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IC MASTER is the original and only complete 
guide to currently available integrated circuits, 
microcomputer boards, development systems. 
PROM programmers, gate arrays, and other re
lated components of concern to the design engi
neer. It has become the first place to look in the 
critical selection of ICs, boards, systems, and 
eqUipment. If only one device can fit the require
ments of a new design or if hundreds are avail
able, you can find out in seconds by using the IC 
MASTER. 

5ASV YO ltDSSG 
The IC MASTER saves you time. No longer do you 
have to spend long, tedious hours and days 
searching through manufacturers' catalogs and 
data sheets for information. The MASTER gives 
you-at your fingertips-an easy way to narrow 
your IC .ChOices quickly, accurately, and system
atically with the knowledge that you have just 
sUNeyed the entire industry 

lPAIRrlT ru f!lJ r~ lBl:litl U ru lID l:1! 
This revolutionary index lists all device types 
made by over 225 manufacturers in numerical 
sequence excluding prefixes or suffixes. You can 
find a device number even though you do not 
know either the full part number or even the 
manufacturer. Once a basic device number is 
located in the index, you can obtain instant iden
tification of all manufacturers making a device by 
that number, regardless of function, and deter
mine the full part number deSignation. All page 
references to data sheet material and any existing 
application note abstracts are also provided. The 
Part Number Index should not be used as an 
alternate source directory because two manufac
turers may use the same part number, by coinci
dence, for totally different devices. 

PAHi1T ru lll1rJJ lBIaUi G OJ) U fD) r:: 
The information in this guide allows you to break 
down each company's part numbering system 
into product temperature ranges, packaging vari
ations, and functions. It is an invaluable tool for 
the elimination of costly and time-consuming 
ordering errors caused by lack of standardization 
from manufacturer to manufacturer in part num
bering systems. 

APPlL.UCAVaCN NeTl?: 
DIRECTORV 
Application note descriptions are arranged al
phabetically by function and application cate
gory Each note's description identifies the spe
cific device or devices featured; provides a 25 to 
30 word abstract and identifies both the man
ufacturer that originated the note and the specific 
application note number. This section provides all 
the information necessary for you to update your 
application note files speedily, or thoroughly re
search the existence of application note material 
for a specific design problem. 

© Ie MASTER 1983 

rJiUI1.UVAImV lPAllil'lTS rrDUrma<tY(O)!mv 
Cross reference chart identifies al/IC devices hav
ing receiveq JAN qualification. This chart in
cludes a cross reference listing of device numbers 
and corresponding military standard 38510 slash 
numbers and vice versa. 

rJJ a ll.Hir AImV lID InIU <r:r:: 
VfCSVUruG "IrABll.G 
This table identifies IC manufacturers who test to 
military standard 38510 and the screening to mili
tary standard 883 that they provide. 

rli'Jua.UYAImV ~Al1ilir5 arJlIi)L:!! 
This guide to JAN qualifed parts makes it possible 
to search devices by function, and to determine if 
a JAN qualified part exists for a particular func
tional need. 

Af.O)VIEl1ilVUSGrms' f? fm<tD lQ) IlDCCLr 
Uli'JfD)caJ! 
This index directs the reader to detailed product 
information for the parts whose manufacturers 
have included data sheets in IC MASTER. When 
you are looking for data on a particular manufac
turer's products, this index provides the fastest 
way to find the information you seek. 

AlJ.iTlaRrJAVra SCl!1Jfm<CL! 
U) U llil E<CYtO>lmV 
The most comprehensive industry-wide, pin-for
pin, functional equivalent Alternate Source Direc
tory ever compiled. This directory is updated by 
asking alliC manufacturers to identify each com
petitive device for which they make a pin-for-pin 
substitute. 

ri.i~$1l'c.aml $c:n.G~vu(O)rJ (f.5(UJHlQ)~ 
Each guide is organized by specifications and 
categories to direct the reader easily and quickly 
to the device most likely to fill the requirements of 
a particular application. Once the reader finds 
those devices that are closest to his needs, he 
sees available sources, and 'is directed to addi
tional data if provided by advertisers. 

MANUIFAC"fl'WllmlSWS At'JHJ) 
DDSTlRHlBHUlYClm$ ~Uffilr:(ciTco)ImV 
Locations and phone numbers are given for man
ufacturers' field sales offices, representatives, and 
distributors, both domestic and international. 

/fu'Jffiillui] [JJ 
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An engineer can use IC MASTER to solve a wide variety 
of problems. Answers provided to engineers by IC 
MASTER can range from finding the device that best 
meets a particular set of specifications to helping to 
determine which family of devices should be used in 
building a system. 

Some of the typical problems that IC MASTER can solve 
are illustrated in the following examples: 

Who mal<es a TTL 4-bit binary full-adder 
with look-ahead carry? 

All functions are listed, in alphabetical order, in the 
Master Selection Guide Index. In this case, the engineer 
looks under adders; in the column adjacent to adders, 
he sees that all types of adders are listed. The particular 
adder being sought is covered in the Digital section of IC 
MASTER. 

Now that the engineer knows that the devices he 
seeks are catalogued in the Digital section, he can turn 
to the Digital Master Selection Guide and see the page 
number where information on these devices can be 
obtained. 

When he turns to this page, he will notice that certain 
device numbers and manufacturers are printed in bold 
face type while others appear in regular type face. Bold 
face type is used whenever a part's manufacturer has 
provided a data sheet for the device in IC MASTER. The 
page number assigned to the data sheet also appears in 
bold face type so that the engineer can turn to it directly 

Who Mal<es a High-Speed 12-Bit, Analog
to-Digital Converter With Guaranteed ± 1'2 
LSB Linearity and 13-J.Lsec or Faster Con
version Time? 
\ Many manufacturers make devices that meet these 
specifications including Analog Devices, Burr-Brown, 
Datel-Intersil, Data Device Corp., Harris, Hybrid Systems, 
Micro Networks, and Teledyne Philbrick. 

The Master Selection Guide for Interface makes it 
possible for an engineer to find every device that meets 
the above specifications, regardless of who makes it in 
seconds. . 

The Interface section is organized by product classi
fication; an engineer can turn immediately to the cate
gory of interest such as analog switches with drivers; 
multiplexers,ald converters with binary output aid con
verters with decimal output dla converters, display driv
ers, error checking circuits, keyboard encoder-decoders, 
line drivers, line transceivers, memory and peripheral 
drivers, seflse amplifiers, etc. 

To find every 12-bit analog-to-digital converter with 
guaranteed ± Y2 LSB linearity and 13-~sec or faster con
version time, all an engineer has to do is turn directly to 
the analog-to-digital converter section of the Interface 
Master Selection Guide. 

In this section, devices are organized by key'param
eters. Under resolution, the engineer finds 12-bit; next he 
looks under linearity error for ± Y2 LSB and then he looks 
under conversion time for devices with 13-~sec or faster 
specifications. 

© Ie MASTER 1983 



What application notes are available on 
emulating logic functions with PROMs? 

IC MASTER provides the most complete listing of 
application notes available in print. It is easy to find the 
right application notes by looking in IC MASTER be
cause the application note directory is organized by 
function. 

There are two ways to look up an application note. An 
engineer can turn to the index page and find the appro
priate function or category such as instrumentation am
plifiers, multiplexers, or PROMs. 

If he knows the device number, he can look it up in 
the part number index at the front of IC MASTER and see 
all of the application notes concerning that device. For 
example, under 8275, a programmable CRT controller 
listed in the part number index, the reader is referred to 
the listing for an Intel application note entitled "CRT 
Terminal Design Using the 8275 and 8279." 

To find an application note concerning the use of 
PROMs to emulate logic functions, the engineer can 
turn to the application note section on PROMs and see 
what notes can be of help. 

Each listing in the application note directory provides 
a detailed descriptive passage for the note, gives its 
length and identifies the manufacturer who publishes it. 

APPLICATION NOTE DIRECTORY 

MEMORY 

PRO"'_ 

I "pr~r.mmlnljl 273~. PROM •• ltt'! the CDP11S4IO 

pROW Pt"Qi,lmmef 

PROMs (cont) 

~~~~!!:Bp~~~vfe to< pfo~l'amm,nQ 2732 PRO~s WIlt'> It", 

CDP185.4SO PROM pr09famm9f 

RCA ICAN.t)847 (4PP) 
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Who makes a 641< dynamic RAM with an 
access time of 120 ns or faster? 

The Memory Section in IC MASTER has a Master 
Selection Guide which provides initial selection infor
mation and data on PROMs, RAMs, ROMs and other 
types of memories. Each device is characterized byorga
nization (words and bit/word) and access time. 

For example, if an engineer was looking for a 64K 
dynamic RAM, his first step would be to determine 
organization (words and bit/word). Next, he would lo~ 
cate the desired access time. . 

When devices are available made by various proc
esses such as NMOS, CMOS, ECl, TTL, etc., the engineer 
can choose the device that best suits his needs. For 
further definition, output type, supply voltage Cjnd num
ber of pins are listed along with the manufacturer's part 
number and name. 

The engineer's next step in his memory selection 
process would be to study the applicable data for 64K 
dynamic RAMs provided by IC manufacturers and pick 
the most appropriate device. Literally hundreds of pages 
of engineering data on memories appear in IC MASTER. 

5 
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, I need to choose between a full custom or 
a semi-custom/gate array solution to my de
sign problem. 

To help designers weigh custom solutions against 
semi-custom/gate array approaches, IC MASTER pro
vides a Master Selection Guide on Custom/Semi
Custom and a special section entitled "Options for 
Going Custom." In this section, the advantages and 
disadvantages of various custom/semi-custom tech
niques are covered. 

The capabilities of IC manufacturers are tabulated for 
easy comparison; additional information such as avail
able design aids and testing seNices is also provided. 

My application requires microcomputer 
boards. How do I start? 

Single and multiple board microcomputers are ar
ranged by manufacturer. Under each manufacturer, 
boards are grouped in sequence according to data word 
size and, within that grouping, according to the micro
processor on which they are based. Hardware and soft
ware support are listed for each board. 

A supplementary selection guide is included for mi
crocomputer support boards. The boards are grouped 
according to supported computer systems. 

With so many mircoprocessors available, 
where do I begin? 

Simply turn to the Master Selection Guide for Micro
processors. There you will find a listing of all micro
processors currently available and key parameters al
lowing you to narrow down your selection to a range of 
products that will meet your major requirements. 

Once the microprocessor that best fits the application 
has been chosen, the next step is to go to the "system 
components" section. Here all of the available pe
ripheral devices that work with each microprocessor are 
arranged by function. Thus, if, the microprocessor that 
has been selected is the 8048, system components spe
cifically developed for use with the 8048 are listed, 
organized by function. 

A "general purpose" section follows the "system 
components" section and describes devices that can be 
used with more than one microprocessor family 

Finally, hundreds of pages of the latest micro
processor data sheets, provided by IC manufacturers, are 
presented, arranged in alphabetical order by manufac
turer. Each data sheet is easily found thanks to bold
faced page-number references in the Master Selection 
Guide. 

© Ie MASTER 1983 



If an engineer knows that the basic part 
number is 6508, where does he look first? 

The place to look is the part number index. Here, all of 
the prefixes and suffixes have been stripped . away to 
leave only the basic number. This makes it possible to 
see the manufacturer of every part with the same base 
number at a glance. Parts with the same base number, it 
should be kept in mind, are not necessarily identical; in 
fact, one could be a memory while another might be a 
linear device. (To find replacements, one should look in 
the alternate source directory, not in the part number 
index.) 

Under 6508, the engineer would see a number of 
devices listed and the page and line numbers where 
data is given for each of the devices. If an application 
note concerning any of the devices is available, the 
location of its listing is also shown. 

© Ie MASTER 1983 

I design to military specs. 
\Yfhere can I find the latest CPL devices? 

The IC MASTER includes a comprehensive military 
parts directory Within this directory, tables and charts 
are provided to answer virtually every information need 
of the engineer involved in military or high-reliability 
equipment design. 

All integrated circuits with JAN qualification are listed 
in IC MASTER. A cross reference table, relating device 
numbers to mil spec numbers, is arranged according to 
device number. A second table, arranged by M-385JO 
number, makes it possible to look up the part number 
when the mil spec number is known. 

In addition, ICs are also organized by product section 
and function, which allows the user to find the proper IC 
without having to know either the commercial or the 
military part number. 

This section of IC MASTER also includes a table show
ing the capability of manufacturers to perform MIL
STO-883 screening and high-reliability testing. 

7 
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Advanced Micro Devices 
Digital 60 I -6 17 
Microprocessor 120 I - I 246 
Microprocessor Development Systems 1701 - 1705 
Microcomputer Boards 190 I - I 9 10 
Interface 260 1-2608 
Linear 3101-3137 
Memory 3001-3607 
American Automation 
Microprocessor Development Systems 1706 
American Microsystems, Inc. 
Digital 618 
Microprocessor 1247- I 252 
Interface 2609-26 I I 
Linear 3138-3150 
Memory 3608-3614 
Custom/Semicustom 430 1-4308 
Analog Devices 
Linear 3 I 5 I -3 I 86 
Arrow Electronics 

,357. 1720. 2300 
Burr-Brown 
1984 
California Devices 
Custom/Semicustom 4309 
Computer Aided Engineering 
Custom/Semicustom 4310 
Creative Micro Systems 
Microcomputer Boards 19 I 1-1912 
Cromemco 
Microcomputer Boards 1913-1932 
Custom MOS Arrays, Inc. 
Custom/Semicustom 431 I 
Datel-Intersi/ 
Microcomputer Boards 1933 
Interface 2613-2623 
Digelec 
PROM Programmers 4101 
Diplomat Electronics Corp. 
Manufacturers and Distributors Directory 
Emulogic 
Microprocessor Development Systems 1708-1709 
Exar Integrated Systems, Inc. 
Linear 3187 -3209 
Custom/Semicustom 4312-4315 
Fairchild 
Digital 619-668 
Microprocessor 1253 -1304 
Microprocessor Development Systems 1711-1718 
Memory 3615-3666 
Custom/Semicustom 4316-4317 
Fujitsu America 
Memory 3668-3671 
Fujitsu Microelectronics 
Microprocessor 1305-1308 
Memory 3672-3681 
Custom/$emicustom 4318-4320 
General Instrument 
Microprocessor 1309-1332 
Memory 3683-3692 
Harris Semiconductor 
Digital 669-695 
Microprocessor 1333-1344 
Interface 2624-2742 
Linear 3210-3291 
Memory 3693-3788 
Custom/Semicustom 4321-4430 
Hi/evel Technology 
Microprocessor Development Systems 17 I 9 

8 © Ie MASTER 1983 
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Hitachi America 
Microprocessor I ~45 
Memory 3789 
Holt, Inc. 
Custom/Semicustom 4431 
Hybrid Systems Corp. 
Interface 2743-2748 
Inmos Corp. 
Memory 3790-3792 
Integrated Device Technology 
Memory 3793-3807 
Intel 
Microprocessor 1347-1350 
Microprocessor Development Systems 1721-1728 
Memory 3808-3825 
Interdesign, Inc. 
Custom/Semicustom 4433 
International Microelectronic Products 
Custom/Semicustom 4435 
I{ontron Electronics 
PROM Programmers 4103 
LSI Computer Systems, Inc. 
Digital 696 
Custom/Semicustom 4436 
Micro Circuit Engineering 
Custom/Semicustom 4437-4440 

. Micro Power Systems 
Military 40 I 
Interface 2749 
Linear 3292 
Mitel Semiconductor 
Digital 697-714 
Monolithic Memories, Inc. 
Digital 715-728 
Memory 3826-3838 
Custom/Semicustom 4442-4478 
Motorola Semiconductor 
Digital 729-733 
Microprocessor 1351-1360 
Microprocessor Development Systems 1729-1738 
Microcomputer Boards 1935-1945 
Interface 2750-2761 
Linear 3293-3298 
Memory 3839-3849 
Custom/Semicustom 4479-4480 
National Semiconductor 
Military 402-405 
Digital 729-733 
Microprocessor 1361-1456 
Microcomputer Boards 1946-1955 
Interface 2762-2771 
Linear 3299-3345 
Memory 3850-3871 
Custom/Semicustom 4481-4499 
OKI Semiconductor 
Memory 3872-3873 
Oliver Advanced Engineering 
PROM Programmer 4104 
Optical Electronics 
Linear 3346-334 7 
Plessey Semiconductors 
CustomiSemicustom 4501-4516 
RCA 
Military 406-409 
Digital 739-760 
Microprocessor 1457-1491 
Microcomputer Boards 1956-1961 
Linear 3348-3371 

Memory 3874-3881 
Custom/Semicustom 4517-4521 
Schweber Electronics 
349,2064, Volume /I opp. page 2401. 

Seeq Technology, Inc. 
Microprocessor 1492-1500 
Memory 3882-3896 
Semi Processes Inc. 
Digital 761-771 
Signetics 
Military 410-423 
Digital 773-810 
Microprocessor 1501-1525 
Microprocessor Development Systems 1739-1746 
Microcomputer Boards 1962-1979 
Interface 2772-2778 
Linear 3372-3421 
Memory 3897-3939 
Custom/Semicustom 4522-4526 
Silicon Systems 
Custom/Semicustom 4528-4529 
Siliconix 
Interface 2779-2842 
Sprague Electric 
Interface 2843 
Stag Microsystems 
PROM Programmers 4105 
Structured Design 
PROM Programmers 4106 
Sunrise Electronics 
PROM Programmers 4107 
Synertel< 
Military 424-432 
Microprocessor 1526-1550 
Microprocessor Development Systems 1747 
Microcomputer B·oards 1980-1983 
Memory 3940-3957 
Custom/Semicustom 4531-4537 
TRW LSI Products 
Digital 812-819 
Linear 3438-3442 
Teledyne Semiconductor 
Interface 2845-2854 
Texas Instruments 
Military 433-443 
Digital 821-1034 
Microprocessor 1552-1564 
Microprocessor Development Systems 1748-1749 
Interface 2855-2868 
Linear 3422-3437 
Memory 3958-3980 
Custom/Semicustom 4539-4560 
Unitrode Corporation 
Linear 3444-3446 
VTI 
Memory 3981-3993 
Custom/Semicustom 4561-4562 
Weitel< 
Digital 1036-1041 
Western Digital 
Microprocessor 1566-1579 
Interface 2869-2880 
Memory 3994-3997 
Custom/Semicustom 4563 -4564 
Xicor 
Memory 3998-3999 
Zilog 
Microprocessor 1581-1604 
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When you I<now the desired function and need 
specific devices that perform this function, use this 
index first. Alphabetically, loole up the function in 

which you are interested. For information on 
appropriate devices that provide this function, you 

will be directed to one of the following Master 
Selection Guides: 

Master Selection Guide 

Digital 
Microprocessor 
Microprocessor Development 
Systems 
Microcomputer Boards 
Microcomputer Support Boards 
Interface 
Linear 
Memory 
PROM Programmers 
Custom/Semicustom 

10 

Starts on Page No. 

444 
1042 

1606 
1748 
1900 
2410 
2882 
3448 
4000 
4108 

C=O@t'"'J u@ (lDSa 
LJL=Qf] ruJ~~u[][ill 
S30f10(buD@L'j @MOfIDlJS 

These guides provide sufficient information to help the 
engineer make an initial product selection, or to lead him to 
a group, of device numbers and their manufacturers. They 
make it possible to find the products most likely to satisfy 
the needs of a particular application. All devices that appear 
in a selection guide are included in the Part Number Index. 
If the part number for a device is known by the reader, by 
referring to the Part Number Index, he can see the page and 
line number for data on that device. If the manufacturer of 
the device has included a data sheet in IC MASTER with 
supplementary data, the location of this data sheet is also 
listed. 

All integrated circuits which are intended for consumer 
applications (such as calculator chips, N game chips, and 
organ frequency dividers) are combined under one head
ing for the reader's convenience; Linear-Consumer Cir
cuits. The TTL major families, TTL, TTL-LS, TTL-H, and TTL-s, 
have been combined to facilitate function comparisons. 
The Microprocessor section includes, in addition to sys
tem selection charts, microprocessor system components 
grouped under the microprocessor type for which they are 
suited. The Microcomputer Board section groups boards 
alphabetically by manufacturer, and then in sequence ac
cording to data word size and the microprocessor on 
which they are based. 

The Microprocessor (MPU) Development Systems and 
PROM Programmers are ordered alphabetically by 
manufacturer, and then described by specific performance 
parameters. 

© Ie MASTER 1983 



Function 

A 
AC Detector 
Active Filter 
Active Terminator 
Adders 

Address latch 
Element 

Address Register 

Address Selector 
Alarm Circuits 
AlU 
Amplifier I Detector 

Section 

Linear-Other Devices 
Linear-Other Devices 
Digital-ECl 10000, Miscellaneous 
Digital-CMOS, Arithmetic Functions 
Digital-ECl 10000, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 

Microprocessors-Systems Components 
Microprocessors-Systems Components; 

10800 
Linear-Telecommunication Circuits 
Linear-Other Devices 
See Arithmetic Logic Unit 

FM IF Linear-Consumer Circuits 
Amplifiers 

AC Linear-Other Devices 
linear-Special Purpose 

AM/FM IF Linear-Consumer Circuits 
AM/FM IF and AF Linear-Consumer Circuits 
Audio 
Audio, Power 
CATV 
Current 
Differentiall 

Linear-Amplifiers, Special Purpose 
Linear-Consumer Circuits 
Linear-Consumer Circuits 
Linear-Amplifiers, Special Purpose 

Cascode Linear-Amplifiers, Special Purpose 
Differential Input! 

Output Linear-Amplifiers, Special Purpose 
Followers Linear-Followers 
Front End Linear-Amplifiers, Special Purpose 

Hearing Aid 

Instrumentation 

. Isolation 

Limiting 

Linearl Antilog 

logl Antilog 

Microphone 

Mixer/RF -; 

Operational 

Power 

Preamplifier 

Programmable 
Gain 

© Ie MASTER 1983 

Linear-Consumer Circuits 

Linear-Amplifiers, Special Purpose 
Linear-Operational Amplifier 

Characteristics 
Linear-Amplifiers, Special Purpose 

Linear-Amplifiers, Special Purpose 

Linearr:-Amplifiers, Special Purpose 

Linear~Amplifiers, Special Purpose 

Linear-Amplifiers, Special Purpose 

Linear-Consumer Circuits 

Linear-Operational Amplifier 
Characteristics 

Linear-Operational Amplifiers, 
General Purpose 

Linear-Operational Amplifiers, 
High Output Current 

Linear-Operational Amplifiers, 
High Voltage 

Linear-Operational Amplifiers, 
low Bias Current 

Linear-Operational Amplifiers, low Drift 
Linear-Operational Amplifiers, 

Programmable 
Linear-Operational Amplifiers, 

Single Supply , 
Linear-Operational Amplifiers, 

Wide Band 
Linear-Amplifiers, Special Purpose 

Linear-Amplifiers, Special Purpose 
Linear-Consumer Circuits 

Linear-Amplifiers, Special Purpose 

MASTER SELECTION GUIDE-INDIE}{ 

Function 

Read 

RF 

RF Detectorl 
Video 

Sense 

Single Ended 
Input/Output 

Tone 

Transcon-

Section 

Linear-Amplifiers, Special Purpose 

Linear-Amplifiers, Special Purpose 

Linear-Consumer Circuits 
Interface-Sense Amplifiers 

Linear-Amplifiers, Special Purpose 

Linear-Consumer Circuits 

ductance Linear-Amplifiers, Special Purpose 

Video, IF and RF Linear-Amplifiers, Special Purpose 

Voltage 
Controlled 

Wideband 

AM Radio 
Components 

AM/FM Radio 
Components 

Analog Input 

Analog Memories 

Analog Output 

Analog Shift 
Registers 

Analog Signal 
Averager 

Analog Switches 

AND Gates 

Appliance Control 
Devices 

Arithmetic 
Functions 

Arithmetic 
Generatorl 
Processor 

Arithmetic logic 
Element 

Arithmetic logic 
Register Stack 

Arithmetic logic 
Unit 

Arrays 
Bipolar 

CMOS 

Custom Digital 

Linear-Amplifiers, Special Purpose 

Linear-Amplifiers, Special Purpose 

Linear-Consumer Circuits 

Linear-Consumer Circuits 

Microprocessor-System Components; 
F8, SC/MP, Z80, 6500, 6800, 8008, 8048, 
8080, 8085, General Purpose 

Linear-Other Devices 

Microprocessor-System Components; 
~eneral Purpose 

Linear-Other Devices 

Linear-Other Devices 

Interface-Analog Switches 

See Gates 

Linear-Consumer Circuits 

Digital-CMOS, Arithmetic Functions 
Digital-CMOS, Miscellaneous 
Digital-:-ECl, Arithmetic Functions 
Digital-HNILlHTl, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 
Digital-TTL, Miscellaneous 
Digital-Special 

Digital-Special 
Microprocessor-System Components; 

1000, 8080, General Purpose 

Digital-TTL, Arithmetic Functions 

Digital-CMOS, Arithmetic Functions 
Microprocessor-System Components; 

Macrologic Bipolar, Macrologic CMOS 

Digital-CMOS, Arithmetic Functions 
Digital-ECl 10000, Arithmetic Functions 
Digital-ECl 100K, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 
Microprocessor-System Components; 

IMP, 10800 

Linear-Arrays 

Linear-Arrays, Special Arrays 

Digital-ECl 100K, Miscellaneous 
Digital-Special 
Linear-Other Devices 
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Function Section 

Thyristor! 
Transistor Linear-Arrays, Special Arrays 

Transistor Linear-Arrays, Transistor Arrays 
Transistor / Diode Linear-Arrays, Special Arrays 

ASTRO Interface-Transmitters-Receivers 
Asynchronous 

Communication 
Controller Microprocessors-System Components 

Asynchronous 
Communications 
Element Microprocessor-System Components; 

Asynchronous 
Communications 

8080 

Interface Adapter Interface-Transmitters-Receivers 

Asynchronous! 
Synchronous 
Transm itter / 
Receiver 

Attenuator 

See ASTRO 

Linear-Consumer Circuits 
Linear-Other Linear Devices 

Audio Circuits Linear-Consumer Circuits 
Audio Equalizer Linear-Consumer Circuits 

Audio Noise 
Pop Noise 

Canceller Linear-Consumer Circuits 
Reduction Dolby Linear-Consumer Circuits 

Audio Signal Delay Linear-Consumer Circuits 
Automotive Circuits Linear-Consumer Circuits 

B 
Balanced 

Modulator! 
Demodulator 

Bandpass Filters 
Bar Graph 

Display Driver 
Baseband Channel 

Amplifier 
Baseband Modem 
BASIC Interpreter 

Baud Rate 

Linear-Other Devices 
Linear-Telecommunication Circuits 

Interface-Display Drivers 

Linear-Telecommunication Circuits 
Linear-Telecommunication Circuits 
Microprocessor-System Components; 

SC!MP, 8080 

Generator Digital-Special 
Interface-Serial Transmitters, Receivers 

BCD Rate Multiplier Digital-CMOS, Miscellaneous 

Bidirectional Bus 
Driver 

Bidirectional Port 

Bidirectional 
Transceiver 

Binary Rate 
Multiplier 

Bit Programmable 
I!O 

Microprocessor-System Components; 
3,000, 8,008, 8048, 8080, 8085 

Microprocessor-System Components; 
,2650 

Interface-Line Circuits, 
Line Transceivers 

Microprocessor-System Components 
PACE 

Digital-:-CMOS, Miscellaneous 

Microprocessor-System Components; 
SC!MP 

Bit Rate Generator Digital-CMOS, Miscellaneous 
Interface-Transmitters-Receivers 
Microprocessor-System Components; 

Macrologic CMOS, 6100 

12 

Function Section 

Blowout Resistant 
Transistor Linear-Other Devices 

Branch Control Unit Microprocessor-System Components 
Bubble Memories Memory-Bubble Memories 
Bubble Memory 

Controller 

Bubble Memory 
Coil Driver 

Bubble Memory 
Function Driver 

Bubble Memory 
Sense Amplifier 

Bucket Brigade 
Device 

Buffers 

Bus Interface 
Circuits 

BOART (Bus 
Oriented ART) 

Bus Receiver 

Bus Switch 
Bus Transceiver 

Bus Translator 

C 
Calculator Circuits 
Calculator, Display 

Interface 
Calculator, 

Keyboard 
Entry Sequence 
Memory 

Calculator, Printing 
Camera Exposure 

Control 

Camera, Movie 
(Sound) 

Camera, Strobe 
Light Control 

Capacitive Input 

Cassette Cartridge 
Data Handler 

Digital-TTL 
Interface-:-Display Drivers, Microprocessor 

-9900, Peripheral Controllers 

Linear-Other Devices 

Linear-Other Devices 

Linear-Other Devices 

Linear-Other Circuits 
Also See Analog Shift Registers 

Digital-CMOS, Buffers/ Inverters 
Digital-ECl 10000, Buffers 
Digital-HNILI HTl, Buffers/ Inverters 
Oigital-TTL, Buffers/ Inverters 
Digital-TTL, Drivers' 
Microprocessor-System Components 

Interface-Line Circuits 
Microprocessor-System Components 

Interface-Transmitters-Receivers 
Digital-ECl 10000, Miscellaneous 
Interface-Line Circuits 
Digital-TTL, Miscellaneous 
Digital-ECl 10000, Miscellaneous 
Oigital-TTL, Miscellaneous 
Interface-Line Circuits 
Microprocessor-System Components; 

MicroNOVA, 2900, 6800 
Microprocessor-System Components 

Linear-Consumer Circuits 

Linear-Consumer Circuits 

Linear-Consumer Circuits 
Linear-Consumer Circuits 

Linear-Consumer Circuits 

Linear-Amplifiers, Special Purpose; 
Consumer Circuits 

Linear-Consumer Circuits 

Microprocessor-System Components; 
1000 

Microprocessor-Peripheral Controllers 

Cassette Controller Microprocessor-System Components; 
8080, 8085A, Peripheral Controllers 

CATV Amplifiers 

CB Circuits 

CCD Memories 

Linear-Consumer Circuits 

Linear-Consumer Circuits 
Linear-Phase locked loop Circuits 

Memories-RAMs, CCD Memories. 

CCO Memory Driver Interface-Memory and Peripheral Drivers 
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Function 

Central Processing 
Unit 

Character 
Generators 

Chronographs/ 
Watches 

Citizens Band 
Radio Circuits 

Click Suppressor 
Clock 

Clock Buffer 

Clock Driver 
Clock Generator 

Clock Generator/ 
Driver 

Co dec 

Code Converters 
Code Identification 

System 
(Manchester) 

Coin Box Circuits 

Compander 

Comparators, 
Digital 

Comparators, 

Section 

Microprocessor-System Components;· 
F8, MicroNOVA, M380, PACE, PPS-4 
SBP0400, TlCS-12, Z80, 1600, 1800, 
3000, 4000, 6100, 6500, 6800, 8008, 
8080, 8085A, 9440, 14500 

Memory-Character Generators 

Linear-Consumer Circuits 

See CB Circuits 

Linear-Telecommunication Circuits 
Digital-CMOS, Oscillators/Dividers 
Linear-Consumer Circuits 
Interface-Memory and Peripheral Drivers 
Microprocessor-System Components; 

6800 
See Drivers 

Microprocessor-System Components; 
PPS-4, 2900, 4004, 8000, 8080 

Digital-TTL, Miscellaneous 

Linear-Telecommunication Circuits 

Memory-Code Converters 

Digital-CMOS, Miscellaneous 

Linear-Telecommunication Circuits 

Linear-Telecommunication Circuits 

Digital-CMOS, Arithmetic Functions 
Digital-ECl 10000, Arithmetic Functions 
Digital-ECl III, Arithmetic Functions 
Digital-HNll/HTl, Arithmetic Functions 
Digital-TTL, Arithmeic Functions 

Linear Linear-Comparators, 

Comparator, Voltage 
(Analog Input-

Single Comparators 
Linear-Comparators, Dual Comparators 
Linear-Comparators, Quad Comparators 
Linear-Phase locked loop Circuits 

Digital Output) Digital-TTL, Miscellaneous 
Complementary 

Output Elements Digital-TTL, Miscellaneous 
Complementer 
Compressor 

(Compander) 
Constant Current 

Source 
Contact Bounce 

Eliminator 

Control Element 

Control ROM 

Control Store 
Sequencer 

Converters 
Analog to Digital 
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See Nines Complementer 

Linear-Telecommunication Circuits 

Linear-Other Devices 

Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 

Microprocessor-System Components; 
4004 

Microprocessor-System Components; 
IMP, 5781 

Microprocessor-System Components; 
2900, General Purpose 

Interface-Analog to Digital Converters, 
Binary Output 

Interface-Analog to Digital Converters, 
Decimal Output 

Linear-Other Devices 

MASTER SELECTION GUIDE-INDEX 

Function Section 

BCD to Binary Digital-TTL, Miscellaneous 
BCD to Binary/ 
Binary to BCD Digital-TTL, Miscellaneous 
Binary to Phone 

Pulse Digital-CMOS, Miscellaneous 
Digital to Analog Interface-Digital to Analog Converters 
Frequency to 

Voltage Linear-Other Devices 
logic level Digital-CMOS, Buffers/lnverters 
Serial to Parallel Digital-Special 
Voltage to 

Frequency 
Correlation 

Counter 

Binary 

Decade 

Counter logic 

Linear-Other Devices 
Digital-Speci~1 
Linear-Other Devices 
Digital-CMOS, Counters, Miscellaneous 
Digital-ECl III, Counters 
Digital-HNILlHTl, Counters 
Digital-TTL, Counters, Miscellaneous 
Digital-Special 
Digital-CMOS, Counters, Binary 
Digital-ECl 10000, Counters, Binary 
Digital-ECl 95000, Counters 
Digital-ECl III, Counters 
Digital-HNILlHTl, Counters 
Digital-TTL, Binary Counters Up 
Digital-TTL, Binary Counters Up/Down 
Digital-Special 
Digital-CMOS, Counters, Decade 
Digital-ECl 10000, Counters, Decade 
Digital-Eel 95000, Counters 
Digital-ECl III, Counters 
Digital-HNILlHTl, Counters 
Digital-TTL, Decade Counters Up 
Digital-TTL, Decade Counters Up/Down 
Digital-TTL, Miscellaneous 
Dig ital-Special 

Control Linear-Phase locked loop Circuits 
Counter Time Base Digital-Special 

Microprocessor-System Components; 
Z80 

Count Extender 
Counting Register 
CPU 
CRC Generator/ 

Checker 

CROM 
Crosspoint Array 
Crosspoint 

Switches 
CRT Controller 

CRT Video Timer 
Controller 

Crystal Oscillator 
Current Booster/ 

Amplifier 
Cu rrent Sensing 

Interface Gate 

Custom Arrays 

Custom Circuits 

Linear-Phase locked loop Circuits 
Digital-ECl 100K, Counters 
See Central Processing Unit 

Interface-Error Checking Circuits 
Microprocessor-System Components; 

Macrologic Bipolar 
See Control ROM 

Linear-Telecommunications Circuits 

Interface-Analog Switches, Multiplexers 
Microprocessor-System Components; 

6500, 6800, 8000, 8048, 8080, 8085, 
9900, Peripheral Controllers 

Microprocessor-System Components; 
General Purpose 

See Oscillators 

Linear-Amplifiers, Special Purpose 

Digital-TTL, Miscellaneous 

See CustomlSemicustom Section 

Custom Section 
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Function 

o 
Darlington Switch 

Data Access 
Register 

! 

Data Acquisition 
Controller 

Data Acquisition 
, System 
Data Encryption 

System 

Section 

Interface-Memory and Peripheral Drivers 
Linear-Arrays 

Digital-CMOS, Arithmetic Functions 
Microprocessor-System Components; 

, Macrologic Bipolar, Macrologic CMOS 

Digital-Special 
Interface-Memory and Peripheral Drivers 
Linear-Other Devices 

Linear-Other Devices 

Digital-TTL, Miscellaneous; Other Digital 
Devices 

Microprocessor-System Components; 
Macrologic Bipolar, 6800, 8080 

Data Link Controller Microprocessor-System Components; 
6800 

Data Path Switch 

Data Security 
Device 

Data Selector/ 
Multiplexer 

Decade Sequencer 
Decoder 

FM Stereo 
Keyboard 

Tone 

Deglitcher 

Delay Li~e 
Delta Modulation 

System 

Demultiplexer 
Deskew FIFO 

Deskew-Queue 
Register 

Detectors 

Development 

Digital-CMOS, Arithmetic Functions 
Linear-Analog Switches ' 
Microprocessor-System Components; 

Macrologic Bipolar, Macrologic CMOS 
Digital-Special 
Microprocessor-System Components; 

6800 

See Multiplexers 

Digital-TTL, Miscellaneous 
Digital-CMOS, Decoders 
Digital-CMOS, Drivers 
Digital-ECl 10000, Decoders 
Digital-ECl 100K, Decoders 

. Digital-TTL, Decoders 
Digital-CMOS, Drivers 
Digital-Special 
Interface-Display Drivers 
Microprocessor-System Components 
Linear-Consumer Circuits 
Interface~Keyboard Encoders, Decoders 

Linear-Phase locked loop Circuits 

Linear-Telecommunication Circuits 
Linear-Other Devices 

Linear-Other Devices 
Linear-Telecommunication Circuits 
See Decoders 

Memory-FIFO 
Microprocessors-General Purpose 

Interface-Error Checking Circuits 
Linear-Consumer Circuits 
Linear-Other Devices 

System Microprocessor-System Components 
Dialer Circuits Linear-Telecommunication Circuits 
Digital Filter Switch Linear-Telecommunication Circuits 

Digital Mixer 
d>igital Modulator 

Digital to Analog 
Converters 

Diode Arrays 

Diode Matrix, 
Programmable 

14 

See Mixer 

Microprocessor-System Components; 
6800 . 

Interface-Digital to Analog Converters 
Linear-Arrays 

Digital-Special 

Function Section 

Direct Memory 
Access Controller See DMA Controller 

Disk Memory 
Drivers Interface-Memory and Peripheral Drivers 

Fault Detector Interface-Memory and Peripheral Drivers 

Head Read/Write 
Circuit Interface-Memory and Peripheral Drivers 

Head Selector Interface-Memory and Peripheral Drivers 

Video Amplifier Interface-Memory and Peripheral Drivers 

Winchester 
Read/Write 
Circuit 

Display Controller 

Display Drivers 

Dividers 

DMA Address 
Generator 

DMA Controller 

Double Balanced 
Mixer 

DPDT Switches 

DPST Switches 

Drivers 

Audio 

Interface-Memory and Peripheral Drivers 

Microprocessor-System Components; 
Macrologic Bipolar, PPS-4, 8080, 
Peripheral Controllers 

Interface-Display Drivers 
Also See Drivers 

Digital-CMOS, Oscillators/Dividers 
Digital-TTL, Miscellaneous 
Digital-Special 
Linear-Phase locked loop Circuits 
Linear-Other Devices 

Microprocessor-System Components 

Microprocessor-System Components; 
F8, PPS-4, Z80, 1600, 1610, 6800, 8000, 
8080, 8085A, 9900, General Purpose 

Linear-Phase locked loop Circuits 

Interface-Analog Switches 

Interface-Analog Switches 

Digital-CMOS, Drivers 
Digital-CMOS, Miscellaneous 
Digital-ECl 10000, Drivers . 
Digital-ECl 100K, Drivers 
Digital-HNIL/HTl, Drivers 
Digital-TTL, Decoders 
Digital-TTL, Drivers 
Digital-TTL, Miscellaneous 
Interface-Analog Switches, Drivers 
Interface-Display Drivers 
Interface-Line Circuits 
Interface-Memory and Peripheral Drivers 

Linear-Consumer Circuits 

Counter Display Digital-Special 

DVMs Digital-Special 

Dynamic Memory 
Interface 

Dynamic Memory 

Interface-Analog to Digital Converters, 
Decimal Output 

Interface-Memory and Peripheral Drivers 
Microprocessor-System Components; F8 

Refresh Digital-TTL, Miscellaneous 

Controller 

E 
Encoders 

Keyboard 

Interface-Memory and Peripheral Drivers 
Microprocessor-System Components; 

6800, 8080 

Digital-CMOS, Miscellaneous 
Digital-ECl 10000, Miscellaneous 
Digital-ECl 100K, Miscellaneous 
Digital-TTL, Miscellaneous 
Digital-Special 

Interface-Keyboard Encoder-Decoders 
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Function 

Keyboard to 
Binary 

Tone 

Error Checking 
Circuits 

Error Pattern 
Register 

Expander 

Expander 
(Compander) 

Extender 

F 
Facsimile, 

Frequency 

Section 

Digital-CMOS, Miscellaneous 

Digital-CMOS, Miscellaneous 
Linear-Telecommunications Circuits 

Digital-ECl10000, Miscellaneous 
Interface-Error Checking Circuits 
Microprocessor-System Components 

2900 

Interface-Error Checking Circuits 

Digital-TTL-Gates, AND-OR/ AND-OR 
Invert 

Digital-TTL, Miscellaneous 

Linear-Telecommunication Circuits 

Digital---"TTl-Gates, AND-OR/ AND-OR 
Invert 

Generator Linear-Consumer Circuits 

Fast Carry Extender Digital-TTL, Arithmetic Functions 

Fast Fourier 
Transformer 

Fiber Optics 
Transm itter / 
Receiver 

Fiber Optics 

Linear-Telecommunication Circuits 

Digital-TTL, Miscellaneous 
Linear-Other Devices . 
Microprocessor-9900 

Data Link linear-Other Devices 
Field Programmable 

Array logic Digital-TTL, Miscellaneous 
Memory-PlAs 

Field Programmable 
logic Array Memory-PlAs 

First In First Out 
Memory 

Flasher (lED) 
Flip-Flops 

Floating Point 
Arithmetic 

Floppy Disc 

Microprocessor-System Components 

Memory-FIFO 
Microprocessor-System Components 

Linear-Other Devices 
Digital-CMOS, Flip-Flops 
Digital-ECl 10000, Flip-Flops 
Digital-ECl 95000, Flip-Flops 
Digital-ECl 100K, Flip-Flops 
Digital-ECl III, Flip-Flops 
Digital-HNILlHTl, Flip-Flops 
Digital-TTL, Flip-Flops 
Digital-Special 

Microprocessor-System Components; 
8080 

Amplifier System Linear-Amplifiers - Special Purpose 
Floppy Disc 

Controller Microprocessor-System Components; 
PPS-4, 1600, 6800, 8000, 8048, 8080, 
8085A, 9900, Peripheral Controllers 

Fluid Detector Linear-Other Devices 
Fluorescent Display 

Drivers Interface-Display Drivers 
FM Muting/Tuning 

Point System Linear-Consumer Circuits 
FM Radio Circuits Linear-Consumer Circuits 
FM RF/IF Amplifier Linear-Consumer Circuits 
Followers Linear-Followers 
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MASTER SELECTION GUIDE-INDE)( "'"-~1 

§ 
Function Section 

Four Channel Sound Linear-Consumer Circuits 

Fourier Transform Microprocessor-Peripheral Controllers 
Circuit 

Frequency Divider Digital-Special 
Linear-Consumer Circuits 

Frequency Sensitive 
Switch Linear-Telecommunication Circuits 

Linear-Other Devices 
Frequency to 

Voltage Converter Linear-Other Devices 

. FSK Modulator/ 
Demodulator Linear-Phase locked loop Circuits 

Function Generator Linear-Phase locked loop Circuits 

Games, Video Linear-Consumer Circuits 

Gas Discharge 
Display Drivers Interface-Display Drivers 

Gates Digital-CMOS, Gates, Miscellaneous 
Digital-HNILlHTl, Gates, Miscellaneous 
Digital-TTL, Gates, Miscellaneous 

AND/NAND Digital-CMOS, Gates, AND/NAND 
Digital-ECl 10000, Gates, AND/NAND 
Digital-HNILlHTl, Gates, AND/NAND 
Digital-TTL, Gates, AND/NAND 

AND-OR/ AND-OR 
Invert Digital-CMOS, Gates, AND-OR/ 

Complex Gate w/ 
Persistance 

AND-OR Invert 
Digital-ECl 10000, Gates, AND-OR/ 

AND-OR Invert 
Digital-ECl 100K, Gates, AND-OR/ 

AND-OR Invert 
Digital-HNILlHTl, Gates, AND-OR/ 
AND-OR Invert 

Digital-TTL, Gates, AND-OR/ 
AND-OR Invert 

Detector Digital-Special 

Exclusive 
OR/NOR Digital-CMOS, Gates, 

Majority logic 

OR/NOR 

Gate Expander 

General Purpose 

Exclusive OR/NOR 
Digital-ECl 10000, Gates, 

Exclusive OR/NOR 
Digital-ECl 100K, Gates, 

Exclusive OR/NOR 
Digital-ECl III, Gates, 

Exclusive OR/NOR 
Digital-HNILlHTl, Gates, 

Exclusive OR/NOR 
Digital-TTL, Gates, Exclusive OR/NOR 

Digital-CMOS, Gates, Miscellaneous 
Digital-TTL, Gates, Miscellaneous 

Digital-CMOS, Gates, OR/NOR 
Digital-ECl 10000, Gates, OR/NOR 
Digital-ECl 95000, Gates, OR/NOR 
Digital-ECl 100K, Gates, OR/NOR 
Digital-ECl III, Gates, OR/NOR 
Digital-TTL, Gates, OR/NOR 
Digital-Special 

Digital-HNILlHTl, Gates, Miscellaneous 

Data Transceiver Digital-TTL, Miscellaneous 
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Function Section 

General Purpose 
Interface Circuit Microprocessor-System Components; 

6800, General Purpose 
General Purpose 

Input/Output 

General Purpose. 
Interface Bus 
Controller 

General Purpose 
Keyboard and 
Display 

GPIB Talker 

Microprocessor-System Components; 
PPS-4, TlCS-12, 1600, 4004 

Microprocessor-8080, 8085A, 9900 

Microprocessor-System Components; 
PPS-4 

Listener Interface Microprocessor-System Components; 
8080, 8085 

Ground Fault 
Interrupter 

Gyrator 

H 

Linear-Consumer Circuits 

Linear-Telecommunications Circuits 

Hall Effect Devices Digital-Special 
Linear-Other Devices 

Hammer Driver 

Hamming Code 
Detector and 
Generator 

Interface-Memory and Peripheral Drivers 

Digital-TTL, Miscellaneous 
Interface-Error Checking Circuits 

Identity Comparator Digital-TTL, Arithmetic Functions 

Image Sensor 
Impedance 

Converter 
Input/Output 

Control Unit 
Interface latch 

Element 

Interrupt Control 
Unit 

Interrupt 

Linear-Other Devices 

Linear-Other Devices 

Microprocessor-System Components 

Microprocessor-System Components; 
PACE 

Microprocessor-System Components; 
3000 

Controllers, Microprocessor-System Components, 
Programmable Various Families 

Interrupt Controller Microprocessor-General Purpose 

Interrupter, Ground 
Fault Linear-Consumer Circuits 

Interval Timer Linear-Timers 
Microprocessor-System Components; 

PPS-4, 8008, 8048, 8080, 8085 

Inverters Digital-CMOS, Buffers/Inverters 
Digital-HNILlHTl, Buffers/ Inverters 
Digital-HNILlHTl, Gates, Miscellaneous 
Digital-TTL, Buffers/ Inverters 
Digital-Special 

I/O Buffer Microprocessor-System Components; 

I/O Expander 

I/O Port 

16 

1600, 8000 

Microprocessor-System Components 
1000, 8048, 8080, 8085 

Digital-TTl,Miscellaneous 
Microprocessor-System Components; 

SC/MP, 1800, 6100, 8X300, 8008, 8048, 
8080,8005 

Function Section 

I/O Register Array Digital-TTL, Miscellaneous 

I/O Transceiver 

I/O Transceiver 
Buffer 

I R Transmitter / 
Receiver 

K 

Microprocessor-System Components; 
MicroNOVA 

Microprocessor-System Components; 
MicroNOVA 

Linear-Telecommunicat!on Circuits 

Keyboard/ Disp lay 
Controller Microprocessor-System Components; 

8008, 8048, 8080, 8085 
Keyboard Encoders Interface-Keyboard Encoders, 

Decoders 
Keyboard Interface, 

Programmable Microprocessor.-:....8085A 

L 
lamp Driver 
last In First Out 

Memory 
latches 

Interface-Display Drivers 

Memory-UFOs 
Digital-CMOS, latches 
Digital-CMOS, Drivers 
Digital-ECl 10000, latches 
Digital-ECl 95000, latches 
Digital-ECl 100K, latches 
Digital-ECl III, latches 
Digital-HNILlHTl, latches 
Digital-TTL, latches 
Microprocessor-System Components 

LCD Display Drivers Interface-Display Drivers 

lED Display Drivers Interface-Display Drivers 
level Detector Linear-Other Devices 

level Meter 
level Shifter 

Light Activated 
Switch-

Light Dimmer 
Light Detector 
Light to Current 

Converter 

Light to Frequency 
Converter 

Line Drivers 

Line Receivers 

Line Transceiver 
Link Controller 
logic Processor 

look Ahead Carry 
Generator 

Linear-Other Devices 
Digital-CMOS, Translators 
Digital-ECl-10000, Translators 
Digital-HNILlHTl, Translators 
Digital-TTL, Translators 
Interface-Memory and Peripheral Drivers 

Linear-Other Devices 
Linear-Consumer Circuits 
Linear-Other Devices 

Linear-Other Devices 

Linear-Other Devices 
Interface-Line Circuits, Single Ended 
Interface-Line Circuits, Differential 
Digital-ECl 10000, Miscellaneous 
Digital-ECl 100K, Miscellaneous 
Digital-ECl III. Misce.llaneous 
Interface-Line Circuits, Single Ended 
Interface-Line Circuits, Differential 
Interface-Line Circuits, Transceivers 
Interface-Serial Transmitter-Receivers 
Microprocessor-System Components; 

8000 

Digital-CMOS, Arithmetic Functions 
Digital-ECl 10000, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 
Microprocessor-System Components; 

2900, 3000 
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Function 

loop Disconnect 
Dialer 

low Battery 
Indicator 

Macroprogram 
Sequencer 

Magnitude 
Comparator 

Manchester Code 
Identification 
System 

Mask Merge 

MEDIC 

Memories 

Section 

Linear-Telecommunication Circuits 

Linear-Other Devices 

Microprocessor-System Components; 
2900 

Digital-CMOS, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 

See Code Identification System 

Digital-ECl100l<, Shift Registers 

Microprocessor-System Components 

Active Element Digital-TTL, Memories 

CAM Digital-CMOS, Memories 
Digital-TTL, Memories 

Character 
Generators Memory-Character Generators 

Code Converters Memory-Code Converters 

FIFO Digital-CMOS, Memories 
Digital-TTL, Memories 
Memory-FIFO 

LIFO 

PlA 

PROM 

RAM 

ROM 

Memory Address 
Driver 

Memory Control 
Unit 

Digital-CMOS, Memories 
Memory-LIFO 

Memory-PlAs 

Digital-ECl 10000, Memories 
MemorY-PROMs 
Microprocessor-System Components 

Digital-CMOS, Memories 
Digital-ECl 10000, Memories 
Digital-ECl 95000, Memories 
Digital-ECl 10m<, Memories 
Digital-TTL, Memories 
MemorY-RAMs, Bubble Memories 
MemorY-RAMs, Dynamic 
MemorY-RAMs, CCD Memories. 
MemorY-RAMs, Static 
Microprocessor-System Components 

Digital-CMOS, Memories 
Memory-EAROMs 
MemorY-ROMs, Static 
MemorY-ROMs, Dynamic 
Microprocessor-System Components 

Microprocessor-System Components; 
MicroNOVA 

Microprocessor-System Components; 
TlCS-12, 2900, 9440 

Memory Controller Interface-Memory and Peripheral Drivers 
Microprocessor System Components; 6800 

Memory Drivers 

Memory Interface 

Memory Mappers 
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See Drivers 

Interface-Memory and Peripheral Drivers 
Microprocessor-System Components; 

8000, 10800 

Digital-TTL, Miscellaneous 
Interface-Memory and Peripheral Drivers 

MASTER SELECTION GUIDE-INDE}( 

Function 

Memory Refresh 
logic Circuits 

Micro Address 
Generator 

Microcomputer 

Microcontroller 

Microcomputer 
Boards 

Microcomputer 
Support Boards 

M i crop rocessor 

Microprocessor 
Development 
Systems 

Microprogram 
Control Unit 

Microprogram 
Sequencer 

Microwave Oven 
Controller 

Mixer 

Modem 

Modulator 

Modulator/ 
Demodulator 

Motor Control 
Devices 

Section 

Digital-TTL, Miscellaneous 
Interface-Memory and Peripheral Drivers 

Digital-TTL, Miscellaneous 

Microprocessor-System Components; 
ttCOM-4, ttCOM-75, MCOM-87, HMCS-48, 
SM-4, TlCS-12, TlCS-43, TlCS-46, 
TMS1000, 28, 1400, 1500, 1650, 2100, 
6000,6400,8048,8051,8840,8850,9900 

Also see Chip Microprocessors and 
Microcomputers 

Digital-TTL, Arithmetic Functions 
Microprocessor-System Components; 
COP400, GENP, Macrolog, WD40 

Also see Chip Microprocessors and 
Microcomputers 

Microcomputer Board Sect/on 

Microcomputer Board Section 

Microprocessor-System Components; 
iAPX432,F8, Micro NOVA, NSC800, 
OlMS40, PPS-4/8, 280, 2800, 1600, 
1610,1800,2650,2900,3000,3870, 
74S481/74lS481, 5781, 5782, 6100, 
6500, 6800, 8X300, 8000, 8008, 8048, 
8060, 8080, 8085A, 8086, 8088, 9008, 
9440, 9900, 10800, 1450~ 16000, 68000 

Also see Chip Microprocessors and 
Microcomputers 

MPU Development Systems Section 

Microprocessor-System Components; 
2900, 3000, 67000, 10800 

Digital-TTL, Miscellaneous 
Microprocessor-System Components; 

Macrologic Bipolar, Macrologic CMOS, 
2900 

Linear-Consumer Circuits 

Linear-Amplifiers, Special 
Linear-Phase locked loop Circuits 

Digital....:-CMOS, Miscellaneous 
Interface-Transmitters-Receivers 
Linear-Telecommunication Circuits 
Linear-Other Devices 
Microprocessor-System Components; 

6800, 9900 
Linear-Consumer Circuits 
Linear-Other Devices 

Linear-Consumer Circuits 
Linear-Other Devices 

Interface-Memory and Peripheral 
Devices 

Linear-Consumer Circuits 
Linear-Other Devices -

Motor load Control Linear-Other Devices 
Motor Speed 

Regulator Linear-Consumer Circuits 
Linear-Other Devices 

Multifunction 
Converter Linear-Other Devices 

MPCC See Multi-Protocol Communications Controller 

17 



Ie MASTER 

Function 

Multiplexers 
Analog 

Digital 

Multiplier 

Binary 

Binary Rate 

Decade Rate 

Multipliers/ 
Dividers, 

Analog 

Multi-Protocol 
Communications 
Controller 

Multivibrators 

Monostable/ 
Astable 

Music Circuits 

N 

Section 

Interface-Analog Switches, Multiplexers 
Linear-Other Devices 

Digital-CMOS, Multiplexers 
Digital-ECl 10000, Multiplexers 
Digital-ECl 100K, Multiplexers 
Digital-HNILlHTl, Multiplexers 
Digital-TTL, Multiplexers 
Digital-Special 

Digital-ECl 10000, Arithmetic Functions 
Digital-TTL, Arithmetic Functions 
Microprocessor-System Components; 

Digital-CMOS, Arithmetic Functions 

Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 

Digital-TTL, Miscellaneous 

Linear-Other Devices 

Microprocessor-System Components 

Interface-Transmitters-Receivers 
Microprocessor-System Components; 

2650, 8080 

Digital-CMOS, Multivibrators 
Digital-ECl III, Multivibrators 
Digital-HNILlHTl, Multivibrators 
Digital-TTL, Multivibrators 
Digital-Special 

Digital-CMOS, Multivibrators 
Digital-ECl 10000, Multivibrators 
Digital-ECl 100K, Multivibrators 
Digital-HNILlHTl, Multivibrators 
Digital-TTL, Multivibrators 

Linear-Consumer Circuits 

NAND Gates See Gates 

Next Address 
Control Unit Microprocessor-System Components; 

2900 
Nines 

Complementer Digital-CMOS, Arithmetic Functions 

Noise Generator Linear-Other Devices 

NOR Gates See Gates 

o 
Offset Control 

System 

Organ Circuits 

OR Gates 

Oscillators 

Overvoltage 
Protector 

Parallel Data 
Controller 

18 

Linear-Phase locked loop Circuits 

Linear-Consumer Circuits 

See Gates 

Digital-CMOS, Oscillators/Dividers 
. Linear-Phase locked loop Circuits 
Linear-Other Devices 

Linear-Other Devices 

·Microprocessor-System Components; 
PPS-4, Z80 

Function 

Parallel Interface 
Element 

Parity Generator 

Parity Tree 

PCM Repeater 

Peak Detector 

Peripheral Drivers 

Peripheral Interface 
In put! Output 

Peripheral Interface 

Section 

Microprocessor-System Components; 
6100 

Digital-CMOS, Miscellaneous 
Digital-ECl 10000, Miscellaneous 
Digital-ECl 100K, Miscellaneo'Js 
Digital-TTL, MiscellaneoJs 
Interface-Error Checking Circuits 

Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 

Linear-Telecommunication Circuits 

linear-Other Devices 

Interface-Memory and Peripheral 
Drivers 

Microprocessor-System Components; 
F8, SC/MP, 8008, 8048, 8080, 8085, 
General Purpose 

Adapter Microprocessor-System Components; 
6500, 6800 

Peripheral Interface Microprocessor-System Components; 
Element 6100 

Phase Comparator Digital-CMOS, Miscellaneous 
Interface-Phase locked loop Circuits 

Phase Frequency 
Detector 

Phase locked 
loop Circuits 

Digital-TTL, Miscellaneous 
Linear-Phase locked loop Circuits 

Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 
Linear-Phase locked loop Circuits 

Stereo Decoders Linear-Consumer Circuits 

Phase Sensitive 
Demodu lator 

Phase Shifter 

PIA 

PIN Diode Drivers 

Plasma Display 
Controller 

Plasma Display 
Axis Driver 

Polynomial 
Generator 

Position Scaler 

Potentiometer 

Power Strobe 

Power Supply 
Control 

Power Transistor 

Linear-Other Devices 

Linear-Other Devices 

See Peripheral Interface Adapter 

Digital-Other Digital Devices 
Linear-Other Devices 

Interface-Display Drivers 

Interface-Display Drivers 

Digital-TTL, Miscellaneous 
Interface-Error Checking Circuits 

Digital-TTL, Miscellaneous 

Linear-Other Linear Devices 

Digital-TTL, Miscellaneous 

Linear-Voltage Regulators, Switching 
Regulators 

Driver/Amplifier Linear-Amplifiers, Special Purpose 

Preamplifier 
Audio 

Prescalers 

Pressure 
Transducer 

Printer Controller 

Linear-Amplifiers, Special 
Linear-Consumer Circuits 

Digital-Special 
Linear-Phase locked loop Circuits 

Linear-Other Devices 

Interface-Memory and Peripheral 
Drivers 

Microprocessor-System Components; 
6500, 8080, 9900, Peripheral Controllers 
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Function 

Printer Driver 

Printer Interface 

Printing Calculator 
Circuits 

Priority Encoder 

Priority Interrupt 

Processing and 
Control Element 

Programmable 
Array Logic 

Programmable 
Communications 
Element 

Programmable 
General Purpose 
I/O 

Programmable 
Interface 
Controller 

Programmable 
Keyboard/ 
Display Device 

Programmable 
Logic Arrays 

Programmable 
Synchronous/ 
Asynchronous 
Receiver 

Programmable 
Synchronous/ 
Asynchronous 
Receiver/ 
Transmitter 

Programmable 
Synchronous/ 
Asynchronous 

Section 

Interface-Memory and Peripheral 
Drivers 

Microprocessor-System Components; 
PPS-4, 5799 

Interface-Memory and Peripheral Drivers 
Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 

Microprocessor-System Components; 
2900,6800,8008,8048,8080,8085, 
General Purpose 

Microprocessor-System Components; 
PACE 

Digital-TTL, Miscellaneous 
Memory-PLAs 

Microprocessor-System Components; 
2650, 8008 

Microprocessor-System Components; 
8080 

Microprocessor-System Components 

Interface-Keyboard Encoders 
Microprocessor-System Components; 

4004 

Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 
Memory-PLAs 

See PSAR 

See PSART 

Transmitter See PSAT 

Programmable 
Systems Interface Microprocessor-System Components; 

9900 
Program Memory 

Program Stack 

Program Storage 
Unit 

PROMs 

PROM 

Microprocessor-System Components; 
8000 

Microprocessor-System Components; 
Macrologic Bipolar, Macrologic CMOS 

Microprocessor-System Components; F8 
Memory-PROMs 
Microprocessor-System Components 

Programmers PROM Programmer Section 

Protocol Controller Microprocessor-System Components; 
8080 

PSAR 

PSART 

PSAT 

© Ie MASTER 1983 

Interface-Transmitters-Receivers 

Interface-Transmitters-Receivers 

Interface-Transmitters-Receivers 

MASTER SELECTION GUIDE-INDE}( 

Function 

Pulse Group 
Decoder 

Pulse Group 
Encoder 

Pulse Stretcher 

Pulse Synchronizer/ 

Section 

Digital-Special 

Digital-Special 
Digital-HNILlHTL, Miscellaneous 

Driver Digital-TTL, Miscellaneous 

Pulse Width 
Modulator 

Pulse Width to 

Linear-Voltage Regulators, Switching 
Regulators 

Voltage Converter Linear-Other Devices 

R 
Radio Circuits 

Radio Transmitter 

RAM Interface 

RAMs 

RAM and I/O 

Read Amplifier/ 
Preamplifier 

Linear-Consumer Circuits 

Linear-Other Devices 

Interface-Memory and Peripheral 
Interface 

Microprocessor-System Components; 
5781, 5799 

Memory-RAMs 
Microprocessor-System Components 

Microprocessor-System Components; 
M80, 4000, 6500, 8048, 8080, 8085 

Linear-Amplifiers, Special Purpose 

Receiver AM Linear-Consumer Circuits 

Receiver AM/FM Linear-Consumer Circuits 

Receiver / Decoder Interface-Transmitters/ Receivers 

Redundancy 
Checker 

Register File 

Regulator, 
Motor Speed 

Regulator, 
Switching 

Regulator, 
Voltage 

Relay Driver 

Remote Control 
Circuits 

Resolver Systems 

Rhythm Circuit 

Ring Modulator 

RMS to DC 
Converter 

ROM Patch 

ROMs 

s 
Sample/Hold 

Circuits 

SCR/Triac Control 

Schmitt Trigger 

Digital-TTL, Miscellaneous 
Interface-Error Checking Circuits 

Digital-TTL, ,Memories 

Linear-Consumer Circuits 

Linear-Voltage Regulators, Switching 

Linear-Voltage Regulators 

Linear-Consumer Circuits 

Linear-Consumer Circuits, 
T.V. Remote Control 

Linear-Other Devices 

Linear-Consumer Circuits 

Linear-Other Devices 

Linear-Other Devices 

Memory-PLAs 

Memory-ROMs 
Microprocessor-System Components 

Linear-Sample/Hold 
Linear-Other Devices 

Linear-Other Devices 

Digital-CMOS, Miscellaneous 
Digital-HNILlHTL, Miscellaneous 
Digital-TTL, Miscellaneous 
Digital-Special 
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Function 

SDlC p,rotocol 
Controller 

Secu rity Systems 
Detector 

Sense Amplifiers 
Sequence 

Controller 

Section 

Interface-Transmitter-Receivers 
Microprocessor-:-System Components; 

8048, 8080, 8085 

Linear-Consumer Circuits 
Interface-Sense Amplifiers 

M icrop rocessor-System Components; 
General Purpose 

Sequential Machine Memory-PlAs 
Serial Analog Delay Linear-Other Devices 
Serial/Parallel 

Register 
Serial to Parallel 

Converter 
Serial Receiver 
Serial Transmitter 
Serial Data 

Controller 

Servo Amplifier 
Servo Controller 
Servo Driver 
Shift Registers 

Analog 
Digital 

Shifter 
Shift Matrix 

Signal Processor 
Sine Wave 

Generator 
Smoke Detector 
Sonar Transceiver 

Sound Generator 
Speech Filter 
Speech Synthesis 

Processor 

Speedometer 
Circuit 

SPOT Switches 
SPST Switches 

Digital-TTL, Arithmetic Functions 

Digital-Special 
Interface-Serial Transmitters-Receivers 
Interface-Serial Transmitters-Receivers 

Microprocessor-'-System Components 
PPS-4, Z80 

Linear-Other Devices 
Linear-Other Devices 
Linear-Consumer Circuits 

Linear-Other Devices 
Digital-CMOS, Shift Registers 
Digital-ECl 10000, Shift Registers 
Digital-ECl 95000, Shift Registers 
Digital-ECl 100K, Shift Registers 
Digital-ECl III, Shift Registers 
Digital-HNILlHTl, Shift Registers 
Digital-TTL, Shift Registers 
Digital-Special 
Memory-Shift Registers, Dynamic 
Memory-:-Shift Registers, Static 
Digital-TTL, Miscellaneous 
Digital-ECl100K, Shift Register 

Linear-Miscellaneous 

Linear-Other Devices 
Linear-Consumer Circuits 
Linear-Consumer Circuits 
Linear-Other Devices 
Linear-Consumer Circuits 
Linear-Telecommunication Circuits 

Linear-Consumer Circuits 
Linear-Other Devices 

Linear-Consumer Circuits 
Interface-Analog Switches 
Interface-Analog Switches 

Square law Device Linear-Other Devices 
Squaring Translator Linear-Telecommunications Circuits 
SSB Detector Linear-Consumer Circuits 
Static Memory 

Interface 
Status and Shift 

Control Unit 

Stepping Motor 

Microprocessor-System Components; F8 

Microprocessor-System Components; 
2900 . 

Driver Linear-Other Devices 
Stopwatch Circuits Linear-Consumer Circuits 
Subtractor See Arithmetic Functions 
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Function Section 

Subscriber Line 
Interface Circuit Linear-Telecommunications Circuit 

Successive 
Approximation 
Register, 

Switches 
Analog 

Crosspoint 

Drivers 

Frequency 

Touch Sensing 

Switching 
Regulators 

Synchronous 
Communications 
Controller 

Synchronous 
Data Link 
Controller 

Synchronous 
Receiver/ 
Transmitter 

Synchronous Serial 
Data Adapter 

Synthesizer 

System Controller 
and Bus Driver 

System Timing 
Elements 

T 
Tachometer 

Tape Recorder 
Control Circuits 

Tele
communications 
Data Interface 

Digital-CMOS, Miscellaneous 
Digital-TTL, Miscellaneous 

Linear-Consumer Circuits 
Interface-Analog Switches, Switches 

With Drivers 
Interface-Analog Switches, Switches 

Without Drivers 

Interface-Analog Switches, 
Multiplexers 

Interface-Analog Switches, Drivers 

Linear-Other Circuits 

Linear-Consumer Circuits 

Linear-Voltage Regulators, Switching 
Regulators 

Microprocessor-System Components 

Interface-Transmitters-Receivers 
Also See SOLC Protocol Controller 

Interface-Transmitters-Receivers 

Microprocessor-System Components; 
6800, General Purpose 

Linear-Phase locked loop Circuits 

Microprocessor-System Components; 
8080 

Microprocessor-System Components; 
PACE 

Linear-Consumer Circuits 

Linear-Consumer Circuits 

Microprocessor-System Components; 
PPS-4 

Telephone Circuits Linear-Telecommunication Circuits 

Telephone 
Restricter Linear-Telecommunication Circuits 

Telephone Signal 
Processing 
Peripheral Linear-Telecommunication Circuits 

Teletex Circuits Linear-Telecommunication Circuits 
Temperature 

Controlled 
Differential Pair Linear-Other Devices 

Temperatur~ 
. Transducers 

Thermal Converter 

Thermal Printhead 
Driver 

Linear-Other Devices 

Linear-Other Devices 

Interface-Memory, and Peripheral 
Drivers 
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Function 

Thermometer 

Section 

Linear-Consumer Circuits 
Linear-Other Devices 

Threshold Switch Linear-Other Devices 

Time Slot Assigner Digital-CMOS, Miscellaneous 

Timers Digital-CMOS, Miscellaneous 
Linear-Consumer Circuits 
Linear-Timers 
Microprocessor-System Components; 

6800 

Timing Controller Microprocessor-General Purpose 

Timing Function Microprocessor-System Components; 

Tone Decoder 

Tone Encoder 

Tone Generator 

Tone Operated 
Switch 

Tone Receiver 

Tone Ringer 

Tone Transmitter 

Top Octave 
Generator 

Tone Squelch 
System 

. Track and Hold 

Traffic Decoder 

Traffic Information 
Control 

Translators 

10800 

Linear-Phase locked loop Circuits 

See Encoders 

Linear-Phase locked loop Circuits 

Linear-Telecommunication Circuits 

Linear-Telecommunication Circuits 

Linear-Telecommunication Circuits 

Linear-Telecommunication Circuits 

Linear-Consumer Circuits 

Linear-Consumer Circuits 

Linear-Other Devices 

Linear-Other Devices 

Linear-Other Devices 

Digital-CMOS, Translators 
Dig ital-ECl 10000, Translators 
Digital-ECl 95000, Translators 
Digital-HNILlHTl, Translators 
Digital-TTL, Translators 
Interface-Memory and Peripheral Drivers 
Microprocessor-System Components 

Transmitter Linear-Consumer Circuits 

Transm itter / 
Receiver Linear-Telecommunication Circuits 

Transversal Filters Linear-Other Devices 

True/Complement, 
Zero/One 
Element Digital-TTL, Miscellaneous 

Tuner Control, 
AM/FM Linear-Consumer Circuits 

Tuning Voltage 
Stabilizer Linear-Consumer Circuits 

Two Modulus 
"Prescaler Linear-Phase locked loop Circuits 

\Two-Wire to Four-
Wire Converter Linear-Telecommunications Circuits 

T.v:. Circuits 

U' 
Universal 

Communications 
Interface 

Universal 
Peripheral 
Interface 

Linear-Consumer Circuits 

Interface-:-Transmitters-Receivers 

Microprocessor-System Components; 
8048, 8080, 8085 

WIASTER SELECTION GUIDE-INDE}{ 

Function 

UART 

USART 

USRT 

USYNRT 

v 
VCO 

Victor Dot Matrix 

Section 

Interface-Transmitters-Receivers 

Interface-Transmitters-Receivers 

Interface-Transmitters-Receivers 

Interface-Transmitters'7Receivers 

See Voltage Controlled Oscll/ator 

. Printer Controller Microprocessor-System Components; 
PPS-4 

Video Digital 
Converter 

Video Display 
Controller 

Video Display 
Controller/ 
Interface 

Video Games 

Video Tape 
Recorder 

Video 

Interface-Digital to Analog Converters 

Microprocessor-System Components; 
1800, Peripheral Controllers 

Linear-ConsumerCrcuits 
Microprocessor-6800 

Linear-Consumer Circuits 

Linear-Consumer Circuits 

Timer/Controller Microprocessor-9900 

Voltage Comparator Digital-TTL, Miscellaneous 

Voltage Controlled 
Oscillators 

Voltage Controlled 
Transient 
Generator 

Voltage Detector 

Voltage level 

Digital-ECl III, Miscellaneous 
Digital-TTL, Miscellaneous 
Linear-Consumer Circuits 
Linear-Phase lock loop Circuits 

Linear-Consumer Circuits 

Linear-Other Devices 

Monitor Linear-Other Devices 

Voltage References Linear-Other Devices 
Linear-Voltage References 

Voltage Regulators Linear-Voltage Regulators, 
Fixed Positive 

Automotive 

VTR 

W/Z 
Wallace Tree 

Watch Circuits 

Window 
Discriminator 

Zero Voltage and 
Zero Crossing 
Triggers 

Fixed Negative 
Fixed Dual 
Adjustable Positive 
Adjustable Negative 
Adjustable Dual 

Switching 

Linear-Consumer Circuits 

See Video Tape Recorder 

Digital-ECl 
Digital-TTL, Arithmetic Functions 

Digital-CMOS, Oscillators/Dividers 
Linear-Consumer Circuits 

Linear-Other Devices 

Linear-Other Devices 
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This index shows the page and line on that page 
where each device appears in the Master Selection 
Guide. The list is prepared by a computer from the 

data in these sections so that every device in them is 
listed. The devices are arranged in order by basic 
numbers so that similarly numbered devices from 

different manufacturers are grouped together. Basic 
numbers for microcomputer boards and 

microprocessor development systems .are also 
Included. BOLD FACED listings lead to 

manufacturers' supplied data sheets. Use this index 
to locate 'cey operational characteristics, 

application notes, and devices data whenever you 
have a model number. This is an Index of all parts 

with Identical basic part numbers, regardless of 
their function. It is not an Alternate Source 

Directory. 

34 

IMIOW VO USE 
1f&fJfi PART NUMBER IIMDtrn 

This Part Number Index is arranged in alpha-numeric 
sequence, ignoring the manufacturers' prefixes and suf
fixes and using the basic model numbers. This basic 
number sequence is sorted by reading the digits from left 
to right, assuming that letters come before numbers. (As 
an example, these numbers would appear in the follow
ing order: 5301, 531, 54HO 1, 54139, 5414.) Under each 
basic number, manufacturers' names and full model 
numbers are listed. The page references in BOLD FACE 

. lead to manufacturers' data and application notes. Short 
editorial descriptions of all Active Applications Notes avail
able from every manufacturer are indicated by a ~ sign. 

The arrangement of this index by base number gives you 
several advantages. It allows you to find a device by i~,s 

basic number whether or not you know the name of the 
manufacturer or the manufacturer's prefixes. Also it groups 
similar devices together so that when you are looking for 
data you can quickly determine if the data has been pro
vided in the book by any of the manufacturers and where 
that data is. Similarly it groups any references to applica
tion notes close together so that you do not need to guess 
which manufacturer might publish application notes on a 
device before you can locate them. 

Once you become familiar with the alpha-numeric num
bering sequence, you'll find that this index is easy to use. 
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PART NUMBER INDE}{ 
Cua CUI BaSI Dua 
Il~=~tr S;~rCl CawlCl PI;I-L1U U";:i~&r St~rC8 DIVltl PI~8-L1nl r:II::~u Sourci Davlce Pica-Lin 1I~l:lb&r Socrea DlVlea Pajl-LIGI 

ADC-HUEBMC MCB Inltrd~~lc~ r.:co *4433 MPB Inltr~aslii~ r.1PO *4433 XRCMD Exar XRCMD 4140·76 
011.1 I.DC-llUEOr.:C * 2619 4141-143 4140·116 Z·UPC Syn'ertek Z·UPC 1101·96 

AMS-DB Masterlogic MCB 4141-162 MPC Inlerdaslgn r.IPC *4433 ZPU Crcr.:&L'lCO ZPU *1916 
Western AMS-DB 1769-15 MCC Inltrdtsl~n I.:CC *4433 4140-117 1755·24 

AMSSeries 4141-144 MPD Inlzrdaslgn UFO *4433 iPDS Inlsl IPOS *1721 
Siemens AMSSeries 1765-3 Masterlogic MCC 4141-163 4140-118 1624-2 

AMTS IntCompSys AMTS 1763-10 MCD Inltr~zsl;n r.:co *4433 MPX Inlsrdsslgn 1.1PX *4433 000 GI SPRDOO *1324 
AMU/PR 4141-145 4140-119 2902-79 

1.1.:1 Ar.:U/pn *1251 Masterlogic MCD 4141-164 MRA Inl:rdesl~~ I.IRA *4433 0002 Harris lHOO02 2887·14 
1098-66 MCE Inlu~Jsl~n I.ICE *4433 4140·120 lHOO02C 2887-15 

*1251 4140-95 MRB Inl&rd2sl~n URO *4433 IIJ IIcna I LlI0002 *3342 
1077-22 MCF Inlu~C3I~~ 1.'ICF *4433 4140-121 2887·16 

BIPOLAR UNIRAYS 4140-96 MRC Inl&r~esl~n 1.lRe *4433 11 264·2 
1.!lcrcEr.g IlIPOLA!I MCG Inl.r~zsl;n r.:CG *4433 4140-122 LlI0002C *3342 

UI:JlL\yS *4430 4140-97 MRD Ir.ltr~ssllin 1.1RD *4433 2887·17 
Bipolar Unirays MCS Bedford MCS 1763-9 4140-123 11 264-2 

1.!lcrcEng Blpclor 
MCU Crc;:::::::ca I.:CU *1914 MRE Inltrdasi~n URE *4433 0003 National lHOO03 2909-82 

Ur.lnys *4438 4140·124 2913·113 
CDSIV RCA CDSIV 1628-4 MDA Inltr~=sl;n l.iDA *4433 

2925·46 
CIPMF OhioSci CIPMF 1757-32 4140-98 MRF Inltrdaslgn 1.IRF *4433 

MDE DEC MDE 1620-1 MSA Inlcrdcslgn !.lSI. *4433 lHOO03C 2913·114 
l,t;; ClIC-A CalDevices ClIC-A 4140-23 4140·125 2925·47 MICROCEll ClIC-B CalDevices ClIC-B 4140-24 

Plm:y 1.1ICnOCElL *4508 MSB 1r.I:rd£ll~n USO *4433 0004 National lHOO04 2910·75 
ClIC-C CalDevices ClIC-C 4140-25 

MICROLIN 4140-127 2921·13 [): 
ClIC-D CalDevices ClIC-D 4140-26 PI:my r.:Jcnowl *4512 MSC InlcrdcslijD mc *4433 lHOO04C 2909·115 

r" ~~~' ClIC-E CalDevices ClIC-E 4140-27 MlA Inl:rd:slc~ r.lLA *4433 4140·129 2910·76 "-1 ClIC·F CalDevices ClIC-F 4140-28 4140-99 MUA Inlzrdul~n 1.IUA *4433 2921·36 

'I~:: 
ClIC-G CalDevices ClIC-G 4140-29 MlZ-DAO 4140·130 0005 National lHOO05 2909·91 
ClIC-H CalDevices ClIC-H 4140-30 Heurikon MLZ-DAO 1755·16 MUB Inltr~tsl~a r.IUB *4433 2913-115 
ClIC·J Cal Devices ClIC-J 4140-31 250·13 4140·132 2933-14 ~.' 'I' ':.~··:~i 

II ··',1:':1 ClIC-l CalDevices ClIC-l 4140-32 MlZ-VDC MUC Inltrdssl~9 r.mc *4433 lHOO05A 2909·92 
ClIC-M CalDevices ClIC-M 4140-33 Heurikon MlZ·VDC 1757-5 4140·133 2913·116 

. ,::;,·;'l CMOS UNIRAYS MOA Inlcr~~sIC3 r.lOA *4433 MVMEBUG 2925·32 
1.:lmEnl WOS 4140-100 r.lolcrclJ r.1V1.IEnUG *1936 lHOO05C 2909-95 

1:,:1 
umn.\ys *4439 MOB 1~I,r~:sI'3 l.tOa *4433 MicroNOVA 2913·117 

CMOS Unirays 4140-101 DataGen MicroNOVA 1100-55 2933·15 
r.~lmEr.J WOS MOC Inlu~=%Iga l.lOC *4433 Microflamel 0006 IIzllml 0110006 *3344 

Unlrays *4439 4140·102 Fairchild Microflamel 1622-1 2484·11 • -'\:1 
CSP Crc:::::::~l CSP *1926 DllOO06C *3344 

.,', ',:l 

MOD 1r.I:r~ZlI~3 r.lOD *4433 NDS-I Intel NDS-I 1625-1 ' ~,: ;,' . .' , :: ";" /" ;-

DAC·IlFBMC 4140-103 NDS-II Intel NDS-II 1625-2 2484·12 ~i;1!!{1>< 
Datel DAC-HFBMC 2441·21 

MOE Inl:r~:sl.n r.lOE *4433 OCPU ZII:~ OCPU *1583 0007 National II. H0007 2481-14 ..:'" 

DPU Crc:::::~~n DPU *1!114 *4442 II 260·4 '" 

4140-104 PAL 1.!:.1I PAL ~ 
1767-32 

MOF Inl:r~ul,n r.:OF *4433 PBX Stag PBX 4008-4 MHOO07C 2481·15 
Digitalker PRI Crc::ls::lco PRI *1930 11 260-4 

National Digitalker 1102-77 4140-105 
PSCOPE 0008 lIallcnal olloooa *3344 

ECl·ARRAY MOG IDlzr~ulcn r.:OG *4433 
Inl~1 PSCOPE *1726 2484-13 

rlEC-Electron ECl -ARRAY 4141-55 4140·106 ODRT Crc::m:lco ODRT *1925 DHOOOaC *3344 
ECl-Array MOH Inl:r~asIC3 UOII *4433 RSBC·Z80SP 2484·14 

Fairchild ECl-Array 4140·78 4140-107 RElMS RSBC-Z80SP 1757·17 0009 National MHOO09 2481·102 
EM-Series MOJ 1r.I:rdall~J l.1DJ *4433 SCAMP Plmsy SCAUP *4515 11 260-4 

APM EM-Series 1616-4 4140-108 SCC Crc::;:::lco SCC *1917 MHOO09C 2481-103 
ES-Series MOL Inll:r~:sl;3 r.IOL *4433 1755-23 II 260·4 

APM ES-Series 1617-1 4140-109 SOl Crcr.1s:::co SOl *1931 001 RCA GPOOI * 409 
EXORciserll MOM 1r.I:r~alltn 1.101.1 *4433 SHM-HUMC 1086-93 

~.~:t::c!:. EXOP.c::::rll 1C~G<! 4140-1 in Oal&1 SUI.l-HUr.1C *2622 Solitron CJCAOOl 2960·15 
EZ-PRO A:,!.\ El-PilO *1706 Marl Inlcr~:'lt3 !.I Oil *4433 2967-76 CJSEOOl 2955-46 

1616·1 4140-111 SHM·HUMM 0011 Jlallonl 0110011 *3344 
EiComp DiversTech EiComp 1620-4 MONOCHIP Oalel SIIU-llUUI.l *2620 2484-15 
FACT F'lrc~IU FACT * 660 Interdesign MONOCHIP 4140·112 2967-77 OHOOllC *3344 
FAIRCAD 11 232-15 SHM-HUMR 2484·16 

FzlrcWj FAmCAD *4317 \J 232-16 Oal&1 SH1.1-HUUR *2622 I 0012 National MHOO12 2481·16 
FS-I Ft!rc~ll~ FS-I .,.d711 11 237-12 S'.~PSerics 11 260-4 
Formulator \J 267-2 Siemens SMPSeries 1765·12 MHOO12C 2481-17 

Fairchild Formulator 1621-4 11 269-6 SpeedScreener 11 260·4 
HCS C1IDavim IICS *4309 4J 269-9 Oliver SpeedScreener .4007-3 0013 National MHOO13 2481·104 
HCSSeries If 273-11 Starplex 11 260·4 

CalDevices HCSSeries 4140-41 11 275-4 National Starplex 1627·4 MHOO13C 2481·105 
HELP IImls IIELP *3749 11 275-8 11 244-1 \J 260-4 
I 1!.1P I *4435 II 275-9 If 248-11 DEI AII0013CA *3346 
IMPEL I:.:P 1l.!FEL *4435 11 275-15 Starplexll 2888-19 
lOP Crc:::::::u lOP *1921 11 277-13 National Starplexll 1628·1 

AHOO13CB *3346 
ISOCMOS If 277-14 Super board II 

2888·20 OhioSci Superboardll 1759-1 
, PI:ml Isocr.:os *450-1 11 278-1 SystemOne AHOo13flA *3346 

ISeries IMP ISeries 4140·135 II 279-15 Cromemco SystemOne 1618-2 2888-21 
Icebox RELMS Icebox 1630-1 II 280-6 SystemThree 0014 lIallonal AII0014 *3344 
Intelleclll 11 280·15 Cromemco SystemThree 1618-4 2421·66 

Intel Intelleclll 1624-4 II 281-8 SystemTwo AHOo14C *3344 
InterceptJr. If 282-1 Cromemco SystemTwo 1618-3 2421-67 

Intersil InterceptJr 1767-5 Masterlogic MONOCHIP 4140-163 TRT Crc:::t:::to TRT *1923 0015 lIallenll AHOO15 *3344 
KDS Kontron KDS 1625-3 MONOlOGIC Unides MicroEng Unides 4141-28 2416-100 
MASTERMOS Monosil MONOlOGIC 4141-175 VERSAmoduie AHOO15C *3344 

Monosil MASTERMOS 4141-37 MOP 1~ludul;J r.:oP *4433 Motorola VERSAmoduie 1769-2 2416·101 
MCA Inl:r~ul;:~ r.:c.\ *4433 4140-113 XR-CHIP 0016 lIallcnal 0110016 *3344 

4141-142 MOO 1~ltr~~ll~~ 1.100 *4433 Exar XR-CHIP 4140-62 0017 Ibllml OIlOo17C *3344 
Mastcrlogic MeA 4141-161 4140-114 XRCMA Exar XRCMA 4140-73 2484·17 

MCA-series MPA InIUdn&l;n r.IPA *4433 XRCMB Exar XRCMB 4140-74 0018 lIallonal 0110018C *3344 
Motorola MCA-series 2967-5 4140-115 XRCMC Exar XRCMC 4140-75 2484-18 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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BUI BUI BaSI Bau 
Number Sourc. DIVlcl PaUl-LInt Number Source Dulce PIUI-llnt Number Source Dulce Plgl-L1nl Number Source Devlcl Pagt-L1nt 

0019 lIalional AHOO19 *3344 0035 National DH0035 511-104 0061 Nallonal LH0061 *3342 01 MicroPwr DAC-01B 2439-8 
2420-29 ~ 262-12 2909-73 " DAC-01C 2439-9 

AHOO19C *3344 *3344 2926-17 DAC-01D 2439-10 
2420-30 2965-78 LH0061C *3342 DAC-01F 2439-11 

002 Solitron CJCA002 2960-60 ~ 262-12 2909-74 DAC-01H 2439-12 
CJSE002 2958-11 DlI0035C *3344 2933-44 OP-01A 2919-54 

0020 Fairchild GE0020 *4316 511-105 0062 Ilallonal LH0062 *3342 OP-01C 2928-23 
4140-82 ~ 262-12 2910-54 OP-01E 2923-22 

lIalional LH0020 *3342 *3344 2926-39 OP-01F 2923-23 
2909-93 2965-79 LH0062C *3342 OP-01G 2928-24 
2924-35 ~ 262-12 2910-55 OP-01H 2919-55 

LlIOO20C *3342 0036 Nallonal LH0036 *3343 2934-16 Motorola MCH-01 3453-30 
2909-94 2887-86 0063 lIallonal LlIOO63 *3342 llallonal HOD 1 *3327 
2931-12 LlI0036C *3343 2908-7 PMI CMP-01 2891-14 

0021 lIalianal LH0021 *3342 2887-87 LlI0063C *3342 ~ 252-4 
2909-61 0037 II all anal LH0037 *3343 2908-8 ~ 252-5 
2925-42 2887-88 0069 Hallonal DH0069 *3344 CMP-01B 2891-15 

LH0021C *3342 LH0037C *3343 2483-158 ~ 252-4 
2909-71 2887-89 007 Solitron CJCA007 2960-16 ~ 252-5 
2931-16 0038 Ilallonal LH0038 *3343 0070 Hallonal LH0070 *3304 CMP-01C 2891-33 

0022 Iialional LH0022 *3342 2887-90 *3343 ~ 252-4 
2925-50 LH0038C *3343 2966-156 ~ 252-5 

~ 266-15 2887-91 Sanyo STK0070 2896-156 CMP-01E 2891-16 
LH0022C *3342 004 lIallanal LH004 *3342 0071 lIallonal LH0071 *3304 ~ 252-4 

2930-1 Solitron CJSE004 2958-12 *3343 ~ 252-5 
~ 266-15 TI TAT004 * 438 2966-175 DAC-01 2439-19 
~ 266-15 0040 Sanyo STK0040 2896-151 LH0071-0 *3304 ~ 255-6 

0023 lIalional LlI0023 *3343 00401 DOC ADC00401 2431-35 *3343 DAC-01A 2439-6 
2967-115 0041 Iiallonal LH0041 *3342 2966-172 ~ 255-6 

LlI0023C *3343 2909-77 LH0071·1 *3304 DAC-01B 2439-20 
2967-116 2925-40 *3343 ~ 255-6 

0024 IlIlIenal LH0024 *3342 LH0041C *3342 2966·173 DAC-01C 2439-21 
2910-14 2909-78 LH0071-2 *3304 ~ 255-6 
2913-153 2931-7 *3343 OAC-01D 2439-32 
2926-32 0042 AD AD0042C 2934-50 2966-174 ~ 255-6 

LH0024C *3342 Intersil lH0042 2934-47 0075 lIallenal LH0075 *3303 OAC-01F 2439-22 
2910-24 lH0042C 2934-51 *3343 ~ 255-6 
2913-154 lIallonal LH0042 *3342 2954-1 OAC-01H 2439-23 
2932-26 2934-48 2958-99 11 255-6 

0025 AD HTS-0025 *3181 LH0042C *3342 2959-15 GAP-01A 2962-75 
2967-64 2934-52 LH0075C *3303 GAP-01B 2962-76 

National OS0025 2481-96 ~ 266-15 *3343 GAP-01E 2962-77 
~ 285-7 0043 lIalional LH0043 *3343 2959-16 GAP-01F 2962-78 

OS0025C 2481-97 2967-117 0076 lIallonal LII0076 *3303 MAT-01 2889-62 
~ 285-7 LH0043C *3343 *3343 ~ 276-8 

0026 Fairchild 0026 2481-93 2967-118 2960-23 MAT-01A 2889-63 
Motorola MMH0026 2481-94 0044 lIallonal LIIOO44 *3342 LH0076C *3303 ~ 276-8 

MMH0026C 2481·95 2911-82 *3343 MAT-01F 2889-64 
National OS0026 2481-98 2915-8 2960-24 ~ 276-8 

~ 285-7 LH0044A *3342 008 Salitron CJCA008 2960-61 MAT·01G 2889-65 
OS0026C 2481-99 2911-26 TI TAT008 * 438 ~ 276-8 

~ 285-7 2914-25 TRW I.1PY008A * 812 MAT-01H 2889-66 
0028 tlillanal DH0028C *3344 LHOO44AC *3342 475-146 ~ 276-8 

2480-155 2911-27 475-147 OP-01A 2919-56 
003 MicroEng MT003 464-36 2914-26 ,",PY008H * 812 OP-01C 2928-25 

lIallonal LlI003 *3342 LH0044D *3342 475-148 OP·01E 2923-24 
Solitron CJSE003 2955-47 2911-49 475-149 OP-01F 2923-25 

0030 Sanyo STK0030 2896-150 2915-7 Y008A * 812 OP-01G 2928-26 
0032 AD ADLlI0032 *3155 LHOO44C *3342 Y008H * 812 OP-01H 2919-57 

2913-149 2911-83 0080 Sanyo STK0080 2896-157 PKO-01 2965-75 
2927-24 2915-49 Sharp lH0080 1097-40 REF-01 2966·157 

ADLH0032C *3155 0045 National lH0045 2888-136 1073-23 ~ 252·1 
2913-150 lH0045C 2888-137 0082 GI ER0082 3455-17 REF-01A 2966-158 
2934-19 005 lIallonal LH005 *3342 National lH0082 2887·40 ~ 252-1 

lIalional LH0032 *3342 Solitron CJSE005 2955-48 lH0082C 2887-41 REF-01C 2966-159 
2910-15 0050 Sanyo STK0050 2896-152 0084 Nallonal LH0084 *3343 \I 252-1 
2913-151 0052 lIallonal LH0052 *3342 2887·100 REF·01D 2966·160 
2927-25 2911-32 LlI0084C *3343 \I 252·1 

LH0032C *3342 2917-46 2887-101 REF-01E 2966-161 
2910-16 ~ 266-15 0086 lIallonal LH0086 *3343 ~ 252-1 
2913-152 LH0052C *3342 2887·102 REF-01H 2966-162 
2934-20 2911-43 LH0086C *3343 ~ 252·1 

TeledyneP TP0032 2927-23 2920-17 2887-103 SW01B 2416-83 
0033 AD ADLH0033 *3155 ~ 266-15 009 Solitron CJSE009 2956-1 SW01F 2416-84 

2908-2 ~ 266-15 0091 lIallenal LH0091 *3343 Raytheon REF-01 2966-165 
ADLH0033C *3155 0053 lIallonal LH0053 *3343 2967-48 REF·01A 2966-166 

2908-5 2967-119 ~ 277-11 REF-01C 2966·167 
Iialional LlIOO33 *3342 LH0053C *3343 LH0091C *3343 REF-01D 2966-168 

2908-3 2967-120 2967-49 REF-01E 2966-169 
LH0033C *3342 0055 Sanyo STK0055 2896-153 ~ 277-11 REF-01H 2966-170 

2908-6 0056 National OS0056 2481-100 0094 Hall anal LH0094 *3343 Signellcs XOIA *1514 
0034 lIallanal 0110034 *3344 OS0056C 2481-101 2964-146 Supertex VC01 2483-76 

505-144 0059 Sanyo STK0059 2896-154 LH0094C *3343 VF-01 2481-30 
DII0034C *3344 006 MicroEng MT006 464-40 2964-147 Synertek MBC01-A2-1 1759-23 

505-145 Solitron CJSE006 2958-13 01 HybridSys HSREF01 2966-139 Votrax SC-01 2902-86 
0035 lIallanal DH0035 *3344 0060 Sanyo STK0060 2896-155 MicroPwr DAC-01 2439-7 010 Solitron CJSE010 2958·43 

Arranged alphanumerically from left to right. 
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PART NUMBER ~NDE){ 
BIU Bau BISI Bin 
Numbsr Sourc. nlvici Palil-L1nt Ilumbar Sourca nevici Pact-L1na Numblf Sourci nlvlc. Palil-L1ne Nurnbzr Sourca nevlc. PICI-L1n 

010 Synertek MBC010-65 1759-12 0146 lIalional AH0146 *3344 02 PMI CMP-02E 2891-13 030 DOC ADH-03011-10 2457-17 
MBC010-68 1759-28 2418-45 \I 283-4 ADH-03011-12 2451-13 

TI TAC010 * 438 AH0146C *3344 DAC-02AC 2449-37 0300 AD IITC-0300 *3181 
TAT010 * 438 2418-46 DAC-02BC 2449-38 2967-62 

TI· TL010 2963-3 0150 Sanyo STK0150 2896-158 DAC-02CC 2449-40 RCA I.1SIA0300 *1959 
0100 Burr-Brown IS0100AP 2887-115 0151 Hallenal AH0151 *3344 DAC-02DD 2449-46 032 Syncrltlc C032D *1983 

IS0100BP 2887-116 2415-101 OP-02 2909-34 !.ISC032D *1983 
IS0100CP 2887-117 AH0151C *3344 2923-29 0320 Hughes HCTR0320 2945-139 

RCA I.ISIA0100 *1959 2415-102 OP-02A 2919-31 0321 Hughes HSSR0321 462-133 
0101 /lallonal LH010l *3342 0152 Hallonal AH0152 *3344 OP-02B 2928-33 0324 Siemens TBB0324 2943-55 

2909-62 2416-21 OP-02C 2923-30 0332 Ibllml DAC0332 *3320 
2933-6 AII0152C *3344 OP-02D 2928-34 0347 Hughes HCTR0347 2945-94 

LH0101A *3342 2416-22 OP-02E 2919-32 0351 Hughes HSSR0351 462-134 
2909-63 0153 lIallonal AH0153 *3344 REF-02 2966-91 04 CampAu to NM4/04 1767-10 
2925-11 2420-75 \I 283-4 National LX04XXA 2965-119 

LlI0101AC *3342 AH0153C *3344 \I 283-6 PMI CMP-04B 2894-27 
2909-64 2420-76 REF-02A 2966-92 CMP-04F 2894-28 
2925-12 0154 National AH0154 2420-105 \I 283-4 DAC-04AC 2448-14 

LH0101C *3342 AH0154C 2420-106 \I 283-6 DAC-04BC 2448-15 
2909-65 016 Synerlsk C0160 *1983 REF-02C 2966-93 DAC-04CC 2449-9 
2933-7 1A8C016D *1983 \I 283-4 DAC-04DD 2449-25 

0104 Harris HrA0104 *3742 TRW !.lPYOI6A * 812 \I 283-6 OP-04 2936-56 
511-113 475-132 REF-02D 2966-94 OP-04A 2936-11 

~ 0107 Hughes HCTR0107 510-33 475-133 \I 283-4 OP-04B 2938-19 
011 Solitron CJSEOll 2956-2 !.IPYOI6H * 812 \I 283-6 OP-04C 2936-57 
0117 TI mS01171fLP * 1559 475-120 REF-02E 2966-95 OP-04D 2938-20 

1088-30 475-121 \I 283-4 OP-04E 2936-12 b 
012 Solitron CJSE012 2958-44 r.IPYOI6K * 812 \I 283-6 SW04B 2416-78 § TRW UPY012A * 812 * 815 REF-02H 2966-96 SW04F 2416-79 

475-128 475-122 \I 283-4 040 Ferranti ZNREF040 2966-67 
.. 

475-129 475-123 \I 283-6 0400 nCA 1.181"0400 *1!l59 g I.lPY012H * 812 Y016A * 812 SW02B 2416-85 0405 AD HOG-0405 *3169 
475-115 Y016H * 812 SW02F 2416-86 2439-4 '('..3 
475-116 Y016K * 812 ' Signsllcs X02A *1513 041 lIallenal IIR041 *3328 ~ UPY012K * 812 * 815 Supertex , VC02 2483-77 Siemens S041 2901-57 ... , 
475-117 0161 lIallcnal AH0161 *3344 VF-02 2481-31 0410 IImls 111.10410 *3742 r.t' 475-118 2418-49 020 Solitron CJSE020 2957-28 511-108 .!...." 

YOllA * 812 AH0161C *3344 Syml£lc C020-65 *1981 042 IIzllml IIR042 *3320 
Y012H * 812 2418-50 C020-68 *1981 Siemens S042 2887-143 
Y012K * 812 0162 llallonal AII0162 *3344 1.!BC020-65 *1981 2962-101 

0126 l{alienal AH0126 *3344 2418-79 1759-13 0436 Siemens S0436 511-7 L---
2421-5 AH0162C *3344 r.IBC020-68 *1901 0437 Hughes HLCD0437 455-25 

AII0126C *3344 2418-80 1759-29 
2421-6 0163 Ihlional AH0163 *3344 TI TAC020 * 438 

Siemens S0437 511-116 

0129 lIalional AH0129 *3343 2421-39 TAT020 * 438 
0438 , Hughes HLCD0438A 455-31 

2420-92 AH0163C *3344 0200 GI SP0200 2902-73 
044 TI TL044C 2942-36 

AH0129C *3343 2421-40 Hughes HCTR0200 452-163 
TL044M 2942-35 

045 SGS . LS045 2933-46 
2420-93 0164 /lalional AH0164 *3344 RCA 1.181A0200 *1959 048 Synerl£k C048D *1983 013 Solitron CJSE013 2956-3 2421-53 0203 TI TIB0203S 3491-111 

0133 lIallonal AH0133 *3344 AH0164C *3344 021 Solilron CJSE021 2953-42 r.1BC048D *1983 

2416-7 2421-54 022 TI TL022C 2938-36 0488 Hughes HLCD0488 454-178 

AH0133C *3344 0165 ' llarrls IID0165 *2733 TL022M 2938-23 2463-40 

2416-8 *3287 0230 GI SP0230 2902-89 05 GI LA05 4141-133 

0134 Halienal AH0134 *3344 2468-4 0232 GI SI'0232 *1324 Inter::1 Or-05 2(l1!J-7 

2416-45 \I 269-13 0246 Telefunken TDD0246 2887-141 OP-05A 2916-23 

AH0134C *3344 0168 Harris H!.t0168 *3742 025 Ferranti ZNREF025 2966-66 OP-05C 2921-23 

2416-46 511-109 SGS LS025 2962-100 OP-05E 2919-13 

0139 IIalional AH0139 *3344 017 Solitron CJSE017 2953-40 0250 GI SP-0250 2902-88 MicroPwr OP-05 2919-10 

2421-48 018 Solitron CJSE018 2957-27 0256 GI SP0256 *1320 OP-05A 2916-24 

AH0139C *3344 0186 IImls H!.I0186 *3742 *1324 OP-05C 2921-25 

2421-49 511-110 2S02-CO OP-05E 2919-15 

014 Solitron CJSE014 2958-45 019 Solilron CJSE019 2953-41 0258 Siemens S0258A 2898-115 National LX05XXA 2965-120 

0140 lIalianal AH0140 *3344 0198 lIarrls HI.10198 *3742 02701 DOC DAC02701 2455-39 PMI CMP-05A 2891-3 

2420-71 511-111 028 Siemens S028-2 2902-109 CMP-05B 2891-8 

AH0140C *3344 01A2 Synsrlak I.lBC01AZ *198Z 0280 Siemens S0280 2898-48 CMP-05E 2891-4 

2420-72 1759-24 0281 Siemens S0281 2898-49 CMP-05F 2891-9 

0141 Ihllonll AII0141 *3344 1,IBC01AZ-l *1982 0289 Siemens S0289 2898-116 DAC-05A 2449-42 

2415-93 02 MicroPwr OP-02 2923-27 0291 Siemens S0291 2947-55 DAC-05B 2449-43 

AII0141C *3344 OP-02A 2919-28 03 GI LA03 4141-132 DAC-05C 2449-44 

2415-94 OP-02B 2928-31 PMI BUF-03A 2908-11 DAC-05E 2449-31 

0142 lIalional AII014Z *3344 OP-02C 2923-28 BUF-03B 2908-13 DAC-05F 2449-41 

2421-59 OP-02D 2928-32 BUF-03E 2908-10 DAC-05G 2449-45 

AH0142C *3344 OP-02E 2919-29 BUF-03F 2908-12 OP-05 2911-86 

2421-60 REF-02 2966-73 DAC-03AD 2448-17 2919-11 

0143 Ihlienal AH0143 *3344 REF-02A 2966-74 DAC-03BD 2448-18 \I 266~2 

2418-96 REF-02C 2,966-75 DAC-03CD 2449-11 \I 267-5 
AII0143C *3344 REF-02D 2966-76 DAC-03DD 2449-24 OP-05A 2911-50 

2418-97 REF-02E 2966-77 OP-03 2937-1 2916-26 
0144 IlIlienal AH0144 *3344 REF-02H 2966-78 OP-03A 2936-16 \I 266-2 

2418-66 Ilalional IIB02 *3327 OP-03B 2938-21 , 267-5 
AH0144C *3344 PMI CMP-02 2891-11 OP-03C 2937-2 OP-05C 2911-102 

2418-67 \I 283-4 OP-03D 2938-22 2921-26 
0145 Halienal AH0145 *3344 CMP-02B 2891-12 OP-03E 2936-17 \I 266-2 

2421-35 \I 283-4 SW03B 2416-76 \I 267-5 
AH0145C *3344 CMP-02C 2891-32 SW03F 2416-77 OP-05E 2911-60 

2421-36 \I 283-4 Supertex VF-03 2481-32 2919-16 

\I Indicates page number in Application Note Directory, 
* Indicates additional data is provided on the page noted, 
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Bin Base Basa BUI 

Number Sourca Davlce Plgl-L1nl Numbar Source Dlvlca Pa~'-L1na lIar:1~8r Source Davlca Plil l -L1r.a '!ucber Sourc. Davlcl Pagl-L1nt 

05 PMI OP-05E II 266-2 061 Ferranti ZNREF061 2966-104 070 TI TL07.0AC *3427 OB PMI DAG-OBG II 252-1 
II 267-5 TI TL061 Sarin *3425 2932-57 II 253-14 

REF-05A 2966-97 2911-126 TL0701.1 *3427 II 253-15 
REF-058- 2966-9B TL061AC *3425 2930-7 II 254-6 
SW-058 2416-40 2930-9 071 TI TL071AC *3427 '11 255-9 
SW-05F 2416-41 TL061BC *3425 2932-58 II 255-10 

Raytheon OP-05 2919-8 2925-6 TL071BC *3427 II 256-6 
OP-05A 2916-22 TL061C *3425 2932-59 II 256-13 
OP-05G 2921-22 2934-23 TL071C *3427 II 256-19 
OP-05E 2919-12 TL06H1 *3425 2932-60 II 266-2 

Rockwell A05XX 1088-118 2930-10 TLOm.l *3427 DAG-08E 2441-50 
050 AD HOS-050 *3155 062 TI TL062AC *3425 2930-8 II 252-1 

2910-17 2939-14 072 TI TL072AC *3427 II 253-14 
1I0S-050A *3155 TL062BC *3425 2940-27 II 253-15 

2910-18 2937-19 TL072BC *3427 II 254-6 
Ferranti ZNREF050 2966-102 TL062C *3425 2940-28 II 255-9 
DOG . ADH-050 2968-45 2940-44 TL072C *3427 II 255-10 
Sanyo STK050 2896-159 TL062f.1 *3425 2940-26 II 256-6 ." 0500 AD HTC-0500 *3180 2939-15 TLOml *3427 II 256-13 

\ 'I' ~ r.' ~I 

2967-63 064 Synerte!c C064D *1983 2939-13 II 256-19 r, "", .. 

"I 
Falrchll~ GE0500 *4316 1.I8C064D *1983 074 TI TL074AC *3427 II 266-2 

4140-83 TI TL064AC *3425 2944-9 DAG-0811 2440-31 

~, .~ ~~'. SIUnslics SI.1VI,1E0500 * 1962 2943-10 TL074BC *3427 II 252-1 
,', VI.lE0500 *1962 TL064BC *3425 2944-10 II 253-14 

, - 051 DDG ADH-051 2968-46 2941-40 TL074C *3427 'I[ 253-15 
0512 Harris JAN-0512 3459-58 TL054C *3425 2944-11 \I 254-6 

Harris JAlI0512 *3735 2944-22 TL074r,1 *3427 II 255-9 

;'1 0515 Hughes HLCD0515 2463-41 TL064U *3425 2943-7 II 255-'0 
0533 Hughes HLSS0533 464-39 2944-1 0747 Siemens T880747 2939-33 II 256-6 ", 0538 Hughes HLGD0538A 454-179 066 TI TL0661.1 *3423 T8G0747 2937-45 II 256-13 

/" ,I' 2463-42 2930-12 0748 Siemens T880748 2930-41 II 256-19 
,t,/ '(l~;"~: 0539 Hughes HLGD0539A 454-180 068 TI TL068 *3422 T8G0748 2926-19 II 266-2 

,'~' <I , . ',I 2463-43 07 AD ADOP-07 *3153 075 Sanyo STK075 2896-162 MUX-08A 2424-34 

~: 
054 SGS M054 2904-47 2911-10 TI TL075C *3427 II 261-8 

'1"',' 'r 0540 Hughes HLGD0540 454-181 2915-25 2933-4 MUX-OS8 2424-40 
2463-44 ADOP-07A *3153 2944-12 II 261-8 

1 .. , 0541 Hughes HLGD0541 454-182 2914-15 TL075r.1 *3427 MUX-08E 2424-32 
,1,",\' 

0542 Hughes HLGD0542 454-183 ADOP-07C *3153 2930-6 II 261-8 ".:.,,' 
0548 Hughes HLGD0548 454-184 2916-31 0750 Fairchild GE0750 4140-84 MUX-08F _ 2424-37 

2463-45 ADOP-07D *3153 Falrchllil GT0750 *4316 'I[ 261-8 

L-....:.o. 055 SGS M055 2904-48 2916-39 077 Sanyo STK077 2896-163 OP-08 2911-152 
0550 Hughes HLGD0550 454-185 ADOP-07E *3153 078 Sanyo STK078 2896-164 OP-08A 2916-20 

2463-46 2915-31 0791 Thomson-CSF TBA0791 2931-15 OP-088 2917-33 
0551 Hughes HLGD0551 454-186 Harris OP-07 *3286 TD80791 2930-42 OP-08G 2921-9 

2463-47 *32B8 08 AD ADDAC-03 *3164 OP-08E 2916-21 
05712 Spragu, 1l05712U *2043 Intersil OP-07 2915-24 2441-29 OP-08F 2917-34 
058 Sanyo STK058 2896-160 OP-07A 2914-16 AD ADDAG-08A 2440-23 OP-08G 2921-10 
05XXAO OP-07G 2916-32 ADDAG-08C 2443-38 . Raytheon DAG-08 2441-34 

National LX05XXAO 2965-121 OP-07D 2916-40 ADDAC-08E 2441-45 DAG-08A 2440-32 
06 National LX06XXG8 2965-130 OP-07E 2915-32 ADDAG-08H 2440-24 DAG-08G 2443-43 

LX06XXXA 2965-122 MicroPwr OP-07 2915-26 AMD DAG-08 2441-28 DAG-08E 2441-51 
LX06XXXD 2965-138 OP-07A 2914-18 DAG-08A 2440-22 DAG-08H 2440-33 

PMI DAG-06A 2449-12 OP-07G 2916-33 DAG-08G 2443-37 RCA 1,ISIA08 *1959 
DAG-068 2449-21 OP-07E 2915-35 DAG-08E 2441-44 Rockwell A08XX 1088-124 
DAG-06G 2449-26 PMI OP-07 2911-97 Datsl DAC-OBnC *2621 Signetics DAG-08 2441-35 
DAG-06E 2448-16 2915-29 2441-42 DAG-OBA 2440-34 
DAG-06F 2449-10 II 266-14 Datel DAG-OB8M 2441-43 DAG-08G 2443-44 
DAG-06G 2449-23 II 267-12 Motorola DAG-OB 2441-31 DAG-08E 2441-52 
OP-06A 2915-55 OP-07A 2911-61 DAC-08A 2440-25 DAG-08H 2440-35 
OP-068 2919-43 2914-19 DAC-OBC 2443-40 TIi\'j r.1PYOOllU * 012 
OP-06F 2919-44 II 266-14 DAG-08E 2441-47 475-103 
OP-06G 2921-28 II 267-12 DAG-08H 2440-26 475-104 
SW06 2416-80 OP-07G 2911-109 I.lotorola DAC08 *2759 Y03l1U * 812 

RCA I.1SIA06 *1959 2916-36 PMI DAC-OB 2441-33 080 AMD DAG-080QF 2440-21 
060 AD HDS-060 2935-13 II 266-14 'II 252-1 r.CA CAoao *334B 

AD HOS-060 *3152 II 267-12 II 253-14 2934-9 
*3155 OP-07D 2916-42 II 253-15 CAOECII *3348 

2921-5 II 266-14 II 254-6 2930-2 
HOS-060/BBh 3152 Ii, 267-12 II 255-9 CAOIlO,\T *3348 

*3155 OP-07E 2911-98 II 255-10 2924-47 
2921-6 2915-36 II 256-6 CliO BOll *3348 

TI TL060AC *3425 II 266-14 II 256-13 2924-45 
2930-14 Ii 267-12 II 256-19 CAOllOC *3348 

TL060C *3425 Raytheon OP-07 2920-1 II 266-2 2934-10 
2934-24 OP-07A 2917-22 DAG-08A 2440-30 CIIOIlOT *3340 

TL060r.1 *3425 OP-07G 2916-30 II 252-1 2930-3 
2930-15 OP-07D 2916-38 II 253-14 Sanyo STK080 2896-165 

0600 Siemens SA80600 2906-99 OP-07E 2920-2 II 253-15 TI TL080AG 2930-19 
06002 National LX06002D 2965-136 HCA 1.181A07 *1959 II 254-6 2930-20 

LX06002G 2965-137 Rockwell A07XX 1088-123 , 255-9 TLOSOG 2934-27 
0603 National LX0603G8 2965-129 TI OP-07G 2916-29 'II 255-10 0800 I!allml ADCOaOOp *3319 
0605 AD IIDG-OG05 *3169 OP-07D. 2916-17 II 256-6 2429-34 

2439-34 OP-07E 2915-30 II 256-13 ADC0800PC *3319 
DEI AII0605 *3346 070 Sanyo STK070 2S96-161 II 256-19 2429-33 

0607 Hughes HLGD0607 454-187 TI Tl070AC *3427 II 266-2 DACOIlDO *3320 
2463-48 2932-56 DAC-08C 2443-42 2441-32 

Arranged alphanumericaliy from left to right. 
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PART NUMBER IND~}{ 
Bin Dasa Blsa elSa 
!lumber Sourci Dlvici PIUI-L1nl Ilumbar Sourca Davlca Plga-L1na Number Source Davlca Plga-L1na Nur.:~sr Sourca Davlca Plga-L1na 

0800 Hallonal DACoSooA *3320 0810 AD IIDS-0810E *3169 0833 tlallonal ADCoS33B *3323 1 Dalel VFQ-l 2968-66 
2440-27 2440-16 2428-20 VFQ-1C 2963-86 

DAC0800C *3320 IIDS-081 DEI,! *3169 "DCoB33C *3319 DEC DCJH1-AA 1083-5 
2441-48 2440-17 *3323 ELinstr MMD-l 1763-6 

0801 AD l,tAIl-OBol *3175 0816 lIalienal ADCoB16 *3319 2429-15 Fairchild DCM-l 1755-3 
2426-4 2428-24 0834 !lalianal ADC08348 *3319 FS-l 1622-2 

Fairchild uA0801 2441-30 AoC0816C *3319 *3322 Ferranti ZNPCMl 2947-86 
uA0801C 2443-39 2963-45 2428-21 II 260-9 
uA0801E 2441-46 *3319 ADC0834C *3319 Matrox MTX-Al 1100-93 

Intersil ADC0801 2426-24 1094-54 *3322 MTX-Bl 1100-94 
ADC0801C 2426-25 0817 lIalional ADC0817 *3319 2429-16 Octagon SYS-1A 1755-5 

National ADC0801C 2426-26 2429-19 0838 !lalional "DC083B8 *3319 Supertex SOl 2906-125 
ADC0801M 2426-27 ADC0817C *3319 *3322 Synertek SYM-l 1759-6 

Ibllonal DACOSOIC *3320 2963-46 2428-22 II 251-7 
2443-41 082 Exar XRoS2 *3206 ADCOS38C *3319 SYM-l/68 1761-10 

DADCoSol *3319 2939-16 *3322 II' 251-7 
0802 AD HAS-OS02 *3175 XRoS2C *3206 2429-17 SYM-l/69 1761-23 

2426-47 2940-46 084 Exar XR084 *3206 II 251-7 
~ 

IIDH-OS02 *3169 XRoS21.1 *3206 2943-11 TeledyneC CDAl-3 2417-108 
2441-3 2939-17 XR084C *3206 lllD; lDS-1I40 *1602 

IIDII-OS021.1 *3169 RCA CAOS2 *334S. 2944-24 1/40 lila; S-1/40 *1602 
2441-4 2940-37 Xn0841A *3206 10 Burr-Brown ADC 10HT 2434-38 

Fairchild uA0802 2442-31 CA082A *3348 2943-12 DAC10HT 2451-34 

~ uA0802A 2442-32 2939-10 RCA CAOa4 *3348 MP10 2439-1 

uA0802B 2443-49 CA082Al *3348 2944-19 If 244-16 § uA0802C 2444-4 2937-17 CA084A *3348 II 247-9 

Intersil ADC0802 2428-31 CA082B *334S 2943-4 1102-17 

ADC0802C 2428-32 2937-15 CA084B *3348 II 244-16 § lIalional ADC0802 *3319 CA082C *3348 2941-38 II 247-9 

2428-35 2940-39 Sanyo STK084 2896-168 CompAuto 4/10 1619-4 .. 
ADC0802C *3319 CA082T *3348 TI TL084AC 2943-14 NM4/10 1767-11 ~=i 

2428-36 2939-11 TL084BC 2941-41 Dalel ADC-EK10S *2619 8 
DACOS02 *3320 Sanyo STK082 2896-166 . TL084C 2944-25 2431-11 t!; 

2440-28 SGS M082 2900-35 TL084M 2943-15 ADC-Ell oac * 2619 

~ DAC0802C *3320 M082AA 2900-36 0844 lIallonal ADCOa44 *3324 2431-15 ... 
2440-29 TI TL082AC 2939-20 2428-11 ADC-Ell OBU * 2619 -( 

0803 Intersil ADC0803 2428-33 TL082BC 2937-20 085 TI TL085AC 2943-16 2431-14 

ADC0803C 2428-34 TL082C 2940-50 TL085C 2944-26 DAC-II" 1 onc * 2621 

Ibllonal ADCOS03 *3319 TL082M 2939-21 086 Sanyo STK086 2896-169 2445-45 

2428-37 0820 AD HDS-OS20 *3169 
SGS M086 2900-39 Datel DAC-HA 10BC-l 2445-43 

ADCOB03C *3319 2441-14 M086AA 2900-40 Dal:1 DAC-IIA 1 ODI,I * 2620 '----

2428-38 HDS-Oa20IA *3169 
087 TI TLOS7C *3424 2445-46 

0804 Intersil ADC0804 2429-22 2441-15 2918-39 Datel DAC-HA lOBM-l 

ADC0804C 2429-23 lla II ana I ADC0820 *3321 
TLOS7r.I *3424 2445-44 

2918-38 Dal&1 DAC-HF10al.1C * 2621 
llallonal ADCOB04C *3319 2426-50 

088 TI TLOaaC *3424 2445-19 
2429-24 Signetics TDA0820 2905-68 2925-8 DAC-HFlOBm.! * 2620 

TI ADC0804 2429-25 2962-105 TLOS81.1 *3424 2445-20 
0805 AD IIDG-Oa05 *3169 083 Exar XnOS3 *3206 2925-9 Datel DAC-ICloB 2445-28 

2444-20 2939-18 089 SGS M089 2947-126 Dalel DAC-IC10BC * 2621 . 
lIallonal ADC0805C *3319 XROS3C *3206 09 Datricon ACS09 1761-26 2447-30 

2429-26 2940-47 PMI OP-09A 2941-19 Datel DAC-ICloBM 2445-29 
ADC08051.1 *3319 XRoB3r.1 *3206 OP-09B 2941-34 Oalsl OAC-UP10B *2615 

2429-27 2939-19 OP-09E 2941-20 2448-19 
0806 flallenal DACOB06C *3320 RCA CAOS3 *3348 OP-09F 2941-35 OAC-UP10BC * 2621 

2444-8 2940-38 090 SGS M090 2947-53 Datel VFV-l0K 2968-96 
0807 lIallonal DAC0807C *3320 CA083A *3348 0900 Western WD0900 1767-24 DOC DDAC-l0 2460-24 

2443-53 2939-12 091 TI TL091C 2934-29 HRDC-lo 2967-13 
0808 IIallonal ADC080S *3319 CA083B *3348 TL091M 2932-27 HSDC-l0 2967-17 

2428-23 2937-16 092 TI TL092C 2940-52 HXDC-l0 2967-30 
*3319 CA083C *3348 TL0821.1 2!l40-21 GI LA10 4141-134 

2963-28 2940-40 094 Exar XR094 2943-19 MicroPwr OP-l0 2935-58 
DAC0808 *3320 Sanyo STK083 2896-167 XR094C 2944-28 . OP-l0A 2936-1 

2442-6 SGS M083 2900-37 XR094M 2943-20 OP-l0C 2936-31 
DAC0808C *3320 M083AA 2900-38 TI TL094C 2944-14 OP-1OE 2936-2 

2442-7 TI TL083AC 2939-22 2944-31 r.lIcroEng 1,ICEU,ll0 *4440 
TI ADC0808 2428-25 TL083C 2940-51 TL094M 2944-2 4141-4 

0809 lIallonal ADCOB09 *3319 TL083M 2939-23 2944-15 *4440 
2963-29 0830 lIillenal DACOB30 *3320 095 Exar XR095 2943-21 2923-13 

081 RCA CAOSI *3348 2440-14 XR095C 2944-29 National LMlo 2923-14 
2934-7 0831 Ihllenal ADC0831B *3319 XR095M 2943-22 LM10B 2923-15 

CAOSIA *3348 *3322 096 Exar XR096 2943-17 LM10BL 2923-12 
2930-4 2428-18 XR096C 2944-27 LM10C 2926-3 

CA081AT *3348 ADC0831C *3319 XR096M 2943-18 LM10CL 2926-2 
2924-46 *3322 099 SGS M099 2947-127 lIallml l,lFl0 *3308 

CA081B *3348 2429-13 OH161 Toshiba TCHOH161 451-71 2962-28 
2924-44 DACoa31 *3320 1 AMI UA-l 4140-10 Octagon SYS-l0 1755-4 

CA081C *3348 2441-10 Cro::m:lco APCll *1927 Plessey CLA10XX 4141-71 
2934-8 0832 lIallenal ADC08328 *3319 CBL-l *1923 PMI DAC-l0B 2445-21 

CAD811 *3348 *3322 GPIS *'924 DAC-l0C 2445-22 
2930-5 2428-19 Datsl SIII,HC-l *2622 DAC-l0F 2445-23 

0810 AD ADIIDD-0810 * 3169 ADC0832C *3319 2967-78 DAC-l0G 2445-24 
I AD HDD-0810 2444-16 *3322 SIII.I-IC-1I.1 *2622 2449-22 

HDD-0810C 2444-18 2429-14 2967-79 OP-l0 2911-90 
HDD-081oCM 2444-19 National DAC0832 2442-43 Sl-LSI *1933 II 264-8 
HDD-0810M 2444-17 0833 !lallonal ADC0833B *3319 VF2-1C *2623 II 276-8 

If Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Ie 'MASTER 
BISI Blse BISI 
Number Sourca Davlce Plga-L1na Number Source Davlcs Plga-L1na Number Source 

10 

100 

40 

PMI 

Raytheon 

RCA 
Signalics 
Siliconix 

TeledyneC 

AD 

OP-10A 

OP-l0C 

OP-10E 

REF-10A 
REF-10B 
SMP10A 
SMP10B 
SMP10E 
SMP10F 
DAC-10B 
DAC-10C 
DAC-l0F 
DAC-10G 
USIA10 
ECl-l0K 
VN10KE 
VN10KM 

2911-91 
\I 264-8 
\I 276-8 

2911-105 
2936-29 

\I 264-8 
11 276-8 

2911-92 
11 264-8 
II 276-8 

2966-163 
2966-164 
2967-125 
2967-126 
2967-127 
2967-128 
2447-16 
2447-17 
2447-18 
2447-26 

*1959 
* 773 

2481-35 
2481-36 

II 279-7 
2415-14 
2415-10 
2415-16 
2415-12 
2415-13 

CAG10 
CAG10A 
CAG10B 
CAG10C 
CAG10D 
ADOAC100J *3164 

2447-36 
ADDAC100K *3164 

2447-23 
ADOAC10Dl *3164 

2447-24 
ADDAC100S *3164 

2447-37 
ADDAC100T *3164 

2447-25 
HOS-l00AH *3155 

AWl AW100 
Burr-Brown DIV100 

LOG100 
PGA100AG 
PGA100BG 
XTR100AM 
XTR100AP 
XTR100BM 

2887-28 
2463-2 
2963-56 
2887-137 
2887-98 
2887-99 
2888-132 
2888-133 
2888-134 
2888-135 
2898-87 
2888-69 

Cherry 
Comlinear 
Cromamco 
Curtis 
DataGen 
Datal/O 
Datel 
Exar 

Exar 

Ferranti 

Intersil 
LSICornp 

XTR100BP 
CS100 
CLC100 
S-100 
PR-100A 
MP/100 
Ml00A 
VFV-100K 
X100 
XR-A100 
XR-B100 

*1918 
4001-4 
1767-17 
4004-1 
2968-95 
4140-58 
4140-59 
4140-60 

XR-Cl00A *4314 
4140-61 

XR-Dl00 '*4314 
4140-63 

XR-Fl00 *4314 
4140-64 

XR-Gl00 *4314 
4140-65 

XR-Jl00 *4314 
4140-67 

XR-Xl00 *4314 
4140-68 

ZNP100 2964-83 
ZNREF100 2966-116 
LM 100 2959-17 
RED100/120 * 696 

462-65 

MasterLogic ML 100 
511-18 

4141-165 
2442-39 

* 401 
MicroPwr DAC-l00C 
llicroPwr UPDAC100 
MCC IMC100 
lIalional AF1 00 

1765-28 
*3345 

2962-23 
CIf.1-100 * 1950 

100 

1000 

lIalional 

PMI 

Siemens 
Signslics 
SiliconG 
TI 

Unitrode 

AUD 
AUI 

'Fairchild 

lIarrls 

Holt 
Lambda 
r,10lorol3 

National 

lIalienal 

Plsmy 

Plessey 
Plassay 
Siemens 
SlIIconlx 

StrucDes 
StrucDss 
Sunrise 
Supertex 
Synertek 
TI 

TI 

FOR100a *3345 
2963-70 

DAC-100A 2445-41 
2445-42 

~ 252-4 
II 252-5 
~ 255-6 

DAC-100B 2447-35 
~ 252-4 
~ 252-5 
\I 255-6 

DAC-100C 2448-26 
2448-27 

~ 252-4 
\I 252-5 
\I 255-6 

DAC-100D 2449-18 

SDA100 
ECl-100K 
SG100 
SElOO 
SEIOOC 
SEOIOO 
PF100 
PR100 
PS/1000 
GA10DD 

GE1000 

HV1000 

2449-19 
\I 252-4 
\I 252-5 
\I 255-6 

2905-84 
* 774 

2959-18 
*1560 
*1560 
*1560 

2964-94 
2964-100 

*1908 
*4307 

4140-1 
*4316 

4140-85 
*2741 
*3286 

2964-61 
HI1000 4141-140 
LAS1000 2959-118 
I.:CA 1 OOORECL * 4479 

AM 1000 
4141-44 
2421-78 

\I 262-9 
DAC1000 *3320 

2446-10 
DAC1000C * 3320 

DTlOOO 
2446-11 

*3338 
2902-81 

BAAl ODD *4514 

CLA1000 
. SCD-1000 

SCDlOOO 
TUA1000 
V01000 

SD-1000 
SD1000 
Z-1000 
V01000 
MDT-1000 
SE1000C 

SE1000P 

4141-69 
*4505 

4141-75 
*4510 

2901-158 
*2835 

2483-67 
4009-2 

*4106 
4009-4 
2483-79 
1631-2 
1088-35 
1088-46 
1055-26 
1088-36 
1088-47 
1055-27 

SE81000 *1560 
SEBIDOOC *1560 
TI.tS1COO * 1557 

1088-24 
1) 247-10 
*1557 

1057-4 
1) 247-10 

Tf.1S1000C * 1557 
1088-17 

\I 247-10 
*1557 

1057-5 

Western WD1000 
10000 CalDevices HC 10000 

1) 247-10 
1101-116 
4140-34 
469-57 Fairchild F10000C 

3489-48 

10000 LSI Logic 
SlgnBlics 

1001 AD 

Monosil 
lIalional 

National 

Siemens 
Signetics 

Siliconix 
TRW 

Western 
10010 Fairchild 

100101 Fairchild 

Signetics 
i00102 Fairchild 

Signetics 
100107 Fairchild 

Signetics 
100112 faIrchild 

Signetics 
100113 Fairchild 

100114 Fairchild 

Signetics 
100117 Fairchild 

Signetics 
100118 fairchild 

Signetics 
100122 Fairchild 

Signetics 
100123 Fairchild 

Signetics 
100124 Fairchild 

100125 Fairchild 

100126 Fairchild 

100130 Fairchild 

100131 Falrc~!I~ 

Signetics 
100136 Fairchild 

10014 Fairchild 

100141 Fairchild 

100142 Fairchild 

100145 Fairchild 

100149 Signetics 

100150 fairchild 

Signetics 
100151 Fairchild 

Signetics 

Arranged alphanumerically from left to right. 

Baso 
Device Plga-lina Numbar Socrce Devlca Plgl-lInl 

LC-10000 4140-136 
SF,lDEV10000 * 1739 
SrmTl 0000 * 1745 
r,1AH-l00l *3175 

2426-21 
M1001 1051-19 
1001 *3320 
ADC10010 *3319 

2431-8 
AOC1001C *3319 

2431-23 
AM 1001 

DAC1001 
DAC1001C 
TFA100l 
TDA1001A 
TDA1001B 
V01001 
TOC100l 

WD1001 
Fl0010C 
Fl0010M 
Fl00101 

2421-79 
II 262-9 

2447-48 
2447-49 
2887-11 
2901-84 
2901-85 
2483-68 

*3438 
2426-31 
1101-114 
467-59 
467-60 

* 658 
470-34 

100101 470-35 
Fl00l02 * 658 

470-36 
100102 470-37 
Fl00107 * 658 

470-38 
100107 470-39 
Fl00112 * 658 

470-22 
100112 470-23 
Fl00113 * 658 

470-21 
FlOOl14 * 658 

100114 
Fl00117 

100117 
FlOO1l8 

100118 
Fl00122 

100122 
Fl00123 

100123 
Fl00124 

Fl00125 

Fl00126 

Fl00130 

F100131 

100131 
Fl00136 

F10014C 
F10014M 
Fl00141 

Fl00142 

Fl00145 

100149 

Fl00150 

100150 
F100151 

100151 

470-92 
470-93 

* 658 
470-30 
470-31 

* 658 
470-32 
470-33 

* 658 
470-15 
470-16 

* 658 
470-24 
470-25 

* 658 
470-70 

* 658 
470-71 

* G58 
470-20 

* 658 
470-40 

* 658 
470-26 
470-27 

* 658 
470-17 
469-82 
469-83 

* 658 
470-69 

* 658 
470-43 

* 658 
470-47 

* 658 
3470-88 
3459-65 
3459-66 

* 658 
470-41 
470-42 

* 658 
470-28 
470-29 

100155 Falrchll~ Fl00155 

Signetics 100155 
100156 Fairchild Fl00156 

100158 Fairchild Fl00158 

Signetics 100158 
10016 Fairchild Fl0016C 

Fl0016M 
100160 Fairchild Fl00160 

Signetics 100160 
100163 Fairchild Fl00163 

Signetics 100163 
100164 Fairchild F100164 

Signetics 100164 
100165 Fairchild F100165 

100166 Fairchild fl00166 

Signetics 100166 
100170 Fairchild F100170 

Signetics 100170 
100171 Falrchll~ F10Dl7l 

Signetics 100171 
100179 Fairchild Fl00179 

100180 Fairchild Fl00180 

100181 Fairchild F100181 

100182 Fairchild F100182 

100183 Fairchild F100183 

100194 Fairchild Fl 00194 

1002 AMD 
AD 

MK1002 
IIAS-l 002 

National AM1002 

!lallanal DAC1002 

TR\,/ 

\'!es!ern 

100220 Fairchild 

100221 Fairchild 
100222 Fairchild 
100223 Fairchild 
100224 Fairchild 
1002416 

Fairchild 
100255 Siemens 
1003 AD 

AD 
lIT 

National 

Signetics 

TR\'/ 

DAC1002C 

TDC1002 

\'/01002 

F100220 

F100221 
F100222 
F100223 
F100224 

Fl002416 
SH100255 
1I1l11-1003 

HDH1003M 
TCA1003 
UAA1003 
DAC1003 
DAC1003C 
TDA1003A 

TDC1003 

1004 lIT TCA 1004 
National DAC1004 

DAC1004C 
NEC-Electron uPC1004 
SlIIcanlx VO 1 004 

TI SE1004C 

* 658 
470-62 
470-63 

* 658 
470-66 

* 658 
470-67 
470-68 
467-41 
467-42 

* 658 
470-90 
470-91 

* 658 
470-58 
470-59 

* 658 
470-64 
470-65 

* 658 
470-85 

* 658 
470-12 
470-13 

* 658 
470-18 
470-19 

* 658 
470-60 
470-61 

* 658 
470-8 

* 658 
470-11 

* 658 
470-10 

* 658 
470-14 

* 658 
470-9 

* 658 
470-94 

3491-87 
*3175 

2430-20 
2421-86 

II 262-9 
*3320 

2448-39 
*3320 

2448-40 
*3438 
, 2426-40 
*1577 

1101-118 
470-72 

1049-19 
470-80 
470-87 
470-81 
470-79 

*3627 
470-76 

*3169 
2445-16 
2447-22 
2896-6 
2902-77 
2446-12 
2446-13 
2906-80 
2964-136 

* 812 
476-11 

2896-7 
2447-50 
2447-51 
2901-36 

*2837 
2483-69 

*1560 
1088-37 
1088-48 

* 1560 
1055-28 
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PART NUMBER INDEX 
Bin Bin DIU Bau 
HUr.l~ar Scurel Davlel PIUI-L1nl NUClbar Scurca Davlel PIUI-L1nl lIur:lbar Scuree Davlea PI~.-L1n1 Number Scuree Device PICI-L1nl 

1004 TI SEDlOO", *1560 100474 IIl1achl 111.1100474 *3789 100B419 10101 Fairchild F10101 468-51 
TI.lSl004C *1550 Siemens GXBlO0474 3477-35 Siemens SH100B419 470-73 Hitachi HD10101 468-53 

1088-18 100480 Falrc~lId Fl00480 *3630 100B420 Motorola MC10101 468-54 
*1558 470-56 Siemens SH100B420 470-83 11 234-10 

1057-6 *3630 100B480 Signetics 10101 468057 
TRW TOC1004 * 013 3483-64 Siemens SH100B480 470-96 10102 Fairchild F10102 468-23 

510-26 Fujitsu mr.11 00480 * 3680 100B481 Hitachi HD10102 468-25 
510-27 3483-62 Siemens SH100B481 470-89 Motorola MC10102 468-26 

100402 Falrchll~ Fl00402 * 650 1005 llarrls IIV1005 *2741 100X100 Signetics 10102 468-29 
470-46 *3288 

Relicon RA 100X100 2963-135 10103 Fairchild F10103 467-146 
* 658. 2964-62 100Z416 Motorola MC10103 467-148 

Fairchild F100Z416 470-44 
3470-87 National DAC1005 2448-41 3459-63 

Signetics 10103 467-150 
10041 Fairchild F10041 3490-129 DAC1005C 2448-42 101 Ail AD101A *3153 

10104 Fairchild F10104 467-126 
Signetics 10041BB 3475-30 Signetics TDA 1005A 2901-140 2909-17 

HD10104 467-128 
100414 Falrchll~ Fl00414 *3515 TRW TOC1005 * 813 2923-54 

Hitachi HD10104 467-129 

*3524 3491-63 Burr-Brown INA 101AM 2887-48 
Motorola MC10104 467-130 

470-49 3491-64 INA 101BM 2887-49 
Signelics 10104 467-133 

Fl00414C *3615 1006 Ilallonal DAC1006 *3320 INA 101CM 2887-50 
10105 FairChild F10105 468-43 r-----: 

*3624 2446-14 INA 101SM 2887-51 
Hitachi HD10105 468-45 

3472-69 DAC100GC *3320 Motorola MC10105 468-46 
3472-69 2446-15 

OPA101 2911-47 National DM10105 468-49 
2913-139 

100415 AMD AM100415 3475-26 Signetics TDA1006A 2906-94 Signetics 10105 468-50 

3475-37 2964-137 
OPA 101AM 2918-36 10106 Fairchild F10106 468-17 

~ AM100415A 3475-34 SllIccnlx V01006 *2837 
OPA 101BM 2917-16 Hitachi HD10106 468-19 : 

. Fairchild Fl00415 *3615 2483-70 
Fairchild uA101 2929-21 Motorola MC10106 468-20 

*3625 TR\'I TOC1006 * 813 
uA101A 2909-18 Signetics 10106 468-22 

470-52 3491-100 
uA 101AM 2923-56 10107 Fairchild F10107 468-89 I..-i 

Fl00415A *3615 3491-101 
Harris LM101A 2909-19 Hitachi HD10107 468-91 

I *3625 1007 IIllIanal OAC1007 *3320 
2923-58 Motorola MC10107 468-92 

2448-1 
Intersil ICL 101ALN 2923-39 Signetics 10107 468-95 II 

469-12 
*3515 OAC1007C *3320 

Motorola LM101A 2909-20 10108 Signetics 10108 467-125 :::j 
Fl00415C 

*3625 2448-2 
2923-59 10109 Fairchild F10109 468-35 

3475-32 TR\'I TOC1007 *3438 
National AF101 2947-31 Hitachi HD10109 468-37 _I 

100415 3475-43 2426-28 
LM101 2929-22 Motorola MC10109 468-39 

~ Signetics LM101A 2909-21 Signetics 10109 468-42 100415A 3475-36 2426-29 2923-61 1011 National LM1011 2906-52 ~ 100416 Falrchll~ Fl00415 *3626 1008 AD AOSP-l008K *3183 Panasonic AN101 2901-91 Signetics TDA1011 2897-69 470-45 *3186 
FlOO·mC *3626 449-126 

PMI DAC-l01E 2447-27 TDA1011A 2897-70 
DAC-101F 2448-28 \'/astsrn \'101011 *1575 3459-68 AOSP-l008T * 3183 Raytheon LM101A 2909-22 1101-115 

100422 Fairchild E100422 3473-42 *3186 2924-1 10110 AMI S10110 2962-68 
Fairchild Fl00422 *3615 449-127 RCA CA101A 2909-23 Fairchild F10110 467-137 

'--------' 

470-50 lIallenal OAC1000 *3320 2924-2 Hitachi HD10110 467-141 
Fl00422C *3615 2448-43 Siemens FZH101A 472-99 Motorola MC10110 467-142 

3473-40 OAC100BC *3320 FZJ101 472-57 Signetics 10110 467-145 
Fujitsu r.lBI.ll00422 *3581 2448-44 FZK10l 473-39 10111 AMI S10111 2962-69 

3473-44 Signetics TDAlO08 2900-13 Signetics MB101 2899-98 Fairchild F10111 468-1 
3473-89 TRW TOC1008 * 812 ST101 2947-109 Hitachi HD10111 468-5 

III1:chl 11/.1100422 *3789 476-9 SiliconG SG101 2929-23 Motorola MC10111 468-6 
3473-49 476-10 SG101A 2909-24 11 257-11 

National DM100422 3473-54 TOC1008J * 812 2924-4 Signetics 10111 468-9 
Signetics 100422 3473-58 475-158 SiliconSys SSI101A 2481-66 10112 Signetics 10112 468-16 

100422A 3473-56 TOC1008Jl.1 * 812 TeledyneC CSH101A 2967-140 10113 FairChild F10113 468-84 
100422B 3473-46 475-159 TI LM101A 2909-25 Motoroi:l MC10113 ~68-e5 

100470 AMD AM 100470 3481-35 100:3 ITT TEA1009 2902-62 2924-6 Signelics 10113 468-88 
AM100470A 3481-23 UAA 1009 2898-47 TC101 2964-53 10114 ~airchild Fl0114 469-92 
AM100470SA 3481-17 NEC-Electron uPC1009 2903-77 1010 AD AOSP-l0l0K *3182 Motorola MC10114 469-96 

Fairchild Fl00470 *3615 Signetics SAB1009B 2887-121 *3186 Signetics 10114 469-104 
*3628 TRW TOC1009 * 812 449-130 10115 Fairchild Fl0115 469-108 

470-54 476-12 ADSP-l0l0T * 3182 Motorola MC10115 469-110 
*3615 476-13 *3186 11 234-12 
*3023 T;;C1GO~J * 812 449-131 Signetics 10115 469-112 

3481-39 475-130 MaptSci 1010 1761-24 10116 Fairchild F10116 469-93 
Fujitsu r,lIlr.l100470 *3681 TOC1009JU * 812 Cybersys 1010 1759-7 Motorola MC10116 469-97 

470-55 475-131 lIarrls IIV1010 *2741 11 234-10 
*3681 100B122 *3288 11 234-12 

3481-21 Siemens SH100B122 470-95 2964-63 National DM10116 469-103 
IlIIachl 111.1100470 *3789 100B250 IntiMicro IM1010 4005-3 Signetics 10116 469-105 

3481-25 Siemens SH100B250 470-78 Sanken SI1010 2897-43 10117 Fairchild F10117 468-70 
Signetics 100470 3481-37 100B252 Signetics TDA1010 ' 2907-2 Hitachi HD10117 468-72 

100470A 3481-29 Siemens SH100B252 470-88 TDA 1010A 2897-68 Motorola' MC10117 468-73 
100473 Siemens GXB100473 3472-18 100B384 TRW TOC10l0 * 812 Signetics 10117 468-76 
100474 AMD AM 100474 3477-33 Siemens SH100B384 470-57 

476-14 10118 Fairchild Fl0118 468-58 
AM100474A 3477-27 100B392 476-15 Hitachi HD10118 468-60 

Fairchild Fl00474 *3615 
Siemens SH100B392 470-74 

TDC10l0J * 812 Motorola MC10118 468-61 
100B393 

*3629 Siemens SH100B393 470-84 475-136 Signetics 10118 468-63 
470-53 100B395 TOC10l0JrA * 812 10119 Fairchild F10119 468-64 

*3615 Siemens SH100B395 470-82 475-137 Hitachi HD10119 468-66 
*3629 100B396 \'lBltelc \'ITL 1010 *1041 Motorola MC10119 468-67 

3477-37 Siemens SH100B396. 470-48 449-121 Signetics 10119 468-69 
Fujitsu I.!SI,1100474 *3681 100B402 511-96 1012 Cybersys 1G12 1759-8 

470-51 Siemens SH100B402 470-75 \'/astcrn W010l0 *1573 Signetics TDA 1012 2896-122 
r.:Wl00474-15 * 3631 100B404 1101-113 W~stsrn \'/01012 *1576 

3477-29 Siemens SH100B404 470-77 10100 Fairchild F10100 468-30 1101-119 
m:mOm·20 * 3681 100B417 Motorola MC10100 468-32 10121 Fairchild Fl0121 468-77 

3477-31 Siemens SH100B417 470-86 Signetics 10100 468-34 Hitachi HD10121 468-79 

II Indicates page number in Application Note Directory, 
* fndicates additional data is provided on the page noted, 
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10121 Motorola MC10121 468-80 10144 l.lotorol3 1.1 C 1.11 0144 *3839 1016 Weitek WTL 1016 449-120 10191 Motorola MC10191 469-80 
Signetics 10121 468-83 468-168 511-99 10192 Fairchild Fl0192 467-92 

10123 Fairchild Fl0123 467-88 *3839 10160 Fairchild Fl0160 469-120 Motorola MC10192 467-94 
Motorola MC10123 467-90 NEG-Electron uPB10144 469-2 Motorola MC10160 469-122 Signetics 10192 467-95 

11 257-11 Raytheon Rll0144 469-3 Signetics 10160 469-125 10193 Motorola MC10193 469-85 
Signetics 10123 467-91 TI SN10144 469-4 10161 Fairchild Fl0161 467-69 2467-14 

10124 Fairchild F10124 469-75 10145 Fairchild Fl0145A 3470-89 Hitachi HD10161 467-71 10194 Motorola MC10194 469-90 
Motorola MC10124 469-77 F10145AC 468-152 Motorola MC10161 467-73 11 260-3 

11 234-12 Hitachi HD10145 468-154 Signetics 10161 467-76 10195 Motorola MC10195 467-37 
Signetics 10124 469-79 3470-91 10162 Fairchild Fl0162 467-61 10197 Motorola MC10197 467-134 

10125 Fairchild Fl0125 469-70 r.lclorcla I.lcr.ll 0145 *3839 Hitachi HD10162 467-63 10198 Motorola MC10198 469-56 
Motorola MC10125 469-72 468-155 Motorola MC10162 467-65 102 Burr-Brown OPA 102 2913-140 

11 234-12 *3839 Signetics 10162 467-68 OPA102AM 2918-37 
Signetics 10125 469-74 3470-92 10163 Motorola MC10163 469-84 OPA102BM 2917-17 

10128 Motorola MC10128 467-87 Signetics 10145 468-156 2467-13 Cherry CS102 511-121 
11 234-12 3470-93 10164 Fairchild Fl0164 469-49 2898-88 

10129 AMI S10129 2900-9 10146 1.I010rol3 I.1Cr.n0146 *3839 Motorola MC10164 469-51 Comlinear CLC102 2888-70 

r:-~ 
Motorola MC10129 469-106 469-18 Signetics 10164 469-54 Ferranti ZNP102 2964-84 

11 234-12 *3839 TI SN10164 469-55 Intersil LM102 2908-29 

;:1; Signetics 10129 469-107 3475-53 10165 Fairchild Fl0165 469-113 MilerTron PDC-l02 1765-16 
1013 Signetics TDA1013 2896-123 r.1CI.ll0146A *3839 Motorola MC10165 469-115 Motorola MMBTS102 2968-23 
10130 AMI S10130 2900-10 3475-33 Signetics 10165 469-117 National AF102 2947-32 

I,~i::. 
FairChild Fl0130 468-96 10147 Hitachi HD10147 468-163 10166 Motorola MG10166 467-30 LM102 2908-31 
Hitachi HD10130 468-98 1.1010ro13 1.1CI.11 0147 *3839 10168 Fairchild Fl0168 468-116 SiliconG SG102 2908-30 
Motorola MC10130 468-100 468-164 Motorola MC10168 468-118 SiliconSys SSI102 2481-64 

I .. c,;, 
Signetics 10130 468-103 *3839 1017 CentData Bl017 1767-27 TI TC102 2964-46 

10131 AMI S10131 2900-11 3472-45 National LM1017 2463-75 1020 AdaplSci 1020 1761-11 

I 
. FairChild Fl0131 467-96 3472-45 2903-74 ITT SAA1020 2905-81 ~/' .~i:~'·. . ,;, '~!" .... Hitachi HD10131 467-100 Siemens GXB10147A 3472-46 10170 Motorola MC10170 469-119 lIaUml DI\Cl020 *3320 

Motorola MC10131 467-102 3472-46 10171 Fairchild Fl0171 467-82 2447-12 !:~~tJ :. 
Signetics 10131 467-107 TI SN10147 468-166 Motorola MC10171 467-84 DAC1020C *3320 ~i:~;:'" 10132 Fairchild Fl0132 468-110 3472-47 Signetics 10171 467-86 2447-13 
Hitachi HD10132 468-112 3472-47 10172 Fairchild Fl0172 467-77 NEG-Electron uPG 1020 2897-24 

:j~ .. Motorola MC10132 468-113 10148 Hitachi HD10148 468-158 Motorola MC10172 467-79 Sanken SI1020 2896-145 
):,'1)\' .•... , Signetics 10132 468-115 Motorola MC10148 468-159 Signetics 10172 467-81 Signetics TDA1020 2897-71 ' ,~'i: .. '. I~, • 

10133 Fairchild Fl0133 468-120 UolarolJ 1.1Cf.ll 0148 *3839 10173 Fairchild Fl0173 468-130 

~\:::~;ti~i.~·': HD10133 468-124 3472-10 Motorola MC10173 468-132 
TI TI.1S10Z0llLL * 1559 Hitachi 

1088-45 
Motorola MC10133 468-125 NEC-Electron uPB10148 3472-11 Signetics 10173 468-134 10209 Hitachi HD10209 468-38 Signetics 10133 468-129 TI SN10148 468-161 10174 Fairchild Fl0174 469-32 1021 r:aUcnal ADC1021B *3319 10134 Fairchild Fl0134 468-104 3472-13 Motorola MC10174 469-34 2431-9 

l..--.-
Hitachi HD10134 468-106 10149 Motorola MCM10149 468-148 Signetics 10174 469-37 ADC1021C *3319 Motorola MC10134 468-107 3459-69 TI SN10174 469-38 

2431-24 Signetics 10134 468-109 Siemens GXB10149 468-149 10175 Fairchild Fl0175 468-135 DAC1021 *3320 10135 Fairchild Fl0135 467-120 Signetics 10149 468-150 Hitachi HD10175 468-137 
2448-22 Motorola MC10135 467-122 3459-67 Motorola MC10175 468-138 

DAC1021C *3320 11 235-5 1015 AD IIDD-l015 *3169 Signetics 10175 468-141 
2448-23 Signctics 10135 467-124 2450-1 10176 Fairchild Fl0176 467-113 

NEG-Electron uPG1021 2900-80 10136 Fairchild Fl0136 467-45 HDD-l015C *3169. Motorola MC10176 467-115 
Signetics TEA1021 2948-41 Hitachi HD10136 467-47 2450-2 Signetics 10176 467-118 

Motorola MC10136 467-48 IIDD-l015!,' *3169 10177 Fairchild Fl0177 469-66 TR¥J TDC1021 *3438 
Signetics 10136 467-51 2450-3 Motorola MC10177 469-67 2426-2 

10137 Fairchild Fl0137 467-54 HDS-l015E *3169 10178 Motorola MG10178 467-43 2426-3 

Motorola MC10137 467-56 2447-14 10179 Fairchild Fl0179 467-1 10210 Fairchild Fl0210 467-138 

Signetics 10137 467-58 HDS-l015EI,' *3169 Hitachi HD10179 467-3 Motorola MC10210 467-143 

10138 Motorola MC10138 467-52 2447-15 Motorola MC10179 467-4 Signetics 10210 468-10 

10139 Motorola MCM10139 468-144 GI AY3-1015D 2487-63 11 234-14 10211 Fairchild Fl0211 468-2 

3459-9 10150 RCA 1.1Al0150 *4518 Signetics 10179 467-7 Motorola MC10211 468-7 
Signetics 10139 468-145 4141-88 1018 Signetics SAB1018 511-25 Signetics 10211 468-11 

3459-8 10152 1,1010ro13 1,1 C r.ll 0152 *3839 SAB1018A 511-26 10212 Fairchild F10212 468-12 
TI SN10139 3459-7 468-169 TI TI.1S101B *1559 Motorola MC10212 468-14 

1014 Fairchild LM1014 2906-67 *3839 2898-78 10216 Motorola MC10216 469-98 
LM1014A 2906-68 3472-73 *1559 11 234-12 

Nallonal LM1014 2906-70 10153 Fairchild Fl0153 468-121 1088-31 1022 113Uml DAC1022 *3320 
2964-130 Motorola MG10153 468-126 1102-23 2449-15 

TRW TDC1014 *3438 10155 Signetics 10155 468-142 10180 Fairchild Fl0180 467-9 DAC1022C *3320 
2426-10 3470-76 Hitachi HD10180 467-11 2449-16 
2426-11 10158 Fairchild F10158 469-44 Motorola MC10180 467-12 Signetics TDA1022 2900-3 

Ylestern WD1014 *1566 Motorola MC10158 469-46 11 234-14 2962-63 
1100-107 Signetics 10158 469-48 Signetics 10180 467-15 TI TMS1022 2898-135 

10140 TI SN10140 468-162 10159 Fairchild Fl0159 469-39 10181 Fairchild Fl0181 467-22 TRW TDC1022 * 813 
3472-12 Motorola MG10159 469-41 Hitachi HD10181 467-24 * 817 

10141 Fairchild Fl0141 469-58 Signetics 10159 469-43 Motorola MC10181 467-25 474-16 
3489-53 1016 AD ADSP-l016K *3184 11' 234-14 474~17 

Motorola MC10141 469-60 *3185 Signetics 10181 467-28 1023 NEG-Electron uPG1023 ' 2897-150 
3489-50 449-128 10182 Motorola MC10182 467-16 Signetics TDA1023 2968-134 

Signetics 10141 469-63 ADSP-l016T *3184 lil1B3 Motorola MC10183 467-20 TRW TDC1023 * 813 
3489-52 *3185 10186 Fairchild Fl0186 467-109 * 819 

10142 NEC-Electron uPB10142 3472-9 449-129 Motorola MC10186 467-111 510-28 
TI SN10142 468-157 GI AY5-1016 2424-94 10188 Motorola MC10188 467-35 510-29 

3472-8 TRW TDC1016-10 *3438 Signetics 10188 467-36 10230 Hitachi HD10230 468-99 
10143 l.lolerol3 UCI.110143 *3839 2445-18 10189 Motorola MC10189 467-39 10231 Fairchild Fl0231 467-97 

468-151 TDC1015-8 *3438 Signetics 10189 467-40 Hitachi HD10231 467-101 
II 234-6 2441-18 1019 National LM1019 2904-50 Motorola MC10231 467-103 
*3839 TDC1016-9 *3438 TRVJ TDC1019J *3438 Signetics 10231 467-108 

3470-77 2444-47 2430-8 1024 IPI Mll024 2964-21 
11 234-6 \'Jellek WTL1016 *1036 10190 Motorola MC10190 469-68 NEG-Electron uPG 1024 2897-151 

Arranged alphanumencally from left to right. 
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1024 Panasonic MEL 1024K 2964-22 1034 Ferranti ZN1034E 2951-59 10422 Fairchild Fl0422C *3615 10474 Fairchild F10474C 469-15 
MEL 1024KV 2964-23 11 282-7 *3620 *3~15 

Reticon CCPD1024 2963-148 Signetics SA1034 510-80 3473-41 *3622 
DAS1024A 2967-155 103461 Hitachi HD103461 2485-60 Fujitsu l.lnr.110422E *3681 3477-38 
RL 1024 2964-30 1035 IIalianal U.11035 *3326 469-7 Fujllsu 1.101.110474 *3681 
RL 1024S 2964-31 2896-34 *3681 3477-32 
RL 1024SF 2964-32 10350 RCA 1.IA10350 *4518 3473-51 IIl1achl ' Ifr.110474 *3709 
RL 1024SFX 2963-139 4141-90 1.181.110422H * 3681 I.laterola r.iCI.1l 0474 *3839 
SAD1024A 2900-1 1037 lIalional U.11037 *3326 469-8 1048 Siemens TDA1048 2900-56 

2967-156 2906-148 *3681 10480 Fairchild F10480 469-31 
11 272-12 Siemens TDA1037 2897-66 3473-45 3483-65 
If 272-2 10371 Rockwell 10371 2487-60 1.IDI.110422N * 3681 Fujllsu 1.181.110430 *3680 
11 284-4 1088-128 469-9 3483-63 
If 284-8 1038 l/allonal U.11038 *3326 *3681 1049 Siemens GXB1049 3459-62 

Signetics TDA1024 2968-135 2906-149 3473-53 105 Burr-Brown OPA 105UM 2917-12 
TI TMS1024 1088-33 1039 Signetics SAF1039 2902-49 Hitachi 111.110422 *3789 OPA 105WM/MIL 
TRW MPY1024 475-126 104 AnalogSys MK104 2962-126 3473-50 2917-8 

475-127 Burr-Brown OPA 104AM 2911-19 /.Ioterola 1.1C1.110422 *3839 Fairchild uA105M 2959-124 ,-....--

Weltck WTL1024 *1040 2920-10 3473-26 Motorola MMBTS105 2968-25 
511-102 OPA 104BM 2911-13 lIalional 01.110422 *3854 National AF105 2949-88 

1025 AO H08-1025 *3169 2917-43 469-11 LM105 2959-126 
2445-10 OPA104CM 2911-5 *3854 Siemens FZH105A 472-100 

1108-10251.1 *3169 2917-30 3473-55 FZJ105 472-58 

@ 2445-11 L81Ccmp R00104 * 696 Signetics 10422 3473-59 FZK105 473-40 
. NEC-Electron uPC1025 2896-93 453-72 10422A 3473-57 TCA105 2968-41 
Plessey SL 1025 2962-88 510-105 10422B 3473-47 Signetics MB105 2899-99 /:;!, 
TI TMS1025 1088-34 Motorola LM104 2960-52 1043 Plessey TAB1043 2943-2 SiliconG SG105 2960-2 ,-
TRW TOC1025 *3438 National AF104 2949-87 Signetics TEA1043 2948-42 SiliconSys SSI105 2481-70 § 2428-16 Iialional CII.I-l04 *1950 10430 AMI S10430 2900-22 1050 National DT1050 2902-91 

10250 RCA IJA10250 *4518 National LM104 2960-54 11 272-15 Sanken SI1050 2896-147 
4141-89 SiliconSys SSI104 2481-65 10432 Rockwell 10432 1088-114 \'/csttrn \'101050 *1571 

1026 NEC-Electron uPC1026 2901-114 TI TC104 2964-60 1044 Signetics TEA 1044 2948-43 1101-86 ~ 
1027 Signetics SAA1027 2906-97 1040 Ferranti ZN1040AE 482-22 1045 ITT TEA1045 2947-4 10500 DDC DRC10500 2967-9 t: 

,2964-142 If 231-12 10453 Rockwell 10453 1088-111 Motorola MC10500 468-33 
~' TR\,/ TDC1027 *3438 10410 Fairchild Fl0410C *3615 1046 Siemens TDA1046 2900-68 RCA 1.1Al0500 *4518 

2426-19 10414 Fairchild Fl0414C *3615 Signetics SAB1046 511-27 4141-91 r. 
1028 NEC-Electron uPC 1028 2901-37 3472-70 TEA1046 2949-121 10501 Fairchild F10501 468-52 ~, 

Signetics TDA1028 2421-68 3472-70 1047 Siemens TDA1047 2901-59 Motorola MC10501 468-55 
2888-67 Fl04141.1 *3615 Signetics SAB1047 511-9 10502 Fairchild F10502 468-24 

TR\,/ TOC1028 * 813 3472-72 10470 AMD AM10470AC 3481-24 Motorola MC10502 468-27 
* 018 3472-72 AM10470AM 3481-31 10503 Fairchild F10503 467-147 

'----
511-50 Hitachi 10414 3472-71 AM10470C 3481-36 Motorola MC10503 467-149 
511-51 3472-71 AM10470M 3481-44 10504 Fairchild F10504 467-127 

10287 Motorola MC10287 467-18 10414-1 3472-68 AM10470SAC 3481-18 Motorola MC10504 467-131 
1029 Signetics TDA1029 2421-70 3472-68 AM10470SAM 3481-20 10505 Fairchild F10505 468-44 

2889-68 IIlIzchl HI.110414 *3789 Fairchild Fl0470 *3615 Motorola MC10505 468-47 
2906-150 National DM10414 469-1 *3621 10506 Fairchild F10506 468-18 

TR\'I TDC1029 *3438 10415 AMD AM10415 3475-27 469-24 Motorola MC10506 468-21 
2426-15 3475-60 Fl0470C *3615 10507 Fairchild F10507 468-90 

103 Burr-Brown OPA 103AM 2911-36 AM10415A 3475-38 *3621 Motorola MC10507 468-93 
2917-49 3475-48 3481-40 10509 Fairchild F10509 468-36 

OPA103BM 2911-34 AM10415M 3475-67 Fujitsu r.tBU10470 *3681 Motorola MC10509 468-40 
2917-48 AM10415SA 3475-35 3481-41 1051 National DT1051 2902-74 

OPA103CM 2911-112 3475-39 J.lBJ.ll0470A-15* 3681 10510 Fairchild F10510 467-139 
2917-11 Fairchild Fl0415 *3615 469-23 105100 Fairchild F105100 468-31 

OPA103DM 2917-9 *3618 *3681 10511 Fairchild F10511 468-3 
Comlinear CLC103AI 2935-12 469-13 3481-19 10513 Fairchild F10513 468-85 

CLC103AM 2935-11 Fl0415A *3615 I!.BUl0470A-20* 3681 Motorola MC10513 468-87 
Ferranti ZNP103 2964-85 *3618 469-25 10514 Fairchild F10514 469-94 
Motorola MMBTS103 2968-24 469-14 *3Gal Motorola MC10514 469-99 
National AF103 2947-33 Fl0415AC *3615 3481-22 10515 Fairchild F10515 469-109 

LM103 2966-17 *3618 Hitachi IIr.n0470 *3789 Motorola MC10515 469-111 
Panasonic AN103 2945-65 3475-40 3481-26 10516 Fairchild F10516 469-95 
SiliconSys SSI103 2481-62 Fl0415C *3615 11/.110470-1 *3789 Motorola MC10516 469-100 
TI TC103 2964-56 *3618 3481-15 10517 Fairchild F10517 468-71 

1030 Sanken SI1030 2896-146 3475-28 1.lolorola UCU10470 *3839 Motorola MC10517 468-74 
TRW TOC1030 * 813 Fujitsu 1.181.11 0415,\ * 3681 II3t1o~al 01.110470 *3855 10518 Fairchild F10518 468-59 

* 816 3475-61 469-28 Motorola MC10518 468-62 
3456-57 I.lBf.I10415AH * 3681 *3855 10519 Fairchild F10519 468-65 

1031 NEC-Electron uPC1031 2905-95 3475-41 3481-27 Motorola MC10519 468-68 
10315 Motorola r.1Cl0315L *2760 1.10torola I.!Cr.ll0415A *3839 01.110470,\ *3855 1052 National DT1052 2902-90 

2426-17 ' 469-19 469-29 10521 Fairchild F10521 468-78 
10317 Uotorcla f.lCl0317L *2760 National DM10415 469-21 *3855 Motorola MC10521 468-81 

2426-18 3475-45 3481-16 10523 Fairchild F10523 467-89 
10318 1.lotorola f.lCl0318 *2759 DM10415A 3475-63 Ol.l10470L *3855 10524 Fairchild F10524 469-76 

2441-19 Siemens GXB10415 3475-50 469-30 Motorola MC10524 469-78 
UC10318-9 *2759 Signetics 10415 469-22 *3855 10525 Fairchild F10525 469-71 

2440-18 10415A 3475-44 3481-28 Motorola MC10525 469-73 
UC10318C-6 * 2759 10415B 3475-31 Signetics 10470 3481-38 10530 Fairchild F10530 468-97 

2444-2 10416 Fairchild F10416 468-146 10470A 3481-30 Motorola MC10530 468-101 
1.IC1031 BC-7 *2759 F10416C 3459-61 10474 AMD AM10474AC 3477-28 10531 Fairchild F10531 467-98 

2443-35 1042 Plessey TAB1042 2943-1 AM10474AM 3477-30 Motorola MC10531 467-104 
1032 NEC-Electron uPC 1032 2897-152 Signetics TEA1042 2949-120 AM10474C 3477-34 10532 Fairchild F10532 468-111 

Signetics SAF1032 2902-48 10422 Fairchild Fl0422 *3615 AM10474M 3477-36 Motorola MC10532 468-114 
Weitek WTL1032 511-53 *3620 Fairchild Fl0474C *3615 10533 Fairchild F10533 468-122 

1033 Weitek WTL 1033 511-52 3473-43 *3622 Motorola MC10533 468-127 

11 Indicates page number in Application Note Directory, 
* Indicates additional data is provided on the page noted, 
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Ie MASTER 
Bin 
Number Source 

10534· Fairchild 
Motorola 

10535 Fairchild 
Motorola 

10536 Fairchild 
Motorola 

10537 Fairchild 
Motorola 

10538 Motorola 
1054 SGS 

Davlea 

Fl0534 
MC10534 
Fl0535 
MC10535 
Fl0536 
MC10536 
Fl0537 
MC10537 
MC10538 
TDA1054M 

10541 Fairchild F 10541 

10544 
10545 

10546 

10547 
10548 
1055 
10553 

10558 

10559 

1056 

10560 

10561 

10562 

10563 

_ 10564 

10565 

10566 

10568 

1057 

10570 
10571 

10572 

10573 
10574 

10575 

10576 

10578 
10579 

1058 
10580 

10581 

10582 
10586 

1059 
10590 
10591 
10592 
10593 

Motorola MC 10541 

Motorola 
Fairchild 

Motorola 
Motorola 

Motorola 
Motorola 
Signetics 
Fairchild 
Motorola 
Fairchild 
Motorola 
Fairchild 
Motorola 
lIalional 

Signetics 
Fairchild 
Motorola 
Fairchild 
Motorola 
Fairchild 
Motorola 
Motorola 

Fairchild 
Motorola 
Fairchild 
Motorola 
Fairchild 
Motorola 
Fairchild 
Motorola 
lIalienal 

MCM10544 
Fl0545A 
Fl0545AM 
MCM10545 
MCM10546 

MCM10547 
MCM10548 
TEA1055 
Fl0553 
MC10553 
Fl0558 
MC10558 
Fl0559 
MC10559 
DTl056 

SAA1056 
Fl0560 
MC10560 
Fl0561 
MC10561 
Fl0562 
MC10562 
MC10563 

Fl0564 
MC10564 
Fl0565 
MC10565 
Fl0566 
MC10566 
Fl0568 
MC10568 
DT1057 

Signetics SAA 1057 

Fairchild 
Fairchild 
Motorola 
Fairchild 
Motorola 
Fairchild 
Fairchild 
Motorola 
Fairchild 
Motorola 
Fairchild 
Motorola 
Motorola 
Fairchild 
Motorola 
Signetics 
Fairchild 
Motorola 
Fairchild 
Motorola 
Motorola 
Fairchild 
Motorola 
Signetics 
Motorola 
Motorola 
Fairchild 
Motorola 

Fl0570 
Fl0571 
MC10571 
Fl0572 
MC10572 
Flo573 
Fl0574 
MCl0574 
Fl0575 
MC10575 
Fl0576 
MC10576 
MC10578 
Fl0579 
MCl0579 
SAA1058 
Fl0580 
MC10580 
Fl0581 
MC10581 
MC10582 
Fl0586 
MC10586 
TDA1059B 
MCl0590 
MCl0591 
Fl0592 
MC10593 

10594 Molorola MC10594 
10595 Motorola MC10595 
10597 Molorola MC10597 
106 AnalogSys MA 106 

Burr·Brown OPA 106/MIL 

44 

BlSa 
Plgl·L1nt Number SourcD Devlca 

468·105 106 
468·108 
467·121 
467-123 
467·46 . 
467·49 
467·55 
467·57 
467·53 

2902·130 
II 273·1 

469·59 
469·61 

3489·51 
468·170 

3470-90 
468-153 

3470·94 
469·20 

3475-68 
468-165 
468-160 

2949·122 
468·123 
468·128 
469·45 
469·47 
469·40 
469·42 

*3340 
2902-92 
2945·134 

469-121 
469·123 
467·70 
467-74 
467·62 
467·66 
469·86 

2467·15 
469·50 
469·52 
469·114 
469·116 
467·29 
467-31 
468-117 
468·119 

*3340 
2902·93 
2900·153 
2945·135 
469·118 
467-83 
467-85 
467-78 
467·80 
468-131 
469-33 
469-35 
468·136 
468·139 
467-114 
467-116 
467-44 
467·2 
467·5 

2888-118 
467-10 
467-13 
467-23 
467·26 
467-17 
467·110 
467-112 

2906-81 
469·69 
469·81 
467-93 
469-87 

2467-16 
469·91 
467-38 
467·135 

2897-137 
2911·48 

1060 

1061 
10610 

10611 

10612 

10616 
1062 

1063 
10631 

1066 

10687 
10696 
107 

1070 

10706 
1072 

10736 
10738 
1074 

1075 
1077 

10788 
10789 
108 

Nallonal . W106 

SGS Mlo6 
SiliconSys SSIl06 
Telefunken U 106 

TI 
Ferranti 
Signetics 

Signetics 
Fairchild 
Motorola 
Fairchild 
Motorola 
Fairchild 
Motorola 
Motorola 
Signetics 
Telefunken 

Signetics 
Fairchild 
Motorola 
Ferranti 

Motorola 
Rockwell 
AnalogSys 
IIlrrls 
Harris 
Intersil 
Motorola 
National 
Raytheon 
SiliconG 
TI 
Telmos 
TI 

Rockwell 
Signetics 
Telefunken 
Rockwell 
Rockwell 
Signetics 

In 
Signetics 

Rockwell 
Rockwell 
AMD 

AD 

LMl06 
ZNlo6o 
SAAlo6o 
TDAlo6o 
SAA 1061 
Fl0610 
MClo61o 
Fl0611 
MCl0611 
Fl0612 
MClo612 
MCl0616 
SAAlo62 
TDAlo62 

TDAlo62S 

SAAlo63 
Fl0631 
MClo631 
ZNlo66E 

ZNlo66J 

MCl0687 
10696 
MW107 
IIA107 
LM107 
LMlo7 
LMlo7 
LMl07 
LMlo7 
SGlo7 
LMlo7 
TMl070 
mS1070 

TI.1S1070C 

10706 
TDA1072 
TDAlo72 
10736 
10738 
TDAlo74 

SAAlo75 
SABl077 

TDAl077 
10788 
10789 
LMl08 

LM108A 
AD108 

AD108A 

AnalogSys MYl08 
Fairchild uA 108 

uAlo8AM 
uAl08M 

Harris LUl08 

Lr.n08A 

Intersil ICL 108LN 
LM108 

LM108A 

BUI BISI 
Plga·L1ne Humber Sourca Dlvlca Plg.·Llna Ilumhar liourca Dnl:. 

*3317 
2891·22 
2906·43 
2480-154 
2968·138 

II 263·1 
2891-30 
2960·105 
2463·55 
2961·26 
2463·56 
467·140 
467-144 
468·4 
468·8 
468·13 
468·15 
469·101 

2463·37 
2901-159 

II 271·10· 
2901-160 

II 271-10 
2464·98 
467·99 
467·105 

2960·106 
II 281·10 

2960·107 
II 281·10 

467·19 
1088-106 
2951·11 

*3287 
2923·40 
2923·41 
2923-42 
2923·44 
2923·46 
2923·47 
2923·49 
2426·20 

*1557 
1088·25 

*1557 
1057·7 

*1557 
1088·19 

*1557 
lQ57·8 
1088·102 
2900-70 
2900-74 
1088·129 
1088-101 
2895-37 
2965·82 
2904-55 
511·21 

2946·95 
2948·40 
1088·108 
1088-112 
2911-141 
2922-50 
2918·42 

*3153 
2911·142 
2922-52 

*3153 
2918-44 
2887-3 
2911·151 
2918-46 
2922-54 

*3286 
*3288 

2911·143 
2922-56 

*3286 
*3288 

2918·48 
2922·47 
2911-144 
2922-57 
2918-49 

108 

1080 

10800 

10801 

10802 
10803 

10804 
10805 
10806 
10807 
10808 
10809 
10814 
10815 
10817 
1082 

1083 

1085 

1087 
109 

1090 
10900 

10901 

10902 

10904 

10905 

10929 

Motorola 

!lalicnal 
National 

PMI 

SGS 
SiliconG 

SiliconSys 
AD 

Cybersys 
lIalional 

Motorola 

Motorola 

Motorola 
Motorola 

Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Rockwell 
Rockwell 
Rockwell 
Rockwell 
Cybersys 
Signetics 
Sprague 
Telefunken 

Cybersys 
Plessey 

LM108 2911·145 
2922·58 

LM108A 2918·50 
CI!.1·103 *1950 
LMl08 2911·146 

LM108A 
PMl08 

PM108A 
Ml08 

. SG108 

2922·60 
2918-52 
2911·147 
2923·1 
2919·1 
2900-34 
2911-148 
2923·3 

SG108A 2919·3 
SSI108 2481·71 
ADSp·l080K * 31 05 

449·124 
ADSP-1080T *3185 

449-125 
1080 1755·21 
ADC10S0 *3319 

MClo80o 

MC10801 

MClo802 
MC10803 

MC10804 
MClo805 
MC10806 
MClo807 
MClo808 
10809 
10814 
10815 
10817 
1082 
SAAl082 
TDAl083 
TDA1083 

*3344 
2430-44 
467·21 

II 248·2 
1085·61 

II 248-2 
1049-12 

II 248·2 
1085·67 

II 244-10 
1085-69 
1085·66 

II 244·10 
1085·62 
1085·63 
1085-70 
1085·64 
1085·68 
1088·115 
1088-104 
1088-110 
1088·103 
1761·12 
2901-161 
2900·132 
2900-139 

II 272·1 
1085 1763-30 
TDA 1085A 2906-73 

II 279-10 
Telefunken TEA 1087 
AnalogSys MM 109 

2962·4 
2964-153 
2952·51 Fairchild uA 109M 

l.lolorcl3 Lf.110911 *3294 
2952-19 

Ilatlanal 

SGS 
SiliconG 

Sprague 
1,1010rcll 

Motorola 
l.lolorDI3 

Molorola 
1,1olcrDla 

Motorola 
l.1clcrola 

Motorola 
1.1010rola 

Motorola 
l.lol11rola 

Rockwell 

LI.n 09K * 3294 
2952·54 

Ll.n 0911 * 3299 
2952-22 

II 281-13 
LI.ll09K *3299 

Ml09 
SG109K 
SG109T 
TDA1090 
1.110900 

2952·57 
II 281·13 

2900-4 
2952·63 
2952·27 
2900-133 

*4479 
4141-38 

MC10900 467-33 
1.1C10900Z *4479 

4141·39 
MClo901 467·32 
I.lCl090lZ *4479 

4141·40 
MC 10902 467 -34 
1.~C10902Z *4479 

4141·41 
MC10904 469-89 
I.1C10904Z *4479 

4141-42 
MC10905 469·88 
1,:Cl0905Z *4479 

10929 
4141·43 
1088-117 

1093 Telefunken lOA 1093 

10930 Rockwell 10930 
10932 Rockwell 10932 
10936 Rockwell 10936 
10937 ROCkwell 10937 

10938 Rockwell 10938 
10939 Rockwell 10939 
1094 Telefunken TDA 1094 
1096 Signetics lOA 1096 

Telefunken 
1098 TI 
1099 TI 

10HO 16 1.1010rola 
10H 100 l.lalorcla 
loH 101 1.1~lorola 

10H 102 l.lolorol3 

10H 103 1,!0IeroI3 
lOH 104 r.lulorola 

10Hl05 l.lol:rol3 

10Hl06 1,lolerel3 
10H 107 1.1010ro13 

10H 109 l.lolorol3 

lOB 113 l.lolercl3 
10H 115 I.lolcroll 
10H 116 l.lclerol3 

lOH 117 I.lolorola 

10HllB l.lolorol3 
10H 119 I,lolerola 
10H 121 1.lclcrol3 

10H 123 I.lolorola 
loH 124 1.101crol3 
10H 125 1.lolorol3 
10H 130 l.lolcrol3 

10H131 1,1~lcrola 

10H 135 l.lolcrol3 
10H 136 l.lolorel3 

10H 141 1,1olcrcl3 

lOH 145 l.lolcrolJ 
10H 155 l.lolcrolJ 
loH 158 I,lclcrell 
1011 159 I,~clcrcla 
10H 160 1,101:rcI3 

10H161 Motorola 
I.lclorcla 

10H 162 Motorola 
I.lolorola 

10H 164 l.lolorol3 

loH 166 Uolcro!a 
10H 173 1,101cre13 

Motorola 
10H 174 I.lolcrcla 

Motorola 
10H 175 r.~clcrclJ 

lOB 176 r.lclarcll 

10H 179 1.101crc13 

10H 180 1,101:roI3 

10H181 r.lclorcla 

lOH186 1.1010rola 
10H 18B Uolorcl3 
10H189 1.1010rola 

Ul096B 
TMS1098 
TMS1099 
TMS1099C 
1.1Cl0H016 
l.iC10Hl00 
1.1Cl011101 

I.1C1011102 

r.IC1 011 1 03 
1.;C10H104 

1.1C10H105 

l,lC1011106 
1.:C1 0111 07 

1.1Cl 0111 09 

1.1C1011113 
I.lC1011115 
1,;C1011116 

1.1Cl01l117 

1.1C10H118 
1.:C10!1119 
1.:Cl0H121 

l.iC1011123 
1.:C1011124 
r.1Cl011125 
I.lCl011130 

I.1C10i1131 

UC1011135 
1.1C1011136 

r.iC10H145 
I.1C1011155 
r.iCl01l158 
r.1C1011159 
1.:Cl011160 

DG10H161 
r.:C1011161 

DG10H162 
r,lCl011162 

r.~C10!!164 

1.1Cl0l1166 
1.~C10H173 
MC10H173 
1.~C10l1174 

MC10H174 
r.iCl0!l175 

l,lCl0H179 

1.1C1011180 

UC10H181 

r.1C10H186 
r.1C1011188 
r.:C1011189 

Plgs·L1nl 

2901-71 
II 271-10 

1088-127 
1088·116 
10B8·105 
2465-146 
1100-96 
2465·6 
2465-7 
2901-1 
2898-24 
2962·45 
2465-126 
1088-41 
1088·42 
1088·44 

* 730 
* 730 
* 730 

468·56 
* 730 

468-28 
* 730 
* 730 

·467-132 
* 730 

468·48 
* 730 
* 730 

468-94 
* 730 

468·41 
* 730 
* 730 
* 730 

469·102 
* 730 

468-75 
* 730 
* 730 
* 730 

468·82 
* 730 
* 730 
* 730 
* 730 

468·102 
* 730 

467-106 
* 730 
* 730 

467-50 
* 730 

469-62 
* 730 
* 730 
* 730 
* 730 
* 730 

469-124 
467-72 

* 730 
467-75 
467-64 

* 730 
457-67 

* 730 
469-53 

* 730 
* 730 

468-133 
* 730 

469-36 
* 730 

468-140 
* 730 

467-117 
* 730 

467-6 
* 730 

467-14 
* 730 

467-27 
* 730 
* 730 
* 730 

Arranged alphanumencally from left to right. 
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PART NUMBER INDl2j( 
Bu. Dua Sase Basa 
Nur::blr Sourci DIVlcl Plgl-lInl NU::Ibsr Sourci Davici PI~I-lin. N~::lb!r Scurca Dlvlca Pa~a-lInl lIu::Iblr Sourca Devlc, PI~a-lIR1 

10H209 I,Iotorola 1,ICl01t209 * 730 11 PMI SMP11B 2967-130 111 TI LM111 2891-38 11333 l!allenal LFl1333 *3318 
10H210 Motorola 1.1Cl0H210 * 730 SMP11E 2967-131 TL 111 2891-5 2416-94 
10H211 l.Iotorola I.lCl0H211 * 730 SMP11F 2967-132 1110 AI.ID PS/111 0 *1007 1137 Hitachi HA1137 2901-27 
10H330 Uotorola 1.IC10H330 * 730 SMP11G 2967-133 1111 Monosil M1111 1051-20 114 SiliconSys SSI114 2481-63 
10H332 !.Iatorala 1.1Cl0H332 * 730 RCA !.ISIAll *1959 rhllo~31 LI.11111 *3326 2481-72 
10H334 !.Iotorola 1.1Cl0H334 * 730 Signetics MJ11-2 2899-138 *3328 1140 Sanyo LA1140 2901-52 
10H350 !.Iotorola r.IC1011350 * 730 Teledyi1eC CDA11 2420-9 2896-47 11405 Hitachi HA11405 2905-126 
1OH423 !.Iotorola I.IC10H423 * 730 CDA 11-S12 2420-8 Sanyo LA1111 2901-16 11409 Hitachi HA11409 2899-77 
10H424 1.lolarola UC10H424 * 730 Western AMS-D11 1765-9 1114 Solarise CK1114A 2945-14 2904-45 
10H8 MMI HAL 10H8C 506-112 110 Burr-Brown FOR 110 2963-69 2965-39 11412 Hitachi HA11412 2903-95 

HAL 10H8M 506-113 FOT110 2963-73 1115 Intersil ICM1115 2898-140 11417 Hitachi HA11417 2903-96 
'.11.11 PAL10H8-2 *4470 Intersil LM110 2908-17 ICM1115A 2898-141 1143 . ContLogic CCS-1143A 1757-2 

PAL 10118C *4449 I.IleroEng 1.:GOll0A *4437 ICM1115B 2898-142 1144 Sola rise CK1144A 2945-15 
506-33 4141-7 1117 TI TMS1117 2951-9 2965-40 

*4449 1.!GC110A *4437 TI TI.1S111711LP * 1559 1145 Solarise CK1145A 2945-16 
3457-7 4141-15 2951-10 2965-41 

PAL10IlBl.I *4449 I.Iotorcla I.IVI.IE110 *1936 112 AMD LM112 2911-150 115 AnalogSys MU115 2963-59 
506-34 1769-1 AnalogSys MA112 2925-28 Intersil G115A 2422-70 

~ 

*4449 National AF110 2949-89 Intersil D112C 2422-88 G115B 2422-71 
3457-8 LM110 2908-21 D112M 2422-89 ITT SAY115 2898-46 

lIallanll 01.IPAL10IlBC * 737 SGS M110 2900-23 DG112 2416-70 Panasonic AN115 2901-118 
506-61 SiliconG SG110 2908-18 National LM112 2911-138 MN115P 510-74 

* 737 Siliconix LD110 2438-28 2922-48 Siemens FZH115B 472-102 

~ 
3457-37 If 255-1 TRW 1.IPYl12K * 812 FZJ115 472-56 

01.IPAL10HSlh 737 If 255-8 * 814 SiliconSys SSI115 2481-73 -506-62 Synertek CP110 1759-5 476-7 Siliconix G115A 2422-76 
* 737 1100 CalDevices CDI1100 4140-16 476-8 G115B 2422-77 

3457-38 Epson SED1100 2463-38 Y112K * 812 1150 Sanyo LA 1150 2901-53 

~ 10L8 MMI HAL 10L8C 506-114 Lambda LAS1100 2960-13 * 814 ' 11508 IIallenal LFl1508 *3318 
HAL 10L8M 506-115 Solarise CK1100A 2945-13 11201 lIallo:131 LF11201 *3318 2424-35 .. 

I.ml PAL 10L8-2 *4470 2965-38 2416-90 11509 lIalianal LF11509 *3318 
PAL10L8C *4449 TI SEll00C *1560 11202 liz II ana I LF11202 *3318 2423-70 ~. 

506-35 1088-38 2416-91 1151 Hitachi HA1151 2900-59 '--
*4449 1088-49 1121 ITT SAA1121 2905-82 SGS TDA1151 2906-77 

~ 3457-9 *1560 Motorola MHW1121 2903-45 1155 NEC-Electron uPC 1155 2897-25 
PAL 10LSI.I *4449 1055-29 lIallml U.I1121A *3326 115530 IImls 110115530 *1333 ~~ 506-36 SEBll00 *1560 2896-48 1156 Hitachi HA1156 2901-104 

*4449 TI.lSll00 *1557 U.I1121B *3326 NEC-Electron uPC1156 2897-26 
3457-10 1088-26 2896-49 11580 Hitachi HA11580 2903-97 

IIllIonzl OI.lPAL 10LSC * 737 *1557 LI.I1121 C *3326 116 AnalogSys MC116 2967-154 
506-63 1057-9 2896-50 Intersil DG116 2416-71 '---

* 737 mS1100C *1557 TI TMS1121 1088-52 G116A 2422-66 
3457-39 1088-20 TI mSl12111LL*1559 G116B 2422-67 

o 1.1 PAL1 OLSlh 737 *1557 11211 Hitachi HA11211 2900-116 Panasonic MN116P 510-75 
506-64 1057-10 11215 Hitachi HA11215 2905-122 SiliconSys SSI116 2481-67 

* 737 \'IBsttrn WOll00 *1567 11219 Hitachi HA11219 2901-90 Siliconix G116A 2422-68 
3457-40 1101-117 

1122 Signetics PCA1122 2899-141 
G116B 2422-69 

10Z416 Fairchild Fl0Z416 *3619 1101 AMD 1101A 3472-65 
11220 Hitachi HA11220 2905-123 

1160 Sanyo LA1160 2901-88 
468-147 3472-65 

11221 Hitachi HA11221 2905-124 
11660 Rockwell 11660 1088-97 

*3619 1101AM 3472-66 11696 Rockwell 11696 1088-107 
3459-64 3472-E:6 11223 Hitachi HA 11223 2901-102 117 Fairchild uA117 2959-72 

Fl0Z416A *3619 TI TCM1101 2948-48 11225 Hitachi HA11225 2901-26 Intersil G117A 2422-63 
3459-60 1101A1 Mom 1101.'\1 3172-63 11226 Hitachi HA11226 2896-46 G117B 2·t22-G4 

11 Burr-Brown MP 11 2439-2 3472-63 11227 Hitachi HA11227 2901-103 MicroEng MCELM117 2959-76 
If 244-16 1103 ITT UAA1103 2902-78 11229 Hitachi HA11229 2904-159 I.lotorola Ll.1117 *3295 
If 247-9 11049 Rockwell 11049 1088-109 11235 Hitachi HA11235 2904-67 2959-79 

1102-18 1108 Hitachi HA1108 2903-14 11238 Hitachi, HA11238 2905-125 LI.I117L *3295 
If 244-16 111 AMD LF111 2892-5 1124, Hitachi HA1124 2904-160 2959-64 
If 247-9 LM111 2891-56 SGS M1124 2902-34 LI.n171.1 *3295 

OPA11HT 2927-53 AD AD111 2891-39 11244 Hitachi HA11244 2904-68 2959-109 
UAF11 2962-9 AnalogSys MK111 511-127 11247 Hitachi HA11247 2903-94 lIallml LF.I1 17 *3299 
UAF11H 2962-10 Fairchild CCD111 2964-1 1125 Hitachi HA1125 2904-161 2959-82 

DEC DCT11-AA 1083-6 2964-47 11251 Hitachi HA11251 2900-117 If 281-13 
SCB11121 1767-23 uA111M 2891-41 1126 Hitachi HA1126 2903-15 SiliconG SG117 2959-68 

DDC DAC-SL-11 2457-8 Intersil DG111 2416-69 Signetics PCA1126 2899-142 2959-85 
DAC-U11-1 2460-42 LM111 2891-42 1127 Motorola MHW1127 2903-46 SiliconSys SSI117 2481-74 
DDAC-11 2460-23 Motorola LM111 2891-43 113 AnalogSys MA113 2888-131 Siliconix G117A 2422-65 
SDAC-11 2460-19 llallml LFlll *3310 Intersil D113C 2422-90 TI TL 117L 2959-71 

National LM11 2911-84 *3317 D113M 2422-91 1170 SGS TDA1170 2905-104 
2917-28 2892-3 113110nal LI.1113 *3304 Sprague TDA1170 2905-116 

If 265-11 LIm 1 *3317 2966-7 TI mSl170 *1557 
LM11C 2911-85 2891-45 Lr.I113-1 *3304 1057-11 

2919-50 Raytheon LM111 2891-47 2966-8 11700 National LM11700A 2936-27 
If 265-11 RCA CA111 2891-48 LI.1113-2 *3304 11701 Hitachi HA11701 2902-151 

LM11CL 2927-32 Siemens FZH111A 472-101 2966-9 11702 Hitachi HA11702 2903-4 
If 265-11 FZJ111 472-55 1130 Sanyo LA1130 2900-87 11703 Hitachi HA11703 2902-148 

IIll1enal liB 11 *3327 Signetics LM111 2891-50 1131 llallanal LI.I1131A *3326 11704 Hitachi HA11704 2902-139 
IIR11 *3327 SiliconG SG111 2891-52 2896-51 11705 Hitachi HA11705 2902-140 

Nortek FEP-11L 1765-22 Siliconix DGM111A 2416-65 Llm31S *3326 11706 Hitachi HA11706 2902-141 
PCP-11E 1757-11 2416-66 2896-52 11707 Hitachi HA11707 2903-5 
PCP-11L 1757-12 DGM111B 2416-67 LI.I1131C *3326 1171 Motorola MHW1171 2903-47 

PMI OP-11A 2941-21 2416-68 2896-53 Signetics PCF1171 2898-38 
OP-11B 2941-36 LD111A 2438-29 11331 lIalional LF11331 *3318 2899-21 
OP-11E 2941-22 If 255-1 2416-92 1172 Motorola MHW1172 2903-48 
OP-llF 2941-37 If 255-8 11332 lIalienal LF11332 *3318 Signetics PCF1172 2898-39 
SMP11A 2967-129 Telefunken U111 2962-5 2416-93 2899-22 

If Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted, 
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118 AMD LM118 2910-42 12 Oalal ADC-HCI2BI.1C * 2619 120 I!allonal TBA120S *3325 1201 PC/M PPS-1201 1767-4 
2926-7 2435-17 *3327 Panasonic MN1201 459-93 

AnalogSys MS118 2967-153 ADC-HCI2Br,IM * 2618 2904-172 1086-129 
Fairchild uA118 2910-48 2435-18 Plessey TBA120 2901-39 Sanyo LA1201 2900-109 
Harris LU1l8 *3286 Datel ADC-HS12BMC 2432-8 2905-13 12010 Hitachi HA12010 2463-29 

*3288 Dalsl ADC-HSI2BI.H,1 * 2610 SGS L120 2967-147 12011 Hitachi HA12011 2463-30 
2910-51 2432-9 If 279-9 Motorola MC12011 510-95 
2926-9 ADC-IIS12BtlR * 2619 M120 3475-10 2946-70 

Intersil DG118 2416-72 ADC-HXI2EGC * 2619 If 286-7 12012 Hitachi HA12012 2897-186 
G118A 2422-72 2433-46 Siemens TBA120S 2901-58 Motorola MC12012 2946-67 
G118B 2422-73 ADC-HXI2Eml * 2618 Signetics ST120 2950-7 12013 Motorola MC12013 510-108 

National LM118 2910-56 2433-47 TBA120S 2901-62 2946-17 
2926-10 AOC-IIZ12BGC * 2619 2905-32 12014 Motorola MC12014 2945-7 

Raytheon LM118 2910-58 2432-6 TBA120U 2901-63 12017 Hitachi HA12017 2897-144 
2926-12 ADC-HZ12Bl.H.l * 2618 2901-99 1202 AD HAS-1202 *3175 

Siliconix G118A 2422-78 2432-7 2905-33 2431-36 
TI LM118 2910-59 DAC-HAI2BC *2621 SiliconG SG120-05K 2956-120 I,1AS-1202 *3175 

2926-13 2453-5 SG120-05P 2956-108 2430-9 
1180 SGS TDA1180 2904-108 Datel DAC-HA 12BC-1 2453-9 SG120-05T 2956-102 Panasonlc MN1202 1086-128 
11806 Rockwell 11806 1088-100 Dalel DAC-HAI2Br.1 *2620 SG120-08K 2957-41 12020 Motorola MC12020 2945-28 
1182 Motorola MHW1182 2903-49 2453-6 SG120-08R 2957-42 12021 Motorola MC12021 2945-29 
119 AMD LM119 2893-32 Datel OAC-HA 12BM-1 SG12O-08T 2957-33 1203 Panasonic MN1203 3472-27 

Intersil G119A 2422-82 2453-10 SG120-12K 2957-88 1204 Panasonic MN1204A 1086-126 
G119B 2422-83 DAC-HA12DC 2459-29 SG120-12P 2957-78 MN1204B 1086-127 

lIallanal U,1119 *3317 DAC-HA 120C-1 SG120-12T 2957-65 12040 Motorola MC12040 2945-61 
2893-31 2459-27 SG120-15K 2957-133 1205 AD IIDII-1205 *3169 
2893-34 DAC-HA12DM 2459-30 SG120-15R 2957-123 2453-22 

Signetics LM119 2893-36 DAC-HA 120M-1 SG120-15T 2957-108 IIDII-1205U *3169 
Sillconix G119A 2422-84 2459-28 SG120-18K 2958-22 2453-23 

G119B 2422-85 Dalsl DAC-HFI2Bt.lC * 2621 SG120-18R 2958-23 Panasonic MN1205A 2464-100 
1190 Motorola TDA1190 2904-168 2451-14 SG120-18T 2958-16 MN1205E 2464-84 

TDA1190P 2904-170 Datel DAC-HF12BMM 2451-15 SG120-20K 2958-37 MN1205F 2464-99 
RCA CA1190 2905-15 DAC-HK 12BGC 2454-37 SG120-20R 2958-38 MN1205H 2465-141 
SGS TDA1190 2905-25 DAC-HK12BGC-2 SG120-20T 2958-33 MN1205P 2464-85 
Sprague TDA1190Z 2905-37 2455-1 SG120-5 2957-10 MN1205Q 2464-86 

11902 Motorola TDA11902 2904-169 Dalsl DAC-HKIZer,m * 2620 2957-5 1206 AD IIDD-1206J *3169 
1191 RCA CA1191 2905-16 2455-2 2957-2 2454-26 
1195 Siemens TDA1195 2421-69 DAC-IIKI2B1,lR * 2621 Siliconix LD120 2438-47 IIDD-1206S *3169 1196 Hilachi HA1196 2901-105 Datel DAC-HK 120GC 2459-17 II 255-8 2454-27 
1197 Hitachi HA1197 2900-60 DAC-HK120MM If 217-8 Panasonlc MN1206 1086-124 
1199 Hitachi HA1199 2900-61 2459-18 Telefunken TBA120 2901-70 12060 Motorola MC12060 2945-8 

Motorola HA1199 2900-62 Dalel DAC-IIZ12I!GC * 2621 2905-41 
\I 278-10 

11C01 Fairchild 11C01C 471-36 2455-7 1200 Cherry CS1200 4140-42 12061 Motorola MC12061 2945-11 
11C05 Fairchild 11C05-2C 471-1 OAC-HZI2BI,H,1 * 2620 LSIComp C1200 2464-87 

II 278-10 11C05-2M 471-2 Datel DAC-HZ12DGC 2459-19 2899-34 
1207 Panasonlc MN1207 1086-125 11C05C 471-3 DAC-HZ120MC 2459-20 LSILogic LCA-1200-ECL 4140-142 
12071 Motorola MC12071 511-10 11C05M 471-4 OAC-HZ12DMM UOlcrola ncA 1200ECL * 4479 

2945-78 11C06 Fairchild 11C06C 471-23 2459-21 4141-45 
11C06M 471-24 HAC-HK12BMM-2 National ADB1200C 2436-5 2946-87 

11C24 Fairchild 11C24C 501-11 2455-3 liallml OAC1200 *3320 
1208 lIallenll OAC1208 *3320 

2946-30 HAC-HZ12BMM 2455-8 *3345 
2453-43 

11C24M 501-12 Oalal ST-LSI2 *1933 2454-10 Panasonic MN1208 3455-10 

2946-31 DOC DAC-SL-12 2455-28 0~C1200C *3320 1209 lIaUml OAC1209 *3320 

11C44 Fairchild 11C44C 507-1 DAC-U12-1 2460-41 *3345 2456-36 

2945-59 DDAC-12 2460-22 2454-11 120H12 National LM120H12 2957-63 

11C44M 507-2 SDAC-12 2460-17 SGS TDA1200 2901-56 120H15 National LM120H15 2957-106 

2945-60 Datricon ACS12 1759-27 \I 272-2 120H5 National LM120H5 2956-98 

11C58 Fairchild 11C58C 471-44 IPI PS12 2954-91 Sunrise Z-1200 4010-1 120K12 National LM120K12 2957-74 

2945-157 IntCyber LP-12 1767-2 TI mS1200 *1557 120K15 National LM120K15 2957-119 

11C70 Fairchild 11C70C 471-19 LP-12P 1767-1 1088-27 121 AnalogSys MD121 2483-22 

11C70M 471-20 llallonal 11812 *3327 *1557 DatallO M121A 4003-4 

11C79 Fairchild 11C79 471-17 IIR12 *3327 1057-12 Fairchild CCD121 2964-52 

2946-84 NEC-Electron uPC12 2896-11 TI.1S1200C *1557 Intersll D121C 2422-94 
11C82 FairChild 11C82 471-15 Plessey CLA12XX 4141-72 1088-21 D121M 2422-95 

2946-93 PMI OP-12 2911-153 *1557 DG121 2421-26 
11C83 Fairchild 11C83 471-16 OP-12A 2916-18 1057-13 1T121 2889-69 

2946-94 OP-12B 2917-31 Universal HCM1200 4141-122 National AF121 2947-34 
11C90 Fairchild 11C90C 471-12 OP-12C 2921-7 12000 1,10larola UC12000 * 733 LM121 2888-24 

2946-73 OP-12E 2916-19 2945-10 LM121A 2888-25 
11C90M 471-13 OP-12F 2917-32 12001 Hitachi HA12001 2902-115 SGS L121 2967-146 

2946-74 OP-12G 2921-8 12002 Hitachi HA12002 2906-110 II 279-9 
11C91 Fairchild 11C91C 471-10 Supertex VF-12 2481-33 Motorola MC12002 2945-17 Siemens FZH121 ' 472-78 

2946-56 Toshiba TLCS-12A 1077-13 2962-90 FZJ121 472-51 
11C91M 471-11 120 AnaJogSys MS120 2967-150 12005 Hitachi HA12005 2902-117 Signetics MJ121 2899-139 

2946-57 DatallO M120A 4003-3 12006 Hitachi HA1200S 2902-104 Silica nix LD121A *2817 
12 Burr-Brown OPA 12HT 2933-36 Intersll D120C 2422-92 12009 Motorola MC12009 510-88 2438-48 

Cromamco OAC12 *1927 D120M 2422-93 2946-60 II 255-8 
Dalel ADC-EKI2B *2619 DG120 2421-25 2946-65 , 277-8 

2435-22 1T120 2889-67 1201 Hitachi HA1201 2901-3 1210 AUD PS/1210 *1907 
Datel ADC-EK12DC 2436-22 1T120A 2889-68 Ilallonal DAC1201 *3320 llaUml ADC121D *3344 

ADC-EK12DM 2436-23 113110nal AF120 *3345 *3345 2435-14 
Oalal AOC-ET12BC *2619 2948-98 2458-4 ADC1210C *3344 

2435-49 Lf.1120 *3301 OAC1201C *3320 2435-15 
AOC-ET12BU *2619 TIIA120 *3325 *3345 National DAC1210 2457-33 

2435-19 *3327 2458-5 Sanyo LA1210 2900-127 
ADC-ET12BR *2619 2901-35 NEC-Electron uPD1201 2898-54 1211 Hitachi HA1211 2901-4 

Arranged alphanumerically from left to right. 
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1211 IIzllml ADC1211 *3344 1240 AD IIDS-1240m * 3169 1270 SGS TDA1270 2905-105 12H6 National DMPAL 12H6M 506-66 
2436-2 2456-10 TI TI.IS1270 *1557 * 737 

ADCI211C *3344 Sanyo LA 1240 2900-88 1088-28 3457-42 
2436-3 12402 Hitachi HA 12402 2900-118 *1557 12L 10 I.lr.n PAL12L10 *4458 

1215 NEG-Electron uPG1215V 2900-63 12404 Hitachi HA 12404 2900-113 1057-14 12L6 MMI HAL 12L6C 506-118 
1217 SiliconG SG1217 2929-7 12405 Hitachi HA12405 2900-114 TUS1270C *1557 HAL 12L6M 506-119 
1218 National DAC1218 2453-44 12411 Hitachi HA12411 2901-28 1088-22 1.11.11 PAL 12L6-2 *4470 
1219 National DAC1219 2456-37 1242 lIalional DAC1242 *3345 *1557 PAL 12L6C *4449 
122 AnalogSys MW122 2951-6 1243 IlIlIenal DAC1243 *3345 1057-15 506-39 

Cherry CS122 511-123 1245 Sanyo LA 1245 2900-89 1271 Cermetek CH1271 2948-119 *4449 
2898-89 1248 Sunrise Z-1248 4010-2 1272 Cermetek CH1272 2948-120 3457-13 
2964-74 125 Intersil D125C 2422-104 ITT SAA1272 2902-10 PAL12L6U *4449 

Fairchild CCD122 2964-2 D125M 2422-105 Sanyo LB1272 2889-177 506-40 
2964-51 DG125 2417-102 1273 Cermetek CH1273 2948-121 *4449 

Intersil 1T122 2889-70 DG125B 2417-106 Sanyo LB1273R 2889-178 3457-14 
National AF122 2947-35 G125 2422-41 1274 ITT SAA1274 2904-56 lIallonal Dl.1PAL12L6C * 737 

LM122 2951-13 National LM125 2958-77 Sanyo LB1274 2889-128 506-67 
Siliconix DGM122A 2420-27 ~ 281-13 1275 Fujitsu C1275 4140-90 * 737 ......--

DGM122B 2420-28 Siemens FZH 125 472-79 Sanyo LB1275 2890-95 3457-43 
G122A 2422-81 FZJ 125 472-52 1276 ITT SAA1276 2904-57 DI.IPAL 12L6/.' * 737 

SlIIccnlx LD122 *2817 Signetics MB125 2899-100 128 GI SPR-128 3487-15 506-68 
2438-49 Siliconix D125A 505-155 Intersil G128 2422-44 * 737 

~ 255-2 2422-108 Panasonic MEL 128 2964-24 3457-44 

~ 
~ 255-8 D125B 505-156 Reticon RL 128 2964-33 13 Cror.:z::lco IlGB-13 *1931 

1220 ITT SAA1220 2905-83 2422-109 RL 128S 2964-34 IPI IPI13 2964-109 
National DAC1220 2453-7 DG125A 2417-103 RL 128SF 2964-35 Supertex VC13 2483-78 ~ 

DAC1220C 2453-8 DG125B 2417-107 RL 128SFX 2963-140 VF-13 2481-34 '-
SGS TDA1220A 2900-128 TeledyneC CDR125A 2422-110 SAM128LR 2967-160 TeledyneC CAG13 2416-27 ( 

e 1221 Motorola MHW1221 2903-50 1250 AD IIDS·1250 *3169 SAM128V 2967-161 130 Cherry CS130 2898-92 
National DAC1221 2458-24 2451·11 1280 Cermetek CH1280 2948-122 2964-76 .. 

DAC1221C 2458-25 IIDS-1250l.' *3169 Ihl/ml ADC1280 *3344 Intersil G130 2422-16 
...., 

1222 Cermetek CH1222 2948-110 2451-12 2430-10 1T130 2889-83 
~; Motorola MHW1222 2903-51 DDC DOG 1250-10-1 2458-8 DAC1280AC *3345 1T130A 2889-84 

National DAC1222 2458-38 DOC 1250-10-3 2458-9 2452-8 SGS L 130 2954-41 p-
DAC1222C 2458-39 DOG 1250-12-1 2456-3 DAC1280C *3345 1300 Cherry CS1300 4140-43 G 

Sanyo LA1222 2901-17 DDC1250-12-3 2456-4 2457-6 Epson SED1300 2463-39 &; 1223 Cermetek CH1223 2948-111 ITT SAA1250 2902-8 12806 Rockwell 12806 1088-99 1.lolcrcla 1.ICA 130DALS * 4479 !_:l 
1224 Cermetek CH1224 2948-112 SiliconG SG1250 2912-8 1285 lIalianal DAC1285 *3345 4141-46 
1225 Cermetek CH1225 2948-104 2912-56 2452-9 Signetics SAA1300 2906-129 
123 Fairchild SH123 2952-107 12500 I.lclercla 1.:CI2500 * 733 DAC1285A *3345 TI TI.lS1300 *1557 

Intersil D123C 2422-102 506-175 2452-10 1088-29 L--
D123M 2422-103 12502 Motorola MC12502 2945-18 DAC1285AC *3345 *1557 
DG123 2417-100 2962-91 2452·11 1057-16 
DG123B 2417-104 12509 Motorola MC12509 510-89 DAC1285C *3345 TI.1S1300C *1557 
G123 2422-38 2946-61 2452-12 1088-23 

I.lclcroll U.1123 *3294 2946-66 1287 Sanyo LB1287 2480-26 *1557 
2952-111 1251 ITT SAA 1251 2902-9 2889-172 1057-17 

Ilzllml Ul123 *3299 NEC-Electron uPG 1251 2940-11 1288 Sanyo LB1288 2480-27 13001 Motorola MC13001 2905-127 
2952-118 12511 Motorola MC12511 510-96 2889-173 13002 Motorola MC13002 2905·128 

~ 281-13 2946-71 128x2 Reticon CCPD128x2 2963-144 1301 National LM1301 2897-188 
SGS L 123CB 2959-120 12513 Motorola MC12513 510-109 128x4 Reticon CCPD128x4 2963-145 1302 Motorola MC1302 2900-14 

L 123CT 2959-121 2946-78 128x8 Reticon CCPD128x8 2963-146 1303 lIallenal U.11303 *3325 
SiGnetlcs ~.U123 2e99-1~0 1252 C:.r.::t::, CH1~52 2~43-113 123 CriWY CS129 2093-91 2697-169 
SiliconG SG123 2952-122 12520 Motorola MC12520 2945-30 2964-75 1305 Interdesign MOF1305B 2470-2 
Siliconix D123A 505-153 12521 Motorola MC12521 2945-31 Intersil D129 2422-99 1306 Motorola MC1306 2896-80 

2422-106 1253 Cermetek CH1253 2948-105 DG129A 2420-91 13080 AnalogSys MA13080 2931-26 
D123B 505-154 SiliconG SG1253 2912-71 G129 2422-15 National LM13080 2931-25 

2422-107 12540 Motorola MC12540 2945-62 I/allonal L1.1129 *3304 1309 Motorola MC1309 2901·106 
DG123A 2417·101 12560 Motorola MC12560 2945-9 2966-105 131 Cherry CS131 2898-93 

• DG123B 2417-105 12561 Motorola MC12561 2945-12 ~ 281-13 Intcrsil G131 2422-17 
G123A 2422-39 1257 Cermetek CH1257 2948-114 SGS L 129 2952-50 IT131 2889-85 
G123B 2422-40 1258 Cermetek CH1258 2948-106 Siliconix D129A 2422-100 National LM131 2963-90 

Telefunken U123 2964-108 1259 Cermetek CH1259 2948-107 D129B 2422·101 LM131A 2963-91 
1230 Cermetek CH1230 2948-145 126 Intersil DG126A 2421-4 DG129A 2420-94 SGS L 131 2955-4 

National DAC1230 2453-45 G126 2422-42 DG129B 2420-108 Siemens FZH131 472-80 
Sanyo LA1230 2901-54 National LM126 2958-67 1290 Cermetek CH1290 2962-15 FZJ131 472-47 

1231 National DAC1231 2456-38 Signetics MB126 2899-101 1295 Cermetek CH1295 2947-27 1310 M.ID PSI1310 *1909 
Sanyo LA1231N 2901-55 Siliconix DG126A 2421-7 2962-16 Exar XR1310 2901-101 

1232 National DAC1232 2457-34 DG126B 2421-19 1296 Cermetek CH1296 2947-28 Motorola MC1310 2901-107 
1235 ITT TDA1235 2904-163 1260 Sanyo LB1260. 2890-101 2962-17 /lallanal W1310 *3325 

Sanyo LA1235 2901-82 12600 Cal Devices HC12600 4140-35 12H6 MMI HAL 12H6C 506-116 *3328 
1236 ITT TDA1236 2904-164 LSILogic LC-12600 4140-137 HAL 12H6M 506-117 2901-110 
124 Fairchild uA124 2913-56 1261 Sanyo LB1261 2890-102 r.u.1I PAL 12116·2 *4470 RCA CA 1310A 2901-123 

Intersil G124 2422-35 1262 Cermetek CH1262 2948-115 PAL 12H6C *4449 Supertex CM1310 3487-39 
LM124 2913-59 1263 Cermetek CH1263 2948-108 506-37 1319 Hitachi HA1319 2896·15 

Motorola LM124 2913-61 1264 Sanyo LB1264 2890-103 *4449 132 Cherry CS132 2898-94 
National LM124 2913-64 1265 Cermetek CH1265 2948-116 3457-11 Intersil G132 2422-18 

LM124A 2941-25 1266 Cermetek CH1266 2948-117 PAL 12H6F.1 *4449 1T132 2889-86 
Panasonic AN124 2896-95 12660 Rockwell 12660 1088-98 506-38 National AF132 2948-74 
Raytheon LM124 2913-69 1267 Cermetek CH1267 2948-118 *4449 TI SIILS132 * 877 
RCA CA124 2913-72 1268 Cermetek CH1268 2948-109 3457-12 1320 AUD PS/1320 *1910 
Signetics LM124 2913-75 127 Cherry CS127 2898-90 lIallcnal D:.IPAL12116C * 737 Sanyo LA1320 2905-22 
SiliconG SG124 2913-78 2964-69 506-65 13201 lIallenal LF13201 *3318 
TI LM124 2913-81 Intersil G127 2422-43 * 737 2416-95 

1240 AD IIDS·1240E *3169 Panasonic AN127 2897-156 3457-41 13202 /lal/cnal LF13202 *3318 
2456-9 1270 GI AY3-1270 2907-10 O:.IPAL12H61.1 * 737 2416-96 

~ Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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1321 TeledyneP 1321 2928-9 136 National LM136-2 2966-55 139 Slgnetics LM139A 2895-6 140 IIIUml Lf.l140LA-12 *3299 
1321-01 2928-10 II 281-13 SiliconG SG139 2895-7 2954-15 

1322 TeledyneP 1322 2910-38 LI.11l5-5 *3304 SG139A 2894-36 Lr.1140LA-15 *3299 
2933-34 II 281-13 Siliconix 0139A 505-132 2954-113 

1322-01 2910-39 LI.1136A-2 *3304 2422-96 LI.1140LA-5 *3299 
2933-35 2966-56 0139B 505-133 2952-9 

1323 Motorola MC1323 2903-98 II 281,13 2422-97 Signetics MB140 2899-102 
II 274-8 LU136A-5 *3304 0139C 2422-98 SiliconG SG140-05K 2952-89 
II 274-9 II 281-13 OG139A 2421-50 SG140-05R 2952-90 

TeledyneP 1323 2928-15 TI TL 136C 2943-52 DG139B 2421-56 SG140-05T 2952-44 
1324 Motorola MC1324 2903-99 1360 Intersil G1360 2422-20 TI LM139 2895-8 SG140-06K 2953-27 
1325 Hitachi HA1325 2896-78 13600 Exar XR13600 2900-7 LM139A 2894-37 SG140-06R 2953-28 
1327 Motorola MC1327 2903-100 IlaUml LU13600 *3326 1390 Sanyo LA1390 2903-163 SG140-06T 2953-7 
1329 Hitachi HA1329 2896-79 2939-9 1391 Motorola MC1391 2904-89 SG140-08K 2953-93 
133 Fairchild CCD133 2964-3 Raytheon LM13600 2888-5 MHW1391 2903-55 SG140-08R 2953-94 

2964-49 LM13600A 2888-6 National LM1391 2904-91 SG140-08T 2953-75 
Intersil DG133A 2416-4 1361 Hitachi HA1361 2896-16 RCA CA1391 2904-103 SG140-12K 2954-71 

~~ 
DG133B ' 2416-24 1363 Sanyo LA1363 2905-23 1392 Hitachi HA1392 2896-142 SG140-12R 2954-72 

i'i.'I,< :,\:.'.- National AF133 2948-75 1364 Hitachi HA1364 2904-162 Motorola MHW1392 2903-56 SG140-12T 2954-33 
II 269-10 Motorola MC1364 . 2903-17 1393 Motorola MC1393 2905-69 SG140-15K 2955-31 

{~I 
Siliconix DG133A 2416-9 Sanyo LA1364 2903-28 1394 Motorola MC1394 2904-90 SG140-15R 2955-32 

II 262-14 1365 Sanyo LA1365 2905-24 RCA CA1394 2904-104 SG140-15T 2954-131 
OG133B 2416-25 1366 Hitachi HA1366 2897-8 1395 RCA CA1395 2901-124 SG140-18K 2955-94 

II 262-14 1368 Hitachi HA1368 2897-9 1398 Motorola MC1398 2903-101 SG140-18R 2955-95 - 1330 AUO PS/1330 *1910 Sanyo LA1368 2903-161 RCA CA1398 2903-138 SG140-18T 2955-69 ~ I 

;~. '" Intersil G1330 2422-45 1369 Sanyo LA1369 2903-162 1399 Motorola MC1399 2903-102 SG140-20K 2955-129 

>11 
13300 National LF13300 2438-46 137 Cherry CS137 2898-95 14 031cl 0!'C-HAI4BC *2621 SG140-20R 2955-130 
1330Al Motorola MC1330Al 2905-129 MicroEng MCELM137 2960-39 2460-30 SG140-20T 2955-120 

Ift·~ " 
"":'~ , 1331 Motorola MC1331 2905-130 Uclorola Ll.1137 *3295 Datel DAC-HA 14BC-l 2460-32 SG140-24K 2956-49 
.:~' II , 2960-36 03101 DAC-HAI4D1.1 *2620 SG140-24R 2956-50 ;"~~ , Siemens TBB1331A 2935-1 
:~':.~ 1332 Sanyo LB1332 2903-164 I!zlicnal U1137 *3301 2460-31 SG140-24T 2956-20 
ti::,;:::i· ... : TeledyneP 1332 2910-81 2960-42 Datel DAC-HA 14BM-l Siliconix OG140A 2420-73 

'~1 
2930-34 2960-63 2460-33 DG140B 2420-79 

13330A2 II 281-13 DOC HRCOX-14 2967-11 1400 Cherry CS1400 4140-44 
, I 

Motorola MC13330A2 2905-131 SiliconG SG137 2960-45 HRCT-14 2967-12 E-HI 1400 4004-2 

,,:,:~?,.!.. ~ 13331 IIll1cnal LF13331 *3318 TI LM137 2960-48 HRDC-14 2967-14 GI ER1400 3455-18 
2416-97 1370 TI n.:S1370 *1557 HSCOX-14 2967-15 11 271-15 

.," 11";-,, 13332 112licn31 LF13332 *3318 1057-18 HSCT-14 2967-16 II 284-15 
2416-98 13700 Ilzllcr.al W13700 *3326 HSDC-14 2967-18 II 285-2 

13333 1l31icr,al LF13333 *3318 *3328 HXCDX-14 2967-28 Inr:m 1I.1S1400 *3790 

- 2416-99 2937-46 HXCT-14 2967-29 3483-66 

134 Ferranti ZNA134E 2903-37 U113700A *3326 HXDC-14 2967-31 l!.lS1400L *3790 
ZNA134J 2903-38 *3328 Oatricon ACS14/64 1759-14 3483-82 

Intersil OG134A 2416-43 2936-28 Lambda LAS14AU 2959-22 1.\0IeroI3 1.1CI400-10 *2761 

OG134B 2416-58 1371 Hitachi HA1371 2897-10 National LX14XXA 2965-123 2966-148 

National AF134 2948-76 1372 Hitachi HA1372 2897-11 LX 14XXAF 2965-124 UC1400-2 *2761 

Ii 269-10 
Motorola MC1372 2905-135 LX14XXAS 2965-125 2966-47 

LM134 2968-26 
2906-46 PMI OP-14 2909-6 l,lCI400-5 *2761 

2962-130 II 238-5 II 252-1 2966-79 

Siliconix OG134A 2416-47 
II 238-7 OP-14A 2936-13 1.1CI400-6 *2761 
II 241-13 II 252-1 2965-167 OG134B 2416-59 1373 Motorola MC1373 2905-136 OP-14C 2936-58 1.IC1400A-l0 *2761 1340 Intersil G1340 2422-46 2906-47 11 252-1 2966-149 TeledyneP 1340 2915-41 1374 Hitachi HA1374 2897-91 OP-14E 2936-14 l,lC1400A-2 *2761 1341 Motorola MHW1341 2903-52 Motorola MC1374 2904-126 II 252-1 2966-48 1342 Motorola MHW1342 2903-53 13741 Illliml LF13741 *3309 TeledyneC CAG14 2415-17 l,lC1400A-5 *2761 1343 Motorola MHW1343 2903-54 2909-42 Wintek MCC14 1761-1 2966-80 1344 Motorola MCl344 2904-143 2934-18 140 Cherry CS140 2906-63 1.1C1400A-6 *2761 1349 Motorola MC1349 2905-132 1376 Motorola MC1376 2901-89 2964-125 2965-168 

135 National LM135 2968-27 1377 Hitachi HA1377 2897-109 Intersil DG140A 2420-70 NCR NCR1400 3455-19 
Siemens FZH135 472-81 138 flalienal LU13a *3299 1,131m13 LU140-12 *3294 3455-20 

FZJ135 472-48 2959-52 2954-56 Panasonic MN1400 1086-116 
SAJ135 511-37 1380 NEC-Electron uPC1380 2903-119 Ll.1140-15 *3294 II 246-8 

1350 GI AY3-1350 2907-12 1384 Motorola MC1384 2896-81 2955-18 1053-25 
II 273-4 1385 Sanyo LA1385 2905-100 LU14D-18 *3294 II 246-8 

Intersil G1350 2422-19 1388 Hitachi HA1388 2896-141 2955-88 TI SE1400P *1550 
In SAA1350 2902-11 1389 Hitachi HA1389 2897-12 L1.1140-24 *3294 1088-39 
Motorola MC1350 2901-5 139 AMD LM139 2894-60 2956-41 1088-50 

2905-133 LM139A 2894-29 LI.1140-5 *3294 *1560 
11274,7 Cherry CS139 2898-117 2952-77 1055-30 

13508 National LF13508 2424-36 Fairchild uA139 2894-61 Ll.1140-6 *3294 SED1400 *1560 
13509 National LF13509 2423-71 uA139A 2894-30 2953-21 mS14DD *1557 
1351 In SAA1351 2902-12 Intersil DG139A 2421-47 Lr.1140-8 *3294 1057-19 

Motorola MC1351 2904-165 LM139 2894-62 2953-87 Toshiba T1400 2900-115 
1352 Motorola MC1352 2905-134 LM139A 2894-31 rl3ticoal Ll.1140-12 *3299 14000 r,!olcrcI3 1.1C14000Ullh 729 

11274.7 Motorola LM139 2895-1 2954-62 458-71 
RCA CA1352 2905-162 LM139A 2894-32 Lr.114D-15 *3299 r,lC14000UBC* 729 
Sanyo LA1352 2905-169 Ilatianal Lf.l139 *3317 2955-24 458-72 

1353 Sanyo LA1353 2905-170 2895-2 W140-5 *3299 14001 Hitachi HD14001B 458-153 
1354 Sanyo LA1354 2905-171 LU139A *3317 2952-83 Motorola MC14001BA 458-154 
1355 Motorola MC1355 2901-6 2894-33 U.1140A-12 *3299 MC14001BC 458-155 
1356 Motorola MC1356 2901-29 PMI PM139 2895-3 2954-63 MC14001UBA 458-156 
1357 Motorola MC1357 2904-166 PM139A 2894-34 LI.1140A-15 *3299 MC14001UBC 458-157 

Sanyo LA1357N 2905-172 Raytheon LM139 2895-4 2955-25 14002 Hitachi HD14002B 458-89 
1358 Motorola MC1358 2904-167 RCA CA139 2895-5 Lf.1140A-5 *3299 Motorola MC14002BA 458-90 
136 lIatian:1 LI.1135-2 *3304 CA139A 2894-35 2952-84 MC14002BC 458-91 

Arranged alphanumerically from left to right. 
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ena CUI Ban CUI 
1I~=ttr &c~rca C:vl:1 PI.I-Ll:. r!~:::hr Sc~rci Cay:::. PI.HIr.1 r:~:::t&r So~rci Davlc. PI.a-Lin. 1I~:~t:r Sc~rc. DIVICI PI.a-L1~a 

14002 Motorola MC14002UBA 458-92 14025 Motorola MC14025UBA 458-123 14051 Motorola MC14051BA 2423-93 14081 Hitachi HD14081B 456-178 
MC14002UBC 458-93 MC14025UBC 458-124 MC14051BC 2423-94 Motorola MC14081BA 456-179 

14006 Hitachi HD14006B 463-138 14027 Hitachi HD14027B 456-101 14052 Hitachi HD14052B 2423-24 MC14081BC 456-180 
Motorola MC14006BA 463-139 r~otorola MC14027BA 456-102 Motorcla MC14052BA 2423-25 14082 Hitachi HD14082B 456-140 

3489-128 MC14027BC 456-103 MC14052BC 2423-26 Motorola MC14082BA 456-141 
MC14006BC 463-140 14028 Hitachi HD14028B 453-163 14053 Hitachi HD14053B 2419-99 MC14082BC 456-142 

3489-127 Motorola MC14028BA 453-164 Motorola MC14053BA 2419-100 1409 Sanyo lB1409 2463-8 
14007 Hitachi HD14007B 450-147 MC14028BC 453-165 MC14053BC 2419-101 14093 Hitachi HD14093B 464-149 

Mostek MK14007 1097-77 14029 Motorola MC14029BA 453-133 1405 AMD 1406 3488-3 Motorola MC14093BA 464-150 
Motorola MC14007UBA 450-148 MC14029BC 453-134 3488-1 MC14093BC 464-151 

MC14007UBC 450-149 1403 AMD 1403AC 3488-15 Hitachi HA1406 2897-145 14094 Hitachi HD14094B 463-80 
14008 Hitachi HD14008B 449-33 1403AM 3488-16 lambda lAS1406 2953-43 Motorola MC14094BA 463-81 

Motorola MC14008BA 449-34 AD AD1403 *3176 r.:alcrcla r.:C140G *2759 3491-17 
MC14008BC 449-35 2966-38 2439-28 MC14094BC 463-82 

14009 Hitachi HD14009B 450-1 AD1403A *3173 14060 Motorola MC14060B 452-36 3491-18 
1401 SiliconG SG1401 2888-106 2966-39 14066 Hitachi HD14066B 2417-39 14097 Motorola MC14097BA 462-4 
14010 Hitachi HD14010B 450-37 I.!~tcrcll r.1C1403 *2761 Motorola MC14066BA 2417-40 2424-55 
14011 Hitachi HD14011B 457-90 2965-4!l MC14066BC 2417-41 MC14097BC 462-5 ..----

Motorola MC14011BA 457-91 r.:C1403.\ *2761 14067 Motorola MC14067BA 461-156 2424-56 
MC14011BC 457-92 2966-50 2424-100 14099 Hitachi HD14099B 460-45 
MC14011UBA 457-93 Panasonic MN1403 1086-118 MC14067BC 461-157 Motorola MC14099SA 460-46 
MC14011UBC 457-94 1053-27 2424-101 MC14099BC 460-47 

14012 Hitachi HD14012B 457-15 14032 Hitachi HD14032B 449-16 14068 Hitachi HD14068B 457-134 141 Intersil DG141A 2415-91 ; Motorola MC14012BA 457-16 Motorola MC14032BA ' 449-17 Motorola MC14068BA 457-135 DG141B 2415-104 
MC14012BC 457-17 MC14032BC 449-18 MC14068BC 457-136 NEC-Electron uPC 141 2959-32 
MC14012UBA 457-18 14034 Hitachi HD14034B 463-65 14069 Hitachi HD14069B 450-177 Siemens FZH141 472-82 ~ 

MC14012UBC 457-19 3490-41 Motorola MC14069UBA 450-178 FZJ141A 472-25 
Motorola MC14034BA 463-66 MC14069UBC 450-179 

fTii 14013 Hitachi HD14013B 455-90 SAJ141 511-33 ." 
Motorola MC14013BA 455-91 3490-42 1407 AMD 1407 3488-4 Siliconix DG141A 2415-95 , 273-5 MC14034BC 463-67 3488-2 DG141B 2415-108 g MC14013BC 455-92 3490-34 14070 Hitachi HD14070B 459-10 1410 A!.lD PSI1410 *lS03 , 273-5 14035 Hitachi HD14035B 463-24 Motorola MC14070BA 459-11 SGS TDA1410 2889-41 

14014 Hitachi HD14014B 463-115 3489-57 MC14070BC 459-12 141000 Motorola MC141000 1036-130 ~: 
Motorola MC14014BA 463-116 Motorola MC14035BA 463-25 14071 Hitachi HD14071B 458-46 1088-15 ~. 3490-87 3489-69 Motorola MC14071BA 458-47 1051-21 

MC140148C 463-117 MC140358C 463-26 MC14071BC 458-48 141099 Motorola MC141099 1088-43 g 
14015 Hitachi HD14015B 462-116 3489-58 14072 Hitachi HD14072B 458-12 1411 r.:ct:rcla r,lC1411 *2753 

3489-92 14038 Hitachi HD14038B 449-4 Motorola MC14072BA 458-13 2480-71 
Motorola MC14015BA 462-117 Motorola MC14038BA 449-5 MC14072BC 458-14 *2753 

3489-100 MC14038BC 449-6 14073 Hitachi HD14073B 456-155 2890-30 ~ MC14015BC 462-118 1404 AMD 1404AC 3488-23 Motorola MC14073BA 456-156 1412 Fujitsu MB1412A 506-29 
3489-93 1404AM 3488-24 MC14073BC 456-157 2467-23 

14016 Hitachi HD14016B 2417-54 r.!cl:rcIJ r.:C1404-10 *2761 14075 Hitachi HD14075B 458-26 lambda lAS1412 2954-91 
Motorola MC14016BA 2417-55 

2966-150 Motorola MC14075BA 458-27 
r.l~lcrcla (.:C1412 *2753 

MC14016BC 2417-56 
r.1C1404-5 *2761 MC14075BC 458-28 2480-89 

14017 Hitachi HD14017B 452-80 
2966-81 14076 Hitachi HD14076B 455-124 

*2753 
Motorola MC14017BA 452-81 

r.!C1404-6 *2761 Motorola MC14076BA 455-125 2890-31 
2966-1 MC14076BC 455-126 

MC14017BC 452-82 
r.~C1404A-10 *2761 14077 Hitachi HD140778 459-48 141200 Motorola MC141200 1086-131 

14018 Hitachi HD140188 453-115 2966-151 Motorola MC14077BA 459-49 
1088~16 

Motorola MC140188A 453-116 Panasonio MN1404 1086-119 MC14077BC 459-50 1051-22 
MC140188C 453-117 1053-28 14078 Hitachi HD14078B 458-193 1413 r.lcl:rc!a r.:C1413 *2753 

1402 AMD 1402AC 3488-7 14040 Hitachi HD14040B 451-181 Motorola MC14078BA 458-194 2480-48 
3~~g-5 Motorola MC14040BA 451-182 r.lC 14078BC 458-195 *2753 

1402AM 3488-8 , 273-5 1408 AMD 1408-6 2444-6 2890-32 
3488-6 MC14040BC 451-183 1408-7 2443-51 1414 Motorola MC1414 2893-41 

Panasonic MN1402 1086-117 \I 273-5 1408-8 2442-27 \I 270-14 
, 246-8 14042 Hitachi HD140428 459-107 DAC1408A-6 2444-3 r!allml Lr.11414 *3317 

1053-26 Motorola MC14042BA 459-108 SSS1408A-7 2443-47 2893-40 
, 246-8 MC14042BC 459-109 SSS1408A-8 2442-19 1415 lambda lAS1415 2955-49 

SiliconG SG1402 2964-165 14043 Hitachi HD14043B 459-148 AD AD1403-7 *3164 Sanyo lB1415 2463-9 
, 278-6 Motorola MC14043BA 459-149 2443-48 1415 r.lolcrcla r.lC1416 *2753 

Western TR1402 2487-61 MC140438C 459-150 AD140S-8 *3164 2480-33 
14020 Hitachi HD140208 452-16 14044 Hitachi HD14044B 459-129 2442-21 *2753 

Motorola MC14020BA 452-17 Motorola MC14044BA 459-130 1\01403-9 *3164 2890-33 
MC14020BC 452-18 MC14044BC 459-131 2441-7 Sanyo lB1416 2463-10 

14021 Hitachi HD14021B 463-46 14046 Hitachi HD14046B 464-49 I.!clcrcla r.lC1408-6 *2759 14160 Hitachi HD14160 452-134 
3490-75 Motorola MC14046BA' 464-50 2444-7 Motorola MC14160BA 452-135 

Motorola MC14021BA 463-47 2945-45 , 253-6 MC14160BC 452-136 
3490-88 MC14046BC 464-51 , 256-14 14161 Hitachi HD14161B 451-50 

MC14021BC 463-48 2945-46 r.1C1401l-7 *2759 Motorola MC14161BA 451-51 
3490-76 14049 Hitachi HD14049B 450-17 2443-52 MC14161BC 451-52 

14022 Hitachi HD14022B 453-150 Motorola MC14049UBA 450-18 , 253-6 14162 Hitachi HD141628 452-106 
Motorola MC14022BA 453-90 MC14049UBC 450-19 , 256-14 Motorola MC14162BA 452-107 

MC14022BC 453-91 1405 AMD 1405A 3488-10 r,\C140S-8 *2759 MC14162BC 452-108 
14023 Hitachi HD14023B 457-49 II 289-6· 2442-33 14163 Hitachi HD14163B 451-26 

Motorola MC14023BA 457-50 lambda lAS1405 2952-110 \I 253-6 Motorola MC14163BA 451-27 
MC14023BC 457-51 Motorola MC1405 2438-31 , 256-14 MC14163BC 451-28 
MC14023UBA 457-52 Panasonic Mil 1405 1086-120 National lM1408-6 2444-9 14174 Hitachi HD14174B 455-165 
MC14023UBC 457-53 1053-29 lM1408-7 2443-54 Motorola MC14174BA 455-166 

14024 Hitachi HD14024B 451-153 Sanyo lB1405 2463-7 lM1408-8 2442-35 MC14174BC 455-167 
Motorola MC14024BA 451-154 2964-80 PMI DAC-140SA-6 2444-5 14175 Hitachi HD14175B 455-148 

MC14024BC 451-155 14050 Hitachi HD14050B 450-52 DAC-140BA-7 2443-50 Motorola MC14175BA 455-149 
14025 Hitachi HD14025B 458-120 Motorola MC14050BA 450-53 DAC-140SA-8 2442-23 MC14175BC 455-150 

Motorola MC14025BA 458-121 MC14050BC 450-54 Signetics MC1408-7 2443-36 1419 Sanyo l81419 2463-11 
MC14025BC 458-122 14051 Hitachi HD14051B 2423-92 MC1408-8 2442-37 14194 Hitachi HD14194B 462-149 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted, . 
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14194 Motorola MC14194BA 462-150 1439 Motorola MC1439 2932-1 14433 Motorola MC14433 2438-8 14511 Hitachi HD14511B 455-48 
3489-74 144 Intersil DG144A 2418-65 ~ 253-5 2464-27 

MC14194BC 462-151 DG144B 2418-83 ~ 238-15 Motorola MC14511BA 455-49 
142 Fairchild CCD142 2964-4 National LM144 2910-78 TeledyneS 14433 2438-11 ~ 260-2 

2964-54 2927-48 14433A 2438-12 2464-28 
Intersil DG142A 2421-58 Siliconix DG144A 2418-68 14435 Motorola MC14435 464-30 ~ 260-2 
NEC-Electron uPC 142 2960-27 DG144B 2418-84 2438-32 MC14511BC 455-50 
SGS M142 3491-69 L 144A 2912-74 MC14435E 464-31 ~ 260-2 

M142A 3491-70 ~ 266-9' 2438-33 2464-29 
Siliconix DG142A 2421-61 L144B 2912-75 1444 Motorola MCl444 2485-75 ~ 260-2 

DG142B 2421-65 11 266-9 14443 Motorola MC14443 2429-39 145112 Motorola MC145112 2945-99 
1420 Inmos IMS1420 *3790 L144C 2912-76 14444 Motorola MC14444 2429-37 14512 Hitachi HD14512 461-144 

3483-4 11 266-9 14447 Motorola MCl4447 2429-40 Motorola MC14512A 461-145 
IMS1420L *3790 1440 Plessey SL 1440 2905-157 1445 Motorola MCl445 2888-41 MC14512C 461-146 

3483-22 Siemens TBA1440G 2905-176 TI MC1445 2888-43 14513 Motorola MC14513BA 455-51 
SGS TDA1420 2889-42 Signetics TBA1440G 2905-182 14457 Motorola MCl4457 2902-13 2464-30 

1421 InClos ItlS1421 *3790 14400 Molorola MC14400 * 729 MCC14457 464-65 MC14513BC' 455-52 
3482-113 *3298 14458 Motorola MCl4458 2902-14 2464-31 

~ 
TeledyneP 1421 2934-3 2948-64 MCCl4458 464-66 14514 Hitachi HD14514B 454-118 

1421-01 2934-2 14401 Molorola r.IC14401 *3298 1446 Plessey MJl446 2949-55 Motorola MC14514BA 454-120 
1421-02 2934-1 2948-65 14460 Motorola MCl4460 2898-45 MC14514BC 454-121 !.'II 142100 I.lolorola 1.1C142100 *3298 14402 1.1010rola UC14402 *3298 14466 Motorola MCl4466 2906-117 145143 Motorola MC145143 2945-100 

;;~.-i 
2423-2 2948-66 14467 Motorola MCl4467 2906-118 145144 Motorola MC145144 2945-101 

*3298 14403 I.lolorola r.1C14403 *3298 14469 Motorola MCl4469 464-8 145145 Motorola MC145145 2945-102 
2947-128 2947-69 11 258-12 145146 Motorola MC145146 2945-103 

1422 Motorola MC1422 2951-1 2948-67 2486-15 14515 Hitachi HD14515B 454-119 
1424 Intersil ICM1424B 2899-109 14404 1.1010roll I.1C14404 *3298 ~ 258-12 Motorola MC14515BA 454-122 

; .. ~~ ICM1424MB 2899-110 2947-89 14490 Motorola MCl4490 465-15 MC14515BC 454-123 
ICM1424MC 2899-111 14405 I.!olorola UC14405 *3298 MCl4490E 465-16 145151 Motorola MC145151 2945-104 

•• ~$jl' TeledyneP 1424 2935-23 2947-70 14495 Motorola MCl4495 455-42 145152 Motorola MC145152 2945-105 
~ ~;\::' 1425 TeledyneP 1425 2921-38 2948-68 2463-71 145155 Motorola MC145155 2945-106 
~~. 1425-01 2911-44 14406 I.lolorola r.1C14406 *3298 145 Intersil DG145A 2421-34 145156 Motorola MC145156 2945-107 

t~;f~;~r 2920-16 2947-101 lIallonal Ll.1145 *3301 145157 Motorola MC145157 2945-108 
1425-02 2911-45 14407 1.1010rola I.1C14407 *3298 Siemens FZH145 472-83 145158 Motorola MC145158 2945-109 

2920-15 2947-90 FZJ145A 472-26 145159 Motorola MC145159 2945-110 

I':~, 1426 Sanyo LB1426 2463-12 14408 Uolorola 1.IC14408 *3298 Siliconix DG145A 2421-37 14516 Hitachi HD14516B 451-82 
I • TeledyneP 1426 2921-41 464-94 DG145B 2421-43 Motorola MC14516BA 451-83 
!::'::,i:~,";:, 1426-01 2920-18 *3298 Telefunken UAA145 2967-148 MC14516BC 451-84 

U 
1426-02 2920-26 2948-18 1450 Panasonic MN1450 1086-109 14517 Hitachi HD14517B 462-136 
1426-03 2920-25 14409 1,1010ro13 1.1C14409 *3298 1053-32 Motorola MC14517BA 462-137 

143 Fairchild CCD143 2964-5 464-95 Plessey SP1450B 2948-155 3491-60 
2964-55 *3298 Sanyo LB1450 2901-86 MC14517BC, 462-138 

Harris LI.1143 *3286 2948-19 14500 I.lolorola UC14500B * 729 
3491-57 

*3288 1441 . Siemens TBAl441 2905-177 464-7 14518 Hitachi HD14518B 453-22 
2910-73 Signetics TBA1441G 2905-183 

* 729 
Motorola MC14518BA 453-23 

Intersil DG143 2418-95 14410 1.lolorola I.IC14410 *3298 1086-101 MC14518BC 453-24 
National LM143 2910-77 2949-157 

145000 Motorola MC145000 2463-64 
14519 Hitachi HD14519 461-128 

Siliconix DG143A 2418-98 14411 !.Iolorola 1,IC14411 *3298 HD14519B 457-167 
DG143B 2418-109 464-17 145001 Motorola MC145001 2463-65 

Motorola MC14519BA 461-129 
Telefunken U143 2463-76 *3298 

14501 Hitachi HD14501 459-66 MC14519BC 461-130 
2903-75 2486-34 Motorola MC14501UBA 459-67 1452 Hitachi HA1452W 2897-187 

1430 Panasonic MN1430 1086-121 14412 Exar XR14412F *3187 
MC14501UBC 459-68 14520 Hitachi HD14520B 451-127 

1053-30 2948-146 14502 Hitachi HD14502B 449-158 DOC SDC-14520 2967:33 
Plessey SL 1430 2905-154 XR14412V *3187 

Motorola MC14502BA 449-159 Motorola MC14520BA 451-128 
TeledyneP 1430 2909-90 2948-147 MC14502BC 449-160 MC14520BC 451-129 

2910-12 "'010ro13 1.1C14412 *3298 145026 Motorola MC145026 2902-15 14521 Motorola MC14521BA 462-108 
2913-141 464-42 145027 Motorola MC145027 2902-16 MC14521BC 462-109 
2922-45 *3298 145028 Motorola MC145028 2902-17 14522 Hitachi HD14522B 453-7 

1430-83 2910-13 2948-135 14503 Hitachi HD14503B 450-94 Motorola MC14522BA 453-8 
2913-142 14413 1.1010rola J.1CI4413-1 *3298 Motorola MC14503BA 450-95 MC14522BC 453-9 
2922-46 2948-85 MC14503BC 450-96 14524 Uolcrola r,IC1.114524A *3840 

1431 Plessey SL1431 2905-155 r.1CI4413-2 *3298 14504 Motorola MC14504BA 464-3 461-11 
1432 Panasonic MN1432 1086-122 2948-86 MC14504BC 464-4 *3840 

1053-31 14414 tlolorola r.1CI4414-1 *3298 14505 Motorola MCM14505A 460-108 3484-2 
Plessey SL 1432 2905-156 2948-87 3472-14 UCr,114524C *3840 

1435 Panasonic MN1435 1086-123 JlC14414-2 *3298 MCM14505C 460-109 461-12 
1053-31 2948-88 3472-15 *3840 

TeledyneP 1435 2910-25 14415 Motorola MC14415 464-141 14506 Hitachi HD14506B 457-185 3484-3 
2913-167 MC14415E 464-142 Motorola MC14506BA 457-186 14526 Hitachi HD14526B 451-118 
2929-56 14416 '.Iolorola I.IC14416 *3298 MC14506BC 457-187 Motorola MC14526BA 451-119 

1436 Motorola MC1436 2910-83 2949-56 14508 Hitachi HD14508B 459-88 MC14526BC 451-120 
2933-10 14417 ',Iolorola 1.ICI4417 *3298 Motorola MC14508BA 459-89 14527 Hitachi HD14527B 464-96 

MC1436C 2910-92 2949-57 MC14508BC 459-90 Motorola MC14527BA 464-97 
2933-51 14418 1.lolorola I,IC14418 *3298 1451 GI ER1451 3455-9 MC14527BC 464-98 

National LM1436 2910-93 2949-58 14510 Hitachi HD14510B 452-162 14528 Hitachi HD14528B 462-29 
2933-54 14419 Uolorola 1,IC14419 *3298 DOC SDC-1451O 2967-32 Motorola MC14528BA 462-30 

Sanyo LB1436 2463-13 465-165 Motorola MC14510BA 452-164 MC14528BC 462-31 
SiliconG SG1436 2910-85 ~ 286-10 MC14510BC 452-165 14529 Motorola MC14529BA 2423-18 

2933-12 *3298 145100 I.lolorola 1,:CI45100 *3298 2423-77 
SG1436C 2910-95 2468-5 2423-3 MC14529BC 2423-19 

2933-52 ~ 286-10 *3298 2423-78 
1437 Motorola MC1437 2940-18 *3298 2947-129 1453 Panasonic MN1453 1086-110 

Raytheon RC1437 2940-19 2948-61 145104 Motorola MC145104 2945-95 1055-1 
TeledyneP 1437 2921-3 ~ 286-10 145106 Motorola MC145106 ' 2945-96 14530 Motorola MC14530BA 459-64 

1437-80 2921-4 1443 TeledyneP 1443 2924-48 145107 Motorola MC145107 2945-97 MC14530BC 459-65 
1438 Motorola MC1438 2887-20 1443-83 2921-40 145109 Motorola MC145109 2945-98 14531 Hitachi HD14531B 466-25 

Arranged alphanumerically from left to right 
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14531 Motorola MC145318A 466-26 14557 Motorola MC145578A 463-178 14583 Motorola MC145838A 464-113 1469 Motorola MC1469 2959-55 
MC145318C 466-27 3491-55 MC145838C 464-114 2959-56 

14532 Hitachi HD145328 466-3 MC145578C 463-179 14584 HitaChi HD145848 465-21 1470 Sanyo L81470 2463-32 
Motorola MC145328A 466-4 14558 Hitachi HD145588 454-21 Motorola MC145848A 465-22 SGS TDA1470 2905-106 

MC145328C 466-5 Motorola MC145588A 454-22 MC145848C 465-23 TDA1470A 2905-107 
14533 Hitachi HD145338 453-48 MC145588C 454-23 14585 Hitachi HD145858 449-85 TI mS1470 *1557 
14534 Hitachi HD145348 453-84 14559 Hitachi HD145598 464-69 Motorola MC145858A 449-86 1057-20 

Motorola MC14534BA 453-85 Motorola MC14559BA 464-70 MC145858C 449-87 1472 Motorola MC1472 2482-49 
Ii 232-4 Ii 256-14 14597 Motorola MC145978A 460-70 1.lotercla I!C1472U/PI * 2753 

MC14534BC 453-86 MC145598C 464-71 1086-102 Western PT14728 2487-5 
If 232-4 Ii 256-14 MC145978C 460-71 PT14728-01 2487-6 

14536 Hitachi HD145368 462-72 1456 Motorola MC1456 2933-9 1086-103 1473 Sanyo LB1473 2901-87 
Motorola MC145368A 462-73 Ii 252-12 14598 Motorola MC14598BA 460-39 148 AMD LM148 2942-27 

MC145368C 462-74 MC1456C 2933-53 1086-104 Fairchild uA148 2942-28 

14537 Hitachi HD14537 460-116 Ii 252-12 MC145988C 460-40 IImls Lr.t148 *3285 
Motorola MCM14537A 460-117 Signetics MC1456 2933-11 1086-105 *3283 

3472-64 14560 Motorola MC14560BA 449-1 14599 Motorola MC145998A 460-37 2942-29 

3472-64 Ii 228-10 1086-106 Motorola LM148 2942-30 ---------; 
MCM14537C 460-118 MC145608C 449-2 MC14599BC 460-38 Raytheon LM148 2942-31 

3472-67 Ii 228-10 1086-107 TI LM148 2942-32 

3472-67 14551 Motorola MC145618A 449-117 145K5 National LM145K5 2956-130 1480 Plessey MJ1480 2947-50 

14538 Motorola MC145388A 462-47 Ii 228-10 2957-20 SL 1480 2947-51 I 

MC145388C 462-48 MC145618C 449-118 146 flu XR145 *3207 TeledyneP 1480 2909-85 

~ 14539 Hitachi HD145398 461-81 Ii 228-10 2912-77 1482 Western PT1482B 2487-10 

Motorola MC145398A 461-82 14562 Motorola MC145628A 463-182 2928-37 Pl'1482B-01 2487-13 

MC14539BC 461-83 3491-42 IImls U.1146 *321:5 1488 Exzr XR1488 *3108 

1454 Motorola MC1454 2896-82 MC145628C 463-183 *328a 2469-.53 
3491-41 Intersil DG146A 2418-44 Fairchild uA1488 2469-54 

I Panasonic MN1454 1086-111 
1055-2 14566 Hitachi HD14566B 453-105 DG1468 2418-52 I.latercla r.:C1488 *2753 .. 

14541 Hitachi HD145418 462-69 Motorola MC145668A 453-106 National LM146 2912-85 2469-56 j 
Motorola MC14541BA 462-70 .MC145668C 453-107 Raytheon LM146 2912-88 Ii 260-3 

2951-27 14568 Hitachi HD14568B 453-110 SGS L146 2960-17 National DS1488 2469-57 

MC145418C 462-71 Motorola MC145688A 453-111 Siliconix DG146A 2418-47 II 257-13 

2951-28 2945-32 DG1468 2418-54 Signelics MC1488- 2469-58 

~ 145414 Motorola MC145414 2948-94 MC145688C 453-112 Telefunken UAA146 2967-149 SiliconG SG1488 2469-59 

14543 Hitachi HD145438 455-11 2945-33 1460 TeledyneP 1460 2929-43 TI MC1488 2469-60 

Motorola MC14543BA 455-12 
14569 Hitachi HD14569B 453-151 1461 TeledyneP 1461 2909-72 1489 Exzr XR14B9A *3188 

Ii 260-2 
Motorola MCt45698C 453-152 1461-83 2918-31 2473-29 

1457 Hitachi HA1457 2897-146 1463 I.!&tmll r.:C1463G *3205 Fairchild uA1489 2473-21 
2464-47 

14572 Hitachi HD14572 459-69 2960-32 uA1489A 2473-30 
If 260-2 

Motorola MC14572A 459-70 1.IC1463R *3295 r.lcterala 1.:C1489 *2753 -MC145438C 455-13 If 273-5 2960-35 2473-23 
Ii 260-2 MC14572C 459-71 Sanyo LA1463 2905-101 Ii 260-3 

2464-48 If 273-5 1464 Sanyo LA1464 2905-102 r.~C14n!!~ *2753 
If 260-2 14573 Motorola MC14573 464-24 1466 I.laterala r.1C1465 *3295 2473-32 

145431 I.:ct:rcla r.:C145431 *3293 2944-36 2960-19 If 260-3 
2948-95 14574 Motorola MC14574 464-23 1468 Exar XR1468 2958-74 National DS1489 2473-24 

145433 r.:::t:rcla r.:C145433 *3293 2895-51 !.Ictcrola r.1C1468 *3295 If 257-13 
2948-96 14575 Motorola MC14575 464-25 2958-69 DS1489A 2473-33 

145434 r.:ctcrela r.:C145434 *32!l3 2894-25 2960-26 If 257-13 
2948-97 2894-26 2960-28 Signetics MC1489 2473-25 

14544 Motorola MC145448A 2464-44 1458 Exar XR1458 2909-1 2960-66 MC1489A 2473-34 
MC145448C 2464-45 2!)3!J-3~ 2C:0-Ca SiiiconG SG14&9 2473-26 

145440 I.lnttrc!l 1.:C145440 *3293 Fairchild uA1458 2909-2 SiliconG SG1468 2958-71 SG1489A 2473-35 
2948-126 uA1458C 2939-40 2960-30 149 National LM149 2942-33 

145441 r.htercl! r.:C145441 *3298 IImls Lr.11458 *3285 2960-70 Raytheon LM149 2942-34 
2948-127 *3288 SG1468T 2960-72 SGS L 149 2897-55 

14547 Motorola MC145478A 454-19 Motorola MC1458 2909-3 146805 .1.lctcrafJ 1.1146805 *1352 1494 Motorola MC1494 2964-160 
2463-77 2939-42 r.1C146B05 *1352 1495 Motorola MC1495 2964-161 

MC145478C 454-20 MC1458C 2940-33 146805E2 SiliconG SG1495 2904-166 
2463-78 MC1458N 2940-6 I.lctcrcla r.1146805E2 * 1737 1496 Motorola MC1496 2962-92 

14549 Hitachi HD14549B 464-74 MC1458S 2940-7 rmSC05E2W * 1737 National LM1496 2962-94 
Motorola MC145498A 464-75 National LM1458 2909-4 Motorola MC146805E2 1091-88 Signetics MC1496 2962-102 

MC145498C 464-76 2939-44 1067-20 . SiliconG SG1496 2962-106 
1455 Motorola MC1455 2951-37 NEC-Electron uPC1458 2909-5 146805F2 1498 Panasonic MN1498 1086-115 

MC14558C 3491-51 2939-46 Ualcrcla U146!105F2 * 1737 If 246-8 
Panasonic MN1455 1086-112 PMI PM1458 2909-7 1.1146805F2El.1 * 1737 1055-4 

1055-3 Raytheon RC1458 2909-8 
. Motorola MC146805F2 1091-52 Ii 246-8 

Plessey SP14558 2948-156 RCA CA1458 2909-9 1067-21 1499 Panasonic MN1499 1086-113 
14551 Motorola MC14551BA 2420-2 Siemens T881458 2939-34 146805G2 

If 246-8 1.lolarola r.1146805G2 * 1737 MC145518C 2420-3 SiliconG MC1458 2909-14 U14SE05G2EU * 1737 1055-5 
14552 Motorola MCM14552A 460-130 SG1458 2909-15 Motorola MC146805G2 1067-22 If 246-8 

3472-6 TI MC1458 2909-16 14680G2 MN1499A 1086-114 
MCM14552C 460-131 14580 Hitachi HD14580B 460-77 Motorola MC14680G2 1091-53 11 246-8 

3472-7 Motorola MC14580BA 460-78 146818 Hilichl HD146818 *1345 1055-6 
14553 Motorola MC14553BA 453-49 3470-42 r.lal:rcla UC146818 *1352 If 246-8 

MC145538C 453-50 MC145808C 460-79 1092-15 14H4 1.11.11 HAL 14H4C 506-120 
14554 "'otorola MC145548A 449-122 3470-43 146823 lJatarcla r.IC146823 *1352 HAL 14H4M 506-121 

MC145548C 449-123 14581 Hitachi HD145818 449-60 1092-90 W.II PAL14114-2 *4470 
14555 Hitachi HD145558 454-29 Motorola MC145818A 449-61 1468705 PAL 14114C *4449 

Motorola MC145558A 454-30 MC14581BC 449-62 1.:cl:rcIJ r.1C146B705 * 1352 506-41 
MC145558C 454-31 14582 Hitachi HD14582B 449-72 *1730 *4449 

14556 Motorola MC145568A 454-41 Motorola MC145828A 449-73 1468705G2 3457-15 
MC145568C 454-42 MC14582BC 449-74 Motorola Me 1468705G2 1067-23 PAL14114U *4449 

14557 Hitachi HD145578 463-177 14583 Hitachi HD145838 464-112 1469 r.!clcrcla r.IC1469 *3295 506-42 

If Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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14H4 

14L4 

150 

1500 

52 

UP.II 

lIallonal 

MMI 

w.n 

MicroPwr 

t.lIcroEng 

Plessey 
PMI 

PAL14H4I.l * 4449 
3457~ 16 

Dr.1PAL 14H4C * 737 
506-69 

* 737 
3457-45 

DI.IPAL14H41,\ * 737 
506-70 

* 737 
3457-46 

HAL 14L4C 
HAL 14L4M 
PAL 14L4-2 
PAL14L4C 

506-122 
506-123 

*4470 
*4449 

506-43 
*4449 

3457-17 
PAL 14L4U * 4449 

506-44 
*4449 

3457-18 
DUPAL14L4C * 737 

506-71 
* 737 

3457-47 
DI,lPAL 14L4U * 737 

506-72 
* 737 

3457-48 
PAL14L8 * 4458 
TBP14S101.1 * 3964 

ACS15/65 
LA15 
IPI15 
LAS15CB 
LAS15U 
OP-15A 
OP-15B 
OP-15C 
OP-15E 
OP-15F 
OP-15G 
1.1CE-ADI5C 

3460-9 
1757-31 
4141-135 
2964-86 
2954-105 
2959-25 
2918-16 
2920-50 
2924-56 
2918-17 
2920-51 
2924-57 

*4437 
4140-194 

1.ICE-DI5A *4437 
4140-199 

1.1CE-DI5B "*4437 
4140-200 

r.1CE-DI5D *4437 

CLA15XX 
OP-15A 

OP-15B 

OP-15C 

OP-15E 

OP-15F 

OP-15G 

4140-201 
4141-73 
2918-18 

~ 256-19 
2920-52 

~ 256-19 
2924-58 . 

~ 256-19 
2918-19 

~ 256-19 
2920-53 

~ 256-19 
2924-59 

MasterLogic ML 150 
1.lolorola LU 150 

~ 256-19 
4141-166 

*3295 
2959-40 

*3345 
2962-24 

!lallonal 

Siemens 
Signetics 
SiliconG 

AMD 

Epson 
f;1olcrol3 

AF150 

W150 

G150 
MJ150 
SG150 
SG150A 
1500C 
1500L 
1500M 
GA1500 

*3299 
2959-43 

11 281-13 
2949-39 
2899-169 
2959-46 
2959-47 
2894-12 
2893-22 
2893-23 

*4307 
4140-2 

SED1500 2463-49 
I.1C1500-10 *2761 

2966-152 
f.lCI500-2 *2761 

2966-51 

1500 

1501 

1502 

1503 

1504 

1505 

1506 

1507 

1508 

151 

1510 

1512 

1514 

1.1010rola 

Sanyo 
Signelics 

Universal 
SiliconG 

TI 
SiliconG 
Western 

l.Iolorola 

SiliconG 
I.Iolorola 

TI 
Lambda 
Motorola 
TI 
AMD 

Lambda 
I.lolorola 

Signetics 

TI 
AMD 

AMD 

AD 

Lambda 
I.lolarola 

National 
PMI 
Signetics 
Intersil 

lIallonal 

UC1500-5 * 2761 
2966-82 

1.1CI500-6 *2761 
2966-2 

1.ICI500A-l0 *2761 
2966-153 

1.1CI500A-2 * 2761 
2966-52 

I.1C1500A-5 *2761' 
2966-83 

I.ICI500A-6 * 2761 
2966-3 

LB 1500 2903-80 
SI.IVI.1EI500 * 1964 
VtlE1500 * 1964 
HCM 1500 4141-123 
SG1501A 2958-82 

TCM1501 
SG1502 
FR1502-10 
FR1502-11 
I.1C1503 

11 281-12 
2949-113 
2960-74 
3456-27 
3456-24 

*2761 
2966-53 

1.IC1503A * 2761 
2966-54 

SG 1503 2966-63 
I.1C1504-10 *2761 

2966-154 
1.1CI504-5 * 2761 

2966-84 
. UC1504-6 *2761 

2966-4 
1.1CI504A-l0 * 2761 

TCM1504 
LAS1505 
MC1505 
TCM1505 
1506 

2966-155 
2949-114 
2952-75 
2438-34 
2949-115 
3488-5 
3488-3 

LAS 1506 2953-20 
I.IC1506 * 2759 

TDA1506 

TCM1506 
1507 

2439-29 
2906-82 
2964-138 
2949-116 
3488-6 
3488-4 

1508-8 2442-28 
SSS1508A-8 2442-20 
AD1508-8 *3164 

2442-22 
AD1508-9 *3164 

2441-8 
LAS1508 2953-86 
1.1CI508-8 * 2759 

LM1508-8 
DAC-1508A-8 
MC1508-8 
DG151A 
DG151B 
AF151 

2442-34 
~ 253-6 

2442-36 
2442-24 
2442-38 
2415-100 
2415-107 

*3345 
2962-25 

National LF151 2927-35 
2922-44 LF151A 

NEC-Electron uPC 151 
Siemens FZJ151A 
Siliconix DG151A 

DG151B 
Lambda LAS1510 
Signetics TDA 1510 

. 2930-49 
472-21 

2415-103 
2415-109 
2954-5 
2897-124 

Weslern WD1510-00 *3994 
3456-58 

WD1510-01 *3994 
3456-59 

Lambda 
Signetics 
TI 

Motorola 

\'1D1510-02 * 3994 

LAS1512 
TDA1512 
TCM1512 
TCM1512A 
MC1514 

3456-63 
2954-54 
2897-3 
2949-117 
2949-118 
2893-4 

1514 

1515 

1516 

1517 

1518 
152 

1520 

1521 

1522 

1523 
1524 

1525 

1526 

1527 

1528 
153 

1531 
1532 

1533 
1534 

Motorola 

lIalional 

Lambda 
Sanyo 
Signetics 

Signetics 
Wellek 

Signetics 
Wallek 

MC1514 

LM1514 

LAS1515 
LB1515 
PCA 1515 
TDA1515 
TCA1516 
\'1ll1516 

PCA1517 
WTLI517 

Lambda LAS1518 
Intersil DG 152A 
NEC-Electron uPC 152A 
Siliconix DG152A 

DG152B 
Lambda LAS1520 
Signetics TDA 1520 
TI TCM1520 
Plessey SL 1521 

Plessey 
Signetics 
Plessey 
Exar 

Lambda 
National 
Plessey 
RCA 

Signetics 

SiliconG 

TI 
Unllrode 

Exar 

I.Iolorola 
Plessey 
SiliconG 

Siliconix 
1.1010rol3 

SiliconG 

Exar 

1.1010rol3 
Signetics 

SiliconG 

Siliconix 
Unilrode 

SL 1522 
TDA1522 
SL 1523 
XR1524 

LAS1524 
LM1524 
SL 1524 
CA1524 

SG1524 
TDA1524 

SG1524 

SG1524 
UC1524A 

XR1525A 

SG1525 
SL 1525 
SG1525A 

SI1525B 
SG1526 

SG1526 

XR1527A 

SG1527 
TDA1527 

SG1527A 

SI1527B 
UC1527A 

Lambda LAS1528 
Intersil DG153A 

DG153B 
National LF153 
NEC-Electron uPC153A 
Siemens SM153 
SiliconG SG 153-05 

SG153-08 
SG153-12 
SG153-15 
SG153-18 

Siliconix DG153A 

Plessey 
Plessey 
SiliconG 
Signetics 
Signetics 

DG153B 
SL 1531 
SL 1532 
SG1532 
TDA1533 
S1534 
SA1534 

, Arranged alphanumerlcally from left 10 right. 

BUI 

Plgl-lInl Numblr Sourci Dlvici Plgl-liRi 

~ 270-14 
~ 285-10 
*3317 

2893-3 
2955-16 
2903-81 
2898-170 
2897-125 
2898-174 

*1038 
- 511-100 

2898-171 
*1038 

511-101 
2955-87 
2416-20 
2935-27 
2416-23 
2416-57 
2955-128 
2897-4 
2949-16 
2888-123 

11 268-15 
II 272-5 

2888-124 
2898-11 
2888-125 

*3190 
2960-87 
2956-40 
2961-5 
2888-126 

*3368 
2961-15 

, 2961-24 
2896-38 
2905-73 
2961-29 

II 277-15 
II 277-17 
II 281-9 

2961-55 
*3444 

2961-100 
*3191 

2960-88 
*3297 

2888-127 
2961-30 

II 277-16 
2961-44 

*3297 
2960-118 
2961-31 

~ 280-13 
*3191 

2960-89 
*3297 . 

2421-27 
2906-151 
2961-32 

II 277-16 
2961-45 

*3445 
2961-101 
2956-72 
2420-74 
2420-80 
2938-11 
2928-35 
2948-78 
2952-123 
2953-108 
2954-96 
2955-54 
2955-111 
2420-77 
2420-82 
2888-119 
2888-120 
2960-11 
2906-87 
510-82 
510-81 

1535 

1536 

1537 

1538 
15380 
1539 
154 

1541 

1542 

1543 

1544 

1545 
1547 
1549 

155 

1550 

1552 
1553 

15530 

15531 

Unllrode 

Motorola 

National 

SiliconG 

Motorola 
Raytheon 
Motorola 
Rockwell 
Motorola 
Intersil 

UC1535 

MC1536 

MC1536R 
LM1536 

SG1536 

MC1537 
RM1537 
MC1538 
15380 
MC1539 
DG154A 
DG154B 

NEC-Electron uPCl54 
uPC154A 

Siliconix DG154A 
DG154B 

Panasonic MN 1541 

Panasonic MN 1542 

SiliconG 
Exar 

SiliconG 

SG1542 
XR1543 

SGl543 

Motorola MC1544 
Panasonic MN 1544 

SiliconG 
Motorola 
SiliconG 
SiliconG 

AMD 

Harris 

Intersil 

Motorola 

lIallonal 

PMI 

SG1544 
MC1545 
SG1547 
SGl549 

LF155 

LF155A 
LF155 

LF155 

LF155A 
LF155 

LF155A 
LF155 

LF155A 

PM155 

*3445 
2961-102 
2910-74 
2927-49 
2960-51 
2910-79 
2927-50 
2910-80 
2927-51 
2939-8 
2938-47 
2887-21 
1088-130 
2925-43 
2420-104 
2421-16 
2921-14 
2924-32 
2420-107 
2421-18 
1086-132 
1055-7 
1086-133 
1055-8 
2965-61 

*3192 
2965-89 
2965-92 

II 280-5 
II 280-14 

2485-76 
1086-134 
1055-9 
2965-93 
2888-42 
2965-100 
2963-4 

II 280-10 
2909-48 
2918-32 
2921-57 

*3286 
*3288 

2909-49 
2918-33 
2922-2 
2909-50 
2918-34 
2922-4 

*3309 
2927-6 

*3309 
2922-6 
2909-52 
2918-35 

PM 155A 2922-8 
Siemens 
CI.1A 

Motorola 
Plessey 
Sanyo 
Motorola 
Motorola 
SMC 

Harris 

Harris 
Harris 

FZJ155A 472-22 
CI.1A1550 *4311 

MC1550 
SL 1550 
LB1550 
MC1552 
MC1553 
COM1553A 
COM1553B 
HD15530-2 

4140-55 
2888-75 
2888-86 
2903-82 
2888-76 
2888-77 
2487-32 
2487-33 

* ·669 
* 688 
*1333 

464-19 
* 669 
* 688 
*1333 

2486-87 
HD15530-9 * 669 

* 688 
*1333 

464-20 
* 669 
* 688 
*1333 

2486-88 
HS15530RH 2486-86 
HD15531-2 * 669 

* 693 
*1333 
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PART NUMBIErr:lINDIE){ 
CUI CUI BUI Cn. 
1:1:=~:r Sa~rt3 Dtvlca PI;.-L1~1 rh:r.:~~r S:urci Davlca PIta-LIn I r:ur.:bn Saurci Dlvlca P.;I-Llu lIu:::tzr Scurc. Davlca P.;a-Llna 

15531 Harris liD15531-2 464-21 157 IImls lF157A *32!l8 16 MicroPwr OP-16C 2924-60 16032 I!JII~~zl I!S16032-10 * 1397 
* 669 2921-47 OP-16E . 2918-21 1081-3 
* 693 Intcrsil lF157 2926-56 OP-16F 2920-55 I:SI6032-6 *1381 
*1333 LF157A 2921-49 OP-16G 2925-1 *1333 

2486-89 Motorola LF157 2909-51 MicroTech CCD16DMUX 2962-42 *1397 
11015531-9 * 659 LF157A 2921-51 CCD16MUX 2962-41 1100-8 

* 693 IlaUml lF157 *3309 National LX16XXA 2965-127 *1381 
*1333 2926-58 LX16XXD 2965-133 *1383 

464-22 lF15711 *3309 LX16XXG 2965-139 *1397 
* 669 2921-53 LX16XXGB 2965-131 1081-4 
* 693 NEC-Electron uPC 157 2931-55 PMI MUX-16A 2425-29 Synertek SY16032 1081-13 
*1333 PMI PM157 2927-1 II 261-8 1605 Fairchild SH1605 2960-100 

2486-90 PM157A 2921-55 MUX-16B 2425-31 11 281-2 
1101553111 * 1i69 1571 Signetics TDA1571 2900-157 II 261-8 Harris HA-1605-5 2966-135 

* 6!l3 1574 Signetics TDA 1574 2900-158 MUX-16E 2425-30 ITT TDD1605 2952-36 
*1333 1576 Signetics TBA1576 2901-19 II 261-8 Lambda LAS1605 2952-102 

2486-91 1578 Signetics TDA1578 2901-141 MUX-16F 2425-32 l:zUml lH1605 *3343 
110155310 * 695 158 Motorola LM158 2913-29 II 261-8 2961-3 r---' 

1554 Motorola MC1554 2896-83 2938-25 OP-16A 2918-22 1I11605C *3343 
II 268-6 National LM158 2913-32 II 256-19 2961-4 

1555 Motorola MC1555 2951-38 2938-26 OP-16B 2920-56 1606 Oalsl r.IV-1605 *2622 
NEC-Electron uPC 1555 2951-40 LM158A 2913-47 II 256-19 2424-102 

1556 Motorola MC1556 2925-52 RCA CA158 2913-36 OP-16C 2925-2 r.1V-160llr.1 *2622 tfi" Signetics MC1556 2925-51 2938-28 II 256-19 2424-98 
1558 Fairchild uA1558M 2938-48 CA158A 2936-52 OP-16E 2918-23 r.IX-16G6 *2622 S IImll U.11558 *3265 Signetics LM158 2913-38 II 256-19 2425-23 ~. *3288 2938-30 OP-16F 2920-57 r.IX-1606:.1 *2622 

Motorola MC1558 2938-50 TI LM158 2913-44 II 256-19 2425-21 ~ MC1558N 2939-7 2938-33 OP-16G 2925-3 ITT TDD1606 2953-5 
MC1558S 2938-40 1580 Signetics TDA 1580 2900-145 II 256-19 1608 IImls IIA-1608 *3210 § rlational LM1558 2938-52 159 rlational LM159 2935-28 Trans-Data UMC-16 2487-74 *3287 

PMI PM1558 2938-54 NEC-Electron uPC 159A 2933-41 Tfi';1 r.IPY16110 * 812 2967-2 ~ 
Raytheon RM1558 2938-56 1590 Motorola MC1590G 2887-36 475-124 ITT TDD1608 2953-72 c3 
RCA CA1558 2938-58 II 268-7 475-125 Lambda LAS1608 2953-105 ~ Signetics MC1558 2938-60 1591 Panasonic MN1591 1087-1 YI6!lD * 812 16081 Fairchild F16081 1097-125 

.... 
SiliconG SG1558 2939-1 1594 Motorola MC1594 2964-162 160 r.:lcroEn~ r.:GBI60:J *4437 Ilzllml I:S16031 *1426 

L TI MC1558 2939-3 Signetics TDA 1594 2463-16 4141-8 1100-10 
1559 Signetics TDA1559 2906-83 1595 Motorola MC1595 2964-163 r.:GCI503 *4437 16082 Fairchild F16082 1097-130 
156 Ar~D LF156 2927-10 SiliconG SG1595 2964-167 4141-16 r!ZUC~2' IIS16032 *1428 

LF156A 2922-10 1596 Motorola MC1596 2962-93 Motorola XC160 4141-50 1100-13 
IImls lF15!i *326G National LM1596 2962-95 r::I1=~31 AFIGO *3345 161 Intersil DG161A 2418-48 

*32C8 Signetics MC1596 2962-103 2962-26 National AF161 2962-27 
2927-12 SiliconG SG1596 2962-107 U.l1fiO *3317 1!~lIm' LU161 *3317 

lF156.\ *3285 1599 Panasonic MN1599 1086-137 2892-11 2891-34 
*3283 15A05 Lambda LAS 15A05 2952-76 1600 GI CP-1600 1079-2 Siemens FZH161 473-23 

2922-12 15A12 Lambda LAS15A12 2954-55 CP1600 1089-1 FZJ161 473-20 
Intersil LF156 2927-13 15A15 Lambda LAS15A 15 2955-17 Harris HA-1600-2 2966-133 Siliconix DG161A 2418-51 

LF156A 2922-14 16 .1.1.:0 RTEI6//l050.\ * 1703 National LX1600A 2965-126 OG161B 2418-56 
Motorola LF156 2927-14 nTEl6/1l050 * 1704 ~ 282-14 L161 2894-57 

LF156A 2922-16 Burr-Brown MPC16S 2425-22 f 282-15 11 270-16 
1::11::11 LF155 *3309 Crc:::::::cn ISKI *1918 Supertex CM1600 3485-55 1610 HarriS HA-161b-2 2966-136 2927-17 1l:1:1 1!.~C-1!P1 me * 2621 CM1600-1 3485-28 ITT TDD1610 2954-2 LF155.\ *3309 Datel DAC-HP168MC 2462-5 W1600-2 3485-60 Panasonic MN1610 1099-57 2922-18 DAC-I:? ~Cu:~~C-1 I.! 1.1 1600 3485-61 1081-6 rlEC-Electron uPC156A 2931-29 2462-6 TI mS1600 *1557 16105 Fairchild F16105 1097-127 Panasonic Arl156 2965-159 n~I=' C~C-lIplm::l * 2620 
PMI PM156 2927-20 2462-7 

1057-21 1611 National DS1611 2482-13 

PM156A 2922-20 Datel DAC-HP168MM-l 
Western CP1600 1075-33 Panasonic MN1611 1099-58 

1562 Panasonic MN1562 1086-135 2462-8 MP1600 1081-29 1081-7 

1055-10 DAC-HP16DGC 2462-17 16000 Fzlrct.lI~ F16000 *1253 1612 ITT TDD1612 2954-27 

1563 r.~:I:rcI2 r.:CI553G *3295 DAC-HP16DMC 2462-18 *1297 Lambda LAS1612 2954-86 

2960-34 DAC-HP16DMM 1!z1lml D816000 *1365 National DS1612 2482-53 

1564 Panasonlc Mtl1564 1086-136 2462-19 1767-18 1613 National DS1613 2482-124 

1055-11 Dlltl IlD;\S-I61.:C *2623 Slcn&Ucs Sr.:SFT16000 * 1742 1614 National DS1614 2482-88 

Signetics PCA1564 2898-172 2432-10 Synertek SY16000 1100-9 16147 Ilational DS16147 2483-27 

1566 r~alcrcl2 r.:CI556 * 32!l3 *2523 1081-11 16149 National DS16149 485-7 

Signetics PCA1566 2898-173 2963-42 16008 Fairchild F16008 1097-120 2483-129 

15666 Motorola MC15666 2960-20 I!D.\S-16~.:1.I * 2620 1061-3 1615 Harris HA-1615-2 2966-137 

1568 Exar XR1568 2958-75 2432-11 National SC16008 1071-11 HA-1615-5 2966-138 

r~:ltrc!l r.:C15GO *3205 *2520 Synertek SY16008 1073-35 lIT TDD1615 2954-125 

2958-70 2963-43 1601 Sanyo LB1601 2967-165 Lambda LAS1615 2955-43 

2960-27 IIDAS-16WI *2623 16016 Fairchild F16016 1097-121 1616 Datel MX-1616 2425-18 
2960-29 E-HI 16D 4004-3 1077-26 Ollel I.IX-1616C *2622 
2960-67 Fairchild GLOW-16 1769-19 National NS16016 1081-2 Datel MX-1616M 2425-19 
2960-69 SPARK-16 1769-20 Synertek SY16016 1081-12 16177 National DS16177 2483-28 

SiliconG SG1568 2958-72 GI SPR-16 3484-107 1602 AMI S1602 2487-58 16179 National DS16179 485-8 
2960-31 IImls IIIDACI6!! *2722 Harris HA-1602-2 2966-134 2483-130 
2960-71 2461-15 Western TR1602 2487-62 1518 ITT TDD1618 2955-66 

SG1568T 2960-73 IiIDAC16C *2722 ~ 257-9 162 • Intersil DG162A 2418-78 
1569 r.lalcrclJ r.:C1569 * 32!l5 2461-24 1603 National DS1603 2474-34 Siliconix DG162A 2418-81 

2959-112 IPI IPI16 2964-106 2485-58 DG162B 2418-107 
2959-113 Lambda LAS16CB 2954-106 16032 Falrcbll~ F16032 *1293 1620 Harris HA-1620 2966-68 

157 IImls LF157 *321l6 2954-107 1100-7 16201 Fairchild F16201 1097-.133 
* 3261l LAS16U 2959-26 *1298 1!zllc~ll IlS16Z01-6 *1397 

2926-55 MicroPwr OP-16A 2918-20 1077-27 *1409 
lF157A *3285 OP-16B 2920-54 IIdianal IIS16032-10 * 1303 *1444 

~ Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Ie MASTER 
Bua Basa Basi BUI 
NumbBr Source Davlce Plgl-lInl Number Source Davlce Plge-lInl Number Sourci Davlce Page-lin Number SDurcl DlVlcl Pagl-Lln 

16201 lIalional IlS16201-6 *1446 1653 National OS1653 2485-67 1691 Western WD1691 *1569 16L2 National OMPAL 16L2M 506-80 
1100-12 1654 GI PIC1654 *1319 1101-43 * 737 

16202 Fairchild F16202 1097-128 1089-5 1692 Motorola MC1692 471-54 . 3457-56 
16203 Fairchild F16203 1097-123 *1319 ~ 234-12 16L6 MMI PAL16L6 *445B 
16204 Fairchild F16204 1097-122 1063-6 National OS1692 2472-39 16L8 AND AflIPAL 16LB * 604 
1623 Interdesign MOF1623B 2475-39 Motorola MC1654 471-18 Plessey SP1692B 471-55 * 615 
1624 ITT TOO1624 2956-17 1655 GI PIC1655A *1319 16923 TI SN16923 2896-131 * 611 
1625 Harris HA-1625 2966-69 1089-6 1694 Motorola MC1694 471-47 MMI HAL 16L8C 506-132 
1627 SiliconG SG1627 2480-20 *1319 3489-87 HAL 16L8M 506-133 

~ 280-9 1063-7 1697 Motorola MC1697 470-98 I.IMI PAL16LB-2 *4470 
1628 National OS1628 2484-3 1656 GI PIC1656 *1319 1699 Motorola MC1699 470-99 PAL16LB-4 *4470 
1629 SiliconG SG1629 2422-86 1089-7 16A4 MMI HAL 16A4C 506-124 PAL16LBA *4464 

2480-156 *1319 HAL 16A4M 506-125 PAL16LBC *4449 
~ 280-9 1063-8 1.11.11 PALI6A4C *4449 506-51 

2967-176 1658 Motorola MC1658 471-45 506-45 *4449 
~ 280-9 2945-160 *4449 3457-27 

163 Intersil OG163A 2421-38 Plessey SP1658 471-46 3457-19 PAL16LBM *4449 
OG163B 2421-44 2945-162 PAL16A4M *4449 506-52 

I 
National LM163 2915-46 166 Cherry CS166 2963-76 506-46 *4449 

LM163A 2887-65 Siemens FZJ166 473-21 *4449 3457-28 
2914-51 1660 AMO 1660 2931-40 3457-20 Nallonal DMPAL 16LBC * 737 

Siliconix OG163A 2421-41 Motorola MC1660 471-33 National OMPAL 16A4C 506-73 506-81 

1.*1 
OG163B 2421-46 ~ 235-3 3457-49 * 737 

,(,,I ,', ;.?~ 1630 National OS1630 449-154 Plessey SP1660B 471-34 OMPAL16A4M 506-74 3457-57 

' .. ::",'~:",' . ':" Panasonic MN1630 1099-61 1661 Western CP1661 1097-103 3457-50 DI.IPAL 16LBM * 737 
1631 National OS1631 2482-9 MP1661 1097-105 16Cl MMI HAL 16C1C 506-126 506-82 

~~~, 
Panasonic MN1631 1099-62 1662 Motorola MC1662 471-31 HAL 16C1M 506-127 * 737 
Western CP1631 1097-119 ~ 234-10 mu PAL16CI-2 *4470 3457-58 

1632 National OS1632 2482-47 ~ 235-3 PAL16C1C *4449 16L08 AUD AMPAL16LDh 604 

-- :: 
1633 National OS1633 2482-120 Plessey SP1662B 471-32 3457-21 * 615 

Itr~' .. ' 1634 National OS1634 2482-84 1664 Motorola MC1664 471-28 PAL16C1M *4449 * 613· 
,,(~1,~ -",,:1: 1635 SiliconG SG1635 2480-11 ~ 235-3 3457-22 16R4 AMD A~'PAL16R4 * 604 
,i:;~:,,~~: 2964-119 Plessey SP1664B 471-29 Iialional DMPAL16C1C * 737 * 615 

i!~: 
164 Intersil OG164A 2421-52 1665 Plessey SP1665B 471-30 506-75 * 610 

,.L ,,'I '!. ~ OG164B 2421-62 1666 Motorola MC1666 471-26 * 737 MMI HAL 16R4C 506-134 
lIalional LF164 *3316 Plessey SP1666 471-27 3457-51 HAL 16R4M 506-135 
Siliconix OG164A 2421-55 1668 Motorola MC1668 471-42 DMPA116ClM * 737 ""ttl PAL 16R4-Z *'4470 , , 

OG164B 2421-64 Plessey SP1668 471-43 506-76 PAL16R4-4 *4470 
.,. 1640 National OS1640 2483-60 1670 GI PIC1670 *1309 * 737 PAL16R4A *4464 

Panasonic MN1640 1099-60 *1319 3457-52 PAL 16114C *4449 
16413 Fairchild F16413 1097-124 1089-8 16C55 GI PIC16C55 *1319 506-53 

~ 
1642 National OS1642 2481-108 *1309 1089-10 *4449 
16425 Fairchild F16425 1097-132 *1319 *1319 3457-29 
1644 National OS1644 2483-53 1063-9 1063-11 PAL 16R41~ *4449 
1645 National OS1645 2483-141 Motorola MC1670 471-21 1608 AUD AMPAL16DB * 614 506-54 
16456 Fairchild F16456 *1302 National OS1670 2483-61 16F60 Plessey SP16F60 471-35 *4449 

1097-131 Plessey SP1670B 471-22 16H2 MMI HAL 16H2C 506-128 3457-30 
1100-14 SGS TDA1670 2905-108 HAL 16H2M 506-129 lIalional D~'PAL 16R4C * 737 

1646 National OS1646 2484-19 TI TI.1S1670 *1557 tltll PAL 16H2-2 *4470 506-83 
1647 National OS1647 2483-29 1057-22 PAL 16H2C *4449 * 737 
1648 Motorola MC1648 471-48 1671 National OS1671 2481-109 506-47 3457-59 

2945-158 SMC COM1671 2486-12 *4449 DMPAL16RUI * 737 
MC1648M 471-49 1097-106 3457-23 506-84 

2945-159 Weslsrn UC1671 *ZB71 PAL 16H21.1 *4449 * 737 
National OS1648 2483-35 2486-13 506-48 3457-60 
Plessey SP1648 471-50 *Z871 *4449 16R6 AltO AMPAL16R6 * 604 

~ 272-5 1097-107 3457-24 * 615 
2945-161 1672 GI PIC167Z *1319 Nallonal DMPAL 16H2C * 737 * 609 

~ 272-5 1089-9 506-77 MMI HAL 16R6C 506-136 
16488 Fairchild F164B8 *1303 *1319 * 737 HAL 16R6M 506-137 

1097-126 1063-10 3457-53 MMI PAL 16R6-Z *4470 
1100-11 Motorola MC1672 471-38 DII'PA116H2M * 737 PAL16R6-4 *4470 

1649 National OS1649 2483-137 National OS1672 2481-110 506-78 PAL16R6A *4464 
165 UlcroEng I.ICEL165 *4440 Plessey SP1672B 471-39 * 737 PAL 16R6C *4449 

4141-3 1674 Motorola MC1674 471-40 3457-54 506-55 
*4440 National OS1674 2483-54 16H8 AND AUPAL16HB * 604 *4449 

2909-53 Plessey SP1674B 471-41 * 615 3457-31 
llallanal LP165 *3316 1675 National OS1675 2483-142 * 61Z PAL16R6M *4449 

2965-141 1676 National OS1676 2484-20 16H08 AMD AMPAL16HDh 604 506-56 
Siemens FZH165B 473-24 1677 National OS1677 2483-30 * 615 *4449 

1650 GI PIC1650A *1319 1678 Motorola MC1678 470-97 16L2 MMI HAL 16L2C 506-130 3457-32 
1089-4 National OS1678 2483-36 HAL 16L2M 506-131 Nilional DMPAL 16R6C * 737 

~ 246-16 1679 National OS1679 2483-138 Mf.!I PAL16LZ-Z *4470 506-85 
*1319 1680 Plessey SL 1680 2963-1 PAL16LZC *4449 * 737 

1063-5 16802 Fairchild F16802 1097-129 506-49 3457-61 
~ 246-16 1686 National OS1686 2481-49 *4449 DMPAL 16R6'" * 737 

Motorola MC1650 471-51 2949-7 3457-25 506-86 
~ 234-12 1687 National OS1687 2481-50 PAL16LZU *4449 * 737 

National OS1650 2475-13 2949-8 506-50 3457-62 
Panasonic MN1650 1099-59 1688 Motorola MC1688 471-37 *4449 16R8 At~D AMPAL16RB * 604 
Plessey SP1650B '471-53 National OS1688 2472-37 3457-26 * 615 

1651 Motorola MC1651 471-52 1689 National OS1689 2475-29 lIalional DMPAL 16LZC * 737 * 60B 
National OS1651 2485-66 169 Siliconix 0169 2423-10 506-79 MMI HAL 16R8C 506-138 
Western CP1651 1097-102 1690 Motorola MC1690 471-25 * 737 HAL 16R8M 506-139 

MP1651 1097-104 National OS1690 2475-30 3457-55 MNl PAL 16RB-Z *4470 
1652 National OS1652 2475-16 1691 National OS1691 2469-49 DMPA116L2fh 737 PAL16RB-4 *4470 

Arranged alphanumerically from left to right. 
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PART NUM8ER iNDE){ 
Bin Cln Bin nUl 

t:~::hr Sourci DlYlc~ Pltl·L1~1 Il~:::hr Sourci Devici Pa_s·L1nl I:~r.:tu Sct:rci Davlca PI;a·L1na 1I~:::her &c~rCl Davlc. PI;'·L1~1 

16R8 1-!:.!1 PAL16r:SA *4464 1723 r.~tltrcll I.: C 1723 C *3295 1791 Western FD1791·02 1097·116 1802 RCA CDP1802 'II 246-15 
PAL16naC *4449 2959-94 1101·18 'II 247-5 

506·57 1724 RCA CA1724G 2889·147 1792 SMC FDC1792 1101-7 'II 248-7 
*4449 1725 RCA CA1725G 2889-148 \'/esttrn F01792·02 * 1574 'II 248·8 

3457-33 1728 Relicon RL 1728 2964-36 1101·19 COP11l02A *1459 
PAL16nar.1 *4449 173 TI TL 173C 2963-133 1793 SMC FDC1793 1101·8 1089-19 

506·58 1730 Cermetek CH1730 2948··131 Symt£k SY1793·01 *1538 'II 242-11 
*4449 1731 SiliconG SG1731 2906·84 1091-24 \I 243·19 

3457-34 2964-139 SY1793·0? *1538 'II 245·5 
r!2t1ml O:.IPAL16nSC * 737 1733 Motorola MC1733 2888·78 1101-13 If 245-9 

506-87 \I 257-7 \'lest ern FD1793·02 *1574 If 245-15 
* 7~7 MC1733C 2888-79 1092-60 \I 247-5 

3457-63 'II 257-7 1093-112 'II 248-7 
D:.1PAL 16fiS:.h 737 1740 AD SDC1740 2967-6 1094-140 If 248·8 

506-88 Cermetek CH1740 2948-132 1095-149 *1459 
* 737 1741 AD SDC1741 2967-7 1099-101 1071·37 

3457-64 Motorola MC1741 2909·31 1101·20 If 242·11 
16X4 MMI HAL16X4C 506-140 2929-11 1794 SMC FDC1794 1101-9 \I 243-19 

HAL 16X4M 506-141 MC1741C 2930-47 \'/8sttrn FD1794·02 *1574 \I 245-5 
rml PAL16X4C *4449 MC1741N 2929-19 1101-21 If 245-9 

506·59 MC1741NC 2931-10 1795 SMC FDC1795 1101·10 \I 246-15 

*4449 MC1741NS 2929-35 Western FD1795-02 *1574 \I 247-5 

3457-35 MC1741S 2929-33 1097-117 \I 248-7 

PAL16X4r.1 *4449 MC1741SC 2931-8 1101-22 If 248-8 

506-60 1742 AD SDC1742 2967-8 1797 SMC FDC1797 1101-11 COPI802Ae *1459 

*4449 1747 Motorola MC1747 2938·51 Wastsrn FD1797·02 *1574 1089-20 

3457-36 MC1747C 2939-43 1092-61 '11 242-11 

National DMPAL 16X4C 506-89 1748 Motorola MC1748 2929-25 1093-113 If 243-19 

3457-65 MC1748C 2930·60 1094-141 If 245-5 

DMPAL16X4M 506·90 175 Cherry CS175 2905-64 1095-150 \I 245-9 

3457-66 2964-126 1099·102 'II 246-15 

17 IPI IPI17 2964-87 Siemens FZH175 472-75 1101-23 'II 247-5 

MicroPwr OP-17A 2918-12 S175 2962-40 18 IPI IPI18 2964-89 'II 248-7 

OP-17B 2920-46 TI TL 175 511-85 Lambda LAS18U 2960-31 \I 248·8 

OP-17C 2925-4 176 TI TL 176 511-86 National LX18XXA 2965-128 *1459 

OP-17E 2918-13 1761 SMC FDC1761·02 1101-2 LX18XXD 2965-134 1071-38 

OP-17F 2920-47 Western FD1761 1101-15 LX18XXG 2965·140 II 242-11 

OP-17G 2925-5 FD1761·02 1101·56 LX18XXGB 2965-132 \I 243-19 

PMI OP-17A 2918-14 1763 SMC FDC1763·02 1101-3 l!zllml lISX18 *1455 \I 245-5 

\I 256-19 Western FD1763·02 1101·57 Plessey CLA 18XX 4141-74 'II 245-9 

OP-17B 2920-48 1765 SMC FDC1765·02 1101-4 PMI OP-18B 2923-35 \I 246-15 

\I 256-19 Western FD1765-02 1101-58 OP-18F 2923-36 \I 247-5 

OP-17C 2924-54 1767 SMC FDC1767-02 1101·5 OP18A 2919-37 \I 248-7 
Western . FD1767-02 1101-59 OP18E 2919-38 \I 248-8 

'II 256-19 
177 Motorola XC 177 4141·51 TeledyneC CDA18 2418-120 CDP11l02DC *1459 OP-17E 2918-15 

\I 256-19 
NEG· Electron uPG 177 2895·21 180 Cherry CS180 2968-122 1073-1 

OP-17F 2920-49 
1770 SGS TDA1770 2905-109 Intersil DG180A 2415-87 '11 242-11 

\1~:ttrn \'/DI770 *1579 2415-96 If 243-19 
11 256-19 1101-24 DG180B 2415-88 'I! 245-5 

OP-17G 2924-55 1771 National INS1771 1097:112 2415-97 If 245-9 
'II 256-19 1101·29 1:311::11 foneo!! *3345 \I 246-15 

Rockwell A17XX 1088-126 II 238-17 2963-74 If 247-5 
170 Siemens UAA170 2463-14 

Wc~tcrn FD1771·01 1037-113 Si"CJ'iclls UAA 160 2463-15 \I 248-7 
2964-81 1101-16 2964·82 \I 248-8 

TI TL170 511·83 Wultrn \'/01771 *1578 SlIiconlx IlGl1l0A *2779 CDP1802C *1459 
1700 IPI IPI1700 2964·88 17741 Hitachi HA17741 2930·46 2415-89 1073-2 

TI ruS1700 *1557 1776 Motorola MC1776 2911-163 2415-98 \I 242-11 
1057-23 2912-37 IlG1809 *2779 11 243-19 

1702 AMD 1702A 3460-17 2928-19 2415·90 \I 245-5 
1702A-l 3460-36 \I 273-5 2415-!J:J 11 245-9 
1702A-2 3460-38 MC1776C 2912-4 Telefunken U180M 2463-62 \I 246-15 
1702A-6 3460-20 2912-53 1800 IImls HI1800.\ *2640 \I 247-5 
1702AL 3460-18 'II 273-5 Harris H11800A·5 2420-31 \I 248-7 
1702AL-l 3460-37 178 Siemens S178 2906·20 IPI IPllS00 2964·90 \I 248·8 
1702AL-2 3460-39 S178A 2903-44 IlIlIml unooo *3325 CDPI802r.l *1459 

1703 TI TCM1703 2948-157 17800 CalDevices HC17800 4140-36 *3328 1073-3 
1705 TI TCM1705A 2902-71 17805 Hitachi HA17805P 2952-101 2901-111 \I 242-11 

2949-23 17806 Hitachi HA 17806P 2953-39 Raytheon CGA1800 4141-86 \I 243-19 
1706 TI TCM1706 2902-72 17808 Hitachi HA17808 2953-85 IlCA 11100 *1457 \I 245-5 

2949-24 1781 Western FD1781 1097-114 CD1800 * 403 \I 245-9 
1709 Motorola MC1709 2929-5 FD1781-01 1097-115 CDPltaO *1465 \I 246-15 

MC1709A 2924-10 1101-17 1801 National LM1801 2906-119 \I 247-5 
171 Siemens FZH171 472-74 17812 Hitachi HA17812P 2954-85 NEG·Electron uPD 180 1 2898·55 \I 248-7 
1710 Cermetek CH1710 2948-129 17815 Hitachi HA17815P 2955-42 1802 Hughes HCMP1802 1065-10 If 248-8 

Motorola MC1710 2891-25 17818 Hitachi HA17818P 2955-86 HCMP1802A 1089-15 1804 RCA CDP11l04AC *1461 
MC1710C 2892-16 17824 Hitachi HA17824P 2956-62 HCMP1802AC 1089-16 1089-12 

1711 Motorola MC1711 2893-27 179 Cherry CS179 2906-115 HCMP1802C 1065-11 *1461 
MC1711C 2893-48 Panasonic AN179 2965-160 HMMP1802A 1089-17 1073-4 . 

172 Siliconix DGl72A 2416-73 17902 Hitachi HA17902 2913·20 HMMP1802AC 1089-18 18042 RCA CDP18042CD 3460-16 
DG172B 2416-74 1791 Siemens SAB1791-02 1101-31 Lambda LAS1802 2956·84 1805 Lambda LAS1805 2956-113 
DGl72C 2416-75 SMC FDC1791 1101-6 IlCA COP11l02 *1459 IlCA CDP1!l05AC * 1461 

TI TL172 511-84 Symlck SY1791·01 *1538 1071-36 1089-14 
TL 172C 2963-132 1091-23 \I 242-11 *1461 

1720 Ccrmetek CH1720 2948-130 SY1791·02 *1538 II 243-19 1073·5 
1723 r.1nlcrclJ r.1C1723 *3295 1101-12 'II 245-5 CDP1805C *1461 

2959-93 \'1est&rn FD1791-02 *1574 II 245-9 1073-6 

II Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Ie MASTER 
Bua Bue Bue Bue 
Number Sourca Devlca PaOI-Line Number Source Device Page-Llnl Number Source Device Pagl-Llna Number Sourca DlVlca Pagl-Lln 

18052 Lambda LAS18052 2957-8 1822 Hughes HCMP1822C 460-170 1826 RCA CDP1826C 3472-28 1833 Hughes HCMP1833 3484-65 
1806 Lambda LAS1806 2957-24 1089-65 1828 Harris 1111828A *2646 1089-87 

RCA CDP1806AC *1461 HMMP1822C 460-171 Harris H11828A-2 2423-49 HCMP1833C 461-46 
1089-13 3474-66 H11828A-5 2423-50 3484-82 

*1461 1089-66 Lambda LAS1828 2958-58 1089-88 
1073-7 Nallonal Ll.11822 *3329 National LM1828 2903-103 HMMP1833 461-49 

CDP1806C *1461 2905-137 183 Intersil DG183A 2420-62 3484-67 
1073-8 RCA CDP1822 *3874 2420-66 1089-91 

Xycom 1806A 1763-21 461-7 DG183B 2420-63 HMMP1833C 461-50 
1808 Lambda LAS1808 2957-38 ~ 288-6 2420-67 3484-84 
181 Intersil DG181A 2415-111 ~ 248-6 SlIIconlx OG183A *2780 1089-92 

2415-115 *3874 2420-64 . RCA CDP1833 *3876 
DG181B 2416-12 3474-15 2420-68 461-53 

2416-16 ~ 288-6 DG183B *2780 ~ 289-4 
DGM181B 2415-27 ~ 248-6 2420-65 *3876 
IH181C 2416-13 *3874 2420-69 3484-69 

2416-17 1089-67 1830 National LM1830 2963-77 ~ 289-4 
IH181M 2415-112 ~ 288-6 1831 Hughes HCMP1831 461-33 *3876 

2416-1 ~ 248-6 3484-11 1089-95 
National AM181 2415-113 COP1822C *3874 1089-75 ~ 289-4 

2416-2 461-8 HCMP1831C 461-34 CDP1833C *3876 
Siemens FZH181 473-25 ~ 288-6 3484-21 461-54 
SlIIconlx DG181A *2779 ~ 248-6 1089-76 ~ 289-4 

2415-114 *3874 HMMP1831 461-37 *3876 
2416-3 3474-67 3484-13 3484-86 

~ 262-11 ~ 288-6 1089-79 ~ 289-4 
~ 262-14 ~ 248-6 HMMP1831C 461-38 *3876 

DG1818 *2779 *3874 3484-23 , 1089-96 
2416-14 1089-68 1089-80 ~ 289-4 
2416-18 ~ 288-6 RCA CDP1831 *3876 1834 Hughes HCMP1834 461-47 

~ 262-11 " 248-6 461-41 3484-66 
~ 262-14 1823 RCA CDP1823 *3874 ~ 289-3 1089-89 

1810 Lambda LAS1810 2957-55 460-162 ~ 248-5 HCMP1834C 461-48 
Xycom 1810Z 1763-22 *3874 *3876 3484-83 

1812 Lambda LAS1812 2957-83 3472-52 3484-15 1089-90 
National LM1812 2901-168 3472-52 ~ 289-3 HMMP1834 461-51 

M1812 2967-173 *3874 ~ 248-5 3484-68 
1815 Lambda LAS1815 2957-128 1089-63 *3876 1089-93 
1818 Harris HI1818A *2646 CDP1823C *3874 1089-83 HMMP1834C 461-52 

1111818A-2 *3288 3472-58 
~ 289-3 3484-85 

2424-15 3472-58 ~ '248-5 1089-94 
1111818A-5 *3288 *3874 CDP1831C *3876 RCA CDP1834 *3877 2424-16 1089-64 461-42 461-55 

Lambda LAS1818 2958-19 1824 Hughes HCMP1824 460-124 
~ 289-3 ~ 289-4 

lIallonal LU1818 *3325 3471-127 
~ 248-5 *3877 *3328 1089-56 
*3876 3484-70 

2902-105 HCMP1824C 460-125 
3484-25 ~ 289-4 

182 Datel VR-182A 2966-31 3472-3 
VR-182B 2966-32 1089-57 

~ 289-3 *3877 

VR-182C 2966-33 HMMP1824 460-126 ~ 248-5 1089-97 

Intersil DG182A 2416-31 3472-1 *3876 ~ 289-4 

2416-35 1089-58 1089-84 CDP1834C *3877 

DG182B 2416-48 HMMP1824C 460-127 ~ 289-3 461-56 

2416-52 3472-4 ~ 248-5 IT 289-4 

DGM182A 2415-28 1089-59 1832 Hughes HCMP1832 461-35 *3877 

DGM182B 2415-63 Lambda LAS1824 2958-53 3484-12 3484-87 

IH182C 2416-49 RCA CDP1824 *3874 1089-77 ~ 289-4 

2416-53 460-128 HCMP1832C 461-36 *3877 

IH182M 2416-32 ~ 288-5 3484-22 1089-98 

2416-36 ~ 248-4 1089-78 IT 289-4 

National AM182 2416-30 *3874 HMMP1832 461-39 1835 . Hughes HCMP1835 461-65 

2416-34 3472-2 3484-14 , 1089-99 

SlIIconlx DG182A *2779 IT 288-5 1089-81 HCMP1835C 461-66 

2416-33 ~ 248-4 HMMP1832C 461-40 1089-100 

2416-38 *3874 3484-24 HMMP1835 461-69 

DG182B *2779 1089-60 1089-82 1089-103 

2416-51 ~ 288-5 RCA CDP1832 461-43 HMMP1835C 461-70 

2416-55 ~ 248-4 ~ 289-3 
RCA I 

1089-104 

TI TL 182C 2416-60 CDP1824C *3874 IT 248-5 CDP1835 *3876 
TL 1821 2416-61 460-129 3484-16 461-73 
TL 182M 2416-39 " 288-5 ~ 289-3 *3876 

1820 Lambda LAS1820 2958-36 ~ 248-4 ~ 248-5 3485-1 
Western 182D *4563 *3874 1089-85 *3876 

\'ID1820 *4563 3472-5 ~ 289-3 1089-107 
4141-128 IT 288-5 ~ 248-5 CDP1835C *3876 

1821 National LM1821 2900-101 IT 248-4 CDP1832C 461-44 461-74 
RCA CDP1821 *3874 *3874 289-3 *3876 

460-159 1089-61 ~ 248-5 3485-5 
*3874 ~ 288-5 3484-26 *3876 

3476-16 ~ 248-4 ~ 289-3 1089-108 
*3874 1825 RCA CDP1825 461-23 ~ 248-5 1836 Hughes HCMP1836 461-67 

1089-69 3479-58 1089-86 1089-101 
CDP1821C *3874 1089-71 ~ 289-3 HCMP1836C 461-68 

3476-47 CDP1825C 461-24 ~ 248-5 1089-102 
*3874 3479-59 RCA DEP1832 *3877 HMMP1836 461-71 

1089-70 1089-72 1833 Hughes HCMP1833 461-45 1089-105 

Arranged alphanumerically from left to right. 

56 © Ie MASTER 1983 



PAR7 NUMBER INDia)' 
UUI CUI DUI nau 
I!~=~:r Sur" Dlvlea Pa~I-Liu t:::=~:r SeHCI Dlvlel Pa •• -L1ee 1I~::hzr Source Dlvlel PI~3-L1u IIc:::hr Sc~rcl Davlel Pa:I-Llu 

1836 Hughes HMMP1836C 461-72 1853 Hughes HMMP1853 453-155 186 Ar.tO IAPX1BG *1231 187 Intersil OG187A 2418-57 
1089-106 1089-39 1077-18 2418-61 

1837 Illt1c:z1 Lr.I1B37 *3325 HMMP1853C 453-156 Inltl IAPX11l6 *1347 OG187B 2418-70 
*3327 1089-40 1097-134 2418-74 

2897-147 RCA COP1853 *1466 *1347 IH187C 2418-71 
r.CA COP1837 *3876 453-157 1079-8 2418-75 

184 Intersil OGl84A 2420-83 *1465 IAPX11l6/5D * 1347 IH187M 2418-58 
2420-87 1089-41 *1349 2418-62 

OGl84B 2420-96 CDP1853C *1466 1079-9 National AM187 2418-59 
2420-100 453-158 Intersil OG186A 2418-36 2418-63 

IHl84C 2420-97 *1466 2418-40 Siemens S187A 2945-140 
2420-101 1089-42 OG186B 2418-37 Sill mix DG187A *2779 

111184M 2420-84 1854 Hughes HCMP1854' 464-80 2418-41 2418-60 
2420-88 2487-54 SlIIccnlx Dil186A *2779 2418-64 

National AMl84 2420-85 HCMP1854A 1089-111 2418-38 DG187D *2779 
2420-89 HCMP1854AC 1089-112 2418-42 2418-72 

SIII:c:lx 1:3111U *27&0 I1CMP1854C 464-81 DG186D *2779 2418-76 
2420-86 2487-37 2418-39 1870 Illllml LU1870 *3325 -
2420-90 HMMP1854 464-82 2418-43 *3328 

CG1840 *2780 HMMP1854A 1089-113 1860 . RCA COP1860 1089-62 2901-112 
2420-98 HMMP1854AC 1089-114 1861 Hughes HCMP1861 1089-118 RCA CDP187D *1482 
2420-102 HMMP1854C 464-83 HCMP1861C 1089-119 1089-126 

1840 Harris H11840-2 2425-27 RCA CDP1854 *1476 HMMP1861 1089-120 II 257-8 

e H11840-5 2425-20 2487-55 HMMP1861C 1089-121 II 285-11 
HSl840RH 2425-28 \I 241-15 IiCA CDP1861 *1486 CDP1870C *1482 

Unllrc~. UC1840 *3445 *1476 1089-122 1089-127 
2961-103 1089-115 CDP1861C *1486 II 257-8 

\'Icsl:rn lB40 *4564 II 241-15 1089-123 II 285-11 

I \'101840 *4564 CDP1854A *1476 1862 RCA CDP1862 *1486 Signetics LM1870 2901-139 
4141-129 464-85 1089-21 1871 National LM1871 2902-18 II 

1848 National LMl848 2903-104 \I 241-15 CDP11l62C *1486 eCA COP1871 *1484 ::J 

185 Intersil OG185A 2420-111 *1476 1089-22 2468-8 
2420-115 1089-116 Xycom 1862¢A 1755-~5 *1484 

OG185B 2421-8 II 241-15 1863 RCA CDP1863 *1485 1089-23 

~ 2421-12 COP1854AC *1476 1089-53 CDP1871C *1484 
IH185C 2421-9 2487-38 CDP1863C *1485 2468-10 -~ i 

2421-13 \I 241-15 1089-54 *1484 . 
IH185M 2420-112 *1476 SMC COM1863 2487-65 1089-24 

2421-1 1089-117 \,/esltrn TRl1l63-00 *2872 COP1871CO *1484 
National AI.1185 2420-110 II 241-15 2487-35 2468-11 

2420-114 1855 Hughes HCMP1855 1089-31 TR1C63-02 *2872 CDP1871D *1484 i......--. 
1::11:::1 LUl1l5 *3304 HCMP1855C 1089-32 2487-40 2468-9 

2966-14 HMMP1855 1089-33 TR1863-04 *2872 1872 National LM1872 2902-19 
U.I1D5-1 *3304 HMMP1855C 1089-34 2487-50 RCA COP1872C *1473 
U.I1B5-2 *3304 RCA CDP1855 *1478 1864 IiCA CDP1E64 *14S6 

465-172 
2966-57 1089-35 1089-109 *1473 

Siemens FZH185 473-26 \I 248-3 
CCP1C54C *1405 

1090-6 
SIl!:::lx ~:l1C5,' *271:0 CDP1855C *1478 Reticon RL 1872 2964-37 

2420-113 1089-36 1089-110 Western CR1872 1088-68 
2421-2 \I 248-3 1865 Ibllml Lr.I1865 *3325 1873 RCA CDP1873C *1467 

t3185B * 27110 1856 Hughes HCMP1856 1089-133 *3327 454-91 
2421-11 HCMP1856C 1089-134 2901-30 

*1467 
2421-15 HMMP1856 1089-135 \'Ieslern TR1865-00 *2872 lCS:J-132 

TI TL 165C 2421-21 HMMP1856C 1089-136 2487-36 1874 RCA CDP1874C *1473 
TL1851 2421-22 nCA CDP11l56 *1472 II 257-9 465-173 
TL 185M 2421-20 1089-137 TR1865-02 *2872 *1473 

1851 Hughes HCMP1851 1089-43 \I 248-7 2487-41 1090-7 
HCMP1851C 1089-44 COP1856C *1472 ~ 257-9 1875 r:31lc~al Lr.I1875 *3330 
HMMP1851 1089-45 1089-138 TR1865-04 *2872 2896-143 
HMMP1851C 1089-46 ~ 248-7 2487-51 nCA CDP1875C *1473 

Nati~n:!1 LI,I1851 2C03-57 1857 Hughes HCMP1857 1089-139 ~ 257-9 465-174 
eCA CDPle51 *1475 HCMP1857C 1089-140 1866 Ilallml LUlll66 *3325 *1473 

1089-47 HMMP1857 1089-141 2900-119 1090-8 
CDP1651C *1475 HMMP1857C 1089-142 nCA CDP1866 *1469 1876 RCA CDP1876 *1482 

1089-48 eCA CDP1857 *1472 1089-25 1089-128 
Western CP1851 1097-118 1089-143 CDP1866C *1469 COP1876C *1482 

1852 l1ughcs HCMP1852 465-167 ~ 248-7 1089-26 1089-129 
1090-1 CDP1857C *1472 1867 IlCA CDP1857 *1469 1877 Ilallcul Ll.11877 *3326 

HCMP1852C 465-168 1089-144 1089-27 *3328 
1090-2 \I 248-7 CDP1657C *1469 2897-92 

HMMP1852 465-169 1858 Hughes HCMP1858 1089-145 1089-28 RCA COP1877 *1479 
1090-3 HCMP1858C 1089-146 1868 Ilallcnal LI,I11l68 *3325 1089-49 

HMMP1852C 465-170 HMMP1858 1089-147 2900-102 CDP1877C *1479 
1090-4 HMMP1858C 1089-148 RCA CDP1668 *1469 1089-50 

IlCA CDP1852 *1471 nc., COP1853 *1468 1089-29 COP1877CD *1479 
465-171 1089-149 COP186SC *1469 1089-51 

\I 241-14 CDP185CC *1468 1089-30 CDP1877D *1479 
'II 247-5 1089-150 Xycom 1868¢A 1767-28 1089-52 
*1471 1859 Hughes HCMP1859 1089-151 1869 RCA CDPle69 *1482 1878 RCA C01878 1089-130 

1090-5 HCMP1859C 1089-152 1089-124 IlCA CDP1878C *1480 
\I 241-14 HMMP1859 1089-153 II 257-8 1089-131 
\I 247-5 HMMP1859C 1089-154 11 285-11 1879 National LM1879 2896-85 

1853 Hughes HCMP1853 453-153 RCA CDP1859 *1468 CDP1869C *1482 RCA CDP1879 *1481 
1089-37 1089-155 1089-125 1089-73 

HCMP1853C 453-154 CDP1859C *1468 \I 257-8 CDP187!lC *1481 
1089-38 1089-156 11 285-11 1089-74 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Ie MASTER 
Bna Bna Bua Bin 
Number Sourca Davlca Paga·Llne Number Sourca Davlca Paga-Llna !lumber Sourca Davlca Plgl-Llna Number Sourca Davici Plgl-Lln 

188 Cherry CS188 2968-51 18S609 RCA CDP18S609 *1956 1905 Lambda LAS1905 2952-130 1950 ITT TDA1950 2904-85 
Inlel IAPX188 *1348 1757-27 SGS TDA1905 2897-59 196 118110nal LU196 *3299 

1067-1 18S610 RCA CDP18S610 *1956 1908 SGS TDA1908 2897-60 2959-6 
Intersil DG188A 2418-86 1757-28 191 Cherry CS191 2965-143 197 . AnalogSys MW197 2951-12 

2418-90 18S620 RCA COP18S620 *1957 Intersil DG191A 2419-76 1971 Western UC1971 1097-108 
DG188B 2418-99 18S621 RCA COP18S621 *1957 2419-80 1976 Panasonic MN1976 2966-132 

2418-103 18S622 RCA COP18S622 * 1957 DG191B 2419-83 TI TMS1976 2906-147 
IH188C 2418-100 18S623 RCA COP18S623A *1957 2419-87 1088-32 

2418-104 18S625 RCA COP18S625 *1957 IH191C 2419-84 198 AMD LF198 -2967-50 
IH188M 2418-87 18S626 RCA COP18S626 * 1957 2419-88 Fairchild uAF198 2967-83 

2418-91 18S627 RCA COP18S627 * 1957 IH191M 2419-77 National LF198 2967-109 
National AM188 2418-85 18S628 RCA COP18S628 *1957 2419-81 LF198A 2967-110 

2418-89 18S629 RCA COP18S629 * 1957 National AM191 2419-75 1981 National LM1981 2900-83 
Sillcenix OG188A *2779 18S630 RCA COP18S630 * 1957 - 2419-79 1983 Western TR1983 2486-59 

2418-88 18S631 RCA COP18S631 *1957 SGS M191 2904-128 1094-66 
2418-92 18S632 RCA COP18S632 * 1957 Siemens FZH191 472-90 199 AD HOS-199SH 2887-29 

OG1888 *2779 18S640 RCA COP18S640A * 1957 Silicon Ix OG191A *2780 Halional LM199 *3304 
2418-102 18S640A1 2419-78 2966-106 

, 
2418-106 RCA CDP18S640Al * 1957 2419-82 11 281-13 

TI TL 188C 2418-111 18S641 RCA COP18S641A *1957 OG191B *2780 11 282-13 
TL 1881 2418-112 18S642 RCA CDP18S642 * 1958 2419-86 LI,1199A *3304 
TL 188M 2418-93 18S643 RCA COP18S643A *1958 2419-90 2966-107 

r~::~f .. ", 1880 National LM1880 2904-69 18S644 RCA COP18S644 *1958 Telefunken U191 2903-93 11 281-13 
Signetics LM1880 2904-80 18S646 RCA COP18S646 * 1957 TI TL191C 2419-92 11· 282-13 

1881 RCA COP1881 *3879 18S647 RCA COP18S647 *1958 TL1911 2419-93 11 282-13 
I' Western DM1881 1097-109 TL191M 2419-91 , '\~: .. ~:: , 18S648 RCA COP18S648 * 1958 1993 Weslern W01993-01 *2877 
'';-~;'I.:: 1882 RCA COP1882 *3879 18S650 RCA COP18S650 * 1957 

1!}10 SGS TDA1910 2897-61 2486-8 
1883 Western DM1883 1097-110 18S651 RCA COP18S651 * 1957 

19100 DDC SDC19100 2967-34 \,/01993-02 *2877 
Iii 1102-38 1912 Lambda LAS1912 2954-100 

18S652 RCA CDP18S652 *1957 2486-9 .. 1886 National LM1886 2905-138 1915 Lambda LAS1915 2955-57 
:~<t -- 18S653V1 W01993-03 *2877 

1889 National LM1889 2905-139 RCA CDP1BS653Vl * 1957 192 National LM192 2887-148 2486-10 
;':~i! ... > 2906-48 18S653V2 2937-42 1D5 Cromemco CS-1D5E 1619-2 

189 Cherry CS189 2907-3 RCA CDP18S653V2 * 1957 SGS M192 2904-129 2 Actionlns BC2A 1755-30 
·~i :.~~ ~, ~ Intersil DG189A 2419-53 18S653V3 19200 Thomson-CSF SFF19200 2948-54 AMI UA-2 4140-11 
';' . 2419-57 RCA CDP18S653V3 * 1957 193 Fairchild uA193 2893-43 CrOr.1B::tco CBL-2 *1923 

I ~'~. ~ ,: DG189B 2419-54 18S653V4 uA193A 2893-5 Cromemco Z-2H 1619-1 
.,~" . , . 2419-58 RCA CDP18S653V4 * 1957 National AM193 2417-87 DataGen MBC/2 1767-15 

-, Slliconlx OG189A *2780 18S654 RCA COP18S654 * 1958 lIalional Ll.1193 *3317 Datel FLT-U2 2962-18 
2419-55 18S657 RCA CDP18S657 * 1958 2893-44 Oll!l FLT-U2-U *2623 
2419-59 18S658 RCA COP18S658 * 1958 Ll.1193A *3317 _ Datel FLT-U2M 2962-19 

DG1899 *2780 2893-6 - 2419-56 
18S660 RCA COP18S660 * 1957 

SGS M193 2904-139' 
Datel FTL-U2 *2623 

18S661 RCA CDP18S661B * 1958 SHU-Ll.1-2 *2622 2419-60 18S661V3 11 286-7 2967-80 
1893 lIalional LU1893 *3331 RCA CDP18S661V3 * 1958 Signetics LM193 2893-45 VF2-2C *2623 

2968-146 18S662 RCA COP18S662 * 1957 LM193A 2893-7 Datel VFQ-2 2968-67 
1894 Nalional Ll.11894 *3326 18S663 RCA COP18S663 * 1957 Telefunken U193 2905-80 ELinstr MMD-2 1763-7 

2896-54 18S693 RCA CDP18S693 * 1960 TI LM193 2893-46 1621-1 
1895 lIalienal Ll.11895 *3326 1629-1 Yieslern 193X *2880 Ferranti ZNPCM2 2947-155 2897-93 \'JD193X *2880 
1896 llalional Ll.11896 *3326 

18S694 RCA COP18S694 *1960 Western WD 193X-OOI 10 2487-16 Inlel IIDS-2 * 1723 

*3328 1629-2 WD193X-01/11 2487-17 Octagon SYS-2A 1755-6 

2897-94 18S695 RCA COP18S695 *1960 WD193X-02/12 2487-18 Supertex SD2 2906-126 

1897 ' lIalional LU1897 *3325 18SA030 WD193X-03/13 2487-19 TeledyneC CDA2-3 2416-10 

*3327 
TI TBP18SA030l.1 * 440 1931 Western WD1931 2486-11 20 Burr-Brown MP20 2429-35 

2897-190 *3965 1933 Western WD1933 1095-80 11 238-14 

18A05 Lambda LAS18A05 2956-114 3459-36 1938 NEC-Eleclron MC1938 2947-137 11 244-16 

18A12 Lambda LAS18A12 2957-84 18SA22 TI TDP18SA22 * 3965 194 National AM194 2417-99 1094-51 

18A15 Lambda LAS18A15 2957-129 18SA30 TI TBP18SA30 3459-23 LM194 2889-78 1096-131 

18L4 UI.lI PAL18L4 *4458 18SM2 TI TBPI8SA42 *3966 SGS L 194-12 2954-32 1097-47 

18S030 TI TBP18S030 * 440 18SM6 TI TDPI8SA46 *3967 L 194-15 2954-130 1102-10 

*3965 18U42 RCA CDP18U42CD 1089-55 L 194-5 2952-42 11 238-14 

3459-27 11 286-6 1941 Western BR1941 510-11 II 244-16 

TBPI8S030r.' * 440 19 Lambda LAS19U 2959-27 BR1941-00 2486-39 DataGen S/20 1767-6 

*3965 PMI OP-19B 2923-33 BR1941-02 2486-40 Datal/O 20B 4003-2 

3459-43 OP-19F 2923-34 BR1941-04 2486-44 GI LA20 4141-136 

18S22 TI TBP18S22 *3964 OP19A 2919-35 BR1941-05 2486-41 UlcroEng A20A * 137 
18S42 TI TBP18S42 *3966 OP19E 2919-36 BR1941-06 .2486-45 MCE-A20A *4437 
18S46 TI TBP18S46 *3966 190 Intersil DG190A 2419-61 1943 Weslern W01943 *2874 4140-166 

18S601 RCA CDP18S601 1757-20 2419-66 510-12 UCE-A20AS *4437 
RCA CDP18S601A * 1956 DG190B 2419-62 '0'101943-00 *2874 4140-167 

18S602 RCA CDP18S602 . * 1956 2419-67 2486-36 MCE-A20B *4437 
1757-19 IH190M 2419-63 W01943-02 *2874 4140-168 

18S603 RCA CDP18S603 1757-21 2419-68 2486-37 UCE-A20BS *4437 
RCA COP18S603A * 1956 National AM190 2419-64 WD1943-04 *2874 4140-169 

18S604 RCA CDP18S604 1757-22 2419-69 2486-42 1.ICE-A20C *4437 
RCA COP18S604B * 1956 SGS M190 2468-3 \'101943-05 *2874 4140-170 

18S605 RCA COP18S605 * 1956 Siemens UAA190 2904-131 2486-38 1.1CE-A20CS *4437 
1757-23 SllIccnlx OG190A *2780 \'/D 1943-06 *2874 4140-171 

*1956 2419-65 2486-43 UCE-A20E *4437 
1629-3 2419-70 1945 \'Ieslsrn 1945 *2874 4140-172 

18S606 RCA CDP18S606 *1956 DG1901l *2780 \'101945 *2874 !.lCE-A20ES *4437 
1757-25 2419-71 2486-54 4140-173 

18S607 RCA CDP18S607 *1956 2419-73 195 National LM195 2962-109 P.1CE-A20F *4437 
1757-24 1900 ITT SAA1900 2900-51 Siemens FZH195 472-91 4140-174 

18S608 RCA CDP18S608 *1956 TI LM1900 2913-108 TI TL195C *3436 UCE-A20FS *4437 
1757-26 1902 Hitachi HA1902 2485-31 2967-145 4140-175 

Arranged alphanumerically from left 10 right. 
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20 r.:ltrtEq 1.:CE·A2C:l *4437 200 Intersil IIf200C 2415·70 20000 Slcncll:s SFT20000 *1975 2003 Sprague ULS-2003H 2480·60 
4140-176 IH200M 2415·66 Sr.1SFT20COO * 1975 2890-60 

r.:CE·J\20nS *4437 MasterLogic ML200 4141-167 2001 Aptek In2001 2949-25 TeledyneP 2003 2887-22 
4140-177 r.:lcraPl'.'r r.(P20001 *2749 Exu Xn2001C *3199 2003·01 2887·23 

r.:CE-A2011 *4437 r.1P200DIA * 401 2890-7 Telefunken TDA2003 2897-84 
4140-178 2415·60 Fairchild SH2001C 485-27 TI TZ2003 2947-161 

r.:CE·A20IlS *4437 1.1P2000HJ * 401 SH2001M 485-28 ULN2003A 2480-67 
4140-179 2415-77 GI TZ2001 2947-159 2890-67 

1.:CE-A20J *4437 I.1P200DIC * 401 flational LM2001 2896-86 2004 EXir Xn2004C *3199 
4140-180 2415-78 Nitron NC2001 2948-26 2890-10 

1.:CE·.\20JS *4437 r.~:!crc!3 IIDS-200 *1729 Siemens SDA2001 511·8 RCA CA2004 2896-144 
4140-181 *1731 2945-70 SGS TDA2004 2897-122 

1.:CE·A20L *4437 1627-1 Signetics ULN2001 2480-74 Siemens SDA2004 2464-113 
4140-182 l.lVr.lE200 *1935 2890-44 Signetics ULN2004 2480-35 

r.:CE-A20LS *4437 Panasonic OM200 2896-12 SiliconG SG2001 2480-75 2890-46 
4140-183 SGS L200 2959-24 2890-47 Siliconix VQ2004 2483-72 

1.:CE-A20:.1 *4437 11 281-6 Siliconix VQ2001 2483-71 Spng~3 UL/l-2004A *2043 
4140-184 11 281-7 S~n;:3 ULI/-2001A *2043 2480-35 ,..-. 

I.:CE-1\20:.18 *4437 Siemens SDA200 2905-85 2480-77 11 260·6 
4140-185 Signetics 01.1200 2895-13 11 260-6 *2843 

MicroEng MCE-A20W 4140-185 SiliconG SG200 2959-19 *2843 2890-55 
1.:lcrcEcg r.:CE-A20rIS *4437 SlIImlx 00200.\ *2179 2890-53 11 260-6 

4140·137 *2784 11 260-6 Sprague ULS-2004H 2480-39 

I MicroEng MCE·820A 4140-195 2415-61 Sprague ULS-2001H 2480-80 2890-61 
MCE-8208 4140-196 11 262-14 2890-58 Telefunken TDA2004 2897-85 
MCE-P20A 4140-202 OGlOD.U *2179 TI ULN2001A 2480-84 TI ULN2004A 2480-43 

Mostek SCU20 1090-76 *2784 2890-65 2890-68 
Motorola DAC-20 2444-42 2415-62 \'Jesttrn \'/02001 *2876 2005 HyComp M/D2005-1 2447-5 

~ DAC-20A 2444-40 11 262-14 510-64 M/DA2005 2457-10 
DAC-20C 2444-43 C!l200.\1I *2179 Zilog Z20018 1081-30 SGS TDA2005 2897-123 

.. 
DAC-20E 2444-41 *2784 20010 Slbn&lIcs SFT20010 *1975 Siemens SDA2005 2904-130 :: 

~ 

PM! DAC-20C 2444-44 - 2415·79 S!.1SFT20010 * 1975 S~r2g~3 ULlI-2005J\ *2043 
;=0) 

- ~ 11 253-13 11 262-14 2002 Aptek 1n2002 2949-26 2480-55 
11 255-9 CG200.\C *2179 Enr Xn2002C *3199 *2843 lli' 'II 256-19 *2784 2890-8 2890-57 '" 

OP-208 2911-103 2415-80 Fairchild SH2002C 485-29 Sprague ULS-2005H 2480-61 ~ 

2911-118 11 262-14 SH2002M 485-30 2890-62 ~. 
2913-11 eG200!) *2179 GI TZ2002 2947-160 Telefunken TDA2005 2897-127 
2915-42 *2784 Hitachi TDA2002 2897-15 TI ULN2005A 2890-69 

Ii 266-13 2415-81 Motorola TDA2002 2897-16 2006 SGS TDA2006 2897-65 
OP-20C 2911-119 11 262-14 TDA2002A 2897-17 SlIIccnlx V02005 *2839 '---. 

2913-12 CG200C *2179 I!zllcul LU2002 *3326 2483-73 
2916-53 *2784 

2897-18 2007 Siemens SDA2007 2902-39 
11 266-13 2415-82 National TDA2002 2897-22 2008 SGS TDA2008 2896-176 

OP-20F 2911-104 11 262-14 TDA2002A 2897-23 Siemens SDA2008 2902-40 
2911-120 Unitrode PF200 2964-95 RCA CA2002 2897-36 2009 National AM2009 2422-74 
2913-13 PR200 2964-101 SGS TDA2002 2897-62 AM2009C 2422-75 
2915-43 2000 Am GA2000 *4307 

TDA2002A 2897-63 
201 AD AD201A *3153 -

11 266-13 4140-3 
Siemens SDA2002 2945-37 

2923-55 
OP-20G 2911-121 G.\2000D '*4307 

SiliconG SG2002 2480-92 
AOG201A *3171) 2890-48 

2913-14 4140-4 Sprague TDA2002 2897-73 2416-116 
2916-54 Cherry CS2000 4140-45 TDA2002A 2897-74 AOG2010 *3176 

II 266-13 CAE CI.E2000 *4310 
~r'·~~d liLii-,ililZA *;(d43 2~17-12 

OP-20H 2911-122 4140·54 2480-94 A03201C *3176 
2913-15 Curtis PD2000S 4002-2 11 260-6 2417-13 
2917-35 FzlrcMI;I GE2DOO *4316 *2843 Fairchild F201 4140-80 

\I 266-13 4140-86 2890-54 uA201 2932-6 
r.CA r:'S1f.120 *1959 Fujitsu 82000 4140-88 11 260-6 uA201AM 2923-57 
Rockwell A20XX 1088-125 C2000 4140-91 Sprague ULS-2002H 2480-97 Harris 111201-2 *2626 
Sln::D:s S0201Z4 *4103 C2000H 4141-130 2!lGO-59 *3287 

4009-1 HyComp M/DA2000 2455-41 Telefunken TDA2002 2897-82 2416-117 
200 AO AOll200.\ *3176 Nitron rlC2000 2948-25 TDA2002A 2897-83 111201-5 *2626 

2415-58 PI:m1 DU2000 *4514 TI ULN2002A 2480-100 *3287 
ADll200l *3176 4141-70 2890-66 2417-14 

2415-74 CLA2000 *4505 Western \'/02002 *2876 111201118 *2628 
Afill200C *3176 Plessey SCD-2000H 4141-76 510-65 111201118-2 *2626 

2415-75 SCD-2000L 4141-77 Zilog Z20028 1081-31 *3287 
AWl AW200 2463-3 SCD-2000M 4141-78 2003 Enr xn2003C *3199 2416-102 
DataGen MP/200 1767-12 FI:ml SCD200011 *4510 2890-9 11120111S-5 *2626 
Exar XR200 4140-69 SCD2000L *4510 Xn2003t.1 *3199 *3287 

XRS200 2945-58 SC02000:.1 *4510 2480-44 2416-103 
Fairchild CET200 2948-52 r.CA 1.182000 *'!l50 IIIUml 10.\2003 *3327 Intzl IUP-201 *1722 

F200 4140-79 1629-4 SGS TDA2003 2897-64 4005-1 
Fujitsu 8200 4140-87 Siemens TDA2000 2896-43 Siemens SDA2003 2903-76 Intersil DG201C 2417-3 
Hmls 111200-2 *2624 TUA2000 2905-121 TDA2003 2897-67 DG201M 2416-114 

*3287 Sl;:tll~s smooo *1974 Signelics ULN2003 2480-51 IH201C 2416-110 
2415-59 S:.:SFT2000 *1974 2890-45 IH201M 2416-104 

111200-5 *2624 S:.iVC.iE2000 * 1 !l65 SiliconG SG2003. 2480-52 r.ilcroP~r UP20101 *2749 
*3287 1769-3 2890-49 UP2010lA * 401 

2415-76 SSM SSM2000 2887-124 S~rz~~3 ULlI-2003A *2843 2416-108 
1:1:1 IUP-200 *1722 11 278-4 2480·54 r.1P20101B * 401 

4005-1 StzD Pi.IZOOO *4105 ~ 260·6 2416-109 
Intcrsil DG200 2415·65 Sunrise Z-2000 4009-4 *2843 Motorola LM201A 2923-60 

DG200C 2415-72 Sy&:rt=~ 1.IOT-2000 *1747 2890-55 r.lolcrcla !.lVI.1E201 *1936 
DG200M 2415-56 1631-3 \I 260-6 11111ml CtrHOl *1950 

Ii Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Number Source Device Page-lina Number Source Device Paga-L1n Number Source Device Paga-L1ne Numblr Source Davici Page-Lin I 

201 National LM201 2932-7 2015 Sprague ULH-2015A *2843 2024 Sprague ULS-2024H 2480-41 2062 Sprigu. ULN-2062M *2843 
LM201A 2923-62 2890-74 2890-88 2889-44 

PMI SW-201B 2416-81 Sprague ULS-2015H 2480-63 2025 Sprague ULH-2025A *2843 2064 Signeties 2064-20 3485-71 
SW-201F 2416-87 2890-79 2480-59 SilieonG SG2064 2482-146 
SW201B 2417-82 2016 '.lolorola UCM2016-15 * 3839 *2843 2889-93 
SW201F 2417-83 *3846 2890-84 Spragus ULN-2064B *2843 

RCA CA201A 2924-3 3480-55 Sprague ULS-2025H 2480-65 2482-160 
IICA GP201 * 409 ',ICI.I2016-20 * 3839 2890-89 *2843 

1086-97 *3846 20250 RCA PA20250 *4518 2889-112 
SGS L201 2480-73 3480-92 4141-99 Sprague ULS-2064H 2482-172 

2890-40 lIallonal MA2016 *3871 203 Panasonie AN203 2900-105 TI ULN2064 2483-8 
Siemens FZH201 472-9 Toshiba TMM2016 3480-66 Plessey SW203 2905-59 2889-126 
SiliconG SG201 2932-8 TMM2016-2 3480-104 SGS L203 2480-50 2065 SilieonG SG2065 2482-147 

SG201A 2924-5 2016C20 2890-42 2889-94 
SilieonSys SSI201 2949-98 Epson SRM2016C20 461-58 2030 Nitron NC2030 2949-162 Sprague ULN-2065B *2843 

1\ 270-5 3480-67 SGS TDA2030 2896-180 2482-161 
SIlicon Ix DG201A *2779 2016C25 Siemens TDA2030 2897-1 *2843 

*2786 Epson SRM2016C25 461-59 SSM SSM2030 2906-100 2889-113 
2417-26 3480-105 1\ 272-10 Sprague ULS-2065H 2482-173 

DG201AA *2779 2017 SMC COM2017 2487-69 Telefunken TDA2030 2897-5 TI ULN2065 2483-9 fI *2779 COM2017H 2487-70 20300 Signallcs SFT20300 *1975 2889-127 [11 *2786 2017C20 SMSFT20300* 1975 20650 RCA PA20650 *4518 

"" 2417-27 Epson SRM2017C20 461-60 2031 SSM SSM2031 2968-70 4141-101 

I;,"~ - ::~' DG201AB *2779 3480-68 Sprague ULN-2031A 2890-1 2066 SilieonG SG2066 2482-148 
* 2786 2017C25 20310 Signallcs SFT20310 *1975 2889-95 

" ,,' 2417-32 Epson SRM2017C25 461-61 S,",SFT20310 * 1975 Sprague ULH-2066B *2843 
", ' DG201AC *2779 3480-106 2032 Sprague ULN-2032A 2890-2 2482-162 

I *2786 2018 Thomson-CSF SFC2018 2889-5 2033 Signeties TDB2033 2888-17 *2843 
2417-33 2018C20 SSM SSM2033 2906-101 2889-114 l0'" , 

OG2010 *2779 
Epson SRM2018C20 461-62 Sprague ULN-2033A 2890-3 Sprague ULS-2066H 2482-174 ;,:~ .~ *2786 

3480-69 2035 TeledyneP 2035 2887-31 TI ULN2066 '2483-10 
2417-34 2018C25 2036 Thomson-CSF SFC2036 2889-40 2067 SilieonG SG2067 2482-149 

';~~" OG201C *2719 
Epson SRM2018C25 461-63 20390 Signellcs SFT20390 *1975 2889-96 

~.: .. ' '~, i' .. *2786 
3480-107 sr.1SFT20390 * 1975 Sprlgue ULH-2067B *2843 

(::;;). ': 
2417-35 

202 Intersil IH202C 2416-111 204 Motorola LM204 2960-53 2482-163 
,; e 

TauZero CPU201 1767-19 
IH202M 2416-105 National LM204 2960-55 *2843 ,.' . National LM202 2908-33 SGS L204 2890-43 TI 'LM201A 2924-7 PMI SW-202B 2416-82 SG204 

2889-115 
2010 SGS TDA2010 2896-177 SiliconG 2960-56 Sprague ULS-2067H 2482-175 SW-202F 2416-88 2040 SGS TDA2040 2896-181 1\ 268-5 SW202B 2417-84 SSM SSM2040 2906-102 

TI ULN2067 2483-11 
SSM SSM2010 2887-122 2068 '.lolorola ULII2068 *2753 

2011 Exar X1I2011C *3199 
SW202F 2417-85 2962-6 2889-90 --- SGS L202 2480-91 1\ 272-10 2890-11 2890-41 2044 SSM SSM2044 2906-103 

SilieonG SG2068 2482-150 
lIallanal LH2011 *3342 SilieonG SG202 2908-32 2962-7 

2889-97 
2935-40 SlIIconlx OG202A *2779 2045 Sprague ULS-2045H 2889-36 

Sprague ULlI-2068B *2843 
LH2011B *3342 2482-164 

2936-8 *2788 20450 RCA PA20450 *4518 
*2843 2417-28 4141-100 

L1I2011C *3342 OG202B *2779 2046 Sprague ULN-2046A 2889-34 2889-116 
2936-25 

*2788 Thomson-CSF SFC2046 2889-37 
Sprague ULS-2068H 2482-176 

SSM SSM2011 2902-129 2417-29 2047 Sprague ULN-2047A 2889-130 TI ULN2068 2483-12 
Spragua ULlI-2011A *2843 OG202C *2779 2048 Retieon RL2048 -2964-38 2069 SilieonG SG2069 2482-151 

2480-78 
*2788 205 Exar XR205 2946-20 2889-98 

*2843 2417-36 Motorola LM205 2959-125 Sprague ULII·20698 *2843 
2890-70 2020 AD AD2020 2436-24 National LM205 2960-1 2482·165 

Sprague ULS-2011H 2480-81 HybridSys HS2020 2888-37 Plessey SW205 2905-60 *2843 
2890-75 MicroNet MN2020 2888-38 Siemens FZH205 472·10 2889·117 

2012 Exar XII2012C *3199 SGS TDA2020 2896-178 TCA205AK 2906-153 Sprague ULS-2069H 2482·177 
2890-12 II 268-5 SiliconG SG205 2960-3 TI ULN2069 2483-13 

SSM SSM-2012 2486-62 TDA2020D 2896·179 TauZero CPU205 1755·12 207 AnalogSys MA207 2925-27 
SSM2012 2887-123 1\ 268-5 2050 SSM SSM2050 2906-104 Motorola LM207 2923·43 

Sprague ULlI·2012A *2843 SSM SSM2020 2887·125 If 272-10 National LM207 2923·45 
2480-95 2900-53 2051 GI ER2051 3455-6 PMI' OP-207A 2915-44 

*2843 II 278-4 NCR NCR2051 3455-7 Op·207B 2915-45 
2890-71 2021 Sprague ULIl·2021A *2843 2054 SGS TDA2054 2902-101 OP-207E 2916·48 

Sprague ULS-2012H 2480-82 2480-79 Signeties TDA2054 2896-17 OP-207F 2916-49 
2890-76 *2843 Sprague ULN-2054A 2889-53 SilieonG SG207 2923-48 

2013 Exar XR2013C *3199 2890-80 2055 GI ER2055 3455-14 TI LM207 2923-50 
2890-13 Sprague ULS-2021H 2890-85 NCR NCR2055 3455-15 2070 SilieonG SG2070 2482-152 

Sprague ULlI-2013A *2843 2022 SSM SSM2022 2887-126 3455-31 2889-99 
2480-56 2900-54 SSM SSM2055 2906-105 Sprague ULII-2070B *2843 

*2843 Sprague ULH-2022A *2843 2056 -SSM SSM2056 2906·106 2482·166 
2890-72 2480-96 206 AnalogSys MA206 2933·49 *2843 

Sprague ULS-2013H 2480-62 *2843 lIallonal LM206 *3317 2889-118 
2890-77 2890-81 2891-23 Sprague ULS·2070H 2482-178 

2014 Exar XR2014C *3199 Sprague ULS-2022H 2480-98 Plessey SW206 2905-61 2071 SilieonG SG2071 2482·153 
2890-14 2890-86 PMI DAC-206A 2439-24 Sprague ULN·2071B *2843 

Siemens SDA2014 2463-51 2023 Sprague ULlI·2023A *2843 DAC-206B 2439·25 2482·167 
Spragus ULlI·2014A *2843 2480-58 DAC-206E 2439-26 *2843 

2480-37 *2843 DAC-206F 2439-27 2889-119 
*2843 2890-82 TI LM206 2891-31 Sprague ULS-2071H 2482-179 

2890-73 Sprague ULS-2023H 2480-64 2061 Sprague ULlI·206 H.1 *2843 2072 SilieonG SG2072 2482-154 
Sprague ULS-2014H 2480-40 2890-87 2481-88 2889·100 

2890-78 2024 Sprague ULlI·2024A *2843 *2843 2073 SilieonG SG2073 2482·155 
2015 Signetics TDA2015 2962-60 2480-38 2889-43 2889-101 

Spragus ULlJ.2015A *2843 *2843 2062 Sprague ULH·2062M *2843 2074 Motorola ULN2074 2889·91 
2480-57 2890-83 2481-89 Molorola ULH2074B *2753 

Arranged alphanumerieally from left to right. 
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2074 SiliconG SG2074 2482-156 21 Burr-Brown MP21 1095-124 2102 National MM2102A-2L 3476-61 2110 Signetics PCE2110 2466-16 
2889-102 1096-108 MM2102A-4 3476-104 TDA2110 2962-46 

Spng~3 ULlI-20740 *2843 1102-11 MM2102A-4L 3476-105 TeledyneC 2110BE 2415-19 
2482-168 II 238·14 .MM2102A-6 3477-22 2111 AMD AM2111 3473-37 

*2843 II 244-16 MM2102A-6L 3477-23 AM2111-1 3474-98 
2889-120 UAF21 2962-11 MM2102A-L 3476-88 AM2111-2 3474-120 

Sprague ULS-2074H 2483-1 UAF21H 2962-12 NEC-Micro uPD2102AL-2 3476-62 LH2111 2893-16 
TI ULN2074 2483-14 lIaUml 11,\21 *3327 uPD2102AL-4 3476-106 Intersil LH2111 2893-18 

2075 SiliconG SG2075 2482-157 PMI OP-21B 2911-131 SGS M2102A 3476-89 National LF2111 2891-10 
2889-103 2916-12 M2102A-2 3476-63 IlIUml Ll12111 *3317 

Spng~1 Ulll-2075B *2843 OP-21C 2911-134 M2102A-4 3477-1 2893-19 
2482-169 2917-5 M2102A-6 3477-24 NEC-Micro uPD2111AL-2 3474-21 

*2843 OP-21F 2911-132 M2102AL 3476-90 Raytheon LH2111 2893-21 
2889-121 2916-13 M2102AL-2 3476-64 RCA CA2111A 2901-41 

Sprague ULS-2075H 2483-2 OP-21G 2911-135 M2102AL-4 3477-2 Signetics PCE2111 2466-17 
TI ULN2075 2483-15 2917-6 21021 Fairchild 21021 3476-99 Sprague ULN-2111A 2901-67 

2076 SiliconG SG2076 2482-158 OP-21H 2911-136 210211.1 3476-100 2905-38 
2889-104 2919-48 21022 Fairchild 21022 3477-17 Synertek SY2111-1 3474-107 --~ 

SpnGu ULlI-2076B *2843 Rockwell A21XX 1088-122 210221.1 3477-18 SY2111A 3474-64 
2482-170 210 AnalogSys MD-210 2483-128 2102L 1 Fairchild 2102L1 3476-101 SY2111A-2 3474-22 

*2843 Dionics DI210 2465-105 2102L 1M 3476-102 SY2111A-4 3474-89 
2889-122 Exn XR210 *3195 2102L2 Fairchild 2102L2 3477-19 Thomson-CSF SFC2111 2891-54 

Sprague ULS-2076H 2483-3 2945-19 2102L2M 3477-20 2112 AMD AM2112 3473-38 ; 2077 SiliconG SG2077 2482-159 XR210:.1 *3195 2103 HP 2103LK 1767-14 AM2112-1 3474-91 
2889-105 2945-20 2104 Signetics TDA2104 2898-25 AM2112-2 3474-121 

Spngc3 UUI·2077B *2843 1.:lcrcEng 1.;G9210C *4437 2962-64 IIl1lchl IH.I2112 *3789 
2482-171 4141-9 Thomson-CSF SGC2104 2960-59 469·17 

*2843 r.:GC210C ~4437 2105 Signetics TDA2105 2898-26 *3739 ~ 2889-123 4141-17 Thomson-CSF SFC2105 2960-4 3475-29 
Sprague ULS-2077H 2483-4 UctcrclJ ml.1E210 *1936 2106 

II 

HP 2106AK 1767-8 111.12112·1 *3789 
208 AMD LM208 2922-51 National COP210C 1087-60 Hitachi HM2106 468-167 3475-25 ~ LM208A 2918-43 LM210 2908-16 2107 Signetics TDA2107 2898-27 Siemens SDA2112 2945·38 § 

AD A0208 *3153 Panasonic AN210 2900-106 2962-51 Signetics PCE2112 2466-4 
2922-53 PMI DAC-210A 2449-32 TeledyneC 2107BE 2415-21 Synertek SY2112·1 3474-96 ~ A020RA *3153 DAC-210B 2449-33 Thomson-CSF SFC2107 2923-51 SY2112A 3474-63 
2918-45 DAC-210E 2449-34 2108 HP 2108MK 1767-9 SY2112A·2 3474-20 ~ AnalogSys MA208 2940-54 DAC-210F 2449-39 Intersil LH2108A 2935-53 SY2112A-4 3474-88 .!!-. 

Fairchild uA208AM 2918-47 DAC-210G 2449-36 IlaUml LlI2108 *3342 2114 Epson SRM2114 461-15 
uA208M 2922-55 Signetics TCA210 2896-1 2936-48 3478-49 

Motorola LM208 2922·59 SiliconG SG210 2908·14 LlI2108A *3342 Fairchild 2114 3479-27 
LM208A 2918-51 2100 CalDevices CDI2100 4140-17 2935-54 2114-2 3478·17 

National LM208 2922-61 Sanyo LA2100 2901-92 PMI PM2108 2936-50 2114-3 3478-89 
LM208A 2918-53 Signetics PCE2100 2466-15 PM2108A 2935-56 2114·31.1 3478-90 

PMI DAC-208A 2445-1 SSM SSM2100 2887·131 Signetics TDA2108 2898-28 2114L 3479-28 
DAC-208B 2445-3 Slag Pr.12100 *4105 2962-55 2114L-2 3478-18 
DAC·208E 2445-2 TI SE2100P *1560 Thomson-CSF SFC2108 2911-149 2114L-3 3478-91 
DAC·208F 2445-4 1087-4 2923-5 21141.1 3479-29 
PM208 2923-2 1088-65 
PM208A 2919-2 *1560 

SFC210BA 2919-5 GTEMicro L2114UM 3479-30 

SGS 1.1208 2900·52 1055-31 2109 Thomson-CSF SFC2109 2952-30 1.12114-2 3478-19 

SiliconG SG208 2923-4 SEB2100 *1560 
SFC2109M 2952-70 M2114·3M 3478-92 

SG208A 2919-4 mS2100 *1553 
211 AMD LF211 2892-6 Intel 2114A-4 3478-21 

2081 Sprague ULN-2081A 2890-100 1088-55 LH211 2893-15 2114A-5 3478-53 

2C32 SpruguJ UUi-2C32A 23:;0-9'; * 155il 
L~ml 2891-57 21111\-5 347e-!J~ 

2083 Sprague ULN-2083A 2889·166 1057-24 AD AD211 I 2891-40 2114AL-l 3477-91 

ULS·2083H 2889-167 Thomson-CSF SFC2100 2959-20 AnalogSys MS211 2967-151 2114AL-2 3477-94 

2085 Plessey TDA2085A 2906-74 TRW CA2100 2903-68 Motorola LM211 2891-44 2114AL·3 3477·101 

20850 RCA PA20850 *4518 21000 RCA PA21000 *451B National COP211C 1087-61 2114AL-4 3478-22 

4141·102 4141-103 lIaUcnal lF211 *3310 2114L-2 3477-95 

2086 Sprague ULN-2086A 2889-35 2101 AMD AM2101 3473-36 *3317 M2114A-4 3478-23 

2089 NEC-Electron uPB2089 3471-77 AM2101-1 3474-97 2892-4 M2114A·5 3478-54 

20890 SlgncUcs SFT20890 *1975 AM2101-2 3474·119 U.I211 *3317 M2114AL-3 3477·102 

SI.ISFT20390 * 1975 LH2101A 2937·3 2891·46 M2114AL-4 3478-24 

209 Cherry CS209 2965·144 Intersil LH2101A 2937-5 Panasonic AN211 2901·119 I.!alerol. 1.:Cr.12114-20 * 3839 

Fairchild uA209M 2952-52 IIIUml lll2101A *3342 RCA CA211 2891-49 3478·26 

I.lolerol. If.1209H *3294 2937-6 Siemens FZH211 472-95 r.jcr.12114·25 *3339 

2952-20 Raytheon LH2101A 2937-8 FZH211S 473-22 3478-55 

l!.12091{ *3294 Sanyo LA2101 2901-93 Signetics LM211 2891-51 1.:Cr.12114·30 * 3839 

2952-55 Synertek SY2101-1 3474-108 SiliconG SG211 2891-53 3478-96 

IlaUanal l!.120911 *3299 SY2101A 3474-65 SllIccnlx DG211C *2779 r.:Cr.12114·45 * 3839 

2952-23 SY2101A-2 3474-23 *2790 3479·33 

1I.1209K *3299 SY2101A-4 3474-90 2417-30 llaU~nal AII2114 *3344 
2952-58 TI TCM2101 2948-154 TI LM211 2892-48 2418·110 

SiliconG SG209K 2952-64 2102 AMD AM2102 3475-24 2110 IlIIachl 1H.1211 0 *3789 AII2114C *3344 
SG209T 2952·28 AM2102-1 3477-5 469-16 2418-113 

20Cl !.lUi PAl20Cl *4458 AM2102-2 3477-12 *3789 National 1.11.12114 3479·35 

20L 10 r.U.11 PAl20110 *4458 Fairchild 2102F 3476-82 3475-62 1.11.12114-15 3477·103 
20L2 I.U.II PAl20l2 *4458 2102FM 3476-83 111,12110-1 *3769 1.11.12114-2 3478·28 
20X10 r.ml PAl20Xl0 *4458 2102H 3476·55 3475-49 MM2114-2L 3478·29 
20X4 l.tr.lI PAl20X4 *4458 2102HM 3476-56 111.12110·2 *3789 MM2114·3 3478·98 
20X8 m.1I PAl20X8 *4458 2102LF 3476-84 3475-42 MM2114-3L 3478·99 
21 Burr·Brown MP21 2429-36 2102LFM 3476-85 Intersil LH2110 2908-19 MM2114L 3479-36 

II 238·14 2102LH 3476-57 fl311cnal 1I12110 *3342 r!allc~al W,:C2114A *3858 
II 244·16 2102LHM 3476·58 2908-20 3477·99 

1091-7 National MM2102A 3476-87 Sanyo LA2110 2901-94 m.:C2114A-ll * 3D53 
1093-95 MM2102A·2 3476-60 Siemens SDA2110 2903-32 3477-92 

II Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Bin Bin BUI Bin 
Numblr Saurci DlVlcl PlgI·Llne Number Saurci Devici PlgI·Llne Number Saurci Devici PlgI·Llne Number Surci Devici PlgI·LlII 

2114 Nilional NMC2114A·2 *3858 2116 Nillonil NMCZ116·15L * 3859 2129 Synertak SYr.12129·4 * 427 2147 NEC·Micro uPD2147-2 3481-106 
3477-96 3480-58 3480-102 uPD2147-3 3481-75 

N~IC2 114A-ZL * 3858 NMC2116·20L * 3859 213 AnalogSys MC213 2906-62 Syn8rtak SY2147 *3941 
3477-97 3480-93 2964-123 3481-107 

NMC2114A-3 * 3858 NMC2116-25 *3859 2130 TI SE2130P *1560 SY2147·3 *3941 
3477·104 3481-8 1087-5 3481-76 

NMC2114A-3L * 3858 NMC2116·Z5L * 3859 1088-66 SY2147·6 *3941 
3477-105 3480-94 *1560 3481-115 

N"'C2114A-4 *3858 2118 Intel 2118-10 3468-67 1057-1 SY2147L *3941 
3478·30 2118-15 3468-87 SE82130 *1560 3481-108 

NI.1CZll4A·4L * 3858 2118-4 3468-75 2132 TI mS2132 *1558 svrm47 * 425 
3478-31 M2118·4 ~468-76 1087-3 3481-109 

NEC-EA EA2114L 3479-37 M2118-7 3468-88 *1558 SYU2147-3 * 425 
NEC-Micro uPD2114L 3479-38 NEC-Micro uPD-2118-2 3468-84 1057-25 3481-77 
OKI MSMZl14 *3873 uPD2118 3468-101 2136 Sprague ULN·2136A 2901-68 SYI.12147·6 * 425 

3479-39 uPD2118-3 3468-71 214 AnalogSys MS214 2967-152 3481-78 
USM2114-2 *3873 Thomson·CSF SFC2118 2910·61 National NMC214A-5 3478-57 Universal UM2147-1 3481-80 

3478-32 2926-15 Panasonic AN214 2896-96 2148 Fujitsu MBM2148·45 3477-40 
tlSM2114-3 *3873 212 AnalogSys MC212 2906-61 2140 Hitachi HM2140 469-26 MBM2148-55 3477-50 

3478-100 2964-124 3481-13 MBM2148·55L 3477·51 
USU2114L *3873 National LM212 2911-139 SGS TDA2140 2903-165 Hitachi HM2148 3476-4 

3479-40 2922-49 Sprague ULN-2140A 2419-113 HM2148-3 3477-47 
~ISf.12114L-2 * 3873 SlIIconlx DG212C *2779 ULS-2140H 2419-114 Intel 2148H 3477-72 

3478-33 *2792 Telefunken TDA2140 2904-10 2148H-2 3477-42 
Iml2114L-3 *3873 2417-31 2141 Intel 2141-2 3482-4 2148H-3 3477-54 

3478-101 2120 Hitachi HM2120 469-10 2141-3 3482-8 2148HL 3477-73 
Panasonic MN2114 3479-41 2123 Western WD2123 *2875 2141-4 3482-23 2148HL-3 3477-55 
Supertex CM2114 461-25 2487-34 2141-5 3482-40 M2148H 3477-76 

3477-39 2125 Intel 2125A 3475-75 2141L-3 3482-9 National MM2148H 3481-104 
Synartek SY2114 *3941 2125A-2 3475-107 2141L-4 3482-24 MM2148H·2 3481-51 

3479-42 2125AL 3475-76 2141L-5 3482-41 MM2148H-3 3481-71 
SY2114·2 *3941 2125AL-2 3476-1 National NMC2141-2 3482-5 MM2148H-3L 3481-72 

3478-34 2125H-1 3475·46 NMC2141·3 3482-10 MM2148H-L 3481-105 
SY2114-3 *3941 2125H·2 3475-52 2142 Hitachi HM2142 469-27 NMC2148 3477-77 

3478-102 2125H-3 3475-55 3481-14 NMC2148-3 3477-59 
SY2114A·4 *3941 2125H-4 3475·65 Intel 2142 3479-49 NMC2148H 3477-78 

3478-35 Motorola MCM2125A·45 3475·77 2142-2 3478-44 NMC2148L 3477-79 
SY2114A-5 *3941 MCM2125A·55 3475·91 2142-3 3478-105 Synertsk SY2148H *3942 

3478-58 MCM2125A·70 3476·2 2142L 3479-50 3477-80 
SY2114AL-1 *3941 2126 TeledyneC 2126BG 2418·82 2142L-2 3478-45 SY2148H·2 *3942 

3477-93 2128 Intel 2128-12 3480-30 2142L-3 3478-106 3477-44 
SY2114AL-2 *3941 2128-15 3480-52 Synertek SY2142 3479-51 SY214811·3 *3942 

3477-98 2128-20 3480-90 SY2142-2 3478-46 3477-61 
SY2114AL-3 *3941 M2128 3480·53 SY2142-3 3478-107 SY2148HL *3942 

3477-106 OKI 1.1S,",2128 *3873 SY2142L 3479-52 3477-81 
SY2114AL-4 *3941 

3480-95 
SY2142L-2 3478-47 SY2148HL-3 *3942 

USU2128·1 *3873 3478-36 
3480·96 

SY2142L-3 3478-108 3477-62 
SY2114L *3941 Synertak SY2128-1 *3944 

2143 Wastarn WD2143·03 *1568 SYr.12148H * 426 
3479-43 1101-130 3477-84 

SY2114L-2 *3941 
3480-6 

2147 AMD AM2147-35 3481-42 SYU2148H-3 * 426 SY2128-2 *3944 3478-37 3480-32 . AM2147-45 3481-47 3477-65 
SY2114L-3 *3941 SY2128·3 *3944 

AM2147-55 3481-57 SYr.l2148H-6 * 426 
3478-103 3480-59 AM2147-70 3481-87 3477-89 

SY2114LV-2 *3941 SY2128-4 *3944 Fujitsu MBM2147E 3481-92 2149 Fujitsu MBM2149-45 3477-41 
3478-38 3480-97 MBM2147H 3481-60 MBM2149·55L 3477-52 

Sn12114 * 424 SY2128L-1 *3944 MBM2147H·35 3481·32 MBM2149-70 3477-71 
3479-44 3480-7 MBM2147H-45 3481·45 MBM2149L·55 3477·53 

SYU2114-3 * 424 SY2128L·2 *3944 Intel 2147-3 3481-62 Intel 2149H 3477-74 
3478-104 3480-33 2147A 3481-94 2149H-2 3477-43 

SYr.l2114A-3 * 424 SY2128l-3 *3944 2147A-3 3481-63 2149H-3 3477-56 
3477-107 3480-60 2147AL 3481-95 2149HL 3477-75 

SYI.1Z114A·4 * 424 SY2128L-4 *3944 2147AL-3 3481-64 . 2149HL-3 3477-57 
3478-39 3480-98 2147H 3481-96 Motorola MCM2149-55 3477-58 

SYr.12114A-5 * 424 SYr.12128·3 * 427 2147H-1 3481-43 MCM2149-85 3477-88 
3478-59 3480-63 2147H-2 3481·50 NEC-Micro uPD2149 3477-60 

TI TMS2114-15 3477-108 SYM2128-4 * 427 2147H-3 3481-65 ' SYDertek SY2149H *3942 
TMS2114-20 3478-40 3480-101 2147HL 3481-97 3477-82 
TMS2114-25 3478·60 2129 Synartek SY2129-1 *3944 2147HL-3 3481-66 SY2149H;2 *3942 
TMS2114-45 3479-45 3480-8 M2147H 3481-98 3477-45 
TMS2114L-15 3477-109 SY2129-2 *3944 M2147H-3 3481-67 SY2149H-3 *3942 
TMS2114L -20 3478-41 3480-34 Intersil 2147 3481-99 3477-63 
TMS2114L ·25 3478·61 SY2129·3 *3944 ITT ITT2147-55 3481-68 SY2149HL *3942 
TMS2114L-45 3479-46 3480-61 ITT2147-70 3481-100 3477-83 

2115 Intel 2115A 3475-71 SY2129-4 *3944 ITT2147-90 3482-1 SY2149HL-3 *3942 
2115A-2 3475-103 3480-99 Motorola MCM2147·100 3482·2 3477-64 
2115AL 3475-72 SY2129L-1 *3944 MCM2147-55 3481·69 SYI.12149H * 426 
2115AL-2 3475-104 3480-9 MCM2147-70 3481-101 3477-85 
2115H-2 3475-51 SY2129L-2 *3944 MCM2147-85 3481-113 SYf;12149H·3 * 426 
2115H-3 3475-54 3480-35 National MM2147 3481-102 3477-66 
2115H-4 3475-64 SY2129L-3 *3944 MM2147-3 3481-70 SYI,12149H-6 * 426 

Motorola MCM2115A-45 3475-73 3480-62 MM2147L 3481-103 3477-90 
MCM2115A·55 3475·90 SY2129L-4 *3944 MM2147M 3481-114 215 Exar XR215 2945-34 
MCM2115A·70 3475·105 3480-100 NMC2147H-3 3481-73 11 271-11 

2116 Nallonal N~IC2116-15 *3859 SYM2129-3 * 427 NMC2147H-4 3481-74 11 279·2 
3480·57 3480-64 NEC-Micro uPD2147 3482-3 XR215M 2945-35 

Arranged alphanumerically from left to right. 
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215 Exar XR215M If 271-11 2164 Intel 2164A-20 3470-14 21L 15 Motorola MCM21L 15A-45 2202 Eur Xn22021.1 *3200 
If 279-2 M2164 3469-89 3475-74 2890-18 

ITT SAK215 2906-112 2165 MicroEng MCEL2165 2909-54 MCM21L 15A-70 NEC-Electron uPB2202 3473-13 
PMI OP-215B 2911-114 2167 Intel 2167-10 3483-101 3475-106 2203 Enr Xn2203 *3200 

2913-16 2167-55 3483-75 21L25 Motorola MCM21L25A-45 2480-45 
2937-9 2167-70 3483-83 3475-78 *3200 

OP-215C 2911-115 2167L-70 3483-84 MCM21L25A-70 2890-19 
2913-17 M2167-10 3483-102 3476-3 Xn2203f.1 *3200 
2937-43 ITT 1TT2167-45 3483-70 21L47 AMD AM21L47:45 3481-48 2890-20 

OP-215F 2911-116 ITT2167-55 3483-76 AM21L47-55 3481-58 2204 Exar Xn2204 *3200 
2913-18 1TT2167-70 3483-85 AM21L47-70 3481-88 2480-29 
2937-10 NEC-Micro uPD2167 3483-77 22 Burr-Brown MP22 1093-96 *3200 

OP-215G 2911-117 Syncrlck SY2167 *3945 1094-52 2890-21 
2913-19 3483-87 1096-132 XR2204U *3200 
2937-44 SYI.12167 * 428 1097-48 2480-30 

Siemens FZH215B 472-96 3483-88 1102-12 *3200 
2150 Telefunken TDA2150 2904-11 2168 NCR NCR2168 3455-43 /lallanal IIA22 *3327 2890-22 

TI mS2150·4 *3961 Syn&rlek SY2168 *3946 PMI OP-22A 2917-39 Sprague ULN-2204A 2900-134 r--
2962-121 3483-24 OP-22B 2919-51 If 272-4 

mS2150·5 *3961 SYI.I2168 * 429 OP-22H 2921-21 Thomson-CSF SFC2204 2960-58 
2962-122 3483-25 220 PMI OP-220A 2935-35 2205 NEC-Electron uPB2205 3475-87 

TUS2150-7 *3961 2169 Syncrl2k SY2169 *3946 OP-220B 2935-41 Thomson-CSF SFC2205 2960-5 
2962-123 3483-23 OP-220C 2936-9 2206 Exar XR2206 *3197 ; TUS2150-9 *3961 SYI.12169 * 429 OP-220E 2935-36 2946-21 
2962-124 3483-26 OP-220F 2935-42 2946-22 

2151 SGS TDA2151 2903-166 217 FairChild uA217 2959-73 OP-220G 2936-10 2948-140 

Telefunken TDA2151 2904-12 MicroEng MCELM217 2959-77 Signetics TCA220 2941-11 2948-141 
If 258-17 I 2158 Sya:rltk SY2158A·1 *3943 I.!clerola Lr.I217 *3295 SiliconG SG220-05K 2956-121 

3479-69 2959-80 SG220-05P 2956-109 
If 259-7 

II 

SY2158A-2 *3943 U.1217L *3295 SG220-05R 2956-122 
If 276-12 

3479-78 2959-65 SG220-05T 2956-103 
XR2206C *3197 

SY2158A·3 *3943 LU217U *3295 SG220-12K 2957-89 
2946-23 

3479-87 2959-110 If 258-17 ~ 
SG220-12P 2957-79 b1 SY2151!A·4 *3943 IlIlIml U.1217 *3299 If 259-7 
SG220-12R 2957-90 

3479-98 2959-83 If 276-12 

Panasonic 
SG220-12T 2957-66 XR2206U *3197 ~ SY2158B-1 *3943 AN217P 2900-120 SG220-15K 2957-134 

3479-70 SiliconG SG217 2959-69 2946-24 
SG220·15P 2958-1 2948-142 SY2158B·2 *3943 2959-86 SG220-15R 2957-124 If 258-17 3479-79 Telefunken U217 2968-139 SG220-15T 2957-109 If 259-7 SY21580·3 *3943 TI LM217 2959-88 

3479-88 2170 Telefunken U2170B 2905-118 
SG220-5 2957-11 If 276-12 ----

SY21580·4 *3943 TI Tr.IS2170 *1558 
2957-6 2207 - Exar XR2207 *3190 

3479-89 1088-56 
2957-12 2946-8 

SY2158L·1 *3943 *1558 
2957-3 2948-143 

3479·71 1057-26 
2200 Exar XR2200 2480-24 If 258-17 

SY2158L·2 *3943 218 AMD LM218 2926-8 
XR2200M 2480-25 If 272-6 

Fairchild SH2200C 485-31 If 278-13 
3479-80 National LM218 2926-11 

SH2200M 485-32 XR2207C *3198 SY2153L·3 *3943 TI LM218 2926-14 
MicroNet MN2200 2887-82 2946-9 

3479-90 2186 Inl:1 2186·25 *3810 
If 277-7 If 258-17 

SY2158L·4 *3943 3483-55 
MN2200H 2887-83 If -272-6 

3479-99 2186·30 *3810 
If 277-7 If 278-13 

2159 Syurltk SY2159A·l *3943 3483-57 
Sanyo LA2200 2968-44 XR2207r.t *3198 

3479-72 2186/7 *3810 
SY2159A·2 *3943 3483-54 TI :;m:lilijl * Hiiiil 29';0-1';'; 

1088-40 If 258·17 
3479-81 219 AMD LM219 2893-33 

1088-51 If 272-6 
SY2159A·3 *3943 lIallanal U.1219 *3317 

*1560 If 278-13 
3479-91 _ 2893-35 

1057-2 Raytheon XR2207C 2946-14 
SY2159A·4 *3943 Signetics LM219 2893-37 XR2207M 2946-15 Thomson-CSF SFC2200 2959-21 3479·100 2190 SGS TDA2190 2905-26 Thomson-CSF SFC2207 2923-52 
SY2159a·l *3943 21C02 SSS 883/21C02 3477-26 2201 AMD LH2201A 2937-4 

2208 Exar Xn2208 *3202 
3479-73 SCM21C02 460-160 Ex;r Xn2201 * 320il 

2964·154 
SY21590·2 *3943 SCM21C02-1 3476-97 2480-68 

If 276-14 
3479-82 SCM21C02-1A 3476-81 *3200 

If 278·13 
SY21599·3 *3943 SCM21C02-3 3477-11 2890-15 

XR220BI.1 *3202 
3479-92 SCM21C02-8 3477-25 XR2201r.t *3200 2964-155 

SY2159B·4 *3943 2101 Synert~k SY21D1 *3947 2480-69 
If 276-14 

3479-101 3479-75 *3200 If 278-13 
SY2159L·l *3943 21H01 Synertek SY21H01 3473-99 2890-16 lIallanal LH2208 *3342 

3479·74 SY21H01-2 3473-106 MicroNet MN2201 2887-84 2936-49 
SY2159L·2 *3943 21H11 Synertek SY21H11 3473-98 MN2201H 2887-85 L11220S" *3342 

3479-83 SY21H11-2 3473-105 nJllcnal LH2201A *3342 2935-55 
SY2159L·3 *3943 21H12 Synertek SY21H12 3473-97 2937·7 PMI PM2208 2936-51 

3479-93 SY21H12-2 3473-104 TI TCM2201 2948-99 PM2208A 2935-57 
SY2159L·4 *3943 21L02 Fairchild 21L02F 3476-86 Xlccr X2201A *3998 Thomson-CSF SFC2208 2923-6 

3479-102 21L02H 3476-59 3455-33 SFC2208A 2919-6 
216 Cre:::c:::ca r.ICO·216 *1917 21L021 Fairchild 21L021 3476-103 X2201ADI.1 *3998 2209 Enr Xn2209C *3197, 

Ferranti ZNA216E 2438-36 21L022 Fairchild 21L022 3477·21 3455-34 2946·10 
ZNA216J 2438·37 21L14 1.laterala UCU21L 14·20 * 3839 22012 RCA CD22012 2899-64 Xn2209r.1 *3197 

2160 Telefunken TDA2160 2904·13 3478-27 22014 RCA CD22014 2899-65 2946·11 
2161 NCR NCR2161 3455·42 I~CI.121L 14·25 * 3839 2202 Enr XR2202 *3200 Thomson-CSF SFC2209 2952·31 

SGS TDA2161 2903·167 3478·56 2480-85 221 Fairchild CCD221 2963·142 
Telefunken TDA2161 2904·14 I~CU21L 14·30 * 3839 *3200 National LM221 2888·26 

2164 Intel 2164·15 3469-87 3478·97 2890·17 LM221A 2888·27 
2164·25 3470·27 U&r.l21L 14·45 * 3039 XR22021.1 *3200 Siemens SAS221 2906·152 
2164A·15 3469·88 3479-34 2480-86 TBA221 2930·40 

If Indicates page number in Application Note Directory. * Indicates additional data Is provided on the page noted. 
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BUI 

Humber Source Device 

221 Silicon Ix DG221A 

DG221C 

2210 Dionics DI2210 
National LH2210 
Xlcor X2210 

. X2210Dtl 

22100 NEC-Electron uPD22100 
RCA C022100 

SGS 
RCA 

M22100 
C022101 

22102 RCA C022102 

22103 RCA C022103 

22104 RCA C022104 

C0221D4A 

22105 RCA C022105 

C022105A 

2211 AMD LH2211 
XR2211 Exar 

XR2211C 

XR22111.1 

Iialional LH2211 

Raytheon XR2211C 

XR2211M 

Sanyo LA2211 
Sprague ULN-2211B 
Thomson-CSF SFC2211 

2212 Em XR22121.1 

Xlcor X2212 

X2212DM 

2213 . Em XR2213C 

64 

BUI Base Bnl 
Pig I-Line Number Source Device Pige-Lint Number Sourci Devici Pagl-Llne Number Source Davlce Plge-Llna 

*2794 
2417-1 

*2794 
2417-2 
2465-106 
2908-15 

*3998 
3455-12 

*3998 
3455-13 
2947-130 

* 749 
* 753 

2423-7 
* 749 
* 753 

2947-131 
2947-132 

* 749 
* 754 

2423-8 
* 749 
* 754 

2947-133 
* 749 
* 754 

2423-9 
* 749 
* 754 

2947-134 
* 749 
* 756 

2949-119 
* 749 

455-28 
* 749 

455-29 
* 749 

455-23 
* 749 

455-24 
2893-17 

*3195 
2945-21 
2945-22 
2948-137 
2948-138 

\I 258-17 
\I 259-7 
\I 276-14 
*3195 

2945-23 
2945-143 
2949-63 

\I 258-17 
\I 259-7 
\I 276-14 
*3195 

2945-24 
2945-144 
2948-139 
2949-64 

\I 258-17 
\I 259-7 
II 276-14 
*3317 

2893-20 
2945-26 
2945-153 
2949-68 
2945-27 
2945-154 
2949-69 
2968-48 
2905-39 
2891-55 

*3196 
2945-25 

\I 271-11 
\I 278-8 
*3998 

3455-25 
*3998 

3455-26 
*3196 

2945-145 

2213 Em XR2213U 

2216 Exar XR2216 
2218 Thomson-CSF SFC2218 
222 Fairchild CCD222 

Panasonic AN222 
Siemens TBA222 

2220 TI mS2220 

2224 Sprague 
222741 AMD 
2228 Em 

ULN-2224A 
222741 
XR2228 

XR2228M 

223 Fairchild SH223 
l.1olorola LP.1223 

lIalional LI.1223 

Panasonic AN223 
SiliconG SG223 

2230 Em XR2230 

22301 RCA 

22302 RCA 
2231 Sprague 
2235 Em 

C022301 

C022302 
ULN-2231A 
XR2235 

224 Fairchild uA224 
Motorola LM224 
National LM224 

LM224A 
NEC-Electron uPC224 
Panasonic AN224 
Raytheon LM224 
RCA CA224 
Signetics LM224 
SiliconG SG224 
TI LM224 

2240 Em XR2240C 

XR224ol.1 

Fairchild uA2240C 
uA2240M 

Sprague ULN-2240A 

TI TMS2240 

uA2240C 
uA2240M 

22404 RCA C022404 

22406 RCA C022406 

22407 RCA C022407 

2241 Sprague ULN-2241A 

22413 RCA C022413 

22414 RCA C022414 

22416 RCA C022416 

22417 RCA C022417 

22418 RCA CD22418 

22419 RCA C022419 

2242 Em XR2242C 

*3196 
2945-146 
2947-118 
2926-16 
2964-48 
2903-21 
2926-18 

*1558 
1088-54 

*1558 
1057-27 
2904-1 
2923-31 

*3202 
2964-156 

\I 271-11 
*3202 

2964-157 
\I 271-11 

2952-108 
*3294 

2952-112 
*3299 

2952-119 
2903-121 
2952~ 124 

*3191 
2960-50 
2965-146 
2960-90 

* 749 
* 757 
* 760 

2898-12 
*3192 

2960-91 
2913-57 
2913-62 
2913-65 
2941-44 
2913-67 
2903-122 
2913-70 
2913-73 
2913-76 
2913-79 
2913-82 

*3200 
2951-18 

II 272-6 
\I 282-8 
*3200 

2951-19 
II 272-6 
\I 282-8 

2951-20 
2951-21 
2900-135 

\I 271-4 

2242 

2243 

2245 
2249 
225 

2250 

2253 
2257 

2259 

2260 

2261 

2264 
2265 
2266 
227 

2270 
2271 
2272 
2276 

2277 

2278 

2279 

228 
2280 
2283 
2284 

Exar XR22421.1 * 3201 
2951-61 

Sprague ULN-2242A 2900-137 

Exar XR2243 
\I 271-4 
*3201 

2951-8 
Sprague ULN-2243A 2900-58 

2901-21 
Sprague 
Sprague 
Inial 

ULN-2245A 2901-143 
ULN-2249A 2900-72 
n.1DX225 . * 1724 

Interdesign MUA-225 
Telefunken U225 
Iiallonil LH2250 

1624-1 
4140-131 
2948-102 

*3342 
2937-26 

LH2250C * 3342 

SiliconG 

SiliconG 
Nitron 

Nitron 

Nitron 

'Sprague 
Motorola 

Sprague 
Exar 
Exar 
Exar 
PMI 

Sprague 
Exar 
Exar 
Exar 

Exar 

Exar 

Exar 

SG2250 

SG2253 
NC2257 

NC2259 

NC2260 

ULN-2260A 
MC2261A 
MC2261B 
MC2261C 
ULN-2261A 
XR2264 
XR2265 
XR2266 
OP-227A 
OP-227B 
OP-227C 
OP-227E 
OP-227F 
OP-227G 
ULN-2270 
XR2271 
XR2272 
XR2276 

XR2277 

XR2278 

XR2279 

Panasonic AN228W 
Sprague ULN-2280B 
Sprague ULN-2283B 
Em XR2284 

2937-27 
2912-9 
2912-57 
2912-72 
2487-11 

\I 258-13 
2487-7 

II 258-13 
2487-12 

\I 258-13 
2904-2 
2486-68 
2486-69 
2486-70 
2904-3 
2967-166 
2967-167 
2967-168 
2935-30 
2935-32 
2935-37 
2935-31 
2935-33 
2935-38 
2905-117 
2465-58 
2465-56 

*3204 
2463-1 

*3204 
2964-77 

*3204 
2463-26 

*3204 
2463-27 

*3205 
2463-28 
2904-144 
2896-124 
2896-125 

*3203 
2464-102 

1087-2 
1088-57 
1057-28 
2951-29 
2951-30 

22859 RCA CD22859 * 749 

* 749 
2947-52 

* 749 
2947-106 

* 749 

2288 

2289 
2290 
23 

2947-107 230 
2900-136 

\I 271-4 
* 749 

2948-91 
* 749 

2948-92 
* 749 

2949-59 
* 749 

2949-60 
* 749 

2949-61 
* 749 

2949-38 
*3201 

2951-60 

2300 

2301 

Exzr XR2288 

NEC-Micro uPB2289 
Sprague ULN-2290 
Burr-Brown SHC23 
TeledyneC CDA23 

* 758 
2949-163 

*3203 
2465-74 
3471-19 
2905-40 
2967-67 
2417-110 
2418-116 

Dionics 
lIalional 
Kontron 
Sanyo 
Sprague 
TI 

DI230 2465-107 
Cn.I-23o * 1951 
2300 1625-4 
LA2300 2901-83 
ULN-2300M 2962-38 
TI.lS2300 * 1558 

Thomson-CSF SFC2300 
TRW CA2300 
AMD LH2301A 
Intersil LH2301A 
lIalional LH2301 A 

Thomson-CSF SFC2301A 
TRW CA2301 

1088-58 
*1558 

1057-29 
2959-10 
2903-69 
2940-15 
2940-16 

*3342 
2940-17 
2931-61 
2903-70 

Arranged alphanumerically from left to right. 

2305 
2307 
2308 

2309 
231 

2310 

2311 

2312 
23128 

Thomson-CSF SFC2305 
Thomson-CSF SFC2307 
Intersil LH2308A 
liallonal LH2308 

2960-9 
2931-49 
2936-3 

*3342 
2940-13 

1I12308A * 3342 
2936-4 

NEC-EA uPD2308A 3484-79 
PMI PM2308 2940-14 

PM2308A 2936-5 
Thomson-CSF SFC2308 
Thomson-CSF SFC2309 
National LM231 

SGS 
LM231A 
TBA231 

Siemens FZH231 
SAS231L 

Intersil LH2310 
National LH2310 
SGS TDA2310 
AMD LH2311 
Intersil LH2311 
National LH2311 

.• lJllanal Ll.12311 
Thomson-CSF SFC2311 
oKI 1.1SI.12312 
AI.1I S23128 

2931-39 
2952-32 
2963-92 
2963-93 
2913-55 
472-84 
511-67 

2908-24 
2908-25 
2897-167 
2894-9 
2894-10 
2894-11 

*3317 
2892-47 

*3873 
*3610 

460-138 
*3610 

3487-23 
NEC-EA uPD23128 3487-24 
Signslics 23128-25 * 3901 

3487-25 
23128-30 *3901 

3487-28 
Sycerlek SY23128 *3!152 

Synertek 

VTI 

3486-29 
3487-37 
3487-29 
3487-38 
3487-30 

23129 VTI 

SYM23128 
SYM23128-3 
SYM23128A 
SYM23128A-3 
VT23128 
VT23128A 
VT23128B 
VT23129 
VT23129A 
VT23129B 
MPS2316 
MPS2316A 
MPS2316B 
2316-3 
2316-4 
uPD2316E 
uPD2316E-5 
R2316B 
R2316E 
M2316 
SY2316A 

3487-26 
3487-18 
3487-33 
3487-21 
3487-19 

2316 

2318 

232 

2320 

2321 
2322 
2325 

CSG 

GTEMicro 

NEC-EA 

Rockwell 

SGS 
Synorlsk 

. 3487-34 
3485-37 
3481-10 
3481-11 
3485-7 
3485-40 
3485-43 
3485-24 
3485-46 
3485-47 
3485-48 

*3949 
3484-112 

SY2316B *3949 
3485-50 

SY2316B-2 *3949 
3485-2 

SY2316D-3 , *3949 
3485-9 

SYU2316 * 430 
Toshiba TSU2316E 3485-53 
Thomson-CSF SFC2318 2910-62 

Cybernetic CY232 

Dionics 
Fairchild 
Nitron 
SGS 

Nitron 
Nitron 
MicroPwr 

01232 

2933-43 

23256 NEC-EA 

F232 
NC2320 
TDA2320 
TDA2320A 
NC2321 
NC2322 
MP2325-45 
MP2325-85 
uPD23256 
23256A 

2487-2 
1101-64 
2463-67 
3468-10 
2948-27 
2897-180 
2898-7 
2948-28 
2948-29 
3487-54 
3487-55 
3487-51 

Slg~sllcs , *3!103 
3487-43 

Syml~k SY23256 * 3953 
3487-44 
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/PARI NUMBER INDE}( 
BUI Bin Ban Un. 
HUl:Iber' SaHel D.vle. PI~'·LlRI lIul:Ibcr Scure. Davie. Pag,·LlRI rlu:::~&r Scure. Dlvlea Pag.·Lln. lIur.lbor Source Davlel Pa;a·Llr.e 

23256 Toshiba TMM23256 3487-42 2364 SI~~'lIcs 2364·30 *3899 23C128 NEC·EA uPD23C 128 3487-40 24250 lIallanzl LII24250C *3342 
VTI VT23256 3487-4~ 3486-70 SSS SCM23C128 3487·20 2912·63 

23257 VTI VT23257 3487-4' Signetics 2364-35 3486-107 23C16 SSS 883/23C16 3485·63 2939·25 
2331 S'iemens T882331 2940-53 SI;nsllcs 2364·45 *3899 SCM23C16 461-75 2429 Sprague ULN-2429A 2898-44 
23316 CSG MPS23316A 3485-16 3487-5 3485-58 2963-78 
2332 CSG MPS2332 3485-122 Synertek SY2364 3486-117 23C17 SSS 883/23C17 3485-64 243 SlIImlx DG243A *2780 

MPS2332A 3485-97 SY2364·2 3486·35 SCM23C17 3485-59 *2796 
GTEMicro 2332-3 3485-102 SY2364-3 3486-87 23C256 SSS SCM23C256 3487-45 2419-36 

2332-4 3486-1 SY2364A 3486-61 23C32 SSS 888/23C32 3486-25 DG243C *2780 
NEC-EA uPD2332A-l 3485-105 SY2364A-2 3486-36 SCM23C32 3485-79 *2796 

uPD23328-1 3485-106 SY2364A-3 3486-88 23C33 SSS SCM23C33 3485-80 2419-37 
NEC-Micro uPD2332 3486-5 Syncrtck SYU2364 * 431 23C34 SSS 888/23C34 3486-26 244 RCA TCC-244 3474-16 

uPD2332-1 3485-109 3486-118 23C64 SSS SCM23C64 3486-71 Telefunken U244 2463-18 
Panasonic MN2332 3486-6 SYU2364A * 431 23C65 SSS SCM23C65 3486-72 2440 National COP2440 1087-92 
Rockwell R2332 3486-7 3486·119 24 IPI PS24 2964-92 1051-24 

R2332-3 3485·87 Toshiba TMM2364 3486-69 PMI MUX-24A 2423-68 COP2440R 1087-48 
Slgn,lIcs 2332-20 *3897 2364A2 Rockwell R2364A2 3486-33 ~ 261-8 1087-100 

3485-75 2364A25 MUX-248 2423-72 1051-25 -2332-25 *3897 Rockwell R2364A25 3486-56 ~ 261-8 2441 National COP2441 1087-93 
3485-78 2364A3 Rockwell R2364A3 3486-84 MUX-24E 2423·69 1051-26 

2332-30 *3897 236482 Rockwell R236482 3486-41 ~ 261-8 COP2441R 1087-49 
3485-94 2364825 MUX-24F 2423-73 1087-101 

2332-45 *3897 Rockwell R2364825 3486-66 ~ 261-8 1051-27 

~ 
3486-20 236483 Rockwell R236483 3486-92 OP·24 2916-46 2442 National COP2442 1087-94 

Synertek SY2332 *3950 2365 MicroEng MCETCA2365 2909·55 Signetics MLA24 4141-113 1051-28 
3486-11 Synert&k SY2365 *3951 TeledyneC CAG24 2415-110 2444 Xicor X2444 3455-2 

SY2332-2 *3950 3487-6 240 Dionics DI240 2465-108 245 Analogic MN245 2967-66 
3485-73 SY2365-2 *3951 Exar XR-C240 2948-150 Intel Intellec245 1624-3 

I SY2332-3 *3950 3486-37 ~ 270-13 lIallanal Lr.1245 *3301 
3485-90 SY2365-3 *3951 !lallanal U.1240 *3299 Panasonic AN245 2904·145 II 

SYI.l2332 * 430 3486-89 Panasonic AN240P 2904-176 Siemens FZH245 473-44 j 

3486-13 SY2365A *3951 Signetics TCA240 2962-104 246 Exar Xn246 *3207 
Toshiba TMM2332 3485-112 3487-7 SiliconG SG240-20K 2955-131 2912-78 ~ 
VTI VT2332 3486-18 SY2365A-2 *3951 2400 Hmls IIA-2400 *3212 National LM246 2912-86 

~ VT2332A 3485-92 3486-38 *3287 Panasonic AN246 2904-146 
2333 AI.II S2333 *3603 SY2365A·3 *3951 2888-32 Raytheon LM246 2912-89 ~ 

3485·95 3486·90 2928·48 247 Panasonic AN247P 2905·147 ~. 

CSG MPS2333 3485·123 SY/.12365 * 431 
~ 267·8 Telefunken U2478 2463·19 

Symt&k SY2333 *3950 3487·8 Sunrise Z·2400 4010-1 11 260-12 
3486-12 SYU2365A * 431 

TI SE2400P *1560 2470 TI Tr.lS2470 *1558 
SY2333·2 *3950 3487·9 1087·6 1088·61 -3485·74 VTI VT2365 3487·10 1088·67 *1558 
SY2333·3 *3950 VT2365A 3486·93 * 1560 1057-32 

3485·91 VT23658 3486·42 
1057-3 247Al0 TI T8P247Al0M 3460·4 

Synertek SYM2333 3486·14 2366 VTI VT2366 3487-11 
SEB2400 *1560 248 AMD LM248 2943·24 

Universal UM2333-25 3485·77 VT2366A 3486·94 
nlS2400 *1558 Fairchild uA248 2943·26 

VTI VT2333 3486·19 VT23668 3486·43 
1088·60 National LM248 2943·29 

VT2333A 3485-93 
237 MicroEng MCELM237 2960-40 

*1558 Raytheon LM248 2943·31 
234 Ferranti ZNA234 2905-70 1057-31 TI LM248 2943·33 

. National LM234 2968-28 1.lotorola LU237 *3295 2401 AMD AM2401 3488·27 249 National LM249 2943·35 
2962·131 

2960·37 SiliconG SG2401 2888·107 Raytheon LM249 2943·37 
I:allc~al U.1237 *3301 2340 National COP2340 1087-89 

2960·43 
Sprague ULN·2401A 2968·145 24LS23 AMD AM24LS23M 3490·19 

2341 National COP2341 1087·90 2898·43 24LS299 
23~2 t!::ticn::1 COP23~2 lC37·!l1 2960·64 TI TC i,i 2 .. 0 1 29 .. 8·60 AMD AM24LS29iiC 3490·17 
235 Siemens FZH235 472-85 SiliconG SG237 2960·46 2402 SiliconG SG2402 2964·168 24S10 TI TBP24S10 * 440 
2350 AMI S2350 2487-76 Telefunken U2378 2463-17 2404 IImls IIA·2404 *3212 *3967 

1092·133 11 260-12 *3287 3459·96 
Sprague ULN·2350C 4141-116 TI LM237 2960·49 2888·33 TBP24S10:.1 * 440 

2351 Sprague. ULN-2351C 4141·117 2370 TI T/.1S2370 *1558 2928·49 *3967 
236 11111 anal U.1236·2 *3304 1088·59 National COP2404 1087-56 3459-113 

2966·58 *1558 1087·47 24S41 TI Tep2~~41 * 440 
LU236·5 *3304 1057·30 1051·23 *3968 

2966·87 2372 TI TUS237211LL * 1559 2405 Hmls HA·2405 *3212 3461-110 
LU236A·2 *3304 2376 SMC KR2376 2468·12 *3287 3461-110 

2966·59 238 !lallanal Lr.I238 *3299 2888-34 TBP24S4 H.1 * 440 
LU236A·5 *3304 2959·53 2932·28 *3968 

2966·88 239 AMD LM239 2895·12 ~ 267·8 3461·111 
Panasonic AN236 2903·123 LM239A 2894-38 241 Panasonic AN241 2904·177 3461-111 

2363 Plessey SL2363C 2889·59 Fairchild uA239 ' 2895·14 Siemens FZH241 473·43 24S81 TI TBP24S81 * 440 
2364 AUI S2364 *3609 uA239A 2894·40 SAS241 511·68 *3968 

3486·46 Motorola LM239 2895-17 2410 Siliconix VN2410 2483·63 3463·102 
CSG MPS2364 3486-113 LM239A 2894·43 2412 Western WD2412 2899·75 TBP24S8H.1 * 440 

MPS2364A 3486·96 lIallanal L1.1239 *3317 2899·91 *3968 
MPS23648 3486·77 2895·19 2418 TRW CA2418 2903·71 3463-103 

GTEMicro 2364-3 3486-79 W239A *3317 242 Dionics DI242 2463·68 24S86 TI T8P24S86M 3463-26 
2364·4 3486-99 2894·45 2420 lIarrls HA·2420 *3214 24SA10 TI TBP24SA 10 * 440 

MicroPwr MP2364C 3486-109 Panasonic AN239 2904·175 *3287 *3967 
NEC-EA uPD2364-20 3486·31 PMI PM239 2895-24 2967·85 3459·111 

uPD2364-35 3486·106 PM239A 2894·47 ~ 265·6 TBP24SA 101.1 * 440 
uPD2364·45 3487-3 Raytheon LM239 2895-26 2425 HarrIs IIA·2425 *3214 *3967 
uPD2364E 3486·39 RCA CA239 2895-28 *3287 3459-112 

Plessey SL2364C 2889·60 CA239A 2894·49 2967·86 24SA41 TI TBP24SA41 * 440 
Slgnellcs 2364·20 *3899 Signetics LM239A 2895·30 ~ 265·6 *3968 

3486-44 SiliconG SG239 2895·32 24250 lIallenal LII24250 *3342 3461·108 
2364·25 *3899 SG239A 2894·51 2912·62 3461-108 

3486-67 TI LM239 2895·34 2937·28 TBP24SA411.1 * 440 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Ie MASTER 
Ban Blse Bue 
Num~er Source Davlce Pa~8·LlRI Number Sourci Davici Pagl-Llne Number Source Davlca 

24SA41 TI TDP248A411.1 * 3958 
3461-109 
3461-109 

TBP248A81 * 440 
*3959 

3463-100 
TBP248AB1I.1 * 440 

*3959 
3463-101 

24SA&1 TI 

25 

250 

2500 

2501 

2502 

2503 

2504 

2505 

2506 

2507 

25089 
251 

2510 

66 

8111conlx P\'/I.125 

Cherry CS250 
CS250-1 

Cybernetic CY250 
!.tolcrola LI.1250 

lIallonal LI.1250 

NEC-Electron uPC250A 
SiliconG SG250 

SG250A 
Telefunken U250 
Am GA2500 

*2820 
2961-42 
2464-18 
2464-19 
1101-63 

*3295 
2959-41 

*3299 
2959-44 
2935·16 
2959-48 
2959-49 
2887-8 

*4307 
4140-5 

Ilarrls IIA-2500 *3216 

Intersil 
!.loterala 
AMD 

SiliconG 

\'Iestern 

AMD 

lIarrls 

Intersil 

National 

SiliconG 
SMC 

AMD 

Intersil 
National 

SiliconG 
AMD 

Intersil 
National 

AMD 

Harris 

Intersil 
Raytheon 

AMD 

*3287 
2928-46 

HA2500 2928-47 
UCA2500ECL * 4480 
AM2501C 480-28 
AM2501M 480-29 
SG2501A 2958-83 

II 281-12 
\'JD2501-01 * 2869 

2486-78 
\'102501-03 *2669 

2486-80 
\'/02501-11 *2869 

2486-82 
AM2502C 508-105 
AM2502M 508-106 
HA-2502 *3216 

AM2502 
HA2502 
DM2502C 
DM2502M 
SG2502 
COM2502 
COM2502H 
AM2503C 

AM2503M 

AM2503 
DM2503C 
DM2503M 
SG2503 
AM2504C 
AM2504M 
AM2504 
DM2504C 
DM2504M 
AM2505C 
AM2505M 
HA-2505 

HA2505 
RC2505 
RM2505 
AM2506C 

AM2506M 

*3287 
2932-22 
508-109 

2932-24 
508-113 
508-114 

2960-75 
2487-71 
2487-72 
508-107 

II 232-6 
508-108 

II 232-6 
508-110 
508-115 
508-116 

2966-64 
509-37 
509-38 
509-39 
509-41 
509-42 
475-138 
475-139 

*3216 
*3287 

2932-23 
2932-25 
475-140 
475-141 
474-164 

II 228-11 
474-165 

II 228-11 
Raytheon RC2506 474-166 

474-167 
2933-17 
2933-18 
2949-128 
2939-47 

RM2506 
Harris HA-2507 
Intersil HA2507 
AMI S25089 
NEC-Electron uPC251 
Siemens FZH251 

HarriS 
SAS251 
HA-251 0 

472-68 
511-69 

*3218 
*3287 

2510 

2511 

2512 

2513 
2515 

2516 

2517 

252 
2520 

2522 

2523 

2524 

2525 

2526 

2527 

Harris HA-2510 

Hitachi 11",2510 

111.12510-1 

m.1251 0-2 

Intersil HA2510 

Hitachi 111.12511 

111.12511-1 

\'Iastern \'102511-01 

\'102511-05 

\'/02511-11 

lIarrls IIA-2512 

Intersil HA2512 
GI R03-2513 
lIarrls 11.\-2515 

Intersil HA2515 
TI TI.182516 
\'/altak \'1TL2516 

Harris HA-2517 
Intersil HA2517 
\'Jeltek \'1TL2517 

Panasonic AN252 
Hmls IIA-2520 

Intersil 

\'Jastern 

Hmls 

Intersil 
National 
Plessey 
Siemens 
Signetics 
National 
Plessey 
Exar 

National 
RCA 

SiliconG 

TI 
Unltroda 

Exar 

lIarrls 

Intersil 
l.1otorola 
SiliconG 
Siliconix 
Unltroda 

I.lotorola 

SiliconG 
Exu 

Harris 

HA2520 

\'102520 

IIA-2522 

HA2522 
TDA2522 
TDA2522 
TDA2522 
TDA2522 
TDA2523 
TDA2523 
XR2524 

LM2524 
CA2524 

SG2524 

SG2524 
UC2524A 

XR2525A 

IIA-2525 

HA2525 
SG2525 
SG2525A 
SI2525B 
UC2525A 

8G2526 

SG2526 
Xn2527A 

HA-2527 

2910-50 
2932-14 

II 264-14 
*3789 

3476-6 
*3789 

3475-81 
*3789 

3475-66 
2910-53 
2932-15 

*3789 
3476-10 

*3789 
3475-85 

*2869 
2486-79 

*2869 
2486-81 

*2859 
2486-83 

*3218 
*3287 

2933-19 
2933-20 
3453-7 

*3218 
*3287 

2933-26 
2933-27 

* 442 
*1039 

511-97 
2933-24 
2933-25 

*1039 
511-98 

2896-97 
*3220 
*3287 

2910-30 
2932-16 

II 264-12 
2910-31 
2932-17 

*2870 
1100-69 

*3220 
*3287 

2933-21 
2933-22 
2903-112 
2903-133 
2903-168 
2903-175 
2903-113 
2903-134 

*3190 
*3209 

2960-92 
2961-6 

*3368 
2961-16 
2961-33 

II 277-15 
II 277-17 

2961-56 
*3444 

2961-104 
*3191 

2960-93 
*3220 
*3287 

2933-28 
2933-29 

*3297 
2961-34 
2961-46 

*3445 
2961-105 

*3297 
2960-119 
2961-35 

*3191 
2960-94 
2933-32 

2527 Intersil HA2527 
8G2527 
SG2527A 
SI2527B 
UC2527A 

Uotorola 
SilicohG 
Siliconlx 
Unltroda 

2528 TI TI.182528 
253 NEC-Electron uPC253A 

Panasonic AN253 
SiliconG SG253-05 

SG253-08 
SG253-12 
SG253-15 
SG253-18 

2530 Harris HA-2530 

Intersil HA2530 
National TDA2530 
Plessey TDA2530 
Siemens TDA2530 
Signetics TDA2530 

25309 Thomson·CSF SFF25309 
2531 DEI 2531A 

2532 

2533 
2535 

2539 

Motorola 

National 
Plessey 
Signetics 
SiliconG 
TI 
AMD 
Harris 

lIarrls 

MCM2532 
MCM2532-25 
MCM2532-35 
NMC2532 
TDA2532 
TDA2532 
SG2532 
TI.182532 
AM2533 
HA-2535 

HA-2539-2 

IIA-2539-5 

254 NEC·Electron uPC254 
Telefunken U254 

2540 Hmls HA-2540-2 

National 
OEI 
Plessey 
Signetics 
8pragu3 

2541 National 
Plessey 
Signetics 

25411 SSS 
2542 SiliconG 
2543 Exar 

2544 
2547 
2549 
255 

2556 

2559 

SiliconG 

SiliconG 
SiliconG 
SiliconG 
AMD 
Motorola 
Iiallo~al 

Panasonic 
PMI 
Siemens 
Exar 

M,lI 

IIA-2540-5 

TDA2540 
2540 
TDA2540 
TDA2540 
UOIl-2540B 

TDA2541 
TDA2541 
TDA2541 
SCL25411 
SG2542 
XR2543 

SG2543 

SG2544 
SG2547 
SG2549 
LF255 
LF255 
LF255 

AN255 
PM255 
FZH255B 
XR2556C 
XR2556M 
82559A 

82559B 

82559C 

Arranged alphanumerically from left to right. 

Base 
Plge·Llnl Number Source Device Pagl·Llne 

2933-33 
*3297 

2961-36 
2961-47 

*3445 
2961-106 

* 442 
2928-36 
2900-121 
2952-125 
2953-109 
2954-97 
2955-55 
2955-112 
2910-20 
2925-36 

II 267-9 
2910-21 
2903-114 
2903-135 
2903-169 
2903-176 
2906·128 

*3347 
2887-127 
3466-65 
3466-45 
3466-54 
3466-67 
2903-136 
2903-177 
2960-12 

* 442 
3491-108 
2910-23 
2928-45 

II 267-9 
*3222 
*3287 

2934-33 
*3222 
*3287 

2934-32 
2921-27 
2463-20 

*3224 
*3287 

2929-57 
*3224 
*3287 

2934-31 
2905-142 
2887-128 
2905-159 
2905-184 

*2843 
2483-62 
2905-143 
2905-160 
2905-185 
2464-125 
2965-62 

*3192 
2965-90 
2965-94 

II 280-14 
2965-95 
2965-101 
2963-5 
2927-3 
2927-4 

*3309 
2927-7 
2905-1 
2927-9 
472-69 

2951-65 
2951-66 

*3138 
2949-129 

II 270-8 
*3138 

2949-130 
II 270-8 
*3138 

2559 AMI 

256 AMD 
Crcrn:rnco 
IPI 
MicroTech 

Motorola 
Ilallenal 

PMI 
Reticon 

2560 AMI 
National 
Plessey 
Siemens 
Signetics 
Supertex 

2561 AUI 

25610 AI,II 

2562 AMI 
2563 AI.II 

2564 TI 

2567 AMI 
Exar 

256X256 
Reticon 

257 AMD 
lIallenal 

S2559C 

825590 

S2559E 

S2559F 

S255!lG 

82559H 

2949-131 
II 270-8 
*3138 

2949-132 
II 270-8 
*3138 

2949-133 
II 270-8 
*3138 

2949-134 
II 270-8 
*3138 

2949-135 
II 270-8 
*3138 

2949-136 
II 270-8 

LF256 2927-11 
256F.t8U * 1914 
M256 , 2964-19 
CCD256SERP 2962-70 
CCD256SPS 2962-71 
LF256 2927-15 
LF256 *3309 

PM256 
CCPD256 
RL256 
S2560A 
TDA2560 
TDA2560 
TDA2560 
TDA2560 
CM2560 
82561 ' 

S2561A 

S2561C 

S25610 

S2562 
82563 

2927-18 
2927-21 
2963-147 
2964-39 
2948-3 
2903-115 
2903-137 
2903-170 
2903-178 
3487-56 

*3139 
2949-103 
2962-33 

*3139 
2949-104 

*3139 
2949-105 

*3141 
2948-49 
2948-50 

*3140 I 
2948-51 

TI.182564-35 * 442 
3467-2 

TI.182564-45 * 442 
3467-13 

TI,182564-50 * 442 
3467-14 

S2567 
XR2567 

XR2567C 

XR2567M 

RA256X256 
LF257 
LF257 

2900-26 
2949-72 

II 269-15 
2946-52 

II 269-15 
2946-53 
2949-73 

II 269-15 

2963-136 
2926-54 

PMI PM257 
Telefunken U257B 

*3309 
2926-59 
2927-2 
2463-21 

2571 
2577 
2578 
258 

Signetics 
Signetics 
Signetics 
Cherry 
Motorola 

TDA2571A 
TDA2577 
TDA2578 
CS258A 
LM258 

National LM258 

LM258A 

RCA CA258 

CA258A 
SGS M258 
Signetics LM258 

TI LM258 

II 260-12 
2904-110 
2904-81 
2904-82 
2906-107 
2913-30 
2939-29 
2913-33 
2938-27 
2913-34 
2937-30 
2913-37 
2938-29 
2937-31 
2900-30 
2913-39 
2938-31 
2913-83 
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CUI Bin 
Ik:hr Sourci DlvlCl PI.I-Lln Il~::hr So~rci 

2580 Spragu UDrI-2560A *2843 25LS169 
2949-}1 AMD 

2581 Signetics TDA2581 2904-111 
2960-110 25LS174 
2961-27 AMD 

2582 Signetics TDA2582 2904-137 
2585 Spragca UDU-2585A *2843 25LS175 

2949-12 AMD 

2588 Spragu! UDII-2588A *2843 
2949-13 25LS18 AMD 

259 Cherry CS259 2906-55 
Panasonic AN259 • 2900-64 
SGS 1.1259 2900-31 

2590 National TDA2590 2904-94 25LS181 
2591 National TDA2591 2904-95 AMD 

Plessey TDA2591 2904-102 
Signetics TDA2591 2904-112 25LS190 
Telefunken TDA2591 2904-115 AMD 

2593 Signetics TDA2593 2904-113 25LS191 
Telefunken TDA2593 2904-116 AMD 

2594 Signetics TDA2594 2904-114 
2595 Sprzgul UDrI-2595A *2843 25LS192 

2480-145 AMD 

25L02 Intersil AM25L02 508-111 
25L03 Intersil AM25L03 508-112 25LS193 

25L04 Intersil AM25L04 509-40 AMD 

25L32 Motorola MCM25L32 3466-66 
MCM25l32-25 3466-46 25LS194 

TI Tl.1S25L32 * 442 AMD 

25LS07 M.lD Ar.lZ5LS07C * 1227 
486-89 

Al.125lS07r.l * 1227 
486-90 25LS195 

25LS08 AUD Al.125LSOBC * 1227 AMD 

485-180 
At125LS08U * 1227 25LS22 AUD 

485-181 
25LS09 M.lD Ar.125lS09C * 1227 

499-80 
Ar.125LS09:l * 1227 25LS23 AUD 

499-81 
25LS138 

AMD AM25LS138C 483-161 
1094-123 

AM25LS138M 483-162 
1094-124 25LS240 

25LS139 AMD 
AMD AM25LS139C 483-64 

AM25LS139M 483-65 
25LS14 AMD AM25LS14C 475-162 

AM25LS14M 475-163 25LS241 
25LS148 AMD 

AMD AM25LS148C 508-141 
A~,~25LS 1~~~,' ~C3 .. 1~2 

25LS15 AMD AM25LS15C 474-7 
AM25LS15M 474-8 25LS242 

25LS151 AMD 
AMD AM25LS151C 499-165 

AM25LS151M 499-166 
25LS153 

AMD AM25LS153C 498-37 
AM25LS153M 498-38 

25LS243 

25LS157 
AMD 

AMD AM25LS157C 499-34 
AM25LS157M 499-35 

25LS158 
AMD AM25LS158C 498-128 25LS244 

AM25LS158M 498-129 AMD 

25LS160 
AMD AM25LS160C 480-157 

AM25LS160M 480-158 
25LS161 25LS251 

AMD AM25LS161C 478-134 AMD 

AM25LS161M 478-135 
25LS162 25LS2513 

AMD AM25LS162C 481-16 Ar.1D 
AM25LS162M 481-17 

25LS163 
AMD AM25LS163M 478-181 

25LSl64 
AMD AM25LSl64C 502-30 

3490-127 25LS2516 
AM25LSl64M 502-31 AMD 

3490-128 
25LS168 25LS2517 

AMD AM25LS168AC 481-100 Ar.tD 
AM25lS 168AM 481-101 

<0 Ie r.1AST5R 1983 

CUI 

DIVlcl PI.Hlel I:~'"tcr So~rci DIVlcl PaCI-Llnl 

25LS2517 
AM25lS 169AC 479-99 At.lD 1.~.l2SlS2Smh 1227 
AM25lS169AM 479-100 475-33 

25LS2518 
AM25LS174C 486-62 M.lD M.12SLS2S18C * 1227 
AM25LS174M 486-63 485-166 

A:.12SLS2518Ih 1227 
AM25LS175C 485-130 485-167 
AM25LS175M 485-131 25LS2519 
AM25LS18C 485-164 Ar.lD AI.I2SLS2S1 SC * 1227 

1086-42 486-15 
AM25LS18M 485-165 Ar.l25LS2519:.1 * 1227 

1086-43 486-16 
25LS2520 

AM25LS181C 475-30 Ar.lD Al.l2SLS2S20C * 1227 
AM25LS181M 475-31 486-109 

Ar.125LS2520:.1 * 1227 
AM25LS190C 482-4 486-110 

-25LS2521 
AM25LS191C 479-150 Ar.lD A:USLS2521C* 1227 
AM25LS191M 479-151 474-92 

~ 228-12 
AM25LS192C 481-147 M.12SLS2521!.1 * 1227 
AM25LS192M 481-148 474-93 

~ 228-12 
AM25LS193C 480-12 25LS253 
AM25LS193M 480-13 AMD AM25LS253C 497-148 

AM25LS253M 497-149 
AM25LSl94AC 501-156 25LS2535 

3489-29 At.ID A!.125lS253SC * 1227 

AM25lS194AM 501-157 500-18 

3489-30 A:.12SlS2S3S:.1 * 1227 
500-19 

AM25lS 195AC 501-53 25LS2536 
AM25lS195AM 501-54 M.lD A!A25lS2536C * 1227 

M.125LS22C * 1227 484-3 

476-98 I,r.12SlS253S:.1 * 1227 

1.r.125lS22r.1 * 1227 484-4 

476-99 
25LS2537 

M.1D M.125lS2537C * 1227 
Ar.125LS23C * 1227 483-44 

502-154 1.:.l25lS25371.1 * 1227 
*1227 483-45 

3490-20 25LS2538 
Al.125lS23r.l * 1227 AI.1D At.l25lS253SC * 1227 

502-155 484-9 
A:.125lS253S:.1 * 1227 

AM25LS240C 503-129 484-10 
2470-62 25LS2539 

AM25LS240M 503-130 M.1D I.r.125lS2539C * 1227 
2470-63 483-114 

A~.125lS2m:.1 * 1227 
AM25LS241C 504-39 483-119 

2470-3 25LS2548 
AM25LS241M 504-40 AMD . AM25lS2548C 483-163 

2470-4 25LS2568 
AMD AM25LS2568C 481-120 

AM25LS242C 503-66 AM25lS2568M 481-121 
2476-58 Ar.iD S:125lS2568 * 1227 

AM25LS242M 503-67 25LS2569 
2476-25 M.lD Ar.125lS2569C * 1227 

479-165 
AM25LS243C 503-68 Ar.12SlS255S:.1 * 1227 

2476-59 479-166 
AM25LS243M 503-69 25LS257 

2476-26 AMD AM25LS257C 498-166 
AM25LS257M 498-167 

AM25LS244C 503-176 25LS258 
2470-5 AMD AM25LS258C 498-88 

AM25LS244M 503-177 AM25LS258M 498-89 
2470-6 25LS273 

AI.ID Ar.125LS273B * 1227 
AM25LS251C 500-45 486-152 
AM25LS251M 500-46 AI.125LS273C * 1227 

486-153 
AI.125lS2513C * 1227 Af.lZ5lS2731.1 * 1227 

508-143 486-154 
*1227 25LS299 

1102-63 111.10 M.125lS290C * 1227 
Al.lZ5lS2513:.1 * 1227 502-156 

508-144 A!.125lSm:.l * 1227 
502-157 

AM25lS2516C 475-156 *1227 
AM25lS2516M 475-157 3490-18 

25LS373 
AI.125lS2517C * 1227 Al.1D A!.125lS373C * 1227 

475-32 496-68 

II Indicates page number in Application Note Directory. 
*Indicates additional data is provided on the page noted. 

BUI 

r!~r.tu Sourci Dlvlc. PICI-Llna 

25LS373 
M.:D M.125LS373!.1 * 1227 

498-69 
25LS374 

IIUD A!.125LS374C * 1227 
487-7 

Al.125LS374r.1 * 1227 
487-8 

25LS377 
M.ID IIl.I25LS377B* 1227 

487-42 
Ar.125LS377C * 1227 

487-43 
Ar.125LS377U * 1227 

487-44 
25LS378 

AMD AM25LS378C 486-91 
AM25LS378M 486-92 

25LS379 
AMD AM25LS379C 485-182 

AM25LS379M 485-183 
25LS381 

Ar.iD Al.125LS381C * 1227 
475-34 

Ar.125LS3BH.1 * 1227 § 475-35 
25LS399 

AMD AM25LS399C 499-82 ~ 
M~25LS399M 499-83 

i 25LS533 
IIUD M.125lS533C* 1227 .. 

483-164 :::l 
Ar.125lS533~.1 * 1227 

483-165 
. \ 

~. 
25LS534 

~ Af.lD Ar.125lS534C * 1227 

~ 483-166 
Ar.125lS5341.1 * 1227 

483-167 
25S05 AMD AM25S05C 475-142 

AM25S05M 475-143 
25S07 WD 1I!.125S07C *1227 

486-105 
~. 289-8 

M.125S07!.l *1227 
486-106 

~ 289-8 
25S08 AUD Ar.125S0ilC-' * 1227 

486-11 
~ 289-8 

M.I25S0Br.' *1227 
,486-12 

II 289-8 
25S09 AUD Ar,125S09C *1227 

499-111 
II 289-8 

Ar.125S0m.l *1227 
499-112 

II 289-8 
25S10 AUD Al.125S10C *1227 

508-65 
II 228-2 

AI.125S10:.1 *1227 
508-66 

II 228-2 
Signetics N25S10 508-67 

25S11 AMD AM25S11C 508-33 
25S12 AMD AM25S12AC 508-34 

'AM25S12AM 508-35 
AM25S12M 508-36 

25S18 M.ID AI.125S111C *1227 
485-170 

Af.125S18U *1227 
485-171 

25S373 IIUD 1Il.125S373 *1227 
25S374 AI.1D Ar.125S374 *1227 
25S533 M.ID AI.12SS533 *1227 
25S534 M.lD M.12SS534 *1227 
25S557 AI.lD A!.l25S557 * 601 

475-101 
25S558 AI.:D A:,125S558 * 601 

475-102 
260 Cherry CS260 2464-24 

Uallcnzl Ll.1260 *3317 
2892-12 

Panasonic AN260 2900-122 
2600 AMI S2600 2901-174 
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Number Source Device Pig I-Line NUlllber Sourci Device Plge-Llne NUlllber Sourci Device Plge-LiDI NUlllber Sourci Devici Pagl-LiBI 

2600 Harris HA-2600 *3226 2625 Harris HA·2625 *3228 2653 Signellcs SCN2653A *1520 2674 Slgnlllcs SCII2674 *1523 
*3287 .a287 1090·13 

2615 
1100-62 

2925-25 2928-5 1095-20 Signetics SCB2675 1100-71 
11 264-14 Intersil HA2625 2928-7 1101-65 268 Intel iAPX268/10 1079-10 
11 266·18 2627 Harris HA-2627 2930-29 Signetics TDA2653 2905·110 Interdesign MOA-268B 2470-1 

Inmos 1I.1S2600 *3792 Intersil HA2627 2930-30 TDA2653A 2905-111 SGS M268 2900-32 
3469-70 263 Cherry CS263 2896-5 2654 Signetics TDA2654 2905-112 2681 Slenallcs SCII2681 *1521 

Intersil HA2600 2925-26 Signetics TAA263 2897·170 2655 IImls HA·2655 *3234 1090-25 
Sanyo lA2600 2896-30 2630 Harris HA·2630 *3230 *3287 26810 Signetics 26810 2486-64 
TI TlAS2600 *1558 *3287 2938-35 26814 Signetics 26814 2486-65 

1088-62 2887·26 266 Telefunken U266 511-24 26818 Signetics 26818 2486-66 
*1558 2632 Signallcs 2632A-20 *3905 2661 J.1otorola r.1C2661A *1360 2685 SGS l2685 2953·119 

1057-33 3485·72 1100-101 2688 AMI S2688 2900-24 
TRW CA2600 2903-72 2632A·25 .a905 UC2661B *1360 2965-36 

2601 AMI S2601 2901-175 3485-76 1100·102 11 273-3 
SMC COM2601 2487·75 2632A·30 *3905 ".C2661C *1360 268T26 Hitachi HD268T26 508·12 
TRW CA2601 2903-73 3485·88 1100·103 2477·12 

2602 AMD AM2602C 500·174 2632A·35 *3905 Signellcs SCI12661A *1521 269 SGS M269 2900·33 
AM2602M 500·175 3485·110 2486·74 26lS29 AMD AM26lS29C 2469-50 

AMI S2602 2901-176 2632A·45 *3905 *1521 11 259-8 
IImls IIA·2602 *3226 3486-8 1090-15 AM26lS29M 2469-52 

*3287 2632AE-30 *3905 1095·30 11 259·8 
2927-56 3485·89 1101-69 Signetics AM26lS29 2469·51 

Intersil HA2602 2927·58 2632AU·35 *3905 SCII2661B *1521 26lS30 AMD AM26lS30C 2469·63 
2603 AMI S2603 2901·177 3485·111 2486·75 2472·24 
2604 AMI S2604 2901·178 263ZAI.1-45 *3905 *1521 II 259-8 
2605 AMI S2605 2902·1 3486-9 1090-16 AM26lS30M 2469·65 

HarriS HA·2605 *3226 2635 lIarris IIA·2635 *3230 1095-31 2472·26 
*3287 *3287 1101-67 11 259·8 

2927·57 2887·27 SCI12661C *1521 Signetics AM26lS30 2469·64 
11 266·18 2636 Signetics SCN2636A 2906·38 2486·76 2472·25 

Intersil HA2605 2927-59 1101-80 *1521 26lS31 AMD AM26lS31C 2472·41 
SGS l2605 2952·43 2637 Signetics SCN2637A 2905-88 1090·17 'I! 259·8 

2607 Harris HA-2607 2930-27 2906·39 1095-32 AM26lS31M 2472-42 
Intersil HA2607 2930·28 1101·103 1101·68 11 259·8· 
"allonal FOR261F·1 *3345 264 Fairchild F264 3468·11 SMC COM2661 1090·19 I.lotorola AI.126LS31 *2753 

2963·71 Panasonic AN264 2897·194 Synertek SY2661 *1539 2472·43 
FOR261F·2 *3345 Telefunken U264 511-6 1090-20 AI.I26LS31C * 2753 

2963·72 2640 Harris IIA·2640 *3232 2664 Signallcs 2664·25 *3907 2472·44 
LI.1261 *3317 *3287 3486-58 AI.I26LS311.1 * 2753 

2891·35 2910·71 2664A·20 *3907 2472·45 
Siemens FZH261 472·70 2926·1 3486·34 National DS26lS31C 2472·46 

SAS261 511·70 Signetics TDA2640 2961·28 2664A·25 *3907 DS26lS31M 2472-47 
2610 AMI S2610 *3148 2645 Harris HA·2645 *3232 3486·59 Signetics AM26lS31 2472·48 

SGS l2610 2954·3 *3287 2664A·30 *3907 TI AM26lS31C 2472·49 
2611 Signetics TDA2611A 2897·72 2910·72 3486·85 AM26lS31M 2472·50 
26123 AMD AM26123C 500-152 2930·33 2664A·45 *3907 26lS32 AMD AM26lS32C 2475·21 

11 237·8 265 Siemens FZH265B 472·71 3486·115 11 259·8 
AM26123M 500·153 Telefunken U265 511·30 2664AE·30 *3907 AM26lS32M 2475·22 

11 237·8 2650 Harris HA·2650 *3234 3486-86 11 259·8 
2614 AMD AM2614C 2469-28 *3287 2664AJ,1·35 *3907 Uotcrola AI.126LS32 *2753 

11 258-7 2937·36 3486-108 National DS26lS32C 2475·23 
AM2614M 2469-29 Signetics 2650A 1073·24 2664AI.l·45 *3907 DS26lS32M 2475·24 

11 258·7 2650A·1 1073·25 3486·116 TI AM26lS32C 2475·25 
2615 AMD AM2615C 2472-54 SCN2650A 1090·9 267 Telefunken U267B 2463·22 AM26lS32M 2475·26 

11 258·7 26501 Hitachi HD26501 1092·16 II 260-12 26lS33 AMD AM26lS33C 2475·33 
AM2615M 2472·55 2651 National INS2651 1095·25 2670 Signetics 2670 3453·63 AM26lS33M 2475·34 

11 258-7 Signallcs SCI12651C *1520 Signallcs SCI12670A *1521 National DS26lS33C 2475·35 
DDC 2615·10 2460·20 2487·3 1100-91 DS26lS33M 2475·36 

2615·11 2460·18 *1520 SCH2670B *1521 TI AM26lS33C 2475·37 
2615·12 2460·16 1090·14 1100·92 AM26lS33M 2475·38 

2616 Signetics 2616·30 3485-8 1095-29 TI mS2670 *1558 26S02 AMD AM26S02C 501·7 
2616-35 3485·26 SMC COM2651 1090·18 1088-63 AM26S02M 501-8 
2616·45 3485·49 1095-33 *1558 26S10 AMD AM26S10C 508·37 
2616A-25 3485·3 2652 r.totorola MC2652 *1359 1059-1 2478·1 

262 Exar XR-C262 2948·151 2486·93 2670AC3 AM26S10M 508·38 
II 270·4 MC2652·2 *1359 Signetics SC2670AC3 1090·10 2477·59 

Panasonic AN262 2902·106 2486-94 2670BC3 Motorola MC26S10 508·44 
2620 Harris HA·2620 *3228 Signellcs SCI12652A *1520 Signetics SC2670BC3 1090·11 2478-4 

*3287 2486·92 2671 Signetics 2671 1103·1 National DS26S10C 508·46 
2910-4 2487·1 Signallcs SCH2671A *1522 2478-6 
2925-53 *1520 2468-16 DS26S10M 508-47 

11 264·12 1090·12 *1522 2477·62 
11 264·13 1095·12 1090-21 TI AM26S10C 508-51 
11 264-14 ·1095·13 1101·78 2478·8 

Inmos 1I.1S2620 *3792 1101·60 SiliconG SC2671ACS 2487-4 AM26S10M 508·52 
Intersil HA2620 2910-5 2653 Motorola I.1C2653 *1360 2672 Signetics 2672 1093·106 2477·64 

2925·54 2467·2,9 Signallcs SCH267ZA *1522 26S11 AMD AM26S11C 2478-2 
2621 Signetics SCN2621A 2905-87 Signetics 2653 2467·32 1090-22 AM26S11M 508·39 

1101·92 11 257·10 1101-81 2477·60 
2622 Harris HA·2622 *3228 11 257·15 2673 Signallcs SCII2673A *1522 Motorola MC26S11 508-45 

*3287 11 257·16 1090-23 2478-5 
2928-4 II 258·2 1101·104 National DS26S11C 508·48 

Intersil HA2622 2928-6 11 259-9 SCI12673B *1522 2478·7 
Signetics SCN2622A 2905-86 Signallcs SCII2653A *152,0 1090·24 DS26S11M 508·49 

1101·91 2948-158 1101·105 2477·63 

Arranged alphanumerically from left to right. 
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26S11 TI AM26S11C 508-53 2710 
2478-9 

AM26S11M 2477-65 
26S12 AMD AM26S12AC 2476-6 2711 

AM26S12AM 2476-7 2712 
AM26S12C 508-40 

2477-53 
AM26S12M 2477-54 

27 Burr·Brown OPA27A 2914-39 27128 
OPA27B 2915-20 
OPA27C 2916·7 
OPA27E 2914·40 
OPA27F 2915·21 
OPA27G 2916·8 

MicroPwr OP·27 2915-50 
NEC·Electron uPC27 2900·103 
PMI OP·27A 2914·31 

OP·27B 2915·14 
OP·27C 2915-60 
OP·27E 2914·32 
OP·27F 2915·15 
OP·27G 2915·59 

Raytheon OP·27A 2914·37 
OP·27B 2915·18 
OP·27C 2916-5 
OP·27E 2914·38 
OP·27F 2915·19 
OP-27G 2916-6 

SlIIccalx P\'1I.127 *2820 2716 
2961·43 

TeledyneC CAG27 2415·85 
CAG27·10 2415·86 . 

270 UlcrcEng r.:G0270E *4437 
4141·10 

r.:GC270E *4437 
Plessey TCA270 2905·158 
RCA CA270 2905·163 

2700 AD AD2700J *3178 
2966·117 

AD2700L *3178 
2966·118 

AD2700S *3178 
2966·119 

AD2700U *3178 
2966·120 

Harris HA·2700 2911·123 
2925·30 

Oliver UPP·2700 4006·4 
SI:g PU2700 *4105 

2701 AD A02701J *3178 
2966·121 

AD2701L *3178 
2966·122 

,';:)2701:: *3173 
2966·123 

A02701U *3178 
2966·124 

2702 AD A02702L *3178 
2966·177 

A02702S *3178 
2966·178 

AD2702U *3178 
2966·179 

27025 AD AD27025 2966·176 
2704 Harris HA·2704 2911·124 

2925·31 
2705 Harris HA·2705 2911·125 

2928·18 
2708 AMD 2708 3463·79 

2708·13 3463·72 ' 
FairChild F2708 3463·81 

F2708·1 3463·73 
Motorola MCM2708 3463·83 
OKI !.Isr.1270S *3873 

3463·86 
Panasonic MN2708 3463·87 
TI mS2708·35 * 442 

3463·74 
TUS2708·45 * 442 

3463·88 
2709 Thomson-CSF SFC2709A 2924·12 
271 NEC·Electron uPC271 2892·40 

Panasonic AN271 2901·120 
Siemens FZH271 473-2 

2710 AD AD2710K *3178 
2966·125 

~ Ie MASTER 1983 
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AD AD2710L *3170 2716 TI TMS2716-30 3465-17 
2966-126 TMS2716-45 3465-87 

Thomson-CSF SFC2710 2891-29 272 Interdesign MOB-272 2473-60 
Thomson-CSF SFC2711 2893-52 Panasonic AN272 2897·29 
AD AD2712K *3178 2720 AD AD2720 *3177 

2966-180 2967-1 
AD2712L *3178 lIarrls IIA-2720 *3236 

2966-181 2911-158 
FuJitsu rm,127128-25 * 3674 2912·31 

3467·19 2925·19 
rm.l27128-30* 3674 2723 Thomson-CSF SFC2723C 2959-107 

3467·23 SFC2723EC 2959·108 
Inlll 27128 *3021 2725 IImls IIA-2725 *3236 

3467·16 2911·159 
27128·2 *3821 2912·32 

3467·17 2927·39 
27128·25 *3821 2730 Harris IIA·2730 *3239 

3467·18 *3287 
27128·3 *3821 2912·58 

3467·21 2937·24 
27128·30 *3821 Signetics TDA2730 2902·150 

3467·22 2731 SiliconG SG2731 2906·85 
27128·4 *3821 2964·140 

3467·24 2732 AMD AM2732 3466·57 
27120·45 *3821 AM2732·1C 3466·52 

3467·25 AM2732M 3466·58 
Intel M27128 3467·15 Fairchild F2732 3466·59 

M27128·45 3467·26 Fujitsu MBM2732A·20 3466-39 
AMD AM2716 3465·63 MBM2732A-25 3466-42 

AM2716·1 3465·30 MBM2732A-30 3466·48 
AM2716·2 3465·44 MBM2732A-30X 
AM2716M 3465·64 3466-49 

Crc::m:lco 2716 *1920 MBM2732A-35 3466-53 
FairChild F2716 3465·65 Inlel 2732A *3819 

F2716·1 3465·31 *3822 
Fujitsu MBM2716 3465·67 3466·43 

MBM2716H 3465·32 Intel 2732A-2 3466·40 
Inltl 2716 *3818 2732A-20 3466·41 

*3822 2732A·25 3466·44 
3465·69 2732A·3 3466·50 

If 238·11 2732A-30 3466·51 
2716·1 *3818 2732A-4 3466-62 

*3822 M2732/S8416 3466·72 
3465·35 M2732A 3466-63 

If 238·11 NEC·Micro uPD2732 3466·69 
2716·2 *3818 OKI MSM2732 3466·70 

*3822 TI TMS2732NLL 1088·53 
3465-46 Toshiba TMM2732 3466·71 

If 238·11 TMM2732·2 3466·47 
2716·5 *3818 2735 Harris IlA·2735 *3239 

*3822 *3287 
3465-88 2912·59 

If 238·11 2938·14 
271 G·:; x:::nn 27';0 ::.rrls i;~·27';il ... :;z.;Z 

*3822 *3287 
3465·91 2941·42 

If 238·11 IIA·2740·2 *3242 
Intel M2716 3465·70 *3287 

M2716M 3465·71 2941-43 
Mostek MK2716·12 3465-92 IIA·2740·5 *3242 

MK2716-5 3465·15 *3287 
MK2716·6 3465·36 2942·26 
MK2716·7 3465·47 LSICDr.1p LS2740 * 696 
MK2716-8 3465·73 2741 Thomson-CSF SFC2741 2909-40 
MKB2716 3465-74 2742 AMI S2742 2902·2 
MKB2716·86 3465·37 2743 AMI S2743 2902·3 
MKB2716·87 3465·48 2747 AMI S2747 2902·4 
MKB2716-88 3465·75 2748 AMI S2748 2902·5 
MKB2716·90 3465·89 275 Siemens FZH275 473·3 

Motorola MCM2716 3465·76 2758 National MM2758 3463·77 
MCM2716-25 3465·12 OKI MSM2758 3463-78 
MCM2716·35 3465-38 276 NEC·Electron uPD276 2898·56 
TMS2716 3465·86 2761 Siemens TAA2761 2909-97 

IIIUml DMe2716 *3860 2762 Siemens TAA2762 2909·98 
National MM2716 3465·78 2937·47 

MM2716·1 3465·40 2764 AMD AM2764 3466·88 
MM2716·2 3465·49 AM2764·2 3466-82 
NMC2716E 3465·79 AM2764·20 3466·83 

NEC·Micro uPD2716 3465·82 AM2764·25 3466-89 
OKI 1.1S!.12716 *3873 AM2764·3 3466·97 

3465·83 AM2764·30 3466·98 
Panasonic MN2716 3465·84 AM2764·4 3467-5 
SGS M2716 3465·27 AM2764·45 3467·6 
Synertek SY2716 3465·85 Fairchild 2764 3466·90 

SY2716·1 3465·42 FuJitsu 1.131.12764·20 * 3674 
SY2716·2 3465·51 3466·84 

If Indicates page number in Application Note Directory. 
* Indicates addition data is provided on the page noted. 
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2764 F~Jltsu r.l01.12764·25 * 3674 
3466-91 

r.l0l.12764-30 * 3674 
3466-99 

Inltl 2764 *3820 
*3822 

3466-92 
2764·2 *3820 

*3822 
3466·85 

2764·25 *3020 
*3822 

3466-93 
2764·3 *3820 

*3822 
3466·101 

2764·30 *3820 
*3022 

3466·102 
r-

2764·4 *3820 
*3822 

3467·7 
2764·45 *3020 

~ 
*3822 

3467·8 
Intel M2764/S8460 3466-94 

M2764/S8461 3467·9 
M2764/S8462 3466·95 ; M2764/S8463 3467·10 

OKI I.Isr.12764A *3873 .. 
3467·12 ::J 

Toshiba TMM2764 3466·81 § TMM2764·2 3466·86 
2765 Siemens TAA2765 2909·99 ; 277 Exar XR·C277 2948·152 ". 

If 270·1 -( 

NEC-Electron uPD277 2898·57 " \ 

Panasonic AN277 2900·123 
278 NEC·Electron uPD278 2898-58 

Panasonic AN278 2901·8 
2791 Signetics TDA2791 2905·35 

\'JGsl:rn \'102791 *1572 
'----

1101·120 
\'/D2791·02 *1572 

1101·25 
2793 \'/esl&rn \'102793·02 *1572 

1101·121 
2795 \'/csl:rn \'/02795·02 *1572 

1101·122 
2797 Western \'102797·02 *1572 

1101·123 
27A08 Motorola MCM27A08 3463·70 
27A16 Motorola TMS27A16 3465·16 
27C16 iialloaai jj;.iCZ7CI6-45 * 3004 

3465·80 
1H.1C27CI6·55 * 3864 

3465-90 
m.IC27CI6-65 * 3864 

3465-93 
27C32 lIaUml r::.1C27C32·35 * 3865 

3466·55 
rmC27C32·45 * 3865 

3466·68 
1ll.IC27C32·55 * 3865 

3466·73 
rmC27C32·65 * 3865 

3466·74 
27C64 FuJitsu r.:nr.127C64·25 * 3674 

3466·87 
r.:St.127C64·30 * 3674 

3466·96 
27L08 TI TI.1S27L08·45 * 442 

3463·89 
27L 16 Motorola MCM27L 16 3465·77 

MCM27L 16-25 3465·13 
MCM27L 16·35 3465-39 

27LSOO AMD AM27LSOO-1 M 3473·1 
AM27LSOOLC 3473·21 
AM27LSOOLM 3473-24 
AM27LSOOM 3473·2 

27LS01 AMD AM27LS01LC 3473·20 
AM27LS01LM 3473-23 

27LS02 AMD AM27LS02AC 3471-67 
AM27LS02C 3471·95 
AM27LS02M 3471·100 

27LS03 AMD AM27LS03AC 3471·70 
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27LS03 AMD AM27LS03C 3471-96 27S184 AMD AM27S184AC 3463-95 27S30 AMD AM27S30AM 3461-7 2801 Sprague ULS-2801H 2480-135 
AM27LS03M 3471-101 ~ 286-1 ~ 286-1 2890-117 

27LS06 AMD AM27LS06C 3471-68 AM27S184AM 3463-104 AM27S30C 3461-20 Synerlek SY2801 *3956 
AM27LS06M 3471-73 ~ 286-1 ~ 286-1 3459-55 

27LS07 AMD AM27LS07C 3471-71 AM27S184C 3463-109 AM27S30M 3461-57 SY2801A *3956 
AM27LS07M 3471-86 ~ 286-1 ~ 286-1 3459-56 

27LS18 AMD AM27LS18C 3459-30 AM27S184M 3463-115 27S31 AMD AM27S31AC 3461-1 2802 AMD AM2802C 3488-9 
~ 286-1 ~ 286-1 ~ 286-1 3488-7 

27LS184 27S185 AMD AM27S185AC 3463-96 AM27S31AM 3461-15 ~ 289-6 
AMD AM27LS184C 3463-121 ~ 286-1 ~ 286-1 AM2802M 3488-10 

AM27LS184M 3464-7 AM27S185AM 3463-106 AM27S31C 3461-24 3488-8 
27LS185 ~ 286-1 ~ 286-1 ~ 289-6 

AMD AM27LS185C 3464-1 AM27S185C 3463-110 AM27S31M 3461-54 1.lolarcla 1.1CI.12802 *3839 
AM27LS185M 3464-8 ~ 286-1 ~ 286-1 3459-2 

27LS19 AMD AM27LS19C 3459-37 AM27S185M 3463-116 27S32 AMD AM27S32AC 3461-101 Motorola ULN2802 2480-138 
~ 286-1 ~ 286-1 3461-101 I.lolcrola ULII2802A *2753 

AM27LS19M 3459-52 27S19 AMD AM27S19AC 3459-12 ~ 286-1 Spngc3 ULII·2802A *2843 
~ 286-1 ~ 286-1 AM27S32AM 3461·114 2480·139 

27PS185 AM27S19AM 3459·18 3461-114 *2843 
AMD AM27PS185C 3464-2 ~ 286-1 ~ 286-1 2890-113 

AM27PS185M 3464-9 AM27S19C 3459-24 AM27S32C 3462-9 Sprague ULS-2802H 2480·142 
27PS191 ~ 286-1 3462·9 2890·118 

AMD AM27PS191C 3464-68 AM27S19M 3459-38 ~ 286·1 Synnrlek SY2802 *3957 
AM27PS191M 3464-92 ~ 286-1 AM27S32M ~ 286-1 3460-35 

27PS291 27S190 AMD AM27S190AC 3464-50 ' 27S33 AMD AM27S33AC 3461-102 2803 AMD AM2803C 3488·17 
AMD AM27PS291AC 3464-69 AM27S190C 3464-64 3461·104 ~ 289-6 

AM27PS291AM 3464-93 AM27S190M 3464-91 3461-102 AM2803M 3488-18 
AM27PS291C 3464·70 27S191 AMD AM27S191 3464-71 3461-104 ~ 289-6 

27PS41 AMD AM27PS41 3465-100 AM27S191A 3464·52 ~ 286-1 Motorola ULN2803 2480-112 
27PS43 AMD AM27PS43 3466-12 AM27S191AM 3464-72 AM27S33AM 3461-117 UOlorola ULII2803A *2753 27S02 AMD AM27S02AC 3470-96 27S20 AMD AM27S20AM 3459-72 3461-117 Spragu3 ULII·2803A *2843 AM27S02AM 3470-106 AM27S20C 3459-76 ~ 286-1 2480-115 l~~ AM27S02C 3471-10 AM27S20M 3459-97 AM27S33C 3462·11 *2843 "lJi AM27S02M 3471-35 27S21 AMD AM27S21AC 3459-71 3462·11 2890-114 

!A~I~' i.~' 27S03 AMD AM27S03AC 3470-101 ~ 286-1 ~ 286-1 Sprague ULS-2803H 2480-121 

:\",~j;;'t~-"::"I 
AM27S03AM 3471-5 AM27S21AM 3459-74 AM27S33M ~ 286-1 2890-119 
AM27S03C 3471-22 ~ 286-1 27S37 AMD AM27S37 3462-62 2804 AMD AM2804C 3488-25 
AM27S03M 3471-36 AM27S21C 3459-80 27S40 AMD AM27S40 3465-98 ~ 289-6 

:'~>~Bi::~1 27S06 AMD AM27S06AC 3470-97 ~ 286-1 AM27S40A 3465-94 AM2804M 3488-26 
AM27S06AM 3471-1 AM27S21M 3459-105 AM27S40AM 3465-99 ~ 289-6 . ~;:'::i::' :'~', AM27S06C 3470-98 ~ 286-1 AM27S40M 3466-7 Motorola ULN2804 2480-101 
AM27S06M 3471-2 27S25 AMD AM27S25AC 3460-108 27S41 AMD AM27S41 3466-1 1,1010rol. ULll2804A *2753 27S07 AMD AM27S07AC 3470-102 ~ 286-1 AM27S41A 3465-95 S~ra~u3 ULlI·2B04A *2843 AM27S07AM 3471-6 AM27S25AM 3460-109 AM27S41AM 3466-2 2480-102 
AM27S07C 3470-103 ~ 286-1 AM27S41M 3466-8 *2043 AM27S07M 3471-7 AM27S25C 3460-110 

27S43 AMD AM27S43 3466-13 2890-115 
27S12 AMD AM27S12AC 3460-42 ~ 286-1 

AM27S43A 3466-14 Sprague ULS-2804H 2480-105 
~ 286-1 AM27S25M 3460-111 

AM27S12AM 3460-44 ~ 286-1 27S45 AMD AM27S45 3464-42 2890-120 

~ 286-1 27S27 AMD AM27S27C 3460-106 AM27S45A 3464-43 Xlcor X2804 *3999 

AM27S12C 3460-51 ~ 286-1 27S47 AMD AM27S47 3464-44 3461-94 

~ 286-1 AM27S27M 3460-107 AM27S47A 3464-45 X21l04A *3999 

AM27S12M 3460-69 ~ 286-1 27S80 AMD AM27S80C 3484-45 3455-29 

~ 286-1 27S28 AMD AM27S28AC 3460-116 AM27S80M 3484-58 2805 AMD AM2805C 3488-13 

27S13 AMD AM27S13AC 3460-43 ~ 286-1 27S81 AMD AM27S81C 3484-49 ~ 289-6 

~ 286-1 AM27S28AM 3461-4 AM27S81M 3484-61 AM2805M 3488-11 

AM27S13AM 3460-45 ~ 286-1 27S82 AMD AM27S82M 3484-59 ~ 289-6 

~ 286-1 AM27S28C 3461-19 27S83 AMD AM27S83C 3484-50 Spragn ULlI·2805A *2843 

AM27S13C 3460-55 ~ 286-1 AM27S83M 3484-62 2480-116 

~ 286-1 AM27S28M 3461-47 28 PMI MUX-28A 2424-90 *2843 

AM27S13M 3460-75 ~ 286-1 ~ 261-8 2890-116 

~ 286-1 27S280 AMD AM27S280AC 3462-61 MUX-28B 2424-92 Sprague ULS-2805H 2480-122 

27S15 AMD AM27S15C 3461-42 AM27S280AM 3462-79 ~ 261-8 2890-121 

~ 286-1 AM27S280C 3462-95 MUX-28E 2424-91 2806 AMD AM2806C 3488-21 

AM27S15M 3461-88 AM27S280M 3463-31 ~ 261-8 ~ 289-6 

~ 286-1 27S281 AMD AM27S281AC 3462-65 MUX-28F' 2424-93 AM2806M 3488-19 

27S18 AMD AM27S18AC 3459-10 AM27S281AM 3462-82 ~ 261-8 ~ 289-6 

~ 286-1 AM27S281C 3462-96 TeledyneC CDA28A 2421-71 2807 AMD AM2807C 3488-14 
AM27S18AM 3459-14 AM27S281M 3463-34 280 Signetics TCA280A 2968-133 ~ 289-6 

~ 286-1 27S29 AMD AM27S29AC 3460-119 2800 UOlorola I.1CA2800ALS * 4479 AM2807M 3488-12 
AM27S18C 3459-20 ~ 286-1 4141-47 ~ 289-6 

~ 286-1 AM27S29AM 3461-9 TRW CA2800 2888-54 2808 AMD AM2808C 3488-22 
AM27S18M 3459-31 ~ 286-1 28000 Oliver UPP-2800o *4104 ~ 289-6 

~ 286-1 AM27S29C 3461-22 4007-1 AM2808M 3488-20 
27S180 AMD AM27S180AC 3462-60 ~ 286-1 UPP-280oo-Z*4104 ~ 289-6 

AM27S180AM 3462-78 AM27S29M 3461-53 4007-2 2809 AMD AM2809C 3491-92 
AM27S180C 3462-94 ~ 286-1 2801 Motorola MC2801 2904-62 AM2809M 3491-88 
AM27S180M 3463-30 27S290 AMD AM27S290AC 3464-51 '.1010roI3 I.1CI.12801 *3839 AMI S2809 2463-69 

27S181 AMD' AM27S181AC 3462-64 AM27S290AM 3464-65 *3847 281 National AM281 2416-15 
~ 286-1 AM27S290C 3464-66 3459-1 2416-19 

AM27S181AM 3462-81 27S291 AMD AM27S291 3464-73 Motorola ULN2801 2480-131 2416-37 
~ 286-1 AM27S291A 3464-53 r,lolerola ULlI2801A *2753 Siemens FZH281 472-127 

AM27S181C 3462·104 AM27S291AM 3464-74 Spragu3 ULlI·2801A *2843 SlIIconlx IIG281A *2779 
~ 286-1 AM27S291M 3464-94 2480-132 2416-62 

AM27S181M 3463-33 27S30 AMD AM27S30AC 3460-118 *2843 CG2818 *2779 
~ 286-1 ~ 286-1 2890-112 2416-63 

Arranged alphanumerlcally from left to right 
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2810 AMD AM2810C 3491-89 2816 
AM2810M 3491-90 

GI ER2810HR 3455-38 
ER281plR 3455-39 

TRW CA2810 2888-55 
28101 OKI I.1S1.128101 *3873 
2811 NCR NCR2811 3455-41 

Spragua ULII-2811A *2843 
2480-133 

*2843 
2890-122 

Sprague ULS-2811A 2890-127 
ULS-2811H 2480-136 

2890-128 
2812 AMD AM2812AC 3456-17 

If 286-14 
AM2812AL 3456-18 

If 286-14 
AM2812C 3456-13 

If 286-14 
AM2812L 3456-14 

If 286-14 2817 
Plessey MJ2812 3456-15 
Spragul ULlI-2812A *2843 

2480-140 
*2843 

2890-123 
Sprague ULS-2812H 2480-143 

2890-129 
2813 AMD AM2813AC 3456-22 282 

If 286-14 
AM2813AL 3456-23 

If 286-14 2820 
AM2813C 3456-19 2821 

If 286-14 
AM2813L 3456-20 

If 286-14 
Plessey MJ2813 3456-21 
Spragc3 ULlI-2813A *2843 

2480-117 28211 
*2843 

2890-124 
Sprague ULS-2813H 2480-123 

2890-130 28214 
2814 AMD AM2814C 3491-93 28215 

If 286-14 28216 
AM2814M 3491-94 2822 

If 286-14 
AUI 82814 *3143 
Plessey MJ2814 3456-16 
8przgu ULlI-2BI4A *2843 

2480-103 
*2843 2823 

2690-125 
Sprague ULS-2814H 2480-106 

2890-131 
2815 AUI 82815 *3144 

Intel 2815 3464-123 
2815-3 3465-19 2824 
2815-4 3465-52 

~;:r::::~ llUl-251~.~ *2e~3 
2480-118 

*2843 
2890-126 

Sprague ULS-2815H 2480-124 2825 
2890-132 

2816 IntEl 2816 *3824 
3465-1 
3465-29 

2816-3 *3824 
3465-20 

2816-4 *3824 
3465-60 2826 

Intel M2816 3465-2 
1.lolerola 1.lcr.12816 *3839 2827 
Illtional m.IC2816-25 *3861 

*3863 2830 
3465-3 2832 

W.IC2816-35 *3861 
*3863 2833 

3465-21 
IHJC2816-45 *3861 284 

*3863 
3465-53 

II1.lC2816E *3862 
IIUC2816E-25 * 3861 

© Ie MASTER .1983 

Dau 
Sourel Dlvici Pagl-Llnl Number Sourci Davlea Pagl-Llne 

/lllIcnal m.IC2816E-25* 3863 284 SlIlccnlx 03204B *2700 
3465-4 2421-24 

m~C2816E-35 * 3861 2840 Siemens TDA2840 2905-28 
*3863 TRW CA2840 2888-58 

3465-22 Unllroda UC2840 *3445 
lil.IC2816E-45 * 3861 2961-107 

*3863 Western WD2840 1101-54 
3465-54 2841 AMD 2841A 3456-37 

11l.1C28161.1-25 * 3861 AM2841C 3456-33 
*3863 AM2841M 3456-34 

3465-5 Plessey MJ2841 3456-36 
IU.:C2816r,1-35 * 3861 Siemens TDA2841 2905-29 

*3863 SiliconG SG2841 2483-16 
3465-23 Spragu8 UOU-2041B *2843 

~UC2816rH5 * 3861 2889-106 
*3863 TI UDN2841 2889-124 

3465-55 2842 Spragu3 UOIl-2042D *2843 
OKI MSM2816 3465-11 2889-107 
Synertek SY2816 3465-9 TRW CA2842 2888-59 
Xlccr X2016 *3999 2843 Sprague UDII-2843B *2843 

3465-18 2889-108 
Intel 2817 *3825 2844 Spragu8 UDII-2844D *2843 

3465-10 2889-109 
2817-3 *3825 2845 Spragu8 UOIl-2845D *2843 

3465-28 2889-110 
2817-4 *3825 TI UDN2845 2889-125 

3465-61 2846 Spragua UD!I-2846B *2843 
Intel M2817 3465-62 2889-111 
I.lotorela 1.:Cr.12817 *3839 2847 AMD AM2847C 3491-77 
National AM282 2416-50 AM2847M 3491-74 

2416-54 Fairchild F2847 3491-78 
Panasonic AN282 2903-124 F2847L 3491-79 
TRW CA2820 2888-56 F2847LM 3491-75 
Spragua ULlI-2821A *2843 F2847M 3491-76 

2480-134 285 National AM285 2421-10 
*2843 2421-14 

2890-137 !lallenal L1.1285 *3304 
Sprague ULS-2821H 2480-137 2966-15 

2890-142 LI.1285-1 *3304 
Am S28211A *3142 L1.1285-2 *3304 

2949-19 2966-60 
828211B *3142 SGS LS285A 2950-6 

2949-20 Siemens FZH285B 472-128 
AMI S28214A 1102-40 2850 TRW CA2850 2888-60 
AMI S28215 2948-55 2851 TRW CA2851 2888-61 
AMI S28216 2948-59 2855 AMD AM2855 3491-95 
8pngua ULlI-2822A *2843 2856 AMD AM2856 3491-102 

2480-.141 2857 AMD AM2857C 3491-105 
*2843 2859 AMI S2859 2949-137 

2890-138 286 Ar.tD IAPX286 *1231 
Sprague ULS-2822H 2480-144 1077-19 

2890-143 Intel IAPX286/10 * 1348 
8pngua ULlI-2823A *2843 1097-137 

2480-119 . *1348 
*2843 1079-11 

2890-139 Intel iAPX286/20 1079-12 
Sprague ULS-2823H 2480-125 NEC-Electron uPD286 2898-60 

2890-144 2860 AMI S2860 2949-138 
Spng~1 ULlI-2824A *2843 287 National AM287 2418-73 

2480-104 2418-77 
*2::';3 Panasonic AN287 2904-147 

2890-140 8111cenlx OG287A *2779 
Sprague ULS-2824H 2480-107 2418-114 

2890-145 DG287B *2779 
AMD AM2825C 3488-34 2418-115 

AM2825M 3488-32 TI TL287C *3424 
Spragul ULlI-2825A *2843 2936-6 

2480-120 TL287r.1 *3424 
*2843 2936-7 

2890-141 2870 Mostek MK2870 1090-73 
Sprague ULS-2825H 2480-126 TRW CA2870 2888-62 

2890-146 2871 TRW CA2871 2888-63 
AMD AM2826C 3488-35 2872 Western CR2872 1088-69 

AM2826M 3488-33 2875 TRW CA2875 2888-64 
AMD AM2827C 3488-38 2876 TRW CA2876 2888-65 

AM2827M 3488-37 2877 lIalianal L1.12877 *3326 
TRW CA2830 2888-57 *3328 
r.lctorola r.ICr.12832 *3839 2897-95 

*3848 2878 lIallcnal Lr.12878 *3326 
AMD AM2833C 3491-109 2897-110 

AM2833M 3491-110 2879 National LM2879 2897-111 
National AM284 2420-99 288 National AM288 2418-101 

2420-103 2418-105 
NEC-Electron uPD284 2898-59 SGS LS288 2949-43 
8l11ca~lx DG284A *2780 TI TL288C 

2421-23 

If Indicates page number in Application Note Directory. 
*Indicates additional data is provided on the page noted. 

*3424 
2937-21 

PART NUrt,1SIER BNDrE){ 
Dna 
lIu::tbar Sourci Dlvlea Pagl-Lln 

288 TI TL2881.1 *3424 
2937-22 

2880 TRW CA2880 2888-66 
2886. Spragua UTII-2886B *2843 

2890-151 
2887 National LM2887 2903-105 
2888 Spragua UTII-2888A *2843 

2890-152 
2895 lIalional Lr.l2895 *3326 

2896-87 
2896 AMD AM2896C 3491-85 

AM2896M 3491-84 
lIaliaeal LI.12896 *3326 

*3328 
2897-96 

28L 166 TI TBP28L 166 * 440 
3464-106 

TDP28L 166A * 3972 r--
28L22 TI TBP28L22 * 440 

*3969 
3460-29 

TBP28L22!.1 * 440 
*3969 ; 3460-34 

28L42 TI TBP28L42 * 440 
*3970 

3461-28 
28L45 TI TDP28L45 *3971 i 3461-29 
28L46 TI TDP28L46 * 440 

II 

*3971 
28L85 TI TBP28L85 3462-112 

TI TBP28L85A *3971 . L..::' 

28L86 TI TDP28L86 * 440 
*3972 ~ 3463-28 -~ 

TBP28L86f.1 * 440 .!.-' 

*3972 
3463-29 

28LA22 TI TBP28LA22 * 440 
*3969 L---

3460-25 
TBP28LA221.1 * 440 

*3969 
3460-32 

28LA42 TI TBP28LA42 *3970 
28LA45 TI TBP28LA45 *3971 
28LA46 TI TDP28LA46 *3971 
28P166 TI TBP28P161i *3973 

3464-48 
28P42 TI TBP28P42 3460-113 
28P45 TI TBP2BP45 *3973 

3460-114 
28P85 TI TDP28P85 *3973 

3462-58 
28R165 TI TBP28R165 *3975 

3463-94 
28R166 TI TDP28R166 * 440 

*3975 
3464-46 

28R45 TI TnP28R45 *3974 
3460-112 

28R46 TI TDP28R46 * 440 
*3974 

28R85 TI TBP28R85 *3974 
3462-57 

28R86 TI TDP28RB6 * 440 
*3974 

28S165 TI TBP288165 *3979 
28S166 TI TBP288166 * 440 

*3979 
3464-49 

28S20 AMD AM28S20AC 3459-70 
28S2708 

TI TBP2882708 * 3980 
3463-27 

28S42 TI TDP28842 * 440 
*3975 

3461-41 
TDP28842r.t * 440 

*3975 
3461-64 
3461-65 
3461-83 
3461-84 

71 
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Ban Basa Bin 
Number Source Davlce Page-line Number Sourci Dlvlca Pige-lina Numbar Source 

28S45 11 

28S46 11 

28S85 11 

28S86 TI 

28SA166 
TI 

TBP28S45 * 3976 
3460-115 

TBP28S46 * 440 
*3976 

3461-46 
TDP28S467.1 * 440 

*3976 
3461-72 

TBP28S85 * 3977 
3462-59 

TBP28S86-60 * 440 
*3977 

3462-102 
TBP28S86-85 * 440 

- 28SA4211 

TBP28SA 166 * 440 
*3979 

3464-47 
TBP28SA42 * 440 

*3976 
3461-49 

TBP28SA421.1 * 440 
*3976 

3461-80 
TBP28SA45 * 3976 
TBP28SA46 * 440 

3461-52 
TDP28SA461,1 * 440 

3461-82 
TBP28SA86-60 * 3978 

3462-103 
TBP28SA86r,1 *3978 

3463-21 
1.1.129/6310 *1701 
AI.ISYS29 * 1228 

1614-3 

-

28SA45 TI 
28SA46 TI 

28SA86 TI 

29 111,10 

AI,ISYS29/10 * 1228 
*1701 

1614-4 
DatallO 29A 4003-1 

2419-96 
2419-72 290 

2900 

2901 

72 

TeledyneC CDA29A 
National AM290 

SGS 
SiliconG 
SlIIccnlx 

Harris 

National 
NCR 
Raytheon 

TI 
111,10 

L290 
SG290N 
OG290A 

OG290B 

HA-2900 

LM2900 
NCR2900 
2900 

LM2900 
LM2900 
1.1,12901 

2419-74 
2963-115 
2906-58 

*2780 
2419-94 

*2780 
2419-95 
2911-57 ' 
2915-10 

~ 267-10 
2913-102 
510-60 

1085-90 
1049-16 
2913-104 
2913-106 

*1201 
1049-4 

~ 244-8 
1.1.129011. * 1201 

1049-5 
~ 244-8 
~ 244-14 

A"'2901AC * 1201 
476-23 

~ 244-8 
*1201 

1085-71 
~ 244-8 

AI,12901AI.1 *1201 
476-24 

~ 244-8 
*1201 

1085-72 
~ 244-8 

AI.12901B *1201 
1049-6 

~ 244-8 
1\I,12901BC *1201 

476-25 
~ 244-8 
*1201 

1085-73 
~ 244-8 

2901 

2902 

2903 

2904 

1.1.10 

Fairchild 

Motorola 

National 
lIalianal 

1.1.1290101,\ *1201 
476-26 

\I 244-8 
*1201 

1085-74 
\I 244-8 

AI.I2901C * 1201 
476-27 

\I 244-8 
*1201 

1085-75 
\I 244-8 

1\I,12901f.1 * 1201 

F2901A 
F2901AG 

F2901AM 

476-28 
\I 244-8 
*1201 

1085-76 
\I 244-8 

1049-9 
476-32 

1085-82 
476-33 

1085-83 
LM2901 2895-38 
MC2901A 1049-13 
ADM2901AC 476-37 
101,\29011.-2 *3856 

1085-87 
IDU2901A/A-l * 3856 

1049-15 
101.12901AC * 3856 

1085-88 
101,129011.1,\ * 3856 

476-38 
*3856 

1085-89 
National LM2901 
NEG-Electron uPG2901 

2895-39 
2895-40 
2895-41 
2895-42 
2895-43 

Raytheon LM2901 
Signetics LM2901 
TI LM2901 
1.1.10 AI,12902AC *1202 

1085-127 
\I 244-8 

1.1.129021.1.1 * 1202 
1085-128 

\I 244-8 
Motorola LM2902 2913-21 

1085-129 
1085-130 
1085-131 
1085-132 
2913-23 
2943-56 
2913-25 
2913-27 

MC2902AC 
MG2902AM 

National IDM2902C 
IDM2902M 
LM2902 

NEG-Electron uPG2902 
Raytheon LM2902 
TI LM2902 
AI,ID 1.1.12903 *1203 

1049-7 
AI,12903AC * 1203 

1085-77 
1II,12903AI,1 * 1203 

1085-78 

Fairchild 

Motorola 

113lianal 

Signetics 
TI 
1.1,10 

AI,12903C * 1203 
476-29 

*1203 
1085-79 

A 1.1 29031.1 * 1203 

F2903 
F2903G 

F2903M 

uA2903 
MC2903 

LI.12903 

476-30 
*1203 

1085-80 
1049-10 
476-34 

1085-84 
476-35 

1085-85 
2894-1 
1085-86 
1049-14 

*3317 
2894-2 

LM2903 2894-3 
LM2903 2894-4 
AI.12904C * 1204 

1085-122 
AU2904U * 1204 

1085-123 

2904 

2905 

2906 

2907 

2908 

2909 

291 

2910 

Harris 

Hitachi 
Motorola 
National 
RCA 
TI 
1.1.10 

Harris 
Hitachi 
National 
1.1.10 

AI,ID 

Cherry 

National 

AI,ID 

Harris 
AI.ID 

National 

National 

SGS 
Siemens 

SiliconG 
AI,ID 

Fairchild 

Intel 

lIallan!1 

DEI 

Arranged alphanumerically from left to right. 

Bue 
Dlvlce Pige-lina Number Source Dlvlce Plgl-lin 

HA-2904 

HD2904 
LM2904 
LM2904 
CA2904 
LM2904 
1II,12905C 

A!.12905!,1 

HA-2905 
HD2905 
LM2905 
A!.12906C 

1.1,129061.1 

2911-16 
2914-46 
2469-24 
2913-22 
2913-24 
2913-26 
2913-28 

*1205 
2477-57 

*1205 
1085-91 

*1205 
2477-49 

*1205 
1085-92 
2915-40 
2473-20 
2951-14 

*1205 
2477-58 

*1205 
1085-93 

*1205 
2477-50 

*1205 
1085-94 

AI,12907C * 1206 
2477-55 

*1206 
1085-95 

1.1.129071.1 * 1206 

CS2907 

MC2907 
LM2907 

2477-47 
*1206 

1085-96 
2963-111 
2964-127 
2906-66 
2907-5 
2963-113 

\I 277-9 
AI,12908C * 1206 

2477-56 
1.1,129081,' * 1206 

2477-48 
Ll.12908 * 3288 
AI.12909A * 1207 

506-151 
~ 244-14 
*1207 

1086-1 
\I 244-14 

AI,12909C * 1207 
506-152 

\I 244-14 
*1207 

1086-2 
\I 244-14 

1.1,129091,1 * 1207 
506-153 

\I 244-14 
*1207 

1086-3 
\I 244-14 

IDM2909AC 506-158 
1086-7 

IDM2909AM 506~159 

AM291 

L291 
FZH291 
S291 
SG291N 
A!,12910C 

1086-8 
2419-85 
2419-89 
2963-116 
472-121 

2947-92 
2906-59 

*1208 
1098-131 

1.",29101,' * 1208 

F2910C 
F2910M 
2910 
2910A 
1OU2910A 

2910 

1098-132 
1098-133 
1098-134 
2947-97 
2947-98 

*3857 
1101-55 

*3347 

2910 OEI 

TI 
2911 A!.10 

Intel 
National 

TI 
29112 1.1,10 

29116 1.1,10 

2912 1.1,10 

Hitachi 
Intel 

TI 
2913 AI,lD 

Intel 
TI 

2914 1.1,10 

Intel 
TI 

2915 1.1,10 

Hitachi 
2916 AI,lD 

Hitachi 
OKI 

2917 Ar.10 

2910 

TCM2910A 
1.1.129111. 

AI.12911C 

1.1.1291 H.1 

2911A 
IDM2911AC 

IDM2911AM 

TCM2911A 
1.1,129112 

111,129116 

AI,12912C 

HD2912 
2912A 

TCM2912A 
AJ.12913C 

1.1.129131,\ 

2913 
TCM2913 
AI,12914C 

1.1,129141,1 

2914 
TCM2914 
AI.12915AC 

AI,12915AU 

HD2915 
Ar.t2916AC 

1.1,\2916111,' 

HD2916 
1.181,12916 

AF.12917AC 

1.1,129171.1,1 

2887-130 
2887-134 
2947-110 

*1207 
506-154 

*1207 
1086-4 

*1207 
506-155 

*1207 
1086-5 

*1207 
506-156 

*1207 
1086-6 
2947-44 
506-160 

1086-9 
506-161 

1086-10 
2947-58 

*1223 
1098-135 

*1224 
1077-14 

*1209 
1085-97 
2483-39 
2948-81 

\I 269-12 
2948-79 

*1209 
508-145 

\I 244-8 
\I 244-12 
*1209 

1086-19 
\I 244-8 
\I 244-12 
*1209 

508-146 
~ 244-8 
\I 244-12 
* 1209 

1086-20 
\I 244-8 
\I 244-12 

2947-67 
2947-71 

*1210 
1086-17 
1102-64 

\I 244-8 
~ 244-12 
*1210 

1086-18 
1102-65 

~ 244-8 
\I 244-12 

2947-68 
2947-72 

*1211 
2476-54 

*1211 
1085-98 

*1211 
2476-22 

*1211 
1085-99 
2473-19 

*1211 
2476-55 

*1211 
1085-100 

*1211 
2476-23 

*1211 
1085-101 
2483-40 

*3873 
3485-45 

*1212 
2476-56 

*1212 
1085-102 

*1212 

© Ie MASTER 1983 



CUI Din CUI BIn 
1I~::lb&r Enrci Dnici PI.I·Llnl r:~::tu Scurci DIVlcl PI,I·Llu rl~::tcr Sc~rci Davlel PI,.·Llcl Ilur.;hr Scure. Dlvlel Plat·Llnl 

2917 AMD AM2917AM 2476-24 2926 AUD AI.12926C *1217 2956 &~n;~3 UOU-2956A *2843 20693 Raytheon 29693M 500-73 
*1212 1086-38 2480-22 3457-117 

1085-103 2927 M.ID AI.12927C *1217 *2843 1086-22 
Cherry CS2917 2906-65 1085-104 2889-174 2970 National IDM2970C 3471-56 

2907-4 2928 M.1D Ar.1292BC *1217 2949-14 29700 AMD AM29700C 3470-99 
2963-112 1085-105 2957 1.1.10 Af.l2957C *1222 AM29700M 3471-3 
2964-128 2929 AI.lD AI.12929C *1217 1086-57 29701 AMD AM29701C 3470-104 

lIational lM2917 2907-6 1086-39 Spragc3 UO:I-2957A *2843 AM29701M 3471-8 
2963-114 293 Fairchild uA293 2893-53 2480-23 29702 AMD AM29702C 3470-100 

~ 277-9 uA293A 2893-8 *2843 AM29702M 3471-4 
2918 AUD Al.12918C *1213 Ilallml Lr.1293 *3317 2889-175 29703 AMD AM29703C 3470-105 

485-160 2893-55 2949-15 AM29703M 3471-9 
*1213 LI.1293A *3317 2958 AI.lD AI.I2958C *1223 29704 AMD AM29704C 497-34 

1086-44 2893-10 1086-50 3471-83 
A~.12918:.1 *'2'3 SGS l293 2963-118 2959 AI.ID M.12959C *1223 1086-25 

485-161 Signetics lM293 2893-57 1086-51 AM29704M 497-35 
*1213 TI lM293 2893-59 2960 AMD AM2960C 1085-119 3471-94 

1086-45 2930 Illllmi U.12930-5 *3299 AM2960M 1085-120 1086-26 r--
Raytheon AM2918C 485-162 L1.12930-8 *3299 29601 TI SII29601 500-115 Fairchild F29704C 3471-84 

1086-46 29301 TI SN29301 483-21 2961 AMD AM2961C 1085-124 1086-30 
AM2918M 485-163 29308 TI SN29308 495-103 AM2961M 1085-125 F29704M 3471-85 

1086-47 29309 TI SN29309 497-113 29611 Raytheon 29611 3460-67 1086-31 
2919 M.lD A!.12919C *'2'3 2931 llallc~31 lI.l2931 *3299 3460-68 National IDM29704C 497-43 

ffii 1086-40 2959-12 3460-90 IDM29704M 497-44 
M.129191.l *1213 Ll.12931-5 *3299 3460-91 3471-69 § 1086-41 29310 TI SN29310 480-141 29611A 3460-46 29705 AUD Ar.I29705C *1225 

Hitachi HD2919 2481-42 29311 TI SN29311 484-36 29613 Raytheon 29613A 3459-84 497-45 f::::' 
292 National lM292 2887-149 29312 TI SII29312 499-133 3459-85 ~ 244-8 § IlL 

2938-37 29316 TI SN29316 478-118 3459-103 *1225 
SGS l292 2963-117 29318 TI SN29318 508-137 3459-104 3471-57 II 

2920 A:.lD Ar.12920C *1214 2932 OKI ml.12932 *3873 29613C 3460-81 ~ 244-8 f~-1 

486-111 294 Panasonic AN294 2904-70 29613M 3460-97 *1225 8 
*1214 2940 AUD Ar.12940C *1218 2962 AMD AM2962C 1085-126 1086-27 'e-

1086-52 1085-114 29623 Raytheon 29623 3461-63 ~ 244-8 

~ Ar.12920:.1 *1214 M.1294 0:.1 *1218 29631 Raytheon 29631A 3462-107 Ar.I2970 5 1.1 *1225 
486-112 1085-115 3462-108 497-46 n 

*1214 2942 M.lD A:.12942C *1219 29633 Raytheon 29633A 3462-109 ~ 244-8 ~ 
1086-53 1085-116 3462-110 *1225 

Intel 2920-10 2967-169 1.1.129421.1 *1219 3463-17 3471-72 
~ 236-4 1085-117 3463-18 ~ 244-8 
~ 236-8 2946 A!.tO AI.12946C *1220 29633C 3463-63 *1225 -~ 236-10 1085-106 29635 Raytheon 29635C 3463-57 1086-28 
~ 277-6 2947 M.lD AI.12947C *1220 29637 Raytheon 29637 3463-25 ~ 244-8 

2920-16 2967-170 1085-107 29637C 3463-58 Fairchild F29705C 3471-58 
~ 236-4 2948 AC.1D AI.12948C *1220 29637M 3463-67 1086-32 
~ 236-8 1085-108 2964 AMD AM2964B 1085-118 F29705M 1086-33 
~ 236-10 2949 M.1D M.12940C *1220 OXI r.:S:.12SS4 *3373 Ilational F29705M 3471-59 
~ 277-6 1085-109 2965 AMD AM2965C 2483-146 IDM29705 3471-60 

2920-18 2967-171 Spra~ca UD:I-2949Z *2843 1086-58 IDM29705AC 497-50 
~ 236-4 2906-98 AM2965M 2483-147 1086-34 
~ 236-8 2964-143 1086-59 IDM29705AM 497-51 
~236-10 295 National lM295 2962-110 29651 Raytheon 29651A 3464-4 1086-35 
Ii 277-6 Panasonic AI~295 2904-71 29651C 3464-21 IDM29705C 497-52 

29203 AI.ID 1.1.129203 *1203 Siemens FZH295B 472-122 29651M 3464-34 3471-48 
476-31 2950 1.1.10 AI.12950C *1221 29653 Raytheon 29653A 3464-5 IDM29705M 497-53 

*'203 1086-70 29653C 3464-24 29707 A 1.1 0 A!.129707 *1225 
1085-81 A 1.1 2950:.1 *1221 29653M 3464-35 1086-29 

*'203 1086-71 2966 AMD AM2966C 2483-148 29721 AMD AM29721M 3473-3 
1049-8 29501 M.lD M.129501 * 602 1086-60 29750 AMD AM29750AC 3459-21 

2021 f.!.!!l t.!.~2!l21C *1214 507-18 AI.'2065M 2483-149 AI.'29750AM 3450-32 . 
482-121 2951 AI.lD AI.12951C *1221 1086-61 29751 AMD AM29751AC 3459-25 

*1214 1086-72 29671 Raytheon 29671 3466-28 AM29751AM 3459-39 
1086-64 Ar.l295H.1 *1221 3466-29 29760 AMD AM29760AC 3459-77 

Ar.12921 1.1 *1214 1086-73 3466-35 AM29760AM 3459-98 
482-122 29516 M.ID AI.129516 * 601 3466-36 29761 AMD AM29761AC 3459-81 

*1214 475-134 29671A 3466-25 AM29761AM 3459-106 
1086-65 29517 AI.ID Ar.I29517 * 601 3466-26 29770 AMD AM29770C 3460-52 

2922 AUD AUZ922C *1215 475-135 3466-30 AM29770M 3460-70 
500-20 2952 AMD AM2952C 1086-66 3466-31 29771 AMD AM29771C 3460-56 

*1215 AM2952M 1086-67 29673 Raytheon 29673 3466-33 AM29771M 3460-76 
1086-74 S~nGu UO:I-2952 *2843 3466-34 298 AMD lF298 2967-51 

Al.12922r.1 *1215 2964-117 3466-37 Burr-Brown SHC298AM 2967-68 
500-21 29520 AUn AI.129520 * 602 3466-38 Fairchild uAF298 2967-84 

'* 1215 506-168 29681 Raytheon 29681 3464-114 National lF298 2967-111 
1086-75 29521 AUD AI.129521 * G02 29681A 3464-81 lF298A 2967-112 

Hitachi HD2922 2483-17 506-169 3464-82 Signetics lF298 2967-136 
2923 M.lD Ar.12923C *1215 2953 AMD AM2953C 1086-68 3464-102 29800 M.ID Ar.129nOO *2601 

1086-76 AM2953M 1086-69 3464-103 29803 M.lD AI.129S03A *1226 
2924 !.r.lD A1.l2924C *1216 2954 M.lD Ar.12954C *1222 29683 Raytheon 29683 3464-116 AMD AM29803AC 1086-77 

1085-113 1086-62 29683A 3464-83 AM29803AM 1086-78 
National lM2924 2888-1 29540 M.lD A!.129540 * 603 3464-84 National IDM29803C 1086-79 

2925 Ar.lD Ar.12925C *'2'6 507-6 3464-104 IDM29803M 1086-80 
1085-110 2955 M.1D M.12955C *1222 3464-105 2981 Spra~u3 Uml-29S111 * 2843 

AI.12925f.1 *1216 1086-63 29693 Raytheon 29693C 500-72 2480-127 
1085-111 2956 "UD Ar.12956C *1222 3457-116 *2843 

SiliconG SG2925 2906-60 1086-56 1086-21 2890-104 

~ Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Bue Bue Bue Bue 
Number Source Device Plge-L1ne Number Source Device Plgt-L1ne Number Source Device Plge-L1nt Numbtr Sourct Davlca Plgl-Lint 

2981 Sprague UDS-2981H 2480-129 201 IPI IPI2Dl 2963-134 3001 Signetics N3001 506-162 3008 RCA CA3008A 2924-19 
2890-108 20V12 Lambda L20V12 2965-45 Il 244-7 Il 265-3 

29811 Ar.ID A'.129811A *1226 20V15 Lambda L20V15 2965-46 Il 244-11 RIFA PBA3008 2951-2 
AMD AM29811AC 1086-11 20V18 Lambda L20V18 2965-47 1085-59 3009 MicroNet MN3009 2442-50 

AM29811AM 1086-12 20V20 Lambda L20V20 2965-48 Il 244-7 MN3009H 2442-51 
National IDM29811C 1086-13 20V24 Lambda L20V24 2965-49 Il 244-11 Motorola MC3009 477-76-

IDM29811M 1086-14 20V5 Lambda L20V5 2965-50 S3001 506-164 Panasonic MN3009 2962-56 
2982 Sprague UDII-2982A * 2843 20V6 Lambda L20V6 2965-51 1085-60 RIFA PBA3009 2951-3 

2480-108 20V9 Lambda L20V9 2965-52 Signalics SII3001 *1512 301 AD AD3D1A *3153 
*,2843 2S10 TI ' AM2S10C 2478-10 SiliconG SG3001 2888-108 2931-50 

2890-105 3 AMI UA-3 4140-12 Siliconix V03001 *2841 AD301AL *3153 
Sprague UDS-2982H 2480-110 CrO::18r.1CO CBL-3 *1923 2483-74 2919-30 

2890-109 DataGen MBC/3 1767-16 3002 Fairchild SH3002C 2419-6 Fairchild uA301A 2931-51 
29821 AUD AP.129821 *2602 Datel ADCHU3B 2426-1 SH3002M 2419-7 Harris HI301 *2630 

503-16 Datel VF2-3C *2623 Intel 3002 476-36 *3287 
29822 AI.1D AI.129822 ' *2602 Datel VFQ-3 2968-68 MicroNet MN3002 2443-26 2418-4 

503-17 VFQ-3C 2963-87 MN3002H 2443-27 Harris LM301A 2931-52 
29823 AI.1D Af.129823 *2602 DGM DSC-3 1757-3 Motorola MC3002 494-151 Intersil ICL301ALN 2931-41 

503-8 Supertex SD3 2906-127 TCA3002 2912-83 MicroPwr MP301 2889-71 
29824 AI,ID AI.129824 *2602 Synertak KTI.1-3 *1980 Panasonic MN3002 2962-61 Motorola LM301A 2931-53 

503-9 1.1-3 *1980 RCA CA3002 2901-10 P.1otorola P.1V1.1E301 *1936 
29825 AI.1D AI.129825 *2602 30 CompAuto 4/30 1619-4 Il 268-9 National LM301A 2931-54 

502-63 IPI IPL30 2964-45 Signelics 3002 *1512 NEC-Electron uPG301 2931-56 
29826 Af.ID AI.129826 *2602 NEG-Electron uPG30 2900-81 Signetics N3002 476-39 Panasonic AN301 2903-6 

502-64 TeledyneC CAG30 2415-20 Il 243-18 Raytheon LM301A 2928-51 
29827 AI.lD AI.1Z9827 *2604 Unitrode PF30 2964-96 Il 244-7 RCA CA301A 2931-57 

477-50 PR30 2964-102 Il 244-11 RCA GP301 * 409 
29828 AI.1D AI,129828 *2604 300 Cybernetic CY300 2465-3 1085-57 1086-99 

477-51 1101-49 Il 243-18 Siemens FZH301 472-125 
2983 Sprague UDII-2983A *2843 Dionics 01300 2465-109 Il 244-7 ' SM301A 2949-90 

2480-128 Exar XR300 4140-70 Il 244-11 Signetics LM301A 2931-58 
*2843 Harris HI300 *2630 1049-3 SiliconG SG301A 2931-59 

2890-106 *3287 Il 243-18 Silicon Ix DG301A *2779 
Sprague UDS-2983H 2480-130 2415-30 Il 244-7 2418-7 

2890-110 Intersil LM300 2959-8 Il 244-11 DG301AA *2779 
29833 AI,ID Af,129833 *2606 ITT SAJ300 2899-33 S3002 476-40 2418-8 

505-118 LSIComp RED300/360 * 696 1085-58 DG301AB *2779 
:' "~~'~'" 29834 AUD AI.129834 *2606 462-66 Signalics SII3002 *1512 2418-9 

505-119 511-28 Siliconix SI3002A 2418-121 DG301AC *2779 
2984 Sprague UDII-2984A *2843 I.lotorola 1,IV1.1E300 *1936 SI3002B 2419-1 2418-10 

2480-109 Raytheon CGA300 4141-87 3003 Fairchild SH3003C 2420-25 DG301B *2779 
*2843 SiliconG SG300 2959-9 SH3003M 2420-26 2418-11 

2890-107 Siliconix 300A *2779 MicroNet MN3003 2446-43 DG301C *2779 
Sprague UDS-2984H 2480-111 DG300A *2779 MN3003H 2446-44 2418-12 

2890-111 2415-34 Motorola MC3003 493-144 TeledyneC CSR301 2463-36 
29841 AP.1D AU29841 *2607 DG300AA *2779 TCA3003 2912-84 2481-53 

496-144 2415-35 Panasonic MN3003 2962-47 TeledyneS 301A/C 472-45 
29842 AI.1D Af.129842 *2607 DG300AB *2779 3004 Hughes HNVM3004 3461-98 301B/M 472-46 

496-145 2415-36 3461-98 TI LM301A 2931-60 
29843 AI.1D AI.129843 *2607 DG300AC *2779 MicroNet MN3004 2446-45 3010 IPI IPI3010 2964-6 

496-142 2415-37 MN3004H 2446-46 MicroNet MN3010 2444-45 
29844 AI.ID A~129844 *2607 DG300B *2779 Motorola MC3004 491-157 MN3010H 2444-46 

496-143 2415-38 Panasonic MN3004 2962-62 Motorola MC3010 490-113 
29845 Af.1D AI.I29845 *2607 DG300C *2779 RCA CA3004 2888-94 Panasonic MN3010 2898-21 

496-138 2415-39 Il 268-10 2962-44 
29846 AP.1D AUZ9846 *2607 Unitrode PF300 2964-97 Signetics SAA3004 2901-162 RCA CA3010 2929-50 

496-139 PR300 2964-103 3005 MicroNet MN3005 2447-1 Il 265-3 
2986 AMD AM2986 505-122 3000 AP.1I GA3000D *4307 MN3005H 2447-2 CA3010A 2924-20 
29861 Af.1D AI.129861 *2604 4140-6 Motorola MC3005 491-3 Il 265-3 

505-123 Cherry CS3000F 4140-46 Panasonic MN3005 2962-59 Sharp Ll3010 1088-12 
29862 AP.1D AI.129862 *2604 CS3000FX 4140-47 RCA CA3005 2901-11 3011 Motorola MC3011 488-175 

505-124 Curtis PM3000S 4002-1 2901-165 lIallonal LU3011 *3325 
29863 AUD Ar.129863 *2604 Intel 3000 1049-1 Il 268-10 *3328 

505-121 LSIComp RE03000/3600 * 696 Il 271-13 2901-31 
29864 Af.ID AM29864 *2604 462-67 3006 MicroNet MN3006 2443-28 Panasonic MN3011 2962-57 

505-120 511-32 MN3006H 2443-29 RCA CA3011 2888-95 
29882 AMD AM29882C 3484-46 MicroNet MN3000 2443-22 Motorola MC3006 489-58 Il 271-13 

AM29882M 3484-60 MN3000H 2443-23 Panasonic MN3006 2962-52 3012 Motorola MC3012 490-57 
29883 AMD AM29883C 3484-51 '.lotorola UC3000 * 729 RCA CA3006 2901-12 Panasonic MN3012 2962-58 

AM29883M 3484-63 492-29 2901-166 RCA CA3012 2901-13 
299 IIallonal HI299 *3304 SYSTEI.I3000 * 1943 Il 268-10 Il 271-13 

2966-108 Plassey CU3000 *4505 3007 MicroNet MN3007 2447-3 3013 MicroNet MN3013 2443-30 
Il 282-13 RCA CA3000 2887-37 MN3007H 2447-4 MN3013H 2443-31 , 

LI.I299A *3304 Il 264-4 Motorola MC3007 490-155 RCA CA3013 2901-42 
2966-109 Siemens TDA3000 2897-2 Panasonic MN3007 2962-48 Il 271-13 

Il 282-13 Signetics N3000 1049-2 RCA CA3007 2887-38 Signetics SAB3013 2904-46 
Il 282-13 3001 Intel M3001 506-157 Il 272-9 Sprague UGN-3013 511-71 

NEC-Electron uPD299 2898-61 MicroNet MN3001 2443-24 3008 Hughes HNVM3008 3463-90 2963-124 
29901 National IDM29901C 1086-54 MN3001H 2443-25 MicroNet MN3008 2442-48 3014 MicroNet MN3014 2443-8 

IDM29901M 1086-55 Motorola MC3001 489-156 Il 257-3 MN3014H 2443-9 
29902 National IDM29902C 1086-15 Panasonic MN3001 2898-20 MN3008H 2442-49 RCA CA3014 2901-43 

IDM29902M 1086-16 2962-43 Il 257-3 Il 271-13 
29903 National IDM29903C 1086-81 RCA CA3001 2888-93 Motorola MC3008 477-184 3015 MicroNet MN3015 2441-36 
29908 National IDM29908C 1086-48 Il 269-1 Panasonic MN3008 2962-53 MN3015H 2441-37 

IDM29908M 1086-49 RCA I.ISE3001 *1961 RCA CA3008 2929-49 Motorola MC3015 492-80 
29LS18 Ar.1D Af.129LS18 *1213 Signallcs 3001 *1512 Il 265-3 RCA CA3015 2913-129 

Arranged alphanumerically from left to right. 
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eln Dnl 
I:&:r:~tr Sc~rci DlYlcl PI;.-Llr.t 1l~::Ibcr So~rc. 

3015 RCA CA3015 2929-58 3028 RCA 
~ 265-4 

CA3015A 2913-130 
2924-23 

~ 265-4 
30150 ilCA r.:A30150 *4518 Signetics 

4141-92 3029 Motorola 
3016 IPI IPI3016 2964-7 RCA 

IntiMicro IM3016 4005-2 
Motorola MC3016 492-81 303 IImls 
RCA CA3016 2913-131 

2929-59 
~ 265-4 MicroPwr 

CA3016A 2913-132 Panasonic 
2924-24 Plessey 

~ 265-4 SlUca~lx 

3018 RCA CA3018 2889-1 
~ 269-3 

CA3018A 2889-2 
~ 269-3 

3019 RCA CA3019 2890-148 
~ 269-4 

Sprague UGN-3019 511-72 
UGS-3019 511-80 

302 AMO lM302 2908-38 
Dionics 01302 2465-110 
IImls 111302 *2630 

*3283 TeledyneS 
2420-35 

Intersil lM302 2908-35 3030 RCA 
MicroPwr MP302 2889-72 
National LM302 2908-37 
Panasonic AN302 2903-1 
IlCA GP302 * 409 Sprague 

1086-100 
SiliconG SG302 2908-36 
SlUt::lx CG302A *2780 

2420-38 3031 Motorola 
1l3302l.A *2780 3032 IPI 

2420-39 Motorola 
D3302AB *2700 3035 RCA 

2420-40 Signetics 
IlG302AC *2780 

2420-41 3036 RCA 
CG302D *2780 Signetics 

2420-42 3037 RCA 
IlG302C *2780 

2420-43 Signetics 
TeledyneS 302A1C 472-40 3038 RCA 

~ 233-12 
302B/M 472-41 

~ 233-12 
3020 HybridSys HS3020B 2443-10 304 Hmls 

HS3020C 2443-11 
HyComp HC3020 2887-64 

2919-49 Motorola 
MicroNet MN3020 2443-12 National 

MN3020H 2443-13 Panasonic 
Motorola MC3020 492-159 SiliconG 
[lallcnll Ti'30,O *3332 

• 2947-102 SlIIcunlx 
RCA CA3020 2896-104 

CA3020A 2888-96 
Sprague UGN-3020 511-73 

UGS-3020 511-81 
3021 Motorola MC3021 495-60 

11:11:::1 TP3021 *3332 
2947-46 

RCA CA3021 2888-97 
~ 268-11 

Signetics SAB3021 2902-45 
3022 Motorola MC3022 495-84 

RCA CA3022 2888-98 TeledyneS 
~ 268-11 

3023 Motorola MC3023 492-181 3040 Aptek 
RCA CA3023 2888-99 MicroNet 

1f 268-11 
Signetics SAB3023 2902-46 National 

3024 Motorola MC3024 490-15 
3025 Motorola MC3025 490-16 RCA 
30250 eCA r.~"30250 *4518 Sprague 

4141-93 
3026 Motorola MC3026 488-163 3041 Aptek 

RCA CA3026 2889-50 RCA 
3027 Signetlcs SAA3027 2901-163 
3028 Motorola MC3028 484-48 

<0 Ie r .. ~ASTER 1903 

Bill 

Dlvlc. PI;I-Lln. Ihmbu Sourc. Dlvlc. PI g.-Lin 

CA3028 2901-14 3042 RCA CA3042 2901-45 
CA3028A 2887-33 2905-18 

~ 268-12 ~ 274-2 
CA3028B 2887-34 Sanyo STK3042 2896-72 

~ 268-12 Signetics SAB3042 2902-47 
SAA3028 2901-164 3043 Telefunken U3043M 2887-9 
MC3029 484-50 3044 Aptek ITT3044 2947-25 
CA3029 2929-51 3045 Aptek ITT3045 2947-26 
CA3029A 2924-21 National lM3045 2889-9 
111303 *2630 Plessey Sl3045 2889-13 

*3288 RCA CA3045 2889-18 
2419-13 SiliconG SG3045 2889-28 

MP303 2889-73 3046 . National lM3046 2889-10 
AN303 2903-2 Plessey Sl3046 2889-14 
SW303 2905-62 RCA CA3046 2889-19 
OG303A *2780 SiliconG SG3046 2889-29 

2419-16 3047 Signetics TDA3047 2888-16 
OG303AA *2780 3048 RCA CA3048 2887-1 

2419-17 2962-3 
OG303AB *2780 ~ 265-9 

2419-18 3049 RCA CA3049 2889-54 
DG303AC *2780 2901-167 

2419-19 30402 FujllsuA FBC304D2A *3668 
OG303B *2780 3468-9 

2419-20 304M1 FujllscA FBC3041.11A *3668 
DG303C *2780 

2419-21 305 Fairchild uA305AC 
303A/C 472-103 uA305C 
303B/M 472-104 IImls 111305 
CA3030 2913-133 

2929-60 
CA3030A 2913-134 Intersil lM305 

2924-25 Motorola lM305 
UGN-3030 511-74 National lM305 

2963-125 lM305A 
UGS-3030 511-82 NEC-Micro otPC305 

2963-131 Panasonic AN305 
MC3031 492-137 Siemens FZH305 
IPI3032 2964-8 SiliconG SG305 
MC3032 493-57 SG305A 
CA3035 2888-130 SIlicon Ix OG305A 
SAB3035 2904-52 

2904-63 DG305AA 
CA3036 2889-39 
SAB3036 2904-53 DG305AB 
CA3037 2929-52 
CA3037A 2924-22 D3305AC 
SAB3037 2904-54 
CA3038 2913-135 DG3058 

2929-61 
CA3038A 2913-136 GG305C 

2924-26 
111304 *2630 3050 11111 anal TP3050 

*3287 RCA CA3050 
2415-31 Sanken SI3050G 

lM304 2960-25 Telmos TM3050 
lM304 2960-26 3051 Motorola MC3051 
AN304 2902-149 
SG304 2960-28 lIallanal TP3051 

2960-57 
D3304A *2779 RCA CA3051 

2415-40 3052 Motorola MC3052 
DG304AA *2779 

2415-41 lIallanal TP3052 
DG304A9 *2779 

2415-42 RCA CA3052 
IlG304AC *2779 3053 11111 ana I TP3053 

2415-43 
DG304B *2779 RCA CA3053 

2415-44 3054 Motorola CA3054 
DG304C *2779 lIallenal TP3054 

2415-45 
304A1C 472-113 RCA CA3054 
304B/M 472-114 3056 lIallanal TP3056 
ITT3040A 2947-23 
MN3040 2446-31 3057 l!allenal TP3057 
MN3040H 2446-32 
TP3040 2948-89 3058 RCA CA3058 
TP3040A 2948-90 
CA3040 2888-100 3059 Motorola CA3059 
UGN-3040 511-75 RCA CA3059 

2963-126 
ITT3041A 2947-24 SiliconG SG3059 
CA3041 2901-44 306 IImls HI306 

2905-17 
1f 274-2 

11 Indicates page number in Application Note Directory. 
*Indicates additional data Is provided on th~ page noted. 

3468-8 
2960-6 
2959-28 

*2630 
*3287 

2418-5 
2959-29 
2959-30 
2959-31 
2960-7 
2959-34 
2902-142 
472-126 

2959-35 
2960-8 

*2779 
2418-13 

*2779 
2418-14 

*2779 
2418-15 

*2779 
2418-16 

*2779 
2418-17 

*2779 
2418-18 

*3333 
2889-56 
2952-103 
4141-178 
487-85 

~ 235-7 
*3334 

2947-65 
2889-57 
487-92 

1f 235-7 
*3335 

2947-73 
2887-2 

*3335 
2947-74 
2887-35 
2889-49 

*3335 
2947-75 
2889-51 

*3334 
2947-66 

*3335 
2947-76 
2968-129 

1f 262-8 
2968-123 
2968-130 

1f 262-8 
2968-136 

*2630 
*3288 

2420-36 

!PART NUMBER INDE}{ 
Dnl 
Number Sourc. Dlvlc. PI;.-Lln. 

306 IlIlIml W30S *3317 
2892-14 

Panasonic AN306 2902-143 
SlIlmlx DG306A *2780 

2420-44 
DG306AA *2780 

2420-45 
DG306AB *2700 

2420-46 
DG306AC *2780 

2420-47 
DG305B *2780 

2420-48 
DG306C *2780 

2420-49 
TeledyneS 306A1C 472-129 
TI lM306 2892-20 

3060 Motorola MC3060 485-82 -
~ 235-7 

RCA CA3060 2912-64 
2941-5 

CA3060A 2912-69 
CA3060B 2912-70 § 3061 Motorola MC3061 488-5 

~ 235-7 
3062 Motorola MC3062 488-6 ~ 

~ 235-7 
Sanyo STK3062 2896-73 ~ 

3064 Aptek ITT3064 2948-69 S t-iational lM3064 2903-19 
RCA . CA3064 2903-26 r=i 

3065 Aptek ITT3065 2948-70 
:;;) 

RCA CA3065 2901-46 ~: 

2905-19 ~ 3067 RCA CA3067 2903-139. 
~ 273-6 ~ 

3068 RCA CA3068 2905-164 ~, 
~ 273-9 

307 IImls 111307 *2630 
*3288 

2419-14 "---
Harris lM307 2931-42 
Intersil lM307 2931-43 
Motorola lM307 2931-44 
National lM307 2931-45 
Panasonic AN307 2902-144 
Raytheon lM307 2928-50 

. RCA CA307 2931-46 
SiliconG SG307 2931-47 
SlIIconlx DG307A *2780 

2419-22 
!!!l2!l7:'_~ ~27!!!l 

2419-23 
DG307AB *2780 

2419-24 
DG307AC *2780 

2419-25 
DG307B *2780 

2419-26 
DG307C *2780 

2419-27 
TeledyneS 307A1C 472-124 
TI lM307 2931-48 

3070 RCA CA3070 2903-140 
3071 RCA CA3071 2903-141 
3072 RCA CA3072 2903-142 
3075 lIallo~11 LI.13 075 *3325 

*3327 
2901-32 

RCA CA3075 2901-47 
2905-20 

3076 RCA CA3076 2901-15 
3078 Raytheon RC3078 2926-33 

RC3078A 2925-49 
RCA CA3078 *3354 

2911-169 
2912-43 
2926-34 

CA3078A *3354 
2912-6 
2912-55 

3079 Motorola CA3079 2968-124 
RCA CA3079 2968-131 

11 262-8 
SiliconG SG3079 2968-137 

75 



SIX KEY PHASES 
OF NEW SYSTEM 

DEVELOPMENT 
Planning 



Preliminary i-- '-- - Purchasing '- Production 
- Selection Designing ,m o , Prototyping -_ .. _f- of "-"r- of the 
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! I I I I 

o 66 ~ Jl co19~ 
0. 0 When is the best time for ll§ m @§ ~®rr® 0 an engineer topick theinte-

grated circuits that will go 

II 
into his next design? 

The best time is at an 
o early stage in the design process ®@If },1!O when the engineer's plans are still flexible JJ ( enough to take full advantage of the features 

selected. 
There is a point in the early phases of 

every design when engineers focus on selecting 
integrated circuits. Specifications are examined, relative strengths and weaknesses of 
various devices are weighed, and the field of candidates is chosen. This is the critical 

time in the design cycle when designers want to be sure the right devices are in serious 
contention for their applications. 

It is at this moment that the engineer reaches into his technical reference library. Of 
the material on his shelves, IC MASTER is the only reference source that has been 

especially prepared for this moment. 
The engineer can look up each precise function that he needs and see all of the 

devices and their manufacturers that might satisfy his requirements. He sees this 
information for all manufacturers, not just for advertisers. But if an Ie maker has chosen 
to include technical data for his products in IC MASTER, the engineer sees each index 

listing for that manufacturer in bold face type accompanied by the page number on 
which the data appears; the engineer can then turn immediately to the advertiser's 

technical data and see if the device fits his needs. 
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Ie MASTER 
BaSI BUI Blu Bin 
Number Source Device PI;e·Un. Nurnblr Source Device Plg.·Una NumhDr Source Dnlc. P::;~'·UftI Nallibar SOlrc. DlVlc. Plga-Un 

308 AMD LM308 2931·31 309 IIJllml Lr.130911 *3299 3104 Motorola MC3104 491·15~ 3122 Motorola MC3122 495·85 
LM308A 2919·17 2952·25 3105 Motorola MC3105 491·4 Sanyo LA3122 2898·2 

AD A030B *3153 Ll.1309K *3299 RCA CA3105 *3355 3123 Motorola MC3123 492·182 
2931·32 2952·59 3106 Motorola MC3106 489·59 RCA CA3123 2900·66 

A0308A *3153 SiliconG SG309K 2952·65 3107 Motorola MC3107 490·156 3124 Motorola MC3124 490·17 
2919·18 SG309T 2952·29 3108 Motorola MC3108 477·185 3125 Motorola MC3125 490·18 

Fairchild uA308AC 2919·19 Silicon Ix DG309A *2779 3109 Motorola MC3109 477·77 RCA CA3125 2903·144 
IImls LI.130B *3286 *2800 311 AMD LF311 2892·54 3126 Motorola MC3126 488-164 

*3288 2417·24 LM311 2892·50 National LM3126 2903·106 
2931·33 DG309C *2779 AD AQ311 2892·35 RCA CA3126 2903·145 

W30BA *3286 *2BOO Fairchild uA311C 2892·36 3127 Plessey SL3127 2889·168 
*3288 2417·25 Intersil LM311 2892·37 RCA CA3127 2889·169 

2919·20 3090 RCA CA3090A 2901·125 Intronics C311 2962·140 2901·98 
Intersil LM308 2931·34 If 265·7 - MicroPwr MP311 2889·75 3128 Motorola MC3128 484·49 

LM308A 2919·21 3091 RCA CA3091 2964·164 Motorola LM311 2892·38 RCA CA3128 2903·146 
LM308LN 2931·28 3093 RCA CA3093 2890·154 lIallenal CII.1-311 *1951 3129 Motorola MC3129 484·51 

Motorola LM308 2931·35 3094 RCA CA3094 2896·75 COP311C *1361 313 lIalional W313 *3304 
LM308A 2919·22 2909·84 *1364 2966·10 

National LM308 2931·36 2911·154 1087-64 Panasonic AN313 2897·99 
LM308A 2919·23 2912·26 COP311L *1361 TeledyneS 313A/C 472·62 

PMI PM308 2931·37 2913·1 *1364 313B/M 472·63 
PM308A 2919·24 If 265·1 1087·65 3130 RCA CA3130 *3349 

e 
SiliconG SG308 2931·38 If 279·13 LF311 *3310 2913·9 

SG308A 2919·25 CA3094A 2911·155 *3317 2934·6 
Silicon Ix DC308A *2779 2912·27 2892·53 CA3130A *3349 

*2798 2913·5 LI.1311 *3317 2913·10 
2417·22 2929·36 2892·39 2926·41 

I 
DC308C *2779 If 265·1 NEG· Electron uPC311 2892·41 Sanyo LA3130 2897-164 

*2798 If 279·13 Raytheon LM311 2892-42 3131 Motorola MC3131 492·138 
2417-23 CA3094B 2911-156 RCA CA311 2892·43 RCA CA3131 2897·37 

3080 National LM3080 2897-148 2912·28 Siemens TCA311 2909-104 3132 Motorola MC3132 493-58 
LM3080A 2897-149 2913·6 2935·2 RCA CA3132 2897-38 

RCA CA3080 2897·135 2929·37 Signetics LM311 2892-44 TI TMS3132 1088·64 

~ 
2900·5 If 265·1 SiliconG SG311 2892·45 1059·2 
2911·37 If 279-13 TeledyneS 311A1C 472·53 3133 Sanyo LA3133 2898-3 
2912·44 3096 RCA CA3096 2889·131 If 233·12 3134 RCA CA3134 2905·21 
2926-37 CA3096A 2889·132 311B/M 472·54 If 273~15 

CA3080A 2897-136 CA3096C 2889·133 If 233-12 3135 RCA CA3135 2903-147 
2900·6 3097 RCA CA3097 2890-153 TI LM311 2892·49 3136 RCA CA3136 2905·165 
2911·38 3098 RCA CA3098 511·118 TI TL3ll *3426 3137 RCA CA3137 2903·148 
2912-45 2962·128 2892-52 3138 RCA CA3138 2889·149 

'--- 2926-38 3099 RCA CA3099 511-119 CA3138A 2889-150 TL311A *3426 
If 265·7 2962·129 2892·51 3139 Motorola CA3139 2903-16 

Telefunken U3080M 2463-63 31 Burr·Brown UAF31 2962-13 TL31Hl *3426 RCA CA3139 2903·27 
3081 Aptek ITT3081 2949·27 FulltsuA FOr.1310B *3668 2892·46 314 Toshiba TMM314A 3479·47 

Plessey SL3081 2890-96 3468·4 3110 Motorola MC3110 490-114 TMM314A-1 3478-42 
RCA CA3081 2890·97 lIalienal IIA31 *3327 lIalienal TP3ll0 *3336 

TMM314AL 3479-48 
Signetics CA3081 2890·98 310 HyComp HCS310 2420·4 

2948·56 
TMM314AL-1 3478·43 

·SiliconG SG3081 2890-99 Intersil LM310 2908·26 
Sanyo LA3110 2897-162 

3140 HybrldSys HS3140B·3· *2746 
3082 Aplek ITT3082 2949·28 Inlronics C310 2962-139 

3111 Motorola MC3111 488-176 
2460-36 

Plessey SL3082 2890-90 MicroPwr MP310 2889·74 
3112 Motorola MC3112 490-58 

HS31400·4 *2746 
RCA CA3082 2890-91 Motorola LM310 2908-27 2460-26 
Sanyo STK3082 2896·74 lIalienal COP310C *1361 

3114 AMD TMS3114 3491-91 HS3140C·3 *2746 
Sig·nelics CA3082 2890·92 *1364 3115 Motorola MC3115 492·82 2460-37 
SiliconG SG3082 2890·93 1087·62 Sanyo LA3115 2898·1 HS3140C·4 *2746 

3083 Plessey SL3083 2889·158 COP310L *1361 3116 Motorola MC3116 492-83 2460·27 
RCA CA3083 2889-160 *1364 3118 RCA CA3118 2889-3 1.1IcrePwr UP3140B·3 *2749 
SiliconG SG3083 2889·163 1087·63 CA3118A 2889-4 2460·39 
Telefunken U3083M 2887·10 National LM310 2908·28 312 Intronics C312 2962·141 1.1P3140B-4 *2749 

3084 Aptek ITT3084 2949-29 Signetics TAA310A 2897·171 MicroPwr MP312 2889·76 2460-34 
RCA CA3084 2889·129 Signalics X310 *1501 National LM312 2931·30 ~lP3140C-3 *2749 

3085 Aptek ITT3085 2949·30 *1505 PMI DAC312B 2457-18 2460-40 
RCA CA3085 2959·14 SiliconG SG310 2908·23 DAC312F 2457-19 1.1P3140C-4 *2749 

If 281-3 3100 CalDevices HC3100 4140-37 Siemens TCA312 2909·105 2460·35 
CA3085A 2959·60 LSILogic LC·3100 4140-138 2933·55 RCA CA3140 *3350 

If 281-3 l.lateral3 UC3100 * 729 TeledyneS 312A1C 472·60 2909-45 
CA3085B 2960·10 492·30 If 233·12 2913·4 

If 281-3 RCA CA3100 2913-127 312B/M 472·61 2934-5 
3086 Fairchild uA3086M 2889-6 2929-44 If 233-12 CA3140A *3350 

National LM3086 2889-11 Signelics SI.WI.1E3100 * 1968 3120 HybridSys DAC3120B-0 2457-38 2926-43 
Plessey SL3086 2889·15 VI,lE3100 *1968 DAC3120C-0 2457·39 3141 RCA CA3141 2890-149 
RCA CA3086 2889-20 Telmos TM3100 4141-179 lIybrldSys HS31200-2 *2747 3142 RCA CA3142 2904-151 
SiliconG SG3086 2889·30 3101 AMD AM3101 3471·74 2454·24 3143 RCA CA3143 2903-149 

3088 RCA CA3088 2900·65 AM3101-1C 3471·11 HS3120C·2 *2747 If 273·13 
3089 lIalienal LU3089 *3325 AM3101·1M 3471·37 2454-25 3144 RCA CA3144 2903·150 

*3327 AM3101AC 3471-12 Motorola MC3120 492-160 If 273-13 
2901·33 AM3101AM 3471·38 lIallml TP3120 *3336 3145 Plessey SL3145 2889-16 

RCA CA3089 2901·48 Motorola MC3101 489·157 2948-57 RCA CA3145 2903-151 
If 271·8 Panasonic MN3101 2962·66 RCA CA3120 2904-150 3146 National LM3146 2889-12 

Signetics CA3089 2901·60 Signetics N3101A 3471·20 Sanken SI3120E 2954·43 Plessey SL3146 2889·17 
3089D2 Signetics CA3089D2 2901-61 S3101A 3471·46 SI3120G 2954-67 RCA CA3146 2889·21 
309 Fairchild uA309C 2952·53 TI TCM3101 2948·103 SI3120M 2954·68 CA3146A 2889-22 

I,laterala LF.1309H *3294 31013 AMD 31013 3471-98 SI3120T 2954·44 SiliconG SG3146 2889·31 
2952-21 3102 Motorola MC3102 494-152 Sanyo LA3120 2897·163 315 Panasonic AN315 2897·30 

LI.1309K *3294 RCA CA3102 2889·55 3121 Motorola MC3121 495·61 Siemens TCA315 2909-106 
2952·56 3103 Motorola MC3103 493·145 RCA CA3121 2903·143 2935·3 

Arranged alphanumerically from left to right. 
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PART NUMBER I[\HJ[2}( 
Bass BaSI Bue Basa 
Uumtor Source Device Pace-Line rlcmbsr Socrce Davlce PI~e-Line flumbor Source Davlce Pllia-L1ne Uur.;tcr Sa~rca Dsvlca Pa.a-L1na 

315 Toshiba TMM315 3481-110 3179 RCA CA3179 2945-80 320 Signetics TAA320 2887-144 321 TeledyneS 321A/C 472-105 
TMM315-1 3481-79 2946-90 TAA320A 2887-145 321B/M 472-106 

3150 Sanken SI3150E 2955-5 318 AMD LM318 2910-43 SiliconG SG320-05K 2956-123 Telefunken U321 2902-51 
SI3150G 2955-29 2933-37 SG320-05P 2956-110 TI TL321C 2913-45 
SI3150M 2955-30 Fairchild uA318 2910-49 SG320-05R 2956-124 2940-10 
SI3150T 2955-6 2933-38 SG320-05T 2956-104 TL3211 2928-41 

Sanyo LA3150 2897-165 IImls LI.1318 *3286 SG320-08K 2957-43 TL321M 2913-46 
Telmos TM3150 4141-180 *3288 SG320-08P 2957-44 2928-42 

3151 Motorola MC3151 487-86 2910-52 SG320-08R 2957-45 3210 MicroNet MN3210 2456-1 
If 235-7 2933-39 SG320-08T 2957-34 RCA CA3210 2904-106 

RCA CA3151 2903-152 MicroPwr MP318 2889-61 SG320-12K 2957-91 Sanyo LA3210 2902-128 
3152 Motorola MC3152 487-93 National LM318 2910-57 SG320-12P 2957-80 Siemens SAB3210 2902-36 

If 235-7 2933-40 SG320-12R 2957-92 3211 Ernulcglc ECl-3211 *1708 
3154 RCA CA3154 2904-152 Panasonic AN318 2903-7 SG320-12T 2957-67 1621-2 

If 273-7 Telefunken U318 2902-50 SG320-15K 2958-2 MicroNet MN3211 2456-2 
3155 Sanyo LA3155 2898-4 TI LM318 2910-60 SG320-15P 2958-3 RCA CA3211 *3366 
3156 RCA CA3156 2903-153 2933-42 SG320-15R 2957-125 Siemens SAB3211 2464-43 
3157 RCA CA3157 2904-77 3182 Harris HS3182 2472-27 SG320-15T 2957-110 TI TL3211 2928-40 --

If 273-7 3183 Plessey SL3183 2889-159 SG320-18K 2958-24 3212 AMD 3212 1094-153 
3158 RCA CA3158 2903-154 RCA CA3183 2889-161 SG320-18P 2958-25 M3212 1094-156 
3159 RCA CA3159 2904-105 Signetics CA3183 2889-162 SG320-18R 2958-26 MicroNet MN3212 2460-6 
316 AMD LM316A 2924-51 SiliconG SG3183 2889-164 SG320-18T 2958-17 32128 Signetics 32128-45 3487-36 

National LM316 2932-35 SG318~A 2889-165 SG320-5 2957-13 3215 RCA CA3215 2901-51 

tni LM316A 2911-140 3189 lIaticnal LI.13189 *3325 2957-7 3216 AMD 3216 1094-67 
2924-52 *3327 2957-14 

M3216 1094-71 § Panasonic AN316 2902-147 2901-34 
2957-4 

National DP3216 1094-80 

3160 lIybrldSys IIS3160B-3 *2746 RCA CA3189 2901-49 
Siliconix DF320 2948-44 

RCA CA3216 2905-168 
2462-15 319 AMD LM319 2894-13 Sanyo LM3216 2900-12 ~I Ilational LI.1319 *3317 DF320A 2948-45 3217 RCA CA3217 2903-159 IIS3160B-4 *2746 

2894-14 3200 CalDevices CDI3200 4140-18 SiliconG SG3217 2931-11 (.7\ 
2461-29 Cherry CS3200L 4140-48 '-

IIS3160C-3 *2746 NEC-Electron uPC319 2894-15 3219 RCA CA3219 *3367 r ..... 
Signetics LM319 2894-16 CS3200LX 4140-49 322 AnalogSys MA322 2925-44 :;::;\ 

2462-16 
HS3160C-4 *2746 3190 Motorola TDA3190P 2904-171 Supertex CM3200-2 3486-22 National LM322 2951-15 E;' 

2461-30 RCA CA3190 2904-78 CM3200-3 3486-27 Siemens TCA322 2929-39 I~ 

Motorola MC3160 485-83 SGS TDA3190 2905-27 MM3200 3486-23 Siliconix DF322 2948-46 ~' 
If 235-7 Toshiba T3190 1099-54 Telmos TM3200 4141-181 TeledyneS 322A/C 472-86 ~ 

RCA CA3160 *3349 3191 RCA CA3191 2905-166 32003 r.t1crcEnu 1.1T32003 *4440 322B/M 472-87 @ 
2909-46 3192 RCA CA3192 2905-167 4141-22 TI TL322C 2940-32 

2934-4 3193 IiCA CA3193 *3351 3201 Aptek ITT3201 2949-93 TL322M 2940-20 

CA3160A *3349 2919-33 RCA CA3201 2903-158 3220 Sprague UGtJ-3220 511-78 

2926-40 CA3193A *3351 Sanyo LA3201 2902-127 2963-127 
2916-52 Sprague UGN-3201 511-76 3221 Motorola MC3221 2896-65 

'---

San yo LA3160 2898-5 
CA3193B *3351 3203 Sprague UGN-3203 511-77 RCA CA3221 2903-160 3161 Motorola MC3161 488-7 

RCA CA3161 *3361 
2911-113 32032 National NS32032 1083-8 3223 RCA CA3223 2904-79 

2438-19 2915-38 3204 Panasonic MN3204 2898-22 3226 AMD 3226 1094-68 

Sanyo LA3161 2898-6 3194 RCA CA3194 2903-157 2962-49 M3226 1094-72 
3195 RCA CA3195 2901-126 3205 Siemens SDA3205 2902-41 National DP3226 1094-81 

3162 Motorola MC3162 488-8 
3196 RCA CA3196 2965-156 3206 Siemens SDA3206 2902-42 RCA CD3226 2906-19 

If 235-7 
3197 RCA CA3197 2965-157 3207 Panasonic MN3207 2898-23 3227 RCA CA3227 *3369 RCA CA3162 *3356 3198 RCA CA3198 2965-158 2962-50 2889-170 

2438-20 3199 RCA CA3199 *3364 RCA CA3207 *3365 323 Fairchild SH323 2952-109 
3163 RCA CA3163 511-12 471-9 Signetics 3207A 2483-43 r.:olorola W323 *3294 

2946-89 
*3364 3207A-l 2483-44 2952-113 

3164 RCA CA3161 2905-121 2945-81 3208 IlCA CA320S *3365 Uallor.al LI.l3l3 *3l!l!l 
CA3164E 2962-34 31LOl AMD 31L01C 3471-102 3209 RCA CA3209 2901-50 2952-120 

3165 RCA CA3165 2963-58 31L01M 3471-103 Siemens SAB3209 2902-35 SiliconG SG323 2952-126 
3166 RCA CA3166 2887-146 32 AD ADVFC32 *3176 320H12 National LM320H12 2957-64 TeledyneS 323A1C 472-92 
3168 RCA CA3168 2464-54 AD ADVFG32 2968-65 320H15 National LM320H15 2957-107 323B/M 472-93 
3169 RCA CA3169 *3362 Burr-Brown MP32 1093-97 320H5 National LM320H5 2956-99 Toshiba TMM323-1 3465-43 

2964-115 1094-53 320K12 National LM320K12 2957-75 3232 Motorola MC3232A 2481-22 
CA31691.1 *3362 1096-133 320K15 National LM320K15 29S7-120 324 AnalogSys r,'A324 2931-27 

2964-116 1097-49 320L05 National LM320L05 2956-91 Fairchild uA324 2913-58 
317 Fairchild uA317 2959-74 1102-13 320L 12 National LM320L 12 2957-59 Intersil LM324 2913-60 

Lambda LLM317 2959-75 VFC32 2963-80 320L 15 National LM320L 15 2957-102 Motorola LM324 2913-63 
MicroEng MCELM317 2959-78 VFC32M 2963-81 320ML05 National LM324 2913-66 
r.1Dlcrola W317 *3295 VFC32UM 2968-88 National LM320ML05 2956-95 LM324A 2941-45 

2959-81 VFC32VM 2968-89 320ML 15 NEC-Electron uPC324 2913-68 
W317l *3295 VFC32WM 2968-90 National LM320ML 15 2957-111 Raytheon LM324 2913-71 

2959-66 CrCr.l3::1CD 32KDS *1920 320MP12 RCA CA324 2913-74 
Lf.l3171.\ *3295 FuJltsuA FIlr.\32DA *3668 National LM320MP12 2957-70 Signetics LM324 2913-77 

2959-111 3468-5 320MP15 SiliconG SG324 2913-80 
Ilatiml W317 *3299 GI SPR-32 3485-68 National LM320MP15 2957-114 TeledyneS 324A/C 472-107 

2959-84 r.llcraEng r.:CEVFC32 *4440 320MP5 324B/M 472-108 
W317l *3299 4141-6 National LM320MP5 2956-100 TI LM324 2913-84 

2959-67 *4440 320T12 National LM320T12 2957-76 LM324A 2941-46 
SiliconG SG317 2959-70 2968-99 320T15 National LM320T15 2957-121 324q RCA CA3240 *3350 

2959-87 !lallanal IIA32 *3327 321 Fairchild CCD321 2962-73 2913-54 
TI LM317 2959-89 Reticon TAD32A 2967-159 3488-9 CA3240A *3350 

TL317 2959-39 320 AnalogSys MZ320 2908-39 CCD:!21A 2968-52 2938-1 
3170 RCA CA3170 2903-155 Exar XR320 2951-4 National COP321 1087-69 Sanken SI3240E 2956-29 

Sanyo LA3170 2897-166 ITT DF320 2948-7 COP321C 1087-70 SI3240G 2956-47 
3172 RCA CA3172 2903-156 National COP320 1087-66 COP321L 1087-71 SI3240T 2956-30 
3177 RCA CA3177 2887-147 COP320C 1087-67 LM321 2888-28 2956-48 
3179 nCA CA3179 *3363 COP320L 1087-68 LM321A 2888-29 3242 Motorola MC3242A 2481-25 

511-13 11111 anal LI.1320 *3301 Panasonic AN321 2903-23 If 286-9 
*3363 Panasonic AN320 2903-22 Siemens TCA321 2932-2 3245 Fairchild 3245 2483-82 

If Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 

(t) Ie ~,,~ASTER 1983 77 



Ie MASTER 
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3245 

3246 

325 

3250 

3253 
3257 
3258 
32581 
32582 
326 

3260 

3262 

0....-..;.... 327 

3271 

3273 
328 

3280 
3282 
329 

3290 

3291 
32X32 
330 
3300 

3301 

3302 

3303 

3304 

78 

Intel 3245 

National DS3245 
RCA CA3246 

National LM325 
NEC·Electron uPC325 
Panasonic AN325 
Siemens TCA325 

TeledyneS 325A1C 
325B/M 

SiliconG SG3250 

SiliconG 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
AnalogSys 
National 
Panasonic 
TeledyneS 

TI 
Fairchild 
RCA 

SG3253 
3257 
3258 
32581 
32582 
MA326 
LM326 
AN326 
326A1C 
326B/M 
TL326M 
3260 
CA3260 

CA3260AE 

CA3260AT 

CA3260B 

CA3260E 

CA3260T 

Fairchild 3262A 
3262B 

AnalogSys MA327 
Telefunken U327 
Burr·Brown 3271 
Siemens SAB3271 
Harris HS3273 
AnalogSys MQ328 
Siliconix DF328 
Telefunken U328 
RCA CA3280 
Harris HS3282 
AnalogSys MA329 
llalional Ll.1329 

Raytheon LM329 
RCA CA3290 

CA3290A 
CA3290B 

Burr·Brown 3291 
Reticon RA32X32 
lIalional L1.1330·5 
GI CK3300 
MicroNet MN3300 
RCA CA3300 

Thomson·CSF CRN3300 
Motorola MC3301 
National LM3301 
NEC·Micro uPD3301 

Raytheon 
Sanyo 
Motorola 
National 
Raytheon 
Signetics 
SiliconG 
TI 
Fairchild 
Motorola 

Signetics 
TI 
Sprague 

RC3301 
. LA3301 

MC3302 
LM3302 
RV3302 
MC3302 
SG3302 
LM3302 
uA3303C 
MC3303 
MPQ3303 
MC3303 
MC3303 
ULN·3304M 

Bin BUI BISI 
Pagl·Lln Kamblr Salrce Devici Plgl·Lln Namber Saurci Duici Pagl·Lln Namblr Sourci Duici Plgl·Llnl 

2483·84 
II 287·11 

2483·25 
*3369 

2889·171 
2958·78 
2959·33 
2903·24 
2909·107 
2932·3 
472·109 
472·110 

2911·166 
'2912·40 
2930·23 
2912·73 
3453·23 
3453·18 
3453·19 
3453·20 
2925·45 
2958·68 
2903·25 
472·111 
472·112 

2944·37 
3453·56 

*3349 
2909·47 

*3349 
2937·56 

*3349 
2937·57 

*3349 
2936·32 

*3349 
2940·35 

*3349 
2940·36 
2903·35 
2903·36 
2917·36 
2902·52 
2911·69 
2902·37 
2486·60 
2968·120 
2948·47 
2902·53 
2937·40 
2486·7 
2934·30 

*3304 
2966·110 
2966·114 
2894·24 
2894·20 
2893·63 
2911·70 
2963·137 

*3299 
2899·1 
2462·20 

*3357 
2426·12 
2949·42 
2913·99 
2913·100 
1093·105 
1094·114 
1095·132 
2913·101 
2901·128 
2895·46 
2895·50 
2895·47 
2895·48 
2895·49 
2892·55 
2913·87 
2913·89 
2889·140 
2943·58 
2943·59 
511·122 

2951·50 

3305 
3306 
3308 

331 

3310 

3311 
3312 
3316 

332 

3320 

3321 

3322 
3323 
3324 

3325 
3329 
333 

3330 

3333 
334 

3340 

3341 

3342 
3344 
3346 
3347 

3348 

3349 

Sprague 
Sprague 
RCA 

ULN·3305M 511·124 335 
ULN·3306M 511·126 
CA330S *3359 

Synerts" 

HybridSys 

National 

Panasonic 
SGS 
Siemens 

Siliconix 
TeledyneS 

TI 

Toshiba 
MicroNet 
Motorola 
SGS 
Signetics 
Signetics 
SynBrIBk 

SY3308 

DAC331B·10 
DAC331B·12 
DAC331B·14 
DAC331B·8 
DAC331C·10 
DAC331C·12 
OAC331C·14 
DAC331C·8 
LM331 
LM331A 
AN331 
TBA331 
TCA331 

DF331A 
331A1C 
331B/M 
TL331C 
TL331M 
TMM331A 
MN3310 
MC3310 
TDA3310 
TCD3311 
TCD3312 
SY3316 

2426·30 
*3954 

3484·35 
2446·28 3350 
2454·30 
2460·28 3351 
2443·2 
2446·29 
2454·31 
2460·29 
2443·3 
2963·94 
2963·95 
2904·148 
2889·23 
2909·108 

33511 
33512 
3354 
3357 

2935·4 3359 
2947·116 336 
473·5· 
473·6 

2892·24 
2892·23 
3485·51 
2461·10 
2901·7 
2889·176 
2948·38 
2948·39 

*3954 
3484·113 

SYf.13316 * 432 
3484·115 3360 

SYf.13316A * 432 3361 

AnalogSys MA332 
Siemens TCA332 

Siliconix 
TeledyneS 

Motorola 
Signetics 
Motorola 
Signetics 
Signetics 
Signetics 
Motorola 

DF332A 
332A1C 
332B/M 
MC3320 
PCD3320 
MC3321 
PCD3321 
PCD3322 
PCD3323 
MC3324 

MC3324A 

Motorola MC3325 
Burr·Brown 3329 
AnalogSys MA333 
TeledyneS 333A1C 

333B/M 
Toshiba TMM333 

Motorola 
Sprague 
Motorola 
AnalogSys 
National 

TSU333·2 
MC3330 
ULN·3330Y 
MC3333 
MA334 
LM334 

TeledyneS 334A1C 
Toshiba TMM334 
Motorola MC3340 
Signetics PCD3340 
AMD 3341C 

FairChild 

FairChild 
Motorola 
Motorola 
AMD 
Fairchild 
Fairchild 
MicroNet 

Fairchild 
MicroNet 

3341 
3341A 
3341M 
3342 
MC3344 
MC3346 
3347 
3347 
3348 
MN3348 
MN3348H 
3349 
MN3349 
MN3349H 

3484·116 3365 
2929·42 337 
2909·109 
2933·56 
2947·117 
472·15 
472·16 

2896·66 
2948·34 
2896·67 
2948·35 
2948·36 
2948·37 
2894·22 
2965·109 
2894·17 
2965·110 
2898·53 
2909·87 
2932·32 
473·7 
473·8 

3486·16 
3486·17 
2887·32 
2964·93 
2898·42 
2932·33 
2968·29 
2962·132 3370 
472·7 

3485·52 3375 
2900·8 338 
2947·158 
3456·30 

II 286·14 
3456·31 
3456·35 
3456·32 
3491·67 
2963·79 
2889·7 3380 
3491·71 
3491·72 
3491·44 3381 
2455·24 3386 
2455·25 339 
3491·45 
2455·26 
2455·27 

AnalogSys 
HybridSys 

National 
Siemens 
TeledyneS 
Sanyo 
Telmos 
Fairchild 

MJ335 
DAC335B·12 
DAC335C·12 
LM335 
TCA335 
335A1C 
LA3350 
TM3350 
3351·3 

3351M 

2963·7 
2454·4 
2454·5 
2968·30 
2909·110 
472·11 

2901·129 
4141·182 
3456·28 

II 288·4 
3456·26 

II 288·4 
Fairchild 33511 3456·29 

3456·25 
2911·71 
3491·80 
3491·73 
3491·81 
2901·97 
2901·77 
2940·22 
2443·16 
2455·11 
2443·14 
2455·12 
2443·15 

Fairchild 33512 
Burr·Brown 3354 
Fairchild 3357·1 

Motorola 
Motorola 
AnalogSys 
HybridSys 

lIalional 

TI 

Motorola 
Sanyo 
Sanyo 
Amperex 
AnalogSys 
HybridSys 

MicroEng 
r.1Dlorola 

lIalional 

Panasonic 
SiliconG 
TI 
Motorola 
Sanyo 
Sanyo 
HybrldSys 
HybridSys 

Lambda 
lIalional 

Signolics 

Motorola 

Sanyo 
Sanyo 
Motorola 
AMD 

Amperex 
AnalogSys 

3357·2 
F3357M 
MC3357 
MC3359" 
MA336 
DAC336B·1 
DAC336B·12 
DAC336B·8 
DAC336C·12 
DAC336C·8 
W336·2 *3304 

2966·61 
U.1336·5 * 3304 

2966·89 
U1336B·5 * 3304 

TL336C 
TL336M 
MC3360 
LA3361 
LA3365 
OM337 
MA337 
DAC337B·0 
DAC337B·2 
DAC337B·3 
DAC337B·4 
DAC337B·5 
DAC337B·6 
DAC337B·7 
DAC337C·0 
DAC337C·1 
DAC337C·2 
DAC337C·3 
DAC337C·4 
DAC337C·5 
DAC337C·6 
DAC337C·7 
MCELM337 
W337 

W337 

Lr.1337L 

2966·90 
2895·52 
2895·53 
2896·84 
2901·130 
2901·131 
2904·119 
2917·29 
2443·17 
2443·18 
2447·6 
2446·39 
2446·40 
2443·32 
2447·7 
2443·19 
2443·20 
2443·21 
2447·8 
2446·41 
2446·42 
2443·33 
2447·9 
2960·41 

*3295 
2960:38 

*3301 
2960·44 
2960·65 

*3301 
2960·62 

AN337 2902·145 
SG337 2960·47 
LM337 2960·50 
MC3370 2968·125 
LA3370 2901·132 
LA3375 2901·133 
DAC338B *2748 
DAC338B·12·0 2458·2 
DAC338B·12·1 2457·5 
DAC338B·12·2 2454·29 
LLM338 2959·59 
LU338 *3299 

X338 

MC3380 

LA3380 
LA3381 
MC3386 
LM339 
LM339A 
OM339 
MA339 

2959·54 
*1501 
*1508 

511·103 
2960·113 
2901·134 
2901·135 
2889·8 
2895·13 
2894·39 
2904·120 
2932·36 

Arranged alphanumeflcally from left to fight. 

339 

3390 
3393 
3396 
34 
340 

Fairchild 

Intersil 

Motorola 

IIllional 

uA339 
uA339A 
LM339 
LM339A 
LM339 
LM339A 
LP.1339 

2895·15 
2894·41 
2895·16 
2894·42 
2895·18 
2894·44 

*3317 
2895·20 

Lt1339A *3317 
2894·46 

NEC·Electron uPC339 
PMI PM339 

PM339A 

2895·22 
2895·25 
2894·48 
2895·27 
2895·29 
2894·50 
2895·31 
2895·33 
2894·52 
2895·35 
2901·136 
2946·83 
2945·69 
2916·44 

Raytheon LM339 
RCA CA339 

CA339A 
Signetics LM339 
SiliconG SG339 

TI 
Sanyo 
Motorola 
Motorola 
PMI 

SG339A 
LM339 
LA3390 
MC3393 
MC3396 
OP·34 

r.1olorola LF.1340·12 *3294 
2954·57 

National 
lIalionll 

Panasonic 
SiliconG 

Lr.1340·15 * 3294 
2955·19 

L1.1340·18 * 3294 
2955·89 

LI.1340·24 * 3294 
2956·42 

Lr.1340·5 * 3294 
2952·78 

LI.1340·6 * 3294 
2953·22 

LI.1340·8 * 3294 
2953·88 

COP340 1087·72 
U.1340·12 * 3299 

2954·64 
II 281·13 

LF.1340·15 * 3299 
2955·26 

II 281·13 
L1.1340·5 '* 3299 

2952·86 
II 281·13 

U.1340A·12 * 3299 
2954·65 

II 281·13 
Lr.1340A·15 * 3299 

2955·27 
II 281·13 

Lr.1340A·5 * 3299 
2952·87 

II 281·13 
U.1340LA·12 * 3299 

2954·16 
II 281·13 

LI.1340LA·15 * 3299 
2954·114 

AN340 
SG340·05K 
SG340·05R 
SG340·05T 
SG340·06K 
SG340·06R 
SG340·06T 
SG340·08K 
SG340·08R 
SG340·08T 
SG340·12K 
SG340·12P 
SG340·12R 
SG340·12T 
SG340·18K 
SG340·18R 
SG340·18T 
SG340·20P 
SG340·20R 
SG340·20T 
SG340·24K 
SG340·24P 

II 281·13 
2905·2 
2952·91 
2952·92 
2952·45 
2953·29 
2953·30 
2953·8 
2953·95 
2953·96 
2953·76 
2954·73 
2954·74 
2954·75 
2954·34 
2955·96 
2955·97 
2955·70 
2955·132 
2955·133 
2955·121 
2956·51 
2956·52 
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!PART NUMBIER I"~DIE)( 
Dua Dasa Base BaSI 
flu:::tu Sourcl Davlca Paga·lIna Ilu:::ber Source Davlcl Pa~e·lIne 'lumber Source Dlvlca PICI-lina 'Iumber Source Dlvlca Pige-line 

340 SiliconG SG340-24R 2956-53 3410 r.lclcrol3 r.1C3410C *2759 3440 IlCA CA3440 *3353 347 HybridSys DAC3471PC-12U 
SG340-24T 2956-21 2447-28 2932-31 2455-36 

TI LM340-10 2954-6 SGS TDA3410 2897-168 CA3440A *3353 HAC347LPB-12B 
LM340-12 2954-82 Signetics MC3410 2445-27 2926-42 2455·37 
LM340-15 2955-39 MC3410C 2447-29 CA3440D *3353 Mlcrotlet MN347 2967-104 
LM340-18 2955-104 3412 MicroNet MN3412 2455-38 2921-43 MN347H 2967-105 
LM340-24 2956-60 1.lolcrola 1.IC3412 *2757 3441 1.!010rol3 r,\C3441A *2753 lIallonll LF347 *3309 
LM340-5 2952-99 2452-30 2476-48 *3326 
LM340-6 2953-37 3416 Motorola MC3416 2423-4 3442 I.loleroll r,\C3442A *2753 2944-8 
LM340-8 2953-103 II 262-1 1092-70 II 265-10 

3400 GI ER3400 3455-35 Toshiba T3416 1099-56 3443 l.lolorol3 1.IC3443A *2753 LF347D *3309 
II 284-14 3417 Exzr Xn3417 *3187 2476-49 *3326 

NCR NCR3400 3455-36 2947-140 TI MC3443 2476-53 2942-25 
SMC FDC3400 1101-36 Motorola MC3417 2947-151 3444 Toshiba T3444A 1101-14 II 265-10 

34000 Mostek MK34000-3 3485-20 3418 EX2r Xn3418 *3187 T3444B 1100-68 TeledyneS 347A/C 473-15 
MK34000-84 3485-41 2947-141 T3444D 1101-33 347B/M 473-16 

34001 r.10lcrola r.1C34001 *3293 Motorola MC3418 2947-152 3446 1,lolorola I.lC3446A *2753 3470 Exar Xn3470 *3189. 
2933-3 Toshiba T3418 1099-55 2476-20 2887-42 r--

1.IC34001A *3293 3419 I,lolorola 1.IC3419 *2756 TI MC3446 2476-21 r.lolorola f.lC3470 *2750 
2922-33 2949-34 3447 I.loloroll 1,IC3447 *2753 2887-43 

r.1C340018 *3293 l,lC341!1A *2756 *2755 TI MC3470 2887-44 
2927-33 2949-35 2475-52 3471 I.lolorola UC3471 *2751 

34002 r.lolorola 1.IC34002 *3293 r.IC3419C *2756 3448 AMD AM3448A 2476-41 3476 Motorola MC3476 2912-5 taj 2940-23 2949-36 Fairchild uA3448A 2476-42 2912-54 
r,;C34002A *3293 342 AnalogSys MA342 2926-20 1.lclorola 1,IC3448A *2753 348 AMD LM348 2943-25 § 2936-44 I!zllcnal LI.1342-12 *3299 2476-43 Fairchild uA348 2943-27 
1,IC34002D *3293 2954-24 3449 Motorola MC3449 507-105 Hmls W348 *3286 

2938-8 L1.1342-15 *3299 *3288 

~ 345 Amperex OM345 2904-121 
34003 Motorola MC34003A 2935-51 2954-122 AnalogSys MA345 2937-18 2943-28 

II 

34004 l.loterol3 r.1C34004A *3293 LI,1342-5 *3299 HybridSys DAC3451-10 2458-1 HybridSys DAC348B-10 2446-33 
2941-23 2952-33 DAC3451-12 2454-28 DAC348B-12 2455-29 ~ 

1.IC34004D *3293 SGS LS342 2948-149 DAC345V-10 2458-6 DAC348C-10 2446-34 § 
2942-24 Siliconix DF342A 2947-57 DAC348C-12 2455-30 

34006 I.HeroEng r.lT34006 *4440 TeledyneS 342A1C 473-13 
DAC345V-12 2455-16 

National LM348 

~ lIalloeal LI.1345 *3301 
2943-30 

4141-23 342B/M 473-14 Panasonic AN345 2904-149 Raytheon LM348 2943-32 
34009 1,lIeroEng 1.IT34009 *4440 3420 r,lolerola 1.1C3420 *3297 Siemens TCA345 2968-43 TI LM348 2943-34 ~ 4141-24 2960-115 3480 Motorola MC3480 2481-19 

*4440 DEI 3420 *3347 
3450 Motorola MC3450 2475-12 

II 286-9 
II 288-3 

464-11 2965-76 
3452 Motorola MC3452 2475-15 

1092-71 
3401 Motorola MC3401 2913-95 RCA CA3420 *3352 11286-9 

National LM3401 2913-96 2932-29 
II 288-3 

3481 Uolorola r.lC3481 *2753 L...--.. 
3453 Motorola MC3453A 2472-38 

Raytheon RC3401 2913-97 CA3420A *3352 3456 Burr-Brown 3456 2887-118 
2469-42 

RCA CA3401 2913-98 2926-36 3482 1.1010rola l,lC3482 *2752 
SiliconG SG3401 2888-109 CA3420D *3352 

Motorola MC3456 2951-74 477-30 
3402 SiliconG SG3402 2965-1 2921-37 3458 Motorola MC3458 2913-53 r.1C3482A *2752 
34022 Motorola MC34022 2936-46 SGS TDA3420 2897-169 3459 Motorola MC3459 2483-51 477-31 

MC34022A 2935-52 3421 DEI 3421 *3347 
II 288-3 

*2752 
2936-38 2965-77 345K5 National LM345K5 2956-131 1092-155 

3403 Exar XR3403 *3207 3423 Motorola MC3423 2965-59 2957-21 IlC34828 *2752 
2913-85 SiliconG SG3423 2965-63 346 AD ADX346 2967-61 477-32 

II 264-1 SG3423A 2965-64 AnalogSys MD346 2480-6 
*2752 

Fairchild uA3403 2944-17 TI MC3423 2965-68 Exar XR346 *3207 1092-156 
uA3~03C 2913-(;3 3';24 r,~oturo:a r,~C3~24 28:14-23 2912-79 

34e~V2 TI 1,~C3~e-1V2 2~81·55 

Motorola MC3403 2913-90 2965-111 Xn346-2 *3207 2967-174 
Raytheon RC3403 2913-92 MC3424A 2894-18 2943-42 3484V4 TI MC3484V4 2481-57 

RC3403A 2943-40 2965-112 llarrls W346 *3286 2967-175 
RV3403 2913-94 3425 Motorola MC3425 2965-115 *3288 3485 r.1olorola I.lC3485 *2753 

Signetics MC3403 2944-16 MC3425A 2965-116 MicroNet MN346 2967-102 2469-43 
MN346H 2967-103 

TI MC3403 2944-18 3426 Motorola MC3426 2906-56 
National LM346 2912-87 

3486 Uolorola 1.1C3486 *2753 
3404 Intel 340-1 495-21 343 AnJlogSys MC343 2965-145 2475-18 
3405 Motorola MC3405 2888-3 Ihrrls L1.1343 *3286 

Raytheon LM346 2912-90 II 258-16 
2895-45 *3288 

3460 Motorola MC3460 2483-52 II 260-3 
34060 r.lclerela r.1C340GO *3297 MicroNet MN343 2967-98 II 288-3 National OS3486 2475-19 

2960-114 MN3431i 2967-99 3461 Motorola MC3461 2485-61 TI MC3486 2475-20 
34061 Motorola MC34061 2965-105 National LM343 2910-94 3466 Motorola MC3466 2483-85 

3487 Motorola MC3487 2472-34 
MC34061A 2965-106 TeledyneS 343A1C 472-1 3467 Fairchild FQ3467 2889-154 II 258-16 

34062 Motorola MC34062 2965-103 343B/M 472-2 Motorola MC3467 2888-39 II 260-3 
3408 r,10lerol3 r.!C3403 *2759 3430 Motorola MC3430 2485-62 MHQ3467 2889-156 National OS3487 2472-35 

2444-1 2894-53 National DH3467C 2889-157 TI MC3487 2472-36 
341 FairChild CC0341A 2963-50 3431 Motorola MC3431 2485-63 3468 Fairchild FQ3468 2889-155 

3488 r,lolorola 1,\C3488A *2753 
National COP341 1087-73 2894-54 Motorola MC3468 2888-40 349 HybridSys OAC349B-12 2455-31 
Ilallml L1.1341-12 *3300 3432 Motorola MC3432 2485-64 

3469 Ualerela 1.IC3469 *2751 OAC349B-30 2460-3 
2954-29 2894-55 347 IlIrrls LF347 *3286 OAC349C-12 2455-32 

II 281-13 3433 Motorola MC3433 2485-65 *3288 OAC349C-30 2460-4 
U.1341-15 *3300 2894-56 HybridSys DAC347LPB-10B National LM349 2943-36 

2954-127 3437 Motorola MC3437 2473-57 
2446-35 

Raytheon LM349 2943-38 
DAC347LPB-10U 

II 281-13 3438 Motorola MC3438 2476-2 2446-36 TeledyneS 349A1C 473-42 
U.1341-5 *3300 344 AnalogSys MA344 2924-53 DAC347LP8-12U 3490 Motorola MC3490 2465-54 

2952-39 MicroNet MN344 2967-100 2455-34 3491 Motorola MC3491 2465-111 
II 281-13 MN344H 2967-101 DAC347LPC-10B 3492 Motorola MC3492 2465-112 

Silica nix OF341A 2947-56 National LM344 2910-84 2446-37 3493 IlCA C.\3493 *3351 
TeledyneS 341A1C 472-118 2932-13 DAC347LPC-10U 2919-34 

341B/M 472-119 TeledyneS 344A1C 472-115 2446·38 CA3493D *3351 
3410 r.lolcrell r.1C3410 *2759 3440 (,lolcrcla r.1C3440A *2753 DAC347LPC-12B 2915-37 

2445-25 2476-47 2455·35 3494 Motorola MC3494 2465-55 

II Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noled. 

© Ie r~~ASTI:R 1933 79 



Ie MASTER 
Bue Ban Bue Ban 
Number Saurci Device PaUl-Line Number Source Device Paue-Lln Namber Source Device PaUl-Line Number SOurCI Dnici PaUI-Ll.1 

35 M'otorola EXORciserDS35 35022 Motorola MC35022A 2935-50 3520 RIFA PBD3520 2480-13 3527 Em XR3527A *3191 
1626-4 MC35022B 2936-24 Signetics TDA3520 2903-183 2960-97 

"'otoroll EXORsatD835 * 1733 3503 AMI S3503 2947-63 3521 Burr-Brown 3521H 2917-54 ~otorotl 8G3527 *3297 
350 Amperex OM350 2904-122 Burr-Brown 3503A 2935-19 II 265-13 SiliconG SG3527 2961-40 

Lambda LLM350 2959-58 3503B 2934-37 3521J 2917-19 SG3527A 2961-41 
MasterLogic ML350 4141-168 3503R 2935-20 II 265-13 Siliconix SI3527B 2961-49 
MicroPwr MP350 2889-87 3503S 2934-38 3521K 2917-18 TI SG3527A 2961-59 
1.lIcroEng l.lG8350D *4437 Exar Xn3503 *3207 If 265-13 Unltroda UC3527A *3445 

4141-11 2913-86 3521L 2911-75 2961-110 
I.1GC350D *4437 Motorola MC3503 2913-91 2917-15 3528 Burr-Brown 3528A 2917-45 

4141-18 Raytheon RM3503 2913-93 If 265-13 3528B 2917-7 
'.loterola LI.1350 *3295 RM3503A 2942-12 3521R 2917-20 3528C 2911-3 

2959-42 Signetics MC3503 2942-46 If 265-13 2917-41 
IIllIonal LI.1350 *3299 SiliconG SG3503 2966-65 3522 Burr-Brown 3522J 2920-19 Fairchild F3528-10 *3664 

2959-45 Toshiba TD3503 3490-126 3522K 2911-39 3480-11 
Panasonic AN350 2905-148 3504 AMI S3504 2947-64 2917-52 F3528-12 *3664 
SiliconG SG350 2959-50 3505 AMI S3505 2947-84 3522L 2911-29 3480-26 

SG350A 2959-51 S3505A 2947-85 2926-35 F3528-15 *3664 
TeledyneS 350AlC 473-11 Motorola MC3505 2888-4 3522S 2911-40 3480-49 

If 234-3 2895-36 2917-53 F3528-20 *3664 
3500 Burr-Brown 3500A 2928-11 Signetlcs TDA3505 2903-181 3523 Burr-Brown 3523J 2911-18 3480-88 

If 265-14 Toshiba TD3505A 479-45 2920-11 F3528-35 *3664 
3500B 2923-16 3506 AUI 83506 *3145 3523K 2911-12 3481-12 

If 265-14 2947-59 2917-44 F3528L *3665 
3500C 2921-11 35060 I.lotorola r.1C35060 *3297 3523L 2911-6 F3528L-10 *3664 

If 265-14 2960-116 2917-42 3480-12 
3500E 2911-72 35061 Motorola MC35061 2965-107 Motorola MC3523 2965-60 F3528L-12 *3664 

2919-40 MC35061A 2965-108 SiliconG SG3523 2965-65 3480-27 
If 265-14 35062 Motorola MC35062 2965-104 SG3523A 2965-66 F3528L-15 *3664 

3500MP 2936-53 3507 AUI 83507 *3145 352301 RIFA PBD352301 2480-72 3480-50 

If 265-14 2947-77 2890-34 F3528L-20 *3664 
3500R 2928-12 83507A *3145 RBD352301 2890-37 3480-89 

II 265-14 2947-78 352302 RIFA PBD352302 2480-90 353 National COP353 1087-96 

3500R/MIL 2928-13 Burr-Brown 3507J 2910-37 2890-35 Nilional LF353 *3309 

If 265-14 2933-23 RBD352302 2890-38 *3326 

3500S 2923-17 3508 AMI S3508 2947-62 352303 RIFA PBD352303 2480-49 2940-30 

II 265-14 Burr-Brown 3508J 2928-8 2890-36 If 265-10 

3500T 2921-12 3509 AMI S3509 2947-82 RBD352303 2890-39 LF353A *3309 

If 265-14 S3509A 2947-83 352304 RIFA PBD352304 2480-34 *3326 

3500U/883B 2928-14 351 AD AD351J 2892-31 3524 Exar XR3524 *3190 2936-43 

If 265-14 AD351K 2892-32 2960-95 II 265-10 

Cherry CS3500 4140-50 AD351S 2892-33 Motorola MC3524 2894-21 LF3538 *3309 

CS3500X 4140-51 MicroPwr MP351 2889-88 2965-113 *3326 

National TDA3500 2903-116 IIllIonal LF351 *3309 MC3524A 2894-19 2938-12 

Sanyo LB3500 2945-77 2909-44 2965-114 II 265-10 
2933-2 Siemens S353 511-112 

81gnatlcs 1.1AH3500 *1975 LF351A *3309 
National LM3524 2961-7 

SiliconG SG353-05 2952-127 
81.1I.1A1I3500 * 1975 2922-34 RCA CA3524 *3368 SG353-08 2953-110 

Signetics TDA3500 2903-179 
LF3518 *3309 

2961-17 
SG353-12 2954-98 

Siliconix VN3500 2483-64 2927-34 Signetics SG3524 2961-25 SG353-15 2955-56 
SMC CCC3500 1100-66 TeledyneS 351A1C 473-10 SiliconG SG3524 2961-37 

SG353-18 2955-113 
Telmos TM3500 4141-183 3510 Burr-Brown 3510A 2911-101 If 277-15 3530 Harris HS3530RH 2924-36 

35001 1,10torola UC35001A *3293 2916-43 II 277-17 35316 Fairchild F35316 *1281 
2922-32 3510B 2911-73 TI SG3524 2961-57 3532 Fairchild F3532-30 *1282 

P.1C350018 *3293 2916-14 Unltroda UC3524 *3444 3485-84 
2927-29 3510C 2911-23 2961-108 F3532-35 *1282 

35002 Motorola r.1C35002 *3293 2915-11 UC3524A *3444 3485-98 
2940-24 3510S 2911-74 2961-109 F3532-45 *1282 

r,lC35002A *3293 2916-15 3525 AUI 83525A *3146 3485-124 
2936-37 3510V 2916-16 2947-19 SiliconG SG3532 2959-117 

I.1C350028 *3293 3510VM 2911-110 2947-36 3533 Fairchild F3533-30 *1282 
2938-7 Motorola MC3510 *2759 835258 *3146 3485-85 

35003 Motorola MC35003A 2935-49 2445-26 2947-20 F3533-35 *1282 
35004 r.lotorola I.1C35004A *3293 RIFA PBD3510 2480-17 2947-37 3485-99 

2941-14 Signetics MC3510 2447-19 Exar XR3525A *3191 F3533-45 *1282 
I.1C350048 *3293 TDA3510 2903-182 2960-96 3485-125 

2942-19 3511 Harris HS3511RH 2924-37 Motorola MC3525 2965-117 3534 RIFA PBD3534 2949-164 
3501 Burr-Brown 3501A 2927-46 National ADC3511 2438-9 MC3525A 2965-118 3535 RIFA PBD3535 2949-165 

3501B 2923-9 If 253-8 Motorola 8G3525 *3297 354 NEC-Electron uPC354 2916-37 
3501C 2923-7 RIFA PBD3511 2480-18 SiliconG SG3525A 2961-38 Plessey SL354 2889-58 
3501R 2927-47 3512 Motorola r.1C3512 *2757 Siliconix SI3525B 2961-48 3540 DEI 3540 *3347 
3501S 2923-10 2450-18 TI SG3525A 2961-58 Signetics TDA3540 2905-186 

National ADD3501 2438-10 3513 RIFA PBD3513 2481-132 3526 AUI, 83526A *3147 3541 Signetics TDA3541 2888-103 
If 276-13 3514 AMD 3514 3484-19 2947-21 2905-187 

TDA3501 2903-117 Fairchild 3514 3484-20 835268 *3147 3542 AD AD3542J 2934-43 
Signetics TDA3501 2903-180 3516 Fairchild F3516-35 3485-17 2947-22 Burr-Brown 3542J 2934-45 
SiliconG SG3501A 2958-84 F3516-45 3485-38 Uotorola 8G3526 *3297 3542S 2934-46 

If 281-12 3517 Exar XR3517 2947-142 2960-120 SiliconG SG3542 2965-67 
Siliconix VN3501 2483-65 Motorola MC3517 2947-153 SiliconG SG3526 2961-39 3543 Exar XR3543 *3192 
Sprague UGN-3501 511-79 3518 Exar XR3518 2947-143 3527 Burr-Brown 3527A 2911-41 2965-91 

2963-128 Motorola MC3518 2947-154 2917-51 SiliconG SG3543 2965-96 
Toshiba TD3501A 480-56 3519 Motorola MC3519 2949-37 3527B 2911-33 If 280-14 

3502 SiliconG SG3502 2960-76 352 MicroPwr MP352 2889-89 2917-14 3544 SiliconG SG3544 2965-97 
Toshiba TD3502A 474-34 National COP352 1087-95 3527C 2911-42 3546 Harris HS3546RH 2924-34 

35022 Motorola MC35022 2936-15 3520 1.10torola UC3520 *3297 2911-111 3547 SiliconG SG3547 2965-102 
2936-47 2960-117 2917-50 3549 SiliconG SG3549 2963-6 

Arranged alphanumerically from left to right. 
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PART NUMBER INDEX 
BUI BUI Due BUI 
lIumber Source Devlca PaUI-L1na lIumbsr Sourca Davlca Paua-L1nl Humber Source Davlca PIUI-Llna Ilumber Sourca Davici Plga-L1n 

355 AMO LF355 2932-43 3564 Fairchild F3564-35 *1282 3600 RCA CA3600 464-18 3629 Burr-Brown 3629C 2914-28 
LF355A 2922-1 3486-97 2890-147 3629S 2914-29 

Harris LF355 *3288 3565 Fairchild F3565-25 *1282 Signetics TDA3600 2903-190 National OS3629 2480-160 
Intersil LF355 2932-44 3486-65 Sprague UGN-3600 2963-129 SiliconG SG3629 2422-87 

LF355A' 2922-3 F3565-35 *1282 SMC KR3600 2468-14 2480-157 
Motorola LF355 2932-45 3486-98 ~ 238-4 2967-177 

LF355A 2922-5 3566 Fairchild F3566 *1283 KR3600-PRO 2468-13 363 AO A0363K 2963-16 
LF355B 2927-5 3568 Fairchild F3568 *1283 ~ 238-4 A0363S 2963-17 

lIalional LF355 *3309 3569 Fairchild F3569 *1283 Telmos TM3600 4141-184 National LM363 2887-66 
2932-46 357 AMO LF357 2932-37 36000 Mostek MK36000-4 3486-49 2916-50 

LF355A *3309 LF357A 2921-46 MK36000-5 3486-80 LM363A 2887-67 
2922-7 Harris LF357 *3288 MKB36000-83 3486-50 2914-52 

LF3550 *3309 2932-38 MKB36000-84 3486-81 Panasonic AN363 2901-122 
2927-8 LF357A *3288 SGS M36000 3486-57 TeledyneS 363AtC 473-35 

Panasonic AN355 2905-3 2921-48 SMC ROM36000 3486-60 363B/M 473-36 

Plessey SL355 2967-35 Intersil LF357 2932-39 3601 Sprague UGN-3601 2963-130 3630 AUI 83630A *3150 
PMI PM355 2932-47 LF357A 2921-50 3603 National OS3603 2474-35 3487-31 

PM355A 2922-9 Motorola LF357 2932-40 2485-59 83630A-l *3150 
Signetics LF355 2932-48 LF357A 2921-52 3604 Harris HS3604 2900-84 3487-32 . .-.~ 

TeledyneS 355AtC 473-38 LF357B 2926-57 National OS3604 2474-15 83630B *3150 "";.~ 
2951-51 lIalional LF357 *3309 2485-57 3487-16 

'I 
355B/M 2951-52 2932-41 3605 National OS3605 2485-70 83630B-l *3150 '.,.1 

3550 Burr-Brown 3550J 2910-40 LF357A *3309 3606 Burr-Brown 3606 2888-35 3487-17 

~ 
,j 

2920-20 2921-54 National OS3606 2485-71 Burr-Brown 3630A 2887-76 
;1 

3550K 2910-34 LF357B *3309 3607 Burr-Brown 3607 2888-36 3630B 2887-77 

2920-22 2926-60 National OS3607 2485-72 3630C 2887-78 

3550S 2910-41 PMI PM357 2932-42 3608 National OS3608 2485-73 3630S 2887-79 

2920-21 PM357A 2921-56 361 Amperex OM361 2904-124 National OS3630 449-155 

I 3551 Burr-Brown 3551J 2913-137 3570 Fairchild F3570 *1284 lIalional FOR361 *3345 3631 National OS3631 2482-10 

2920-44 Signetics TDA3570 2903-188 W361 *3317 3632 Intel 3632 3466-17 

3551S 2913-138 3571 Burr-Brown 3571A 2909-67 2892-8 3632-1 3466-15 

2920-45 2910-67 TeledyneS 361AtC 473-27 National OS3632 2482-48 

Sanken SI3551M 2952-72 2922-38 361B/M 473-28 3633 National OS3633 2482-121 

3552 Sanken SI3552M 2952-104 Motorola MC3571 2943-5 3610 AMI S3610 2902-94 3634 National OS3634 2482-85 

~ 
J 

3553 Burr-Brown 3553 2887-18 3572 Burr-Brown 3572A 2909-68 3611 National DS3611 2482-14 3635 SiliconG SG3635 2480-12 

2908-9 2910-68 8pnguB 11-361tr.1 *2843 2964-120 

3554 AD AD3554A *3155 2922-39 UDII-3611r.t *2843 3636 Intel 3636B-l 3464-54 1 

2921-44 3573 Burr-Brown 3573 2909-66 2482-15 3636B-2 3464-63 

AD3554B *3155 2933-13 Sprague UOS-3611H 2482-17 M3636 3464-111 

2920-41 3575 Motorola MC3575 2912-82 3612 National OS3612 2482-54 364 AO A0364J 2963-18 

AD35548 *3155 358 MicroPwr MP358 2889-82 8praguB UDII-3612rA *2843 A0364K 2963-19 I...-.-...-i 
2920-43 Motorola LM358 2913-31 2482-55 A0364S 2963-20 

Burr-Brown 3554A 2909-79 2939-30 Sprague UOS-3612H 2482-57 AD364T 2963-21 

2913-146 National LM358 2913-48 3613 National OS3613 2482-125 3644 National OS3644 2483-56 

2922-22 LM358A 2913-35 8prague UDII-3613U * 2843 
3645 National OS3645 2483-143 

3554B 2909-80 2937-37 2482-126 3647 National OS3647 2483-33 

2913-147 NEC-Electron uPC358 2940-12 Sprague UOS-3613H 2482-128 
3648 National OS3648 2483-37 

RCA CA358 2913-49 3649 National OS3649 2483-139 
2920-40 

CA358A 2937-38 
3614 National OS3614 2482-89 

365 UlcroEng f.lCETCA365 *4440 
3554S 2909-81 8pragua 11-3614!.1 *2843 

2913-148 Signetics LM358 2913-50 UDII-36141.1 * 2843 
4141-5 

2920-42 TI LM358 2913-51 2482-90 
*4440 

Sanken SI3554M 2952-121 3580 Burr-Brown 3580J 2909-86 Sprague UOS-3614H 2482-92 
2909-56 

2910-82 IlIlIanal LP365 *3316 
TeledyneP TP3554 2909-83 2932-30 

36143 National OS36143 2483-26 2~:;5-142 
3556 Motorola MC3556 2951-75 Sanken SI3580M 2959-3 

36144 National OS36144 2483-55 3650 Burr-Brown 3650HG 2887-109 
3558 Motorola MC3558 2938-39 3581 Burr-Brown 3581J 2909-96 36147 National OS36147 2483-31 ~ 264-9 
356 AMO LF356 2932-49 2910-66 36149 National OS36149 485-9 3650MG 2887-110 

LF356A 2922-11 2924-40 2483-131 ~ 264-9 
IlIrrls LF356 *328B 3582 Burr-Brown 3582J . 2910-1 3615 National OS3615 2962-115 National OS3650 2475-14 

2932-50 2910-63 3616 National OS3616 2962-112 Signetics TOA3650 2905-113 
LF356A *328B 2924-39 3617 National OS3617 2962-118 3651 National OS3651 2485-68 

2922-13 3583 Burr-Brown 3583 2910-2 36177 National OS36177 2483-32 Signetics TOA3651 2905-114 
HybridSys OAC356B-12 2456-5 2910-64 36179 National OS36179 485-10 TOA3651A 2905-115 

OAC356C-12 2456-6 2924-41 2483-132 3652 Burr-Brown 3652HG 2887-111 
DAC356LPB-12 2456-7 3584 Burr-Brown 3584 2910-3 3618 National OS3618 2962-116 3652MG 2887-112 
DAC356LPC-12 2456-8 2910-65 362 AO A0362K 2963-37 National OS3652 2475-17 

Intersil LF356 2932-51 2924-42 A0362S 2963-38 3653 National OS3653 2485-69 
LF356A 2922-15 359 National LM359 2935-29 Panasonic AN362 2901-121 3654 National OS3654 2481-43 

Motorola LF356 2932-52 Siemens S359 2949-167 Plessey SL362 2889-81 3656 Burr-Brown 3656AG 2887-119 
LF356A 2922-17 3590 Signetics TDA3590 2903-189 ~ 269-7 3656BG 2887-113 
LF356B 2927-16 35LS190 TeledyneS 362AtC 473-31 2887-120 

lIallenal LF356 *3309 AMD AM35LS190M 482-5 362B/M 473-32 3656HG 2887-114 
2932-53 36 Halional FOR36 *3345 3620 AUI 83620 *,3149 3658 lIalional D83658 *2769 

LF356A *3309 Signetics MLA36 4141-114 2902-95 2483-18 
2922-19 360 Amperex OM360 2904-123 3626 Burr-Brown 3626A 2887-72 ,366 Panasonic AN366 2900-124 

LF356B *3309 Cybernetic CY360 2963-120 3626B 2887-73 3660 Burr-Brown 3660J 2887-80 
2927-19 1101-44 3626C 2887-74 ~ 264-6 

PMI PM356 2932-54, 1102-42 3627 Burr-Brown 3627 2887-108 3662 Burr-Brown 3662 2887-81 
PM356A 2922-21 ODC HSOC-360 2967-19 SiliconG SG3627 2480-21 National OS3662 2476-50 

Signetics LF356 2932-55 MicroPwr MP360 2889-77 3628 Intel 3628A-l 3462-84 3666 Iialional D83666 *2768 
3560 Signetics TOA3560 2903-184 lIalional L1.1360 *3317 3628A-3 3463-11 2475-40 
3561 Signetics TOA3561 2903-185 2892-13 3628A-4 3463-54 3667 National OS3667 2479-28 
3562 Signetics TDA3562 2903-186 Panasonic AN360 2897-157 National OS3628 2484-4 367 TeledyneS 367A 2473-43 
3563 Signetics TOA3563 2903-187 Plessey SL360 2889-80 3629 Burr-Brown 3629 2887-75 ~ 234-3 
3564 Fairchild F3564-25 *1282 Universal HCM360 4141-124 3629A 2914-30 367AtC 473-45 

3486-48 3600 LSIComp 03600 462-68 3629B 2914-27 ~ 234-3 

~ Indicates page number in Application Note Directory. 
* Indicates additional udta is provided on the page noted. 
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BUI OUI Due BaSI 
Humber Source Dnlce Plgl-L1ne Humber Source DevIce PI;I-Llne Number Source DevIce Pa;I-L1nl Number Source Dnlci PIUI-L1n 

367 TeledyneS 367B 2473-47 3701 - National A003701 2438-39 377 Hybrl~8ys DAC377B-18 *2745 381 SlIIconlx DG381C *2779 
If 234-3 Sprague ULN-3701Z 2897-75 2462-33 2415-51 

367B/M 473-46 3702 Sprague ULN-3702Z 2897-76 DAC377C·18 * 2745 TeledyneS 381A1C 472-32 
If 234-3 3703 Sprague ULN-3703Z 2897-77 2462-34 2464-63 

367C 2473-48 3704 Sprague ULX-3704B 2897-79 1.1IcroPwr 1.1P377-18 *2749 381B/M 472-33 
If 234~3 3705 IIallenal AU3705 *3318 1.1P377B-18 * 401 2464-64 

367M 2473-44 2424-51 2462-35 3810 Signetics TOA3810 2905-36 
If 234-3 A!.13705C *3318 UP377C-18 * 401 Sprague ULN-3810A 2901-145 

3671 National OS3671 2463-33 2424-52 2462-36 38128 OKI 1.18t138128 *3873 
3674 National DS3674 2483-57 Siliconix SI3705 2424-45 National LM377 2897-97 3814 Fairchild 3814 511-46 
3675 National OS3675 2483-144 Sprague ULN-3705M 2896-126 Panasonic AN377 2901-9 3815 Fairchild 3815 510-48 
3677 National OS3677 2483-34 3708 Fairchild 3708 2424-53 3777 Sprague ULX-3777W 2897-126 3816 Fairchild 3816 511-115 
3678 National OS3678 2483-38 Hughes HNVM3708 3463-91 378 IIllIonal LI.1378 *3326 3819 Harris HS3819 2906-22 
3679 National OS3679 2483-140 371 AD AD371J *3165 2897-98 382 AD AD382J *3155 
368 TeledyneS 368A 2473-45 2455-47 3783 Sprague ULX-3783M 2897-105 2920-36 

368A1C 473-47 AD371K *3165 3784 Sprague ULN-3784B 2897-78 AD382K *3155 
368C 2473-46 2457-11 379 lIallonal LI.1379 *3326 2918-4 

3680 National OS3680 2483-49 AD371S *3165 2897-112 AD382S *3155 

~ 
TI OS3680 2483-50 2457-12 NEG-Electron uPG379 2893-62 2920-28 

3686 National OS3686 2481-51 MicroNet MN371 2455-42 NEC-Micro uP03'79 2487-22 AD382T *3155 
2949-9 MN371H 2455-43 If 244-5 2918-2 

f\ " 3687 National OS3687 2481-52 NEC-Micro uP0371 1094-98 1093-168 IIallonal LI.1382 *3325 .; 2949-10 1095-130 1095-79 *3327 
3689 National OS3689 2475-31 1100-67 1095-83 2897-192 
3690 National OS3690 2475-32 If 249-1 If 244-5 TeledyneS 382A1C 472-36 
3691 National OS3691 2469-48 TeledyneS 371A1C 472-30 380 AD AD380K *3155 2464-68 
3692 National OS3692 2472-40 If 233-12 2920-58 382B/M 472-37 

I 
3695 IIallor.al DS3695 *2770 371B/M 472-31 AD380l *3155 2464-69 

fe, " 2479-37 If 233-12 2920-59 3820 IIallonal LU3820 *3325 

1>1" 3696 Iiallonal 083696 *2770 3711 National ADC3711 2438-38 AD3808 *3155 *3327 
2479-38 If 253-8 2920-60 2900-78 

.-' ' 

::::;:,l 3697 Ibllonal DS3697 *2770 If 277-3 Fairchild F380 4140-81 3821 SiliconG SG3821 2889-32 

'~ 
2479-39 3712 Burr-Brown 3712T/R 2963-60 MicroNet MN380 2444-14 3822 SiliconG SG3822 2889-52 

3698 IIallonal 083698 *2770 3713 Burr-Brown 3713TIR 2963-61 MN380H 2444-15 3823 SiliconG SG3823 2889-38 

I' · 2479-40 3714 Burr-Brown 3714T 2963-62 IIallenal FOE380B-l *3345 383 IIallonal W383 *3326 

37 Burr-Brown OPA37A 2914-41 3716 Gitel 3716 4001-2 2963-67 2897-19 

OPA37B 2915-22 3717 RIFA PBL3717 2906-96 FOE380B·2 *3345 LI.1383A *3326 

OPA37C 2916-9 372 NEC-Micro uP0372 1101-35 2963-68 2897-20 

L OPA37E 2914-42 If 249-2 LI.1380 *3326 TeledyneS 383A1C 472-38 

OPA37F 2915-23 TeledyneS 372A1C 472-23 2896-88 2463-169 

OPA37G 2916-10 If 233-12 Panasonic AN380 2903-125 383B/M 472-39 

Citel System37 4001-3 372B/M 472-24 TeledyneS 380AlC 472-42 2463-170 

MicroPwr OP-37 2915-56 If 233-12 If 233-12 3838 Sprague ULN-3838A 2900-73 

PMI OP-37A 2914-34 3721 RIFA PBL3721 2887-138 2464-61 384 HarrIs HI384 *2635 

OP-37B 2915-16 3724 Fairchild FQ3724 2889-134 If 233-12 *3288 

OP-37C 2916-1 Sprague TPQ3724 2889-151 380B/M 472-34 2420-37 

OP-37E 2914-35 3725 Fairchild FQ3725 2889-135 If 233-12 IIallonal ll.1384 *3326 

OP-37F 2915-17 
Motorola MPQ3725 2889-141 2464-62 *3328 

OP-37G 2916-2 
MPQ3725A 2889-142 If 233-12 2897-21 

National OH3725C 2889-145 3800 Lambda LAS3800 2960-110 Silicon Ix DG384A *2780 Raytheon DP-37A 2914-33 RIFA PBL3725 2949-21 38000 Mostek MK38000-25 3487-48 2420-50 
OP-37B 2915-12 Sprague TPQ3725 2889-152 MKB38000-84 3487-49 DG384AA *2780 OP-37C 2915-57 TPQ3725A 2889-153 MKB38000-85 3487-53 2420-13 
DP-37E 2917-24 37256 OKI 1.181.137256 *3873 3801 Mostek MK3801 1101-84 DG384A8 *2780 
OP-37F 2915-13 3726 RIFA PBL3726 2949-22 3804 Sprague ULX-3804A 2900-146 2420-14 
OP-37G 2915-58 373 TeledyneS 373A/C 472-27 3805 Mostek MK3805 1090-74 DG384AC *2780 

370 Amperex OM370 2904-125 373B/M 472-28 3806 Mostek MK3806 1090-75 2420·15 
AD AD370J *3165 3731 SiliconG SG3731 2906-86 3807 Mostek MK3807 1090-42 DG3848 - *2780 

2455-44 2964-141 3809 Sprague ULN-3809A 2901-144 2420-51 
AD370K *3165 374 Panasonic AN374 2896-98 381 AD AD381J *3155 DG384C *2780 

2455-45 TeledyneS 374A1C 472-19 2920-37 2420-52 
AD3708 *3165 375 MicroNet MN375 2967-106 AD381K *3155 3840 Sprague ULX-3840A 2900-138 

2455-46 TeledyneS 375A1C 473-18 2918-5 Unllroda UC3840 *3445 
HybridSys OAC370B-16 2461-1 3488-44 AD381L *3155 2961-111 

OAC370B-18 2462-28 375B/M 473-19 2917-25 3846 Fairchild F3846 2487-20 
OAC370C-16 2461-2 3488-45 AD3818 *3155 385 National LM385 2966-16 
OAC370C-18 2462-29 3752 OataTratls OT3752 1765-7 2920-29 LM385-2 2966-62 

MicroNet MN370 2456-11 3754 OataTrans OT3754 1765-2 AD381T *3155 3850 Fairchild 3850 1096-104 
MN370H .2456-12 3759 Fujitsu MB3759 2960-108 2918-3 3850M 1096-105 

r.1lcroPwr r.IP370B-18 * 401 376 Fairchild uA376C 2959-114 HarrIs HI381 *2635 FaIrchild F3850 *1268 
*2749 National LM376 2959-115 *3288 MicroNet MN3850 2455-17 

2462-30 TI TL376C 2488-1 2415-32 MN3850H 2455-18 
1.1P370C-18 * 401 2964-144 lIallonal LI.1381 *3325 Mostek MK3850 1096-107 

*2749 3760 Fujitsu MB3760 2960-109 *3328 1067-15 
2462-31 3764 OKI 1.18r.13764-12 * 3873 2897-191 3851 Fairchild 3851 1096-118 

National COP370 1087-108 3469-80 Signetics LM381A 2898-8 3851A 1096-119 
Panasonic AN370 2897-158 1.181.13764-15 * 3873 8i11conlx DG381A *2779 3851M 1096-120 
TeledyneS 370AlC 472-49 3470-5 2415-46 FaIrchild F3851 *1268 

370B/M 472-50 1.181,13764-2 * 3873 DG381AA *2779 Mostek MK3851 1096-126 
3700 Holt HI3700 4141-141 3470-6 2415-47 SiliconG SG3851 2480-76 

Lambda LAS3700 2959-122 1.181.13764-20 * 3873 DG381AB *2779 2890-50 
Signetics TOA3700 2903-3 3470-23 2415-48 38510 Harris JAN38510/20 1 3459-59 

37000 Mostek MK37000-4 3486-62 1.181,13764·3 * 3873 DG381AC *2779 JAN38510/207 3459-46 
MK37000-5 3486-63 3470-24 2415-49 JAN38510/208 3461·86 
MKB37000-84 3486-51 377 Hybrld8ys DAC377-18 *2745 DG381B *2779 JAN38510/301 3460-1 

I MKB37000-85 3466-82 2462-32 2415-50 JAN38510/302 3460-6 

Arranged alphanumerically from left to right. 
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PART NUM6lER I~JD~}( 
Bau Basa Dua Bua 
lI~mbcr So~rea Davlea Plga-Una lIumber Sourea Davlea PI.a-Una r:umbsr Sourea Duvlca PI~I-L1nl rrumber Sourci Dlvlel Pagl-L1R1 

38510 Harris JAN38510/401 3460·101 3870 SGS M3870 1090·65 390 SIlICD~lx OG390C *2780 3999 IIallenal Lr.13999 *3304 
JAN38510/402 3460·103 SMC MPU3870 1090·66 2419·33 2966·112 

Hitachi HD38510 2898·79 3871 Fairchild 3871 1096·115 TeledyneS 390 472·67 RCA CII3999 *3361 
38513 Hitachi HD38513 2898·80 Fairchild F3871 *1268 390A/C 2482·141 3D5 Cromemco CS·3D5E 1619·3 
3852 Fairchild 3852 1096-111 Mostek MK3871 1096·117 3900 Fujitsu C3900 4140·92 32 Exar XR·132L·CHIP 4140·66 

Mostek MK3852 1096-112 3872 Fairchild F3872 *1254 C3900H 4141·131 4 AMI UA-4 4140-13 
SiliconG SG3852 2480-93 1090·47 National LM3900 2913·103 Burr·Brown MPC4D 2423·63 

2890·51 *1254 Raytheon LM3900 2913·105 CrOi:12i:1CO 4PI0 *1928 
3853 Fairchild 3853 1096·127 1061·5 TI LM3900 2913·107 DGM DSC·4 1757·4 

3853M 1096-128 SGS M3872 1090·56 3905 Lambda LAS3905 2952·132 NEC·Micro uCOM·4 1053·18 
Fairchild F3853 *1268 3873 Mostek MK3873 1067-17 LAS3905K 2952-133 IIallonal I.1F4 *3305 
Mostek MK3853 1096·129 MK3873/10 1090·67 National LM3905 2951·16 2962-29 
SiliconG SG3853 2480·53 MK3873/12 1090-69 3909 National LM3909 2963-75 Rockwell PPS·4 1055-19 

2890·52 MK3873/20 1090·68 391 HybridSys DAC391B·12 2451·16 PPS-4/1 1055·20 
3854 Fairchild 3854 1096·109 MK3873/22 1090·70 DAC391C-12 2451·17 \I 246·17 

Mostek MK3854 1096·110 3875 Mostek MK3875 1067-18 liallcnal U.1391 *3326 \I 247-11 
38546 Hitachi HD38546 2898·81 MK3875/22 1090·71 *3328 PPS-4/2 1055·21 
38550 Hitachi HD38550 2898-82 MK3875/42 1090·72 2896·68 Sharp SM·4 1088·10 -
3856 Fairchild 3856 1096·121 3876 Fairchild F3876 1090-48 TeledyneS 391 472-66 1055·24 

3856A 1096-122 1061-6 391A/C 2481·75 TeledyneC CDA4A 2417·109 
Fairchild F3856 *1268 3878 Fairchild F3878 1090·58 3911 National LM3911 2968·31 CLD4 2464·101 

38560 Hitachi HD38560 2898-83 1061·7 NEC·Electron uPC3911 2968-32 40 MicroEng MCE·A40A 4140-188 
3857 Fairchild 3857 1.096·123 388 lIallonal U.1388 *3326 3914 National LM3914 2463-4 1.lIcroEcg 1.1CE-MOAS *4437 

~ 38570 Hitachi HD38570 2898-84 *3328 \I 260·7 4140·189 
38580 Hitachi HD38580 2898·85 2896·90 Ibllonal IISI.13914 *3328, MicroEng MCE·A40B . 4140-190 
38585 Hitachi HD38585 2898-86 TI LM388 2896·130 OKI 1.1SI.13914A *3873 r.llcreEng !.lCE-MOnS *4437 ~ 
3859 Sprague ULN-3859A 2901·78 3880 Mostek MK3880 1097-35 2468·17 4140·191 
386 lIallanal U.1386 *3326 1067-19 Sprague ULN-3914A 2904-4 1.ICE·MOO *4437 

i *3328 3881 Mostek MK3881 1097·70 3915 National LM3915 2463-5 4140·192 .. 
2896-89 3882 Mostek MK3882 1097·50 !lallanal IlSI.13915 *3328 I.ICE·MOOS *4437 

3860 AD A03860K *3166 3883 Mostek MK3883 1097·64 3916 National LM3916 2463·31 4140-193 
2455-21 3884 Mostek MK3884 1097-78 11311c~al IISI.13916 *3328 MicroEng MCE·B40A 4140-197 ~I 

A03860S *3166 3885 KineticSys 3885-ZIA 1765-15 392 HybridSys DAC392B-12 2453-24 MCE·B40B 4140-198 
2455·22 Mostek MK3885 1097-79 DAC392C·12 2453·25 MCE-P40A 4140·203 ~ HybrldSys IIS3860n *2748 3886 Mostek MK3886 1097-94 National LM392 2887·150 OKI EASE-40-I/C * 3873 
2455-14 SiliconG SG3886 2889-33 2938·38 RCA 1.1 S 11.14 0 *1959 ~ 

IIS3860C *2748 3887 Mostek MK3887 1097·80 TeledyneS 392 472-72 1.ISII.140E *1959 -' 
2455-15 3889 Sprague ULN-3889A 2901·69 392A/C 2481·111 Rockwell A65/40·1000 1759-2 

MicroNet MN3860 2455·19 389 lIalienal Lf.1389 *3326 3924 National LM3924 2888-2 Western WD40 1059·6 
MN3860H 2455·20 *3328 393 Fairchild uA393 2893·54 400 AnalogSys MA400 2932·34 

3861 Fairchild 3861 1096·113 2887-13 uA393A 2893·9 Elind RP400S 4004·4 ---
3861M 1096-114 2896-91 lIalienal Lf.1393 *3317 Exar XR400 4140·71 

Fairchild F3a61 *1268 \I 272·8 2893·56 Harris HI400 2415-33 
Mostek MK3861 1096-116 3891 Mostek MK3891 1101·83 Lr.1393A *3317 I.lotcrola HOS-400 *1732 

3864 Fairchild F3864 1091·151 38980 Hitachi HD38980 2898-136 2893-11 1627·2 
387 Harris 111387 *2635 38991 Hitachi HD38991C 2898-137 NEC-Electron uPC393 2893-61 I.IVI.1E400 *1941 

*3288 38C70 Fairchild F38C70 *1257 Signetics LM393A 2893·58 Motorola XC400 4141·52 
2418-6 1090-59 TeledyneS 393 472·120 National LF400 2933·5 

Ibllenal W387 *3325 *1257 393A/C 2481-113 Sprague UHC/D-400 484·68 
*3327 1061·8 TI LM393 2893-60 2483·88 

2897-193 38E70 Fairchild F38E70 *1258 3930 OEI 3930 *3347 Sprag~a UHP-400 *2843 
PanasoniC AN387 2904·132 1090-43 2968-69 484-72 
Sianetics LM387 2898-9 1QGO-EO 3G301 TI Sf~3!)Z01 ~33-22 * Lii .. a 
SlIImlx OG387A *2779 *1258 39308 TI SN39308 495·104 2483·92 

2418·19 1061-9 39309 TI SN39309 497-114 Unitrode PF400 2964·98 
DG387AA *2779 38L72 Fairchild F38L72 1090-49 39310 TI SN39310 480·142 PR400 2964·104 

2418·20 1061-10 39311 TI SN39311 484·37 4000 111.11 GA4000D *4307 
DG387AB *2779 38L76 Fairchild F38L76 1090·50 39312 TI SN39312 499·134 4140·7 

2418·21 1061-11 39316 TI SN39316 .478·119 Cherry CS4000M 4140·52 
DG387AC *2779 38P70 Mostek MK38P70 1090-46 39318 TI SN39318 508·138 CS4000MX 4140-53 

2418·22 MK38P70/02 1090·44 394 National LM394 2889-79 Holt HI4000 4140·94 
DG3878 *2779 38P73 Mostek MK38P73/02 1090·45 TeledyneS 394 472-123 HyComp DA4000 2457-16 

2418-23 38T56 Fairchild 38T56 1096-124 394A/C 2481·112 I.lotorola 1.IC4000 * 729 
DG387C *2779 38T57 Fairchild 38T57 1096·125 395 National LM395 2962·111 498-17 

2418·24 39 Lambda LAS39U 2959-5 TeledyneS 395 472·73 * 729 
3870 Fairchild F3870 *1253 390 AD AD390J *3166 395A/C 2482-142 2485-1 

1090-57 2456·13 396 lIallml W3S6 *3299 SYSTEr.14000 * 1945 
\I 238-6 AD390K *3166 2959-7 National CD4000C 458·73 
*1253 2455-23 TeledyneS 396AC 473-30 CD4000M 458·74 

1061·4 lIarrls 111390 *2635 397 HybridSys DAC397B-12 2451·18 Plessey SCD·4000 4141·79 
\I 238·6 *3288 DAC397C-12 2451-19 SCD-4000H 4141·80 

F3870-PEP *1253 2419-15 398 AMD LF398 2967-52 SCD·4000L 4141·81 
1765-29 lIallonal L1.1390 *3326 Fairchild uA398 2967-82 SCD-4000M 4141·82 

\I 238-6 *3328 National COP398 1087-106 Plamy SCD400011 *4510 
Mostek MK3870 1067-16 2896-92 LF398 2967-113 SCD4000L *4510 

MK3870/10 1090-61 SlIIcenlx D!l39011 *2780 LF398A 2967-114 SCD4000:.1 *4510 
MK3870/12 1090-51 2419-28 Signetics LF398 2967-137 Plessey SPD-4000 4141-85 
MK3870/20 1090-62 DG390AA *2780 399 National COP399 1087-110 RCA CD4000A * 407 
MK3870/22 1090-52 2419-29 Ibllml W399 *3304 * 748 
MK3870/30 1090-63 DG390'\!1 *2780 2966-111 458-75 
MK3870/32 1090-53 2419-30 \I 282-13 \I 230-15 
MK3870/40 1090-64 DG390,\C *2780 nI3!l9'\ *3304 CD4000.\E * 407 
MK3870/42 1090-54 2419-31 2966-113 * 748 

Motorola MC3870 1090-55 DG3909 *2780 \I 282-13 458-76 
1067-24 2419-32 \I 282-13 CD400011 * 407 

\I Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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4000 RCA C04000B * 748 4003 AUI 84003 * 618 4008 RCA CD4008B 449-42 40103 RCA CD40103BE * 749 
458-77 2898-40 11 228-4 451-113 

C04000BE * 407 2899-25 CD4008BE * 748 SGS HCC40103B 451-114 
* 748 Motorola MPQ4003 2889-143 449-43 HCF40103B 451-115 

458-78 4004 Motorola MC4004 496-161 11 228-4 40104 RCA C040104B * 749 
C04000UB * 407 3470-82 SGS HCC4008B 449-44 463-29 

* 748 MPQ4004 2889-144 HCF4008B 449-45 SGS HCC40104B 463-35 
458-79 4005 Motorola MC4005 496-162 SSS 883/4008B 449-46 HCF40104B 463-37 

C04000UBE * 407 3470-83 SCL4008B 449-47 40105 RCA CD40105B * 749 
* 748 4006 Fairchild F4006BC 463-136 Solitron CM4008A 449-48 460-73 

458-80 3489-119 CM4008AE 449-49 * 749 
SGS HCC4000B 458-81 F4006BM 463-137 Toshiba TC4008B 449-50 3456-1 

HCF4000B 458-82 F4006M 3489-123 40085 Fairchild F40085BC 449-83 CD40105BE * 749 
81gnsllcs HE4000B * 804 Motorola MC4006 482-110 F40085BM 449-84 460-74 
Siliconix VN4000 2483-66 11 285-10 4009 National CD4009AC 450-2 * 749 
SSS 883/4000B 458-83 National CD4006A 463-141 CD4009AM 450-3 3456-2 

SCL4000B 458-84 3489-124 RCA C04009A * 74B SGS HCC40105B 460-75 
Solitron CM4000A 458-85 CD4006BC 463-142 450-4 HCF40105B 460-76 

~ 
CM4000AE 458-86 CD4006BM 463-143 11 229-7 40106 National CD40106BC 465-26 

t'!, Telmos TM4000 4141-185 RCA CD4006A * 748 CD4009AE * 74B CD40106BM 465-27 
",";.",i' 4001 Fairchild F4001BC 458-151 463-144 450-5 RCA CD40106D * 749 'Ii F4001BM 458-152 C04006AE * 748 11 229-7 465-34 

Motorola MC4001 482-124 463-145 C04009UB * 748 C040106BE * 749 
, , , MHQ4001A 2889-136 CD4006D * 748 450-6 465-35 -. National CD4001A 458-160 463-146 11 229-7 SGS HCC40106B 465-39 
, , . CD4001BC 458-161 C04006BE * 748 CD4009UBE * 748 HCF40106B 465-40 

I' 
CD4001BM 458-162 463-147 450-7 40107 RCA C040107B * 749 

RCA CD4001A * 748 * 74B 11 229-7 457-5 
:';: .. I,~ 458-168 3489-120 SSS 883/4009UB 450-8 CD40107BE * 749 

~"':( ',~~ 
11 228-4 SGS HCC4006B 463-148 SCL4009UB 450-9 457-6 
11 230-15 HCF4006B 463-149 Solitron CM4009A 450-10 11 229-4 

• '~'I C04001AE * 748 SSS 883/4006B 463-150 CM4009AE 450-11 SGS HCC40107B 457-7 , :1 458-169 3489-125 Toshiba TC4009UB 450-12 HCF40107B 457-8 

~' 
. \ . . 11 228-4 SCL4006B 463-151 40097 Fairchild F40097BC 450-92 40108 RCA CD40108B * 749 .. CD4001B * 748 3489-126 F40097BM 450-93 460-80 

458-170 Solitron CM4006A 463-152 40098 Fairchild F40098BC 450-169 C040108BE * 749 I' • , .. ~: 

11 228-4 3489-121 F40098BM 450-170 460-81 
CD4001BE * 748 CM4006AD 463-153 401 Cherry CS401 2964-70 40109 RCA CD40109B * 749 

458-171 3489-118 Harris HI401 2416-64 463-185 
, 11 228-4 CM4006AE 463-154 Motorola MHW401 2888-44 C040109BE * 749 CD4001UB * 748 3489-122 Telefunken U401 2902-114 463-186 '-- 458-172 

11 228-4 
Toshiba TC4006B 463-155 4010 Hughes HCTR4010 453-42 SGS HCC40109B 463-187 

C04001UBE * 748 
40061 RCA CD40061 *3874 Motorola MC4010 507-66 HCF40109B 463-188 

458-173 
460-121 National CD4010A 450-38 4011 Fairchild F4011BC 457-88 

C040061A *3874 RCA C04010A * 740 F4011BM 457-89 
11 228-4 460-122 * 748 National CD4011AC 457-97 Sanyo LC4001B 458-176 

*3874 450-39 CD4011AM 457-98 
SGS HCC4001B 458-178 

3473-30 11 229-7 CD4011BC 457-99 HCF4001B 458-179 
SSS 883/4001B 458-180 RCA C040061 3473-33 CD4010AE * 740 CD4011BM 457-100 

883/4001UB 458-181 4007 Fairchild F4007UBC 450-145 * 748 RCA CD4011A * 748 

SCL4001B 458-182 F4007UBM 450-146 450-40 457-106 

SCL4001UB 458-183 Mostek MK4007 3473-34 11 229-7 11 228-4 

Solitron CM4001A 458-184 MK4007-4 3473-35 CD4010B * 740 CD4011AE * 748 

CM4001AE 458-185 Motorola MC4007 483-46 * 748 457-107 

CM4001B 458-186 11 285-10 450-41 11 228-4 

CM4001BE 458-187 National CD4007C 450-150 11 229-7 CD4011B' * 748 

TC4001B CD4007M 450-151 CD4010BE * 740 I 457-108 Toshiba 458-188 
TC4001UB 458-189 RCA C04007A * 748 * 748 11 228-4 

40014 Fairchild F40014AM 465-19 450-152 450-42 CD4011BE *748 
F40014BC 465-20 11 254-11 11 229-7 457-109 

4002 Fairchild F4002BC 458-87 CD4007AE * 748 SSS 883/4010B 450-43 11 228-4 

F4002BM 458-88 450-153 SCL4010B . 450-44 * 748 
Motorola MHQ4002A 2889-137 CD4007UB * 748 Solitron CM4010A 450-45 3471-111 
National CD4002A 458-96 450-154 CM4010AE 450-46 11 228-4 

CD4002BC 458-97 C04007UDE * 748 Toshiba TC4010B 450-47 C04011UB * 748 
CD4002BM 458-98 450-155 40100 RCII C040100D * 749 457-110 

RCA C04002A * 748 SGS HCC4007UB 450-156 463-158 11 228-4 

458-101 HCF4007UB 450-157 C040100BE * 749 C04011UBE * 748 
C04002AE * 748 SSS 883/4007UB 450-158 463-159 457~111 

458-102 SCL4007UB 450-159 SGS HCC40100B 463-160 11 228-4 
C04002B * 748 Solitron CM4007A 450-160 HCF40100B 463-161 Sanyo LC4011B 457-114 

458-103 CM4007AE 450-161 40101 RCA C040101B * 749 SGS HCC4011B 457-116 
C04002BE * 748 Toshiba TC4007UB 450-162 464-43 HCF4011B 457-117 

458-104 4008 Fairchild F4008BC 449-31 CD40101BE * 749 SSS 883/4011B 457-118 
CD4002UB * 748 F4008BM 449-32 464-44 883/4011UB 457-119 

458-105 Motorola MC4008 508-99 . SGS HCC40101B 464-45 SCL4011B 457-120 
C04002UBE * 748 National CD4008BC 449-36 HCF40101B 464-46 SCL4011UB 457-121 

458-106 CD4008BM 449-37 40102 RCA C040102B * 749 Solitron CM4011A 457-122 
SGS HCC4002B 458-109 RCA CD4008A * 748 453-1 CM4011AE 457-123 

HCF4002B 458-110 449-40 CD40102BE * 749 CM4011B 457-124 
SSS 883/4002B 458-111 11 228-4 453-2 CM4011BE 457-125 

SCL4002B 458-112 CD400BAE * 748 SGS HCC40102B 453-3 Toshiba TC4011B 457-126 
Solitron CM4002A 458-113 449-41 HCF40102B 453-4 TC4011UB 457-127 

CM4002AE 458-114 11 228-4 40103 RCA CD40103B * 749 40~10 RCA CD40110a * 749 
Toshiba TC4002B 458-115 CD4008B * 74B 451-112 453-14 

Arranged alphanumerically from left to right. 
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40110 RCA C040110BE * 749 4014 RCA C040148E * 748 40160 RCA C0401608 * 749 4018 National CD4018BC 453-118 
453-15 3490-79 452-145 CD4018BM 453-119 

40114 RCA C0401148 *3874 SGS HCC4014B 463-125 C0401608E * 749 RCA C04018A * 748 
460-104 HCF4014B 463-126 452-146 453-120 

*3874 SSS 883/4014B 463-127 SGS HCC40160B 452-150 11 232-3 
3471-110 3490-91 HCF40160B 452-151 C04018AE * 748 

C040114BE *3874 SCL4014B 463-128 Toshiba TC40160B 452-154 453-121 
460-105 3490-81 40161 Fairchild F40161BC 451-48 11 232-3 

40116 RCA C040116 * 71\9 Solitron CM4014A 463-129 F40161BM 451-49 C040188 * 748 
464-6 3490-93 National CD401618C 451-55 453-122 

40117 RCA C0401178 * 749 CM4014AE 463-130 CD401618M 451-56 11 232-3 
* ;52 Toshiba TC4014B 463-131 RCA C0401618 * 749 C040188E * 748 

464-116 40147 RCA C0401478 * 749 451-61 453-123 
4012 Fairchild F4012BC 457-13 466-21 C040161BE * 749 11 232-3 

F4012BM 457-14 C0401478E * 749 451-62 SGS HCC4018B 453-124 
Motorola MC4012 501-81 466-22 SGS HCC40161B 451-66 HCF4018B 453-125 

3489-31 4015 Fairchild F4015BC 462-114 HCF40161B 451-67 SSS 883/4018B 453-126 
National CD4012A 457-22 3489-91 Toshiba TC40161B 451-70 SCL4018B 453-127 -----: 

CD4012BC 457-23 F4015BM 462-115 40162 Fairchild F40162BC 452-104 Solitron CM4018A 453-128 
CD40128M 457-24 3489-96 F401628M 452-105 CM4018AE 453-129 

RCA C04012A * 748 Motorola MC4015 485-110 National CD40162BC 452-111 3490-83 
457-27 National CD4015A 3489-94 CD401628M .452-112 Toshiba TC4018B 453-130 

C04012AE * 748 CD4015AC 462-119 RCA C0401628 * 749 40181 RCA C0401810 * 749 

~ 457-28 CD4015BC' 462-120 452-117 449-63 
C040120 * 748 CD4015BM 462-121 C0401620E * 749 C0401818E * 749 

457-29 RCA C04015A * 748 452-118 449-64 
C040128E * 748 462-122 SGS HCC40162B 452-122 SGS HCC401818 449-66 

457-30 C04015AE * 748 HCF40162B 452-123 HCF40181B 449-67 

I C04012UO * 748 462-123 Toshiba TC40162B 452-126 40182 RCA C0401828 * 749 
457-31 C040150 * 748 40163 Fairchild F40163BC 451-24 449-75 

II 

C04012UDE * 748 462-124 F40163BM 451-25 C0401820E * 749 
:::l 

457-32 * 748 National CD40163BC 451-31 449-76 
SGS HCC4012B 457-36 3489-97 CD401638M 451-32 SGS HCC40182 449-77 L 

HCF4012B 457-37 C040158E * 748 RCA C0401630 * 749 HCF40182 449-78 

~ SSS 883/4012B 457-38 462-125 451-37 4019 Fairchild F4019BC 457-165 
SCL4012B 457-39 * 748 C0401638E * 749 F4019BM 457-166 -~ 

Solitron CM4012A 457-40 3489-95 451-38 Motorola MC4019 482-53 
.. 

CM4012AE 457-41 SGS HCC4015B 462-126 SGS HCC40163 451-42 National CD4019BC 457-168 
Toshiba TC4012B 457-42 HCF4015B 462-127 HCF40163 451-43 CD4019BM 457-169 

4013 Fairchild F4013BC 455-88 SSS 883/4015B 462-128 Toshiba TC40163B 451-46 RCA CD4019A * 748 
F4013BM 455-89 3489-98 4017 Fairchild F4017BC 452-78 457-170 '---

Motorola MHQ4013 2889-138 SCL40158 462-129 F40178M 452-79 11 228-4 
National CD4013BC 455-95 3489-99 Motorola MC4017 482-57 C04019AE * 748 

CD4013BM 455-96 Solitron CM4015A 462-130 National CD40178C 452-85 457-171 
RCA CD4013A * 748 

3489-90 CD4017BM 452-86 11 228-4 
455-102 

CM4015AE 462-131 RCA C04017A * 748 C040198 * 748 
11 228-4 

3489-89 
452-87 457-172 

CD4013AE * 748 
Toshiba TC4015B 462-132 

11 231-15 11 228-4 
4016 Fairchild F4Q16C 2417-62 

455-103 F4016M 2417-63 C04017AE * 748 C040198E * 748 
11 228-4 GI AY6-4016 2424-95 452-88 457-173 

C040138 * 748 Motorola MC4016 482-56 11 231-15 11 228-4 
455-104 If 237-1 C040170 * 748 Sanyo STK4019 2897-51 

\I 228-4 If 278-12 452-89 SGS HCC4019B 457-174 
C04013BE * 748 lIational C040168C *3318 If 231-15 HCF4019B 457-175 

455-105 2417-66 C040170E * 748 SSS 883/4019B 457-176 
If 228-4 C040160!.1 *3318 452-90 SCL4019B 457-177 

Sanyo LC4013B 455-108 2417-67 If 231-15 SOlitron CM4019A 457-178 
SGS HCC4013B 455-110 RCA C04016A * 748 Sanyo STK4017 2897-50 CM4019AE 457-179 

HCF4013B 455-111 2417-68 SGS HCC4017B 452-93 Toshiba TC4019B 457-180 
SSS 883/4013B 455-112 If 259-6 HCF4017B 452-94 40192 FairChild F40192BC 452-158 

SCL4013B 455-113 C04016AE * 748 SSS 883/4017B 452-95 F40192BM 452-159 
Solitron CM4013A 455-114 2417-69 SCL4017B 452-96 National CD40192BC 452-168 

CM4013AE 455-115 C040160 * 748 Solitron CM4017A 452-97 CD40192BM 452-169 
CM40138 455-116 2417-70 CM4017AE 452-98 RCA C0401928 * 749 
CM4013BE 455-117 C040160E * 748 Toshiba TC4017B 452-99 452-176 

Toshiba TC4013B 455-118 2417-71 40174 Fairchild F40174BC 455-163 C0401920E * 749 
4014 Fairchild F4014BC 463-113 SGS HCC4016B 2417-72 F40174BM 455-164 452-177 

3490-73 HCF4016B 2417-73 National CD40174BC 455-170 SGS HCC401928 452-183 
F4014BM 463-114 SSS 883/4016B 2417-57 CD40174BM 455-171 HCF40192B 452-185 

3490-85 SCL4016B 2417-58 RCA C0401748 * 749 40193 Fairchild F40193BC 451-78 
Motorola MHQ4014 2889-139 Solitron CM4016A 2417-59 455-174 F40193BM 451-79 
National CD4014A 463-118 2417-74 C0401748E * 749 National CD40193BC 451-87 

3490-77 CM4016AE 2417-60 455-175 CD40193BM 451-88 
CD4014BC 463-119 2417-75 SGS HCC40174B 455-179 RCA C0401938 * 749 
CD4014BM 463-120 TI Tr.1S4016-12 *3968 HCF40174B 455-180 451-95 

RCA C04014A * 748 3480-25 Toshiba TC40174B 456-2 C040193BE * 749 
463-121 mS4016-20 *3968 40175 Fairchild F40175BC 455-146 451-96 

C04014AE * 748 3480-103 F40175BM 455-147 40194 Fairchild F40194BC 462-147 
463-122 Tr.1S4016-25 *3968 National CD40175B 455-153 3489-66 

C040148 * 748 3481-9 RCA C040175 * 749 F401948M 462-148 
463-123 Toshiba TC4016B 2417-61 Toshiba TC40175B 455-161 3489-54 

* 748 40160 Fairchild F40160BC 452-132 4018 Fairchild F4018BC 453-113 RCA C0401940 * 749 
3490-89 F40160BM 452-133 F4018BM 453-114 463-30 

C04014BE * 748 National CD40160BC 452-139 Motorola MC4018 482-52 SGS HCC40194B 463-6 
463-124 . CD40160BM 452-140 If 237-1 HCF40194B 463-7 

If Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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40195 Fairchild F40195BC 463·10 4022 RCA C040228 * 748 4025 SGS HCC4025B 458·141 4028 RCA C04028AE * 748 
3489·67 453·96 HCF4025B 458·142 454·5 

F40195BM 463·11 C040228E * 748 SSS 883/4025B 458·143 C040288 * 748 
3489·55 453·97 SCL4025B 458·144 454·6 

National CD40195BC 463·14 SGS HCC4022B 453·98 Solitron CM4025A 458·145 CO·'0288E * 748 
CD40195BM 463·15 HCF4022B 453·99 CM4025AE 458·146 454·7 

402 AnalogSys MD402 2480·28 SSS 883/4022B 453·100 Toshiba TC4025B 458·147 SGS HCC4028B 454·11 
Cherry CS402 2964·71 SCL4022B 453·101 40257 RCA C0402578 * 749 HCF4028B 454·12 
National COP402 1087·57 SOlitron CM4022A 453·102 461·118 SSS 883/4028B 454-13 

1051·29 CM4022AE 453·103 C0402578E * 749 SCL4028B 454·14 
COP402L 1087·58 Toshiba TC4022B 453·104 461·119 Solitron CM4028A 454·15 
COP402M 1087·50 4023 Burr·Brown 4023 2965·42 SGS HCC40257B 461·123 CM4028AE 454-16 

1051·30 Fairchild F4023BC 457·47 HCF40257B 461·124 Toshiba TC4028B 454·17 
Sprague UHCID·402 484·115 F4023BM 457·48 4026 AMD MM4026 3488·31 4029 Fairchild F4029BC 453-131 

2483·120 Motorola MC4023 482·77 RCA C04026A * 748 F4029BM 453·132 
Spragu3 UHp·402 *2843 National CD4023BC 457·56 452·54 National CD4029BC 453·135 

484·119 CD4023BM 457·57 If 229·7 CD4029BM 453·136 
*2843 RCA C04023A * 748 C04026AE * 748 RCA C04029A * 748 

ITT 2483·124 457·64 452·55 453·137 
4020 Fairchild F4020BC 452·14 C04023AE * 748 If 229·7 C040298 * 748 

I F4020BM 452·15 457·65 C040268 * 748 453·138 

I~ 
National CD4020BC 452·21 C040238 * 748 452.56 C04029BE * 748 

CD4020BM 452·22 457·66 If 229·7 453·139 
RCA C04020A * 748 C04023BE * 748 C04026BE * 748 SGS HCC4029B 453·140 

452·23 457·67 452·57 HCF4029B 453·141 
C04020AE * 748 C04023UB * 748 If 229·7 SSS 883/4029B 453·142 

II 
452·24 457·68 SGS HCC4026B 452·58 SCL4029B 453·143 

C04020B * 748 C04023UBE * 748 HCF4026B 452·59 Solitron CM4029A 453·144 
452·25 457·69 SSS 883/4026AB 452·60 CM4029AE 453·145 

C040208E * 748 Sanyo STK4023 2896·171 SCL4026AB 452·62 Toshiba TC4029B 453·146 
452-26 SGS HCC4023B 457·73 Solitron CM4026A 452·64 403 AnalogSys MA403 2922·42 

SGS HCC4020B 452·29 HCF4023B 457·74 CM4026AE 452·65 Sprague UHC/D·403 484·116 

I~ 
HCF4020B 452-30 SSS 883/4023B 457·75 4027 AMD MM402- 3488·36 2483·121 

SSS 883/4020B 452-31 SCL4023B 457·76 Fairchild F4027BC 456·99 Sprague Ullp·403 *2843 
SCL4020B 452·32 Solitron CM4023A 457·77 F4027BM 456·100 484·120 

I . Solitron CM4020A 452-33 CM4023AE 457·78 Intersil MK4027·2 3468·18 *2843 I . CM4020AE 452·34 Toshiba TC4023B 457·79 MK4027·3 3468·25 2483·125 
~ Toshiba TC4020B 452·35 4024 Fairchild F4024BC 451·151 MK4027·4 3468·37 4030 Fairchild F4030BC 459·6 I . 40208 RCA C0402088 * 749 F4024BM 451·152 ITT ITT4027·2 3468·19 F4030BM 459·7 

L 460·82 Motorola MC4024 501·13 ITT4027·3 3468·26 National CD4030A 459·15 
C040208BE * 749 If 237·1 ITT4027·4 3468·38 RCA C04030.\ * 748 

460·83 If 278·12 1TT4027·6 3468·53 459·24 
SGS HCC40208B 460·84 2946·32 Mostek MK4027·1 3468·15 C04030.\E * 748 

HCF40208B 460·85 If 237·1 If 248·14 459·25 
4021 .Fairchild F4021BC 463·44 If 278·12 MK4027-2 3468·20 C0403011 *748 

3490·74 National CD4024BC 451·158 If 248·14 459·26 
F4021BM 463·45 CD4024BM 451·159 MK4027·3 3468·27 C04030BE * 748 

3490·86 RCA C04024A * 748 If 248·14 459·27 
Motorola MC4021 474·28 451·160 MK4027·4 3468·39 SGS HCC4030B 459·33 
National CD4021A 463·49 If 231·15 If 248·14 HCF4030B 459·35 

3490·78 C04024AE * 748 MKB4027·83 3468·28 SSS 883/4030B 459·37 
CD4021BC 463·50 451·161 MKB4027·84 3468·40 SCL4030B 459·39 
CD4021BM 463·51 If 231·15 Motorola MCM4027A·1 3468·16 Solitron CM4030A 459·41 

RCA C04021A * 748 C040248 * 748 If 287·17 CM4030AE 459·42 
463·52 451·162 MCM4027A·2 3468·21 Toshiba TC4030B 459·45 

C04021AE * 748 If 231·15 If 287·17 4031 Fairchild F4031BC 463·164 
463·53 C04024BE * 748 MCM4027A·3 3468·29 3491·46 

C040218 * 748 451·163 If 287·17 F4031BM 463·165 
463·54 If 231·15 MCM4027A·4 3468·41 3491·48 

* 748 SGS HCC4024B 451·166 If 287·17 National CD4031BC 463·166 
3490·90 HCF4024B 451·167 National CD4027BC 456·108 3491·52 

C04021DE * 748 SSS 883/4024B 451·168 CD4027BM 456·109 CD4031BM 463·167 
463·55 SCL4024B 451·169 RCA C04027A * 748 3491·53 

* 748 SOlitron CM4024A 451·170 456·118 RCA C04031A * 748 
3490·80 CM4024AE 451·171 C04027AE * 748 463·168 

Sanyo STK4021 2896·170 Toshiba TC4024B., 451·172 456·119 C04031AE * 748 
SGS HCC4021B 463·56 4025 AMD MM4025 3488·30 C04027B * 748 463·169 

HCF4021B 463·57 Burr·Brown 4025 2965·43 456·120 C040318 * 748 
SSS 883/4021B 463·58 Fairchild F4025BC 458·118 C04027DE * 748 463·170 

3490·92 F4025BM 458·119 456·121 * 748 
SCL4021B 463·59 National CD4025A 458·127 SGS HCC4027B 456·130 3491·49 

3490·82 CD4025BC 458·128 HCF4027B 456·131 C040318E * 748 
Solitron CM4021A 463·60 CD4025BM 458·129 M4027·2 3468·22 463·171 

3490·94 RCA C04025A * 748 M4027·3 3468·30 * 748 
CM4021AE 463·61 458·132 M4027·4 3468·42 3491·47 

3490·84 C04025AE * 748 SSS 883/4027B 456·132 SGS HCC4031B 463·173 
Toshiba TC4021B 463·62 458·133 SCL4027B 456·133 HCF4031B 463·174 

4022 Fairchild F4022BC 453·88 C04025B * 748 Solitron CM4027A 456·134 4032 OKI MSM4032 449·19 
F4022BM 453·89 458·134 CM4027AE 456·135 RCA C04032A * 748 

Motorola MC4022 474·29 C04025BE * 748 Toshiba TC4027B 456·136 449·20 
National CD4022BC 453·92 458·135 4028 Fairchild F4028BC 453·161 C040321.E * 748 

CD4022BM 453;93 C04025UB * 748 F4028BM 453·162 449·21 
RCA C04022A * 74B 458-136 National CD4028BC 453·168 C040328 * 748 

453·94 C04025U8E * 748 CD4028BM 453·169 449·22 
C04022AE * 748 458·137 RCA C04028A * 748 C040328E * 748 

453·95 Sanyo STK4025 2896·172 454·4 449·23 

Arranged alphanumerlcally from left to right. 
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4032 SGS HCC40328 449-24 4036 RCA CD4036A *3875 4041 SSS 883/4041UB 449-146 4045 RCA CD4045AE * 748 
HCF40328 449-25 3470-75 SCL4041UB 449-147 462-94 

Solitron CM4032A 449-26 CD4036AE *3875 Solitron CM4041A 449-148 CD4045B * 748 
CM4032AE 449-27 460-87 CM4041AE 449-149 462-95 

Toshiba TC40328 449-28 Solitron CM4036A 460-88 4042 Fairchild F40428C 459-105 CD4045BE * 748 
4033 RCA CD4033A * 748 3470-73 F4042BM 459-106 462-96 

452-66 CM4036AE 460-89 Motorola MC4042 484-65 SGS HCC40458 462-97 
II 229-7 Toshiba TC40368 460-90 2483-80 HCF40458 462-98 

CD4033AE * 748 4037 RCA CD4037A * 748 National CD40428C 459-112 Solitron CM4045A 462-101 
452-67 457-161 CD40428M 459-113 CM4045AE 462-102 

II 229-7 CD4037AE * 748 RCA CD4042A * 748 4046 Fairchild F40468C 464-47 
CD4033B * 748 457-162 459-116 2945-43 

452-68 Solitron CM4037A 457-163 CD4042AE * 748 F40468M 464-48 
II 229-7 CM4037AE 457-164 459-117 2945-44 

CD4033BE * 748 4038 Motorola MC4038 482-108 CD4042B *.748 National CD40468C 464-52 
452-69 II 285-10 459-118 2945-47 

II 229-7 RCA CD4038A * 748 CD4042BE * 748 CD4046BM 464-53 

SGS HCC40338 452-70 449-7 459-119 2945-48 r--
HCF40338 452-71 CD4038AE * 748 SGS HCC4042B 459-120 RCA CD4046A * 748 

SSS 883/4033AB 452-72 449-8 HCF4042B 459-121 464-54 

SCL4033AB 452-74 CD4038B * 748 SSS 883/4042B 459-122 II 279-3 

Solitron CM4033A 452-76 449-9 SCL4042B 459-123 * 748 
CM4033AE 452-77 CD4038BE * 748 Solitron CM4042A 459-124 2945-49 

G 
4034 Fairchild F4034BC 463-63 449-10 CM4042AE 459-125 II 279-3 

F4034BM 463-64 SGS HCC4038B 449-11 Toshiba TC4042B 459-126 CD4046AE * 748 

National CD4034BC 463-68 HCF4038B 449-12 4043 Fairchild F4043BC 459-146 464-55 

3490-36 Solitron CM4038A 449-13 F4043BM 459-147 * 748 

CD4034BM 463-69 CM4038AE 449-14 Motorola MC4043 2481-92 2945-50 

I 3490-37 Toshiba TC4038B 449-15 II 285-10 CD4046B * 748 

RCA CD4034A * 748 4039 Motorola MC4039 2463-141 National CD4043A 459-151 464-56 II 

463-70 RCII CD4039A *3875 CD4043BC 459-152 * 748 ::I 

CD4034AE * 748 460-91 CD4043BM 459-153 2945-51 

463-71 *3875 RCA CD4043A * 748 CD4046BE * 748 

CD4034B * 748 3470-72 459-154 464-57 

~ 463-72 CD4039AE *3875 CD4043AE * 748 * 748 "_~ 
* 748 460-92 459-155 2945-52 

3490-38 Solitron CM4039A 460-93 CD4043B * 748 
SGS HCC40468 464-58 ": 

CD4034BE * 748 3470-74 459-156 HCF4046B 464-59 

463-73 CM4039AE 460-94 CD4043BE * 748 SSS 883/4046B 464-60 

SGS HCC4034B 463-74 Toshiba TC4039B 460-95 459-157 2945-53 

HCF4034B 463-75 404 AnalogSys· MK404 2892-25 SGS HCC4043B 459-158 SCL4046B 464-62 
~ 

SSS 883/4034B 463-76 FairChild F404BC 451-180 HCF4043B 459-159 II 279-4 

3490-39 Ferranti ZN404 2966-34 SSS 883/4043B 459-160 2945-55 

SCL4034B 463-77 National COP404 1087-59 . SCL4043B 459-161 II 279-4 

3490-33 COP404L 1087-51 Solitron CM4043A 459-162 4047 Fairchild F4047BC 462-12 

Solitron CM4034A 463-78 COP404LP 1051-31 CM4043AE 459-163 
F4047BM 462-13 

3490-43 COP404LS 1051-32 Toshiba TC4043B 459-164 
National CD4047BC 462-14 

CM4034AE 463-79 4040 Fairchild F4040BM 451-179 4044 AMD 4044-30 3482-65 
CD4047BM 462-15 

RCA CD4047A * 748 
3490-35 Motorola MC4040 482-123 4044-45 3482-96 462-16 

Toshiba TC4034 3490-40 II 285-10 AM4044-15 3482-6 
II 231-5 

4035 Fairchild F4035BC 463-22 National CD4040BC 451-186 AM4044-20 3482-21 CD4047AE * 748 3489-68 CD4040BM 451-187 AM4044-25 3482-38 462-17 
F~035m,' 463-23 r.C~ c",n.n. * 7'::: Fairchild F~044BC 459-127 U'U"tul1. II 231-5 

3489-56 451-188 F4044BM 459-128 CD4047B * 748 
National CD4035BC 463-27 CD4040AE * 748 Motorola MC4044 507-3 462-18 

3489-59 451-189 II 237-1 II 231-5 
CD4035BM 463-28 CD4040B * 748 II 278-12 CD4047BE * 748 

3489-70 451-190 2945-63 462-19 
RCA CD4035A * 748 CD4040BE * 748 II 237-1 II 231-5 

463-31 451-191 II 278-12 SGS HCC4047B 462-20 
CD4035AE * 748 SGS HCC4040B 451-194 National CD4044A 459-132 HCF4047B 462-21 

463-32 HCF4040B 452-1 CD4044BC 459-133 SSS 883/4047B 462-22 
CD4035B * 748 Siemens SDA4040 2945-67 CD4044BM 459-134 SCL4047B 462-23 

463-33 SSS 883/4040B 452-2 RCA CD4044A * 748 Solitron CM4047A 462-24 
* 748 SCL4040B 452-3 459-135 CM4047AE 462-25 

3489-72 Solitron CM4040A 452-4 CD4044A/8 * 748 Toshiba TC4047B 462-26 
CD4D35BE * 748 CM4040AE 452-5 459-136 4048 Motorola MC4048 482-109 

463-34 Toshiba TC4040B 452-6 CD4044A1BE * 748 National CD4048BC 459-72 
* 748 4041 Fairchild F4041BC 449-136 459-137 CD4048BM 459-73 

3489-61 F4041BM 449-137 CD4044AE * 748 RCA CD4048A * 748 
SGS HCC4035B 463-36 Motorola MC4041 507-45 459-138 459-74 

HCF4035B 463-38 2467-34 CD4044B * 748 CD4048AE * 748 
SSS 883/4035B 463-39 National CD4041C 449-138 459-139 459-75 

3489-62 CD4041M 449-139 SGS HCC4044B 459-140 CD4048B * 748 
884/4035B 3489-63 RCA CD4041A * 748 HCF4044B 459-141 459-76 
SCL4035B 463-40 449-140 SSS 883/4044B 459-142 CD4048BE * 748 

3489-64 CD4041AE * 748 SCL4044B 459-143 459-77 
A Solitron CM4035A 463-41 449-141 Solitron CM4044A 459-144 SGS HCC4048B 459-78 

3489-73 CD4041UB * 748 TI TMS4044-12 3483-110 HCF4048B 459-79 
CM4035AE 463-42 449-142 TMS4044-20 3482-34 Solitron CM4048A 459-82 

3489-65 CD4041UBE * 748 TMS4044-25 3482-50 CM4048AE 459-83 
Toshiba TC4035B 463-43 449-143 TMS4044-45 3482-105 4049 Fairchild 40490 * 668 

4036 AMI S4036 2906-54 SGS HCC4041UB 449-144 Toshiba TC4044B 459-145 FairChild F4049BC 450-15 
RCA CD4036A *3875 HCF4041UB 449-145 4045 RCA CD4045A * 748 F4049BM 450-16 

460-86 Siemens SDA4041 2945-68 462-93 National CD4049UB 450-20 

II Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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4049 RCA CD4049A * 748 4053 Solitron CM4053A 2419-110 4063 SGS HCC4063B 449-98 4070 Solitron CM4070A 459-43 
450-23 CM4053AE 2419-111 HCF4063B 449-99 CM4070AE 459-44 

CD4049.\E * 748 Toshiba TC4053B 2419-112 Toshiba TC4063B 449-102 4071 Fairchild F4071BC 458-44 
450-24 4054 Motorola MC4054 482-18 4064 IPI IPI4064 2964-10 F4071BM 458-45 

CD4049UB * 748 RCA CD4054D * 74B Motorola MC4064 3471-92 National CD4071BC 458-51 
450-25 455-32 4065 TeledyneP 4065 2451-21 CD4071BM 458-52 

CD4049UDE * 748 * 748 40650 RCA PM0650 *4518 RCA CD40710 * 748 
450-26 2464-136 4141-104 458-57 

SGS HCC4049UB 450-30 CD4054BE * 748 4066 Fairchild F4066BC 2417-37 CD4071BE * 748 
HCF4049UB 450-31 455-33 F4066BM 2417-38 458-58 

SSS 883/4049UB 450-32 SGS HCC4054B 455-34 lIaUanal C04066DC *3318 Sanyo LC4071B 458-61 
SCL4049UB 450-33 HCF4054B 455-35 2417-42 SGS HCC4071B 458-63 

Solitron CM4049A 450-34 Toshiba TC4054B 455-36 CD4066Dr.l *3318 HCF4071B 458-64 
CM4049AE 450-35 2464-137 2417-43 SSS 883/4071B . 458-65 

Toshiba TC4049B 450-36 4055 AMD AM4055 3491-96 RCA CD4066A * 748 SCL4071B 458-66 
4050 Fairchild 4050D * 668 Motorola MC4055 480-33 2417-44 Solitron CM4071A 458-67 

Fairchild F4050BC 450-50 nCA C04055D * 748 CD4066AE * 748 CM4071AE 458-68 

r--
F4050BM 450-51 455-1 2417-45 Toshiba TC4071B 458-69 

IPI IPI4050 2964-9 * 748 C04066B * 748 4072 Fairchild F4072BC 458-10 
Motorola MC4050 482-73 2464-20 2417-46 F4072BM 458-11 , 
National CD4050BC 450-55 CD4055BE * 748 CD4066BE * 748 National CD4072BC 458-15 

i CD4050BM 450-56 455-2 2417-47 CD4072BM 458-16 

! ~ 
RCA CD4050.\ * 748 * 748 SGS HCC4066B 2417-48 RCA C04072B * 748 

450-57 2464-21 HCF4066B 2417-49 458-17 
I CD4050.\E * 748 SGS HCC4055B 455-3 Signetics N4066A 2417-50 CD4072BE * 748 
i t:::l 450-58 HCF4055B 455-4 SSS 883/4066B 2417-51 458-18 
i 

l I 
C04050a * 740 Toshiba TC4055B 455-5 SCL4066B 2417-52 SGS HCC4072B 458-19 

450-59 2464-22 Toshiba TC4066B 2417-53 HCF4072B 458-20 
f. 

" 
CD4050DE * 748 4056 AMD AM4056 3491-103 4067 Fairchild F4067BC 2424-103 SSS 883/4072B 458-21 

~ 450-60 Motorola MC4056 474-3 F4067BM 2424-104 SCL4072B 458-22 

I SGS HCC4050B 450-63 RCA CD4056D * 748 RCA CD4067D * 748 Toshiba TC4072B 458-23 

i t3 HCF4050B 450-64 455-6 2424-105 4073 Fairchild F4073BC 456-153 
Siemens TDA4050B 2888-18 CD4067DE * 748 F4073BM 456-154 

t ~ SSS 883/4050B 450-65 
* 748 

2424-106 National CD4073BC 456-160 
SCL4050B 450-66 

2464-49 
SGS HCC4067B 2425-1 CD4073BM 456-161 

! ~ Solitron CM4050A 450-67 
CD4056DE * 748 HCF4067B 2425-2 RCA CD40730 * 748 

.!.;;J CM4050AE 450-68 
455-7 

4068 Fairchild F4068BC 457-132 456-162 i * 748 

r 

Toshiba TC4050B 450-69 2464-50 F4068BM 457-133 C040730E * 748 
4051 Fairchild F4051BC 2423-90 Motorola MC4068 505-128 456-163 

l F4051BM 2423-91 
SGS HCC4056B 455-8 

2485-48 SGS HCC4073B 456-167 L __ ........ Motorola MC4051 482-74 
HCF4056B 455-9 

nCA C04068B * 748 HCF4073B 456-168 
Toshiba TC4056B 455-10 RCA CD4D51D * 748 2464-53 

457-143 SSS 883/4073B 456-169 
2423-97 CD4068DE * 748 SCL4073B 456-170 

CD4D51BE * 748 
4057 AMD AM4057 3491-106 457-144 Solitron CM4073A 456-171 

2423-98 RCA CD4057A 449-65 SGS HCC4068B 457-148 CM4073AE 456-172 
SGS HCC4051B 2423-99 4058 SGS HCF4058B 459-97 HCF4068B 457-149 4075 Fairchild F4075BC 458-24 

HCF4051B 2423-100 TeledyneP 4058 2454-23 SSS 883/4068B 457-150 F4075BM 458-25 
SSS 883/4051B 2423-101 4059 RCA CD4D59O\ * 748 SCL4068B 457-151 National CD4075BC 458-31 

SCL4051B 2423-102 453-73 Solitron CM4068A 457-152 CD4075BM 458-32 
Solitron CM4051A 2423-103 II 278-9 CM4068AE 457-153 RCA CD40758 * 740 

CM4051AE 2423-104 CD4D59AE * 748 Toshiba TC4068B 457-154 - 458-35 
Toshiba TC4051B 2423-105 453-74 4069 Fairchild F4069UBC 450-175 CD4075BE * 748 

4052 Fairchild F4052BC 2423-22 II 278-9 F4069UBM 450-176 458-36 
F4052BM 2423-23 406 AnalbgSys MA406 2936-45 National CD4069C 450-182 SGS HCC4075B 458-37 

Motorola MC4052 481-38 Ferranti ZN406 2966-103 CD4069M 450-183 HCF4075B 458-38 
UaUenal CD4052BC *3310 Sprague UHC/D-406 484-69 RCA CD4069U8 * 748 SSS 883/4075B 458-39 

2423-27 2483-89 451-1 SCL4075B 458-40 
CD4052B1.1 *3318 Spragu3 UlIP-406 *2843 CD4069UBE * 748 Toshiba TC4075B 458-41 

2423-28 484-73 451-2 4076 Fairchild F4076BC 455-122 
IiCA CD4052B * 748 *2843 Sanyo LC4069UB 451-5 F4076BM 455-123 

2423-29 2483-93 SGS HCC4069UB 451-7 National CD4076BC . 455-129 
CD4052DE * 748 4060 IMI G4060 4141-146 HCF4069UB 451-8 CD4076BM 455-130 

2423-30 Motorola MC4060 506-1 SSS 883/4069UB 451-9 nCA CD4076D * 748 
SGS HCC4052B 2423-31 National CD4060BC 452-39 SCL4069UB 451-11 455-133 

HCF4052B 2423-32 CD4060BM 452-40 Solitron CM4069A 451-13 CD4076BE * 748 
SSS 883/4052B 2423-33 RCA CD4060A * 748 CM4069AE 451-14 455-134 

SCL4052B 2423-34 452-41 Toshiba TC4069UB 451-15 SGS HCC4076B 455-137 
Solitron CM4052B 2423-35 CD4060AE * 748 407 Sprague UHC/D-407 484-96 HCF4076B 455-138 

CM4052BE 2423-36 452-42 2483-99 SSS 883/4076B 455-139 
Toshiba TC4052B 2423-37 CD40609 * 748 Sprzgn UIIP-407 *2843 SCL4076B 455-140 

4053 Fairchild F4053BC 2419-97 452-43 484-100 Solitron CM4076A 455-141 
F4053BM 2419-98 II 275-16 *2843 CM4076AE 455-142 

Motorola MC4053 479-4 CD4060BE * 748 2483-103 Toshiba TC4076B 455-143 
1l3t1anal CD4053GC *3318 452-44 4070 Fairchild F4070BC 459-8 4077 Fairchild F4077BC 459-46 

2419-102 SGS HCC4060B 452-47 F4070BM 459-9 F4077BM 459-47 
CD4053Bi.l *3318 HCF4060B 452-48 National CD4070BC 459-16 RCA CD4077B * 748 

2419-103 SSS SCL4060B 452-49 CD4070BM 459-17 459-53 
nCA CD40539 * 748 4061 nct. CD4061A *3874 RCA CD407Dll * 748 CD4077BE * 74D 

2419-104 460-123 459-28 459-54 
CD4053DE * 748 II 287-15 CD407011E * 748 SGS HCC4077B 459-58 

2419-105 4062 Motorola MC4062 495-66 459-29 HCF4077B 459-59 
SGS HCC4053B 2419-106 4063 RCA C04063D * 748 SGS HCC4070B 459-34 SSS 883/4077B 459-60 

HCF4053B 2419-107 449-92 HCF4070B 459-36 SCL4077B 459-61 
SSS 883/4053B 2419-108 CD4063BE * 748 SSS 883/4070B 459-38 Solitron CM4077A 459-62 

SCL4053B 2419-109 449-93 SCL4070B 459-40 CM4077AE 459-63 

Arranged alphanumerically from left to right. 
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4078 Fairchild F4078BC 458-191 4089 RCA CD40893 * 748 40H002 Toshiba TC40H002 458-190 4104 Mostek MK4104-4 3482-43 
F4078BM 458-192 464-90 40H004 Toshiba TC40H004 451-16 MK4104-5 3482-72 

RCA CD40780 * 740 II 228-5 40H008 Toshiba TC40H008 457-4 MK4104-6 3482-89 
458-200 CD408911E * 748 40H010 Toshiba TC40H010 457-80 MKB4104-84 3482-44 

CD4078RE * 748 464-91 40HOll Toshiba TC40H011 456-173 MKB4104-85 3482-73 
458-201 II 228-5 40H020 Toshiba TC40H020 457-43 MKB4104-86 3482-90 

SGS HCC4078B 458-202 SGS HCC4089B 464-92 40H021 Toshiba TC40H021 456-152 NEC-Micro uPD4104 3482-78 
HCF4078B 458-203 HCF4089B 464-93 40H027 Toshiba TC40H027 458-148 uPD4104-1 3482-49 

SSS 883/4078B 458-204 409 AnalogSys MF409 2964-110 40H032 Toshiba TC40H032 458-70 uPD4104-2 3482-33 
SCL4078B 458-205 Dalel r.1VO-409 *2622 40H042 Toshiba TC40H042 454-18 4105 Lambda LPD4105 2481-91 

Solitron CM4078A 458-207 2423-16 40H051 Toshiba TC40H051 457-195 4106 Lambda LPD4106 2481-80 
CM4078AE 459-1 r.IVO-409l.1 *2622 40H074 Toshiba TC40H074 455-119 411 Dalel AI.I-411-2C *2622 

Toshiba TC4078B 459-3 2423-17 40Hl07 Toshiba TC40Hl07 456-91 2921-33 
408 Sprague UHC/D-408 484-97 r.1XO-409 *2622 TC40Hl07A 456-92 Datel AM-411-2M 2920-39 

2483-100 2423-64 40H138 Toshiba TC40H138 454-99 Intronics C411 2962-143 
Spragua UHP-408 *2843 r.IXO-409r.l *2622 40H139 Toshiba TC40H139 454-73 rial/anal CII.1-411 *1952 

484-101 2423-65 40H147 Toshiba TC40H147 464-32 COP411C *1361 
*2843 Ferranti ZN409CE 2967-162 40H148 Toshiba TC40H148 464-33 1087-76 r-----

2483-104 NEC-Micro uPB409 3468-12 40H151 Toshiba TC40H151 461-141 *1361 
4080 TeledyneP 4080 2451-39 4093 Fairchild F4093BC 464-147 40H153 Toshiba TC40H153 461-87 1051-35 

4080-83 2451-40 F4093BM 464-148 40H157 Toshiba TC40H157 461-107 COP411L *1361 
4081 Fairchild F4081BC 456-176 National CD4093BC 465-3 40H158 Toshiba TC40H15B 461-111 1087-77 

F4081BM 456-177 CD4093BM 465-4 40H160 Toshiba TC40H160 452-155 *1361 
I 

National CD4081BC 456-183 RCA C040938 * 748 40H162 Toshiba TC40H162 452.127 1053-1 ~ 
CD4081BM 456-184 465-7 40H163 Toshiba TC40H163 451-47 LF411 *3309 r-'i 

NEC-Electron uPC40B 1 2934-26 II 229-3 40H164 Toshiba TC40H164 463-112 *3311 
r--. 

RCA CD40818 * 748 CD4093BE * 748 40H166 Toshiba TC40H166 463-101 2922-43 ~ 
456-190 465-8 40H174 Toshiba TC40H174 456-3 LF411A *3309 r:;' 

CD4D818E * 748 SGS HCC4093B 465-9 40H175 Toshiba TC40H175 455-162 *3311 tm 456-191 HCF4093B 465-10 40H192 Toshiba TC40H192 452-191 2918-29 
Sanyo LC4081B 456-194 SSS 883/4093B 465-11 40H193 Toshiba TC40H193 451-110 NEC-Micro uPD411 3468-51 ~ SGS HCC4081B 456-195 SCL4093B 465-12 40H194 Toshiba TC40H194 463-90 uPD411-1 3468-45 

HCF4081B 456-196 Toshiba TC4093B 465-13 40H241 Toshiba TC40H241 465-97 uPD411-2 3468-34 
SSS 883/4081B 456-197 4094 RCA C040948 * 748 40H244 Toshiba TC40H244 465-61 uPD411-3 3468-23 ~ SCL4081B 456-198 463-83 40H259 Toshiba TC40H259 460-69 uPD411-4 3468-17 
Solitron CM4081A 457-1 * 748 40H367 Toshiba TC40H367 450-119 uPD411A 3468-52 ~ CM4081AE 457-2 3491-19 40H373 Toshiba TC40H373 460-3 uPD411A-l 3468-46 
TeledyneP 4081 2451-41 CD40948E * 748 40H375 Toshiba TC40H375 459-102 uPD411A-2 3468-35 

4081-83 2451-42 463-84 40L44 TI TMS40L44-12 3483-111 Telefunken U411 2896-129 
Toshiba TC4081B 457-3 * 748 TMS40L44·20 3482-35 4110 Sanyo LA4110 2896-108 

4082 Burr-Brown 4082/03 2962-125 3491-20 TMS40L44-25 3482-51 TI TCM4110 2947-111 L......--
Fairchild F4082BC 456-138 SGS HCC4094B 463-85 TMS40L44-45 34B2-106 4111 Fujitsu MB4111 2481-68 

F4082BM 456-139 HCF4094B 463-86 41 Burr-Brown UAF41 2962-14 
National CD4082BC 456-143 SSS 883/4094B 463-87 lIalianal IIMI *3327 

4112 Fujitsu MB4112 2481-69 
IMI G4112 4141-147 

CD4082BM 456-144 3491-21 NEC-Electron uPC41 2896-94 
Sanyo LA4112 2896-109 

NEC-Electron uPC4082 2940-45 SCL4094B 463-88 RCA r.1SIr.141 *1959 
RCA C040828 * 748 3491-22 r.1Slr.141E *1959 

4115 Burr-Brown 4115/04 2962-127 
4116 Fairchild F4116-2 3468-91 

456-145 Toshiba TC4094B 463-89 Signelics V41 *1516 F4116-3 3469-3 
CD408Z8E * 748 3491-23 410 AnalogSys MH410 2967-65 

F4116-4 3469-22 
456-146 4095 RCA CD40958 * 748 Oalel AI.1-410-2C *2622 ITT ITT4116-2 3468-94 SGS HCC4082B 456-147 456-63 2921-32 

HCF4082B 456-148 CD4095BE * 748 Datel AM-410-2M 2920-38 ITT4116-3 3469-6 

SSS 883/4082B 456-149 45G-G4 Intronies C';lO 2962-142 ITT4116-4 3469-24 

SCL4082B 456-150 RCA HCF4095B 456-67 r.!olorola mr.1E410 *1941 
Mostek MK4116-2 3468-96 

TeledyneP 4082 2451-43 SGS HCC4095B 456-68 rlallonal COP410C *1361 II 248-14 

4082-83 2451-44 4096 RCA C040968 * 748 1087c74 MK4116-3 3469-8 

Toshiba TC4082B 456-151 456-65 *1361 II 248-14 

4084 NEC-Electron uPC40B4 2944-23 CD40968E * 748 1051-33 MK4116-4 3469-25 

4085 Burr-Brown 4085 2965-69 456-66 COP410L *1361 II 248-14 

4085M 2965-70 Reticon SAD4096 2962-54 1087-75 MKB4116-82 3468-97 

Fairchild F4085BC 457-183 SGS HCC4096B 456-69 *1361 MKB4116-83 3469-9 

F4085BM 457-184 HCF4096B 456-70 1051-34 MKB4116-84 3469-26 

RCA C04085B * 748 4097 RCA C040978 * 748 Siemens SAJ410 2900-19 r.!olorola UCU41168-15* 3839 

457-188 2424-59 Telefunken U410 2896-128 3468-98 

C040858E * 748 CD4097DE * 748 4100 CalDevices HC4100 4140-38 II 286-9 

457-189 2424-60 IPI IPI4100 2964-11 II 287-17 

SGS HCC4085B 457-190 SGS HCC4097B 2424-61 LSILogic LC-4100 4140-139 II 287-18 

HCF4085B 457-191 HCF4097B 2424-62 Sanyo LA4100 2896-105 r.lcr.l4116B-ZO * 3839 

SSS 883/4085B 457-192 4098 RCA C04098B * 749 41000 RCA PM1000 *4518 3469-10 

SCL4085B 457-193 462-36 4141-106 II 286-9 

Toshiba TC4085B 457-194 C04098BE * 749 4101 APT ST4101 1755-22 II 287-17 

40850 RCA PM0850 *4518 462-37 Lambda LPD4101 2482-137 II 287-18 

4141-105 SGS HCC4098B 462-38 Sanyo LA4101 2896-106 r,ICU4116B-Z5 * 3839 

4086 Fairchild F4086BC 458-1 HCF4098B 462-39 4102 APT ST4102 1755-33 3469-27 

F4086BM 458-2 4099 National CD4099BC 460-50 Lambda LPD4102 2482-138 II 286-9 
RCA C040868 * 748 CD4099BM 460-51 Sanyo LA4102 2896-107 II 287-17 

458-3 RCA C040990 * 749 SOlitron CM4102 453-44 II 287-18 
C04086BE * 748 460-58 4103 Lambda LPD4103 2482-139 r.lCU4116B-30 * 3839 

458-4 CD4099BE * 749 4104 Fairchild 41048 * 668 3469-36 
SGS HCC4086B 458-5 460-59 Fairchild F4104BE 464-1 II 286-9 

HCF4086B 458-6 SGS HCC4099B 460-64 F4104BM 464-2 II 287-17 
SSS 883/4086B 458-7 HCF4099B 460-65 Lambda LPD4104 2482-140 II 287-18 

SCL4086B 458-8 SSS 883/4099B 460-66 Mostek MK4104-3 3482-29 Panasonic MN4116 3469-14 
Toshiba TC4086B 458-9 SCL4099B 460-67 MK4104-33 3482-30 SGS M4116 3468-103 

4089 National CD4089BC 464-88 Toshiba TC4099B 460-68 MK4104-34 3482-42 Siemens HYB4116-3 3469-15 
CD4089BM 464-89 40HOOO Toshiba TC40HOOO 457-128 MK4104-35 3482-71 HYB4116-4 3469-30 

II Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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4116 Siemens HYB4116-P2 3468-104 4151 Raytheon RM4151 11 255-5 4192 Raytheon RC4192 2961-10 42050 Micropac 42050-244 2956-68 
HYB4116-P3 3469-16 11 256-15 RM4192 2961-13 42050-264 2956-70 

Solitron CM4116A 2417-76 RV4151 2963-102 SSS 883/4192B 452-187 42050-284 2956-73 
CM4116AE 2417-77 11 256-15 SCL4192B 452-189 42050-304 2956-75 

TI TMS4116-15 3468-105 4152 Raytheon RC4152 2963-97 4193 Raytheon RC4193 2961-11 42050-324 2956-77 
TMS4116-20 3469-17 RM4152 2963-100 RM4193 2961-14 42050~344 2956-79 
TMS4116-25 3469-31 RV4152 2963-103 SSS 883/4193B 451-106 42050-510 2952-135 

4117 Motorola MCM4117-20 3469-19 4153 Raytheon RC4153 2963-98 SCL4193B 451-108 42050-610 2953-46 
MCM4117-25 3469-33 RM4153 2963-101 4194 Exar XR4194M 2960-78 42050-710 2953-53 

4118 Mostek MK4118A-1 3479-76 4156 IImls IIA-4156-2 *3244 1,lIcroEng 1.1CE4194 *4440 42051 Micropac 42051 2958-66 
MK4118A-2 3479-85 *3287 4140-204 42051-055 2957-1 
MK4118A~3 3479-96 2942-1 *4440 42051-065 2957-29 
MK4118A-4 3479-105 1111-4156-5 *3244 2960-79 42051-075 2957-30 
MKB4118A-82 3479-86 *3287 Raytheon RC4194 2960-80 42051-085 2957-51 
MKB4118A-83 3479-97 2942-37 RM4194 2960-81 42051-095 2957-52 
MKB4118A-84 3479-106 Raytheon RC4156 2942-38 SiliconG SG4194 2960-82 42051-105 2957-56 

412 lIatienal LF412 *3309 RM4156 2942-2 SG4194C 2960-83 42051-124 2957-98 
*3312 RV4156 2942-39 4195 Exar XR4195 2958-76 42051-144 2957-99 

if 
2937-23 4157 Raytheon RC4157 2942-6 Raytheon RC4195 2958-79 42051-154 2958-10 

LF412A *3309 RM4157 2942-7 11 281-11 42051-164 2958-14 
*3312 416 NEC-Micro uPD416 3469-37 RM4195 2958-80 42051-184 2958-32 

2936-26 uPD416-1 3469-29 11 281-11 42051-204 2958-46 
,,' I ~,', Siliconix DF412 455-30 uPD416-2 3469-13 42 Burr-Brown VFC42 2963-82 42051-223 2958-47 
.,~: ' .. :~ 

2464-124 uPD416-3 3468-102 VFC42M 2963-83 42051-243 2958-56 - 4120 Sanyo LA4120 2897-102 uPD416-5 3468-85 FulltsuA FDI,142DA *3671 42051-263 2958-57 
41200 RCA PM1200 *4518 Telefunken U416 2900-140 3468-7 42051-283 2958-59 

;,'; 
4141-107 Toshiba TMM416-2 3468-106 Hitachi HMCS42 1087-119 42051-303 2958-60 

4125 Sanyo LA4125 ' 2897-103 TMM416-3 3469-18 1051-9 42051-323 2958-62 
\': I:" 

LA4125T 2897-104 TMM416-4 3469-32 HMCS42C 1051-10 42051-363 2958-65 
" 4160 IMI G4160 4141-148 HMSC42C 1087-128 42055 Micropac 42055-1020 2954-11 :' -, 4126 SanYD LA4126 2896-110 

:', ' 4127 Burr-Brown 4127 2887-132 SSS 883/4160B 452-152 113t1onal 11M2 *3327 42055-1216 2954-102 
4128 IPI IPI4128 2964-12 SCL4160B 452-153 TeledyneC CAG42 2416-28 42055-1416 2954-109 

.. ~. 4131 Burr-Brown 4131 2968-40 4161 SSS 883/4161B 451-68 420 Fulltsul\ FDl,1420 *3671 42055-1516 2955-59 
,,~,~ ... ' Raytheon RC4131 2928-39 SCL4161B 451-69 1,latorola l,lVl,lE420 *1941 42055-1612 2955-61 

RM4131 2923-32 4162 SSS 883/4162B 452-124 National COP420 1087-78 42055-1812 2955-115 
4132 Motorola MCM4132-15 3469-50 SCL4162B 452-125 1053-2 42055-2010 2956-5 

" . 
MCM4132-20 3469-55 4163 SSS 883/4163B 451-44 COP420C 1087-79 42055-2210 2956-9 
MCM4132-25 3469-61 SCL4163B 451-45 1053-3 42055-2410 2956-69 
MCM4132-30 3469-65 4164 Fairchild F4164 *3666 COP420L 1087-80 42055-2608 2956-71 

, National NMC4132-1 3469-47 3469-66 1053-4 42055-2808 2956-74 
NMC4132-2 3469-54 F4164-12 *3666 COP420R 1087-52 42055-720 2953-54 '"'""""'- 3469-73 1087-102 Raytheon RC4132 2927-52 

F4164-15 *3666 1053-5 
42055-820 2953-117 

RM4132 2925-24 42055-920 2953-130 
4136 Exar XR4136C 2943-44 3469-82 PMI OP-420B 2911-127 Toshiba 42055-1812 2955-116 

11 264-1 F4164-20 *3666, 2913-109 4206 Burr-Brown 4206 2965-29 
XR4136M 2942-47 3470-9 OP-420C 2911-128 

4209 Siemens SAB4209 2902-38 
11 264-1 

ITT ITT4164-15 3483-108 2913-110 
421 Ilatlenal CII,I-421 *1952 

Fairchild uA4136C 2943-45 
ITT4164-20 3483-109 OP-420F 2911-129 

National COP421 1087-81 
National NMC4164-12 3469-79 2913-111 

uA4136M 2942-48 11 287-6 OP-420G 2911-130 COP421C 1087-82 
l.llcroPwr 1,IP4136 *3292 NMC4164-15 3470-3 2913-112 COP421L 1087-83 

2942-49 11 287-6 Signetics TCA420A 2901-65 113t1onal Im421 '*3327 
1,IP4136C *3292 NMC4164-20 3470-21 4200 CalDevices CDI4200 4140-19 NEC-Micro uPD421 3479-110 

2943-46 11 287-6 Raytheon RC4200 2965-34 uPD421-1 3479-107 
PMI PM4136 2942-50 NEC-Micro uPD4164-0 3470-22 11 278-2 uPD421-2 3479-104 
Raytheon RC4136 2943-47 uPD4164-1 3470-30 RC4200A 2965-35 uPD421-3 3479-95 

RM4136 2942-51 uPD4164-2 3469-72 11 278-2 uPD421-5 3479-84 
RV4136 2943-48 uPD4164-3 3470-4 Sanyo LA4200 2896-115 PMI OP-421B 2941-26 

SiliconG SG4136 2943-49 TI TI.lS4164-12 * 3958 Siemens TDA4200 2901-18 OP-421C 2942-10 
SG4136C 2943-50 3469-81 4201 Sanyo LA4201 2896-116 OP-421F 2941-27 

TI RC4136 2943-51 TI.lS4164-15 *3958 4202 Exar XR4202 2912-80 OP-421G 2942-11 
4137 NEC-Electron MC4137 2947-138 3470-7 11 264-1 OP-421H 2943-39 

Sanyo LA4137 2896-111 TI,IS4164-20 * 3958 XR4202M 2912-81 4212 Exar XR4212 2898-19 
4138 NEC-Electron MC4138 2947-139 3470-25 11 264-1 XR4212C 2943-41 

Sanyo LA4138 2896-112 mS4164-25 *3958 Motorola MC4202 2942-44 XR4212M 2942-45 
414 Ferranti ZN414 2900-79 3470-31 Spragcs UCII-4202A *2843 4213 Burr-Brown 4213 2965-30 
4140 Sanyo LA4140 2897-44 Toshiba TMM4164-3 3470-8 2964-145 4213S 2965-31 

TeledyneP 4140 2428-43 TMM4164-4 3470-26 42022 Hitachi HC42022 2899-104 4214 Burr-Brown 4214 2965-32 
4143 TeledyneP 4143 2428-44 4167 Mostek MKB4167-80 3483-103 4203 Burr-Brown 4203 2965-23 4214M 2965-33 

4143-01 2428-45 MKB4167-870 3483-86 4203S 2965-24 422 National LF422A 2936-21 
4144 TeledyneP 4144 2431-10 MKB4167 -885 3483-95 42030 Hitachi HC42030 2899-105 4220 IMI G4220 4141-149 
4145 TeledyneP 4145 2435-21 417 Telefunken U417 2900-141 4204 Burr-Brown 4204 2965-25 Sanyo LA4220 2896-117 
4146 TeledyneP 4146 2436-30 4170 Sanyo LA4170 2896-2 4204S 2965-26 423 Ferranti ZN423 2966-30 
4151 Exar XR4151 *3193 4174 SSS 883/4174B 455-181 TI TCM4204 2949-40 NEC-Electron uPC423 2903-20 

2968-97 SCL4174B 456-1 4205 Burr-Brown 4205 2965-27 4230 Sanyo LA4230 2897-45 
11 278-8 4175 Sanyo LA4175 2896-3 4205S 2965-28 424 Ferranti ZN424 2931-20 

XR4151C *3193 4177 Sanyo LA4177 2896-4 TI TCM4205 2949-41 11 265-8 
2963-88 418 Telefunken U418 2900-142 42050 Micropac 42050-055 2952-131 4244 AMD 4244-30 3482-66 

11 278-8 4180 Sanyo LA4180 2896-113 42050-109 2954-10 4244-45 3482-97 
XR41511.1 *3193 Telefunken TDA4180 2887-46 42050-128 2954-101 AM4244-15 3482-7 

2963-89 11 274-5 42050-148 2954-108 AM4244-20 3482-22 
11 278-8 4182 Sanyo LA4182 2896-114 42050-158 2955-58 AM4244-25 3482-39 

Raytheon RC4151 2963-96 4189 TeledyneP 4189 2431-46 42050-168 2955-60 425 Ferranti ZN425E-6 2439-33 
11 255-5 419 Ferranti ZN419CE '2967-163 42050-188 2955-114 11 253-3 
11 256-15 4191 Raytheon RC4191 2961-9 42050-208 2956-4 ZN425E-7 2439-38 

RM4151 2963-99 RM4191 2961-12 42050-224 2956-8 11, 253-3 

Arranged alphanumerically from left to right. \ 
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PART NUMBER INDIE}( 
BISI Bin Bua Bin 
HUr.lbtr Soarel Davlel Plgl-Llnl HumbBr Sourca Davlca Paga-Llna Ilumbar Sourel Davlel Pagl-Llnl lIumbBr Source Device Plgl-Llna 

425 Ferranti ZN425E-8 2444-10 430 Datel AM-430B 2911-54 43203 Intel iAPX43203 1100-60 438 lIatlcn;1 COP438 *3322 
If 253-3 2917-23 4321 IMI G4321 4141-151 1087-116 

ZN425J-8 2444-11 AM-430M 2911-94 Motorola MC4321 474-30 43802 Hitachi HC43802 2899-107 
If 253-3 2920-4 4322 Mitel MT4322 2948-9 43803 Hitachi HC43803 2899-108 

Fujitsu MB425 1093-102 National COP430 1087-112 Motorola MC4322 474-31 43850 Hitachi HC43850 2899-94 
4250 Harris LlA4250 *3286 TI TL430C 2959-23 4323 Mitel MT4323 2948-10 43890 Hitachi HD43890 2898-139 

*3288 4300 1,lolorola r,IC4300 * 729 4324 Motorola MC4324 501-14 439 Intersil DG439A 2421-51 
2912-1 498-18 If 237-1 Sanyo STK439 2897-133 
2912-46 * 729 If 278-12 4392 Sanyo STK4392 2896-174 

LU4250C *3286 2485-2 2946-33 44 Hitachi HMCS44A 1087-122 
*3288 Signstics SI,IVI.1E4300 * 1970 If 237-1 1051-13 

2911-160 Vr.lE4300 *1970 If 278-12 HMCS44C 1087-123 
2912-33 Toshiba TMP4300C ,1059-4 4325 Mitel MT4325 2948-11 1051-14 
2927-41 4301 Burr-Brown 4301 2964-148 4326 Mitel MT4326 2948-12 440 Ferranti ZN440CJ 2426-9 

Intersil ICL4250 2911-161 If 278-3 4327 Mitel MT4327 2948-13 Intersil DG440A 2420-78 
2912-34 4302 Burr-Brown 4302 2964-149 433 Ferranti ZN433BJ-l0 2430-15 National COP440 1087-84 
2925-20 43032 Hitachi HC43032 2899-106 ZN433BJ-8 2426-41 1053-6 

ICL4250C 2911-162 4304 Motorola MC4304 496-163 ZN433CJ-10 2430-16 COP440R 1087-53 -2912-35 3470-84 ZN433CJ-8 2426-42 1087-103 
2927-42 4305 Motorola MC4305 496-164 ZN433J-l0 2430-17 1053-7 

National LM4250 2911-164 3470-85 ZN433J-8 2426-43 TBA440 2905-140 
2912-38 4306 Motorola MC4306 482-111 DDC ZN433BJ-9 2430-1 TDA440 2905-144 
2925~21 4307 Motorola MC4307 483-47 ZN433CJ-9 2430-2 Plessey SL440 2906-72 

~ 
LM4250C 2911-165 National NSM4307 2464-130 ZN433CK-10 2430-18 2964-131 

2912-39 4308 Motorola MC4308 508-100 ZN433J-9 2430-3 If 279-12 
2927-43 431 Fairchild uA431 2959-61 ZN433K-l0 2430-19 TDA440 2905-161 

NEC-Electron uPC4250C 2930-36 lIalional COP431 *3322 Intersil DG433A 2416-11 Siemens TCA440 2900-67 
Sanyo LA4250 2897-46 1087-113 Sanyo STK433 2897-115 Signetics TCA440 2900-69 

I SiliconG SG4250 2911-167 IIR431 *3327 Sprague UHC/D-433 484-105 Telefunken TDA440 2905-188 
2912-41 TI TL431C 2959-62 2483-111 TI TL440C 2968-140 II 

2925-22 TL431M 2959-63 Spragua UIIP-433 *2843 4400 Telefunken TDA4400 2905-189 .... 
SG4250C 2911-168 4310 Motorola MC4310 507-67 484-109 44007 Hitachi HD44007 2903-39 

2912-42 4311 Plessey MV4311· 455-43 *2843 4401 Sprague UCII-4401A *2843 ~ 

2927-44 43115 Hitachi HD43115 2898-138 2483-115 2483-23 

~ Solitron UC4250 2911-170 4312 IMI G4312 4140-134 4330 Mitel MD4330B 463-156 Sprague UCS-4401H 2480-4 
2925-23 Motorola MC4312 501-82 2466-1 2483-24 

c?S UC4250C 2911-171 3489-32 3491-43 44010 Hitachi HD44010 2899-29 
2927-45 4315 Hllachl HI.14315 *3789 Plessey MV4330 463-157 4402 SSS 883/4402B 459-80 

4256 IPI IPI4256 2964-13 461-28 4331 Siemens TBB4331 2944-32 SCL4402B 459-81 
426 Ferranti ZN426E-6 2439-30 *3789 4332 Mitel MD4332B 463-162 Solitron 883/4402B 458-206 

ZN426E-7 2439-36 3482-95 Mostek MK4332D-3 3469-59 SCL4402B 459-2 
'---

ZN426E-8 2442-44 4316 Motorola MC4316 482-58 MKM4332-83 3469-60 4404 SSS 883/4404B 451-173 
ZN426J-8 2442-45 If 278-12 MKM4332-84 3469-64 SCL4404B 451-174 

Fujitsu MB426 1093-103 4317 Motorola MC4317 482-59 Plessey MV4332 463-163 441 Intersil DG441A 2415-105 
Intersil DG426A 2421-3 4318 Motorola MC4318 482-54 Sanyo STK4332 2897-52 

National COP441 1087-85 
4260 Siemens SDA4260 2903729 4319 Motorola MC4319 482-55 1053-8 
4264 AMI 84264 460-139 432 Ferranti ZN432-10 2430-45 

4334 Ililachl IIU4334 *3789 COP441R 1087-54 
461-18 

3486-76 If 255-14 
HU4334·4 *3789 

1087-104 
IMI G4264 4141-150 ZN432-8 2428-2 1053-9 
NEC-Electron MC4264 2948-77 If 255-14 

3479-11 lIatlonal LF441 *3309 
427 Datel AM-427-A 2916-3 ZN432B-l0 2430-46 4335 Siemens TBE4335 2944-33 

*3313 
AM-427-B 2914-36 If 255-14 434 Ferranti ZN434E 2439-3 2927-22 
AM-427-M 2916-4 ZN432B-8 2428-3 Intcr:;ll DG434A 2416-42 LF441A *3309 

Dalal MH27A *2622 If 255-14 !lallanal COP434 *3322 *3313 
Ferranti ZN427E-8 2427-51 ZN432BJ-9 2430-5 1087-115 2918-28 

If 254-13 If 255-14 4340 Burr-Brown 4340 2967-46 Plessey SL441 2968-126 
If 255-13 ZN432C-l0 2430-47 4341 Burr-Brown 4341 2967-47 Sanyo STK441 2897-134 

ZN427J-8 2427-52 If 255-14 4344 Motorola MC4344 507-4 TI TL441C 2887-135 
If 254-13 ZN432C-8 2428-4 If 237-1 TL441M 2887-136 
If 255-13 If 255-14 If 278-12 4410 Telefunken TDA4410 2905-190 

428 Ferranti ZN428E-8 2442-41 ZN432CJ-9 2430-6 2945-64 4412 SSS 883/4412B 457-9 
If 254-13 If 255-14 If 237-1 SCL4412B 457-10 
If 255-13 ZN432E"10 2430-48 If 278-12 4416 SSS 883/4416B 2417-64 

ZN428J-8 2442-42 If 255-14 435 Ferranti ZN435E-8 2444-12 SCL4416B 2417-65 
If 254-13 ZN432E-8 2428-5 ZN435J-8 2444-13 TI TI.1S4416·15 * 442 
If 255-13 If 255-14 1.lolorola UVI,IE435 *1941 *3959 

4280 National MM4280 3468-47 ZN432E-9 2430-4 Sanyo STK435 2897-116 3469-42 
Siemens TDA4280 2905-30 If 255-14 4350 Motorola MC4350 482-75 TI.1S4416-20 * 442 

4281 Siemens TDA4281 2905-31 ZN432J-9 2430-7 435101 Hitachi HM435101 460-169 *3959 
429 Ferranti ZN429E-7 2439-37 If 255-14 HM435101-1 3474-82 3469-43 

ZN429E-8 2442-46 DDC ZN432CK-10 2430-49 4352 Motorola MC4352 481-39 TI.1S4416-25 * 442 
ZN429J-8 2442-47 ZN432K-l0 2430-50 Sanyo STK4352 2897-53 *3959 

Intersil DG429A 2420-95 Intel iAPX432GDP 1079-13 4353 Motorola MC4353 479-5 3469-44 
NEC-Micro uPB429 3468-13 iAPX4321P 1079-14 4354 Motorola MC4354 482-19 442 Ferranti ZN442E 2430-42 

4290 Siemens TDA4290 2896-33 lIaticnal COP432 *3322 4355 Motorola MC4355 480-34 ZN442J 2430-43 
4291 Burr-Brown 4291 2963-55 1087-114 4356 Motorola MC4356 474-4 Intersil DG442A 2421-57 
43 FuillnA FDU43D,\ *3671 Sprague UHC/D-432 484-104 4362 Sanyo STK4362 2897-54 National COP442 1087-86 

3468-6 2483-110 4363 Motorola MC4363 506-2 1053-10 
Hitachi HMCS43 1087-120 Sprague UlIP-432 *2843 4364 IMI G4364 4141-152 lIalicnal LF442 *3309 

1051-11 484-108 4368 Motorola MC4368 505-129 *3314 
HMCS43C 1087-121 *2843 2485-49 2911-137 

1051-12 2483-114 437 Ferranti ZN437E-8 2427-31 2938-6 
Toshiba TLCS-43 1088-13 4320 Mitel MT4320 2948-8 ZN437J-8 2427-32 LF442A *3309 

430 Datsl AI.I-430'\ *2622 TI TP4320A 462-3 Sanyo STK437 2897-132 *3314 
2911-99 43201 Intel iAPX43201 1100-58 4372 Sanyo STK4372 2896-173 2911-133 
2920-3 43202 Intel iAPX43202 1100-59 438 Ferranti ZN438 2440-15 2936-22 

If Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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442 Plessey SL442 2961-8 448 Ferranti ZN448E-8 2427-33 4510 SGS HCC4510B 452-184 4516 RCA CD4516B * 749 
TI TL442C 2962-86 ZN448J-8 2427-34 HCF4510B 452-186 451-97 

TL442M 2962-87 4480 IMI G4480 4141-154 Siemens TCA4510 2901-138 CD4516DE * 749 
4420 IMI G4420 4141-153 4485 NCR NCR4485 3455-30 SSS 883/4510B 452-188 451-98 

Sanyo LA4420 2897-47 449 DOC ZN449E-8 2429-11 SCL4510B 452-190 SGS HCC45168 451-104 
SGS TDA4420 2905-173 ZN449J-8 2429-12 Toshiba TC4510B 452-192 HCF4516B 451-105 
Telefunken TDA4420 2905-191 45 Fairchild PEP-45 *1711 4511 Fairchild F4511BC 455-44 SSS 883/45168 451-107 

4421 Telefunken TDA4421 2905-192 *1716 2464-25 SCL45168 451-109 
4422 Sanyo LA4422 2897-48 1767-13 F45118M 455-45 Toshiba TC4516B 451-111 

Telefunken TDA4422 2906-1 Hitachi HMCS45 1051-15 2464-26 4517 I.loterola r.1Cr.14517-10 *3839 
4423 Burr-Brown 4423 2965-44 HMCS45A 1087-124 National CD4511BC 455-55 *3844 
4426 SSS 883/4426A8 452-61 HMCS45C 1087-125 2464-32 3468-69 

SCL4426AB 452-63 1051-16 CD45118M 455-56 -1.1Cr.14517-12 *3839 
4428 SSS 883/4428B 454-74 TeledyneC CAG45A 2416-29 2464-33 *3844 

SCL4428B 454-75 Wintek MCL45 1759-25 RCA CD4511B * 749 3468-78 
443 Intersil DG443A 2418-94 MCV45 1759-26 455-61 I.lCIJ4517-15 *3839 

Plessey SL443 2968-127 450 Burr-Brown CS450 1617-2 * 749 *3844 
Sanyo STK443 2897-117 Cherry CS450 2964-72 2464-34 3468-90 

rY5 4430 Sanyo LA4430 2896-118 IC450 2930-44 CD4511BE * 749 1.1CI.14517-20 * 3839 

t; 
Telefunken TDA4430 2906-2 Datal AI.1-450-2 *2622 455-62 *3844 

I,> " 4431 SGS TDA4431 2904-51 2932-20 * 749 3469-1 
,.~~ , . 

Datel AM-450-2M 2932-21 2464-35 RCA CD45178 * 749 I; I Telefunken TDA4431 2906-3 
4432 Telefunken TDA4432 2906-4 Ferranti ZN450 2438-21 SGS HCC45118 455-65 462-139 
4433 SGS TDA4433 2905-174 Interdesign MSA450 4140-126 HCF4511B 455-66 CD4517DE * 749 

SSS 883/4433AB 452-73 Intersil MM450 2422-79 SSS 883/4511B 455-67 462-140 
SCL4433AB 452-75 NEC-Micro uP8450 3458-30 2464-36 * 749 

I' 
4434 Hitachi HM4434-3 3478-69 Plessey SW450 2905-63 SCL4511B 455-68 3491-58 
444 Intersil DG444A 2418-69 TelsdyneS TSC450C *2845 2464-37 3491-61 

National COP444L 1087-87 2482-130 Solitron CM4511B 455-69 SSS 883/4517B 462-141 .. 
1053-11 T8C450!.1 *2845 2464-38 3491-62 

COP444LR 1087-55 2482-131 CM4511BE 455-70 SCL45178 462-142 
1087-105 4500 Motorola TCA4500 2901-108 2464-39 3491-59 
1053-12 National ADB4500 511-45 Toshiba TC4511B 455-71 4518 Fairchild F4518BC 453-20 ; lIalional LF444 *3309 2438-45 4512 Fairchild F4512BC 461-142 F4518BM 453-21 

*3315 lIalional LI.14500A *3325 F4512BM 461-143 National CD4518BC 453-25 
2944-7 *3328 National CD4512BC 461-147 CD4518BM 453-26 

LF444A *3309 2901-113 CD4512BM 461-148 RCA CD4518B * 749 

f *3315 Siemens TCA4500 2901-137 RCA CD4512D * 749 453-27 

L 2942-18 TI TI.1S4500A *3960 461-149 
~ 231-15 

NEC-Micro uPD444-3 3478-4 2480-149 CD4512BE * 749 CD4518BE * 749 
uPD444/6514 3479-13 4501 IIalional CD4501BC *3318 461-150 453-28 
uPD444/6514-1 3478-72 2423-95 SGS HCC4512B 461-151 

~ 231-15 
uPD444/6514-2 3478-51 CD4501BF.l *3318 HCF4512B 461-152 SGS HCC4518B 453-29 
uPD444/6514-3 3478-5 2423-96 SSS 883/4512B 461-153 HCF4518B 453-30 

4440 Sanyo LA4440 2897-49 SiliconG SG4501 2958-73 SCL4512B 461-154 
SSS 883/4518B 453-31 

2960-37 Toshiba TC4512B 461-155 
Telefunken TDA4440 2906-5 

2960-77 4514 Fairchild F4514BC 454-114 
SCL4518B 453-32 

4441 SSS 883/4441UB 449-134 
4502 RCA CD4502B * 749 F4514BM 454-115 

Solitron CM4518B 453-33 
SCL4441UB 449-135 449-161 National CD4514BC 454-126 CM4518BE 453-34 

4444 Raytheon RC4444 2423-5 CD4502BE * 749 CD4514BM 454-127 Toshiba TC4518B 453-35 
2947-124 449-162 RCA CD4514B * 749 

4519 Fairchild F4519BC 461-126 
RM4444 2423-6 SGS HCC4502B 449-163 454-132 F4519BM 461-127 

2947-125 HCF4502B 449-164 CD4514BE * 749 
National CD4519BC 461-131 

4445 SSS 883/4445B 462-99 SSS 883/4502B 449-165 454-133 CD4519BM 461-132 
SCL4445B 462-100 SCL4502B 449-166 SGS HCC4514B 454-138 452 Datel AI.1-452-2 *2622 

4446 SSS 883/4446B 464-61 4503 National CD4503BC 450-99 HCF4514B 454-140 2933-30 
2945-54 CD4503BM 450-100 SSS 883/4514B 454-142 Datel AM-452-2M 2933-31 

SCL4446B 464-63 RCA CD4503BD * 749 SCL4514B 454-144 Intersil DG452A 2416-56 
~ 279-4 450-109 Solitron CM4514B 454-146 MM452 2422-61 

2945-56 CD4503BE * 749 CM4514BE 454-147 National COP452 1087-97 
~ 279-4 450-110 Toshiba TC4514B 454-150 4520 Fairchild F4520BC 451-125 

4449 SSS 883/4449UB 451-10 Toshiba TM4503 2906-88 4515 Fairchild F4515BC 454-116 F4520BM 451-126 
SCL4449UB 451-12 4507 National CD4507BC 459-18 F4515BM 454-117 National CD4520BC 451-130 

445 Dionics 01445 2480-16 CD4507BM 459-19 National CD4515BC 454-128 CD4520BM 451-131 
Intersil DG445A 2421-42 NSM4507 2464-131 CD4515BM 454-129 RCA CD4520a * 749 
National COP445L 1087-88 4508 RCA CD4508B * 749 RCA CD4515B * 749 451-132 

1053-13 459-94 454-134 ~ 231-6 
NEC-Micro uPD445L 461-20 CD4508BE * 749 CD4515BE * 749 CD4520BE * 749 

3479-17 459-95 454-135 451-133 
uPD445L-1 3479-60 SGS HCC4508B 459-96 SGS HCC4515B 454-139 SGS HCC4520B 451-134 

Plessey SL445A 2965-88 SSS 883/4508B 459-98 HCF4515B 454-141 HCF4520B 451-135 
4450 Telefunken TDA4450 2906-6 SCL4508B 459-99 SSS 883/4515B 454-143 SSS 883/4520B 451-136 
446 Dionics 01446 2480-19 SOlitron CM4508 459-100 SCL4515B 454-145 SCL4520B 451-137 

Intersil DG446A 2418-53 Toshiba TC4508B 459-101 Solitron CM4515B 454-148 Solitron CM4520B 451-138 
Plessey SL446 2968-128 451 Ferranti ZN451 2438-22 CM4515BE 454-149 CM4520BE 451-139 

4460 Burr-Brown CS4460 1617-3 Intersil DG451A 2415-108 Toshiba TC4515B 454-151 Toshiba TC4520B 451-140 
Sanyo LA4460 2896-148 MM451 2422-36 4516 Fairchild F4516BC 451-80 4521 AUI 84521 *2610 

4461 Sanyo LA4461 2896-149 NEC-Electron uPC451 2943-57 F4516BM 451-81 2466-5 
447 DOC ZN447E-8 2426-22 4510 Fairchild F4510BC 452-160 Mostek MK4516-10 3468-68 2480-147 

ZN447J-8 2426-23 F4510BM 452-161 MK4516-12 3468-77 *2610 
4470 Hitachi HD4470 1087-117 National CD4510BC 452-170 MK4516-15 3468-89 2906-95 

1051-7 CD4510BM 452-171 MKB4516-80 3469-20 Toshiba TC4521B 462-110 
44790 Hitachi HD44790 1087-118 RCA CD4510S * 749 MKB4516-81 3469-34 4522 Fairchild F4522BC 453-5 

1051-8 452-178 MKB4516-82 3469-38 F4522BM 453-6 
448 CI.1A CI.1A448 *4311 CD4510BE * 749 National CD4516BC 451-89 National CD4522BC 453-10 

4140-56 452-179 CD4516BM 451-90 CD4522BM 453-11 

Arranged alphanumerically from left to right. 
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4522 SSS 883/4522B 453-12 4543 RCA CD4543BD * 749 4585 RCA CD4585B * 749 46508 Hllachl HD46508A *1345 
SCL4522B 453-13 2464-41 449-94 IID46508A-1 * 1345 

4526 Fairchild F4526BC 451-116 CD4543BE * 749 CD4585BE * 749 46810 Hitachi HM46810 3472-61 
F4526BM 451-117 2464-42 449-95 3472-61 

National GD4526BG 451-121 SSS 883/4543B 455-18 SSS 883/4585B 449-100 46830 Hitachi HN46830 3484-80 
CD4526BM 451-122 2464-51 SCL4585B 449-101 468A10 Hitachi HM468A10 3472-56 

SSS 883/4526B 451-123 SCL4543B 455-19 Toshiba TC4585B 449-103 3472-56 
SCL4526B 451-124 2464-52 459 Ferranti ZN459 2897-138 47 Hitachi HMCS47C 1087-127 

4527 National CD4527BG 464-99 Toshiba TC4543B 455-20 ZN459C 2897-139 1051-18 
CD4527BM 464-100 455 Intersil MM455 2422-13 ZN459CP 2897-140 470 Cherry CS470 2898-101 

RCA CD4527B * 749 4550 Signetics TDA4550 2903-191 Sanyo STK459 2897-119 Dalal AU-470-2C *2623 
464-101 4553 Fairchild F4553BG 453-46 4592 GI AY3-4592 2468-15 2928-16 

~ 228-5 F4553BM 453-47 46 Hilachi HMCS46G 1087-126 Datel AM-470-2M 2928-17 
CD4527DE * 749 4555 Fairchild F4555BC 454-27 1051-17 Nalional COP470 454-177 

464-102 F4555BM 454-28 Siliconix VN46AF 2481-37 2464-135 
~ 228-5 RCA CD4555B * 749 Toshiba TLCS-46 1088-14 1087-109 

SGS HCC4527B 464-103 454-32 460 Cherry CS460 2898-96 Plessey SL470 2902-31 
HCF4527B 464-104 CD4555DE * 749 Dalal AF.1-460-2 *2622 4700 Siemens TDA4700A 2961-19 .----

SSS 883/4527B 464-105 454-33 2927-54 Toshiba TMP4700C 1059-5 
SCL4527B 464-106 SGS HCG4555B 454-34 Dalel AM-460-2M 2927-55 4701 Hitachi H4701B 3491-112 

Toshiba TC4527B 464-107 HCF4555B 454-35 Fairchild CCD460 3488-39 4702 AMD 4702A 3460-21 
4528 Fairchild F4528BG 462-27 SSS 883/4555B 454-36 Ferranti ZN460 2897-141 Fairchild F4702BC 464-13 

F4528BM 462-28 SCL4555B 454-37 ZN460C 2897-142 2486-28 

~ Mostek MK4528-15 3470-35 Toshiba TC4555B 454-38 ZN460CP 2897-143 1085-41 
MK4528-20 3470-36 4556 Fairchild F4556BG 454-39 4600 Harris HA-4600-2 *3246 F4702BM 464-14 
MK4528-25 3470-38 F4556BM 454-40 *3287 2486-29 § 
MKM452BD-B3 3470-37 NEC-Electron uPC4556 2939-37 2941-30 1085-42 
MKM452BD-B4 3470-39 RCA CD4556B * 749 HA-4600-5 *3246 IImls IID4702-2 * 669 

I National CD4528BC 462-32 454-43 *3287 *1333 
CD4528BM 462-33 CD45568E * 749 2941-31 464-15 II 

SSS 883/4528B 462-40 454-44 Siemens TDA4600 2961-18 * 669 
SCL4528B 462-41 SGS HCC4556B 454-45 Toshiba TCP4600AC 1059-3 *1333 

~ 231-7 ' HCF4556B 454-46 4602 Harris HA-4602-2 *3246 2486-30 JI, 

Toshiba TG4528B 462-42 SSS 883/4556B 454-47 2941-33 * 669 

~ 4529 lIallonal CD4529B *3318 SCL4556B 454-48 Harris HS4602RH 2941-32 *1333 
National CD4529BC 2423-20 Toshiba TC4556B 454-49 4605 Harris HA-4605-5 *3246 1085-43 

2423-79 4557 Fairchild F4557BG 463-175 2942-9 HD4702-9 * 669 
CD4529BM 2423-21 3491-54 461 Cherry CS461 2898-97 *1333 

2423-80 F4557BM 463-176 Inlersil DG461A 2418-55 464-16 
453 ' Dalsl Af.1-453-2 *2622 3491-50 lIallonal IIR461 *3327 * 669 

Datel AM-453-2C 2926-30 NEC-Eleclron uPC4557 2939-35 TI TlED461 2963-65 *1333 L..-
AM-453-2M 2926-31 4558 Exar XR4558 2939-63 4610 Siemens TDA4610 2904-49 2486-31 

Intersil DG453A 2420-81 
~ 264-1 462 Cherry CS462 2898-98 * 669 

National COP453 1087-98 Motorola MC4558 2938-43 Datel AM-462-1 2927-60 *1333 
4531 Fairchild F4531BC 466-23 MC4558A 2938-44 AM-462-1M 2928-1 

1085-44 
F4531BM 466-24 MC4558C 2939-57 Dalel AI.1-462-2 *2622 

HD4702A-2 * 669 
Raytheon RC4531 2931-21 MC4558N 2938-45 2928-2 *1333 

RM4531 2929-1 
MC4558NC 2939-58 Datel AM-462-2M 2928-3 

1085-45 
SSS 883/4531B 466-28 

NEC-Electron uPC4558 2940-1 Intersil DG462A 2418-108 
HD4702A-9 * 669 

SGL4531B 466-29 *1333 
Toshiba TC4531B 466-30 Raytheon RC4558 2940-2 4620 Harris HA-4620-2 *3248 1085-46 

4532 Fairchild F4532BC 466-1 RM4558 2938-41 *3287 Intersil IM4702 2486-32 
F4532Gr.1 4136-2 Signetics NE4558 2939-59 2941-28 4703 Fairchild F4703BC 460-96 

RCA CD4532B * 749 
SE4558 2938-42 HA-4620-5 *3248 1085-37 

466-6 TI RC4558 2940-3 *3287 F4703BM 460-97 
CD4532DE * 749 

4559 NEC-Electron uPC4559 2939-36 2941-29 1085-38 
466-7 Raytheon RC4559 2939-60 4622 Harris IIA-4622-2 *3248 Intersil IM4703 2486-33 

SGS HCC4532B 466-8 RM4559 2938-46 *3287 4704 Fairchild F4704BG 449-53 
HCF4532B 466-9 RV4559 2939-61 2942-8 '1085-33 

SSS 883/4532B 466-10 4560 NEG-Electron uPC4560 2940-5 4625 lIarrls HA-4625-5 *3248 F4704BM 449-54 
SCL4532B 466-11 Signetics TDA4560 2903-192 *3287 1085-34 

Toshiba TC4532B 466-12 Toshiba TC4560B 449-3 2942-13 4705 Fairchild F4705BG 449-58 
4534 AMI 84534 *2611 4561 Toshiba TC4561B 449-119 462532 Hitachi HII462532 *3789 1085-29 

2465-129 4564 Mostek MK4564-15 3469-91 3466-60 F4705BM 449-59 
2480-146 MK4564-20 3470-16 462716 Hllachl HI1462716 *3789 1085-30 

4535 AI.II 84535 *2609 MK4564-25 3470-28 3465-68 4706 Fairchild F4706BC 460-98 
2466-6 MKB4564-82 3470-32 HII462716-2 *3789 1085-39 
2480-148 MKB4564-83 3470-33 3465-45 F4706BM 460-99 

4536 RCA CD4536B * 749 MKB4564-84 3470-34 462732 Hitachi 1111462732 *3789 1085-40 
462-75 457 Sanyo STK457 2897-118 3466-61 4707 Fairchild F4707BC 449-51 

CD4536BE * 749 458 Ferranti ZN458 2966-35 463 Cherry CS463 2898-99 1085-31 
462-76 ZN458A 2966-36 Intersil DG463A 2421-45 F4707BM 449-52 

4538 National CD4538BC 462-51 ZN458B 2966-37 Sanyo STK463 2897-120 1085-32 
CD4538BM 462-52 4581 SSS 883/4581B 449-68 TI TIED463 2963-66 4708 Analogic MN4708 2424-26 

RCA CD4538D * 749 SCL4581B 449-69 464 Cherry CS464 2898-100 MN4708D 2424-88 
462-55 4582 Fairchild F4582BC 449-70 Dalel AI.I-464-2 *2622 Fairchild F4708C 1085-35 

CD4538BE * 749 F4582BM 449-71 2910-69 F4708M 1085-36 
462-56 SSS 883/4582B 449-79 2930-31 4710 Fairchild F4710BC 460-106 

4539 Fairchild F4539BG 461-79 SGL4582B 449-80 Datel AM-464-2M 2910-70 3471-104 
F4539BM 461-80 4583 Fairchild F4583BC 464-110 2930-32 1085-47 

Toshiba TC4539B 461-88 F4583BM 464-111 Fairchild F464 3488-40 F4710BM 460-107 
454 Intersil DG454A 2421-17 Toshiba TC4583B 464-115 Intersil DG464A 2421-63 3471-105 

NEC-Electron uPC454 2935-34 4584 National CD4584BC 465-28 465 Sanyo STK465 2897-121 1085-48 
4541 RCA CD4541 * 749 CD4584BM 465-29 Telefunken U465 511-31 4716 Analogic MN4716 2425-25 
4543 National CD4543BC 455-16 SSS 883/4584B 465-41 46508 IlIIachl HD46508 *1345 IlIIlchl HI.14716A-1 *3789 

CD4543BM 455-17 SGL4584B 465-42 HD46508-1 *1345 3468-81 

11 Indicates page number in Application Note Directory. 
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4716 IIl1zchl IH.14716A-2 *3789 4741 11mb HA-4741-2 *3287 486 Cherry CS486 2898-108 498 National COP498 460-132 
3468-93 2942-4 4860 TeledyneP 4860 2967-143 1087-107 

111.1471611-3 *3789 1I"-4741-S *32S0 4860-83 2967-144 499 National COP499 1087-111 
3469-5 *3287 4864 IIl1lchl HI.14864-1 *3789 4R101 TeledyneC CS4R101A 2420-109 

111.1471611-4 *3789 2942-42 3469-45 5 AMI UA-5 4140-14 
3469-23 Motorola MC4741 2943-3 1If.14864-2 *3789 GI AY-5-8136 2486-46 

472 National COP472 1087-99 MC4741C 2943-43 3469-86 AY-5-8136T 2486-47 
4720 Fairchild F4720AC 460-112 NEC-Electron uPC4741 2942-40 111.14864-3 *3789 AY-5-8816 2486-48 

3473-27 Raytheon HA4741-2 2942-5 3470-13 AY-5-8816T 2486-49 
F4720AM 460-113 HA4741-5 2942-43 National NMC4864 3483-53 LSICor.:~ IIEOS/6 * 696 
F4720C 460-114 4743 TeledyneP 4743 2968-84 487 Cherry CS487 2898-109 462-61 

3473-28 4743-80 2968-85 TI TL487C 2964-67 510-85 
1085-51 4750 Signetics HEF4750 2945-133 488 Cherry CS488 2898-110 lIalional 1.1FS *3306 

F4720M 460-115 4751 Signetics HEF4751 511-114 489 Cherry CS489 2898-111 2962-30 
3473-29 4761 Siemens TAA4761 2909-100 TI TL489C 2964-64 Sharp SM-5 1088-11 
1085-52 4764 TI TMS4764 3486-120 49 OKI EASE-49-I/C * 3873 1055-25 

4721 Fairchild F4721BC 460-164 4765 Siemens TAA4765 2909-101 TeledyneC CAG49 2417-88 50 Burr-Brown PCM50K 2461-5 
F4721BM 460-165 4780 TeledyneP 4780 2963-104 2417-90 Intel 88/50 1065-35 - 472114 IIl1achl 111.1472114-3 * 3789 4781 TeledyneP 4781 2963-105 490 Datel AM-490 2915-39 LSICc::tp IIEOSO/60 * 696 

3478-93 4782 TeledyneP 4782 2963-106 Datol 111.1-490-211 *2623 
i 

462-63 
111.1472114-4 *3789 48 Intersil Concept-48 1763-4 2911-76 511-2 

3479-31 Sunrls~ ZAP-48 *4107 2914-12 MasterLogic ML50 4141-169 

~ 
HI.1472114A·1 * 3789 Sunrise ZAP48 4009-3 Datel AM-490-2B 2911-15 1.1lcroEng 1.\G8S0 *4437 

3477-100 TeledyneC CAG48A 2416-89 2914-10 4141-12 
H~m2114A·2 * 3789 480 Cherry CS480 2898-102 AM-490-2C 2911-8 I.mcso *4437 

3478-20 Cybernetic CY480 2481-41 2914-9 4141-19 
0 

4723 Fairchild F4723BC 459-84 1101-66 AM-490-2M 2911-55 IICA 1.1SII.1S0 *1959 

I F4723BM 459-85 Spragu~ UlIP-480 *2843 2914-11 TeledyneC CAG50 2417-89 

National CD4723BC 459-86 2465-17 Plessey SL490 2902-32 500 AU I GASOO *4307 
II 

CD4723BM 459-87 4801 Mostek MK4801A-55 3479-64 Sprague UHD-490 2465-10 4140-8 

4724 Fairchild F4724BC 460-43 MK4801A-70 3479-65 Spraguo UIIP-490 *2843 AnalogSys MA500 2888-15 

c3 F4724BM 460-44 MK4801A-90 3479-67 2465-11 CalDevices CDI500 4140-20 

National CD4724BC 460-52 MKB4801A·81 3479-77 TI TL490C 2964-65 Cybernetic CY500 2481-26 

§ CD4724BM 460-53 MKB4801A·870 4900 lIarrls IIA-4900-2 *3284 1101-46 

nCA CD47240 * 749 3479·66 *3287 Oaltl M.1-500GC *2623 

(ti, 460-60 MKB4801A·890 2894-59 2910-7 

C04724BE * 749 3479·68 4902 IImls 1111·4902-2 *3284 2913-156 

460-61 Spragu3 UCII·4801A *2843 *3287 2925-15 

4725 Fairchild F4725BC 460-100 2484-9 2895-9 Datel AM-500MC 2910-8 

1085-49 Sprague UCS-4801H 2480-5 TeledyneP 4902 2963-48 2913-157 

F4725BM 460-101 UCS4801H 2484-10 4902-83 2963-49 2925-16 - 48016 IIl1achl 111148016 *3789 4905 lIarrls 490S-S *3284 Dalel M.l-500/.m *2620 1085-50 
4726 Fairchild F4726BC 1085-53 3455-50 IIA-490S-S *3284 2925-18 

F4726BM 1085-54 4802 Mostek MKB4802-81 3480-31 *3287 Datel AM-500MR 2925-17 

473 Ferranti ZN473E 2949-62 4805 Raytheon RC4805 2891-6 2895-44 Dionics 01500 2464-108 

4731 Fairchild F4731BC 462-145 RC4805A 2891-1 491 Plessey SL491 2902-33 Exar XR500 4140-72 

3491-65 
RM4805 2891-7 Sprague UHD-491 2465-29 Fujitsu B500 4140-89 

F4731BM 462-146 
RM4805A 2891-2 Spragu9 UIIP-491 *2843 1.1IcroEng l.lGOSOO *4437 

3491-66 
Sprague UCN-4805A 2463-72 2465-30 4141-13 

TeledyneP 4731 2968-71 
4806 Sprague UCN-4806A 2463-73 TI TL491C 2964-66 l.lGCSOO *4437 
481 Cherry CS481 2898-103 4910 TI TCM4910 2947-112 4141-20 

4731-83 2968-72 Spraguo UIIP-481 *2843 4920 Harris HA-4920 2894-58 I.lolorola 1.1CASOOALS *4479 
4732 SMC ROM4732 3486-10 2465-62 4925 Harris HA-4925 2895-37 4141-48 

II 238-4 4810 SprzG~3 UCU-4810.\ *2843 493 TI TL493C 2961-60 Quay 500T 1628-2 
TeledyneP 4732 2968-73 2465-130 Unllrod3 UC493 *3444 Sprague UHC/D-500 484-70 

4732-83 2968-74 Sprague ULN-4810H 2465-131 2961-112 2483-90 
TI TMS4732 3486-15 TI 481011 *2859 494 Exar XII494 *3189 Sprague UlIP-SOO *2843 

4733 TeledyneP 4733 2968-75 TL4810A *2859 2960-98 484-74 
4733-83 2968-76 TI UCN4810A 2465-132 Fairchild uA494 2960-101 *2843 

4734 Fairchild F4734BC 455-46 4815 Spragu3 UCU-481SA *2843 uA494M 2960-102 2483-94 
2464-59 2465-72 l.lolorol3 TL494C *3297 Zllo~ SOO *1581 

F4734BM 455-47 Sprague UCS-4815H 2465-73 2960-121 5000 Ar.1I GA50000 *4307 
2464-60 4816 IIl1achl HI.148161\-7 *3789 TL4941.1 *3297 4140-9 

TeledyneP 4734 2968-77 3468-86 2960-122 Mitel MA5000 4141-33 
4734-83 2968-78 482 Cherry CS482 2898-104 lIalienal IIP.1COP494 *3867 Plessey SCD-5000 4141-83 

4735 Fairchild F4735BC 461-13 Spragua UlIP-482 *2843 TI TL494C 2961-61 Plmsy SCOSOOO *4S10 
1085-55 2464-121 TL494M 2961-62 Signetics SAA5000 2902-43 

F4735BM 461-14 4821 Spragu8 UCII-4821A *2843 Unllroda UC494 *3444 SlIIconlx S05000 *2824 
1085-56 2484-21 2961-113 2417-80 

TeledyneP 4735 2968-79 Sprague UCS-4821H 2484-24 4944 National NSL4944 2964-68 Telmos TM5000 4141-121 
4735-83 2968-80 4822 Spragua UCII-4822A *2843 495 Exar XR49S *3190 TI 01.1005000 * 438 

4736 FairChild F4736BC 460-146 2484-22 2960-99 Toshiba TC5000 462-135 
F4736BM 460-147 Sprague UCS-4822H 2484-25 1.1010ro13 TL49SC *3297 5001 Intersil IH5001 2415-15 

TeledyneP 4736 2963-119 4823 Spragu3 UCII-4D231\ *2843 2960-123 II 262-16 
4736-83 2968-81 2484-23 TL49SI.1 *3297 SlIIconlx SOS001 *2824 

4738 Signetics HEF4738 1092-68 Sprague UCS-4823H 2484-26 2961-1 2417-78 
1102-47 482764 IIilachl 1111482764 *3789 Spragu3 Ullp·495 *2843· Toshiba TC5001 453-78 

4739 Exar XR4739 2897-181 3466-100 2465-31 5002 Intersil IH5002 2415-18 
2940-4 483 Cherry CS483 2898-105 TI TL495C 2961-63 Mostek MK5002 510-30 

XR4739M 2897-182 484 Cherry CS484 2898-106 Unllreda UC495 *3444 SlIIconlx SDS002 *2824 
Raytheon RC4739 2939-62 4847 Hitachi HM4847 3481-93 . 2961-114 2417-79 
TeledyneP 4739 2968-82 HM4847-2 3481-49 4950 Harris HA-4950 2891-17 Toshiba TC5002B 454-26 

4739-80 2968-83 HM4847-3 3481-61 4955 Harris HA-4955 2892-7 5003 Intersil IH5003 2416-5 
4741 Exar XR4741C 2942-41 485 Cherry CS485 2898-107 496 TI TL496C 2965-99 MicroPwr MPS5003 2896-8 

XR4741M 2942-3 4856 TeledyneP 4856 2967-141 497 TI TL497AC 2961-64 Toshiba TC5003 2906-18 
IImls IIA-4741-2 *32S0 4857 TeledyneP 4857 2967-142 TL497AM 2961-65 5004 Intersil IH5004 2416-26 

Arranged alphanumerically from left to right. 
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5004 MicroPwr MPS5004 2896-9 5019 Signetics NE5019 2441-12 503 AD A0503K *3153 504 nCA GP504 * 409 
Toshiba TC5004 462-144 SE5019 2441-13 2934-53 1086-94 

5005 Intersil IH5005 2415-92 502 AD AD502J 2930-24 A0503S *3153 RTC MS504 2423-83 
Mostek MK5005 510-31 AD502K 2927-37 2934-54 5040 IImls 1115040-2 *2643 

5006 Intersil IH5006 2416-6 AD502L 2927-36 Dionics DI503 2464-126 *3233 
5007 Intersil IH5007 2416-44 AD502S 2927-40 MicroNet MN503 2427-39 2415-5 

Mostek MK5007 510-32 Dionics DI502 2464-109 MN503H 2427-40 1115040-5 *2643 
5009 Intersil IH5009C 2422-23 MicroNet MN502 2427-37 Siliconix DG503A 2424-46 *3238 

If 253-16 If 256-5 DG503B 2424-47 2415-6 
If 253-16 MN502H 2427-38 Sprague UHC/D-503 484-118 Intersil IH5040C 2415-8 
If 262-16 If 256-5 2483-123 If 253-16 

IH5009M 2422-24 Sprague UHC/D-502 484-117 Spragua UIIP-503 *2843 If 262-16 
If 253-16 2483-122 484-122 IH5040M 2415-7 
If 253-16 Spragu9 UIIP-502 *2843 *2843 If 253-16 
If 262-16 484-121 2483-127 If 262-16 

Mostek MK5009 510-39 *2843 5030 Intersil IH5030C 2422-1 Signetics SAA5040 2949-44 
If 232-8 2483-126 IH5030M 2422-2 SllImlx DG5040A *2779 

/lallanal AII5009C *3313 5020 Intersil IH5020C 2421-107 DEI 5030.\ *3347 *2813 r----· 
2422-25 IH5020M 2421-108 2965-71 2415-2 

501 RCA GP501 * 409 Signetics NE5020 2446-30 Signetics SAA5030 2949-54 DG5040C *2779 
1086-95 SAA5020 2949-53 Toshiba TC5030B 457-85 *2813 

Siliconix DG501A 2424-42 Toshiba TC5020B 464-5 5031 Intersil IH5031C 2422-5 2415-3 
2424-48 5021 Intersil IH5021C 2421-82 IH5031M 2422-6 5041 IImls 1\15041-2 *2643 ~ OG501B 2424-43 IH5021M 2421-83 5032 Intersil IH5032C 2422-9 2415-68 
2424-49 DEI 5021 *3347 IH5032M 2422-10 H15041-5 *2643 ~ 

DG501C 2424-44 2967-123 DEI 5032A *3347 2415-69 t= 2424-50 5022 Intersil IH5022C 2421-89 2965-72 Intersil IH5041C 2415-71 
Thomson-CSF ESM501 . 2948-136 IH5022M 2421-90 Toshiba TC5032 453-87 IH5041M 2415-67 Ri1 5010 AD A05010K *3175 Toshiba TC5022B 455-72 5033 Intersil IH5033C 2421-101 SllIccnlx DG5041A *2779 @ 2426-5 5023 Intersil IH5023C 2421-84 IH5033M 2421-102 *2313 
Intersil IH5010C 2422-30 IH5023M 2421-85 5034 Intersil IH5034C 2421-97 2415-54 c.: 

'.:::II IH5010M 2422-31 Toshiba TC5023 2424-97 IH5034M 2421-98 DG5041C *2779 ~, 
r.lIcroPwr r.1P5010 * 401 5024 Intersil IH5024C 2421-91 SI;n~tics I:E5034 *3396 *2813 

*3292 IH5024M 2421-92 2428-1 2415-55 f::-
2966-5 Toshiba TC5024 449-150 Toshiba TC5034 452-193 5042 IImls 1115042-2 *2643 ~ 

r.1P5010.\ * 401 50240 AMI S50240 2900-41 5035 Intersil IH5035C 2421-93 2418-31 
c..' 

*3292 If 272-15 IH5035M 2421-94 1115042-5 *2643 
~ 

2966-6 Mostek MK50240 2900-47 5036 Intersil IH5036C 2421-105 2418-32 
U311o~31 AII501DC *3313 50241 AMI S50241 2900-42 IH5036M 2421-106 Intersil IH5042C 2418-33 

2422-32 Mostek MK50241 2900-48 Signetics NE5036 2426-13 IH5042M 2418-30 
Panasonic Ar~5010 2903-78 50242 AMI S50242 2900-43 SMC COM5036 510-5 SlIImlx DG5042A *2779 '---
Siemens SOA5010 2426-7 Mostek MK50242 2900-49 2486-57 

*2813 
Toshiba TC5010 453-77 50243 AMI S50243 2900-44 COM5036T 510-6 2418-27 

5011 Intersil IH5011C 2422-49 50244 AMI S50244 2900-45 2486-58 DG5042C *2779 IH5011M 2422-50 50245 AMI S50245 2900-46 Toshiba TC5036 452-11 
*2813 lIallml AII501lC *3318 5025 Intersil IH5025C 2422-21 5037 Intersil IH5037C 2421-80 2418-28 

2422-51 If 253-16 IH5037M 2421-81 
TOShiba TC5042B 455-73 

Panasonic AN5011 2903-79 If 262-16 Signetics NE5037 2426-14 
5043 IImls 1115043-2 *2643 5012 Intersil IH5012C 2422-56 IH5025M 2422-22 SSS SN05037 2903-12 

* 321lB IH5012M 2422-57 If 253-16 1100-83 
2419-42 

lla1lO:l31 AH5012C *3318 If 262-16 SMC CRT5037 1100-87 
1115043-5 *2643 2422-58 DEI 5025 *3347 If 238-4 

Signetics SAA5012 2902-44 2967-124 If 240-2 *3288 
2419-43 Toshiba TC5012B 450-120 Signetics SAA5025A 2949-50 If 240-5 

Intersil IH5043C 2419-44 5013 Intersil IH5013C 2421-111 SAA5025B 2949-51 If 241-16 
IH5013M 2421-112 SAA5025C 2949-52 Toshiba TC5037 453-79 IH5043M 2419-41 

5014 Intersil IH5014C 2422-3 SSS SND5025 2487-77 5038 Intersil IH5038C 2421-87 SlIlccnlx DG5043A *2780 

IH5014M 2422-4 SMC COM5025 2487-78 IH5038M 2421-88 *2813 

5015 Intersil IH5015C 2422-7 Toshiba TC5025 449-151 5039 SICr.::llcs 115039 *1523 2419-38 

IH5015M 2422-8 5026 Intersil IH5026C 2422-28 SCU5039 *1523 O(l5043C *2700 

SMC SR5015 3488-41 IH5026M 2422-29 50395 Mostek MK50395 510-34 *2a13 

SR5015-133 3491-98 SMC COM5026 510-14 If 231-16 2419-39 

SR5015-80 3491-68 2486-24 50396 Mostek MK50396 510-35 5044 IImls 1115044-2 *2643 

SR5015-81 3491-82 COM5026T 510-15 If 231-16 2420-21 

5016 Intersil IH5016C 2422-11 2486-25 50397 Mostek MK50397 510-36 1115044-5 *2643 
IH5016M 2422-12 Toshiba TC5026B 453-149 If 231-16 2420-22 

OKI MSM5016 2899-157 5027 Intersil IH5027C 2422-47 50398 Mostek MK50398 510-37 Intersil IH5044C 2420-23 

SMC COM5016 510-3 IH5027M 2422-48 50399 Mostek MK50399 510-38 IH5044M 2420-16 

2486-55 SSS SN05027 2903-11 504 AD A05040 *3153 2420-24 

COM5016T 510-4 If 233-1 2434-24 Signetics NE5044 2948-160 

2486-56 If 233-7 A0504J *3153 SllImlx 005044.\ *271l0 
5017 Intersil IH5017C 2421-103 1100-82 2924-33 *2813 

IH5017M 2421-104 If 233-1 A050n *3153 2420-19 
SMC SR5017 3456-64 If 233-7 2921-35 OG5044C *2730 

3491-99 SMC CRT5027 1100-84 A050n *3153 *2013 
5018 Intersil IH5018C 2421-99 If 239-7 2911-65 2420-20 

IH5018M 2421-100 If 240-5 2919-46 5045 IImls 11/5045-2 *2643 
Signetics NE5018 2443-6 If 240-10 A050m *3153 *3233 

1102-16 Toshiba TC5027B 451-21 2911-20 2420-59 
SE5018 2443-7 5028 Intersil IH5028C 2422-54 2919-45 1115045-5 *2643 

SMC SR5018 3456-62 IH5028M 2422-55 A0504S *3153 *3233 
3491-83 5029 Intersil IH5029C 2421-109 2911-66 2420-60 

Toshiba TC5018 451-18 IH5029M -2421-110 2919-47 Intersil IH5045C 2420-61 
TC5018B 465-166 Toshiba TC5029B 457-84 Dionics 01504 2464-127 IH5045M 2420-58 

5019 Intersil IH5019C 2421-95 503 AD A0503J *3153 MicroNet MN504 2427-41 Signetics NE5045 2949-1 
IH5019M 2421-96 2935-18 MN504H 2427-42 SlIImlx OG5045.\ *27110 

If Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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5045 SlIIconlx DG5045A *2813 5057 AMD AM5057 3491-107 507 AD AD507K *3155 5082 Harris HA-5082-2 *3256 
2420-55 SMC CRT5057 1100-85 2913-124 *3287 

DG5045C *2780 If 240-5 2925-29 2930-21 
*2813 506 AD AD506J *3153 AD507S *3155 HA-5082-5 *3256 

2420-56 2925-48 2913-125 *3287 
5046 Harris H15046-2 *2643 AD506K *3153 2925-55 2934-28 

2421-31 2921-30 Dionics 01507 2465-22 HA-5082A-5 * 3256 
H15046-5 *2643 AD506L *3153 Harris H1507-2 *2650 *3287 

2421-32 2911-35 *3288 2930-22 
H15046A-2 *2643 2920-14 2424-67 HA-5082B-5 * 3256 

2421-28 AD506S *3153 H1507-5 *2650 *3287 
Hl5046A-5 *2643 2921-31 *3288 2925-10 

2421-29 lIarrls H1506-2 *2650 2424-68 Toshiba TC5082 462-79 
Intersil IH5046C 2421-33 *328B HI507A *2652 TC5082L 462-78 

IH5046M 2421-30 2425-7 H1507A-2 *2650 5084 Harris HA-5084-2 *3258 
Signetics NE5046 2948-159 H1506-5 *2650 *3288 *3287 
SMC COM5046 510-16 *3288 2424-87 2942-22 

2486-26 2425-8 H1507A-5 *2650 HA-5084-5 *3258 
COM5046T 510-17 HI506A *2652 *3288 *3287 

2486-27 H1506A-2 *2650 2424-89 2944-21 
5047 Harris H15047-2 *2643 *3288 MicroNet MN507 2427-43 HA-5084A-5 * 3258 

2421-75 2425-24 MN507H 2427-44 *3287 
H15047-5 *2643 HISO'6A-5 *2650 RCA GP507 * 409 2942-23 

2421-76 *3288 1086-96 HA-5084B-5 * 3258 
H15047A-2 *2643 2425-26 Sanyo STK507 2956-14 *3287 

2421-72 SlIIconlx DG506A *2802 SlIIconlx DG507A *2802 2941-24 
H15047A-5 *2643 2425-9 2424-69 5086 MMI 5086 497-73 

2421-73 If 262-11 OG507AA *2802 5087 Mitel MT5087 2949-145 
Intersil IH5047C 2421-77 DG506AA *2802 2424-70 MMI 5087 497-74 

IH5047M 2421-74 2423-51 DG507AB *2802 Mostek MK5087 2949-149 
SMC CRT5047 1100-86 If 262-11 2424-74 SSS SCT5087 2949-168 
Toshiba TC5047A 461-26 DG506AB *2802 DG507AC *2802 TI TCM5087 2950-3 

TC5047A-1 3479-57 2423-54 2424-75 5089 ITT SBA5089 2949-143 
TC5047A-2 3479-62 If 262-11 DG507B *2802 Mitel MT5089 2949-146 

5048 IImls 1115048-2 *2643 DG506AC *2802 2424-76 Mostek MK5089 2949-150 
2415-52 2423-55 DG507C *2802 SSS SCT5089 2950-1 

H15048-5 *2643 If 262-11 2424-77 TI TCM5089 2950-4 
2415-53 DG506B *2802 Sprague UHC/D-507 484-98 509 AD AD509J *3155 

Intersil IH5048C 2415-26 2425-12 2483-101 2910-36 
IH5048M 2415-25 If 262-11 SpraguB UHP-507 *2843 2933-16 

Toshiba TC5048 451-150 DG506C *2802 484-102 AD509K *3155 
5049 Harris 1115049-2 *2643 2425-13 *2843 2910-32 

2420-53 If 262-11 2483-105 2932-18 
H15049-5 *2643 Sprague UHC/D-506 484-71 TI TL507C' 2426-16 AD509S *3155 

2420-54 2483-91 5070 Signetics SAA5070 2949-124 2910-33 
Intersil IH5049C 2420-33 Sprague UHP-506 *2843 5071 MicroPwr MP5071 2901-96 2932-19 

IH5049M 2420-32 484-75 508 Dionics DI508 2465-47 Dionics DI509 2465-48 
505 Dionics DI505 2465-21 *2843 Harris H1508-2 *2654 Harris H1509-2 *2654 

RCA GP505 * 409 2483-95 *3288 *3288 
1086-98 TI TL506C 2893-64 2424-3 2423-41 

TI TL505C 2438-18 TL506M 2893-14 H1508-5 *2654 H1509-5 *2654 
5050 Harris H15050-2 *2643 5062 Harris HA-5062-2 *3252 *3288 *3288 

2418-25 *3287 2424-4 2423-42 
H15050-5 *2643 2930-16 HI508A *2656 HI509A *2656 

2418-26 HA-5062-5 *3252 H1508A-2 *2654 H1509A-2 *2654 
Intersil IH50S0C 2418-2 *3287 *3288 *3288 

IHS050M ·2418-1 2934-2S 2424-29 2423-66 
Mitel MASOSO 4141-34 HA-5062A-5 * 3252 H1508A-5 *2654 H1509A-5 *2654 
Nitron NC50S0 4141-56 *3287 *3288 *3288 
Signetics SAA50S0 2949-47 2930-17 2424-31 2423-67 
Toshiba TC5050 462-143 HA-5062B-5 * 3252 Harris HS508ARH 2424-30 MicroNet • MNS09 2427-35 

50500 GTEMicro GSOSOO 4141-137 *3287 Slliconlx DG508A *2804 MNS09H 2427-36 
S051 HarriS ~15051-2 *2643 2925-7 2424-13 Sillconix DG509A *2804 

*3288 5064 Harris HA-5064-2 *3254 DG508AA *2804 2423-S2 
2419-34 *3287 2424-14 DG509AA *2804 

H15051-5 *2643 2943-8 DG508AB *2804 2423-53 
*3288 HA-5064-5 *3254 2424-17 DG509AB *2804 

2419-3S *3287 DG508AC *2804 2423-S6 
Intersil IH50S1C 2419-11 2944-30 2424-18 DG509AC *2804 

IHSOS1M 2419-10 HA-5064A-5 * 3254 DG508B *2804 2423-57 
Signetics SAASOS1 2949-48 *3287 2424-19 DG509B *2804 
Toshiba TC50S1 453-80 2943-9 DG508C *2804 2423-S8 

S052 Intersil IHSOS2C 2416-112 HA-5064B-5 * 3254 2424-20 DG509C *2804 
IH50S2M 2416-106 *3287 Sprague UHC/D-S08 484-99 2423-S9 

Signetics SAAS052 2949-49 2941-39 2483-102 S090 DEI 5090A *3347 
Toshiba TCS052 4S3-81 Toshiba TC5064B 449-1S6 SpraguB UHP-508 *2843 2962-133 

SOS3 Intersil IHSOS3C 2416-113 S06S MicroNet MNS06S 2428-27 484-103 Signetics NES090 2480-113 
IHSOS3M 2416-107 MNS065H 2428-28 *2843 SE5090 2480-114 

MicroPwr MPSSOS3 2896-10 Toshiba TCS06SB 449-1S7 2483-106 Toshiba TC5090 2429-32 
Toshiba TCSOS3 453-82 5066· MicroNet MN5066 2428-29 S080 LSI Logic LSI-5080 4140-144 5091 ITT SBA5091 2949-144 

50S4 Siemens 5054 . 2900-5S MNS066H 2428-30 OKI MSM5080 2899-129 Mitel MT5091 2949-147 
Toshiba TC50S4 453-83 Toshiba TCS066B 450-143 Toshiba TCS080 4S3-147 Mostek MK5091 2949-151 

50SS AMD AM50SS 3491-97 5067 Toshiba TC5067B 450-144 50808 Mostek MKS0808 2428-39 Toshiba TCS091 2429-31 
MMI 50SS 34S3-8 507 AD AD507J *3155 5081 OKI MSM5081 2899-158 5092 Mitel MT5092 2949-148 
Signetics SAA50S5 2949-46 2913-123 Toshiba TC5081 464-29 Mostek MKS092 2949-152 

S056 AMD AM50S6 3491-104 2930-26 50816 Mostek MK50816 2428-40 TI TCM5092 29S0-5 

Arranged alphanumerically from left to right. 
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5094 Mostek MK5094 2949·153 5102 lIarrls IIA5102 *3287 512 Dionics 01512 2465·76 5142 MicroNet MN5142 2427-4 
50981 Mostek MK50981 2948-14 Mostek MK5102·5 2949-85 GI SPB512 2902-75 MN5142H 2427·5 
50982 Mostek MK50982 2948-15 Sharp LH·5102 3475-18 lIarrls IIP[l0I.l0512 *3740 5143 Intersil IH5143C 2419-40 
50991 Mostek MK50991 2948-16 5103 Mostek MK5103·5 ,2949·86 IPI M512 2964·20 IH5143M 2419-12 
50992 Mostek MK50992 2948·17 5104 lIarrls IIA5104 *3287 Panasonic MEL512KV 2964·25 MicroNet MN5143 2427-6 
50X50 Reticon RA50X50 2963-138 OKI 1.181.15104 *3873 MN512 2964-29 MN5143H 2427-7 
51 NEC·Electron UPC51A 2929·46 . 461-31 Reticon RL512 2964-40 SEEQ 5143 *3896 

uPC51A 2913-121 1.181.15104-2 * 3873 RL512S 2964-41 3467-20 
510 AD AD510J *3153 3482-18 RL512SF 2964-42 5144 Harris HA-5144 *3266 

2915-48 1.181.15104-3 * 3873 RL512SFX 2963-141 2943-53 
AD510K *3153 3482-62 SAD512 2900-2 IIA-5144A *3266 

2911-62 Reticon R5104 2962-65 2967-157 2943-23 
2915-2 510480 Fairchild 510480 *3623 SAD512D 2967-158 Intersil IH5144C 2420-17 

AD510L *3153 5105 lIarrls HA-51D5-5 *3260 Signetics MB512 2899-66 IH5144M 2420-18 
2911-21 *3287 5120 GI R03-5120 3484-27 5145 Intersil IH5145C 2420-57 
2914-24 2921-1 MicroNet MN5120 2427-19 IH5145M 2420-34 

AD510S *3153 5108 Intersil IH5108C 2424-24 MN5120H 2427-20 515 AD AD515J *3153 
2911-63 IH5108M 2424-23 Panasonic AN5120 . 2905-150 2911-14 ,.---
2915-3 511 Signetics NE511 2889-46 Signetics SAA5120 2947-9 2924-38 

Dionics 01510 2465-75 SE511 2889-48 5121 MicroNet MN5121 2427-21 AD515K *3153 
National TBA510 2903-107 5110 lIarrls IIA-511 0-2 *3262 MN5121H 2427-22 2911-9 
Signetics NE510 2889-45 *3287 5122 MicroNet MN5122 2427-23 2920-9 

SE510 2889-47 2918-24 MN5122H 2427-24 AD515L *3153 ~ 5100 lIarrls IIA-5100-2 *3260 IIA-5110-5 *3262 5123 MicroNet MN5123 2427-25 2911-4 
*3287 *3287 MN5123H 2427-26 2920-8 @ 2918-25 2918-27 5125 Signetics SAA5125 2947-8 Siliconix DG515A 2420-5 

HA-5100-5 *3260 Intersil IH5110 2967-92 5128 OKI I.ISI.I5128 *3873 DG515B 2420-6 
*3287 MicroNet MN5110 2947-114 461-57 DG515C 2420-7 

SJ 2918-26 TI Tr.1S511 0 *1562 *3873 5150 Harris HA-5150 2923-11 
2902-83 

II 

MicroNet MN5100 2426-48 3480-85 MicroNet MN5150 2427-16 
MN5100H 2426-49 5111 Intersil IH5111 2967-93 513 Dionics 01513 2465-86 Mitel MA5150 4141-36 c? 

Mitel MA5100 4141-35 MicroNet MN5111 2947-115 Signetics MB513 2899-67 Nitron NC5150 4141-58 ~I 

Nitron NC5100 4141-57 Panasonic AN5111 2905-149 5130 Harris IIA-5130-2 *3264 Signetics SAA5150 2947-6 
c! 

TI TI.1S51 00 *1562 5112 lIarrls IIA5112 *3287 *3287 51500 GTEMicro G51500 4141-139 ~ 2902-82 Intersil IH5112 2967-94 2914-20 5151 Fairchild 5151 2947-95 
51000 GTEMicro G51000 4141-138 Sanyo LA5112 2904-136 IIA-5130-5 *3264 Mostek MK5151 2947-100 

~ 

5101 A!.II S5101-8 *3614 5113 Intersil IH5113 2967-95 *3287 Signetics SAA5151 2947-5 ~ 
3475-1 5114 GTEMicro G5114 461-17 2911-58 5155 MMI 5155 3453-9 

S5101L *3614 112rrls IIA5114 *3287 2914-22 Signetics SAA5155 2947c7 
460-163 Intersil IH5114 2967-96 MicroNet MN5130 2427-8 5156 Fairchild 5156 2947-42 

*3614 OKI r.lSl.15114 *3873 MN5130H 2427-9 Ilmls IIC5156A *2737 "-

3474-109 461-21 5131 HybridSys HS5131B 2429-9 2947-43 
S5101L-l *3614 1.1SI.15114-2 * 3873 HS5131C 2429-10 Mostek MK5156 2947-45 

3474-80 3478-6 MicroNet MN5131 2427-10 lIallcnal TP5156 *3337 
S5101L-3 *3614 RCA l.l\'1S5114-1 *3874 MN5131H 2427-11 2947-47 

3474-110 3478-75 
5132 MicroNet MN5132 2427-12 TP5156A *3337 

Dattl ADC-5101 *2621 1.I\'/S5114-2 * 3874 MN5132H 2427-13 2947-48 
2426-35 3478-52 

5133 MicroNet MN5133 2427-14 SGS M5156 2947-54 
ADC-5101E *2621 l.mS5114-3 * 3874 

MN5133H 2427-15 516 IIlrrls 111516-2 *2663 
2426-36 3478-8 

SEEQ 5133-350 *3891 *3288 
ADC-5101l1 *2618 1.I\'/S5114A *3874 3467-1 2425-14 

*2621 3479-14 
5135 IImls IIA-5135-2 *3264 111516-5 *2663 

2426-37 1.1\'IS5114A-5 * 3874 
*3287 *~2e~ 

n,,;:::;101 .,..'iilii 3479-1G 
2914-21 2425-15 

DOC DDC-5101 2426-34 SSS SCM5114-1 3478-9 
HA-5135-5 *3264 Siliconix DG516A 2420-10 

ITT ITT5101S 3473-39 SCM5114-8 3479-16 
*3287 DG516B 2420-11 

MicroNet MN5101 2426-38 5115 IlIrrls IIA-5115-5 *3262 
2911-59 DG516C 2420-12 

MN5101H 2426-39 *3287 
Motorola MCM5101 460-172 2921-2 2914-23 5160 Harris IIA-516D-2 *3268 

MCM5101-65 3474-113 Intersil IH5115 2967-97 514 AD AD514J 2935-21 *3287 

MCM5101-80 3475·4 OKI f,lSloI5115 *3873 AD514K 2934-39 2924-49 

NEC-Micro uPD5101L 461-6 461-22 AD514L 2934-36 IIA·5160·5 *3268 

3474-115 I.1SI.15115-2 *3873 AD514S 2934-40 *3287 

uPD5101L-1 3474·85 3478-7 Dionics 01514 2465-87 2924-50 

Panasonic MN5101 3475-5 5116 Fairchild 5116 2947-94 DI514A 2465·88 5162 lIarrls IIA-5162-5 *3268 

RCA l.l\'/S5101 *3874 lIarrls HC5116A *2737 Harris HA-514A 2930-35 *3287 

Reticon R5101 2962-72 2947-96 TI TL514C 2893-25 2934-17 

Sharp LH-5101S 3474-38 Mostek MK5116 2947-99 TL514M 2893-1 517 AD AD517J *3153 

LH-5101W 3475-6 Uallcnzl TP5116 *3337 5140 Dionics 015140 2465-13 2916-27 

SSS 883/5101-4 3475-7 2947-103 Intersil IH5140C 2415-4 AD517K *3153 

SCM5101 461-9 TP5116A *3337 IH5140M 2415-1 2911·67 

II 287-16 2947-104 LSILogic LSI-5140 4140-145 2914-47 

SCM5101-1 3474-86 SGS M5116 2947-108 MicroNet MN5140 2426-55 AD517L *3153 

II 287-16 5117 Ilmls HC5117A *2737 MN5140H 2427-1 2911-22 

SCM5101-1A 3474-62 2947·88 5141 Hmls H.\-5141 *3266 2914·13 

II 287-16 /lallanal TP5117A *3337 2931-23 AD517S *3153 

SCM5101-3 3474-117 2947-91 Intersil IH5141C 2415-64 2911-68 

II 287·16 5118 Signetics NE5118 2441-26 IH<;141M 2415-29 2914-48 

SCM5101-8 3475-8 SE5118 2441·27 MicroNet MN5141 2427-2 MicroPwr MP517J 2916·28 

II 287-16 5119 Signetics NE5119 2441-1 MN5141H 2427-3 MP517K 2911·79 

5101DL3 SE5119 2441-2 5142 IImls IIA·5142 *3266 2914-49 

RCA MWS5101DL3 3474-60 512 AD AD512K 2925-37 2940-9 MP517L 2911·24 
5101EL2 AD512S 2925-39 IIA·5142A *3266 2014·14 

RCA MWS5101EL2 3474-14 Crcr.1t:::co 5121.1SU *1914 2939·27 MP517S 2911-80 
5101EL3 Cybernetic CY512 2481-27 Intersil IH5142C 2418·29 2914-50 

RCA MWS5101EL3 3474-61 1101-47 IH5142M 2418-3 5170 IImls 11.\-5170·2 *3270 

II Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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5170 Harris HA-5170-2 *3287 5201 DDC DDC-5201-1 2434-40 5211 Oalll AOC-5211H *2618 5216 Oalel AOC-5216 *2621 
2918-7 DDC5201-3 2434-44 *2621 2433-13 

HA-5170-5 *3270 Inlersil IH5201C 2417-4 2433-9 AOC-5216E *2621 
*3287 IH5201M 2416-115 HybrldSys HS52118 *2744 2433-14 

2918-30 MicroNet MN5201 2434-49 2436-8 AOC-5216H *2618 
Mostek MK5170 2947-157 MN5201H 2434-50 HS5211C *2744 *2621 

5175 Mostek MK5175 2948-53 OKI MSM5201 1088-1 2436-9 2433-15 
518 AD AD518 *3155 5202 AD AD5202 2435-1 DDC DDC-5211-1 2433-19 HybrldSys HS52168 *2744 

2910-44 AD5202A 2435-43 DDC5211-3 2433-23 2436-18 
A0518J *3155 AD5202B 2434-27 MicroNet MN5211 2433-28 HS5216C *2744 

2931-18 AD5202S 2435-44 MN5211H 2433-29 2436-19 
AD518K *3155 AD5202T 2434-28 52116 National MM52116 3485-42 DDC DDC-5216-1 2433-21 

2926-5 DDC DDC-5202-1 2434-41 MM52116FDW 3453-6 DDC5216-3 2433-25 
AD518S *3155 DDC5202-3 2434-45 MM52116FDX 3453-36 MicroNet MN5216 2433-32 

2910-45 MicroNet MN5202 2434-51 5212 AD AD5212 2433-37 MN5216H 2433-33 
2926-6 MN5202H 2434-52 Dalal AOC-5212 *2621 52164 National MM52164 3486-114 

Harris H1518-2 *2666 5203 AD AD5203 2435-2 2433-10 5218 OKI ' MSI~5218 *3873 
*3288 MicroNet MN5203 2434-32 ADC-5212E *2621 5219 OKI r.1SrA5219 *3873 

2424-79 MN5203H 2434-33 2433-11 2465-53 
H1518-5 *2666 5204 AD AD5204 2435-3 ADC-5212H *2618 522 AD AD522A *3158 

*3288 AD5204A 2435-45 *2621 2887-56 
2424-80 AD5204S 2435-46 2433-12 2917-40 

5180 Dionics DI5180 2465-14 AD5204T 2434-29 lIybrldSys HS52128 *2744 11 264-3 
Harris HA-5180-2 *3272 MicroNet MN5204 2434-34 2436-10 AD522B *3158 

*3287 MN5204H 2434-35 HS5212C *2744 2887-57 
2925-13 OKI 1.1S1.15204 *3873 2436-11 2916-51 

HA-5180-5 *3272 5205 AD AD5205 2435-4 DDC DDC-5212-1 2433-20 11 264-3 
*3287 AD5205A 2435-47 DDC5212-3 2433-24 AD522S *3158 

2925-14 AD5205B 2434-30 MicroNet MN5212 2433-30 2887-58 
HA-5180A-2 *3272 AD5205S 2435-48 MN5212H 2433-31 2916-55 

*3287 AD5205T 2434-31 5213 AD AD5213 2433-38 11 264-3 
2918-40 MicroNet MN5205 2434-36 Dalal AOC-5213 *2621 Sanyo STK522 2955-76 

HA-5180A-5 *3272 MN5205H 2434-37 2432-34 Signetics NE522 2894-7 
*3287 OKI 1.1S!.15205 *3873 ADC-5213E *2621 SE522 2894-8 

2918-41 52055 Micropac 52055-520 2952-136 2432-35 5220 lSllogic lSI-5220 4140-146 
5181 Motorola MHW5181 2903-57 52055-620 2953-47 ADC-5213H *2618 Panasonic AN5220 2905-5 
5182 Motorola MHW5182 2903-58 5206 AD AD5206 2435-5 *2621 TI TMS5220 *1562 
5188 OKI 1.1SI.15188 *3873 DDC DDC-5206-1 2434-42 2432-36 2902-85 
5190 Harris HA-5190 *3275 DDC5206-3 2434-46 HybrldSys IIS52138 *2744 52201 NCR NCR52201 3455-32 

*3287 MicroNet MN5206 2434-53 2436-12 52210 NCR NCR52210 3455-11 
*3289 

MN5206H 2434-54 HS5213C *2744 52212 NCR NCR52212 3455-24 
2910-26 5208 Intersil IH5208C 2423-62 2436-13 5223 SEEQ 5223 *3890 
2929-45 IH5208M 2423-61 MicroNet MN5213 2432-43 3455-56 

11 266-4 521 AD AD521J *3158 MN5213H 2432-44 523 AD AD523J 2911-28 
11 269-2 2887-68 

SEEQ 5213-250 *3882 2935-17 
AD521K *3158 5195 Harris HA-5195 *3275 2887-69 

3455-44 AD523K 2911-17 
*3287 AD521l *3158 

5213-350 *3882 2934-35 
*3290 2887-70 3455-53 AD523l 2911-11 

2910-27 AD521S *3158 
5213H *3882 2934-34 

2929-53 2887-71 3455-45 Plessey Sl523 2888-129 
11 266-4 Plessey Sl521 2888-128 E5213 *3889 Sanyo STK523 2956-31 
11 269-2 

11 268-14 3455-46 5233 SSS SCl5~33 2898-41 
51970 Signellcs SFT51970 *1972 Sanyo STK521 2954-45 1.15213 *3889 2899-68 

SI.ISFT51970 * 1972 Siemens TAA521 2932-12 3455-54 52332 CSG MP52332A 3485-83 
51101 Motorola MCM51L01-45 3474-84 Signetics NE521 2894-5 52132 National MM52132 3486-2 5238 SSS SCl5238 2899-69 

MCM51L01-65 3474-114 SE521 2894-6 5214 AD AD5214 *3174 524 AD AD524A *3158 
52 Burr-Brown VFC52 2963-84 TI Tl521 2429-18 2433-39 2917-26 

VFC52M 2963-85 5210 AD AD5210 *3174 Dalal ADC-5214 *2621 AD5248 *3158 
Rockwell A52XX 1088-119 2433-35 2432-37 2915-47 

520 Signetics TCA520B 2930-37 Dalal ADC-5210 *2621 ADC-5214E *2621 AD524C *3158 
Telefunken TBA520 2904-5 2433-4 2432-38 2915-1 
TI Tl520 2429-8 ADC-5210E *2621 ADC-5214H *2618 AD524S *3158 

5200 AD AD5200 *3174 2433-5 *2621 2915-52 
DDC DDC-5200-1 2434-39 ADC-5210H *2618 2432-39 Harris H1524·2 *2669 

DDC5200-3 2434-43 *2621 lIybrldSys HS52148 *2744 *3288 
Intersil IH5200 2415-57 2433-6 2436·14 2423·75 

IH5200C 2415·73 ADC5210 *2616 HS5214C *2744 H1524·5 *2669 
IM5200 507·11 HybrldSys HS52108 *2744 2436-15 *3288 

3458-15 2436-6 MicroNet MN5214 2432-45 2423·76 
MicroNet MN5200 2434-47 HS5210C *2744 MN5214H 2433-1 5240 AD AD5240K *3175 

11 256-5 2436-7 . ·5215 AD AD5215 2433-40 2431·43 
MN5200H 2434-48 DDC DDC·5210-1 2433-18 Oalel ADC·5215 *2621 AD5240S *3175 

11 256-5 DDC5210-3 2433-22 2432-40 2431-44 . 
Nitron NC5200 4141-59 MicroNet MN5210 2433-26 ADC·5215E *2621 Dionics DI5240 2465-15 
SlIIccnlx SD5200 *2824 11 256-5 2432·41 DDC DDC-5240-10 2430·28 

·2417-81 MN5210H 2433-27 ADC·5215H *2618 DDC-5240-12 2431-47 
TI TMS5200 2902-84 11 256-5 *2621 2435-29 

52001 NCR NCR52001 3455·23 Panasonic AN5210 2905-4 2432-42 MlcroNet MN5240-10 2430-27 
52002 NCR NCR52002 3455-27 TeledyneP TP5210 2433-34 HybrldSys HS52158 *2744 MN5240-12 2431·45 
52004 NCR NCR52004 3455·28 5211 AD AD5211 *3174 2436-16 5245 MicroNet MN5245 2431-31 
5201 AD AD5201 2434-55 2433-36 HS5215C *2744 5250 MicroNet MN5250 2435·6 

AD5201A 2435-41 Dalel ADC·5211 *2621 2436-17 MN5250H 2435·7 
AD5201B 2434·25 2433·7 MicroNet MN5215 2433·2 Panasonic AN5250 2905-6 
AD5201S 2435-42 ADC·5211E *2621 MN5215H 2433-3 5251 MicroNet MN5251 2435-8 
AD520n 2434-26 2433·8 5216 AD AD5216 2433-41 MN5251H 2435·9 

Arranged alphanumerlcally from left to right. 
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5252 MicroNet MN5252 2435-10 5298 National 1.11.15298-2 3468-54 532 AD AD532K *3161 5348 1.11.11 5348-1 3461-74 
MN5252H 2435-11 MM5298-3 3468-55 2965-12 5349 MMI 5349-1 3461-77 

5253 MicroNet MN5253 2435-12 MM5298-4 3468-56 If 278-5 535 AD AD535J 2963-53 
MN5253H 2435-13 530 AD AD530J 2965-3 IID5328 *3161 AD535K 2963-54 

5255 MMI 5255-1 3484-94 If 278-5 2965-13 Signetics NE535 2913-41 
5256 MMI 5256-1 3484-95 AD530K 2965-4 If 278-5 2930-38 
5257 National MM5257 3482-103 If 278-5 Plessey SL532C 2888-122 SE535 2913-43 

If 287-19 AD530L 2965-5 Sanyo STK532 2955-108 2926-4 
MM5257-25 3482-47 If 278-5 Signetics NE532 2913-40 5350 Nitron NC5350 4141-60 

If 287-19 AP530S 2965-6 2939-31 5351 Reticon R5351 2962-39 
MM5257-25L 3482-48 If 278-5 SE532 2913-42 536 AD AD536A *3161 

If 287-19 National TBA530 2903-108 2938-32 2967-38 
MM5257-3 3482-76 Signetics NE530 2928-38 Sprague UHC/D-532 484-106 If 278-5 

If 287-19 SE530 2923-38 2483-112 AD536.\J *3161 
MM5257-3L 3482-77 Telefunken TBA530 2904-6 Spragu3 UIIP-532 *2843 2967-39 

If 287-19 TI TL530 *2665 484-110 If 278-5 
MM5257L 3482-104 2428-41 *2843 AD536AK *3161 

If 287-19 5300 MMI 5300-1 3460-2 2483-116 2967-40 r--'--, 
5260 MicroNet MN5260 2436-27 Mostek MK5300 2947-81 ' TI TL532 *2868 If 278-5 

MMI 5260-1 3484-90 5301 MMI 5301-1 3460-7 2428-42 AD536A8 *3161 
Panasonic AN5260 2905-7 National NF5301 2906-120 Thomson-CSF ESM532 2897-6 2967-41 

5261 MMI 5261-1 3484-91 5303 National 1.11.15303 2487-64 5320 IImls IIA-5320-2 *3277 If 278-5 
527 Signetics NE527 2892-27 If 241-8 *3287 Signetics NE536 2935-25 

~ 
SE527 2892-1 5304 GI ER5304 3475-23 2967-89 SU536 2934-49 

5275 MMI 5275-1 3484-119 5305 MMI 5305-1 3460-93 11'\-5320-5 *3277 5364 GTEMicro G5364-3 3486-73 
5276 MMI 5276-1 3484-120 5306 MMI 5306-1 3460-95 *3287 G5364-4 3486-110 
528 AD AD528 2910-46 5307 National MM5307 510-13 2967-90 5365 GTE Micro G5365-3 3486-74 

AD528J 2924-43 2486-35 LSILogic LSI-5320 4140-147 G5365-4 3486-111 

I AD528K 2920-23 5308 1.11.11 5308-1 3460-31 Panasonic AN5320 2903-128 5368 National MM5368 462-111 
AD528S 2910-47 5309 MMI 5309-1 3460-33 5321 National 1.11.15321 2903-40 II 

5369 National MM5369 462-112 
2920-24 National 1.11.15309 2899-35 5322 National 1.11.15322 2899-76 537 AD AD537J *3176 

~ 
Sillconix OG528A *2806 If 282-10 53226 National 1.11.153226 2901-169 2968-61 ~ 2424-71 531 AD AD531J *3161 53256 OKI I.lsr.153256 *3873 If 253-2 

IlG528C *2806 2965-7 533 AD AD533J *3161 AD537K *3176 ~: 2424-78 If 278-5 2965-14 2968-62 
5280 Dionics DI5280 2465-16 AD531K *3161 If 278-5 If 253-2 ~ MicroNet MN5280 2437-3 2965-8 AD533K *3161 IID537S *3176 -' 

MMI 5280-1 3484-47 If 278-5 2965-15 2968-63 
5280-2 3484-36 AD531L *3161 If 278-5 If 253-2 

National MM5280 3468-33 2965-9 AD533L *3161 5373545373 
MM5280-5 3468-48 If 278-5 2965-16 SIGn&lIcs 5373545373 * 783 L--

52801 NCR tlCR52801 3455-3 AD531S *3161 If 278-5 5374545374 
5281 ' MMI 5281-1 3484-52 2965-10 AD533S *3161 Signalics 5374545374 * 783 

5281-2 3484-37 If 278-5 2965-17 5378 National MM5378 2899-43 
52817 NCR NCR52817 3455-55 Plessey SL531C 2888-121 If 278-5 538 Signetics NE538 2928-43 
5282 MicroNet MN5282 2437-2 Sanyo STK531 2954-87 Sanyo STK533 2956-65 SE538 2923-37 

MMI 5282-1 3484-48 Signetics NE531 2931-22 Sprague UHC/D-533 484-107 5380 MMI 5380-1 3463-65 
5283 MMI 5283-1 3484-53 SE531 2929-3 2483-113 5380-2 3463-45 
52832 NCR NCR52832 3455-57 TI TL531 *2866 Sprague UHP-533 *2843 Mostek MK5380 2949-154 
5284 SSS SCL5284 2962-35 2429-29 484-111 5381 1.11.11 5381-1 3463-66 
5285 SSS SCL5285 2962-36 Zilog 531 *1594 *2843 5381-2 3463-13 
529 Harris HI529 2423-11 5310 HarriS HA-5310 2967-87 2483-117 5382 Mostek MK5382 2949-155 

Signetics NE529 2892-28 Panasonic AN5310 2903-126 TI TL533 *2867 5387 rJ!II~ .. !1 r~!~53g7 *~~27 
SE52() 2032-2 53'iCa 1iational Mj,i531Gll 2905-71 2429-30 2898-149 

Sillconix DG529A *2806 If 274-4 5330 1.11.11 5330-1 3459-47 5388 1.11.11 5388-1 3464-36 
2423-81 53104 National 1.11.153104 2906-23 Panasonic AN5330 2903-129 NEC-Electron uPD5388 2898-154 

DG529C *2806 53105 National 1.11.153105 2905-72 5331 1.11.11 5331-1 3459-48 5389 1.11.11 5389-1 3464-37 
2423-82 53107 National MM53107 462-89 SSS SCL5331 2962-37 5389-2 3464-16 

5290 1.11.11 5290 3453-37 If 274-4 SCL5331-5 2906-122 Mostek MK5389 2949-156 
lIalional 1.11.15290-1 *3866 53108 National 1.11.153108 2898-147 SCL5331-6 2906-123 539 AD AD539J *3161 

3468-82 5311 National W!.5311 28!l!l-36 5332 r.C.' CC:.:5332 *3373 2964-150 
If 286-11 If 282-10 Toshiba TC5332 3485-113 AD539K *3161 

1.11,15290-2 *3866 Panasonic AN5311 2903-127 5333 nCA CD:.I5333 *3878 2964-151 
3468-99 53110 National 1.11.153110 2899-37 Toshiba TC5333 3485-114 A0539S *3161 

If 286-11 53113 National MM53113 2899-5 5334 Toshiba TC5334 3485-115 2964-152 
r,u,15290-3 *3866 5312 , National 1.11.15312 2899-38 5335 Toshiba TC5335 3485-116 lIurls 111539-2 *2674 

3469-11 If 282-10 534 AD A0534J *3161 *3288 
If 286-11 53124 National 1.11.153124 2899-6 2965-18 2423-12 

1.1I.15290-4 *3866 53125 National 1.11.153125 2949-158 If 278-5 111539-5 *2674 
3469-28 5313 National 1.11.15313 2899-39 A0534K *3161 *3288 

If 286-11 53130 National 1.11.153130 2949-159 2965-19 2423-13 
5291 MMI 5291 3453-38 5314 National 1.11.15314 2899-40 If 278-5 5393 National MM5393 2948-23 
5292 MMI 5292 3453-59 53143 National 1.11.153143 2948-20 AD534L *3161 5394 National 1.11.15394 2948-24 
5293 MMI 5293 3453-60 53144 National 1.11.153144 2948-21 2965-20 5395 National 1.11.15395 2949-160 
5295 National NMC5295-10 3468-70 5315 HarriS HA-5315 2967-88 If 278-5 53LS140 

If 287-6 National 1.11.15315 2899-41 A0534S *3161 1.11.11 53LS140 3460-3 
NMC5295-12 3468-83 If 282-10 2965-21 53LS141 

If 287-6 5316 GTEMicro G5316 461-64 If 278-5 MMI 53LS141 3460-8 
NMC5295-15 3468-100 3485-4 A0534T *3161 53LS240 

If '287-6 lIalianal 1.11,15316 *3327 2965-22 MMI 53LS240 3460-94 
NMC5295-2 3468-63 2898-148 If 278-5 53LS241 

If 287-6 5318 National 1.11.15318 2899-42 5340 MMI 5340-1 3461-75 1.11.11 53LS241 3460-96 
NMC5295-20 3469-12 53190 National 1.11.153190 2948-22 5340-2 3461-87 53RS881 

If 287-6 532 AD AD532J *3161 5341 MMI 5341-1 3461-79 MMI 53RS881 3462-89 
NMC5295-4 ,3468-79 2965-11 5341-2 3461-68 53S080 1.11,11 53S080 *3827 

If 287-6 If 278-5 SSS SCL5341 2906-124 3459-15 

If Indicates page number in Application Note Directory, 
* Indicates additional data is provided on the page noted. 
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53S081 UUI 538081 *3827 5406 Motorola MC5406 484-161 54122 TI 81154122 * 873 54153 Motorola MC54153 498-19 
3459-19 National DM5406 485-2 500-124 National DM54153 498-21 

53S140 MMI 53S140 3459-90 Reticon R5406 2962-136 54123 Fairchild 54123 500-154 Signetics 54153 498-23 
53S141 MMI 53S141 3459-93 TI 8115406 * 835 Ferranti ZN54123 500-156 TI 8N54153 * 884 
53S1641 485-5 Motorola MC54123 500-159 498-25 

UI,1I 5381641 *3836 5407 Fairchild 5407 484-134 National DM54123 500-161 54154 Fairchild 54154 484-20 
3466-9 Motorola MC5407 484-137 Signetics 54123 500-163 Ferranti ZN54154 484-23 

5381641A *3836 National DM5407 484-139 TI 81154123 * 874 Motorola MC54154 484-26 
3466-3 TI 8115407 * 835 500-165 National DM54154 484-30 

53S1681 484-142 54125 Fairchild 54125 476-130 Signetics 54154 484-34 
MMI 53S1681 3464-96 5408 Fairchild 5408 489-122 National DM54125 476-133 TI 81154154 * 885 

53S1681A 3464-78 Ferranti ZN5408 489-124 Signetics 54125 476-137 484-38 
53S240 MMI 53S240 3460-61 Motorola MC5408 489-127 TI 81154125 * 875 * 885 
53S241 MMI 53S241 3460-63 National DM5408 489-129 476-139 2473-54 
53S441 m.ll 538441 *3830 Signetics 5408 489-131 54126 Fairchild 54126 476-106 54155 Fairchild 54155 483-120 

3462-13 TI 8115408 * 835 Signetics 54126 476-111 Ferranti ZN54155 483-122 
3462-13 489-133 TI 81154126 * 875 Motorola MC54155 483-125 

53S841 1,11.11 538841 *3833 5409 Fairchild 5409 489-86 476-113 National DM54155 483-127 

I 
3463-119 Ferranti ZN5409 489-88 54128 Signetics 54128 2472-32 Signetics 54155 483-129 

~~ 

538841A *3833 Motorola MC5409 489-91 TI 81154128 * 876 TI 81154155 * 886 
3463-112 National DM5409 489-93 484-113 483-131 

54, llallonal ur,154HCXXX * 734 TI 8115409 * 836 * 876 54156 Fairchild 54156 483-90 
81gnallcs 54F-TIl * 775 489-95 2472-33 Motorola MC54156 483-93 

"':"0)" 540 AD AD 54 OJ *3153 541 HybridSys ADC541B-8 2426-51 5413 Fairchild 5413 507-68 National DM54156 483-95 
I" -', 2935-22 ADC541C-8 2426-52 Ferranti ZN5413 507-70 Signetics 54156 483-97 ;::' AD540K *3153 Plessey SL541 2888-87 Motorola MC5413 507-73 TI 81154156 * 886 ;1 2934-42 Sanyo STK541 2954-46 National 5413 507-75 483-99 

AD5408 *3153 5410 Fairchild 5410 490-166 Signetics 5413 507-77 54157 Fairchild 54157 499-1 
~~( •• ,:I{~ 
,.,~ y' 

2934-44 Ferranti ZN5410 490-168 TI 8.15413 * 837 Ferranti ZN54157 499-5 
National TBA540 2903-109 Motorola MC5410 490-171 507-79 Motorola MC54157 499-7 

f~ J 
Signetics NE540 2896-70 National DM5410 490-174 54132 Fairchild 54132 507-118 National DM54157 499-11 

SE540 2896-71 Panasonic AN5410 2904-72 Motorola MC54132 507-121 Signetics 54'157 499-17 
TBA540 2903-171 Signetics 5410 490-177 National DM54132 507-123 TI 81154157 * 887 

~~~: 
Telefunken TBA540 2904-7 81gnallcs IIE5410 *3413 Signetics 54132 507-125 499-22 
Universal HCM540 4141-125 2447-20 TI 81154132 * 877 54158 Signetics 54158 498-116 

5400 CalDevices HC5400 4140-39 8E5410 *3413 507-127 54159 TI 81154159 * 888 
Fairchild 5400 491-194 2447-21 54136 Motorola MC54136 494-167 484-44 

'r: Ferranti ZN5400 491-196 TI 8115410 * 836 TI 81154136 * 878 5416 Fairchild 5416 484-145 
lSI Logic LC-5400 4140-140 490-179 494-170 Motorola MC5416 484-148 
Motorola MC5400 492-2 54100 Motorola MC54100 495-107 5414 Fairchild 5414 507-148 National DM5416 484-150 

~ National DM5400 492-4 TI 81154100 * 867 Motorola MC5414 507-151 Signetics 5416 484-154 
Signetics 5400 492-7 495-109 National DM5414 507-153 TI 8115416 * 838 TI 8115400 * 833 54104 Fairchild 54104 487-94 Signetics 5414 507-155 484-156 

492-9 54105 Fairchild 54105 487-95 TI 8115414 * 837 54160 Fairchild 54160 480-125 
5401 Fairchild 5401 491-119 54107 Fairchild 54107 487-162 507-157 

Motorola MC54160 480-130 
Ferranti ZN5401 491-123 Ferranti ZN54107 487-166 54141 Fairchild 54141 2464-70 
Motorola MC5401 491-129 Motorola MC54107 487-172 Motorola MC54141 2464-73 

National DM54160A 480-134 

National DM5401 491-133 National DM54107 487-176 National DM54141 2464-75 Signetics 54160 480-138 

Reticon R5401 2962-135 Signetics 54107 487-180 54143 TI 81154143 * 882 
TI 81154160 * 889 

TI 8115401 * 833 TI 81154107 * 869 482-67 480-143 

491-140 487-184 54144 TI 81154144 * 882 
54161 Fairchild 54161 478-99 

54016 TI TM54016-15 3480-65 54109 National DM54109 487-115 482-69 Ferranti ZN54161 478-103 

5402 Fairchild 5402 494-81 Signetics 54109 487-117 54145 Fairchild 54145 482-139 Motorola MC54161 478-107 

Ferranti ZN5402 494-83 TI 81154109 * 870 Motorola MC54145 482-142 National DM54161A 478-111 

Motorola MC5402 494-88 487-119 National DM54145 482-144 Signetics 54161 478-115 

National DM5402 494-90 5411 Fairchild 5411 489-36 Signetics 54145 482-146 TI 81154161 * 889 

Nallonal 1,11,15402 *3327 National DM5411 489-39 TI 81154145 * 882 478-120 

2898-150 Panasonic AN5411 2904-73 482-148 54162 Fairchild 54162 480-178 

Signetics 5402 494-92 Signetics 5411 489-41 54147 National DM54147 509-29 Motorola MC54162 480-181 

TI 8115402 * 833 SSS SCL5411 462-84 Signetics 54147 509-31 National DM54162A 480-183 

494-96 54110 TI 81154110 * 870 TI 81154147 * 882 TI 81154162 * 890 
5403 Fairchild 5403 491-120 487-70 509-33 480-185 

Ferranti ZN5403 491-124 54111 TI 81154111 * 871 54148 National DM54148 508-131 54163 Fairchild 54163 478-156 
Motorola MC5403 491-130 488-34 Signetics 54148 508-135 Ferranti ZN54163 478-158 
National DM5403 491-134 54116 Signetics 54116 495-101 TI SII54148 * 883 Motorola MC54163i\ 478-161 
Reticon R5403 2962-134 TI 81154116 * 872 508-139 National DM54163 478-163 
Signetics 5403 491-138 495-105 54150 FairChild 54150 500-74 Signetics 54163 ' 478-165 
TI 8115403 * 834 54118 Ferranti ZN54118 496-1 Ferranti ZN54150 500-76 TI 81154163 * 890 

491-141 54119 Ferranti ZN54119 496-2 Motorola MC54150 500-79 478-167 
5404 Fairchild 5404 477-153 5412 Fairchild 5412 490-144 National DM54150 500-81 54164 Fairchild 54164 502-13 

Ferranti ZN5404 477-155 Ferranti ZN5412 490-146 Signetics 54150 500-83 3490-102 
Motorola MC5404 477-158 TI 8115412 * 837 TI 81154150 * 883 Ferranti ZN54164 502-15 
National DM5404 477-160 490-149 500-85 3490-106 
Reticon R5404 2962-137 54120 Motorola MC54120 507-46 54151 Fairchild 54151 499-142 National DM54164 502-18 
Signetics 5404 477-163 TI 81154120 * 873 Ferranti ZN54151 499-144 3490-112 
TI 8115404 * 834 507-48 Motorola MC54151 499-147 Signetics 54164 502-22 

477-165 54121 Fairchild 54121 500-94 National DM54151A 499-149 3490-118 
5405 Fairchild 5405 477-55 Ferranti ZN54121 500-96 Signetics 54151 499-151 TI 81154164 * 891 

Ferranti ZN5405 477-57 Motorola MC54121 500-99 TI 81154151A * 884 502-24 
Motorola MC5405 477-60 National DM54121 500-101 499-153 * 891 
National DM5405 477-62 Signetics 54121 500-103 54152 FairChild 54152 500-3 3490-122 

MM5405 2898-151 TI 81154121 * 873 Motorola MC54152 500-4 54165 Fairchild 54165 502-65 
Reticon R5405 2962-138 500-105 TI 81154152A * 884 3490-46 
TI 8115405 * 834 54122 Fairchild 54122 500-118 500-10 Ferranti ZN54165 502-67 

477-66 Ferranti ZN54122 500-120 54153 FairChild 54153 498-12 Motorola MC54165 502-69 
5406 Fairchild 5406 484-158 Motorola MC54122 500-122 Ferranti ZN54153 498-14 3490-48 

Arranged alphanumencally from left to right. 
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54165 National OM54165 502-71 54181 Fairchild 54181 475-1 54197 National 01.154197 478-54 54251 TI SII54251 * 915 
3490-50 Ferranti ZN54181 475-4 TI SII54197 * 904 500-33 

Signetics 54165 502-73 Motorola MC54181 475-5 478-68 54259 National OM54259 496-25 
3490-52 National OM54181 475-7 54198 Fairchild 54198 502-47 TI 81154259 * 917 

TI 8rJ54165 * 891 Signetics 54181 475-8 3490-2 496-31 
502-75 TI 81154181 * 897 National OM54198 502-50 5426 Fairchild 5426 484-78 

* 891 475-10 3490-8 Motorola MC5426 484-81 
3490-54 54182 Fairchild 54182 475-67 TI 8U54198 * 904 National OM5426 484-83 

54166 Fairchild 54166 502-86 Motorola MC54182 475-71 502-52 Signetics 5426 484-89 
3490-56 National OM54182 475-73 * 904 TI 8U5426 * 841 

Ferranti ZN54166 502-88 TI 81154182 * 898 3490-13 484-91 
National OM54166 502-91 475-75 54199 Fairchild 54199 502-54 54265 TI SU54265 * 918 

3490-63 54184 Ferranti ZN54184 507-39 3490-3 507-114 
Signetics 54166 502-93 National OM54184 507-41 National OM54199 502-57 5427 Fairchild 5427 494-30 

3490-65 TI 81154184 * 440 3490-9 Ferranti ZN5427 494-32 
TI 8f154166 * 891 * 899 Signetics 54199 502-59 Motorola MC5427 494-35 

502-95 507-43 TI Sfl54199 * 905 National OM5427 494-37 
* 891 * 440 502-61 Signetics 5427 494-39 r----~ 

3490-67 * 899 * 905 TI SII5427 * 842 
54167 Fairchild 54167 507-19 3454-6 3490-14 494-41 

Motorola MC54167 507-20 8!l54184A * 440 542 AD AD542J *3153 54273 TI SII54273 * !ll!1 
TI SII54167 * 892 54185 National OM54185A 507-33 2921-42 54276 TI 8rJ54276 * 920 

5417 Fairchild 5417 484-123 TI 81154185A * 900 \I 266-7 488-161 
Iri1 Motorola MC5417 484-126 507-36 AD542K *3153 54278 TI 81154278 * 921 

National OM5417 484-128 * 900 2920-32 508-56 B 
Signetics 5417 484-130 3454-1 \I 266-7 54279 Fairchild 54279 495-161 ~ 
TI 8115417 * 838 54187 TI 81154187 * 900 AD542L *3153 Signetics 54279 495-164 

484-132 54188 TI SN54188A 3459-44 2918-6 TI 81154279 * 921 (7:: 

54170 Fairchild 54170 496-167 5419 SSS SCL5419 462-107 \I 266-7 495-166 (1T1 

3470-44 54190 Fairchild 54190 481-163 AD5428 *3153 5428 Ferranti ZN5428 494-84 ~ 
ZN54170 3470-48 Motorola MC54190 481-166 2920-31 Signetics 5428 494-93 i'""~ 

:;;) 
Ferranti ZN54170 496-169 National OM54190 481-168 \I 266-7 TI 8tl5423 * 842 -' 
National OM54170 3470-52 Signetics 54190 481-170 Dal&1 M.I-542r.1C *2623 494-97 ~' 

Signetics 54170 496-172 TI 81154190 * 901 2887-92 54283 Fairchild 54283 476-44 j:::: 

TI 81154170 * 893 481-172 2915-9 Ferranti ZN54283A 476-48 r.;, 
r. 497-1 54191 Fairchild 54191 479-122 Ar.I-5421.!:.1 *2620 TI 81:54283 * 922 
~ * 893 Ferranti ZN54191 479-124 2887-93 476-60 

3470-58 Motorola MC54191 479-127 2915-4 54284 National 01.154284 475-111 
54173 Fairchild 54173 486-17 National OM54191 479-129 Oatel AM-542MR 2887-94 TI 81J54284 * !l23 

National OM54173 486-20 Signetics 54191 479-131 2915-5 475-112 
Signetics 54173 486-26 TI Srl54191 * !l01 Dattl Al.1542 *2613 

54285 TI 81:54235 * 923 '---
TI S1I54173 * 894 479-133 *2614 

475-109 
486-30 54192 Fairchild 54192 481-124 HybridSys AOC542B-8 2426-53 54290 Motorola MC54290 480-44 

54174 Fairchild 54174 486-42 Ferranti ZN54192 481-126 AOC542C-8 2426-54 TI 81154290 * 924 
Ferranti ZN54174 486-45 Motorola MC54192 481-129 Sanyo STK542 2955-77 

480-52 
Motorola MC54174 486-48 National OM54192 481-131 54293 Fairchild 54293 479-23 
National OM54174 486-50 TI 81154192 * 902 

81gncllcs [lE542 *3393 Motorola MC54293 479-33 
Signetics 54174 486-52 481-136 

2898-10 
TI SII54293 * 925 5420 Fairchild 5420 490-82 

TI 8ii54174 * 895 54193 Fairchild 54193 479-170 
Ferranti ZN5420 490-84 

479-41 
486-54 Ferranti ZN54193 479-172 54298 Fairchild 54298 499-68 

54175 Fairchild 54175 485-111 Motorola MC54193 479-175 LSILogic LSI-5420 4140-148 Motorola MC54298 499-70 
Ferranti ZN54175 485-113 National OM54193 479-177 Motorola MC5420 490-87 Signetics 54298 499-72 

National OM5420 490-89 Motorola MC54175 485-116 Signetics 54193 479-181 (";,.. .... ,,+: ....... 5420 ~:;Q-92 
TI 8U54298 * 926 

ljational OM54175 485-118 11 Sll54193 * 902 
.... ,~IIUU ... .,) 499-74 

Signetics 54175 485-120 480-1 TI SII5420 * 839 543 Dalel Ar.1-543r.~C *2623 
TI 81154175 * 895 54194 Fairchild 54194 501-139 490-94 2887-95 

485-122 3488-66 5421 Fairchild 5421 488-165 2914-45 
54176 Fairchild 54176 480-79 Ferranti ZN54194 501-141 Signetics 5421 488-167 AU-5431.m *2620 

Motorola MC54176 480-85 Motorola MC54194 501-144 5422 FairChild 5422 490-~6 2887-96 
National 01.154176 480-90 3488-76 TI 8115422 * 840 2914-43 
TI ~!!54176 >'< e~5 tJational OM54194 501-146 490-49 Oatel AM-543MR 2887-97 

480-104 3488-78 54221 Signetics 54221 500-138 2914-44 
54177 Fairchild 54177 478-41 Signetics 54194 501-148 TI 81154221 * 906 Dalel Ar.1543 *2614 

Motorola MC54177 478-47 3488-82 500-140 5430 Fairchild 5430 492-60 
National OM54177 478-53 TI 81154194 * 902 5423 Fairchild 5423 494-4 Ferranti ZN5430 492-62 
TI 81154177 * 896 501-150 Motorola MC5423 494-7 Motorola MC5430 492-65 

478-67 * 902 National OM5423 494-9 National OM5430 492-67 
54178 Fairchild 54178 501-103 3488-89 TI 8!15423 * 840 MM5430 2900-111 

3488-64 54195 Fairchild 54195 501-34 494-11 Panasonic AN5430 2904-74 
TI 8f154178 * 896 3488-102 54240 National MM54240 2486-14 Signetics 5430 492-69 

501-108 Motorola MC54195 501-39 54246 TI 81154246 * 913 TI 8115430 * 842 
* 896 3488-128 2464-14 492-71 

3488-87 National OM54195 501-43 54247 TI 81154247 * 913 54301 SSS SCL54301 2899-143 
54179 Fairchild 54179 501-110 3489-10 2463-171 5431 National MM5431 2900-112 

3488-65 Signetics 54195 501-47 54248 TI 81154248 * 914 Panasonic AtJ5431 2904-75 
TI 81154179 * 897 TI 81154195 * 90a 2463-130 5432 Fairchild 5432 493-120 

501-118 501-50 54249 TI 81154249 * 914 Ferranti ZN5432 493-122 
* 897 * 903 2463-96 National 01.15432 493-125 

3488-88 3489-19 5425 FairChild 5425 493-172 Signetics 5432 493-127 
54180 Fairchild 54180 508-153 54196 Fairchild 54196 480-80 Ferranti ZN5425 493-174 TI 8::5432 * 843 

Ferranti ZN54180 508-155 Motorola MC54196 480-86 Motorola MC5425 493-177 493-129 
Motorola MC54180 508-158 National OM54196 480-91 National OM5425 493-179 5433 Signetics 5433 494-63 
National 01.154180 508-160 TI SU54196 * 903 MM5425 2902-20 TI 8rl5433 * 843 
Signetics 54180 508-164 480-105 Signetics 5425 493-181 494-65 
TI SU54180 * 897 54197 Fairchild 54197 478-42 TI SN5425 494-2 5435 Panasonic AN5435 2904-76 

509-2 Motorola MC54197 478-48 54251 National OM54251 500-31 54365 National 01.154365 476-157 

\I Indicates page number in Application Note Oirectory. 
* Indicates additional data is provided on the page. noted. 
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54365 Signetics 

TI 

54366 National 

Signetics 

TI 

54367 National 

Signetics 

TI 

54368 National 

Signetics 

TI 

5437 Fairchild 
Ferranti 
Motorola 
National 

Signetics 
TI 

54376 TI 

5438 Fairchild 
Ferranti 
Motorola 
National 
TI 

5439 Signetics 
TI 

54390 TI 

54393 TI 

544 AD 

Intel 
Signetics 

5440 Fairchild 
Ferranti 
Motorola 
National 
Signetics 
TI 

54408 Motorola 
5441 National 
544167 TI 
5442 Fairchild 

Ferranti 
Motorola 
National 
Signetics 
TI 

54425 TI 

54426 TI 

5443 Fairchild 
Motorola 

102 

Davlea 

54365A 

8N54365A 

DM54366 

54366A 

81154366A 

DM54367 

54367A 

8N54367A 

DM54368 

54368A 

8"54368A 

5437 
ZN5437 
MC5437 
DM5437 
MM5437 
5437 
8H5437 

8N54376 

5438 
ZN5438 
MC5438 
DM5438 
8N5438 

5439 
8115439 

8N54390 

8N54393 

AD544J 

AD544K 

AD544L 

AD5448 

iSBC544 
NE544 
5440 
ZN5440 
MC5440 
DM5440 
5440 
8N5440 

MC54408 
DM5441A 
SN544167 
5442 
ZN5442 
MC5442 
DM5442 
5442 
8N5442A 

8N54425 

8N54426 

5443 
MC5443 

BUI 
Plga-Lln. Number Sourea 

165 
485-18 

* 935 
169 
485-22 
105 
485-15 
113 
485-19 

* 935 
117 
485-23 
158 
485-16 
166 
485-20 

* 936 
170 
485-24 
706 
485-15 
114 
485-19 

* 936 
118 
485-23 
491-82 
491-84 
491-87 
491-89 

2896-42 
491-93 

* 844 
491-95 

* 939 
488-159 
491-32 
491-35 
491-38 
491-40 

* 844 
491-45 
491-42 

* 844 
491-46 

* 943 
481-40 

* 943 
479-8 

*3153 
2921-45 

\I 266-7 
*3153 

2920-27 
\I 266-7 
*3153 

2918-1 
\I 266-7 
*3153 

2920-30 
\I 266-7 

1765-6 
2906-113 
489-186 
489-188 
489-191 
490-2 
490-5 

* 845 
.490-7 
508-101 

2464-66 
507-22 
482-153 
483-3 
483-6 
483-10 
483-18 

* 845 
483-23 

* 946 
476-140 

* 946 
476-114 
482-100 
482-103 

5443 TI 

5444 Fairchild 
Motorola 
TI 

5445 Fairchild 
Motorola 
National 
Nltlonal 

TI 

54452 Motorola 
54453 Motorola 
54454 Motorola 
54455 Motorola 
54456 Motorola 
5446 Fairchild 

Motorola 
National 

National 

TI 

54460 Motorola 
54468 Motorola 

5447 Fairchild 
Motorola 
National 

IIltlonal 

TI 

5448 Fairchild 
Motorola 
National 
Hatlonal 

TI 

5449 Fairchild 
Motorola 
TI 

54490 TI 

545 AD 

Signetics 
5450 Fairchild 

Ferranti 
Motorola 
National 
Nallonal 

Signetics 
SSS 
TI 

5451 Fairchild 
Ferranti 
Motorola 
National 
National 

SGS 
Signetics 
TI 

5452 tlatlonal 

5453 Fairchild 
Ferranti 
Motorola 
National 

Davlea 

8N5443A 

5444 
MC5444 
8N5444A 

5445 
MC5445 
DM5445 
rm5445 

8N5445 

MC54452 
MC54453 
MC54454 
MC54455 
MC54456 
5446 
MC5446 
DM5446A 

MI.15446 

8115446A 

MC54460 
MC54468 

5447 
MC5447 
DM5447A 

~m5447 

8115447A 

5448 
MC5448 
DM5448 
M1.15448 

8N5448 

5449 
MC5449 
8"5449 

8N54490 

AD545J 

AD545K 

AD545L 

AD545M 

NE545B 
5450 
ZN5450 
MC5450 
DM5450 
r.1"'5450 

5450 
SCL5450 
8N5450 

5451 
ZN5451 
MC5451 
DM5451 
1.11.15451 

LS5451 
5451 
8115451 

"""5452 

5453 
ZN5453 
MC5453 
DM5453 

Bua 
Plga-Llna Numblr Source 

* 846 
482-105 
482-93 
482-95 

* 846 
482-97 
482-129 
482-132 
482-134 

* 735 
2464-94 

* 846 
482-137 
481-66 

5454 

5455 

5456 

5457 

Nillonil 

TI 

Fairchild 
Ferranti 
Motorola 
National 
TI 

National 
SSS 
Ilatlonil 

Natlonll 479-6 
482-20 
480-35 
474-5 

545740 TI 
5458 Nltlonal 

SSS 2464-5 
2464-10 
2464-12 

5459 lIallonll 

\I 259-15 
* 735 

2464-95 
* 847 

2464-15 
506-3 
505-130 

2485-50 
2463-147 
2463-157 
2463-163 

\I 259-15 
* 735 

2464-96 
* 847 

545C239 

546 
5460 

5462 
5463 

5464 

5465 
5466 

2463-172 547 
2463-104 
2463-113 
2463-121 

* 735 
2464-97 

* 847 
2463-131 
2463-79 
2463-85 

* 847 
2463-97 

* 955 
481-41 

*3153 
2920-13 

*3153 
2920-12 

*3153 
2917-47 

*3153 
2917-13 
2896-55 
492-143 
492-145 
492-148 
492-150 

* 735 
. 2464-92 

492-153 
2899-144 

* 848 
492-155 
492-165 
492-167 
492-170 
492-172 

* 735 
2464-93 
493-5 
492-174 

* 848 
492-176 

* 735 
2466-2 
493-75 
493-77 
493-80 
493-82 

5470 

5471 
5472 

5473 

5474 

5475 

Mitel 
NEC-Micro 
Fairchild 
Motorola 
National 
Signetics 
TI 

National 
National 
SSS 
Natlonll 

National 
lIatlonal 

AD 

NEC-Micro 

Fairchild 
Ferranti 
Motorola 
National 
SSS 
TI 

SSS 
Fairchild 
Ferranti 
Motorola 
National 
SSS 
TI 

Fairchild 
Ferranti 
Motorola 
National 
Signetics 
TI 

Fairchild 
Ferranti 
Motorola 
National 

Signetics 
SSS 
TI 

Fairchild 
Ferranti 
Motorola 
National 

Arranged alphanumerically from left to right. 

Davlea 

MM5453 

8N5453 

5454 
ZN5454 
MC5454 
DM5454 
8N5454 

MM5455 
SCL5455 
1.11.15456 

1.11.15457 

SN545740 
1,u15458 • 
SCL5458 
MI.15459 

MD545C239 
uPD546 
5460 
MC5460 
DM5460 
5460 
8N5460 

MM5462 
MM5463 
SCL5463 
1.\1,15464 

MM5465 
JAr,15466 

AD547J 

AD547K 

AD547L 

AD5478 

uPD547 
uPD547L 
5470 
ZN5470 
MC5470 
DM5470 
SCL5470 
8115470 

SCL5471 
5472 
ZN5472 
MC5472 
DM5472 
SCL5472 
8N5472 

5473 
ZN5473 
MC5473 
DM5473 
5473 
8115473 

5474 
ZN5474 
MC5474 
DM5474 
MM5474 
5474 
SCL5474 
8N5474 

5475 
ZN5475 
MC5475 
DM5475 

Blae 
Plge-Llna Number Source Davlee Plga-Llna 

* 735 
2466-3 

* 849 
493-84 
493-63 
493-65 
493-68 
493-70 

* 850 
493-72 

2899-7 
2899-70 

*3327 
2899-8 

*3327 
2899-9 
503-108 

* 735 
2899-24 

* 735 

454-54 
1088-70 
493-19 
493-22 
493-24 
493-26 

* 852 
493-27 

2899-10 
2899-11 
2899-71 

*3327 
2899-12 
2899-13 

* 735 
2899-14 

*3151 
*3153 

2920-35 
*3151 
*3153 

2917-55 
*3151 
*3153 

2917-21 
*3151 
*3153 

2917-56 
1088-71 
1088-72 
487-59 
487-61 
487-63 
487-65 

2899-175 
* 855 

487-68 
2899-176 
487-72 
487-74 
487-77 
487-79 

2899-177 
* 856 

487-81 
487-163 
487-167 
487-173 
487-177 
487-161 

* 856 
487-185 
485-54 
485-56 
485-59 
485-61 

2464-88 
485-63 

2899-72 
* 857 

485-65 
495-117 
495-119 
495-122 
495-124 

5475 

5476 

5477 

5478 

548 
5480 

5481 

5482 

5483 

5484 

5485 

5486 

5488 
5489 

5490 

5491 

Signetics 
TI 

Fairchild 
Ferranti 
Motorola 
National 

Signetics 
TI 

Fairchild 
Motorola 
National 
TI 

National 
SSS 
NEC-Micro 
Fairchild 
Motorola 
TI 

SSS 
TI 
Fairchild 
Ferranti 
SSS 
TI 

Fairchild 
Ferranti 
Motorola 
National 

Signetics 
SSS 
TI 

National 
SSS 
TI 
~airchild 
Ferranti 
Motorola 
National 

Signetics 
SSS 
TI 

Fairchild 
Ferranti 
Motorola 
National 

Signetics 
SSS 
TI 

TI 
AMD 

Ferranti 
Fairchild 
Ferranti 
Motorola 
National 
Signetics 
TI 

Fairchild 

Ferranti 

Motorola 

National 

Signetics 

TI 

5475 
8N5475 

5476 
ZN5476 
MC5476 
DM5476 
MM5476 
5476 
8115476 

5477 
MC5477 
MM5477 
8115477 

MM5478 
SCL5478 
uPD548 
5480 
MC5480 
8115480 

SCL5481 
8115481 
5482 
ZN5482 
SCL5482 
8115482 

5483 
ZN5483A 
MC5483 
DM5483 

MM5483 
5483 
SCL5483 
8115483A 

MM5484 
SCL5484 
8115484 
5485 
ZN5485 
MC5485 
DM5485 
MM5485 
5485 
SCL5485 
8N5485 

5486 
ZN5486 
MC5486 
DM5486 
MM5486 
5486 
SCL5486 
8"5486 

8115488 
AM5489 
AM5489-1 
ZN5489 
5490 
ZN5490A 
MC5490 
DM5490 
5490 
8115490A 

5491 

ZN5491A 

MC5491 
MC5491A 
DM5491A 
SN5491A 
5491 

8N5491A 

495-126 
* 858 

495-128 
488-36 
488-38 
488-41 
488-43 

2464-89 
488-45 

* 858 
488-47 
495-149 
495-150 

2464-90 
* 859 

495-152 
2464-91 
2899-145 
1088-73 
474-141 
474-142 

* 860 
474-144 

2899-170 
* 860 

474-157 
474-159 

2899-146 
* 860 

474-162 
476-45 
476-49 
476-54 
476-56 

\I 228-7 
2466-14 
476-58 

2899-147 
* 861 

476-61 
2465-144 
2899-103 

* 861 
474-35 
474-41 
474-45 
474-51 

2465-134 
474-57 

2899-171 
* 862 

474-62 
495-6 
495-8 
495-11 
495-15 

2463-54 
495-20 

2899-172 
* 862 

495-22 
. * 863 

3471-75 
3471-39 
497-36 
480-37 
480-40 
480-45 
480-48 
480-50 

* 864 
480-53 
502-121 

3491-3 
502-123 

3491-5 
502-126 

3491-7 
502-128 

3491-9 
502-130 

3491-11 

* 8~4 
502-132 

* 864 
3491-13 

© Ie MASTER 1983 



PART NUM8ER I~JDE)( 
Basa Dasa Basa BISI 
Ilcmber Sourca Davlce PIGe-Line /lumbar Source Davlce PIGs-Lina Ilumbor Source Davlce Page-Line lIumbor Source Devlca Pita-Lin a 

5492 Fairchild 5492 482-26 54ALS05 54ALS1241 54ALS1620 
Ferranti ZN5492A 482-28 1,1010ro13 SII54ALS05 * 732 TI Sl154ALS1241 * 1018 TI S1I54ALS1620* 1021 
Motorola MC5492 482-31 477-68 504-25 505-103 
National DM5492A 482-33 TI Sfl54ALS05 * 834 54ALS1242 54ALS1621 
RIFA SN5492A 482-35 477-70 TI SII54ALS1242* 1018 11 SII54ALS1621 * 1021 
Signetics 5492 482-36 54ALS08 503-39 505-83 

11 SII5492A * 864 1,1010ro13 S!l54ALS08 * 732 54ALS1243 54ALS1622 
482-38 489-135 TI SII54ALS1243* 1019 TI Sl154ALS1622* 1021 

5493 Fairchild 5493 479-24 National DM54ALS08 489-139 503-40 505-84 

Ferranti ZN5493A 479-29 TI SU54ALS08 * 835 54ALS1244 54ALS1623 

Motorola MC5493 479-34 489-143 TI SI154ALS124h 1019 TI SU54ALS162l* 1021 

National DM5493A 479-37 54ALS09 504-26 505-104 

Signetics 5493 479-39 1,1010rola SII54ALS09 * 732 54ALS1245 54ALS163 

TI SII5493A * 865 489-97 TI SI154ALS124h 1019 r,lolorola SII54ALS163 * 732 

479-42 TI SII54ALS09 * 836 504-167 478-169 

5494 Fairchild 5494 501-131 489-99 54ALS13 National DM54ALS163 478-171 

3489-77 54ALS10 1,lolcrola SII54ALS13 * 732 TI SII54ALS163 * 890 

Ferranti ZN5494 3489-79 
I,lolorola SII54ALS10 * 732 54ALS131 478-173 --

Molorola MC5494 501-134 
490-182 TI SII54ALS131 * 876 54ALS1638 

3489-81 
TI SII54ALS10 * 836 484-18 11 Srl54ALS1638* 1022 

Signetics 5494 3489-83 
490-184 54ALS132 504-83 

TI SII5494 * 865 
54ALS1000 1,lolorola SII54ALS132 * 732 54ALS1639 

TI Srl54ALS1000 * 1013 54ALS133 TI Sfl54ALS 1639 * 1022 

§ 501-137 492-16 TI SII54ALS133 * 877 504-84 
* 865 54ALS1002 492-117 54ALS164 

3489-85 TI S1154ALS1002* 1013 54ALS137 I.lolorola SII54ALS164 * 732 
5495 Fairchild 5495 501-77 494-107 TI SII54ALS137 * 879 502-26 ~ 

3488-67 54ALS1003 484-11 11 SII54ALS164 * 891 r.:: 
Ferranti ZN5495A 501-80 TI S1l54ALS100l* 1014 . 54ALS138 502-28 S 3488-72 491-151 !.Iolorola SII54ALS138 * 732 54ALS1640 
Molorola MC5495A 501-83 54ALS1004 483-148 TI SN54ALS 1640 * 1023 g 3489-27 TI Srl54AlSl00h 1014 TI SII54ALS138* 880 ~ 504-117 
National DM5495 501-85 477-173 483-152 54ALS1641 ~ 

3488-79 54ALS1005 54ALS139 TI SN54ALSl641 504-149 

ffi' Signetics 5495A 501-87 TI S!l54ALS1005* 1014 I,\olorola SII54ALS139 * 732 54ALS1642 
3488-83 477-71 

483-54 TI S1I54ALS1642* 1023 ?':""; 
TI SII5495A * 866 54ALS1008 

TI S!l54ALS139 * 880 504-97 ~, 
501-89 TI SI154ALS100h 1015 54ALS1643 

489-144 483-56 
* 866 54ALS14 11 S1I54ALS1643 * 1023 

3488-90 54ALS1010 
TI S1154ALS10l0* 1015 I.lolorola Sfl54ALS14 * 732 504-118 

5496 Fairchild 5496 501-178 54ALS1644 
3489-101 490-185 54ALS15 ~ 

54ALS1011 I.lolorola SII54ALS15 * 732 TI Srl54ALS 1644 * 1023 
Ferranti ZN5496 501-180 

TI S1I54ALS1011 * 1015 489-11 505-30 
3489-103 

489-45 11 SII54ALS15 * 838 54ALS1645 
Molorola MC5496 501-183 

54ALS1020 489-13 11 Sfl54ALS1645 * 1023 
3489-106 TI Srl54ALS1020 * 1016 54ALS151 504-168 

Nalional DM5496 501-185 490-99 1.1010rola SII54ALS151 * 732 *1023 
3489-108 54ALS1032 499-155 2478-43 

Signelics 5496 501-187 TI SII54ALS1032 * 1016 TI SII54ALS151 * 884 54ALS165 
3489-110 493-135 499-157 TI SII54ALS165 * 891 

TI SII5496 * 866 54ALS1034 54ALS153 502-77 
502-2 TI SIi54ALS103h 1017 1.lolorola SII54ALS153 * 732 54ALS166 

* 866 174 498-27 TI SII54ALS166 * 891 
::J~:;3-11'; 485-25 TI SII54ALS153 * 884 502-97 

5497 Fairchild 5497 508-75 54ALS1035 498-29 54ALS168 
Molorola MC5497 508-77 TI S1I54ALS1035* 1017 54ALS157 

!.lolorola SII54ALS168 * 732 
TI SII5497 * 866 476-155 1.1010rola SU54ALS157 * 732 481-94 

508-79 54ALS109 499-24 TI SII54ALS168 * 892 
54ALSOO I.lolerola SII54ALS109 * 732 TI SII54ALS157 * 887 

481-96 
I.lolorola SII54ALSOO * 732 487-121 499-26 54ALS169 _ 

492-11 IJational DM54ALS109 487-123 54ALS158 
i~olorola Sii54ALS169 * 732 

National DM54ALSOO 492-13 TI SU54ALS109 * 870 1,1010rela SII54ALS158 * 732 
479-93 

TI SII54ALSOO * 833 487-125 498-118 TI SII54ALS169 * 092 
492-15 54ALSl1 TI SII54ALS158 * 807 

479-95 
54ALSOl I.lolorola SII54ALSll * 732 54ALS16L8 

Uolcrola S:154ALSOI * 732 489-43 
498-120 TI FP54AlS 16LB 506-91 

491-145 TI SU54ALSll * 836 
54ALS160 54ALS16R4 

TI S!l54ALSOl * 033 489-46 
1,1010ro13 S!l54ALS160 * 732 TI FP54AlS16R4 506-93 

491-149 54ALS112 
480-145 3457-1 

54ALS02 TI SU54ALS112 * 871 National DM54ALS160 480-147 TI Srl54ALS16Rh 1025 
I.!nlorola SIl54ALS02 * 732 488~ 104 TI SU54ALS160 * 089 54ALS16R6 

494-100 54ALS113 480-149 TI FP54AlS 16R6 506-94 
National DM54ALS02 494-104 National DM54ALSl13 488-70 54ALS161 3457-2 
TI S!l54ALS02 * 833 11 SII54ALS113 * 871 r.lolerala SII54ALS161 * 732 54ALS16R8 

494-106 488-71 478-122 TI FP54AlS16RB 506-95 
54ALS03 54ALSl14 National DM54ALS161 478-124 3457-3 

r,lclcrcla Srl54ALS03 * 732 TI SU54ALS114 * 872 TI _ SII54ALS161 * 889 54ALS174 
491-146 488-135 478-126 Motorola MC54ALS174 486-56 

TI SU54ALS03 * '834 54ALS12 54ALS1616 TI Srl54ALS174 * 095 
491-150 1,:~lcral~ SU54ALS12 * 732 TI S::54ALS 1616 * 1020 486-58 

54ALS04 490-151 54ALS162 54ALS175 
1.lalcrola SU54ALS04 * 732 TI SII54ALS12 * 837 1,1 olcrc la SU54ALS162 * 732 TI SU54ALS175 * BllS 

477-168 490-153 480-187 485-124 
National DM54ALS04 477-170 54ALS1240 National DM54ALS162 481-2 54ALS190 
TI SII54ALS04 * 834 TI SU54ALS1240* 1018 TI SU54ALSI62 * 890 I,laterola SII54ALS190 * 732 

477-172 503-120 481-8 481-174 

'11 Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted. 
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54ALS190 54ALS245 504-169 54ALS37 54ALS561 
TI SN54ALS190 * 901 TI SH54ALS245 * 913 Motorola SH54ALS37 * 732 Motorola S1I54ALS561 * 732 

481-176 2478-44 491-97 482-78 
54ALS191 54ALS251 TI SII54ALS37 * 844 TI SN54ALS561 482-80 

Motorola SN54ALS191 * 732 Uotorola SII54ALS251 * 732 491-99 54ALS563 
479-135 500-35 54ALS373 Motorola SI154ALS563 * 732 

TI . SII54ALS191 * 901 TI SII54ALS251 * 915 Motorola SH54ALS373 * 732 496-107 
479-144 500-37 496-48 TI SN54ALS563 * 962 

54ALS192 54ALS253 National DM54ALS373 496-52 496-115 
Motorola SII54ALS192 * 732 l.Iotorola SII54ALS253 * 732 TI SN54ALS373 496-56 54ALS564 

481-138 497-139 54ALS374 Motorola SH54ALS564 * 732 
TI SII54ALS192 * 902 TI SII54ALS253 * .915 I,'otorola SII54ALS374 * 732 486-116 

481-140 497-140 486-171 TI SN54ALS564 * 962 54ALS193 
54ALS257 National DM54ALS374 486-175 486-120 l.Iotorola SI154ALS193 * 732 

480-3 
Motorola SII54ALS257 * 732 TI SN54ALS374 486-179 54ALS568 

TI SII54ALS193 * 902 
498-156 54ALS377 !.!otorola SII54ALS568 * 732 

480-5 
TI SI154ALS257 * 916 ',totorola SII54ALS377 * 732 481-90 

54ALS20 498-158 487-38 TI SII54ALS568 * 963 
l.Iotorola SII54ALS20 * 732 

54ALS258 National DM54ALS377 487-40 481-92 

490-97 
I,totorola SI154ALS258 * 732 54ALS38 54ALS569 

TI SII54ALS20 * 839 
498-78 I,totorola SII54ALS38 * 732 Motorola SII54ALS569 * 732 

490-100 
TI SI154ALS258 * 917 491-49 479-86 

54ALS21 498-80 TI SII54ALS38 * 844 TI SI154ALS569 * 963 
TI SII54ALS21 * 839 

54ALS259 491-51 479-87 
488-169 TI SII54ALS259 * 917 54ALS40 54ALS573 

54ALS217 
496-33 Motorola SII54ALS40 * 732 Motorola SII54ALS573 * 732 

TI SII54ALS217 * 440 
54ALS260 490-9 496-49 

* 905 
TI SN54ALS260 494-13 TI S1I54ALS40 * 845 National DM54ALS573 496-53 

497-69 
54ALS27 490-11 TI SII54ALS573 * 964 

54ALS218 
I,totorola SI154ALS27 * 732 54ALS465 496-57 

TI SII54ALS218 * 440 
494-43 TI SII54ALS465 * 952 54ALS574 

* 906 
TI SII54ALS27 * 842 54ALS466 Motorola SN54ALS574 * 732 

497-65 
494-45 TI SII54ALS466 * 952 486-172 

54ALS22 
54ALS273 54ALS467 National DM54ALS574 486-176 

"'otorola SII54ALS22 * 732 
l.1otorola SII54ALS273 * 732 TI SI154ALS467 * 952 TI SII54ALS574 * 964 

490-51 
486-146 54ALS468 486-180 

TI SI154ALS22 * 840 
National DM54ALS273 486-148 TI SII54ALS468 * 952 54ALS575 

490-53 TI SII54ALS273 * 919 54ALS474 TI SI154ALS575 * 964 
54ALS238 486-150 TI SN54ALS474 1094-106 

486-181 
l.1otorola SI154ALS238 * 732 54ALS28 54ALS518 

54ALS576 
54ALS239 r,totorola SII54ALS28 * 732 TI SII54ALS518 * 956 Motorola SII54ALS576 * 732 

I,totorola SI154ALS239 * 732 494-101 474-94 
489-136 

54ALS240 TI SII54ALS28 * 842 54ALS519 
National DM54ALS576 489-140 

494-108 TI SII54ALS519 * 956 Motorola SH54ALS240 * 732 TI SI154ALS576 * 965 
503-116 54ALS299 474-95 

TI SII54ALS299 * 927 54ALS520 486-121 
National DM54ALS240 503-118 

502-144 TI SII54ALS520 * 956 54ALS577 
TI SI154ALS240 * 910 

474-80 TI SII54ALS577 * 965 
503-121 54ALS30 

486-182 
* 910 

TI SII54ALS30 * 842 54ALS521 
492-74 TI SII54ALS521 * 956 54ALS580 

2471-20 
54ALS317 474-81 ,",otorola SI154ALS580 * 732 

54ALS241 
TI SII54ALS317 * 440 54ALS522 496-108 

Motorola SI154ALS241 * 732 * 928 TI SII54ALS522 * 956 National DM54ALS580 496-112 
504-21 

474-82 TI SH54ALS580 * 966 
National DM54ALS241 504-23 497-67 

54ALS533 496-116 
TI SII54ALS241 * 911 54ALS318 

TI SII54ALS318 * 440 Uotcrel3 SIl54ALS533 * 732 54ALS620 
504-27 * 928 496-106 l.1oterela S1I54ALS620 * 732 * 911 497-63 TI SII54ALS533 * 957 505-93 

2470-50 
54ALS32 496-114 National DM54ALS620 505-97 

54ALS242 
l.1oterela SII54ALS32 * 732 54ALS534 TI SII54ALS620 * 976 Uotorola SI154ALS242 * 732 

503-31 493-131 l.1otorola SII54ALS534 * 732 505-105 

National DM54ALS242 503-35 National DM54ALS32 493-133 486-115 54ALS621 

TI SII54ALS242 * 911 TI SII54ALS32 * 843 TI SII54ALS534 * 957 Uoterela SII54ALS621 * 732 

503-41 493-136 486-119 505-81 

* 911 
54ALS323 54ALS537 TI S1I54ALS621 * 976 

2476-35 TI SH54ALS323 * 930 J.1otorola SII54ALS537 * 732 505-85 
54ALS243 502-145 54ALS538 54ALS622 

Motorola S1I54ALS243 * 732 54ALS33 Uotorela SII54ALS538 * 732 Motorola SII54ALS622 * 732 
503-32 Uotorola SII54ALS33 * 732 483-149 505-79 

National DM54ALS243 503-36 494-67 TI SII54ALS538 * 958 National DM54ALS622 505-98 
TI SH54ALS243 * 912 TI SI154ALS33 * 843 483-153 TI S1I54ALS622 * 976 

503-42 494-69 54ALS539 505-86 
* 912 54ALS352 ,",otorola SII54ALS539 * 732 54ALS623 

2476-36 l.1otorola SII54ALS352 * 732 483-50 l.1otorola SH54ALS623 * 732 
54ALS244 497-115 TI SII54ALS539 * 959 505-94 

Motorola SII54ALS244 * 732 TI SII54ALS352 * 932 483-52 National DM54ALS623 505-99 
503-110 497-117 54ALS540 TI S1I54ALS623 * 976 

National DM54ALS244 503-112 54ALS353 l.1otorola SII54ALS540 * 732 54ALS632 
TI S1I54ALS244 * 912 Uotorola SII54ALS353 * 732 TI SII54ALS540 * 960 TI SN54ALS632 509-49 

503-165 497-84 54ALS541 54ALS633 
* 912 TI SII54ALS353 * 933 Motorola SII54ALS541 * 732 TI SN54ALS633 509-50 

2470-51 497-85 TI SII54ALS541 * 960 54ALS634 
54ALS245 54ALS366 54ALS560 TI SN54ALS634 509-51 

Uotorola SII54ALS245 * 732 TI SN54ALS366 477-52 r,totorela SII54ALS560 * 732 54ALS635 
504-163 54ALS367 481-68 TI SN54ALS635 509-52 

National DM54ALS245 504-165 TI SN54ALS367 175 TI SII54ALS560 * 961 54ALS636 
TI SII54ALS245 * 913 485-25 481-70 TI SN54ALS636 508-95 

Arranged alphanumerlcally from left to right. 
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54AlS637 54AlS672 54AlS874 54AS181 
TI SN54AlS637 508-96 I.letorcla SrI54ALS67Z * 732 I.!otercla SII54ALS874 * 732 TI SII54AS10l * 097 

54AlS638 501-17 485-33 475-12 
1.lotarola SII54ALS638 * 732 54AlS677 TI SlI54ALS874 * 1000 54AS20 TI SII54AS20 * 039 

504-79 TI SII54ALS677 * 993 485-40 490-103 
TI SII54ALS638 * 983 474-18 54AlS876 54AS21 TI SU5US21 * 840 

504-85 54AlS678 I.loterell SlI54ALS876 * 732 488-171 
54AlS639 TI SI/54ALS678 * 993 485-34 54AS230 

I.loterola S1I54ALS639 * 732 474-19 National DM54ALS876 485-37 TI SII54AS230 * 910 
504-80 54AlS679 TI S!l54ALS876 * 1009 503-167 

TI SI/54ALS639 * 983 Tt SII54ALS679 * 994 485-41 54AS231 
504-86 474-20 54AlS878 TI SU54AS231 * 910 

54AlS640 54AlS680 Tt SII54ALS878 * 1010 54AS240 
1.lotorela SI/54ALS640 * 732 TI SII54ALS680 * 994 485-42 TI S1I54AS240 * 910 

504-110 474-21 54ALS879 54AS241 
Tt S1I54ALS640 * 984 54AlS688 TI SII54ALS879 * 1010 TI S1I54AS241 * 911 

504-119 TI Sfl54ALS688 * 998 485-43 504-30 

54AlS641 474-114 54ALS880 54AS242 r---
Uetcrela SII54ALS641 * 732 54AlS689 I.lotorola SlI54ALSBBO * 732 TI SII54AS242 * 911 

504-145 TI SIl54ALS689 * 9!18 496-5 503-49 

National DM54ALS641 504-147 474-96 National DM54ALS880 496-7 54AS243 

TI SlI54ALS641 * 984 54AlS690 TI SII54ALS880 * 1011 TI S1I54AS243 * 912 

504-150 I.lotorola SII54ALS690 * 732 496-9 503-50 ; 54ALS642 480-188 54ALSK1641 54AS244 

!.Iotorola SII54ALS642 * 732 National DM54ALS690 481-3 TI SX54HSK1641 * 1023 TI Srl54AS244 * 912 

504-93 54AlS691 54ASOO TI SII54ASOO * 833 504-31 

National DM54ALS642 504-95 I.loterola SII54ALS691 * 732 492-19 54AS251 -' 

Tt SIl54ALS642 * 984 478-85 54AS02 TI S:154AS02 * 833 Tt S1I54AS251 * 915 

~ 504-98 National DM54ALS691 478-89 494-112 500-39 

54AlS643 54AlS692 . 54AS08 TI SII54AS08 * 835 54AS253 .. 
l.Iotorola SII54ALS643 * 732 r.loterola SIl54ALS692 * 732 489-147 TI SII54AS253 * 915 :::::! 

504-111 480-189 54AS10 TI SIl54AS10 * 836 497-142 § 
National DM54ALS643 504-114 National DM54ALS692 481-4 490-188 54AS27 TI SII54AS27 * 842 

TI SII54ALS643 * 9S4 54AlS693 54AS1002 494-47 

~ 504-120 r.lotarola SII54ALS693 * 732 TI SII54AS1002 *1013 54AS280 

54AlS644 I 478-86 54AS1032 TI SII54AS280 * 921 g 
I.loterola SII54ALS644 * 732 National DM54ALS693 478-90 TI SU54AS1032 *1016 509-4 .. 

505-26 54AlS694 54AS1034 54AS30 TI S1l54AS30 * 842 

National DM54ALS644 505-28 1.loterola S!l54ALS694 * 732 TI SU54AS1034 *1017 492-76 

TI SI154ALS644 * 984 54AlS695 177 54AS352 

505-31 I.loterola SII54ALS695 * 732 485-25 TI SII54AS352 * 932 

54ALS696 54AS109 497-119 "-----
54AlS645 

TI S!l54ALS645 * 984 1.lotorola SII54ALS695 * 732 TI SII54AS109 * 870 54AS353 

504-170 481-76 487-127 TI S1I54AS353 * 933 

* 984 National DM54ALS696 481-80 54ASll TI SII54ASll * 836 497-86 

2478-45 54AlS697 489-49 54AS373 

54AlS646 I.leterola SU54ALS697 * 732 54ASl12 TI SN54AS373 496-60 

1.loterola SlI54ALS646 * 732 479-136 TI S!l54ASll2 * 871 54AS374 

505-134 National DM54ALS697 479-140 488-106 TI SN54AS374 486-187 

National DM54AlS646 505-138 54AlS698 54ASl13 54AS533 

TI SII54ALS646 * 986 1.letorola SII54ALS698 * 732 TI SII54ASll3 * 871 TI SlI54AS533 * 957 

505-61 481-77 488-73 496-120 

54AlS647 National DM54ALS698 481-81 54ASl14 54AS534 

:,~;:;ru:~ :;;~:;':~LSu'; 7 * ;32 54ALSG53 TI ~!!~~.·.SI14 * en TI ~!!~~.·.~S31 * ~57 
505-45 1.lotorola SII54ALS699 * 732 488-137 486-122 

National DM54ALS647 505-49 National DM54ALS699 479-141 54AS1242 54AS573 
TI SN54AS1242 503-47 TI SII54AS573 * 964 

TI SII54ALS647 * 986 54AlS74 54AS1243 54AS574 
505-55 1.lotorola SII54ALS74 * 732 TI SN54AS1243 503-48 TI SU54AS574 * 964 

54AlS648 485-67 54AS151 54AS575 
r.lotorola SII54ALS648 * 732 National DM54AlS74 485-69 TI Sfl54AS151 * 884 TI SI154AS575 * 964 

505-135 TI S::5~".LS74 * 1:57 499-159 486-188 
National DM54ALS648 505-139 485-71 54AS153 54AS576 
TI SII54ALS648 * 986 54AlS790 TI Sll54AS153 * 884 TI SII54AS576 * 965 

505-62 1.loterola S1l54ALS790 * 732 498-31 54AS577 
54AlS649 54AlS804 54AS160 TI S!l54AS577 * 965 

1.lotorola SII54ALS649 * 732 TI SII54ALS004 * 1002 TI SII54AS160 * 889 486-189 
505-46 54AlSB05 4BO-151 54AS580 

National DM54ALS649 505-50 TI SU54ALSB05 * 1003 54AS161 TI S1I54AS580 * 966 
TI SN54AlS649 505-56 494-153 TI SII54AS161 * 889 54AS74 TI SII54AS74 * 857 

54AlS651 54AlS808 478-128 485-73 
TI SII54ALS651 * 988 TI S!l54ALS808 * 1003 54AS162 54AS800 

504-171 489-182 TI SII54AS162 * 890 TI SU54AS800 *1001 
505-63 54AlS832 481-10 54AS802 

54AlS652 TI S!l54ALSD32 * 1004 54AS163 TI SII54AS802 *1002 
TI SII54ALS652 * 988 493-168 TI SII54AS163 * 890 54AS804 

504-172 54AlS857 478-175 TI SII54AS804 *1002 
505-64 TI SII54ALS857 * 1004 54AS168 492-58 

54AlS653 54AlS86 TI SN54AS168 481-98 54AS805 
TI SI154ALS653 * 989 TI SII54ALS86 * 862 54AS169 TI SN54AS805 494-155 

505-39 495-24 TI SII54AS169 * 892 54AS808 
54AlS654 54ALS873 479-97 TI SN54AS808 489-184 

TI SII54ALS654 * 989 I.lotorcla SII54ALS873 * 732 54AS174 54AS832 
505-42 495-111 TI S1I54AS174 * 895 TI SN54AS832 493-170 

54AlS671 National DM54ALS873 495-113 486-60 54AS839 
1.lotarola SII54ALS671 * 732 TI SII54ALS873 * 1008 54AS175 TI FP54AS839 506-99 

501-16 495-115 TI S1I54AS175 * 895 3458-5 

~ Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted. 
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BUI 
Numblr Sourci 

54AS840 
TI 

54AS857 
TI 

54AS866 
TI 

54AS867 
TI 

54AS869 
TI 

54AS870 
TI 

54AS871 
TI 

54AS873 
TI 

54AS874 
TI 

54AS876 
TI 

54AS877 
TI 

54AS878 
TI 

54AS879 
TI 

54AS880 
TI 

54AS881 
TI 

54AS882 
TI 

54AS885 
TI 

54AS894 
TI 

54COO National 
54C02 National 
54C04 National 
54C08 National 
54C10 National 
54C 107 National 
54C 137 Supertex 
54C 138 Supertex 
54C 139 Supertex 
54C14 National 

54C 150 National 
54C151 National 
54C154 National 
54C 157 National 
54C160 National 
54C161 National 
54C162 National 
54C163 National 
54C164 National 

54C165 National 

54C173 National 
54C174 National 
54C175 National 
54C192 National 
54C193 National 
54C195 National 

54C20 National 
54C200 National 

54C221 National 

54C237 Supertex 
54C238 Supertex 
54C239 Supertex 
54C240 National 

Supertex 
54C241 Supertex 

106 

Ban 
Dnici Plgl·Llnl Number Source 

54C242 
FP54AS840 506·100 54C243 

Supertex 
Supertex 
National 
Supertex 
Supertex 
National 
National 
Supertex 
National 
Supertex 
National 
National 
Supertex 
Supertex 
Supertex 
Supertex 
Supertex 
Supertex 
Supertex 
Supertex 
National 
National 
National 
National 
National 
National 
National 

3458·3 54C244 

SII54AS857 * 1004 

SII54ASIl66 * 1005 

SII54AS867 * 1005 
479·88 

SII54AS869 * 1005 
479·89 

S!l54AS870 * 1006 
496·151 

SII54AS871 * 1007 
496·152 

SII54AS873 * 100B 

SII54AS874 * 1008 

SII54AS876 * 1009 

S1l54AS877 * 1009 
508·124 

54C245 
54C30 
54C32 
54C373 
54C374 

54C42 
54C48 
54C533 
54C534 
54C540 
54C541 
54C563 
54C564 
54C573 
54C574 
54C73 
54C74 
54C76 
54C83 
54C85 
54C86 
54C89 

SII54AS878 * 1010 54C90 National 
54C901 National 

SII54AS879 * 1010 
485·48 54C902 National 

SII54AS880 * 1011 54C903 National 

SII54AS881 * 1011 54C904 National 
475·13 

54C905 National 
SII54AS882 * 1012 54C906 National 

475·77 54C907 National 
54C909 National 

SII54AS885 *1012 

SN54AS894 
MM54COO 
MM54C02 
MM54C04 
MM54C08 
MM54C10 
MM54C107 
M54C137 
M54C138 
M54C139 
MM54C14 

MM54C150 
MM54C151 
MM54C154 
MM54C157 
MM54C160 
MM54C161 
MM54C162 
MM54C163 
MM54C164 

MM54C165 

MM54C173 
MM54C174 
MM54C175 
MM54C192 
MM54C193 
MM54C195 

MM54C20 
MM54C200 

MM54C221 

M54C237 
M54C238 
M54C239 
MM54C240 
M54C240 
M54C241 

474·116 54C910 National 

476·21 
457·101 
458·163 
450·184 
456·185 
457·58 
456·79 
454·110 
454·95 
454·69 
465·30 
237·10 
462·1 
461·135 
454·156 
461·100 
452·141 
451·57 
452·113 
451·33 
463·106 

3490·130 
463·95 

3490·95 
455·131 
455·172 
455·154 
452·172 
451·91 
463·16 

3489·60 
457·25 
460·119 

3473·31 
462·53 

~ 237·13 
454·111 
454·96 
454·70 
465·69 
465·79 
465·95 

54C914 National 
54C915 National 

54C920 National 

54C921 National 

54C922 National 

54C923 National 
54C929 National 

54C93 National 
54C930 National 

54C941 National 

54C95 National 

54C989 National 
54F·TTL 

Slgnolics 
54FOO Fairchild 

1,lolorola 

Signetics 
54F02 Fairchild 

1.lolorol3 

54F04 Fairchild 
1.1010rola 

Signetics 
54F08 Fairchild 

Device 

M54C242 
M54C243 
MM54C244 
M54C244 
M54C245 
MM54C30 
MM54C32 
M54C373 
MM54C374 
M54C374 
MM54C42 
MM54C48 
M54C533 
M54C534 
M54C540 
M54C541 
M54C563 
M54C564 
M54C573 
M54C574 . 
MM54C73 
MM54C74 
MM54C76 
MM54C83 
MM54C85 
MM54C86 
MM54C89 

MM54C90 
MM54C901 

MM54C902 

MM54C903 

MM54C904 

MM54C905 
MM54C906 
MM54C907 
MM54C909 

MM54C910 

MM54C914 
MM54C915 

MM54C920 

MM54C921 

MM54C922 

MM54C923 
MM54C929 

MM54C93 
MM54C930 

MM54C941 

MM54C95 

MM54C989 

54F·TTL 
54FOO 
I.IC54FOO 

54FOO 
54F02 
P,lC54F02 

54F04 
r,\C54F04 

54F04 
54F08 

BIU 
Plgl·Llne Numbn Sourci Device 

464·130 
464·139 
465·50 
465·59 
465·145 
457·139 
458·53 
459·192 
456·41 
456·59 
453·170 
454·24 
460·29 
456·24 
450·139 
450·140 
460·30 
456·25 
459·193 
456·60 
456·80 
455·97 
456·110 
449·38 
449·90 
459·20 
460·102 

3471·108 
452·128 
450·80 

~ 261·4 
450·82 
261·4 
450·74 

~ 261·4 
450·76 
261·4 
464·72 
450·70 
450·72 
464·26 

2895·10 
460·133 

3472·16 
465·31 
455·84 

2465·70 
460·173 

~ 286·8 
3474·25 

~ 286·8 
461·1 

~ 286·8 
3474·24 

~ 286·8 
2468·1 

~ 232·5 
2468·6 
460·152 

~ 286·8 
3476·66 

~ 286·8 
451·19 
460·153 

~ 286·8 
3476·67 

~ 286·8 
450·131 

2470·45 
462·154 

3489·75 
3471·106 

* 775 
492·21 

* 731 
492·23 
492·25 
494·114 

* 731 
494·116 
477·176 

* 731 
477·178 
477·180 
489·149 

54F08 ',lolorol3 ',\C54FOB 

54F10 Fairchild 54F10 
',lolarola ',lC54Fl0 

54F109 Fairchild 54F109 
',1010ro13 ',IC54Fl09 

54F 11 Fairchild 54F 11 
r,lolorcll ',lC54Fll 

54F 112 ',1010ro13 
54F 113 ',\olorola 
54F 114 ',1010re13 
54F 138 Fairchild 

',Ioloroll 

54F139 Fairchild 
',lolorola 

Signetics 
54F151 Fairchild 

'.Iolorola 

54F153 Fairchild 
l.lolorol3 

54F 157 Fairchild 
1,lolorola 

Signetics 
54F158 Fairchild 

',Iolorola 

Signetics 
54F160 Fairchild 

1,lolorola 

54F161 Fairchild 
1,1010rola 

54F162 Fairchild 
Uolorola 

54F163 Fairchild 
I.lotorola 

54F168 1,1010rola 
54F 169 I.lolorola 
54F 174 I.lolorola 
54F175 Fairchild 

1,lolorola 

54F 181 Fairchild 

1,1010rola 

Signetics 
54F182 Fairchild 

1,1010rola 

54F 190 fairchild 

1,1010rola 

54F191 Fairchild 

1.1010rola 

54F 192 Fairchild 

',lolorola 

',1C54Fl12 
r,lC54Fl13 
I.1C54Fl14 
54F138 
',IC54F138 

54F139 
1.1C54F139 

54F139 
54F151 
1.1C54F151 

54F153 
1,1C54F153 

54F157 
l,lC54F157 

54F157 
54F158 
l,lC54F158 

54F158 
54F160 
l,lC54F160 

54F161 
',IC54F161 

54F162 
1.1C54F162 

54F163 
1,IC54F163 

1.1C54F168 
1.1C54F169 
l,tC54F174 
54F175 
1.IC54F175 

54F181 

I.lC54F181 

54F181 
54F182 
1.1C54F182 

54F190 

1.1C54F190 

54F191 

',lC54F191 

54F192 

'.IC54F192 

54F 193 Fairchild . 54F193 

I.lolorola 

54F194 Fairchild 
1,1010rola 

54F 195 1,lolorol3 
54F20 Fairchild 

P,lolorol3 

Signetics 
54F240 fairChild 

1,IC54F193 

54F194 
1.1C54F194 

I.lC54F195 
54F20 
1.1C54F20 

54F20 
54F240 

Arranged alphanumerically from left to right. 

BUI 

Plgl·Llnl Number Sourci 

* 731 
489·151 
490·190 

* 731 
490·172 
487·129 

* 731 
487·131 
489·51 

* 731 
489·53 

* 731 
* 731 
* 731 

483·156 
* 731 

483·158 
483·58 

* 731 
483·60 
483·62 
499·161 

* 731 
499·163 
498·33 

* 731 
498·35 
499·28 

* 731 
499·30 
499·32 
498·122 

* 731 
498·124 
498·126 
480·153 

* 731 
480·155 
478·130 

* 731 
478·132 
481·12 

* 731 
481·14 
478·177 

* 731 ' 
478·179 

* 731 
* 731 
* 731 

485·126 
* 731 

485·128 
* 619 

475·16 
* 731 

475·22 
475·28 
475·79 

* 731 
475·81 . 

* 623 
481·178 

* 731 
482·2 

* 623 
479·146 

* 731 
479·148 

* 627 
481·142 

* 731 
481·144 

* 627 
480·7 

* 731 
480·9 
501·152 

* 731 
501·154 

* 731 
490·105 

* 731 
490·107 
490·109 

* 630 

54F240 Fairchild 

l.Ioloroll 

54F241 Fairchild 

1.loloroll 

Signetics 
54F242 Fairchild 

I.loloroll 

Signetics 
54F243 Fairchild 

1,lolorola 

Signetics 
54F244 Fllrchlld 

1.loloroll 

Signetics 
54F245 Fairchild 

1,1010roll 

54F251 Fairchild 
1.loloroll 

54F253 Fairchild 
1.1010roll 

54F257 Fairchild 
1,loloroll 

Signetics 
54F258 Fairchild 

1,1010roll 

Signetics 
54F280 Fairchild 

1,loloroll 

54F283 1,loloroll 
54F2960 

1,loloroll 
54F2968 

1.loloroll 
54F2969 

1,loloroll 
54F2970 

I.lolorola 
54F299 Fairchild 

1,1010roll 

54F32' Fairchild 
1.loloroll 

54F322 Fairchild 
54F323 Fairchild 
54F350 1.loloroll 
54F352 Fairchild 

1.lolorola 

54F353 Fairchild 
1.lolorola 

54F373 Fairchild 

Moloroll 

Signetics 
54F374 Fairchild 

r,lolorola 

Signetics 
54F378 I.loloroll 
54F379 Fairchild 

1,loloroll 

54F381 Fairchild 
1.1010rola 

54F382 Fairchild 

Devici 

54F240 

1.1C54F240 

54F241 

1.IC54F241 

54F241 
54F242 
1,IC54F242 

54F242 
54F243 
1,IC54F243 

54F243 
54F244 

I.1C54F244 

54F244 
54F245 
1,IC54F245 

54F251 
1.1C54F251 

54F253 
I.1C54F253 

54F257 
1,IC54F257 

54F257 
54F258 
1.1C54F258 

54F258 
54F280 
I.1C54F280 

1,IC54F283 

Plga·Lln 

503·124 
* 630 

2470·68 
* 731 

503·126 
* 630 

504·33 
* 731 

504·35 
504·37 
503·54 

* 731 
503·58 
503·62 
503·55 

* 731 
503·59 
503·63 

* 630 
503·170 

* 731' 
503·172 
503·174 
504·178 

* 731 
504·182 
500·41 

* 731 
500·43 
497·144' 

* 731 
497·146 
498·160 

* 731 
498·162 
498·164 
498·82 

* 731 
498·84 
498·86 
509·6 

* 731 
509·8 

* 731 

r.IC54F2960 * 731 

1.1C54F2968 * 731 

1.1C54F2969 * 731 

I.1C54F2970 * 731 
54F299 502·148 
I.1C54F299 * 731 

502·152 
54F32 493·139 
I.IC54F32 * 731 

54F322 
54F323 
1.1C54F350 
54F352 
1.IC54F352 

493·141 
502·110 
502·149 

* 731 
497·121 

* 731 
497·123 

54F353 497·89 
I.IC54F353 * 731 

497·91 
54F373 * 632 

496·62 
tlC54F373 * 731 

54F373 
54F374 

496·64 
496·66 

* 634 
487·1 

I.IC54F374 * 731 
487·3 

54F374 
1.IC54F378 
54F379 
I.1C54F379 

487·5 
* 731 

485·176 
* 731 

485·178 
54F381 475·17 
I.1C54F381 * 731 

54F382 
475·23 
475~ 18 
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!lumbar Saurci Davlca Palil-Lln. lIuc:bar Sa~rca Davlca Pllia-Ll~1 Ilu:::ber Seurca Cavlca Pa,a-Llr.1 Iluc:bu Saurci DIvl .. Pa •• -Ll:. 

54F382 Uclcrola 1,IC54F382 * 731 54H102 TI 8115411102 * 068 54fl72 TI 8!1541172 * 856 54HC132 
475-24 487-105 487-89 Falrchll~ 5411C132 * 665 

54F398 Fairchild 54F398 499-76 54H103 Fairchild 54H103 488-98 54H73 Fairchild 54H73 488-3 464-145 
54F399 Fairchild 54F399 499-77 National DM54H103 488-100 National DM54H73 488-9 ~'otorola MC54HC132 465-1 
54F401 Fairchild 54F401 * 636 TI 8115411103 * 868 TI 8:1541173 * 856 National MM54HC132 465-5 
54F402 Fairchild 54F402 * 638 488-102 488-11 nCA CD5411C132 * 740 
54F403 Fairchild 54F403 * 643 54H106 Fairchild 54H106 488-108 54H74 Fairchild 54H74 485-80 54HC133 
54F418 Fairchild 54F418 * 650 National DM54H106 488-110 National DM54H74 485-84 Fairchild 5411C133 * 665 
54F433 Fairchild 54F433 * 643 TI 8115411106 * 869 TI 811541174 * 857 457-155 

54F500 Fairchild 54F50D * 655 488-112 485-86 National MM54HC133 457-157 
54F510 Fairchild 54F510 508-63 54H108 Fairchild 54H108 488-64 54H76 Fairchild 54H76 488-49 nCA CD5411C133 * 74D 
54F521 Fairchild 54F521 474-86 National DM54H108 488-66 National DM54H76 488-50 457-159 

l.1olcrola 1,IC54F521 * 731 TI SII5411108 * 870 TI 811541176 * 858 54HC138 
474-88 488-68 488-52 Falrchil~ 5411C138 * 666 

Signetics 54F521 474-90 54H11 Fairchild 54H11 489-56 54H78 Fairchild 54H78 487-150 454-76 

54F524 Fairchild 54F524 474-26 National DM54H11 489-60 National DM54H78 487-151 Motorola MC54HC138 454-84 

54F526 Fairchild 54F526 505-114 TI 8::541111 * 836 TI 8:1541178 * 859 
National MM54HC138 454-86 

54F533 Fairchild 54F533 496-122 489-62 487-153 IlCA CD541lC138 * 739 
I,lalorola l,lC54F533 * 731 54H15 TI 8U541115 * 838 54H87 Fairchild 54H87 . 508-68 454-89 

496-124 489-15 Motorola MC54H87 508-70 54HC139 
Signetics 54F533 496-126 54H183 Fairchild 54H183 474-150 TI 811541187 * 863 

Falrchil~ 5411C139 * 666 
54F534 Fairchild 54F534 486-127 TI 81:5411183 * 898 508-72 

454-50 

1,lolorola 1,IC54F534 * 731 474-153 54HCOO Fairchild 5411COO * 665 
Motorola MC54HC139 454-59 

486-129 54H20 Fairchild 54H20 490-111 457-86 
National MM54HC139 454-61 

Signetics 54F534 486-131 National DM54H20 490-115 
!.lalarcla r,IC54I1COO * 733 

nCA CD54HC139 * 739 
54F537 Fairchild 54F537 483-40 TI 811541120 * 839 457-95 

454-64 

1,lolarala l,lC54F537 * 731 490-117 
National MM54HCOO 457-102 

54HC14 Falrchll~ 5411C14 * 667 
483-42 54H21 Fairchild 54H21 488-173 

IlCA CD5411COO * 740 
450-163 

54F538 Fairchild 54F538 484-5 National DM54H21 488-177 Motorola MC54HC14 465-24 
TI 811541121 * 840 

457-112 National MM54HC14 465-17 !.lalarola 1,:C54F538 * 731 
488-179 54HC02 Fairchild 5411C02 * 665 nCA CD5411C14 * 740 484-7 

54H22 Fairchild 54H22 490-55 458-149 465-36 54F539 Fairchild 54F539 483-115 
/.Ioterala l,tC54F539 * 731 

National DM54H22 490-59 Motorola MC54HC02 458-158 54HC147 

483-117 TI 8!1541122 * 840 National MM54HC02 458-164 Falrc~lId 5411C147 * 666 

54F545 Fairchild 54F545 504-179 490-61 RCA CD5411C02 * 740 466-17 

54F557 Fairchild 54F557 476-3 54H30 Fairchild 54H30 492-78 458-174 Motorola MC54HC147 454-163 

54F558 Fairchild 54F558 475-154 National DM54H30 492-84 54HC03 Motorola MC54HC03 457-82 National MM54HC147 466-19 

54F559 Fairchild 54F559 475-93 TI SII541130 * 842 54HC04 Fairchild 5411C04 * 667 flCA CD5411C147 * 739 

54F570 Fairchild 54F570 497-32 492-86 Motorola MC54HC04 450-180 454-166 

54F571 Fairchild 54F571 497-30 54H40 Fairchild 54H40 490-13 National MM54HC04 450-185 54HC151 

54F588 Fairchild 54F588 506-110 National DM54H40 490-19 nCA CD5411C04 * 740 Fairchild 5411C151 * 666 

54F610 Fairchild 54F610 * 656 
TI SII541140 * 845 451-3 461-133 

54F612 Fairchild 54F612 * 656 
490-21 54HC07 Fairchild 5411C07 * 667 National MM54HC151 461-136 

54F620 /.Iotorola f.!C54F620 * 731 
54H453 TI SII5411453 * 849 450-121 nCA CD5411C151 * 740 

54F623 !.Iotorola 1,IC54F623 * 731 
54H50 Fairchild 54H50 492-157 54HC08 Fairchild 5411C08 * 655 461-139 

54F64 Fairchild 54F64 493-99 
National DM54H50 492-161 456-174 54HC153 

I,totorola r,IC54F64 * 731 
TI S1I541150 * 848 Motorola MC54HC08 456-181 F21rctll;l 5411C153 * 666 

492-163 National MM54HC08 456-186 461-158 
493-101 

54H51 Fairchild 54H51 492-179 RCA CD5411C08 * 740 Motorola MC54HC153 461-84 
Signetics 54F64 493-103 National DM54H51 492-183 456-192 National MM54HC153 461-94 

54F640 1.lotorola r.IC54F640 * 731 TI Srl541151 * 848 54HC10 Fairchild 5411C10 * 665 RCA CD5411C153 * 740 54F643 !.!otorcla UC54F643 * 731 * 849 457-45 461-96 
54F645 !.lotorola I.!C54F645 * 731 492-185 Motorola MC54HC10 457-54 54HC154 
54F74 Fairchild 54F74 485-75 54H52 Fairchild 54H52 492-135 National MM54HC10 457-59 Fairchild 5411C154 * 666 

;I~ulur"ii i.~C:i,;r7'; * 731 National DM54H52 492-139 RCA CD5411C10 * 740 454-152 
485-77 TI SN54H52 492-141 457-70 National MM54HC154 454-157 

54F86 Fairchild 54F86 495-26 54H53 Fairchild 54H53 493-55 54HC107 RCA CD5411C154 * 739 
!.Iotorola 1.IC54F86 * 731 National DM54H53 493-59 Falrchll~ 5411Cl07 ' * 666 454-160 

495-28 TI SII541153 * 849 Motorola MC54HC107 456-75 54HC157 
Signetics 54F86 495-30 493-61 National MM54HC107 456-81 Motorola MC54HC157 461-98 

L 

54HOO Fairchild 54HOO 492-27 54H54 Fairchild 54H54 493-48 nCA CD5411C107 * 739 National MM54HC157 461-101 
National DM54HOO 492-31 National DM54H54 493-50 456-85 RCA CD5411C157 * 740 
TI SII541100 * 833 TI SII541154 * 850 54HC109 54HC158 

54H01 Fairchild 54H01 491-155 493-52 Fairchild 5411C109 * 666 Motorola MC54HC158 461-108 
National DM54H01 491-159 54H55 Fairchild 54H55 493-42 456-93 National MM54HC158 461-102 
TI 811541101 * 833 National DM54H55 493-44 Motorola MC54HC109 456-104 RCA CD5411C15!1 * 740 

491-161 TI SII541155 * 851 National MM54HC109 456-111 54HC160 
54H04 Fairchild 54H04 477-182 493-46 RCA CD5411C109 * 739 F21rchllil 5411C160 * 668 

National DM54H04 477-186 54H60 Fairchild 54H60 507-100 456-122 452-130 
TI SII541104 * 834 National DM54H60 507-101 54HC11 Fzlrchlld 5411C11 * 665 Motorola MC54HC160 452-137 

478-1 TI S:1541160 * 852 Motorola MC54HC11 456-158 National MM54HC160 452-142 
54H05 Fairchild 54H05 477-74 507-103 RCA CD5411C11 * 740 RCA CD5411C160 * 739 

National DM54H05 477-78 54H61 Fairchild 54H61 507-107 456-164 452-147 
TI SII541105 * 834 National DM54H61 507-109 54HC112 54HC161 

477-80 TI SI1541161 * 852 Fzlrchll~ 5411Cl12 * 666 F2lrchll~ 5411C161 * 668 
54H08 Fairchild 54H08 489-154 507-111 456-94 Motorola MC54HC161 451-53 

National DM54H08 489-158 54H62 Fairchild 54H62 508-2 Motorola MC54HC112 456-72 National MM54HC161 451-58 
54H09 Fairchild 54H09 489-101 National DM54H62 508-4 National Mf.154HC112 456-112 IlCA CD5411C161 * 739 
54H10 Fairchild 54H10 491-1 TI SII541162 * 853 /iCA CD54I1Cll2 * 739 451-63 

National DM54H10 491-5 508-6 456-123 54HC162 
TI 8:1541110 * 836 54H71 Fairchild 54H71 487-99 54HC123 Falrc~lIj 54I1C162 * 653 

491-7 National DM54f171 487-100 National MM54HC123 462-34 452-102 
54H101 Fairchild 54H101 487-107 TI SII541171 * 855 RCA CD5411C123 * 740 Motorola MC54HC162 452-109 

TI SII5411101 * 868 487-102 54HC125 National M~;54HC162 452-114 
487-109 54H72 Fairchild 54H72 487-83 Fairchild 5411C125 * 657 r.CA CD5411C162 * 739 

54H102 Fairchild 54H102 487-104 National DM54H72 487-87 449-152 452-119 

If Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted. 

© Ie MASTER 1983 107 



Ie MASTER 
BISI 
Numblr Source 

54HC163 
Fairchild 

Motorola 
National 
RCA 

54HC164 
Fairchild 

Motorola 
National 
RCA 

54HC165 
Fairchild 

Motorola 

National 
RCA 

54HC166 
RCA 

54HC173 

54HC174 

54HC175 

54HC191 

54HC192 

54HC193 

54HC194 

54HC195 

Fairchild 

Motorola 
RCA 

Fairchild 
Motorola 
RCA 

Fairchild 

Motorola 
National 
RCA 

RCA 

Fairchild 

Motorola 
National 
RCA 

Fairchild 

Motorola 
National 
RCA 

Fairchild 
Motorola 
National 
RCA 

Fairchild 

Motorola 
National 
RCA 

54HC20 Fairchild 

54HC221 

Motorola 
National 
RCA 

Fairchild 

RCA 

54HC238 
RCA 

108 

BISI 
Dnlci Plgl-L1ne NUlllblr Sourci 

54HC163 * 668 
451-22 

MC54HC163 451-29 
MM54HC163 451-34 
CD54HC163 * 739 

451-39 

54HC164 * 665 
463-102 

MC54HC164 463-104 
MM54HC164 463-107 
CD54HC164 * 740 

463-110 

5.4HC165 * 665 
463-91 

MC54HC165 463-93 
466-31 

MM54HC165 463-96 
CD5411C165 * 740 

463-99 

CD54HC166 * 740 

5411C173 * 665 
455-120 

MC54HC173 455-127 
CD54HC173 * 739 

455-135 

54HC174 * 666 
MC54HC174 455-168 
CD54HC174 * 739 

455-176 

54HC175 * 666 
455-144 

MC54HC175 455-151 
MM54HC175 455-155 
CD5411C175 * 739 

455-158 

CD54HC191 * 739 
451-99 

5411C192 * 668 
452-156 

MC54HC192 452-166 
MM54HC192 452-173 
CD54HC192 * 739 

452-180 

54HC193 * 668 
451-72 

MC54HC193 451-85 
MM54HC193 451-92 
CD54HC193 * 739 

451-100 

54HC194 * 665 
MC54HC194 462-152 
MM54HC194 463-1 
CD54HC194 * 740 

463-4 

54HC195 * 665 
463-8 

MC54HC195 463-12 
MM54HC195 463-17 
CD54HC195 * 740 

463-20 
54HC20 * 665 

457-11 
MC54HC20 457-20 
MM54HC20 457-60 
CD54HC20 * 740 

457-33 

54HC221 * 668 
462-43 

CD54HC221 * 740 
462-57 

CD54HC238 * 739 

54HC240 
Fairchild 

54HC241 

Motorola 
National 
RCA 

fairchild 

Motorola 
National 
RCA 

54HC242 
Fairchild 

54HC243 

54HC244 

Motorola 
National 
RCA 

fairchild 

Motorola 
RCA 

, Fairchild 

54HC245 

54HC251 

Motorola 
National 
RCA 

Fairchild 

Motorola 
RCA 

Fairchild 

Motorola 
National 
RCA 

54HC253 
Fairchild 

Motorola 
National 
RCA 

54HC257 
Fairchild 

54HC259 

54HC266 

Motorola 
National 
RCA 

Fairchild 

Motorola 
National 
RCA 

Fairchild 
Motorola 
National 
RCA 

54HC27 Fairchild 

Motorola 
National 
RCA 

54HC273 
Fairchild 

RCA 
54HC280 

Fairchild 

Motorola 

Bin 
Dnlci Plgl-Lln NUlibir Sourci 

54HC240 * 667 
465-62 

MC54HC240 465-67 
MM54HC240 465-70 
CD54HC240 * 740 

465-73 

54HC241 * 667 
465-81 

MC54HC241 465-86 
MM54HC241 465-88 
CD54HC241 * 740 

465-90 

54HC242 * 667 
464-121 

MC54HC242 464-123 
MM54HC242 464-125 
CD54HC242 * 739 

464-127 

54HC243 * 667 
464-132 

MC54HC243 464-134 
CD54HC243 * 739 

464-136 

54HC244 * 667 
465-43 

MC54HC244 465-48 
MM54HC244 465-51 
CD54HC244 * 740 

465-54 

54HC245 * 667 

54HC280 
National 
RCA 

54HC283 
Fairchild 

54HC297 
RCA 

54HC299 
Fairchild 

National 
RCA 

54HC30 Fairchild 

Motorola 
National 
RCA 

54HC32 Fairchild 

Motorola 
National 
RCA 

54HC354 
Motorola 
National 
RCA 

54HC356 
Motorola 
National 
RCA 

465-126 54HC365 
MC54HC245 465-134 Fairchild 
CD54HC245 * 739 

465-138 

54HC251 * 666 
461-159 

MC54HC251 461-172 
MM54HC251 466-15 
CD54HC251 * 740 

461-178 

54HC253 * 666 
461-77 

MC54HC253 461-89 
MM54HC253 . 461-91 
CD54HC253 * 740 

54HC257 * 666 

54HC366 

National 
RCA 

Fairchild 

National 
RCA 

54HC367 
Fairchild 

Motorola 
National 
RCA 

461-112 54HC368 
MC54HC257 461-114 Fairchild 
MM54HC257 461-116 
CD54HC257 * 740 

461-120 

54HC259 * 665 
460-41 

MC54HC259 460-48 
MM54HC259 460-54 
CD54HC259 * 739 

460-62 

54HC266 * 665 
MC54HC266 459-51 
MM54HC266 458-33 
CD54HC266 * 740 

459-55 
54HC27 * 665 

458-116 
MC54HC27 458-125 
MM54HC27 458-130 
CD54HC27 * 740 

458-138 

54HC273 * 665 
456-4 

CD54HC273 * 739 

54HC280 * 667 
449-106 

MC54HC280 449-108 

54HC373 

54HC374 

National 
RCA 

Fairchild 

Motorola 
National 
RCA 

Fairchild 

Motorola 
National 
RCA 

54HC377 
RCA 

54HC384 
RCA 

54HC390 
Fairchild 

National 
RCA 

Arranged alphanumerically from left to right. 

Ban 
Dnlcl' Pagl-Lln NUlllblr Source 

MM54HC280 449-110 
CD54HC280 * 739 

449-112 

54HC283 * 667 
449-29 

CD54HC297 * 740 

54HC299 * 665 
463-132 

MM54HC299 463-134 
CD54HC299 * 740 
54HC30 * 665 

457-'130 
MC54HC30 457-137 
MM54HC30 457-140 
CD54HC30 * 740 

457-145 
54HC32 * 665 

458-42 
MC54HC32 458-49 
MM54HC32 458-54 
CD54HC32 * 740 

458-59 

MC54HC354 461-173 
MM54HC354 461-164 
CD54HC354 * 740 

54HC393 
Fairchild 

National 
RCA 

54HC4002 
Motorola 
National' 
RCA 

54HC40104 
RCA 

54HC40105 
RCA 

54HC4017 
Fairchild 

Motorola 
National 
RCA 

54HC4018 
National 

54HC4020 
Fairchild 

Motorola 
National 
RCA 

461-168 54HC4024 

MC54HC356 461-174 
MM54HC356 461-165 

Motorola 
RCA 

CD54HC356 * 740 54HC4040 
461-169 Fairchild 

54HC365 * 667 
450-88 

MM54HC365 450-101 
CD54HC365 * 740 

450-111 

54HC366 * 667 
449-167 

MM54HC366 450-84 
CD54HC366 * 740 

450-112 

54HC367 * 667 
450-89 

MC54HC367 450-97 
MM54HC367 450-102 
CD54HC367 * 740 

450-113 

54HC368 * 667 
449-168 

MM54HC368 450-85 
CD54HC368 * 740 

450-114 

54HC373 * 665 
459-165 

MC54HC373 459-173 
MM54HC373 459-177 
CD54HC373 * 739 

459-182 

54HC374 * 666 
456-28 

MC54HC374 456-37 
MM54HC374 456-42 
CD5411C374 * 739 

456-49 

CD54HC377 * 739 

CD5411C384 * 739 
449-115 

54HC390 * 668 
453-38 

MM54HC390 453-36 
CD54HC390 * 739 

453-40 

Motorola 
National 
RCA 

54HC4046 
Fairchild 

54HC4047 
Fairchild 

54HC4049 
Fairchild 

National 
RCA 

54HC4050 
Fairchild 

National 
RCA 

54HC4051 
Fairchild 

RCA 
54HC4052 

Fairchild 

RCA 
54HC4053 

Fairchild 

RCA 
54HC4060 

Motorola 
National 
RCA 

54HC407 
Motorola 

54HC4075 
Motorola 

54HC4099 
RCA 

54HC42 Fairchild 

Motorola 
National 

Dnlce Plgl-Ll.1 

54HC393 * 668 
451-141 

MM54HC393 451-143 
CD54HC393 * 739 

451-145 

MC54HC4002 458-94 
MM54HC4002 458-99. 
CD5411C4002 * 740 

458-107 

CD54HC4010h 740 

,CD54HC40105 * 740 

54HC4017 * 668 
452-50 

MC54HC4017 452-83 
MM54HC4017 452-52 
CD54HC4017 * 739 

452-91 

MM54HC4018 458-198 

54HC4020 * 668 
452-12 

MC54HC4020 452-19 
MM54HC4020 452-7 
CD54HC4020 * 739 

452-27 

MC54HC4024 451-156 
CD54HC4024 * 739 

451-164 

5411C4040 * 668 
451-177 

MC54HC4040 451-184 
MM54HC4040 451-175 
CD5411C4040 * 739 

451-192 

54HC4046 * 668 
462-8 

54HC4047. * 668 
462-9 

54HC4049 * 667 
450-13 

MM54HC4049 450-21 
CD54HC4049 450-27' 

54HC4050 * 667 
450-48 

MM54HC4050 450-123 
CD54HC4050 * 740 

450-61 

54HC4051 * 666 
466-13 

CD54HC4051 * 740 

54HC4052 * 666 
464-117 

CD54HC4052 * 740 

54HC4053 * 666 
464-119 

CD54HC4053 * 740 

MC54HC4060 452-37 
MM54HC4060 452-8 
CD54HC4060 * 739 

452-45 

MC54HC407B 458-196 

MC54HC4075 458-29 

CD54HC4099 450-28 
54HC42 * 666 

453-159 
MC54HC42 453-166 
MM54HC42 454-1 
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Basa Dasa Dua Dua 
Number SourcI Davlca Pig a-Lin a Ilumbar Source Davlca Pa~8-Llna Il~mbar SourcI Davlca Paga-Llna lIur.:~£r So~rce Davlca PICI-Llnt 

54HC42 RCA CD54HC42 * 739 54HC563 54HC74 IlCA CD5411C74 * .739 54HCT173 
454-8 Fairchild 5411C563 * 665 455-106 IlC.\ CD5411CTl73 * 739 

54HC4301 460-5 54HC75 Fairchild 5411C75 * 665 54HCT174 
National MM54HC4301 460-35 Motorola MC54HC563 460-14 459-103 IlCA CD54I1CT174 * 739 

54HC4302 National MM54HC563 460-18 Motorola MC54HC75 459-110 54HCT175 
National MM54HC4302 460-33 RCA CD54HC563 * 739 National MM54HC75 459-114 IlCA CD54I1CT175 * 739 

54HC4303 460-24 IlCA CD5411C75 * 739 54HCT191 
National MM54HC4303 456-8 54HC564 54HC76 Fairchild 5411C76 * 666 IlCA CD5411CTl91 * 739 

54HC4304 Fairchild 5411C564 * 666 456-95 54HCT192 
National MM54HC4304 456-6 456-11 Motorola MC54HC76 456-105 IlCA CD5411CTl92 * 739 

54HC4305 National MM54HC564 456-15 National MM54HC76 456-113 
54HCT193 

National MM54HC4305 450-125 RCA CD5411C564 * 739 CD5411C76 
IlCA CD5411CTl93 * 739 

IlCA * 739 54HC4510 456-19 54HCT194 
Fairchild 5411C4510 * 668 456-124 RCA CD54HCTl94 * 740 

453-16 54HC568 54HC77 Motorola MC54HC77 459-91 
Fairchild 5411C568 * 668 54HCT195 

54HC4511 National MM54HC77 460-55 IlCA CD5411CTl95 * 740 
Motorola MC54HC4511 455-53 

453-18 54HC85 Fzlrchlld 5411C85 * 667 54HCT20 
National MM54HC4511 455-57 54HC569 449-81 IlCA CD5411CT20 * 740 

Fairchild 54HC569 * 668 
IlCA CD5411C4511 * 739 451-74 

Motorola MC54HC85 449-88 54HCT221 
455-63 54HC573 

RCA CD5411C85 * 739 IlCA CD54I1CT22l* 740 
54HC4512 Fairchild 54HC573 * 665 

449-96 54HCT238 
Fairchild 5411C4512 * 666 459-166 

54HC86 Fairchild 54HCB6 * 665 RCA C05411CT238 * 739 
461-160 Motorola MC54HC573 459-174 

459-4 54HCT240 
54HC4514 Motorola MC54HC86 459-13 IlCA CD5411CT240 * 740 ~ Fairchild 54HC4514 * 666 

National MM54HC573 459-178 
National MM54HC86 459-21 54HCT241 

IlCA CD5411C573 * 739 § 454-153 
459-183 IlCA CD5411C86 * 740 IlCA CD5411CT241 * 740 

Motorola MC54HC4514 454-124 
54HC574 459-30 54HCT242 

National MM54HC4514 454-130 Fairchild 54HC574 * 666 54HCTOO RCA CD54HCT242.. 739 

fffi IlCA CD5411C4514 * 739 456-29 RCA CD5411CTOO * 740 54HCT243 
454-136 Motorola MC54HC574 456-38 54HCT02 nCA CD54HCT243 * 739 

I 54HC4516 IlCA CD54HCT02 * 740 54HCT244 
Fairchild 54HC4516 * 665 

National MM54HC574 456-43 
54HCT04 nCA CD5411CT244 * 740 

* 668 
IlCA CD54HC574 * 739 Fairchild 5411CT04 * 667 54HCT245 

451-73 
456-50 450-165 RCA CD5411CT245 * 739 ..:6 

54HC4520 54HC58 Motorola MC54HC58 457-181 RCA CD5411CT04 * 740 54HCT251 ~, 
RCA CD5411C4520 * 739 54HC640 54HCT07 RCA CD5411CT251 * 740 

·451-147 Fairchild 54HC640 * 667 Fairchild 5411CT07 * 667 54HCT253 g 
54HC4538 

465-116 
450-78 IlCA CD5411CT253 * 740 

Fairchild 5411C4538 * 668 Motorola MC54HC640 465-118 
54HCT08 54HCT257 

462-44 RCA CD54HC640 * 739 RCA CD5411CT08 * 740 IlCA CD5411CT257 * 740 

Motorola MC54HC4538 462-49 465-122 54HCT10 54HCT259 

RCA CD54HC4538 * 740 54HC643 IlCA CD5411CTlO * 740 RCA CD5411CT259 * 739 L.---

462-58 Fairchild 54HC643 * 667 54HCT107 54HCT266 

54HC4543 
465-114 IlCA CD5411CTl07 * 739 nCA CD5411CT266 * 740 

Motorola MC54HC4543 455-14 Motorola MC54HC643 465-119 54HCT109 54HCT27 

National MM54HC4543 455-58 IlCA CD5411C643 * 739 RCA CD5411CTl09 * 739 RCA CD5411CT27 * 740 

54HC4703 465-123 54HCT11 54HCT273 

Fairchild 5411C4703 * 665 54HC645 nCA CD54I1CT11 * 740 nc.\ CD5411CT273 * 739 

464-37 Fairchild 5411C645 * 667 54HCT112 54HCT280 

54HC51 Motorola MC54HC51 457-196 465-147 IlCA CD5411CT112 * 739 RCA CD5411CT280 * 739 

54HC533 Motorola MC54HC645 465-135 54HCT123 54HCT297 

Fairchild 54HC533 * 665 RCA CD54HC645 * 739 IlCA CD5411CT123 * 740 RCA CD5411CT297 * 740 

460-4 465-139 54HCT132 54HCT299 

Motorola MC54HC533 460-13 54HC646 RCA CD54HCTl32 * 740 IlCA CD54HCT299 * 740 

I~ational MM54HC533 460-17 F2lrrhll~ 54HC646 -+ £:65 5~IlCT133 54HCT30 

RCA CD54HC533 * 739 * 667 IlCA CD5411CTl33 * 740 RCA CD5411CT3D * 740 

460-23 465-106 54HCT138 54HCT32 

54HC534 465-157 nCA CD5411CTl38 * 739 RCA CD5411CT32 * 740 

Fairchild 5411C534 * 666 Motorola MC54HC646 465-108 54HCT139 54HCT354 

456-10 National MM54HC646 465-110 RCA CD5411CTl39 * 739 RCA CD5411CT354 * 740 

National MM54HC534 456-14 RCA CD5411C646 * 739 54HCT14 54HCT356 

P.C.\ C[l51I!C53~ * 739 
465-112 RCA CD5411CTl4 * 740 IlCA CD541lCT356 * 740 

456-18 54HC648 54HCT147 54HCT365 

54HC540 Fairchild 5411C648 * 655 nCA CD5411CTl47 * 739 IlCA CD5411CT365 * 740 

nCA C054HC540 * 740 * 667 54HCT151 54HCT366 

450-127 465-98 RCA CD5411CTl51 * 740 RCA CD5411CT366 * 740 

54HC541 465-153 54HCT153 54HCT367 

RCA CD5411C541 * 740 Motorola MC54HC648 465-100 nCA CD5411CTl53 * 740 RCA CD5411CT367 * 740 

450-128 National MM54HC648 465-102 54HCT154 54HCT368 

54HC543 RCA CD541lC648 * 739 RCA CD5411CTl54 * 739 RCA CD5411CT358 * 740 

Fairchild 5411C543 * 665 465-104 54HCT157 54HCT373 

* 667 54HC670 
RCA CD5411CTl57 * 740 RCA CD5411CT373 * 739 

465-149 RCA CD5411C670 * 739 
54HCT158 54HCT374 

54HC688 
RCA CD5411CTl58 * 740 RCA CD5411CT374 * 739 

54HC544 54HCT160 54HCT377 
Fairchild 5411C544 * 665 Fairchild 54HC688 * 667 RCA CD5411CTl60 * 739 RCA CD54I1CT377 * 739 

* 667 449-104 
54HCT161 54HCT384 

465-150 National MM54HC688 464-34 RCA CD54HCT161 * 739 IlCA CD5411CT384 * 739 
54HC550 RCA CD5411C638 * 739 54HCT162 54HCT390 

Fairchild 5411C550 * 665 449-55 RCA CD5411CTl62 * 739 RCI' CD5411CT300 * 739 
* 667 54HC13 Fairchild 54HC73 * 666 54HCT163 54HCT393 

465-155 Motorola MC54HC73 456-76 IlCA CD5411CTl63 * 739 r.C.\ CD5411CT393 * 739 
465-161 nCA CD5411C73 * 739 54HCT164 54HCT4002 

54HC551 456-86 nCA CD5411CT164 * 740 RCA CD5411CT4002 * 740 
Fairchild 5411C551 * 665 54HC74 fairchild 5411C74 * 666 54HCT165 54HCT40104 

* 667 455-86 nCA CD5411CT165 * 740 IlCA CC54HCT40I04 * 740 
465-156 Motorola MC54HC74 455-93 54HCT166 54HCT40105 
465-162 National MM54HC74 455-98 IlCA CD5411CTl66 * 740 RCA CDS4I1CT4010S * 740 

11 Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted. 
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54HCT4017 
RCA 

54HCT4020 
RCA 

54HCT4024 
nCA 

54HCT4040 
RCA 

54HCT4051 
RCA 

54HCT4052 
RCA 

54HCT4053 
RCA 

54HCT4060 
RCA 

54HCT42 
RCA 

54HCT4511 
RCA 

54HCT4514 
RCA 

54HCT4520 
RCA 

54HCT4538 
RCA 

54HCT533 
RCA 

54HCT534 
RCA 

54HCT540 
RCA 

54HCT541 
RCA 

54HCT563 
RCA 

54HCT564 
RCA 

54HCT573 
RCA 

54HCT574 
RCA 

54HCT640 
RCA 

54HCT643 
RCA 

54HCT645 
RCA 

54HCT646 
RCA 

54HCT648 
RCA 

54HCT670 
RCA 

54HCT688 
RCA 

54HCT73 
RCA 

54HCT74 
RCA 

54HCT75 
RCA 

54HCT76 
RCA 

54HCT85 
RCA 

54HCT86 
. RCA 

54HCU04 
Motorola 

54HCU4049 
RCA 

54LOO TI 
54L02 TI 
54L03 TI 

54L04 TI 

54L 10 TI 

54L 121 TI 
54L 122 TI 
54L 123 TI 
54L 153 TI 
54L 154 TI 
54L 157 TI 
54L 164 National 

110 

BUI 
DlVlcl Pagl-Llnl Numblr Sourci 

CD54HCT4017 * 739 

CD54HCT40Z0 * 739 

CD54HCT40Z4 * 739 

CD54HCT4040 * 739 

CD54HCT4051 * 740 

CD54HCT405Z * 740 

CD54HCT4053 *" 740 

CD54HCT4060 * 739 

CD54HCT42 * 739 

CD54HCT4511 * 739 

CD54HCT4514 * 739 

CD54HCT45Z0 * 739 

CD54HCT4538 * 740 

CD5411CT533 * 739 

CD54HCT534 * 739 

CD54HCT540 * 740 

CD54HCT541 * 740 

CD54HCT563 * 739 

CD54HCT564 * 739 

CD54HCT573 * 739 

CD54HCT574 * 739 

CD54HCT640 * 739 

CD54HCT643 * 739 

CD5411CT645 * 739 

CD54HCT646 * 739 

CD5411CT648 * 739 

CD54HCT670 * 739 

CD54HCT688 * 739 

CD54HCT73 *.739 

CD54HCT74 * 739 

CD54HCT75 * 739 

CD54HCT76 * 739 

CD54HCT85 * 739 

CD54HCT86 * 740 

MC54HCU04 450-167 

CD54HCU4049 * 740 
SII54LOO * 833 
S1I54L02 * 833 
S1I54L03 * 834 

491-142 
SII54L04 * 834 

477-166 
S1I54L10 * 836 

490-180 
S1I54L121 * 873 
SII54L 122 * 873 
SII54L 123 * 874 
SPl54L 153 * 884 
SII54L 154 * 885 
SII54L 157 * 887 
DM54L 164A 3490-97 

54L 164 TI 

54L 192 TI 

54L 193 TI 

54L 196 TI 
54L20 TI 

54L30 TI 

54L42 TI 

54L43 TI 

54L44 TI 

54L46 TI 

54L47 TI 

54L51 TI 

54L54 TI 

54L55 TI 

54L71 TI 
54L72 TI 

54L73 TI 

54L74 TI 
54L75 TI 
54L77 TI 
54L78 TI 
54L85 TI 
54L86 TI 
54L90 TI 
54L91 National 

TI 

54L93 TI 
54L95 National 

TI 

54L96 TI 
54L98 TI 
54L99 TI 

54LSOO Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS01 Motorola 
National 
Signetics 
TI 

54LS02 Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS03 Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS04 Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS05 Fairchild 
Motorola 
National 

Davici 

S1I54L164 

S1I54L 192 

SN54L 193 

SN54L 196 
S1I54L20 

SII54L30 

SII54L42 

SII54L43 

SII54L44 

SI154L46 

S1154L47 

SII54L51 

SII54L54 

SII54L55 

S1I54L71 
. SII54L72 

SI154L73 

SII54L74 
SII54L75 
S1154L77 
SII54L78 
SII54L85 
SII54L86 
S1I54L90 
DM54L91 
S1I54L91 

SII54L93 
DM54L95 
SII54L95 

S1I54L96 
SI154L90 
SII54L99 

54LSOO 
SN54LSOO 
DM54LSOO 
54LSOO 
54LSOO 
SII54LSOO 

SN54LS01 
DM54LS01 
54LS01 
SII54LSOI 

54LS02 
SN54LS02 
DM54LS02 
54LS02 
54LS02 
SI154LS02 

54LS03 
SN54LS03 
DM54LS03 
54LS03 
54LS03 
SII54LS03 

54LS04 
SN54LS04 
DM54LS04 
54LS04 
54LS04 
SII54LS04 

54LS05 
SN54LS05 
DM54LS05 

BUI 
Page-Lin Numblr Sourci 

* 891 
3490-99 

* 902 
481-146 

* 902 
480-11 
480-121 

* 839 
490-95 

* 842 
492-72 

* 845 
483-24 

* 846 
482-106 

* 846 
482-98 

* 847 
467-136 

* 847 
467-119 

* 848 
492-177 

*850 
493-73 

* 851 
493-30 

* 855 
* 856 

487-90 
* 856 

487-186 
* 857 
* 858 
* 859 
* 859 
* 862 
* 862 
* 864 

3491-1 
* 864 

3490-132 
* 865 

3488-46 
. * 866 

3488-91 
* 866 
* 867 
* 867 

3488-92 
492-34 
492-38 
492-40 
492-42 
492-44 

* 833 
492-46 
491-168 
491-172 
491-178 

* 833 
491-181 
494-119 
494-125 
494-129 
494-131 
494-135 

* 833 
494-138 
491-163 
491-169 
491-173 
491-176 
491-179 

* 834 
491-182 
478-3 
478-7 
478-9 
478-11 
478-13 

* 834 
478-15 
477-82 
477-86 
477-88 

54LS05 SGS 
Signetics 
TI 

54LS08 Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS09 Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS 10 Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS104 
TI 

54LS105 

54LS107 

54LS109 

TI 

Motorola 
National 
Signetics 
TI 

Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS11 Fairchild 

54LS112 

54LS113 

54LS114 

Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 
Motorola 
National 
SGS 
TI 

54LS12 Motorola 
National 
TI 

54LS122 

54LS123 

Motorola 
National 
TI 

Motorola 
National 
TI 

Arranged alphanumerically from left to right. 

Bua 
Dlvici Pagl-Llnl Number Sourci Dlvlce Plgl-Llnl 

54LS05 
54LS05 
SII54LS05 

54LS08 
SN54LS08 
DM54LS08 
54LS08 
54LS08 
SII54LSOO 

54LS09 
SN54LS09 
DM54LS09 
54LS09 
54LS09 
SII54LS09 

54LS10 
SN54LS10 
DM54LS10 
54LS10 
54LS10 
S1I54LS10 

SN54LS104 

SN54LS105 

477-90 
477-92 

* 834 
477-94 
489-160 
489-164 
489-166 
489-168 
489-170 

* 835 
489-172 
489-103 
489-107 
489-109 
489-112 
489-114 

* 836 
489-116 
491-9 
491-13 
491-15 
491-17 
491-19 

* 836 
491-21 

506-7 

506-8 

SN54LS107A 488-18 
DM54LS107A 488-22 
54LS 107 \ 488-26 
SI154LS107A * 869 

488-30 

54LS109 487-134 
SN54LS109A 487-138 
DM54LS109 487-140 
54LS109 487-142 
54LS109 487-144 
SII54LS109A * 870 

54LS11 
SN54LS11 
DM54LS11 
54LS11 
54LS11 
S1I54LS11 

487-146 
.489-64 

489-67 
489-69 
489-71 
489-73 

* 836 
489-75 

54LS 112 488-114 
SN54LS112A 488-118 
DM54LS112 488-120 
54LS112 488-147 
54LS112 488-122 
SI154LS112A * 871 

488-124 

54LS113 488-75 
SN54LS113A 488-79 
DM54LS113A 488-81 
54LS 113 488-83 
54LS 113 488-85 
S1I54LS113A * 871 

54LS114 
SN54LS114A 
DM54LS114A 
T54LS114 
SN54LS114A 
SN54LS12 
DM54LS12 
SI154LS12 

488-87 

488-139 
488-143 
488-145 
488-149 
488-151 
490-159 
490-161 

* 837 
490-163 

SN54LS122 500-127 
DM54LS122 500-129 
S1I54LS122 * 873 

500-131 

SN54LS123 500-168 
DM54LS123 500-170 
S1I54LS123 * 874' 

I54LS123 

54LS125 

54LS126 

TI 

Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS13 Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS132 

54LS133 

54LS136 

54LS137 

54LS138 

54LS139 

Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 
Motorola 
SGS 

Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

TI 

AMD 
Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

AMD 
Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS14 Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS145 

54LS147 

54LS148 

TI 

TI 

AMD 
TI 

54LS15 Fairchild 
Motorola 
National 
SGS 
TI 

SN54LS123 500-172 
11 237-11 

SN54LS125A 476-145 
DM54LS125A 476-147 
54LS 125A 476-149 
54LS125A 476-151 
S1I54LS125A * 875 

54LS126 
SN54LS126A 
DM54LS126 
54LS126 
54LS126A 
SN54LS126A 
54LS13 
SN54LS13 
DM54LS13 
T54LS13 
54LS13 
SII54LS13 

SN54LS132 
DM54LS132 
54LS132 
54LS132 
SII54LS132 

54LS133 
SN54LS133 
54LS133 

54LS136 
SN54LS136 
DM54LS136 
54LS136 
54LS136 
SII54LS136 

476-153 

476-117 
476-120 
476-122 
476-124 
476-126 
476-128 
507-81 
507-85 
507-87 
507-91 
507-93 

* 837 
507-95 

507-132 
507-134 
507-89 
507-136 

* 877 
507-138 

492-119 
492-122 
492-124 

494-172 
494-176 
494-178 
494-180 
494-182 

* 878 
495-1 

S1I54LS137 * 879 
484-13 

SN54LS138 
54LS138 
SN54LS138 
DM54LS138 
54LS138 
54LS138 
SII54LS138 

SN54LS139 
54LS139 
SN54LS139 
DM54LS139 
54LS139 
54LS139 
SII54LS139 

54LS14 
SN54LS14 
DM54LS14 
54LS14 
54LS14 
SII54LS14 

483-168 
483-169 
483-173 
483-175 
483-177 
483-179 

* 880 
483-181 

483-66 
483-67 
483-70 
483-72 
483-74 
483-76 

* 880 
483-78 
507-159 
507-163 
507-165 
507-167 
507-169 

* 837 
507-171 

Sfl54LS145 * 882 
482-151 

S1I54LS147 * 882 
509-35 

SN54LS148 
S1I54LS148 

54LS15 
SN54LS15 
DM54LS15 
54LS15 
SI154LS15 

508-147 
* 883 

508-149 
489-17 
489-21 
489-23 
489-25 

* 830 
489-27 
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54LS151 54LS163 ,54LS175 54LS196 
AMD SN54LS151 . 499-167 AMD SN54LS163 478-182 National DM54LS175 485-139 Fairchild 54LS196 480-108 
Fairchild 54LS151 499-168 National, DM54LS163A 479-1 SGS 54LS175 485-141 Motorola SN54LS196 480-111 
Motorola SN54LS151 499-172 TI SII54LS163 * 890 Signetics 54LS175 485-143 National DM54LS196 480-113 
National DM54LS151 499-174 54LS164 TI SU54LS175 * 895 SSS 54LS196 480-115 

. SGS 54LS151 499-176 AMD SN54LS164 502-32 485-145 TI SII54LS196 * 903 
Signetics 54LS151 499-178 3490-101 54LS18 TI SII54LS18 * 839 480-117 
TI SU54LS151 * 884 Fairchild 54LS164 502-33 507-96 54LS197 

499-180 3490-103 54LS181 Fairchild 54LS197 478-71 
54LS152 Motorola SN54LS164 502-37 AMD SN54LS181 475-36 Motorola SN54LS197 478-74 

Fairchild 54LS152 500-11 3490-110 Fairchild 54LS181 475-39 National DM54LS197 478-76 
Motorola SN54LS152 500-13 National DM54LS164 502-39 Motorola SN54LS181 475-42 SGS 54LS197 478-78 
11 S1I54LS152 * 884 3490-113 SGS 54LS181 475-44 11 SU54LS197 * 904 

500-16 SGS 54LS164 502-41 Signetics 54LS181 475-46 478-81 
S1I54LS152A * 884 Signetics 54LS164 502-43 TI S1I54LS181 * 897 54LS20 Fairchild 54LS20 490-119 

500-17 3490-119 475-48 Motorola SN54LS20 490-123 
54LS153 TI S!l54LS164 * 891 54LS183 National DM54LS20 490-125 

AMD SN54LS153 498-39 502-45 TI Sli54LS183 * 898 SGS . 54LS20 490-127 
Fairchild 54LS153 498-40 * 891 474-155 Signetics 54LS20 490-129 

r-------' 

Motorola SN54LS153 498-44 3490-123 54LS189 TI Sfl54LS20 * 839 
National DM54LS153 498-46 54LS165 Fairchild 54LS189 3471-65 490-131 
SGS 54LS153 498-48 Fairchild 54LS165 502-79 Motorola SN54LS189 3471-66 54LS21 Fairchild 54LS21 488-181 
Signetics 54LS153 498-50 3490-57 TI SII54LS189A * 440 Motorola SN54LS21 489-1 

~ TI SlI54LS153 * 884 Motorola SN54LS165 502-82 * 900 National DM54LS21 489-3 
498-52 3490-61 3471-87 SGS 54LS21 489-5 

54LS154 TI S!l54LS165 * 891 54LS19 TI SU54LS19 * 839 Signetics 54LS21 489-7 ~ National DM54LS154 484-40 502-84 507-172 TI S1I54LS21 * 840 
Signetics 54LS154 484-42 * 891 54LS190 489-9 

~ 
54LS155 3490-68 AMD SN54LS190 482-6 

54LS21O 
Fairchild 54LS155 483-133 54LS166 Motorola SN54LS190 482-9 r,U.II SIl54LS210 * 715 
Motorola SN54LS155 483-136 Motorola SN54LS166 502-100 National DM54LS190 482-11 503-137 
National DM54LS155 483-138 National DM54LS166 502-102 SGS 54LS190 482-13 54LS211 j:!. 
SGS 54LS155 483-140 TI Srl54LS166 * 891 Signetics 54LS190 482-15 TI SN54LS211 3471-116 .~ 

Signetics 54LS155 483-142 502-104 TI Sfl54LS190 * 901 54LS212 p.§: TI SU54LS155 * 886 * 891 482-16 I TI SN54LS212 3471-117 
483-144 3490-69 54LS191 54LS213 ~ 

54LS156 54LS168 AMD SN54LS191 479-152 
TI SN54LS213 3471-120 ~ 

Fairchild 54LS156 483-101 AMD SN54LS168A 481-102 Motorola SN54LS191 479-155 54LS216 
Motorola SN54LS156 483-104 Fairchild 54LS168 481-103 National DM54LS191 479-157 TI SN54LS216 3472-23 

National DM54LS156 483-106 Motorola. SN54LS168 481-106 SGS 54LS191 479-159 54LS217 

SGS 54LS156 483-108 National DM54LS168A 481-108 Signetics 54LS191 479-161 TI SN54LS217 3472-24 

Signetics 54LS156 483-110 SGS T54LS168 481-110 TI SI154LS191 * 901 54LS218 "---

TI S1l54LS156 * 886 
Signetics 54LS168A 481-112 479-163 TI SN54LS218 3471-125 

483-112 TI SN54LS168 481-115 54LS192 54LS219 

54LS157 54LS169 AMD SN54LS192 481-149 TI SU54LS219A * 440 

AMD SN54LS157 499-36 AMD SN54LS169A 479-101 Fairchild 54LS192 481-150 * 906 

Fairchild 54LS157 499-37 Fairchild 54LS169 479-102 Motorola SN54LS192 481-153 3471-88 

Motorola SN54LS157 499-41 Motorola SN54LS169 479-105 National DM54LS192 481-155 54LS22 Fairchild 54LS22 490-63 

National DM54LS157 499-43 National DM54LS169A 479-107 SGS 54LS192 481-157 Motorola SN54LS22 490-67 

SGS 54LS157 499-45 SGS T54LS169 479-109 Signetics 54LS192 481-159 National DM54LS22 490-69 

Signetics 54LS157 499-47 Signetics 54LS169A 479-111 11 SII54LS192 * 902 SGS 54lS22 490-71 

11 Sfl54LS157 * 887 
TI SN54LS169 479-113 481-161 11 SII54LS22 * 840 

499-49 
SN54LS169A 479-114 54LS193 490-73 

5-;LS153 
54LS170 AMD SN54LS193 480-14 54LS221 

AMD SN54LS158 498-130 
Fairchild 54LS170 497-3 Fairchild 54LS193 480-15 Motorola SN54LS221 500-143 

Fairchild 54LS158 498-131 
3470-45 Motorola SN54LS193 480-18 National DM54LS221 500-145 

Motorola SN54LS158 498-135 
Motorola SN54LS170 3470-50 National DM54LS193 480-20 Signetics 54LS221 500-147 

National DM54LS158 498-137 
National DM54LS170 497-7 SGS 54LS193 480-22 TI SIl54LS221 * 906 

SGS 54LS158 498-139 
3470-53 Signetics 54LS193 480-24 500-148 

Signetics 54LS158 498-141 
SGS 54LS170 497-9 TI SU54LS193 * 902 54LS222 
Signetics 54LS170 3470-56 TI S1I54LS222 * 907 

11 SII54LS158 * 887 TI Sil54LS170 * 693 
480-26 

3456-3 
498-143 54LS194 

54LS160 
497-12 AMD SN54LS194A 501-158 54LS224 

AMD SN54LS160 * 893 Fairchild 54LS194A 501-159 TI S1I54LS224 * 907 
480-159 3470-59 3456-4 

Motorola SN54LS160A 480-162 54LS171 
3488-103 

54lS227 
National DM54LS160A 480-164 TI S!l54LSl7l * 893 

Motorola SN54LS194A 501-162 TI S!l54LS227 * 909 
SGS 54LS160 480-166 485-174 

3488-130 3456-7 
Signetics 54LS160A 480-168 54LS173 

National DM54LS194A 501-164 54LS228 
TI S1l54LS160A * 8S9 Fairchild 54LS173A 486-32 Signetics 54LS194A 501-166 TI SU54LS228 * 909 

480-170 Motorola SN54LS173A 486-34 TI SII54LS194A * 902 3456-8 
54LS161 National DM54LS173 486-36 501-168 54LS24 TI S1I54LS24 * 841 

Fairchild 54LS161 478-137 Signetics 54LS173 486-38 * 902 507-139 
Motorola SN54LS161A 478-140 TI SII54LS173A * 894 3488-93 54LS240 
National DM54LS161A 478-142 486-40 54LS195 AMD SN54lS240 503-131 
SGS 54LS161 478-144 54LS174 AMD SN54LS195A 501-55 2470-64 
Signetics 54LS161A 478-146 AMD SN54LS174 486-64 3488-101 Fairchild 54LS240 503-133 
TI S!l54LS161A * 889 Fairchild 54LS174 486-65 Fairchild 54LS195 501-56 2470-69 

478-148 National DM54LS174 486-70 54LS195A 3488-104 m,ll S1154LS240 * 715 
54LS162 SGS 54LS174 486-72 Motorola SN54LS195A 501-60 503-138 

AMD SN54LS162 481-18 Signetics 54LS174 486-74 3489-1 * 715 
Motorola SN54LS162A 481-21 TI Sfl54LS174 * 895 National DM54LS195A 501-62 2471-6 
National DM54LS162 481-23 486-76 Signetics 54LS195A 3489-16 Motorola SN54LS240 503-143 
SGS 54LS162 481-25 54LS175 TI S1I54LS195A * 903 2471-11 
Signetics 54LS162A 481-27 AMD SN54LS175 485-132 501-65 National DM54LS240 503-147 
TI SU54LS162A * 890 Fairchild 54LS175 485-133 * 903 Signetics 54LS240 503-159 

481-29 Motorola SN54LS175 485-137 3489-20 TI SII54LS240 * 910 

If Indicates page number in Application Note Directory, * Indicates additional data is provided on the page noted, 
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Ie MASTER 
Blse 
Number Source 

,54LS240 

54LS241 

54LS242 

54LS243 

54LS244 

54LS245 

54LS247 

54LS248 

54LS249 

112 

TI 

AMD 

Fairchild 

• .11.11 

Motorola 

National 
TI 

AMD 

Fairchild 
Motorola 

National 
TI 

AMD 

Fairchild 
Motorola 

National 
TI 

AMD 

Fairchild 
• .u.1I 

Motorola 

National 
Signetics 
TI 

Fairchild 

'.\1,11 

Motorola 

National 
Signalics 

TI 

Fairchild 
Motorola 
National 
.TI 

Motorola 
National 
TI 

Fairchild 

BlSa 
Device Plgl·L1ne Numblr Source 

SN54LS240 503·150 
* 910 

2471·21 

SN54LS241 504·41 
2470·7 

54LS241 504·43 
2470·15 

SII54LS241 * 715 
504·48 

* 715 
2470·23 

SN54LS241 504·54 
2470·37 

DM54LS241 504·58 
SII54LS241 * 911 

504·65 
* 911 

2470·52 

SN54LS242 503~70 

2476·27 
54LS242 2476·31 
SN54LS242 503·78 

2476·33 
DM54LS242' 503·82 
SII54LS242 * 911 

503·88 
* 911 

2476·37 

SN54LS243 

54LS243 
SN54LS243 

DM54LS243 
SII54LS243 

SN54LS244 

54LS244 
SII54LS244 

SN54LS244 

DM54LS244 
54LS244 
SII54LS244 

503·71 
2476·28 
2476·32 
503·79 

2476·34 
503·83 

* 912 
503·89 

* 912 
2476·38 

503·178 
2470·8 
503·180 

* 715 
504·3 

* 715 
2470·24 
504·7 

2470·38 
504·59 
504·9 

* 912 
504·11 

* 912 
2470·53 

54LS245 504-186 
2479-15 

SII54LS245 * 715 
505-1 

* 715 
2470-25 

SN54LS245 505-7 
2479-16 

DM54LS245 505-11 
54LS245 * 779 

505-13 
SN54LS245 * 913 

505-19 

54LS247 2463-148 
SN54LS247 2463-159 
DM54LS247 2463-164 
SII54LS247 * 913 

2463-173 
SII54LS247A * 913 

2463-174 

SN54LS248 2463-117 
DM54LS248 2463-122 
SII54LS248 *, 914 

2463-132 

54LS249 2463·80 

54LS249 

54LS251 

54LS253 

54LS256 

54LS257 

54LS258 

54LS259 

Motorola 
National 
TI 

AMD 
Fairchild 
Motorola 
National 
SGS 
Signetics 

TI 

AMD 
Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 
Motorola 
SGS 
Signetics 

AMD 
Motorola 
National 
SGS 
Signetics 
TI 

AMD 
Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS26 Fairchild 
Motorola 
National 
Signetics 
TI 

54LS260 ' 
Fairchild 
Motorola 
SGS 
Signetics 
TI 

54LS261 

54LS266 

Signetics 
TI 

Fairchild 
Motorola 
National 
SGS 
TI 

54LS27 Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

Blse 
Davlce Plge·L1ne Numblr Source 

SN54LS249 2463·87 
DM54LS249 2463·91 
SII54LS249 * 914 

SN54LS251 
54LS251 
SN54LS251 
DM54LS251 
54LS251 
54LS251 
54LS251A 
SII54LS251 

SN54LS253 
54LS253 
SN54LS253 
DM54LS253 
54LS253 
54LS253 
SN54LS253 

54LS256 
SN54LS256 
T54LS256 
54LS256 

2463·98 

500-47 
500-48 
500-52 
500-54 
500-56 
500-67 
500-58 

* 915 
500-60 

* 915 
1098-97 

497-150 
497-151 
497-155 
497-157 
497-159 
497-161 
498-2 

495-89 
495-92 
495-94 
498-100 

SN54LS257 498-168 
SN54LS257 A 498-172 
DM54LS2578 498-174 
54LS257 498-176 
54LS257 498-178 
SII54LS257A * 916 

498-180 

SN54LS258 498-90 
SN54LS258A 498·94 
DM54LS2588 498-96 
54LS258 498-98 
54LS258 498-101 
SII54LS258A * 917 

54LS259 
SN54LS259 
DM54LS259 
54LS259 
54LS259 
SII54LS259 

54LS26 
SN54LS26 
DM54LS26 
54LS26 
SII54LS26 

54LS260 
SN54LS260 
T54LS260 
54LS260A 
SN54LS260A 

498-103 

496·35 
496·38 
496·40 
496·42 
496·44 

* 917 
496·46 

* 917 
1098·82 
491·69 
491·71 
491·73 
491·76 

* 841 
491·78 

494-14 
494-16 
494-18 
494-20 
494-22 

54LS261 475-105 
SII54LS261 * 918 

475-106 

54LS266 
SN54LS266 
DM54LS266 
54LS266 
SH54LS266 

54LS27 
SN54LS27 
DM54LS27 
54LS27 
54LS27 
SII54LS27 

495-70 
495-73 
495-75 
495-77 

* 918 
495-81 
494-49 
494-53 
494-55 
494-57 
494-59 

* 842 
494-61 

54LS273 

54LS275 

54LS279 

AtlD 

Fairchild 
mil 

Motorola 
Signetics 
TI 

TI 

Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS28 Fairchild 
Motorola 
SGS 
Signetics 
TI 

54LS280 

54LS283 

54LS289 

54LS290 

54LS292 

54LS293 

54LS294 

54LS295 

54LS297 

54LS298 

TI 

Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 
Motorola 
TI 

Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

TI 

Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

TI 

Fairchild 
Motorola 

SGS 
Signetics 
TI 

TI 

AMD 
Fairchild 
Motorola 
National 
SGS 

Arranged alphanumerically from left to right. 

Blse 
Davlce Plga·L1nl Number Source 

SII54LS273 

54LS273 
SI154LS273 

SN54LS273 
54LS273 
SII54LS273 

*1227 
486·155 
486-157 

* 715 
486-160 
486-162 
486-165 

* 919 
486-167 

SII54LS275 * 920 
476-94 

54LS279 
SN54LS279 
DM54LS279 
54LS279 
54LS279 
SII54LS279 

54LS28 
SN54LS28 
T54LS28 
54LS28 
SII54LS28 

495-168 
495-172 
495-174 
495-176 
495-178 

* 921 
495-179 
494-120 
494-126 
494-133 
494-136 

* 842 
494-139 

SII54LS280 * 921 
509-11 

54LS283 
SN54LS283 
DM54LS283 
54LS283 
54LS283 
SII54LS283 

476-64 
476-71 
476-75 
476-79 
476-83 

* 922 
476-87 

54LS289 3471-61 
SN54LS289 3471-63 
SII54LS2S9A * 440 

54LS290 
SN54LS290 
DM54LS290 
54LS290 
54LS290 
SII54LS290 

* 924 
3471-79 

480-57 
480-59 
480-63 
480-67 
480-71 

* 924 
480-75 

SII54LS292 * 924 
482-89 

54LS293 
SN54LS293 
DM54LS293 
54LS293 
54LS293 
SII54LS293 

479-46 
479-52 
479-56 
479-60 
479-64 

* 925 
479-68 

SII54LS294 * 925 
482-76 

54LS295A 3488-105 
SN54LS295A 501-26 

3489-2 
54LS295A 501-28 
54LS2958 . 501-30 
SII54LS295B * 925 

501-32 
* 925 

3489-21 

SII54LS297 * 926 
506-176 

* 926 
2945-41 

SN54LS298 
54LS298 
SN54LS298 
DM54LS298 
54LS298 

499-84 
499-87 
499-93 
499-99 
499-101 

54LS298 

54LS299 

Signetics 
TI 

M.lD 

Fairchild 

Motorola 
TI 

54LS30 Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS301 
Signetics 

54LS31 TI 

54LS310 
'.11.11 

54LS311 
TI 

54LS312 
TI 

54LS313 
TI 

54LS316 
TI 

54LS317 
TI 

54LS318 
TI 

54LS319 
TI 

54LS32 Fairchild 

54LS320 

54LS321 

54LS322 

54LS323 

54LS324 

Motorola 
National 
SGS 
Signetics 
TI 

TI 

TI 

AMD 
Motorola 
TI 

AMD 

Fairchild 

Motorola 
TI 

TI 
54LS325 

TI 

54LS326 
TI 

54LS327 
TI 

54LS33 Fairchild 
Motorola 

DIVlcD Plgl·L1nl 

54LS298 499-103 
SH54LS298 * 926 

499-105 

SII54LS299 

54LS299 

SN54LS299 
Sli54LS299 

54LS30 
SN54LS30 
DM54LS30 
54LS30 
54LS30 
SII54LS30 

S54LS301 

SIl54LS31 

*1227 
502-158 

*1227 
3489-131 
502-162 

3490-23 
502-169 

*' 927 
502-173 

* 927 
3490-27 
492-88 
492-92 
492-94 
492-96 
492-98 

. * 842 
492-100 

497-60 
3473-17 

* 843 
506-19 

SII54LS310 * 715 
504-49 

SN54LS311 3471-112 

SN54LS312 3471-113 

SN54LS313 3470-86 

SN54LS316 3472-19 

SN54LS317 3472-20 

SN54LS318 3471-123 

SII54LS319A * 440 
* 929 

54LS32 
SN54LS32 
DM54LS32 
54LS32 
54LS32 
SII54LS32 

3471-80 
493-146 
493-150 
493-152 
493-154 
493-156 

* 843 
493-158 

SII54LS320 * 929 
506-171 

SII54LS321 * 929 
506-172 

. SN54LS322 476-100 
SN54LS322 476-102 
SII54LS322A * 930 

476-104 

SN54LS323 502-159 
3490-21 

54LS323 502-163 
3490-24 

SN54LS323 502-170 
SII54LS323 * 930 

502-174 
* 930 

3490-28 

SN54LS324 2945-163 

SN54LS325 507-50 
2946-34 

SN54LS326 507-51 
2946-35 

SN54LS327 507-52 
2946-36 

54LS33 494-71 
SN54LS33 494-73 
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Bua Base Basa BaSI 
lIumbar Sou rca Davlca Paga-Llna lIumber Sourca Davlca Paca-Llna tlurnbor Sourca Davlca Paca-Llna rl~mb:r Sc~rca Davlca PI~8-Llnl 

54LS33 SGS T54LS33 494-75 54LS366 54LS379 54LS42 Signetics 54LS42 483-35 
Signetics 54LS33 494-77 Motorola SN54LS366A 477-128 Motorola SN54LS379 486-5 TI SII54LS42 * 845 
TI SII54LS33 * 843 National DM54LS366A 477-132 SGS T54LS379 486-7 483-37 

494-79 SGS 54LS366 477-136 TI SN54LS379 486-9 54LS422 
54LS333 Signetics 54LS366A 477-140 54LS38 Fairchild 54LS38 491-53 TI S1I54LS422 * !l45 

TI FP54L?333 506-103 TI SU54LS366A * !l35 Motorola SN54LS38 491-57 500-116 
3457-89 477-144 National DM54LS38 491-59 54LS423 

SN54LS333 3458-11 * !l35 SGS 54LS38 491-189 TI S1I54LS423 * 9-15 
54LS334 2471-32 Signetics 54LS38 491-61 500-150 

TI SN54LS334 3458-12 54LS367 TI SlI54LS38 * 844 54LS424 
54LS335 Fairchild 54LS367 179 491-63 TI SN54LS424 1094-107 

TI FP54LS335 506-104 485-25 54LS380 54LS440 
3457-87 Motorola SN54LS367A 477-5 MMI SN54LS380 502-140 TI SU54LS440 * 947 

SN54LS335 3458-7 National DM54LS367A 477-9 54LS381 2476-8 
54LS336 SGS 54LS367 477-13 M,ID SII54LS381 *1227 54LS441 

TI SN54LS336 3458-8 Signetics 54LS367A 477-17 475-37 TI SII54LS441 * 947 
54LS341 TI SII54LS367A * 936 TI SU54LS381 * 940 2476-9 

r.I 1.1 I S1I54LS341 * 715 477-21 475-49 54LS442 
54LS340 * 936 

54LS382 
TI S1I54LS442 * 947 

--
r,lI.11 SII54LS340 * 715 2471-29 TI SU54LS382 * 941 

503-139 54LS368 475-50 503-100 

* 715 Fairchild 54LS368 477-122 54LS384 * 947 

2471-7 Motorola SN54LS368A 477-129 AMD SN54LS384 475-164 2476-11 

54LS341 National DM54LS368A 477-133 Motorola SN54LS384 475-166 54LS443 

§ !.IF.II SII54LS341 * 715 SGS 54LS368 477-137 TI SU54LS384 * 941 TI Sll54LS443 * 947 

504-50 Signetics 54LS368A 477-141 476-1 503-101 

* 715 TI SlI54LS368A * 936 
54LS385 * 947 ~ AMD SN54LS385 474-9 2476-12 

2470-26 477-145 Motorola SN54LS385 474-11 54 LS444 

~ 
54LS344 * 936 TI Sll54LS385 * !l42 TI S1I54LS444 * 947 r.II.11 S!l54LS344 * 715 2471-33 474-13 503-102 

504-4 54LS37 Fairchild 54LS37 491-101 54LS386 * !l47 
* 715 Motorola SN54LS37 491-105 Motorola SN54LS386 495-37 

2470-27 National DM54LS37 491-107 National DM54LS386 495-41 
2476-13 § 

54LS347 SGS 54LS37 491-109 TI S!l54LS385 * 942 
54LS445 

Fairchild 54LS347 2463-138 Signetics 54LS37 491-111 495-48 
Signetics 54LS445 482-125 

~ TI SII54LS347 * 931 TI S!l54LS37 * 844 54LS388 
TI SIl54LS445 * 947 

2463-143 491-113 AMD SN54LS388 485-168 482-127 -~ 
54LS348 54LS373 54LS390 54LS446 

TI S1I54LS348 * 931 M.lD Sil54LS373 *1227 Fairchild 54LS390 481-44 TI Srl54LS446 * 950 

508-150 496-70 Motorola SN54LS390 481-48 2476-39 

54LS352 r.II.11 SI154LS373 * 715 National DM54LS390 481-52 54LS447 

Fairchild 54LS352 497-126 496-75 SGS T54LS390 481-54 TI SU54LS447 * 950 ~ 
Motorola SN54LS352 497-129 Motorola SN54LS373 496-77 Signetics 54LS390 481-58 2463-144 

National DM54LS352 497-131 National DM54LS373 496-81 TI SII54LS390 * !l43 
54LS448 

SGS T54LS352 497-133 Signotics 54LS373 * 783 481-62 TI Sll54LS44B * 951 

TI SII54LS352 * 932 496-85 54LS393 503-103 

497-135 TI SI154LS373 * 937 Fairchild 54LS393 479-10 * !l51 

54LS353 496-90 Motorola SN54LS393 479-13 2476-10 

Fairchild 54LS353 497-94 54LS374 National DM54LS393 479-15 54LS449 

Motorola SN54LS353 497-97 A/.ID SII54LS374 *1227 SGS T54LS393 479-17 TI Sil54LS449 * 951 

National DM54LS353 497-99 487-9 Signetics 54LS393 479-19 2476-40 

SGS T54LS353 497-101 1,\1,11 SIl54LS374 * 715 TI SU54LS393 * 943 54LS450 

TI SII54LS353 * !l33 487-14 479-21 MMI SN54LS450 500-87 

497-103 Motorola SN54LS374 487-16 54LS395 54LS451 

54LS354 N:ltional DM54LS374 497-20 F:J.irchi!d 51LS395 3~89-1Q5 MMI SN54LS451 498-64 

TI SU54LS354 * 933 Slgnctics 54LS374 * 783 Motorola SN54LS395 3489-3 54LS453 

500-26 487-23 SN54LS395A 501-123 MMI SN54LS453 499-119 

54LS355 TI SII54LS374 * !l3B SGS T54LS395 501-125 54LS461 

TI S1I54LS355 * 934 487-25 3489-14 MMI SN54LS461 482-83 

500-22 54LS375 Signetics 54LS395A 501-127 54LS465 

54LS356 Fairchild 54LS375 495-130 TI S!l54LS3!15A * 943 
TI S1I54LS465 * !l52 

TI S1I54LS356 * 934 Motorola SN54LS375 495-135 501-129 
477-46 

500-27 Signetics 54LS375 495-141 * 943 
54LS466 

54LS357 TI SII54LS375 * 93B 3489-22 
TI S1l54LS466 * 952 

TI SII54LS357 * 935 495-145 54LS396 
478-35 

500-23 54LS377 TI SII54LS39S * 944 
54LS467 

54LS360 AI.1D S1I54LS377 *1227 496-155 TI SU54LS467 * !l52 

TI SN54LS360 505-161 487-45 54LS398 
477-47 

54LS361 Fairchild 54LS377 487-47 Motorola SN54LS398 499-94 54LS468 

TI SN54LS361 505-160 m.1I S1154LS377 * 715 TI SU54LS393 * 944 
TI S!154LS468 * 952 

54LS362 487-50 499-106 478-36 

TI SN54LS362 1098-91 Motorola SN54LS377 487-52 54LS399 54LS47 Motorola SN54LS47 2463-160 

54LS363 National DM54LS377 495-153 AMD SN54LS399 499-85 National DM54LS47 2463-165 

Signetics 54LS363 496-84 Signetics 54LS377 487-55 Motorola SN54LS399 499-95 TI SU54LS47 * 647 

54LS365 TI Sil54LS377 * 939 TI SU54LS399 * 944 2463-175 

Fairchild 54LS365 178 487-57 499-107 54LS471 
485-25 54LS378 54LS40 Fairchild 54LS40 490-23 lIatlcn:1 DI.154LS471 *3850 

Motorola SN54LS365A 477-4 AMD SN54LS378 486-93 Motorola SN54LS40 490-27 3460-28 

National DM54LS365A 477-8 Fairchild 54LS378 486-95 National DM54LS40 490-29 54LS48 Fairchild 54LS48 2463-105 

SGS 54LS365 477-12 Motorola SN54LS378 486-97 SGS 54LS40 490-31 Motorola SN54LS48 2463-118 

Signetics 54LS365A 477-16 SGS T54LS378 486-99 Signetics 54LS40 490-33 National DM54LS48 2463-123 

TI S1I54LS365A * 935 Signetics 54LS378 486-101 TI SU54LS40 * 1145 TI Srl54LS48 * 647 
477-20 TI SIl54LS378 * 939 490-35 2463-133 

* 935 486-103 54LS42 Fairchild 54LS42 483-26 54LS49 Motorola SN54LS49 2463-88 
2471-28 54LS379 Motorola SN54LS42 483-29 National DM54LS49 2463-92 

54LS366 AMD SN54LS379 486-1 National DM54LS42 483-31 TI Si:54LS49 * 847 
Fairchild 54LS366 477-121 Fairchild 54LS379 486-3 SGS 54LS42 483-33 2463-99 

II Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Bin 
Number Source 

54LS490 

54LS491 

Fairchild 
Motorola 
SGS 
Signetics 
TI 

MMI 
54LS498 

MMI 
54LS502 

Motorola 
54LS503 

Fairchild 
Motorola 

54LS504 
Motorola 

54LS51 Fairchild 
Motorola 
National 
Signetics 
TI 

54LS533 
AF.1D 

lUll 

54LS534 
AIAD 

UI,1I 

54LS54 Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

54LS540 

54LS541 

Fairchild 
Motorola 

Signetics 

TI 

Fairchild 
Motorola 

SlgnBlics 

TI 

54LS55 Fairchild 
Motorola 
National 
SGS 
TI 

54LS56 TI 

54LS568 
Motorola 

54LS569 
Motorola 

54LS57 TI 

54LS573 
Motorola 

54LS574 
Motorola 

54LS590 
TI 

54LS591 
TI 

114 

Bua 
DlYlca Plue·L1R1 Number Source 

54LS490 
SN54LS490 
T54LS490 
54LS490 
SI154LS490 

481·45 
481·49 
481·55 
481·59 

* 955 
481·63 

SN54LS491 482·86 

54LS592 
TI 

54LS593 
TI 

54LS594 
TI 

54LS595 
SN54LS498 502.138 TI 

SN54LS502 508.120 54LS596 

508·117 54LS503 
SN54LS503 508.121 54LS597 

SN54LS504 
54LS51 
SN54LS51 
DM54LS51 
54LS51 
SII54LS51 

509·43 
492·187 
493·1 
493·3 
493·7 

* 848 
493·9 

SII54LS533 * 1227 
496·128 

54LS598 

54LS599 

54LS600 

SII54LS533 * 715 54LS601 

TI 

TI 

TI 

TI 

TI 

496·131 TI 

SH54LS534 

SII54LS534 

54LS54 
SN54LS54 
DM54LS54 
54LS54 
54LS54 
SII54LS54 

*1227 
486·133 

* 715 
486·136 
493·86 
493·89 
493·91 
4~3·93 
493·95 

* 850 
493·97 

54LS540 2471·1 
SN54LS540 503·144 

2471·12 
54LS540 * 2775 

2471·17 
SI154LS540 * 960 

503·151 
* 960 

2471·22 

54LS541 
SN54LS541 

54LS541 

S1I54LS541 

54LS55 
SN54LS55 
DM54LS55 
54LS55 
SI154LS55 

SII54LS56 

2470·16 
504·55 

2470·39 
*2775 

504·62 
* 960 

504·66 
* 960 

2470·54 
493·31 
493·34 
493·36 
493·38 

* 851 
493·40 

* 851 
509·57 

54LS602 

54LS603 

54LS604 

54LS605 

54LS606 

54LS607 

54LS608 

54LS610 

54LS611 

54LS612 

54LS613 

54LS620 

54LS621 

SN54LS568 481·122 54LS622 

SN54LS569 479·167 
Stl54LS57 * 852 

509·59 

SN54LS573 496·78 

54LS623 

54LS624 

TI 

TI 

TI 

TI 

TI 

TI 

TI 

TI 

TI 

TI 

TI 

TI 

TI 

TI 

Signetics 
TI 

SN54LS574 487·17 TI 

Stl54LS590 * 966 
479-76 

54LS625 
SII54LS591 * 966 TI 

479-77 

Bin 
Devici PIUI·Llnl Numblr Source 

54LS625 
SN54LS592 * 967 TI 

479·72 
54LS626 

SN54LS593 * 967 TI 
479·73 

SN54LS594 * 968 , 
502·113 54LS627 

SN54LS595 * 968 
502-114 

TI 

SIIS4LSS96 * 968 54LS628 
502·115 TI 

SNS4LS597 * 969 
502-106 

54LS629 
SNS4LSS98 * 969 TI 

502·107 

SNS4LSS99 * 970 
502-116 54LS63 TI 

SNS4LS600 * 440 
* 971 

506·21 

SNS4LS601 * 440 
* 971 

506·22 

SNS4LS602 * 440 
* 972 

506·23 

SNS4LS603 * 440 
* 972 

506·24 

SNS4LS604 * 973 
496·11 

SNS4LS60S * 973 
496-12 

Stl54LS606 * 973 
496-13 

Stl54LS607 * 973 
496·14 

StlS4LS608 * 974 
496-15 

SI154LS610 * 97S 

54LS630 
TI 

54LS631 
TI 

54LS632 
TI 

54LS633 
TI 

54LS634 
TI 

54LS635 
TI 

54LS636 
TI 

54LS637 
TI 

54LS638 
TI 

54LS639 
TI 

54LS640 
Motorola 

TI 

506·143 54LS641 

SH54LS611 * 975 
506-144 

S1154LS612 * 975 
506-145 

SN54LS613 * 975 
506-146 

SI154LS620 * 976 
2478·46 

SN54LS621 * 976 
2478-22 

SH54LS622 * 976 
2478-23 

54LS623 505-111 
SN54LS623 * 976 

2478·47 

SN54LS624 * 977 
507-28 

* 977 
2945-164 

SN54LS625 * 977 
507-57 

54LS642 

54LS643 

54LS644 

Motorola 

SlgnBtlcs 

TI 

Motorola 

SignBtlcs 

TI 

TI 

TI 

Arranged alphanumerically from left to right 

Bin 
Device PIUI·Llnl Number Soarci Dnlce PIUI·Llnl 

SN54LS625 * 977 
2946-37 

SN54LS626 * 977 
507-58 

* 977 
2946·38 

SI154LS627 * 978 
507·59 

* 978 
2946·39 

SN54LS628 * 978 
507·29 

* 978 
2945·165 

SN54lS629 * 978 
507·60 

* 978 
2946·40 

SNS4LS63 * 853 
507-146 

SH54LS630 * 440 
* 979 

2467·19 
If 285·8 

Stl54LS631 * 440 
* 979 

2467·20 
If 285·8 

SNS4LS632 * 980 

St1S4LS633 * 980 

SIIS4LS634 * 981 

SIIS4LS635 * 981 

SII54LS636 * 982 

S1154LS637 * 982 

S1154LS638 * 983 

SN54LS639 * 983 

SN54LS640 504·131 
2479·17 

S1I54LS640 * 984 
504·137 

* 984 
2478·48 

SN54LS641 504-155 
2479·11 

54LS641 * 2772 
504·157 

*2772 
2478-16 

SII54LS641 * 984 
504·160 

* 984 
2478·24 

SN54LS642 504·103 
2479·12 

54LS642 * 2772 
2478-17 

SN54LS642 * 984 
504·107 

* 984 
2478·25 

S1I54LS643 * 984 
504-138 

* 984 
2478·49 

S1154LS644 * 984 
505·36 

* 984 
2478·26 

54LS645 

54LS646 

54LS647 

54LS648 

54LS649 

54LS651 

54LS652 

54LS653 

'''''11 

Motorola 

Signetics 
TI 

TI 

TI 

TI 

TI 

TI 

TI 

TI 
54LS654 

TI 
54LS668 

54LS669 

54LS670 

54LS671 

54LS672 

54LS673 

54LS674 

TI 

TI 

Fairchild 

Motorola 

National 

SGS 
Signetics 

TI 

TI 

TI 

TI 

TI 

54LS68 TI 

54LS681 

54LS682 

54LS683 

54LS684 

TI 

Motorola 
TI 

Motorola 
TI 

Motorola 

SN54LS64S * 715 
505·2 

* 715 
2478-33 

SH54LS645·h 715 
505·3 

* 715 
2478·34 

SN54LS645 505·8 
2479-18 

54LS645 505·14 
SH54LS645 * 984 

505·20 
* 984 

2478·50 

SN54LS646 * 986 
2479·19 

S1I54LS647 * 986 
2479-13 

SN54LS648 * 986 
2479·20 

SI154LS649 * 9S6 
2479·14 

SN54LS651 * 9S8 
505-21 
505·65 

S1I54LS652 * 9S8 
505·22 
505·66 

SIIS4LS653 * 989 

SII54LS654 * 9S9 

Stl54LS66S * 990 
481·116 

SII54LS669 *. 990 
479·115 

54LS670 497·14 
3470·62 

SN54LS670 497·17 
3470·64 

DM54LS670 497·19 
3470·66 

54LS670 497·21 
54LS670 497·23 

3470·68 
S1154LS670 * 990 

497·25 
* 990 

3470·70 

SN54LS671 * 991 
501·20 

SN54LS672 * 991 
501·21 

SN54LS673 * 992 
503·27 

SI154LS674 * 992 
503·25 

SH54LS6S * 854 
482·64 

SI154LS681 * 995 
476·16 

SN54LS682 474·118 
S1154LS6S2 * 996 I 

474·127 

SN54LS683 474·100 
SI154LS683 * 996 

474·108 

SN54LS684 474·119 

© Ie MASTER 1983 



PART NUM!8I2c:t INC!:){ 
Basa Bua Bua Bua 
II~mbtr Scurca Davlca PI~a-lina Ilumber Seurca Davlta Plga-lina I'lumbtr Seurca Davlca Plca-lina lIumber SDurCI Davlca PaCI-lin 

54LS684 54LS85 Signetics 54LS85 474-58 54S00 Fairchild 54S00 492-48 54S139 Fairchild 54S139 483-82 
11 SlI54LS684 * 996 TI SN54LS85 474-63 National DM54S00 492-51 National DM54S139 483-84 

474-128 54LS86 Motorola SN54LS86 495-38 Signetics 54S00 492-53 Signetics 54S139 483-86 
54LS685 National DM54LS86 495-42 TI SII54S00 * 833 TI SII54S139 * 880 

Motorola SN54LS685 474-101 SGS 54LS86 495-44 492-55 483-88 
11 S1I54LS685 * 996 Signetics 54LS86 495-46 54S02 Fairchild 54S02 494-142 54S140 Fairchild 54S140 484-52 

474-109 TI SII54LS86 * 662 National DM54S02 494-145 2471-49 
54LS686 495-49 Signetics 54S02 494-147 National DM54S140 484-55 

Motorola SN54LS686 474-120 
TI SII54LS686 * 997 

54LS89 Fairchild 54LS89 3471-62 TI S1I54S02 * 833 Signetics 54S140 484-57 

474-129 
Motorola SN54LS89 3471-64 494-149 2471-55 

54LS687 54LS90 Motorola SN54LS90 480-60 54S03 National DM54S03 491-187 TI SII54S140 * 881 
Motorola SN54LS687 474-102 National DM54LS90 480-64 TI SII54S03 * 834 484-59 

TI SU54LS687 * 997 SGS 54LS90 480-68 491-192 * 881 
54LS688 Signetics 54LS90 480-72 54S04 Fairchild 54S04 478-17 2471-58 

Motorola SN54LS688 474-121 TI SlI54LS90 * 864 National DM54S04 478-20 54S15 Fairchild 54S15 489-29 
11 SU54LS688 * 998 480-76 Signetics 54S04 478-22 National DM54S15 489-32 

474-130 54LS91 TI SII54LS91 * 864 TI SII54S04 * 834 TI SII54S15 * 838 
54LS689 502-136 478-25 489-34 

~ Motorola SN54LS689 474-103 * 864 54S05 Fairchild 54S05 477-96 54S151 AMD SN54S151 499-182 
TI S1I54L8689 * 998 3491-14 National DM54S05 477-99 Fairchild 54S151 499-184 I 

474-110 54LS92 Motorola SN54LS92 482-42 Signetics 54S05 477-101 National DM54S151 499-189 
54LS69 TI S1I54L869 * 854 National DM54LS92 482-44 TI 81154805 * 834 Signetics 54S151 499-191 

482-62 SGS 54LS92 482-46 477-103 TI 811548151 * 884 

~ 
4, 

54LS690 Signetics 54LS92 482-48 54S08 Fairchild 54S08 489-174 499-193 
TI SII54lS690 * 999 TI SII54LS92 * 864 National DM54S08 489-176 54S153 AMD SN54S153 498-54 .. 

481-30 482-50 Signetics 54S08 489-178 Fairchild 54S153 498-56 ..t 

54LS691 54LS93 Fairchild 54LS93 479-47 TI SII54S08 * 835 National DM54S153 498-58 
TI SII54l8691 * 999 Motorola SN54LS93 479-53 489-180 Signetics 54S153 498-60 ~ 478-93 National DM54LS93 479-57 54S09 Fairchild 54S09 489-118 TI 8rl548153 * 884 

54LS692 SGS 54LS93 479-61 National DM54S09 489-119 498-62 
TI S!l54L8692 * 999 Signetics 54LS93 479-65 TI SI154S09 * 836 54S157 AMD SN54S157 499-51 ~ 481-31 

TI SU54LS93 * 865 489-120 Fairchild 54S157 499-53 
54LS693 479-69 54S10 Fairchild 54S10 491-23 National DM54S157 499-56 

...., 
11 SU54L8693 * 999 

54LS95 Fairchild 54LS958 National DM54S10 491-26 54S157 r-501-91 Signetics 499-58 478-94 Signetics 54S10 491-28 P 3488-107 TI SII54S157 * 887 54LS696 
Motorola SN54LS958 501-95 TI Stl54S10 * 836 n 

TI Sfl54LS696 *1000 491-30 
499-60 ~ 

481-84 3489-4 54S158 AMD SN54S158 498-145 
SGS 54LS958 501-97 54S109 Fairchild 54S109 487-148 Fairchild 54S158 498-147 54LS697 54S11 Fairchild 54S11 489-77 

TI S!l54LS697 *1000 Signetics 54LS958 501-99 
National DM54S11 489-80 

National DM54S158 498-150 

479-81 TI SII54LS95B * 866 Signetics 54S158 498-152 
I 501-101 Signetics 54S11 489-82 TI SU54S158 * 887 '----54LS698 TI SII54S11 * 836 

11 SU54LS693 *1000 * 866 498-154 
481-85 3488-94 489-84 54S160 M.ID 81154S160 *1227 

54S112 Fairchild 54S112 488-126 
54LS699 54LS96 Signetics 54LS96 502-5 

National DM54S112 488-129 
480-174 

11 81154L8699 *1000 3489-111 
Signetics 54S112 488-131 

54S161 M.ID 8rl548161 *1227 
479-82 TI SII54LSS6 * 866 478-152 

54LS73 Motorola SN54LS73A 488-19 502-7 
TI 811548112 * 871 54S162 National DM54S162 481-34 

National DM54LS73A 488-23 * 866 
488-133 

TI 811548162 * 890 54S113 Fairchild 54S113 488-89 
Signetics 54LS73 488-27 3489-116 National DM54S113 488-92 

481-36 
TI SII54L873A * 856 54PL 16L8 - Signetics 54S113 488-94 54S163 TI 811548163 * 890 

488-31 TI 81154PL16l8 *1025 479-2 
54LS74 Fairchild 54LS74 485-88 54PL 16R6 TI 8:154S113 * 871 54S167 Fairchild 54S167 507-24 

Motorola SN54LS74A 485-92 TI 8!154PL 16R6 * 1026 488-96 
54S168 TI 81154S168 * 892 

National DM54LS74 485-94 54PL 16R8 !i';S11-~ Fairchild !i';S114 ';C()-153 
481-118 

SGS 54LS74 TI 81154PL 16n8 * 1026 National DM54S114 488-155 
54S169 TI 811548169 485-96 TI 81154S114 * 872 * 892 

54PL20L8 Signetics 54LS74A 485-98 
TI SI/54PL20l8 * 1027 488-157 479-120 

TI 8U54L874A * 857 54PL20R4 54S124 TI 81154S124 * 874 54S172 Signetics 54S172 497-28 
485-100 TI 81154PL20R4 * 1027 2946-41 54S174 AMD SN54S174 486-78 

54LS75 Motorola SN54LS75 495-136 54PL20R6 54S13 Signetics 54S13 507-99 Il 289-8 
National DM54LS75 495-139 TI S!!54PL2Q~5 "* 1029 54S132 Fairchild 54S132 507-142 Fairchild 54S174 486-80 

• Signetics 54LS75 495-142 54PL20R8 TI SII54S132 * 877 National DM54S174 486-83 
11 8!154L875 * 858 TI 81154PL20n8 * 1028 507-144 Signetics 54S174 486-85 

495-146 54PL333 54S133 Fairchild 54S133 492-126 TI 811548174 * 895 
54LS76 Motorola SN54LS76A 488-56 TI SII54PL333 *1029 National DM54S133 492-129 486-87 

National DM54LS76 488-58 54PL335 Signetics 54S133 492-131 54S175 AMD SN54S175 485-147 
Signetics 54LS76 488-60 TI 8U54PL335 *1029 TI 811548133 * 877 If 289-8 
11 S1/54L876A * 858 54PL839 492-133 Fairchild 54S175 485-149 

488-62 TI 81154PL839 *1030 54S134 Fairchild 54S134 492-108 National DM54S175 485-152 
54LS77 TI SU54L877 * 859 54PL840 National DM54S134 492-111 Signetics 54S175 485-154 

495-155 TI 81154PL840 *1030 Signetics 54S134 492-113 TI 8r154S175 * 895 
54LS78 Motorola SN54LS78A 487-156 54PLR19L8 TI 811548134 * 877 485-156 

National DM54LS78 487-158 TI SIl54PLRI9LB * 1031 492-115 54S181 AMD SN54S181 475-54 
TI 81/54L878A * 859 54PLR19R4 54S135 Fairchild 54S135 494-157 Signetics 54S181 475-61 

487-160 TI Sl!54PLRI9R4 * 1031 National DM54S135 494-160 TI 811548181 * 897 
54LS83 Fairchild 54LS83 476-65 54PLR19R6 Signetics 54S135 494-162 475-63 

TI Srl54FLR19il6 * 1032 
Motorola SN54LS83A 476-72 

54PLR19R8 TI SII548135 * 878 54S182 MMI SN54S182 475-86 
National DM54LS83A 476-76 TI S:154PLR1S?8 * 1032 494-164 Signetics 54S182 475-89 
SGS 54LS83A 476-80 54PL T19L8 54S136 National DM54S136 495-3 TI 811548182 * 898 
Signetics 54LS83A 476-84 TI Sl154PL T1 9L8 * 1033 54S137 Fairchild 54S137 484-15 475-91 
TI 8U54L883A * 861 54PL T19R4 54S138 AMD SN54S138 483-183 54S188 National DM54S188 3459-28 

476-88 TI Srl54PL T1 9R4 * 1033 Fairchild 54S138 483-185 54S189 AMD AM54S189 3471-49 
54LS85 Fairchild 54LS85 474-36 54PLT19R6 National DM54S138 483-187 SN54S189 3471-50 

Motorola SN54LS85 474-49 TI Srl54PLTlSRS * 1034 TI 8[1548138 * 880 Fairchild 54S189 3471-51 
National DM54LS85 474-52 54PLT19R8 484-1 Naiional DM54S189 3471-52 
SGS 54LS85 474-55 TI Sr154PLT19118 * 1034 54S139 AMD SN54S139 483-80 Signetics 54S189 3471-54 

Ilj Indicates page number in Application Note Directory. 
*1 Indicates additional data is provided on the page noted. 
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Ie MASTER 
BaSI 
Number Source 

54S189 TI 

54S194 AMD 

Fairchild 

National 
TI 

54S195 AMD 

National 
Signetics 
TI 

54S 196 National 
TI 

54S197 TI 

54S20 Fairchild 
National 
Signetics 
TI 

54S210 1.11.11 

54S22 Fairchild 
National 
TI 

54S226 TI 

54S240 AMD 

Inll 

National 
. Signetics 

TI 

54S241 AMD 

1,11.11 

National 
Signetics 
TI 

54S242 AMD 

National 
54S243 AMD 

National 
54S244 AMD 

rnll 

Signetics 
TI 

54S251 AMD 
National 
Signetics 
TI 

54S253 AMD 
Fairchild 

116 

Davlce 

8N548189A 

SN54S194 

54S194 

DM54S194 
8'1548194 

SN54S195 

DM54S195 
54S195 
811548195 

DM54S196 
811548196 
811548197 

54S20 
DM54S20 
54S20 
81154820 

8'1548210 

54S22 
DM54S22 
8'154822 

811548226 

SN54S240 

SII54S240 

DM54S240 
54S240 
SII54S240 

SN54S241 

SII54S241 

DM54S241 
54S241 
SN54S241 

SN54S242 . 

DM54S242 
SN54S243 

DM54S243 
SN54S244 

SII548244 

54S244 
SN54S244 

SN54S251 
DM54S251 
54S251 
SI154S251 

SN54S253 
54S253 

Bue 
Page-line Number Source 

900 
3471-55 

501-170 
II 289-8 

3489-33 
II 289-8 

501-172 
3489-37 

501-174 
* 902 

501-176 
* 902 

3489-43 
501-67 

II 289-8 
3489-34 

~ 289-8 
501-71 
501-73 

* 903 
501-75 

* 903 
3489-44 
480-119 

* 903 
* 904 

478-83 
490-133 
490-136 
490-138 

* 839 
490-140 

* 715 
478-39 
490-75 
490-78 

* 840 
490-80 

* 908 
508-54 
503-154 

2470-65 
* 715 

503-157 
* 715 

2471-8 
2471-15 

503-160 
* .910 

503-162 
* 910 

2471-23 
504-69 

2470-9 
* 715 

504-71 
* 715 

2470-28 
2470-43 

504-73 
* 911 

504-75 
* 911 

2470-55 
503-92 

2476-29 
503-96 
503-93 

2476-30 
503-97 
504-13 

2470-10 
* 715 

504-15 
* 715 

2470-29 
504-17 

* 912 
504-19 
500-62 
500-65 
500-68 

* 915 
500-70 
498-4 
498-6 

54S253 National 
Signetics 
TI 

54S257 AMD 
National 
Signetics 
TI 

54S258 AMD 
Fairchild 
National 
Signetics 
TI 

54S260 Fairchild 
Signetics 
TI 

54S270 TI 
548271 TI 
548273 Signetics 
54S274 TI 
54S275 TI 
54S280 Fairchild 

National 
Signetics 
TI 

548281 TI 

54S283 TI 

548287 National 
548288 National 
548289 AMD 

Fairchild 
National 
TI 

548299 National 
TI 

54830 Fairchild 
National 
TI 

54S30 1 Signetics 
54S32 Fairchild 

National 
Signetics 
TI 

548350 AMD 
Signetics 

54837 Signetics 
TI 

54S370 TI 
54S371 TI 
548373 AI.1D 

1.11.11 

National 
Signetics 
TI 

548374 AMD 

I.ml 

National 
Signetics 
TI 

54S378 AMD 
54S379 AMD 
54S38 Signetics 

TI 

548381 MMI 
TI 

Device 

DM548253 
54S253 
8N548253 
SN54S257 
DM54S257 
54S257 
SN54S257 

SN54S258 
54S258 
DM54S258 
548258 
8'1548258 

54S260 
54S260 
SN548260 

SI154S270 
SII548271 
54S273 
SI154S274 
SN54S275 
54S280 
DM54S280 
54S280 
S'154S280 

SII54S281 

SN54S283 

DM54S287 
DM54S288 
AM548289 
SN54S289 
548289 
DM54S289 
S'1548289A 

DM548299 
SI154S299 

54830 
DM54830 
SII54S30 

54S301 
54S32 
DM54S32 
54S32 
81154S32 

SN54S350 
54S350 
54S37 
SI154S37 

SII54S370 
SII54S371 
SII54S373 

SI154S373 

DM54S373 
54S373 
SII548373 

8N54S374 

811548374 

DM548374 
54S374 
SN54S374 

SN54S378 
SN54S379 
54838 
SII54S38 

SN54S381 
SII54S381 

Basi 
Pagl-L1ne Number Source 

498-8 
498-10 

* 91,5 
498-182 
498-186 
498-188 

* 916 
498-190 
498-105 
498-107 
498-110 
498-112 

* 917 
498-114 
494-23 
494-26 

* 918 
494-28 

* 919 
* 919 

486-169 
* 920 

476-96 
509-15 
509-19 
509-21 

* 921 
509-24 

* 922 
476-19 

* 922 
476-91 

3459-110 
3459-29 
3471-40 
3471-42 
3471-43 
3471-44 

* 924 
3471-47 
502-177 

* 927 
502-179 

* 927 
3490-31 
492-102 
492-104 

* 842 
492-106 

3473-16 
493-160 
493-162 
493-164 

* 843 
493-166 
508-59 
508-61 
491-115 

* 844 
491-117 

* 936 
* 937 
*1227 

496-92 
* 715 

496-94 
496-98 . 
496-100 

* 937 
496-102 

*1227 
487-27 

* 715 
487-29 
487-32 
487-34 

* 938 
487-36 
486-107 
486-13 
491-65 

* 844 
491-67 
475-59 

* 940 
475-64 

54S387 National 
54S388 AMD 
54S399 AMD 
54840 Fairchild 

National 
Signetics 
TI 

54S412 TI 

54S436 TI 

54S437 TI 

54S455 TI 
54S472 National 

54S473 National 

54S474 National 

54S475 National 

54S482 TI 

54S484 TI 
54S485 TI 
54S508 MMI 
54S51 Fairchild 

National 
Signetics 
TI 

548516 1.11.11 

548531 MMI 
54S533 AUO 

1.11.11 

54S534 AI.1D 

1.11,11 

Signelics 

548557 1,11.11 

548558 m,1I 

54S570 National 
54S571 National 

54S572 National 

54S573 National 

54S64 Fairchild 
National 
Signetics 
TI 

54865 National 
Signetics 
TI 

54S700 !.\f.ll 

54S730 1.11.11 

54S731 1,11.11 

54S734 MI.1I 

54S74 Fairchild 

Arranged alphanumerically from left to right. 

Bue 
Davlce Page-line Number Source Device Page-Lin a 

DM548387 
SN548388 
SN54S399 
54S40 
DM54S40 
54S40 
81154S40 

3459-102 
485-172 
499-113 
490-37 
490-40 
490-42 

* 845 
490-44 

SI154S412 * 945 
496-103 

* 945 
1094-165 

SII54S436 * 947 
485-11 

* 947 
2483-133 

8N54S437 * 947 
485-12 

* 947 
2483-134 

SN54S455 3463-98 
DM54S472 3461-35 
DM54S472A 3461-36 
DM54S4728 3461-37 
DM54S473 3461-48 
DM54S473A 3461-31 
DM54S474 3461-71 
DM54S474A 3461-38 
DM54S4748 3461-39 
DM548475 3461-50 
DM54S475A 3461-33 
S"54S482 * 954 

SII54S484 
81154S485 
SN548508 
54S51 
DM54851 
54851 
81154S51 

506-165 
* 954 

1086-84 
* 955 
* 955 

474-1 
493-11 
493-13 
493-15 

* 848 
493-17 

SII54S516 . * 716 
475-95 

SN54S531 496-95 
SU54S533 * 1227 

496-133 
SII548533 * 715 

496-135 
81154S534 * 1227 

486-138 
SII54S534 * 715 

486-140 
54S534 * 789 

486-143 
8'154S557 * 719 

475-97 
81154S558 * 719 

DM54S570 
DM54S571 
DM548571A 
DM54S5718 
DM54S572A 

475-98 
3460-82 
3460-83 
3460-84 
3460-85 
3461-99 
3461-99 

DM54S573A 3461-100 

54S64 
DM54S64 
54S64 
81154S64 

3461-100 
493-104 
493-107 
493-109 

* 853 
493-111 

DM54S65 493-115 
54S65 493-117 
81154S65 * 853 

493-118 
SII54S700 * 728 

2483-150 
81154S730 * 728 

2483-151 
SN54S731 * 728 

2483-152 
SII54S734 * 728 

2483-153 
54S74 485-102 

54S74 Signetics 
TI 

54S744 TI 
54S85 Signetics 

TI 

54886 Fairchild 

54SC103 

Signetics 
TI 

GTEMicro 
548C137 

1,1IIel 

548C138 
I.1I1BI 

54SC139 
1,1IIel 

548C237 
1,1IIel 

54SC238 
1.1IIel 

548C239 
I.lllel 

548C240 
1.1IIel 

SPI 
548C241 

1.1IIel 

SPI 
548C244 

1.lIIel 

SPI 
548C245 
\ 1,1IIsl 

SPI 
54SC373 

r.lIIel 

SPI 
54SC374 

1.1IIel 

SPI 
54SC533 

1.lIIel 

54SC534 
l,liIel 

54SC540 
l.liIel 

54SC541 
I.litol 

54SC545 
l.1i1el 

54SC563 
r,liIel 

54SC564 
Milsi 

54SC573 
l.liIel 

SPI 
54SC574 

l.liIel 

SPI 

54S74 
S'154874 

SN54S744 
54S85 
SII54S85 

54S86 
54S86 
SII54S86 

G54SC103 

485-106 

* 857 
485-108 
503-114 
474-66 

* 862 
474-68 
495-52 
495-56 

* 862 
495-58 

1063-12 

F.1D54SC137 * 697 
454-102 

I,ID54SCI38 * 697 
454-80 

1,1D54SC139 * 697 
454-55 

1.1D54SC237 * 697 
454-103 

1,ID548C238 * 697 
454-81 

I.1D548C239 * 697 
454-56 

I.ID54SC240 * 702 
465~65 

SP54SC240 465-75 

1,ID54SC241 * 702 
465-84 

SP54SC241 465-92 

1.1D54SC244 * 702 
465-46 

SP54SC244 465-56 

1.ID548C245 * 706 
465-130 

* 706 
2475-48 

SP54SC245 465-142 

1.1D548C373 * 710 
459-170 

SP54SC373 459-186 

f,lD54SC374 * 710 
456-33 

SP54SC374 456-53 

1.1D548C533 * 710 
460-8 

I.ID548C534 * 710 

1.1D548C540 * 702 
450-133 

I.lD548C541 * 702 
450-134 

f,ID548C545 * 706 
465-131 

* 706 
2475-49 

I.1D548C563 * 710 
460-9 

. r,ID548C564 * 710 

1.1D54SC573 * 710 
459-171 

SP54SC573 . 459-187 

1.1D548C574 * 710 
456-34 

SP54SC574 456-54 
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54SL 170 5505 MicroPwr MP5505C 2911-100 55116 TI SN55116 2479-41 5520 r.licroPwr r.'P5520D * 401 
Motorola SN54SL 170 497-5 2921-24 55117 TI SN55117 2479-47 *2749 

54SL245 r,IP5505E * 401 55118 TI SN55118 2479-43 2439-31 
TI SN54SL245 2478-51 *3292 55119 TI SN55119 2479-45 r.'P5520F * 401 

55 NEC-Electron uPC55A 2929-41 2919-14 5512 lIarris IIC5512 *2738 *2749 
550 Intersil MM550 2422-80 5507 r.licroPwr r.IP5507A * 401 *3287 2439-16 

MicroPwr MP550Z 2439-5 *3292 2948-71 r,IP5520H * 401 
National TAA550 2956-76 2911-46 11C5512A *2738 *2749 

2956-78 2911-51 *3287 2439-17 
2956-80 2914-17 2948-72 Panasonic AN5520 2905-98 
2958-61 r.IP5507B * 401 r,licroPwr r.IP5512 * 401 Signnllcs UE5520 *3372 
2958-63 *3292 *3292 2964-113 
2958-64 2911-96 2917-37 2964-135 

NEC-Micro uPD550 1088-74 2915-28 Panasonic AN5512 2905-97 SE5520 *3372 
uPD550L 1088-75 r.IP5507C * 401 Signetics NE5512 2909-10 2964-114 

Plessey SL550 2888-88 *3292 2938-15 SiliconG SG5520 2485-6 
SGS TAA550 2907-14 2911-108 SE5512 2909-12 TI SN5520 2485-10 
Signetics NE550 29'59-123 2916-35 2937-25 5521 SiliconG SG5521 2485-7 r----

SE550 2959-116 r.IP5507D * 401 55121 National DS55121 2469-8 5522 SiliconG SG5522 2485-42 
5500 Nitron NC5500 4141-61 *3292 MM55121 2945-117 TI SN5522 2485-46 

Siemens SDA5500 2905-175 2916-41 TI SN55121 2469-13 5523 OKI MSM5523 2899-15 
TDA5500 2905-178 r,IP5507E * 401 55122 National DS55122 2473-14 SiliconG SG5523 2485-43 

Sign&lics ,1,lAfl5500 *1975 *3292 TI SN55122 2473-17 55232 TI SN55232 2485-24 fu1 Sr.1I.1AII5500 * 1975 2911-52 55123 National MM55123 2945-118 55234 TI SN55234 2485-17 
5501 Harris HC5501 2949-31 2911-93 55124 National MM55124 2945-119 55236 SiliconG SG55236 2485-11 ~ r.licroPwr r.IP5501A * 401 2915-34 55126 National MM55126 2945-120 TI SN55236 2485-13 

*3292 5508 l,licroPwr r.IP550a * 401 55128 TI SN55128 2471-47 55237 TI SN55237 2485-14 
0 

2919-52 *3292 55138 SiliconG SG55138 2477-51 5524 1.licroPwr r.tP5524 * 401 10= 
l.tP5501C * 401 2917-38 TI SN55138 2477-52 *3292 S *3292 Toshiba TC5508 460-161 5514 OKI MSM5514-3 3478-73 2916-47 

2928-21 3476-91 Signetics NE5514 2909-11 OKI r.ISr.15524 *3873 8 r,'P5501E * 401 TC5508-1 3477-10 SE5514 2909-13 2899-16 
*3292 TC5508-4 3476-98 SSS SCM5514-3 3478-76 SiliconG SG5524 2485-32 ~ 

2923-20 5509 1.licroPwr 1,IP5509A * 401 SCM5514-5 3478-77 TI SN5524 2485-36 @ 
r,'P550lF * 401 *3292 Toshiba TC5514 3479-18 5525 OKI 1,ISr.l5525 *3873 

*3292 2941-15 TC5514-1 3479-61 2900-98 ~ 
2923-21 r.!P5509E * 401 TC5514-2 3479-63 SiliconG SG5525 2485~33 ~ 

r,lP5501G * 401 *3292 TC5514A-2 3478-11 5527 r.ticroPwr r,'P5527 * 401 
*3292 

2941-16 TC5514A-3 3478-79 *3292 
2928-22 OKI I.Isr,15509 *3873 TC5514AL-2 3478-12 2914-7 , 2899-48 TC5514AL-3 3478-80 r,lP550111 * 401 

551 Intersil MM551 2422-37 55140 TI SN55140 2473-1 
OKI MSM5527 2900-93 '---

*3292 5528 OKI ml,15528 *3873 
2919-53 Siemens S551 2898-50 55141 TI SN55141 2473-2 2899-49 

Reticon R5501 2963-51 5510 lIarris IIC5510 *3287 55142 TI SN55142A 2472-56 SiliconG SG5528 2485-37 
TI TMS5501 1095-35 

r,licroPwr r,'P5510A * 401 55143 TI SN55143A . 2472-57 
TI SN5528 2485-41 

~ 247-10 *3292 5515 OKI MSM5515 2899-150 
5529 OKI MSM5529 2899-50 

2911-87 MSM5515-3 3478-74 
~ 247-14 

!.IP5510a * 401 55150 TI SN55150 2469-22 
SiliconG SG5529 2485-38 

Toshiba TC5501 461-10 
*3292 55152 TI SN55152 2475-4 

553 NEC-Micro uPD553 1088-77 
3474-87 2911-88 55154 Fairchild 55154 2473-49 5530 Epson SVM5530 2899-88 

TC5501-1 3474-118 UP5510C * 401 SiliconG SG55154 2473-52 Panasonic MN5530 2898-70 
5502 Harris HC5502 *2735 *3292 55157 TI SN55157 2474-52 Signetics NE5530 2938-24 

*3287 2936-30 5516 Toshiba TC5516 3480-114 SE5530 2936-55 
!.!!::r~P~ .... r !,!!'::!!2 -}: ,1!l1 r.IP5510E * 401 TC5516A 3480-115 5531 !.~::r:P~~r !.!!'::31 >':; ~!l1 

*3292 ,*3292 TC5516A-2 3480-116 *3292 
2909-30 2911-89 TC5516AL 3480-117 2966-70 
2923-26 Panasonic AN5510 2905-96 TC5516AL-2 3481-1 5532 Enr XR5532 *3208 

r.IP5502A * 401 55107 Fairchild 55107A 2474-18 5517 OKI MSM5517 2899-130 2937-50 
*3292 Motorola MC55107 2474-21 Signetics NE5517 2938-16 r,licroPwr I.IP5532 * 401 

2919-26 National DS55107 2474-23 NE5517A 2938-17 *3292 
r.IP5502B * 401 2474-37 Toshiba TC5517A 3481-2 2966-145 

*3292 TI SN55107A 2474-25 TC5517AL 3481-3 ' Signetics NE5532 2937-52 
2928-29 SN55107B 2474-39 TC5517AL-2 3481-4 NE5532A 2937-53 

1.IP55020 * 401 55108 Motorola MC55108 2474-28 5518 OKI MSM5518 2899-166 SE5532 '2937-11 
*3292 National DS55108 2474-30 Toshiba TC5518A-2 3481-5 SE5532A 2937-12 

2928-30 2474-42 TC5518B 3481-6 TI NE5532 2937-48 
r.1P5502E * 401 MM55108 2945-115 TC5518BL 3481-7 NE5532A 2937-49 

*3292 TI SN55108A 2474-32 55180 TI SN55180 505-148 55325 Motorola MC55325 2480-161 
2919-27 SN55108B 2474-44 55182 TI SN55182 2475-5 National DS55325 2480-163 

Reticon R5502 2963-52 55109 TI SN55109A 2472-14 55183 TI SN55183 2471-59 SiiiconG SG55325 2480-165 
5504 Harris HC5504 *2736 5511 lIarris HC5511 *3287 55188 TI SN55188 2469-61 TI SN55325 2481-2 

Toshiba TC5504 461-32 1,licroPwr r,tP5511A * 401 55189 TI SN55189 2473-27 55326 SiliconG SG55326 2481-4 
TC5504-1 3482-111 *3292 SN55189A 2473-36 TI SN55326 2481-8 
TC5504-2 3482-112 2941-17 5519 OKI MSM5519 2899-167 55327 SiliconG SG55327 2481-5 
TC5504A-2 3482-20 1,!P5511E * 401 552 Intersil MM552 2422-62 TI SN55327 2481-9 
TC5504A-3 3482-64 *3292 NEC-Micro uPD552 1088-76 55329 TI SN55329 2485-74 

5505 1,\lcroPwr r.IP5505A * 401 2941-18 Siemens S552 2898,51 5533 Exar XR5533 *3208 
*3292 55110 Fairchild 55110A 2472-16 5520 r,licrcPwr r.IP5520A * 401 2937-51 

2911-25 National MM55110 2945-116 *2749 Signetics NE5533 2937-54 
2911-81 TI SN55110A 2472-21 2439-13 NE5533A 2937-55 
2916-25 55113 National DS55113 2472-3 r,lP5520B * 401 SE5533 2937-13 

r,IP5505B * 401 TI SN55113 2472-5 *2749 SE5533A 2937-14 
*3292 55114 National DS55114 2471-42 2439-14 5534 Exar XR5534 *3209 

2919-9 TI SN55114 2471-45 r.1P5520C * 401 2926-23 
r,'P5505C * 401 55115 National DS55115 2474-58 *2749 XR5534C *3209 

*3292 TI SN55115 2474-61 2439-15 2926-24 

~ indicates page number in Application Note Directory, 
* Indicates additional data is provided on the page noted. 
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5534 EXir XR5534M *3209 55473 TI SN55473 2482-109 5560 Signalics IIE5560 *3402 561 AD AD561S *3164 
2924-14 55474 TI SN55474 2482-74 2961-20 2445-31 

I.1lcroPwr I.1P5534 * 401 5549 OKI MSM5549 2899-17 SE5560 *3402 AD561T *3164 
*3292 55492 Fairchild 55492A 2465-34 2961-22 2445-13 

2916-45 55493 National OS55493 2464-140 Signetics T~A5560 2901-20 MicroPwr MP561J 2445-32 
Raytheon RC5534 2926-25 55494 National PS55494 2465-42 5561 Signetics NE5561 2961-21 MP561K 2445-14 

RM5534 2924-15 555 Exar XR555C 2951-31 SE5561 2961-23 MP561S 2445-33 
Signetics NE5534 2926-26 XR555M 2951-32 5564 Toshiba TC5564 3483-44 MP561T 2445-15 

NE5534A 2926-27 XRL555 2951-33 TC5564-1 3483-50 Motorola MHW561 2903-61 
SE5534 2924-16 Fairchild uA555C 2951-34 TC5564L 3483-45 Plessey SL561 2897-159 
SE5534A 2924-17 Intersil MM555 2422-14 TC5564L-1 3483-51 SL561B 2897-160 

SiliconG SG5534 2485-20 NE555 2951-35 5565 Toshiba TC5565 3483-46 SL561C 2897-161 
TI NE5534 2926-28 SE555 2951-36 TC5565-1 3483-52 Signetics MB561 2898-168 

NE5534A 2926-29 National LM555C 2951-39 TC5565L 3483-47 5610 Harris H15610-2 *2683 
SE5534 2924-18 ' Raytheon RC555 2951-41 557 IntBI IP.1DX557 *1725 *3288 

5535 Signetics NE5535 2939-28 RM555 2951-42 NEC-Micro uP0557L 1088-80 2445-6 
SE5535 2937-41 RCA CA555 2951-43 558 AD AD558J *3164 ~ 254-8 

SiliconG SG5535 2485-21 CA555C 2951-44 2443-1 1115610-4 *2683 
55355 TI SN55355 2483-45 Signetics NE555 2951-45 ~I 255-7 *3288 
55363 TI SN55363 2481-77 SE555 2951-46 AD558K *3164 2445-7 
55365 TI SN55365 2483-46 SE555C 2951-47 2441-11 ~ 254-8 
55369 TI SN55369 2481-106 SiliconG SG555 2951-48 If 255-7 H15610-5 *2683 5537 1.lIcroPwr I.IP5537 * 401 SG555C 2951-49 AD558S *3164 ' * 3288 

*3292 TI NE555 2951-53 2443-34 2445-8 2914-8 SE555 2951-54 II 255-7 II 254-8 Signetics NE5537 2967-138 5550 OKI MSI.I5550 *3873 AD558T *3164 H15610-8 * 2683 SE5537 2967-139 2898-157 2441-16 * 3288 5538 Signetics NE5538 2938-34 2899-18 ~I 255-7 2445-9 SE5538 2936-54 Panasonic MN5550 2898-72 Exar XR558C 2951-89 II 254-8 SiliconG SG5538 2485-25 Signetics TEA5550 2900-71 XR558M 2951-90 Intersil IM5610C 3459-49 5539 Signetics NE5539 2913-160 55516 Harris HC55516-2 *2739 NEC-Electron uPC558 2898-113 IM5610M 3459-54 2929-54 *3287 2964-107 Panasonic AN5610 2905-151 SE5539 2913-161 2947-144 Signetics NE558 2951-91 Reticon R5610 2947-15 2929-55 ~ 270-3 SE558 2951-92 Siemens TDA5610 2905-180 SiliconG SG5539 2485-26 HC55516-8 *2739 5581 OKI 1.181.15581 *3873 5611 Reticon R5611 2947-16 554 National MM554 2423-74 *3287 559 Exar XR559C 2951-93 Siemens TDA5611 2905-181 NEC-Electron uPC554 2901-115 2947-145 XR559M 2951-94 5612 Harris H15612-2 2451-22 NEC-Micro uP0554 1088-78 II 270-3 Motorola MHW559 2903-59 H15612-4 2451-23 uP0554L 1088-79 IIC55516-9 *2739 55S20 Fairchild 55S20 2485-4 H15612-5 2451-24 5540 MicroPwr MP5540 2966-46 *3287 55S234 Fairchild 55S234 2485-15 H15612-8 2451-25 Panasonic MN5540 2898-71 2947-146 55S24 Fairchild 55S24 2485-29 R5612 5541 Harris HC5541 *2140 Reticon 2947-17 

2949-125 
II 270-3 560 AdaptSci 560 1761-4 5613 Reticon R5613 2947-18 

MP5541 2966-71 
55532 Harris HC55532-2 2947-147 Cherry CS560 2968-42 Sanyo LC5613 2899-153 MicroPwr 

MicroPwr MP5542 2966-146 
II 270-3 Hitachi SAS560 2906-130 5618 Harris HI5618A * 2686 5542 

55426 TI SN55426B 2464-78 
HC55532-8 2947·148 Motorola MHW560 2903-60 H15618A·2 * 2686 

55427 TI SN55427B 2464-79 
If 270-3 National TBA560 2903-110 * 3288 

5543 MicroPwr MP5543 2966-72 HC55532-9 2947-149 Plessey SL560 2888-89 2440-19 
5544 MicroPwr MP5544 2966-115 II 270-3 ~ 270-9 H15618A-5 *2686 
5545 MicroPwr MP5545 2966-147 55536 Harris HC55536 2947-150 Siemens SAS560 2906-133 *3288 
55450 Fairchild 55450B 2481-114 5556 Panasonic MN5556 2898·73 Telefunken TBA560 2904-8 2440-20 

National OS55450 2481-126 5557 OKI 1.1S1.15557 *3873 TI TL560C 2964-73 H15618B·2 *2686 
SiliconG SG55450 2481-133 2899-23 5600 Intersil IM5600C 3459-50 *3288 

SG55450B 2481-134 5558 OKI I.1SI.1555B *3873 LSILogic LSI-5600 4140-149 2441-22 
TI SN55450B 2481-145 2899-51 Nitron NC5600 ·4141-62 H15618B·5 *2686 

55451 National OS55451 2481-127 5559 OKI MSM5559 2899-52 Siemens TOA5600 2905-179 *3288 
SiliconG SG55451 2481-135 556 Exar XR556C 2951-67 5601 Reticon R5601-1 2968-49 2441-23 
TI SN55451B 2481-146 XR556M 2951-68 II 284-3 562 AD AD562A1BCD * 3166 

55452 Fairchild 55452B 2482-19 XRL556C 2951-69 R5601-2 2968-50 *3168 
National OS55452 2482-28 XRL556M 2951-70 II 284-3 2455-9 
SiliconG SG55452 2482-32 Fairchild uA556C 2951-71 SSS SCL5601 2899-73 AD562A/BIII * 3166 
TI SN55452B 2482-36 Intersil NE556 2951-72 5602 Reticon R5602 2947-10 *3168 

55453 National OS55453 2482-99 SE556 2951-73 5603 Intersil IM5603C 3459-114 2455-10 
SiliconG SG55453 2482-103 National LM556 2951-76 IM5603M 3460-10 AD562K/BCD * 3166 
TI SN55453B 2482-107 LM556C 2951-77 5604 Intersil IM5604C 3460-99 *3168 

55454 National OS55454 2482-64 Raytheon RC556 2951-78 IM5604M 3460-105 2460-7 
SiliconG SG55454 2482-68 RM556 2951-79 Reticon R5604 2947-11 AD562K/BIII *3166 

, TI SN55454B 2482-72 Signetics NE556 2951-80 5605 Reticon R5605 2947-12 *3168 
55460 SiliconG SG55460 2481-136 NE556'-1 2951-81 5606 Reticon R5606 2947-13 2454-7 

SG55460B 2481-137 SE556 2951-82 5607 HarriS H15607-2 2439-43 AD562S/8CD *3166 
TI SN55460 2481-147 SE556-1 2951-83 H15607-5 2439-44 *3168 

55461 National OS55461 2481-128 SE556-1C 2951-84 H15607-8 2439-45 2460-8 
SiliconG SG55461 2481-138 SiliconG SG556 2951-85 5608 Harris H15608-2 2439-46 AD562S/Bitl * 3166 
TI SN55461 2481-148 SG556C 2951-86 ~ 254-8 *3168 

55462 National OS55462 2482-29 TI NE556 2951-87 H15608-5 2440-1 2450-41 
SiliconG SG55462 2482-33 SE556 2951-88 II 254-8 Analogic MN562-AD·BCD 
TI SN55462 2482-37 5560 l.licroPwr I.IP5560A *2749 H15608-8 2440-2 2459-31 

55463 National OS55463 2482-100 2445-40 II 254-8 MN562-AD·BIN 2454-12 
SiliconG SG55463 2482-104 I.IP5560B *2749 5609 Harris H15609-2 2439-40 MN562-ID-BCD 2459-32 
TI SN55463 2482-108 2447-34 H15609-5 2439-41 MN562-ID·BIN 2454-13 

55464 National OS55464 2482-65 MP5560C *2749 H15609-8 2439-42 MN562-KD·BCD 
SiliconG SG55464 2482-69 2448-24 Reticon R5609 2947-14 2459-33 
TI SN55464 2482-73 2448-25 561 AD AD561J *3164 MN562-KD·BIN 2454-14 

55470 TI SN55470 2481-149 1.IP5560D *2749 2445-30 MN562·SD·BCD 
55471 TI SN55471 2481-150 2449-17 AD561K *3164 2460-13 
55472 TI SN55472 2482-38 Panasonic AN5560 2905-99 2445-12 MN562-SD-BIN 2451-2 

Arranged alphanumerically from left to right. 
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562 Dalel DAC-562C *2621 565 Ihrrls 111565A *2680 5685 Ilarrls 11156851-4 *2696 5712 Ilarrls H15712-7 *3288 
2452-29 Harris HI565AJ 2453-15 2452-1 *3291 

Dalel DAC-562M 2450-17 HI565AK 2450-36 H15685V-4 *2696 2432-29 
Ilarrls 111562A *2677 HI565AS 2453-16 2455-5 '1115712-8 *2704 

11I562A-2 *3288 HI565AT 2450-37 5687 Harris H156871-2 *2700 *3288 
2450-31 l.licrcEng 1.\CE565A *4440 2452-2 *3291 

II 254-8 4140-205 H15687V-2 *2700 2432-30 
H1562A-4 *3288 MicroEng MCE565AJ 2451-37 2455-6 1115712A *2704 

2453-3 MCE565AS 2451-38 569 Intel iSBC569 1765-14 1115712A-2 *2704 
'1 254-8 MCE565J 2452-35 5690 Siemens SDA5690 2900-154 *3288 

1l1562A-5 *3288 MCE565K 2450-29 570 AD AD570J *3174 *3291 
2453-4 MCE565S 2452-36 2428-12 2432-31 

II 254-8 MCE565T 2450-30 AD570S *3174 H15712A-7 *2704 
H1562A-8 *3288 Motorola LM565 2946-1 2428-13 *3288 

2450-32 NE565 2946-2 Hitachi SAS570 2906-131 *3291 
II 254-8 National LM565 2946-3 1.\icroEng r.1CE570 *4440 2432-32 

MicroPwr AD562S/BIN 2450-42 LM565C 2946-4 4140-207 H15712A-8 *2704 
r.licroP\Yr 1.IP562 * 401 Plessey SL565 2913-122 1.1CE570J *4440 *3288 -

*2749 Signetics NE565 2946-5 2428-14 *3291 
2451-1 SE565 2946-6 1.ICE570S *4440 2432-33 

I,lolorola AD562 *2759 Zilag 565 *1592 2428-15 Spragua UDiI-57121.1 *2843 
2453-19 566 AD AD566AJ *3166 Motorola MHW570 2903-63 2482-56 

Motorola MHW562 2903-62 2452-31 NEG-Electron uPG570 2904-96 Sprague UDS-5712H 2482-58 

§ NEG-Electron uPG562 2903-120 AD566AK *3166 Plessey TAA570 2905-11 57126 National MM57126 1087-7 

Signetics MB562 2898-169 2450-19 Siemens SAS570 2906-134 5713 Spragus 11-5713 *2843 

~. 5620 Panasonic AN5620 2903-130 AD566AS *3166 Signclics IIE570 *3391 UDU-57131.\ *2843 

5621 Sanyo LC5621 2899-137 2452-32 2947-119 2482-127 

Syncrlsk SY5621 *1528 AD566A1 *3166 Signetics SE570 2947-123 Sprague UDS-5713H 2482-129 

I 5623 Intersil IM5623C 3459-116 2450-20 TBA570A 2900-129 5714 Spragua 11-57141.1 *2843 

IM5623M 3460-11 AD566J *3166 5700 MicroNet MN5700 2435-16 UDII-57141.1 *2843 .. 
5624 Intersil IM5624C 3460-98 2452-33 Panasonic AN5700 2905-76 2482-91 =i 

IM5624M 3460-104 AD566K *3166 Sanyo LA5700 2965-98 Sprague UDS-5714H 2482-93 

563 AD AD563J *3165 2450-21 Signetics TDA5700 2900-130 57140 National MM57140 1087-9 ~' 
2454-6 AD566S *3166 5701 Panasonic MN5701 2898-74 1053-14 

~ AD563J/BCD *3165 2452-34 Reticon R5701 2962-74 5716 GI ER5716 *3683 

2460-9 AD5661 *3166 Signetics TDA5701 2900-131 3455-47 -S 
AD563J/BIII * 3165 2450-22 5703 Spragua UDlI-5703A *2843 57190 National MM57190 2945-85 -=--.. 

2454-8 r,licrcEng r.ICE566A *4440 2483-1.18 572 AD AD572A *3174 

AD563K/8CD * 3165 4140-206 Sprague UDS-5703H 2483-119 2433-52 

2460-10 MicroEng MCE566AJ 2452-37 5706 Spragua UDU-5706A *2843 AD5728 *3174 

AD563K/BIII * 3165 MCE566AK 2450-23 484-76 2434-1 
'--

2450-43 MCE566AS 2452-38 *2843 AD572S *3174 

AD563S/BCD *3165 MGE566AT 2450-24 2483-86 2434-2 

2460-11 MGE566J 2452-39 Sprague UDS-5706H 484-77 Motorola MHW572 2903-64 

AD563S/BIII *3165 MCE566K 2450-25 2483-87 Siemens S572 2906-78 

2450-44 MGE566S 2452-40 5707 Spragus UDII-5707A *2843 Signetics NE572 2947-121 

AD5631/BCD * 3165 MCE566T 2450-26 2483-96 5720 Panasonic AN5720 2905-153 

2460-12 National LM566 2946-12 Sprague UDS-5707H 2483-97 5722 Sprague UDN-5722M 2482-50 

AD5631/BIII *3165 LM566C 2946-13 571 AD AD571J *3174 573 AD AD573J *3174 

2450-45 NEG-Electron uPG566 2897-153 2431-17 2431-16 

Analogic MN563-JD-BGD Siemens S566A 2906-160 AD571K *3174 AD573K *3174 
2459-34 S566B 2906-161 2431-3 2430-40 

MN563-JD-BIN 2454-15 Signetics NE566 2946-16 AD571S *3174 AD573S *3174 

MN563-KD-BCD SE566 2946-17 2431-18 2430-41 
2460-1 5660 Harris HI5660 *2730 MicroPwr MP571J 2431-19 NEG-Electron uPG573 . 2897-154 

MN563-KD-BIN 2454-16 2452-27 MP571K 2431-4 OKI MSM573A 3474-116 
MN563-SD-BCD 567 AD AD567J *3166 MP571S 2431-20 5730 Panasonic AN5730 2905-8 

2460-14 2453-17 1.licroEng r.ICE571 *4440 5733 Spragua UDII-5733A *2843 
MN563-SD-BIN 2451-3 AD567K *3166 4140-208 2483-107 
MN563-TO-BCS 2450-38 r.1CE571J *4440 UDII-57331.1 *2843 

2460-2 AD567S *3166 2431-21 2483-108 
MN563-TO-BIN 2454-17 2453-18 I.lCE571S *4440 Sprague UDS-5733H 2483-109 

Uotorola AD563 *2759 Exar XR567C *3194 2431-22 574 AD AD574AJ *3174 
2453-20 2945-147 NEG-Electron uPG571 2897-27 2435-33 

5630 Panasonic AN5630 2903-131 2949-65 Signolics IIE571 *3391 AD574AK *3174 
5632 Reticon R5632 2948-125 II 269-15 2947-120 2433-49 
5633 Reticon R5633 2948-124 XR5671.1 *3194 SA571 *3391 AD574AS *3174 
564 Siemens SM564 2904-61 2945-148 2947-122 2435-34 

Signetics NE564 2945-39 2949-66 Signetics SE571 2940-31 AD574J *3174 
SE564 2945-40 II 269-15 5710 Panasonic AN5710 2905-152 2435-35 

565 AD AD565AJ *3165 XRL567C *3194 MN5710 2898-75 AD574K *3174 
2451-35 2945-149 57109 National MM57109 1087-8 2434-6 

AD565AK *3165 XRL567f.1 *3194 II 246-14 AD574L *3174 
2450-15 2945-150 5711 Spragua 11-57111.1 *2843 2434-7 

AD565,\S *3165 National LM567 2945-151 UDII-5711f.1 *2843 AD574S *3174 
2451-36 LM567C 2945-152 2482-16 . 2434-8 

AD565A1 *3165 2949-67 Sprague UDS-5711H 2482-18 AD5741 *3174 
2450-16 Signetics NE567 2945-155 5712 Ilarris H15712-2 *2704 2434-9 

AD565J *3165 2949-70 *3288 AD574U *3174 
2452-41 SE567 2945-156 *3291 2434-10 

AD565K *3165 2949-71 2432-27 AD574ZJ *3174 
2450-27 5680 Ilarris 11156801-5 *2689 1115712-5 *2704 2435-37 

AD565S *3165 2451-47 *3288 AD574ZK *3174 
2452-42 H15680V-5 *2689 *3291 2435-38 

AD5651 *3165 2455-4 2432-28 AD574ZL *3174 
2450-28 Siemens SDA5680 2900-99 H15712-7 *2704 2434-16 

II Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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574 AD AD574Z8 *3174 578 AD AD578T *3'175 582 HybridSys ADC5828-12 2433-16 589 AD AD589K *3178 
2434-17 2431-42 ADC582C-12 2433-17 2966-19 

AD574ZT *3174 NEC-Electron uPC578 2897-28 Signetics NE582-1 2465-43 AD589L *3178 
2434-18 5781 National MM5781 1087-10 2483-145 2966-20 

AD574ZU *3174 1053-15 5820 Panasonic AN5820 2905-9 AD589~1 *3178 
2434-19 5782 National MM5782 1087-11 58201 National MM58201 2463-66 2966-21 

Harris 111574A *2712 1053-16 5821 Panasonic AN5821 2905-10 AD5898 *3178 
2433-48 579 AD AD579B *3175 5822 Panasonic AN5822 2905-58 2966-22 

Hybrld8ys H8574J *2743 2430-23 58250 National MM58250 2902-21 AD589T *3178 
2431-29 AD579J *3175 58275 Mitsubishi M58275-15 3480-54 2966-23 

118574K *2743 2430-26 58282 DKI 1.181,158282 *3873 AD589U *3178 
2433-42 AD579K *3175 1088-5 2966-24 

118574L *2743 2430-24 58283 OKI r.lS1,158283 *3873 NEC-Electron uPC589 2898-114 
2433-43 AD579T *3175 1088-6 Signetics NE589 2464-40 

H85748 *2743 2430-25 5829 OKI MSM5829G 2465-12 58981 Mitsubishi M58981-45 3479-12 
2431-30 5790 8praguo UD8-5790H *2843 58291 OKI MSM58291G 2465-9 590 AdaptSci 590 1761-19 

H85748/8 *2743 511-106 58292 DKI "'8r.t58292 *3873 AD AD5901 2968-11 
118574T *2743 *2843 1088-7 AD590J 2968-12 

~ 
2435-30 2483-58 58293 OKI 1.181,158293 *3873 AD590K 2968-13 

118574T/B *2743 *2843 1088-8 AD590L 2968-14 
118574U *2743 2965-80 583 AD AD583K *3181 AD590M 2968-15 

2435-31 5791 8praguo UD8-5791H *2843 2967-55 Intersil AD5901 2968-16 It;' H8574U/B *2743 511-107 AD5838 *3181 AD590J 2968-17 
:",~; ", 

MicroEng MCD574K 2434-11 . *2843 AD590K 2968-18 1'+~. . . 2967-56 
',,\ -' I.1lcraEng 1.1CE574 *4440 2483-59 5832 OKI 1,181,15832 *3873 AD590L 2968-19 

4141-1 *2843 1087-135 AD590M 2968-20 
1,ICE574A8 *4440 2965-81 1102-73 Motorola MHW590 2888-45 

"I 2435-32 5799 National MM5799 1087-12 58321 OKI 58321 *3873 Siemens SAS590 2906-137 

"~i I,;~;,~~ •• "; f,ICE574J *4440 1053-17 OKI MSM58321 1087-136 Signetics NE590 2480-1 

-:';'" .' 2435-36 580 AD AD580J *3178 MSM58321R 1102-74 1102-6 

"?,,~:r l,lCE574L *4440 2966-40 5837 National MM5837 2900-25 SE590 2480-3 
2434-12 AD580K *3178 2965-37 5900 Harris H15900-2 *2713 

1,:::- 1.1CE5748 *4440 2966-41 OKI MSM5837 1088-4 *3288 

"~' 2434-13 AD580L *3178 58371 OKI 1,1Sr.158371 *3873 *3291 ~ ~"" ,.,::[ 
~ " '," ~ . r.lCE574T *4440 2966-42 5838 OKI 1.1S1.15838 *3873 2963-10 

, ' 2434-14 AD5808 *3178 1088-3 H15900-5 *2713 
',:..!.:I I.lCE574U *4440 2966-43 5839 OKI 1.1SF.15839 *3873 * 3288 

2434-15 AD580T *3178 1088-2 *3291 
1.1CE574Z *4440 2966-44 584 AD AD584J 2965-161 2963-11 

, . I.1CE574ZJ *4440 AD580U *3178 AD584K 2965-162 Siemens SAS5900 2906-138 
2435-39 2966-45 AD584L 2965-163 5901 GI En5901 *3687 ---- 1.1CE574ZK *4440 3455-21 AWl AW580 2463-25 AD584S 2965-164 
2435-40 Cherry CS580 2898-112 AD584T 2965-165 ER590111R *3687 

F.1CE574ZL *4440 Motorola MHW580 2903-65 AD584U 2965-166 3455-22 
2434-20 NEC-Electron UPC580 2903-118 5840 OKI 1.181.15840 *3873 

Harris 1115901 *2715 
r,lCE574Z8 *4440 Siemens SAS580 2906-135 1087-131 *3288 

2434-21 
5800 Siemens SAS5800 2906-136 1.181.15840R *3873 

*3291 
UCE574ZT *4440 2963-12 

2434-22 
5803 OKI 1.181.15803 *3873 1087-132 

5902 DEI 5902 *3347 
1.1CE574ZU *4440 

2899-131 1.181,15840R8 * 3873 2965-73 
'2434-23 581 AD AD581J *3178 1053-20 5905 DEI 5905 *3347 

57401 1.11.11 C57401 * 722 
_ 2966-127 5842 OKI 1.181.15842R *3873 2965-74 

3456-38 AD581K *3178 1087-133 591 Motorola MHW591 2888-46 
C57401A * 722 

2966-128 1.181.15842R8 * 3873 Signetics NE591 2480-2 
3456-41 AD581L *3178 1053-23 1102-7 

57402 MMI 57402 3456-47 2966-129 58421 OKI 1.181.158421 *3873 5912 Mostek MK5912 2948-83 
1,1 r.t I C57402 * 722 AD5818 *3178 1087-129 SGS M5912 2948-93 

3456-48 2966-130 I.lSI.158421GSK * 3873 5916 GI ER5916 3455-48 
C574D2A * 722 AD581T *3178 1053-21 ER5916HR 3455-49 

3456-49 2966-131 58422 OKI 1.181.158422 *3873 592 Motorola MHW592 2888-47 
57499 National MM57499 511-88 AD581U *3178 1087-130 NE592 2888-80 
575 NEC-Electron uPC575 2904-173 2966-132 1oI81.158422R8 * 3873 SE592 2888-81 
5750 Panasonic AN5750 2904-97 HybridSys ADC5818-12 2433-44 1053-22 NEC-Electron uPC592 2897-155 

MN5750 2898-76 ADC581C-12 2433-45 58438 National MM58438 2466-7 Signetics NE592 2888-101 
5752 Panasonic MN5752 2898-77 5810 OKI MSM5810 2906-89 5845 OKI I.1SI.15845R *3873 SE592 2888-102 
57558 MMI 57558 475-150 58106 National MM58106 2899-78 1087-134 TI NE592 2888-112 

57558-1 475-151 5811 OKI MSM5811 2906-90 M8r.t5845R8 * 3873 TI TL592 *3435 
576 NEC-Electron uPG576 2904-174 5812 Harris HI5812 2434-5 1053-24 2888-113 

Siemens S576A 2906-162 5814 ,OKI MSM5814 2906-91 5846 OKI 1.181.15846 *3873 593 Motorola MHW593 2888-48 
S5768 2906-163 58142 National MM58142 2899-79 585 AD AD585J *3179 TI TL593C *3428 
S576C 2907-1 58143 Iialianal m158143 *3327 *3181 2961-66 

5760 Panasonic AN5760 2904-98 2898-152 2967-57 594 Motorola MHW594 2903-66 
577 NEG-Electron uPC577 2900-104 58144 National MM58144 2898-153 AD5858 *3179 Signetics NE594 2465-91 
578 AD AD578J *3172 58147 llallonal In158147 * 735 *3181 SA594 2465-92 

*3175 5815 OKI MSM5815 2906-92 2967-58 TI TL594C *3429 
2431-49 5816 GI ER5816 3455-51 NEG-Electron uPG585 2901-116 2961-67 

AD57BK *3172 ER5816HR 3455-52 5865 National MM5865 2951-62 TL5941.1 *3429 
*3175 OKI 1.181.15816 *3873 11 282-5 2961-68 

2431-41 2906-93 11 282-6 5945 TI AC5945 2900-147 
AD578L *3172 58167 lIalianal 1.11.158167 * 735 587 NEC-Electron uPC587 2901-117 5947 TI AC5947 2465-145 

*3175 5819 OKI r.1Sf.15819 *3873 Signetics NE587 2464-56 595 Motorola MHW595 2903-67 
2431-37 2906-71 5870 OKI MSM5870 1088-9 NEC-Electron uPC595 2905-145 

AD5788 *3172 582 AD AD582K *3181 58725 Mitsubishi M58725 3480-91 TI TL595C *3430 
*3175 2967-53 58735 Mitsubishi M58735 3466-56 2961-69 

2431-50 AD5828 *3181 589 AD AD589J *3178 596 NEG-Electron uPG596 2905-146 
AD578T *3172 2967-54 2966-18 5970 OKI MSM5970 2899-151 

Arranged alphanumencally from left to nght. 
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5972 OKI MSM5972 2899-168 6 TeledyneC CAG6-10 2415-11 604 TeledyneC CAM604A 2417-86 6081 AMD AM6081AC 2440-47 
5976 OKI MSM5976 2899-152 CDA6 2417-111 TI TL604C 2418-119 AM6081AM 2440-48 
5977 OKI MSM5977 2899-132 Western SMP-E6 1765-13 TL6041 2418-117 AM6081C 2442-10 
5C6847 Mitsubishi M5C6847-1 1101-108 60 Burr-Brown ADC60-12 2431-40 TL604M 2418-118 AM6081M 2442-11 
5H453 TI SII5H453 * 849 LSIComp D60 462-64 6040 Panasonic MtJ6040 2945-122 TI Tr.lAr.160al *1560 
5K4116 Mitsubishi M5K4116-2 3468-95 MicroEng MCE60 2930-13 MN6040A 2945-123 6086 MMI 6086 497-75 

M5K4116-3 3469-7 Unitrode PF60 2964-99 MN6040Z 2945-124 6087 MMI 6087 497-76 
5K4164 Mitsubishi M5K4164-15 3469-90 PR60 2964-105 60400 RCA 1.11.60400 *4518 6091 Panasonic MN6091 2898-164 

M5K4164-20 3470-15 600 Burr-Brown OPA600/MIL 2913-168 
Pan~sonic 

4141-96 6092 Panasonic MN6092 2898-165 

5L2114 Mitsubishi M5L2114L 3479-32 OPA600N 2922-35 6041 MN6041A 2945-125 6093 Panasonic MN6093 2899-59 . 

M5L2114L-2 3478-25 OPA600U 2927-30 6043 Panasonic MN6043 2945-87 61 Siemens SM61C 2947-93 

M5L2114L-3 3478-95 OPA600U/883B 2927-31 MN6043A 2945-126 610 Dalel DAC-610 *2621 

5L2716 Mitsubishi M5L2716 3465-72 OPA600V/883B 2922-36 MN6043B 2945-127 1.lolorola 1.IV1.1E610 *1941 

5L2732 Mitsubishi M5L2732 3466-64 OPA600V/MIL 2922-37 6044 Panasonic MN6044 2904-64 !lalional CII.1-610 *1953 

5L2764 Mitsubishi M5L2764 3467-11 Cybernetic CY600 2480-8 6049 Panasonic MN6049 2904-65 NEC-Electron uPC610 2449-35 

5L5101 Mitsubishi M5L5101L-l 3474-83 2963-9 605 Burr-Brown OPA605 2910-35 Panasonic AN610 2962-96 
1102-8 2913-155 Plessey SL610C 2888-90 

5L8035 Mitsubishi M5L8035 1067-6 
LSILogic LCA-600-ECL 4140-143 OPA605A 2920-33 TI TL610C . 2415-24 

5L8039 Mitsubishi M5L8039 1093-29 r---
MasterLogic ML600 4140-158 OPA605B 2918-10 TL6101 2415-22 

1067-7 r.llcroEng r.!Gosoo *4437 OPA605C 2918-8 TL610M 2415-23 
5L8041 Mitsubishi M5L8041A 1094-10 4141-14 OPA605H 2920-34 Unilroda PIC610 *3446 
5L8048 Mitsubishi M5L8048 1093-62 l.mC600 *4437 OPA605J 2918-11 2961-73 

1067-8 4141-21 OPA605K 2918-9 6100 CalDevices CDI6100 4140-21 

§ 5L8049 Mitsubishi M5L8049 1093-63 1.lolorola 1.!CA600ECL *4479 Dionics DI605A 2465-25 Harris HM6100 1077-11 
1067-9 4141-49 I.lolorcla 1.IVI.IE605 *1941 If 242-14 

5L8080 Mitsubishi M5L8080A 1067-10 1.wr.IE600 * 1941 Panasonic AN605 511-128 If 242-15 
5L8085 Milsubishi M5L8085A 1095-119 Unilroda. PIC600 *3446 511-128 If 247-12 9 

M5L8085AP 1067-11 2961-70 6052 Panasonic MN6052 2898-158 HM6100-2 1099-1 fu} 5L8086 Mitsubishi M5L8086 1098-4 6000 ITT SAA6000 1087-14 2899-53 If 242-14 
M5L8086S 1079-19 Omnibyte OB6000 1761-29 6053 Panasonic MN6053 2898-159 If 242-15 ~ 5L80C49 Telmos TM6000 4141-186 2899-54 If 247-12 ~ Mitsubishi M5L80C49 1093-64 6001 Fujitsu MB6001 2948-62 6054 Panasonic MN6054 2898-160 HM6100C-9 1099-2 ~ 

1067-12 6002 Fujitsu MB6002 2948-63 6055 MMI 6055 3453-10 If 242-14 C) 
5L8155 Milsubishi M5L8155 1096-45 ITT SAA6002 2947-156 60550 RCA 1.11.60550 *4518 If 242-15 

~ 5L8156 Milsubishi M5L8156 1096-46 6004 Panasonic MN6004 2900-20 4141-97 If 247-12 
5L8212 Milsubishi M5L8212 1094-159 6005 Panasonic MN6005 2900-21 6056 MMI 6056 3453-21 Inlersil IM6100 1077-12 C1 
5L8216 . Milsubishi M5L8216 1094-79 601 Motorola MHW601 2888-49 Panasonic MN6056 2898-161 If 241-5 ~. 
5L8228 Milsubishi M5L8228 1095-91 SGS L601 2890-133 6057 Panasonic MN6057 2899-55 IM6100-11 1099-3 
5L8243 Mitsubishi M5L8243 1095-154 TeledyneC CAM601A 2423-84 6058 Panasonic MN6058 2899-56 If 241-5 

5L8251 Milsubishi M5L8251A 1096-3 TI TL601C 2419-8 6059 Panasonic MN6059 2899-57 IM6100-1M 1099-4 

5L8253 Mitsubishi M5L8253-5 1096-24 TL6011 2419-2 606 MicroTech MC606 4141-171 If 241-5 L-
5L8255 Mitsubishi M5L8255A-5 1096-30 TL601M 2419-3 Panasonic AN606 2888-83 IM6100AI 1099-5 

5L8257 Mitsubishi M5L8257-5 1096-8 Unilroda PIC601 *3446 6060 Panasonic MN6060 2903-41 If 241-5 

5L8259 Mitsubishi M5L8259A 1096-20 2961-71 6061 MMI 6061 3453-11 IM6100AM 1099-6 

5L8279 Mitsubishi M5L8279 1095-6 6010 Hughes HCTR6010 453-43 Panasonic MN6061A 2902-146 If 241-5 

M5L8279-5 1095-7 
6012 M.ID Ar.!6012C *3101 6062 MMI 6062 3453-22 IM61001 1099-7 

2453-11 Panasonic MN6062 2906-24 If 241-5 
5L8282 Mitsubishi M5L8282 1098-54 

If 252-8 6063 Panasonic MN6063 2903-42 TI Tr.lS6100 *1563 5L8283 Mitsubishi M5L8283 1098-48 1.1.160121,' *3101 6064 Panasonic MN6064 2903-43 2902-96 
5L8284 Mitsubishi M5L8284A 1098-24 2453-12 60650 RCA PA60650 *4518 Toshiba TD6100 482-23 
5L8286 Mitsubishi M5L8286 1098-43 If 252-8 4141-108 61000 Harris HB61000-1 1767-3 
5L8287 Mitsubishi M5L8287 1098-37 r.licroEng 1.1CE6012 *4440 607 Panasonic AN607 2888-84 If 250-14 
5L8288 Mitsubishi M5L8288 1098-18 4141-2 TI TL607C 2419-9 61001 TI VM61001 2902-63 
5L8289 Mitsubishi M5L8289 1098-.14 r.ICE6012C *4440 TL6071 2419-4 61002 TI Vr,161002 *1563 
5L8748 Mitsubishi M5L8748 1093-16 2453-13 TL607M 2419-5 2902-64 

1067-13 1.1CE60121.1 *4440 6070 AMD AM6070AC 2444-23 61003 TI vr.161 003 *1563 
5M2167 2453-14 2459-3 2902-65 

Mitsubishi M5M2167-55 3468-61 Signelics Ar.16012 *3383 AM6070AM 2444-24 61004 TI Vr.161004 *1563 
M5M2167-70 3468-62 2457-32 2459-4 2902-66 

5M5116 60150 RCA 1.11.60150 *4518 AM6070C 2444-31 61005 TI Vr,161005 *1563 
Milsubishi M5M5116 3480-82 4141-94 2459-6 2902-67 

M5M5116-12 3480-21 602 DataGen MN602 1100-54 AM6070M 2444~32 61006 TI VI.161006 *1563 
M5M5116-15 3480-43 mN602 1077-25 2459-7 6101 Harris HD6101-2 1099-23 

5M5117 Motorola MIlW602 2888-50 Panasonic MN6070 2899-58 HD6101-9 1099-24 
Mitsubishi M5M5117 3480-83 flallenal CII.1-602 *1953 6071 MMI 6071 3453-39 IlD6101C-9 1099-25 

M5M5117-12 3480-22 SGS L602 2890-134 TI Tr.IAI.I6071 *1560 Intersil IM6101-11 1099-26 
M5M5117-15 3480-44 Unllrado PIC602 *3446 6072 AMD AM6072C 2444-21 IM6101-1M 1099-27 

5M5118 2961-72 2459-1 IM6101AI 1099-28 
Mitsubishi M5M5118 3480-84 6020 AD AD6020K *3175 AM6072M 2444-22 IM6101AM 1099-29 

M5M5118-12 3480-23 2426-6 2459-2 IM61011 1099-30 
M5M5118-15 3480-45 Siemens SDA6020 2426-8 MMI 6072 3453-40 Zilog 05-6101-01 1767-30 

5M8050 6021 Panasonic MN6021 2902-24 6073 TI TI.IAr.IS073 *1560 6102 Intersil IM6102-11 1099-18 
Mitsubishi M5M8050 1067-14 6025 Panasonic MN6025 2902-25 6075 Panasonic MN6075 2898-162 IM6102-1M 1099-19 

5T 4044 Mitsubishi M5T4044-20 3482-28 60250 RCA 1.'1.60250 *4518 TI TI.lAr.16075 *1560 IM6102AI 1099-20 
M5T4044-30 3482-70 4141-95 6076 Panasonic MN6076 2898-163 IM6102AM 1099-21 

5W1791 603 Dionics DI603A 2465-23 6078 RCA CA6078A *3354 IM61021 1099-22 
Mitsubishi M5W1791-02 1101-1 Motorola MIlW603 2888-51 2912-7 Toshiba TD6102 2945-71 

5X08 Intersil IM5X08-1 3476c25 NEC-Electron uPC603 2439-18 608 Dalel DAC-608 *2621 2946-64 
6 AMI UA-6 4140-15 Panasonic AN603 2907-7 Panasonic AN608 2888-85 6103 Intersil IM6103AI 1099-49 

Dzl~1 8IH.1-6!.lC *2622 SGS L603 2890-135 6080 AMD AM6080AC 2440-45 IM6103AM 1099-50 
8HI,'-6r.II.' *2620 6031 Panasonic MN6031 510-44 AM6080AM 2440-46 IM6103C 1099-51 

2967-72 6032 Panasonic MN6032 511-44 AM6080C 2442-8 IM61031 1099-52 
LSIComp D6 462-62 604 Dionics DI604A 2465-24 AM6080M 2442-9 IM6103M 1099-53 
lIallenal 1,IF6 *3307 lIallanal CIf,'-604 *1953 Panasonic MN6080 2898-120 6104 Toshiba TD6104 2901-95 

2962-31 SGS L604 2890-136 60800 nCA 1.11.60800 *4518 6108 AI.ID 1.1.16108 *3103 
TeledyneC CAG6 2415-9 Supertex SW-604 2899-154 4141-98 2426-46 

If Indicates page number in Application Note Directory. * Indicales additional data is provided on the page noted. 
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6108 Intersil IH6108C 2424-12 612 Unllrods PIC612 *3446 6167L 100 6194 Motorola MC6194 2905-94 
IH6108M 2424-5 2961-75 lOT' IOT6167L 100 3483-99 6195 Motorola MC6195 2903-18 

611 lIallonal CII.I-611 *1954 6120 Harris HD6120 * 669 3483-100 2945-111 
Plessey SL611C 2888-91 *1333 6167L45 620 1.1010rola MVME620 *1941 
Unltroda PIC611 *3446 *1341 lOT IOT6167l45 *3799 Plessey SL620C 2887-5 

2961-74 1077-10 3483-67 6200 Panasonic MN6200 2899-60 
6112 AI.'D Af.16112 *3106 61200 IlCA PA61200 *4518 6167L55 6201 Intersil IH6201C 2481-86 
6116 ' Harris Hr.l6116-2 * 669 4141-109 lOT IOT6167l55 * 3799 IH6201M 2481-87 

* 1333 6121 Harris IID6121 * 669 3483-71 6202 OKI I.ISI,'6202 *3873 
*3777 *1333 

6167L70 6208 Intersil IH6208C 2423-48 
lOT IOT6167L 70 * 3799 

3480-14 *1342 3483-79 
IH6208M 2423-43 

IIl1achl H1.16116-2 *3789 6125 OEI 6125A 2963-143 6167L85 621 Plessey SL621C 2887-4 
3480-15 TI TI.1S6125 *1563 lOT IOT6167L85 *3799 6216 Intersil IH6216C 2424-81 

111.15115-3 *3789 2902-97 3483-91 IH6216M 2424-82 

3480-37 6126 Sprague UDII-5126 *2843 3483-92 623 Plessey SL623C 2900-82 

111,'6116-4 *3789 2465-50 6167S100 624 AD AD624A *3156 

3480-74 6128 Exar XR6128 *3205 lOT IOT6167S100 * 3799 *3158 

HP,16116L-2 *3789 2465-90 3483-'98 2887-104 

, 
3480-16 Sprague UDII-6128 *2843 6167S45 2917-27 

2465-95 lOT IOT6167S45 *3799 AD624B *3156 11I,16116L-3 *3789 3483-68 *3158 3480-38 6135 Panasonic AN6135 2896-61 6167S55 
11I.16116L-4 *3789 6138 Spraguu UDlI-6138 *2843 lOT IOT6167S55 *3799 

2887-105 

3480-75 2465-96 3483-72 
2915-51 

<:' ~, lOT IOT6116 *3793 614 AD AD614A *3158 3483-73 
AD624C *3156 

.v, _ 

Intersil IH6116C 2425-16 2887-62 6167S70 
*3158 

2917-3 lOT IOT6167S70 * 3799 
2887-106 

:~' , r IH6116M 2425-17 2915-6 

'~I 
MicroPwr MP6116-20 3480-76 AD614B *3158 3483-80 

AD624S *3156 
MP6116-25 3480-108 2887'63 6167S85 

*3158 ',~?:~~ I' ~,' RCA CDU6116 *3874 2917-4 lOT IOT6167S85 * 3799 
2887-107 ~ , Panasonic AN614 2903-33 3483-93 

~~i: ; *3880 2916-11 
SSS SCM6116-2 3480-24 6140 Panasonic AN6140 2898-118 3483-94 

NEC-Electron uPC624 2441-49 
I~~;~:,:\ SCM6116-3 3480-47 MN6140 2945-128 6168 lOT IOT6168 *3804 Plessey SL624C 2900-126 

'~' 
SCM6116-4 3480-86 6141 Panasonic MN6141 2945-88 Zilog 05-6168-01 1767-26 

6249 Panasonic AN6249 2902-136 ;::;"":. ' 6142 Panasonic MN6142 2945-129 6168L 100 ,~" ,,1,. " Spraguu UDII-6116 *2843 625 Molorola 1.m,lE625 *1941 
2465-49 6143 Panasonic MN6143 2945-89 lOT IOT6168L 100 * 3804 

RTC MS625 463-181 ._,'1: .. 
3483-35 ~ ·~;I. I ~ 6116L120 6147 Hllachl 111.16147 *3789 

3491-86 
lOT IOT6116L120 * 3793 461-29 3483-36 

Unltroda PIC625 *3446 
3480-17 *3789 6168L45 

2961-76 

l't 3480-18 3481-83 lOT IOT6168L45 *3804 
6250 Panasonic AN6250 2902-137 

6116L 150 111,16147-3 *3789 3482-114 
MN6250 2899-61 

lOT IOT6116L150 * 3793 3481-53 3482-115 
6251 Panasonic AN6251 2902-138 

3480-39 HI,16147-6 *3789 6168L55 
MN6251 2899-62 lOT IOT6168L55 *3804 3480-40 3481-112 

6252 Panasonic MN6252 2899-63 
6116L90 HI.16147H-35 *3789 3483-5 

6255-1 3484-92 3483-6 6255 MMI 
lOT IDT6116L90 * 3793 3481-33 6256 MMI 6256-1 3484-93 

3480-2 Hi.!6147HL-35 * 3789 6168L70 
I,'olorola 1.1C1.16256-10 * 3841 

3480-3 3481-34 lOT IOT6168L 70 * 3804 
3483-13 3470-40 

6116S120 Hr,15147HL-45 * 3789 
3483-14 P,lCl.16256-20 * 3841 

lOT IOT6116S120 * 3793 3481-46 
6168L85 3470-41 

3480-19 HI.16147l *3789 MC626 4141-173 lOT IOT6168L85 * 3804 626 MicroTech 
3480-20 3481-84 Unltrodu PIC626 *3446 3483-27 

6116S150 1I1,16147l-3 *3789 2961-77 3483-28 lOT IDT6116S150 * 3793 3481-54 6260 MMI 6260-1 3484-88 6168S100 3480-41 6148 IlIIachl 11:,16148 *3789 
lOT IDT6168S100 * 3804 6261 MMI 6261-1 3484-89 

3480-42 3477-67 
3483-37 6264 Hitachi HM6264-10 3483-43 

6116S70 HI,16148-6 *3789 
6168S45 HM6264-12 3483-48 

lOT IOT6116S70 *3793 3477-86 
lOT IOT616BS45 * 3804 HM6264-15 3483-49 

3479-117 11I.16148L *3789 3482-116 627 Unltroda PIC627 *3446 
6116S90 3477-68 

3482-117 2961-78 
lOT IOT6116S90 *3793 1II.16148L-6 *3789 6168S55 6270 Plessey SL6270 2887-6 

3480-4 3477-87 lOT IDT6168S55 *3804 6275 MMI 6275-1 3484-117 
3480-5 Spragua UDlI-6148 *2843 3483-7 6276 MMI 6276-1 3484-118 

6117 MicroPwr MP6117-20 3480-77 2465-97 3483-8 6280 MMI 6280-1 3484-41 
MP6117-25 3480-109 615 ';lolorola l.lVI,IE615 *1941 6168S70 6280-2 3484-32 

6118 Exar XR6118 *3205 6155 MMI 6155 3453-12 lOT IOT6168S70 * 3804 6281 MMI 6281-1 3484-43 
2465-89 6156 MMI 6156 3453-13 3483-15 6281-2 3484-33 

MicroPwr MP6118-20 3480-78 616 MicroTech MC616 4141-172 3483-16 6282 MMI 6282-1 3484-42 
MP6118-25 3480-110 Panasonic AN616 2903-34 6168S85 6283 MMI 6283-1 3484-44 

SiliconG SG6118 2465-93 6161 MMI 6161 3453-14 lOT IOT6168S85 *3804 629 DataGen MN629 1100-56 
Spraguu UDIt-6118 *2843 6162 MMI 6162 3453-15 3483-29 6290 MMI 6290 3453-41 

2465-94 6164 Spragu9 UDlI-6164 *2843 3483-30 6291 MMI 6291 3453-42 
612 AD AD612A' *3158 2465-28 6170 Motorola MC6170 2948-128 6292 MMI 6292 3453-61 

2887-59 6167 IlIIachl 111.16167 *3789 6172 UOlorola 1.1C6172 *3298 6293 MMI 6293 3453-62 
2916-56 3483-78 6173 1,1010rola 1.1C6173 *3298 63 Burr-Brown DAC63 2451-10 

AD6128 *3158 111.16167-6 *3789 2948-148 II 253-9 
2887-60 . 3483-89 6174 Teltone H6174 2949-92 630 AD AD630 *3160 
2917-1 111.16167-8 *3789 6177 Teltone H6177 2947-40 *3161 

AD612C *3158 3483-96 618 RTC MS618 463-180 2962-89 
2887-61 1I1,!6167l-6 *3789 3456-12 lIallonal CII.1-630 *1954 
2917-2 3483-90 6184 Spragu9 UDII-6184 *2843 6300 Ar.1D AI.16300 *3112 

Dalal DAC-612 *2621 11I,16167l-8 *3789 2465-82 2965-87 
Panasonic AN612 2962-97 3483-97 6190 Motorola .MC6190 2905-90 Lambda LAS6300 2960-111 
Plessey SL612C 2888-92 lOT IOT6167 *3799 6191 Motorola MC6191 2905-91 m,ll 6300-1 *3826 
RTC MS612 463-172 6167L 100 6192 Motorola MC6192 2905-92 3459-91 

3491-56 lOT IOT6167L 100 * 3799 6193 Motorola MC6193 2905-93 Panasonic AN6300 2903-13 

Arranged alphanumerically from left to right. 
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PART NUMBER IND[2}{ 
Basi Dua DUI BUI 
Ilur:lbsr Sourel Dlvlel Plgl-Llnl Number Sourea Dlvlel Pagl-L1nl Number Sourel Davlel Plga-L1nl Numbar Sourel Davlea PI~.-L1n. 

6301 AI.ID AI.16301 *3115 6360 National SLX6360 4141-54 63S841 lUll 63S841A *3833 6408 Harris 1106408 *1333 
2960-84 637 AO A0637J *3159 3463-97 2486-17 

Hitachi HD6301 1063-31 *3161 64 Cromemco 64KZ *1919 1106408-9 * 669 
Lambda LAS6301 2960-112 2967-44 Fairchild F64K-12 3469-74 * 675 
1.11.11 6301-1 *3826 A0637K *3159 F64K-15 3469-83 *1333 

3459-94 *3161 F64K-20 3470-10 464-12 
Toshiba TD6301A 2900-94 2967-45 Harris H064XX * 669 6409 lIarrls 1106409 * 669 

6301V0 IlIIachl 1I06301VO *1345 Unltroda PIC637 *3447 *1333 * 680 
6303 Hitachi 1106303 *1345 2961-81 MicroTech CCD64 2962-67 *1333 

1091-105 6376 National DH6376C 2889-146 Panasonic MEL64A 2964-26 464-68 
* 1345 6380 mil 6380-1 *3826 Reticon RL64 2964-43 H06409·2 * 669 

1063-32 3463-46 R064 2963-149 * 680 
6304 Toshiba TD6304 2902-112 6380-2 *3826 Siliconix VN64GA 2481-38 *1333 
6305 I.II~I 6305·1 *3826 3462-117 If 280-3 2486-84 

3460-73 6381 !.I 1.11 6381·1 *3826 640 GI SP8640 - 2902-76 H06409-9 * 669 
6306 1.11.11 6306-1 *3826 3463-55 lIalional CII.I-640 *1955 * 680 

3460-79 6381·2 *3826 Plessey SL640C 2962-98 *1333 
6308 1.\1.11 6308-1 *3826 3462-90 Signetics TCA640 2903-172 2486-85 -

3460-24 6388 1.11.11 6388·1 *3826 6400 Supertex CM6400-2 3487-12 641 Fairchild T8A641 2896-76 
Toshiba TD6308 2902-113 3464~12 CM6400-3 3487-14 Plessey SL641C 2962-99 

6309 I.!!.II 6309·1 *3826 6389 I.H,II 6389-1 *3826 MM6400 3487-13 Signalics LS641 *2772 
3460-27 3464-17 64000 HP HP64000 1622-4 6414 National NMC6414 461-19 

6310 Plessey SL6310 2887-142 6389-2 *3826 6401 National SHM6401 2967-121 642 AO A0642J *3153 

tfti . 63105 DDC 8US-63105 2487-25 3463-120 6402 Harris H06402·2 * 669 / 2936-39 
6312 Intersil IM6312-11 3484-101 63A01V0 * 672 A0642K *3153 S 

IM6312-1M 3484-102 IIltachl H063A01VO *1345 *1333 2936-18 g 
IM6312AI 3484-96 63A03 Hitachi H063A03 *1345 2487-42 A0642L *3153 
IM6312AM 3484-97 63A33 lIitachl H063A33 *1345 * 669 2935-47 

I IM63121 3484-103 63801V0 * 672 A0642S *3153 
IM6312M 3484-104 llilachl H063801VO *1345 *1333 2936-19 , II 

6316 Intersil IM63161 3485-10 63803 Hitachi H063803 *1345 1099-31 6431 HarriS H06431·2 *1343 ~ 
IM6316M 3485-11 63833 Hitachi H063833 *1345 H06402-9 * 669 454-171 

6320 National SLX6320 4141-53 63L05 Hitachi H063L05 *1345 * 672 *1343 ...: 
Panasonic AN6320 2902-154 1063-34 * 1333 1099-10 f"-' 

6321 Panasonic AN6321 2902-152 63LS140 2487-43 H06431-9 *1343 r.;; 
6322 Harris HM6322-2 3484-99 1.11.11 63LS140 *3826 * 669 454-172 ~ HM6322-9 3484-98 3459-92 * 672 * 1343 

HM6322C-9 3484-100 63LS141 * 1333 1099-11 
6324 National SCX6324 4141-176 1.11.11 63LS141 *3826 1099-32 H06431A-2 *1343 

SLX6324 4141-177 3459-95 1I06402A-2 * 669 
454-173 

63256 1,10toro13 1.1C1.163256 *3840 63LS240 * 672 
HD6431A-9 *1343 '----' 

*3849 1.11.11 63LS240 *3826 *1333 
454-174 

6330 r.II.11 6330-1 *3826 3460-74 2487-52 6432 Harris 1106432·2 *1343 
3459-34 63LS241 H06402A-9 * 669 

454-169 
Panasonic AN6330 2902-155 Uf.1I 63LS241 *3826 

* 672 *1343 
6331 I.U,II 6331·1 *3826 3460-80 

*1333 
1099-8 

3459-41 63RA441 H06432-9 *1343 
Panasonic AN6331 2902-153 m.1I 63RA441 *3826 2487-53 

454-170 
6333 Hitachi 1106333 *1345 3462-7 H06402C·9 * 669 * 1343 

1063-33 . 3462-7 * 672 1099-9 
6335 m,1I 6335·1 *3826 63RS881 *1333 6433 Harris H06433·2 *1343 

3460-26 MMI 63RS881 3462-70 2487-39 454-175 
6336 i.ii';l G33ii·l *~~~~ 63S0eO ~.~~.~1 53SC~O >';-3225 * 669 xl::'::: \luLU 

3460-30 3459-11 * 672 1099-16 
6340 U!AI 6340-1 *3826 63S081 r.II,1I 638081 *3826 *1333 1106433-9 *1343 

3461-60 3459-13 1099-33 454-176 
6340·2 *3826 63S140 lUll 638140 *3826 Intersil IM6402 2487-44 *1343 

6341 1,11.11 6341·1 *3826 3459-79 1099-34 1099-17 
3461-69 63S141 1,11.11 63S141 *3826 IM6402-11 1099-35 6434 Harris H06434·2 *1344 

6341-2 *3826 3459-83 IM6402-1M 1099-36 1099-14 
3461-27 63S1641 IM6402AI 1099·37 H06434·9 . *1344 

Panasonic AN6341 2903-8 I.1UI 63S1641 *3826 IM6402AM 1099-38 1099-15 
6342 Panasonic AN6342 2903-9 *3836 IM6402M 2487-45 6435 Harris HD6435-2 1099-12 
6344 Panasonic AN6344 2903-10 3466-4 RCA COP64020 *1476 HD6435-9 1099-13 
6348 1.1/,11 6348·1 *3826 6381641A *3826 464-86 6436 lIarrls H06436·2 *1344 

3461-56 *3836 *1476 1099-45 
6348-2 *3826 3465-96 2487-48 H06436-9 *1344 

6349 1,11.11 6349-1 *3826 63S1681 COP6402E *1476 1099-46 
3461-61 MMI 63S1681 3464-79 464-87 644 AD A0644J *3153 

MMI 6349-2 3461-23 63S1681A 3464-55 *1476 , 2936-40 
635 Unitroda PIC635 *3446 63S240 I.IUI 63S240 *3826 2487-49 A0644K *3153 

2961-79 3460-48 Sanyo LM6402 1087-15 2936-20 
6350 MMI 6350-1 3462-17 63S241 1.11,11 63S241 *3826 1055-22 A0644L *3153 
6352 l,ll,lI 6352-1 *3826 3460-50 6403 Harris HD6403A-2 2487-56 2935-46 

3462-.18 63S441 1.11,11 638441 *3826 HD6403A-9 2487-57 A0644S *3153 
6353 F.II.II 6353·1 *3826 *3830 Intersil IM6403 2487-46 2935-48 

MMI 6353-2 3462·14 3461-119 1099-39 Signetics NE644 2906-114 
3462-14 3461-119 IM6403-11 1099-40 6440 lIarrls H06440-2 *1344 

636 AD AD636J *3161 638441A *3826 IM6403AI 1099-41 455-79 
2967-42 *3830 IM6403AM 1099-42 *1344 

A0636K *3161 3461-106 IM6403M 2487-47 1099-47 
2967-43 3461-106 6404 National NMC6404-9 3482-59 H06440-9 *1344 

DataGen MN636 1100-57 63S841 lUll 63S841 *3826 6405 Sanyo LM6405 1087-16 455-80 
MicroTech MC636 4141-174 *3833 1055-23 *1344 
Unltroda PIC636 *3446 3463-113 6408 Harris H06408 * 669 1099-48 

2961-80 63S841A *3826 * 675 645 Signetics NE645 2896-56 

If Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Bue Bue 
Number Source Devlca Pagl-Llne Number Sourca 

645 

646 

647 

64LS299 

Unllroda PIC645 

Signetics NE646 
Unllrods PIC646 

AD A0647J 

A0647K 

A0647L 

*3446 
2961-82 
2896-57 

*3446 
2961-83 

*3151 
*3153 

2936-23 
*3151 
*3153 

2935-43 
*3151 
*3153 

2935-39 
A0647S *3151 

*3153 
2935-44 

A0647S/BB3B * 3151 
*3153 

2935-45 
Unllroda PIC647 

NEC-Electron uPC648 
Signetics NE648 
Motorola MC6482 

MC6482A 
MC6482B 

NEC-Electron uPC649 
Signetics NE649 
Harris H06495-2 

*3446 
2961-84 
2453-2 
2896-58 
477-33 
477-34 
477-35 

2967-122 
2896-59 

*1344 
455-77 

*1344 
1099-43 

H06495-9 * 1344 

TI 

455-78 
*1344 

1099-44 

::,i': " 64x64' Panasonic 
:.-...:...... 65 RCIData 

SN64LS299 
MEL64x64 
CMC65/04 
AIM65 
RM65-1000 
System65 
A0650 

3490-29 
2964-27 
1759-9 
1759-3 
1759-4 
1630-3 

650 

6500 

124 

Rockwell 

AD *3176 
2968-64 

Burr-Brown DAC650-CBI-1 2452-3 
DAC650-CBI-V 2452-4 

NEC-Micro uPD650 1088-81 
Plessey SL650 2946-19 

Signetics 

CSG 

Cubit 
Rockwell 

NE650 
TCA650 

. MPS6500 
MPS6500/1 
MPS6500/1A 

6500 
6500 
R6500 

R6500/1 

~ 279-1 
2896-60 
2903-173 
1059-31 
1090-79 
1090-80 
1059-32 
1757-30 
1630-4 
1090-132 

~ 246-2 
~ 246-3 
~ 247-2 
~ 247-3 
~ 247-7 

1073-14 
~ 246-2 
~ 246-3 
~ 247-2 
~ 247-3 
~ 247-7 

1073-15 
,r 246-2 
~ 246-3 
~ 247-2 
~ 247-3 
~ 247-7 

R6500/1-10 1090-81 

R6500/11 

~ 246-2 
~ 246-3 
~ 247-2 
~ 247-3 
~ 247-7 

1090-82 
~ 246-2 
~ 246-3 

6500 Rockwell 

Synartek 

6501 AMI 

6501L 1 AMI 
6502 CGRS 

CSG 

Rockwell 

Synertek 

6503 CSG 

Harris 

National 

Davlca 

R6500/11 

R6500/12 

R6500/13 

R6500/1E 

R6500/41 

R6500/42 

R6500/43 

SY6500 

S6501-8 
S6501L 
S6501L-3 
S6501L-8 
S6501L 1 
6502PDS 
6502PDS-8 
MPS6502 

MPS6502A 
MPS6502B 
R6502 

SY6502 

SY6502A 
SY6502B 
SY6502C 
MPS6503 
MPS6503A 
MPS6503B 
HM6503-5 
HM6503-9 
NMC6503-5 
NMC6503-9 

BUD 
Page-LIne Numbar Sourca 

~ 247-2 
~ 247-3 
~ 247-7 

1073-16 
~ 246-2 
~ 246-3 
~ 247-2 
~ 247-3 
~ 247-7 

1090-83 
~ 246-2 
~ 246-3 
~ 247-2 
~ 247-3 
~ 247-7 

1073-17 
~ 246-2 
~ 246-3 
~ 247-2 
~ 247-3 
~ 247-7 

1090-84 
~ 246-2 
~ 246-3 
11 247-2 
11 247-3 
~ 247-7 

1073-18 
~ 246-2 
~ 246-3 
~ 247-2 
~ 247-3 
~ 247-7 

1091-20 
~ 246-2 
~ 246-3 
,r 247-2 
~ 247-3 
~ 247-7 

1049-20 
~ 246-2 
~ 246-3 
~ 247-2 
~ 247-3 
~ 247-7 

1049-21 
~ 246-2 
~ 246-3 
~ 247-2 
~ 247-3 
~ 247-7 

1049-22 
~ 246-2 
~ 246-3 
~ 247-2 
~ 247-3 
II 247-7 
*1526 

1073-36 
3475-2 
3474-111 
3474-112 
3475-3 
3474-81 
1617-4 
1618-1 
1090-87 
1059-33 
1090-88 
1090-89 
1090-133 

~ 247-4 
1073-19 

~ 247-4 
1090-143 
1073-37 
1090-144 
1090-145 
1090-146 
1090-90 
1090-91 
1090-92 
3479-113 
3479-111 
3479-114 
3479-112 

6503 

6504 

6505 

6506 

6507 

6508 

Rockwell 
Synertek 

AMI 

CSG 

Epson 

HarriS 

Harris 
Intersil 

National 

Rockwell 
SSS 

Synertek 

CSG 

Harris 

Rockwell 
Synertek 

CSG 

Rockwell 
Synertek 

CSG 
Rockwell 
Synertek 

AMI 

CSG 

Arranged alphanumerically from left to right. 

Bue 
DevIce Page-LIne Number Source DavIe. Plge-Llne 

R6503 
SY6503 

SY6503A 
S6504 

MPS6504 
MPS6504A 
MPS6504B 
SRM6504 

1090-134 
1090-147 
1073-38 
1090-148 
460-140 

3482-83 
1090-93 
1090-94 
1090-95 
461-27 

3482-37 
H1.16504-2 * 669 

*1333 
*3762 

3482-54 
HU6504-5 * 669 

*1333 
*3762 

3482-85 
Hr.16504-9 * 669 

* 1333 
*3762 

3482-55 
H1.l65048-2 * 669 

*1333 
*3762 

3482-12 
HM65048-9 * 669 

*1333 
*3762 

3482-13 
Hr.t6504C-9 * 669 

*1333 
*3762 

HS6504RH 
IM6504C 
IM6504M 
NMC6504 
NMC6504-2 
NMC6504-5 
NMC6504-9 
R6504 
SCM6504-1 
SCM6504-3 
SCM6504-5 
SY6504 

SY6504A 
MPS6505 
MPS6505A 
MPS6505B 
HM6505-2 

3482-56 
3482-11 
3482-16 
3482-17 
461-30 

3482-60 
3482-87 
3482-61 
1090-135 
3482-19 
3482-63 
3482-88 
1090-149 
1073-39 
1090-150 
1090-96 
1090-97 
1090-98 
3482-57 

~ 287-1 
HM6505-5 3482-86 

~ 287-1 
HM6505-9 3482-58 

~ 287-1 
HM6505B-2 3482-14 

II 287-1 
HM6505B-9 3482-15 

R6505 
SY6505 

SY6505A 
MPS6506 
MPS6506A 
MPS6506B 
R6506 
SY6506 

SY6506A 
MPS6507 
R6507 
SY6507 

SY6507A 
S6508 

S6508-1 
S6508A 

II 287-1 
1090-136 
1090-151 
1073-40 
1090-152 
1090-99 
1090-100 
1090-101 
1090-137 
1090-153 
1073-41 
1090-154 
1090-102 
1090-138 
1090-155 
1073-42 
1090-156 
460-141 

3477-3 
3476-68 
460-142 

3476-80 
MMS6508-1 1759-10 
M MS6508-2 1759-11 
MPS6508 1090-86 

6508 Harris 

Harris 

H"'650B * 669 . 
*1333 
*3754 

460-148 
HM65DB-2 * 669 

*1333 
*3754 

3476-41 
HM65DB-5 * 669 

*1333 
*3754 

3476-69 
HP.1650B-9 * 669 

*1333 
*3754 

3476-42 
HM650B8-2 * 669 

*1333 
*3754 

3476-23 
HM650B8-9 * 669 

*1333 
*3754 

3476-24 
HI.1650B81 *3755 
HS6508RH 3476-65 

Motorola MCM6508 460-150 
MCM6508-25 3476-45 
MCM6508-30 3476-71 
MCM6508-40 3476-96 

National NMC6508 460-156 
NMC6508-2 3476-37 
NMC6508-5 3476-46 
NMC6508-9 3476-27 
NMC6508B-2 3476-21 

6508B9 Harris HM650889 * 3755 
651 IMS SBC651 1757-29 

6510 

NEC-Micro uPD651 1088-82 
Plessey SL651 2946-18 

CSG 
Sprague 

II 279-1 
MPS6510 1090-85 
UD"-6510A *2843 

2480-158 
6511 Rockwell R6511 1073-20 

R6511Q 1073-21 
65116 r.lotoroJa UCI.!65116-12 * 3839 

6512 

6513 

6514 

CSG 

Harris 

Intersil 

Rockwell 
Synertek 

CSG 
Harris 

National 

Rockwell 
Synertek 

AMI 
CSG 

3480-56 
MCI.165116·1h 3839 

3480·46 
MPS6512 1090-103 

1061-1 
MPS6512A 1090·104 
MPS6512B 1090·105 
HM6512·2 3472·40 

3472-40 
HM6512-9 3472-41 

3472·41 
HM65.12C-9 3472-39 

IM6512 
IM6512AI 

3472-39 
460-135 

3472·37 
3472-37 

IM6512AM 3472-38 

IM6512C 

IM65121 

IM6512M 

R6512 
SY6512 

SY6512A 
MPS6513 
HM6513-5 
HM6513-9 
NMC6513-5 
NMC6513-9 
R6513 
SY6513 

SY6513A 
S6514 
MPS6514 

3472-38 
3472-44 
3472-44 
3472-42 
3472-42 
460-136 

3472-43 
3472-43 
1090-139 
1090-157 
1073-43 
1090-158 
1090-106 
3475-21 
3475-19 
3475-22 
3475-20 
1090~ 140 
1091-1 
1073-44 
1091-2 
3478-64 
1090-107 
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Bue Dasa Bue Buo 
!lumber Source Devlco Page·Llne Humbor Source Device Page·Llne !lumber Source Devlco Page·Llne N~mbBr Source Devlca PaGe·Llne 

6514 CSG MPS6514A 1090·108 6518 IImls 111.16518·9 * 1333 6551 Harris HI.16551·2 *1333 6564 IImls 111.15·6564·5 * 3779 
MPS6514B 1090·109 *3756 *3758 3483·61 

Epson SRM6514 461·16 3476·49 3474·33 3483·107 
3478·50 HI,16518B·2 * 669 1I!.16551·5 * 669 111,15·6564·8 * 3779 

lIarrls 111,16514·2 *1333 * 1333 * 1333 3483·59 
*3767 *3756 *3758 3483·105 

3478·66 3476·28 3474·58 HI.I5·6564·9 *3779 
HI.16514·5' *1333 HI.165188·9 * 669 111,16551·9 * 669 3483·60 

*3767 * 1333 *1333 3483·106 
3479·4 *3756 *3758 HI~6564 * 669 

HI,16514·9 *1333 3476·29 3474·34 Harris HS6564RH 3483·56 
*3767 Motorola MCM6518 460·151 111.16551 B·2 * 669 657 Unltroda PIC657 *3446 

3478·67 MCM6518·25 3476·52 * 1333 2961·87 
1I1.16514B·2 *1333 MCM6518·30 3476·73 *3758 6591 Synerlak SY6591 *1537 

*3767 MCM6518·46 3477·4 3474·1 1091·25 
3478·1 National NMC6518 460·158 HI.165510·9 * 669 SY6591A *1537 

Hr.t65140·9 *1333 NMC6518·2 3476·38 * 1333 1091·26 
*3767 NMC6518·5 3476·53 *3758 6592 Rockwell R6592 1091·19 r---

3478·2 NMC6518·9 3476·32 3474·2 6593 Synertek SY6593 1091·27 
H/.16514C·9 *1333 NMC6518B·2 3476·22 Harris HS6551RH 3474·9 65C02 CSG MPS65C02 1090·113 

*3767 NMC6518B·9 3476·20 National NMC6551 461·4 1061·2 
3478·68 652 NEC·Micro uPD652 1088·83 NMC6551·2 3474·13 65SC02 GTEMicro G65SC02 1090·114 

Harris HS6514RH 3478·3 Plessey SL652 2945·36 NMC6551·5 3474·37 1063·13 tfti Intersil IM6514C 3477·110 6520 CSG MPS6520 1092·79 NMC6551·9 3473·103 65SC03 GTEMicro G65SC03 ' 1090·115 
IM6514M 3477·111 1102·51 NMC65518·2 3473·101 1063·14 S 

National NMC6514·2 3478·70 Rockwell R6520 1091·31 NMC65518·9 3473·96 65SC04 GTEMicro G65SC04 1090·116 ~ NMC6514-5 3479·5 Synsrlak SY6520 * 1527 Panasonic AN6551 2939·49 1063·15 
NMC6514·9 3478·71 1092·94 Rockwell R6551 1091·9 65SC05 GTE Micro ' G65SC05 1090·117 ~ Rockwell R6514 1090·141 1102·60 ~ 245·13 1063·16 8 SSS SCM6514-1 3478-10 SY6520A *1527 Synerlek SY6551 * 1536 65S906 GTEMicro G65SC06 1090-118 
SCM6514-3 3478-78 1091·33 1091·10 1063·17 ~ SCM6514·5 3479·6 6521 Synertek SY6521 1091-34 ~ 260-11 65SC07 GTEMicro G65SC07 1090·119 

Sprague UDII·6514A *2843 SY6521A 1091-35 SY6551A *1536 1063·18 
C~ 

2480-159 6522 CSG MPS6522 1091·29 1091·11 65SC102 ~ Synertek SY6514 1091-3 1102-52 ~ 260·11 GTE Micro G65SC102 1090-120 
1075·1 Rockwell R6522 1091-32 65516 "'olorola mr,165516 *3840 1063-19 ~: SY6514A 1091-4 Synarlsk SY6522 *1529 1092·124 65SC103 

65147 1,1010ro13 1.~Cr;l65147·55 * 3839 1091·36 1.:Cr,165516·43 * 3840 GTE Micro G65SC103 1090·121 
*3845 1102·61 3485·27 65SC104 

3481·55 SY6522A *1529 1,\Cr.165516·55 * 3840 GTEMicro G65SC104 1090·122 
Im165147·70 * 3839 1091·37 3485·54 1063-20 -*3845 1102-62 RCA CDP65516 *3878 65SC105 

3481-85 6523 CSG MPS6523 1091·48 6552 National NMC6552 461-5 GTE Micro G65SC105 1090-123 
Il.Cr.165147·85 * 3839 65245 CSG MPS65245 504·185 NMC6552-2 3474-11 1063-21 

*3845 6525 CSG MPS6525 1091·49 NMC6552-5 3474·32 65SC106 
3481·86 1102-81 NMC6552·9 3473·102 GTEMicro G65SC106 1090·124 

6515 CSG MPS6515 1090-110 65256 /,lolorola mr,165256 *3840 NMC65528·2 3473-100 1063-22 
MPS6515A 1090-111 3487·50 NMC65528·9 3473·95 65SC107 
MPS65158 1090·112 6526 CSG MPS6526 1091-30 Panasonlc AN6552 2939·50 GTE Micro G65SC107 1090-125 

Harris HM6515·9 3479·103 6528 AMI S6528 460-144 656 Unilroda PIC656 *3446 1063-23 
Rockwell R6515 1090-142 6529 CSG MPS6529 1091·50 2961·86 65SC112 
Synertek SY6515 1091·5 6530 CSG MPS6530 1091·39 6560 CSG MPS6560 1101-110 GTE Micro G65SC 112 1090·126 

1075·2 Rockwell R6530 1091-40 6561 CSG MPS6561 1101·111 1063·24 
SY6515A 1091·6 S¥::~rt~~ SY55~O 'f;-15~O H:rri:: P'~.~5551 0'< 55!! 65SC115 

6516 AMI S6516 460·143 1091·41 *1333 GTEMicro G65SC115 1090·127 
3480·36 6531 Rockwell R6531 1091·45 *3760 1063-25 

Harris H"'65160·2 * 669 ~ 247-4 460·167 65SC12 GTEMicro G65SC12 1090·128 
*1333 6532 CSG MPS6532 1091·42 H1.I6561·2 * 669 1063·26 
*3772 Synsrlak SY6532 *1531 *1333 65SC13 GTEMicro G65SC13 1090·129 

3480·28 1091·43 *3760 1063·27 
HI.165168·9 * 669 SY6532A 1<1531 3474·28 65SC14 GTEMicro G65SC14 1090·130 

*1333 1091-44 111.16561·5 * 669 1063-28 
*3772 6541 Rockwell R6541Q 1049-23 * 1333 65SC15 GTE Micro G65SC15 1090·131 

3480-29 6545 CSG MPS6545-1 1091·13 *3760 1063·29 
National NMC6516 460·157 1092·24 3474·56 65SC150 

65161 Harris 111,165161·5 * 669 Rockwell R6545 1091·14 . 111,16561·9 * 669 GTE Micro G65SC150 1063-30 
*1333 Synerlak SY6545·1 *1533 *1333 65SC22 Mitel MD65SC22 1091-38 
*3774 1091-15 *3760 65SC51 Mitel MD65SC51 1091·12 

3479·116 SY6545E *1533 3474·29 65X08 Intersil IM65X08 3476-43 
111,1651618·5 * 669 1091·16 111,165618·2 * 669 IM65X08-1M 3476·26 

*1333 SY6545R *1532 *1333 IM65X08A 3476·33 
*3774 1091-17 *3760 IM65X08A-1 3476·14 

3479·115 SY6545RA *1533 3473-109 IM65X08A·11 3476·15 
6518 Ilarris 111.16518 * 669 1091·18 H1A65610·9 * 669 IM65X08AM 3476-34 

*1333 655 Unilroda PIC655 *3446 * 1333 IM65X08C 3476·70 
*3756 2961·85 *3760 IM65X08M 3476·44 

460·149 6550 Panasonlc AN6550 2939·48 3473·110 65X18 Intersil IM65X18·1 3476·30 
111,16518·2 * 669 6551 AI.lI S6551 *1249 6562 Harris HM6562 460·168 IM65X18·1M 3476-31 

*1333 2486-1 HM6562·2 3474·26 IM65X18A 3476-35 
*3756 CSG MPS6551 1091·8 HM6562-5 3474-55 IM65X18A-1 3476·17 

3476-48 1091·162 HM6562·9 3474·27 IM65X18A·1M 3476·18 
111,16518·5 * 669 lIarris 111,16551 * 669 HM65628·2 . 3473·107 IM65X18AM 3476-36 

*1333 *1333 HM65628·9 3473·108 IM65X18C 3476·50 
*3756 *3758 6564 lIarris 111.15·6564·2 * 3779 IM65X18M 3476·51 

3476-72 460·166 3483-58 65X51 Intersil IM65X51 3474·35 
1I1.l6518·9 * 669 1I1.l6551·2 * 669 3483-104 IM65X51·1 3474-3 

~ Indicates page number In Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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65X51 Intersil IM65X51-1M 3474-4 6650 Plessey SL6650 2901-80 66790 Molorola MCM66790 *3840 68 Fairchild PEP68 *1718 
IM65X51A 3474-7 ~. 271-12 3453-55 1622-3 
IM65X51AM 3474-8 6654 Inlersil IM6654 3461-96 668 Motorola MC668 472-97 Heurikon MLZ-68 1769-4 
IM65X51C 3474-59 IM6654-1 3461-95 6688 AI,10 AM6688 *3109 l.Iotorola P.168BSAC * 1729 
IM65X51M 3474-36 IM6654A 3461-93 2965-147 M68BSAE *1729 

65X61 Intel IM65X61-1 3473-111 IM6654M 3461-97 A1.16688L-6 *3109 r,168EOJTI.1 *1736 
Intersil IM65X61 3474-30 6657 Intersil IM6657 3464-40 2965-148 P.168KEXOR * 1733 

IM65X61-1 3473-112 IM6657M 3464-41 Af,16688L-7 *3109 I,!6BKOFORTRNH * 1734 
IM65X61-1M 3473-113 6658 Inlel IM6658 3463-75 2965-149 1,~6BKOPASCALH * 1734 
IM65X61A 3474-5 IM6658M 3463-76 AI.16688L-8 *3109 r.168KOUDOSH * 1734 
IM65X61AM 3474-6 666 Motorola MC666 473-34 2965-150 r.168KOVDOS * 1936 
IM65X61C 3474-57 6661 Harris HM6661 3460-14 AP.16688r.1-6 * 3109 U68r.1DOC *1736 
IM65X61M 3474-31 HM6661-5 3460-15 2965-151 1.l68XOOC *1736 

66 MicroEng MCE66 2930-11 6664 1.1010rola r,ICM6664-15 * 3839 AI,166881,1-7 *3109 Molorola MEX68KDM 1767-34 
Rockwell A66XX 1088-120 *3842 2965-152 1.lolorola I.1EX68RR *1940 
Siliconix VN66AF 2481-39 3469-92 Ar,16688U-8 *3109 National VMC68K/15 1767-31 

660 Molorola MC660 * 729 ~ 287-17 2965-153 RClData CMC68/04 1761-8 
472-76 ~ 287-18 669 Motorola MC669 473-4 CMC68/04A 1761-9 

Ilational Clr.1-660 *1955 UCI.l6664-20 * 3839 6690 Plessey. SL6690 2901-81 CMC68/15 1759-20 
PC/M 660 4007-4 *3842 ~ 271-12 CMC68/15B 1759-30 II Signetics TCA660B 2903-174 "3470-17 66L41 Motorola MCM66L41-20 3482-32 

~" CMC68/15C 1759-21 
','t"!t' Telefunken SAS660 2906-141 ~ 287-17 MCM66L41-25 3482-46 

CMC68/15G 1759-22 
~ 274-5 ~ 287-18 MCM66L41-30 3482-75 

Sunrlsa ZAP-68 *4107 
')i: .'/ Unllroda PIC660 *3446 /.ICr,16664-25 * 3839 MCM66L41-45 3482-102 

Sunrise ZAP68 4009-3 2961-88 *3842 67 Motorola MC67B 472-18 
6600 " Harris H06600-2 *3745 3470-29 670 Motorola MC670 472-88 680 AWl SSC680 1100-51 

507-116 ~ 287-17 Telefunken SAS670 2906-144 Motorola MC680 472-12 

I 
Plessey SL680 2963-2 

!~L : 
H06600-5 *3745 ~ 287-18 Unllroda PIC670 *3446 

507-117 1.ICI.I6664A-12 * 3839 2961-91 RTC MS680 2899-133 

:.>~: ; Telefunken SAS6600 2906-142 *3842 6700 Telefunken SAS6700 2906-145 6800 AMI S6800 1091-133 
~':""". I ~ 66016 Synarlek SY66016 *1549 3469-71 6701 MMI 6701 1049-11 1059-20 
~ •. ~-:"~~.r, I 

%~~"; 
475-119 ~ 287-17 671 Motorola MC671 472-89 Digitek DK-68DO 1759-15 

661 Motorola MC661 472-77 ~ 287-18 Siemens TCA671 2889-24 Fairchild F6800 *1253 
Plessey TAA661 2901-38 1.1W6664A-!5 * 3839 Unllroda PIC671 *3446 * 1269 

·::':;~t. /' 2905-12 *3842 2961-92 *1278 
:' 'l,: ~ 

Unltroda PIC66! *3446 3469-93 6710 Telefunken SAS6710 2906-146 1091-136 
; .. 

2961-89 ~ 287-17 6716 Harris HM6716-2 3465-33 * 1253 
,.,':,'" 
. . ",~, , 6610 Telefunken SAS6610 2906-143 ~ 287-18 HM6716-9 3465-34 * 1269 

6611 Harris HM6611 460-137 . 1.lCI,16664A-ZO * 3839 National NMC6716 3465-81 * 1278 
HM6611-2 3460-12 *3842 N~C6716-1 3465-41 1061-12 

-.:...- HM6611-9 3460-13 3470-18 NMC6716-2 3465-50 Fujitsu MBL6800 1091-139 
6616 Harris HI,16616-2 * 669 ~ 287-17 672 Motorola MC672 472-98 1061-24 

*1333 ~ 287-18 Unitroda PIC672 *3446 Hitachi H06800 *1345 
*3786 6665 r,lolorola 1.1Cr.l6665-15 * 3839 2961-93 1091-140 

3464-121 *3843 673 AD A0673J *3174 . * 1345 
HM6616-9 * 669 3470-1 2428-6 1063-35 

*1333 r.ICI.16665-20 * 3839 A0673S *3174 Mostek MK6800 1100-16 
*3786 *3843 2428-7 r.lolorola 1.16800 *1351 

3464-122 3470-19 Motorola MC673 472-116 r.16800EXOR * 1735 
662 Motorola MC662 472-44 /.lCr,16665A-12 * 3839 ~ 276-9 1,16800UPDWHlD 

Unllroda PIC662 *3446 *3843 Plessey TBA673 2967-36 * 1736 
2961-90 3469-78 Signetics TBA673 2967-37 '.IC6800 *1351 

663 Motorola MC663 472-64 I.lCr.16665A-15 * 3839 674 Motorola MC674 472-117 1091-143 
6632 Motorola MCM6632-15 3469-51 *3843 67401 MMI 67401A 3456-53 I 

~ 286-13 
MCM6632-20 3469-56 3470-2 1,11.11 C67401 * 722 ~ 238-15 
MCM6632-25 3469-62 r.ICI.16665A-20 * 3839 3456-42 ~ 239-5 
MCM6632A-12 3469-46 *3843 C67401A * 722 ~ 243-5 
MCM6632A-15 3469-52 3470-20 3456-43 ~ 244-15 
MCM6632A-20 3469-57 667 Motorola MC667 473-12 C67401B * 722 ~ 245-3 

6633 Motorola MCM6633-15 3469-53 6670 1.lolorola 1,ICU6670 *3840 3456-44 
~ 248-2 

MCM6633-20 3469-58 3453-16 67402 1.1P.11 C67402 * 722 *1351 
MCM6633-25 3469-63 66700 1.1010rola r,ICr.166700 *3840 3456-50 1067-25 

664 Motorola MC664 472":65 3453-43 C67402A * 722 ~ 286-13 
6640 Plessey SL6640 2901-79 66710 I.lolorola 1.1Cr.166710 *3840 3456-51 

~ 238-15 
~ 271-12 3453-44 3456-54 

6641 Harris HM6641 * 669 66714 Molorola MCI.166714 *3840 C6'7402B * 722 
~ 239-5 

*1333 3453-45 3456-52 ~ 243-5 

*3783 66720 l.Iolorola I.1C1.166720 *3840 6741 RCA CA6741 2929-20 ~ 244-15 

" 460-110 3453-46 675 HybridSys R675B-1 2966-140 ~ 245-3 

~ 286-2 66730 1,lolorola MCI.!66730 *3840 R675B-3 2967-3 ~ 248-2 

HM6641-2 * 669 3453-47 R675B-4 2966-141 f,lC6800f.1 *1351 

* 1333 66734 MOlorola I.tCM66734 *3840 R675B-5 2966-142 1091-144 

*3783 3453-48 R675C-1 2966-143 If 286-13 

3461-91 6674 I.lolorola rml6674 *3840 R675C-3 2967-4 ~ 238-15 

If 286-2 3453-17 R675C-5 2966-144 If 239-5 
H..,6641-9 * 669 66740 ',Iolorola r.tCr.166740 *3840 Motorola MC675 473-41 ~ 243-5 

*1333 3453-49 67558 MMI 67558 475-152 ~ 244-15 

*3783 66750 I.lolorola ml.166750 *3840 67558-1 475-153 ~ 245-3 
3461-92 3453-50 6758 Harris HM6758-9 3463-69 If 248-2 

If 286-2 66751 Motorola MCM66751 3453-51 676 Motorola MC676 472-35 r.1C68001lS *1351 
Motorola MCM6641-20 3482-31 66760 ',Iolorola 1,1Cf.l66760 *3840 2465-116 1091-145 

MCM6641-25 3482-45 3453-52 677 Motorola MC677 472-8 ~ 286-13 
MCM6641-30 3482-74 66770 1,lolerola r.tC 1.16677 0 *3840 678 Motorola MC678 472·4 ~ 238-15 
MCM6641-45 3482-101 3453-53 472-17 ~ 239-5 

6646 Harris HM6646 3466-11 66780 1.1010rola 1.ICI.I66780 *3840 6780 Panasonic AN6780 2951-5 ~ 243-5 
665 Motorola MC665 473-33 3453:S4 68 ApplSys ACS/68 1759-16 ~ 244-15 

Arranged alphanumerlcally from left to right. 
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6800 Motorola MC6800NS ~I 24S-3 68008 Motorola MC68008 1100-17 6803 AMI S6803 1091-63 6808 Fairchild F6808 1091-128 
~ 248-2 * 1356 10S9-23 *1278 

Siemens SAS6800 2906-139 1067-26 S6803N1R 1091-64 1061-16 
68000 Hitachi H068000 1100-19 6801 AMI S6801 1091-72 Fairchild F6803 * 1270 Hitachi H06808 1091-129 

Hitachi H068000·10 * 1345 10S9·21 1091-6S 106S·S 
1100·20 Fairchild F6801 *1270 * 1270 1,lolorola MC6808 *1351 

H068000·4 *1345 1091-74 1061-1S 1091-130 
1100·21 *1270 Hitachi H06803 *1345 *1351 

11068000·6 *1345 1061·13 1091·62 1069-9 
1100-22 F6801E *1270 *1345 1,IEX6808·22 * 1940 

11068000·8 *1345 1091-61 106S-3 6809 AUI S6809 * 1247 
1100-23 Hitachi H06801 1091·7S H06803·1 *1345 1091-110 

Hitachi H068000R-l0 1079-4 106S-1 1.lolorola 1,IC6803 *1351 *1247 
H068000R-4 1079-S fololorola 1.16801 *1351 1091-66 10S9-2S 
H068000R·6 1079-6 1.IC6801 *1351 ~ 241-2 S6809(E) *1247 
H068000R·8 1079·7 *1730 *1351 1091-89 

Mostek MK68000 1079-20 1091·77 1067-32 Fairchild F6809 *1272 
MK68000-10 1100-24 ~ 238-S ~ 241-2 1091-113 r----; 
MK68000-4 1100·2S ~ 240-3 1.IC6003·1 *1351 * 1272 
MK68000-6 . 1100·26 ~ 241-2 1091-67 1061·17 
MK68000-8 1100-27 *1351 ~ 241-2 F6809E *1272 j 

MKB68000 1079·22 *1730 * 1351 * 1274 
1.lolorola 1.168000 *1354 1067-27 1067·33 1091·92 

~ *1731 ~ 238·S ~ 241-2 * 1272 
1627-3 ~ 240-3 1.IC6803C *1351 *1274 

1,IC68000·10 * 1355 ~ 241·2 
1091-68 1061·18 

*1730 1.IC6801·1 *1351 
~ 241·2 Fujitsu MBl6809 1091-116 

1100·28 1,IC6803E * 1351 1061-26 

I ~ 287·18 
*1730 1067·34 Hitachi H06009 *1345 

~ 239·4 
1091·78 

~ 241-2 1091-119 
.. 

~ 241·3 
~ 238-S 1.IC6803E·l *1351 *1345 ::l 

~ 241-4 
~ 240-3 1067·3S 106S-6 

~ 241·11 
~ 241-2 ~ 241·2 H06809E *1345 

~ 241-.12 
*1351 6803U4 Motorola MC6803U4 1091-81 106S·7 

ffi1 1.IC6BOOO·12 * 1355 
*1730 1067-36 Molorola 1.16809 *1352 

*1730 
1067·28 MC6803U4·1 1067·37 " r.1680geASI,\R * 1736 ~ 

1100-29 
~ 238-S 6804 Molorola 1.IC6804 *1351 r,16809EXOR * 1735 e' 

~ 287·18 
~ 240·3 6804S AUI S68045 *1250 r.16809FORTRH * 1736 

~ 239·4 
~ 241·2 1092-21 r,160091.1PL *1736 

~ 241·3 
1.IC6801C *1351 Synsrlak SY68045 *1535 fA6809PASClC * 1736 

~ 241-4 * 1730 1092-36 F.l6809SA *1737 '---
11 241·11 1091-79 68047 AMI S68047 2906-44 1.16809SETPAS * 1735 

~ 241-12 ~ 238-5 ~ 238·1 1,:6809UPDOWXlD 

r.\C68000·4 *1355 ~ 240-3, 1092-146 * 1736 

*1730 ~ 241-2 1101-106 MC6809 *1352 

1100-30 r,IEX6801 *1737 11 238·1 1091-122 

11 287·18 MRC MBK6801 17S9·32 6804P2 Motorola MC6804P2 1067-38 11 238-7 

11 239-4 68010 r,lclcrcla 1.1C68010 *1356 680S AUI S6805 *1248 11 241·7 

~ 241-3 1100·18 1091·73 * 1352 

~ 241·4 *1356 * 1248 1069-10 

11 241·11 1079·28 10S9-24 11 238-7 

~ 241-12 68010S3S1 Hitachi H0680S 1091·76 11 241·7 

r,\C68000·6 *1355 r,lolorola M6S01 OS35111 * 1735 106S-4 MC6S09E *1352 

*1730 6&01S0 Hilachi iiuuiiillSiI *1345 r.~u1ur{,:a IIIUUU .... *1:;:;1 10:l1-CS 

1100-31 6801SS Hitachi 11D6801S5 *1345 1.!6805FIF.! *1737 11 238·7 

~ 287·18 6801U4 Motorola MC6801U4 1091-80 1,IC6805 *1351 11 241·7 

II 239-4 1067·29 r,IEX6805 *1737 *1352 

11 241-3 MC6801U4-1 1067-30 RCA COP6805 *1487 1069-11 

11 241·4 680lYO Hitachi H06801VO *1345 Synapse CPU-680S 1757·18 11 238·7 

11 241-11 680lYS Hitachi 11D6801V5 *1345 680S1 AUI S68051 *1249 11 241·7 

II 241·12 6802 AMI S6802 1091-98 2486-2 681 IMS SBC681 1761-13 

f!.C68000·8 *1355 11 240-17 680SE2 RCA COP6805E2 1073-9 Motorola MC681 472-S 

*1730 " 244·9 
680SF2 RCA COP680SF2 1073·10 RTC MS681 2899·134 

1100-32 10S9-22 680SG2 RCA COP680SG2 1073·11 6810 AMI S6810 3472·S9 

11 287·18 II 240-17 6805P2 Motorola MC6805P2 1091-82 3472-59 

11 239·4 II 244·9 1069·1 S6810·1 3472-53 

11 241-3 Fairchild F6S02 *1278 
680SP4 Motorola MC680SP4 1091·83 3472-53 

II 241-4 1091·101 
1069·2 Fairchild F6810 *1278 

~ 241·11 *1278 
680SP6 Motorola MC680SP6 1069-3 3472·60 

II 241·12 1061·14 
680SR2 Motorola MC680SR2 1091·71 3472-60 

1.1C68000!.IPU * 1935 Fujitsu MBl6802 ' 1091-104 
1069·4 1.lolorola r.tC1.1681 0 *1351 

Rockwell R68000 1100-33 1061·25 
r.lolorola r,IEX6805R2 * 1737 *3839 

Signalics S68000 *1975 Hitachi H06802 *1345 
680SR3 Motorola MC680SR3 1069-5 3472-62 

SCII68000 *1524 1091·106 
680SS1 Ililachl H06805S1 *1345 3472-62 

1081-9 680ST2 Motorola MC680ST2 1091·51 Siemens SAS6810 2906·140 

68000110 
*1345 1069·6 6811 Panasonic AN6811 510·77 

Motorola MC68000l10 1079-23 
1065-2 680SUl Hitachi 1I06805Ul *1345 68120 I.\olorola 1,'C68120 *1352 

68000112 
H06802\'1 *1345 6805U2 Motorola MC6805U2 1091-84 *1357 

Motorola MC68000l12 1079·24 r.lolorola r,IC6802 *1351 1069·7 *1730 
6800014 1091-107 6805U3 Motorola MC6805U3 1069·8 1100-37 

Motorola MC68000l4 1079-2S II 243·6 6805V 1 Hitachi il06805Vl *1345 *1352 
6800016 *1351 6805WO *1357 

Motorola MC68000l6 1079·26 1067·31 Ilitachl H06805\'/0 *1345 *1730 
6800018 II 243·6 680SXO Ilitachi 1I06005XO *1345 1069·12 

Motorola MC68000l8 1079·27 68020 1,lolerola /.IC68020 *1356 6808 AMI S6808 1091·125 1.1C68120·1 *1352 
68008 I.lolorola 1,IC6800S *1356 1083-7 Fairchild F6808 *1278 *1357 

II Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted. 
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68120 1.lolorola 1.IC68120·1 *1730 68364 1,1010rola 1.1CI,168364-25 * 3840 6847 Motorola MC6847 1101·109 686 AMD 686C 507·26 
1069·13 3486·52 ~ 238·5 ~ 270·15 

Signolics SCII68120C * 1524 l,lCI,168364·30 * 3840 ~ 238·7 2891·36 
1100·39 3486·83 ~ 241·13 ~ 270·15 

68121 1.1010rola 1.IC68121 * 1357 68365 1,lolorola r.;cr,16B365-25 * 3840 I.1C6847Y *1351 686M 507·27 
1100·38 3486·53 1100·50 11 270·15 

* 1357 rm,16B365·35 * 3840 11 238·5 2891·20 
1069·14 3486·101 11 238·7 II 270·15 

1.IC68121·1 * 1357 68366 I.'olorola 1,ICr,168366·25 * 3840 11 241·13 Motorola MC686 473·17 
1069·15 3486·54 68478 Motorola MC68478 1092·148 3489·88 

68122 Motorola MC68122 1092·19 1,1cr.l6B366·35 * 3840 6848 1,lolorola I.IEX6848·1 HR * 1940 6860 Molorola MC6860 *1351 
1100·34 3486·102 1.1EX6848·22 * 1940 *3298 

MC68122·1 1092·20 6837 Panasonic DN6837 511·57 68488 AMI S68488 1092·62 2486·63 
1100·35 2963·122 1102·43 II 258·8 

6816 1,1010rola 1,IEX6816·1HR * 1940 6838 Panasonic DN6838 511·58 II 245·12 II 258·9 

1,IEX6816·22D * 1940 6839 I.lolorola 1,IC6839 *1351 Fairchild F68488 *1280 * 1351 

1,IEX6816·22S* 1940 1092·53 1092·63 *3298 

I 
6818 RCA CDP6818 *1491 Panasonic DN6839 511·59 1.1010rola r,IC68488 *1351 2948·134 

682 Motorola MC682 473·9 684 Motorola MC684 472·29 1092·64 II 258·8 

1.1010rola r.wr,IC682·114 * 1942 6840 AMI S6840 1092·102 F.1C684881.1 *1351 II 258·9 

I.IVMC682·114H * 1942 Fairchild F6840 * 1279 1092·65 * 1351 

1.1VI.lC682·118 * 1942 
1092·105 685 AMD 685l 2891·18 *3298 

Hllachl 1106840 * 1345 II 270·15 1092·75 
n':{;J1't L' 

1,1VI.~C6B2·11 BH * 1942 
1092·108 685M 2891·19 II 258·8 

\;'r- RTC MS682 2899·135 I.lolorola MC6840 *1351 11 270·15 II 258·9 
~ 6820 Fairchild F6820 1092·83 1092·111 Motorola MC685 472·20 I.1C6860l *1351 i;= 1102·53 l,lC68401.1 *1351 6850 AMI S6850 2486·3 *3298 

:~ 
I.lolorola 1,IEX6820 *1940 1092·112 1091·159 1092·76 
Panasonic AN6820 510·122 6842 Motorola MPQ6842 1092·12 1102·25 II 258·8 r-:- ' 

:,.;~~;, Synorlek SY6820 * 1527 6843 Hllachl 1106843 *1345 Fairchild F6850 *1280 II 258·9 
;!i"~" 1092·95 1092·57 2486·4 6862 l.Iolorola F.1C6862 *1351 
~(-i;, 68200 Motorola MC68200 1081·1 1,1010rola 1.1C6843 *1351 *1280 2948·133 

6821 AMI S6821 1092·80 1092·59 1091·163 * 1351 I';'i!;;;:!,': 1102·48 68430 Signalics B68430 *1525 1102·28 1092·41 
tl';,';;': -:::~. Fairchild F6821 *1279 SCB68430 * 1525 - Hllachl H06850 *1345 6864 1.lolorola 1.1EX6864·1 HR * 1940 ,,,,.,~ 

1092·,4 6844 Fairchild F6844 * 1279 1092·3 1.1EX6864·22 * 1940 ~ 1102·54 1092·42 I,\olorola 1.1C6850 *1351 68652 Molorola 1,\C68652 *1359 r';'~" Hllachl H06821 *1345 Imachl 1106844 *1345 2486·5 2486·95 
'". 1092·87 1092·43 11 258·1 1,\C68652·2 * 1359 

I.lolorola 1,\C6821 *1351 Molorola 1.;C6344 *1351 II 241·3 2486·96 
1092·91 1092·46 *1351 Signolics 68652 * 1520 """- 1102·57 11 241·7 1092·5 68653 1,1010rola 1,IC68653 *1360 

11 239·5 1.\C68441.1 .,35, 1102·30 2467·30 
11 246·5 1092·47 11 258·1 Signolics 68653 * 1520 

I.lEX6821·2 *1940 II 241·7 11 241·3 68661 1.lolorola I.1C68661A *1360 
Panasonic AN6821 510·123 68440 1.lolorola 1.1C68440 * 1358 1.1C6850P.1 *1351 2486·71 
Synerlolc SY6821 *1528 1101·128 1092·6 * 1360 

1092·96 6845 Fairchild F6845 *1276 ~ 258·1 1100·104 
6822 r.tolorola 1.1C6822 *1351 1092·25 ~ 241·3 1,1C68661B * 1360 

1092·69 F6845A *1276 I.1EX6850 *1940 2486·73 
6823 RCA CPP6823 *1491 lIilachl H06845 *1345 UEX6850·2 *1940 *1360 
68230 1.1010rola 1.1C68230 *1357 1092·26 6852 AMI S6852 1092·134 1100·105 

Signslics SCII68230C *1524 1,1010rola 1,\C6845 *1351 Fairchild F6852 *1281 I.lC68661C * 1360 
1100·47 1092·30 1092·137 2486·72 

68230llO 1.1C6845 1,1 *1351 1102·78 * 1360 
Motorola MC68230l10 1100·45 1092·31 Hllachl H06852 *1345 1100·106 

6823018 SynerlBk SY6845R *1532 1092·140 Signolics 68661 *1521 
Motorola MC68230l8 1100-46 1092-37 I.lolorola I.1C6852 *1351 68681 I.lolorola MC6B6Bl *1360 

68230Pl0 68450 Hilachl 11068450 *1345 2487-23 2487·79 
Moslek MK68230Pl0 1100·43 1100-36 ~ 241·12 Signetics 68681 2486·67 

68230P8 I.lolorola l,lC68450 *1358 * 1351 Signelics SCII686B1C *1525 
Mostek MK68230P8 1100·44 68451 1.1010rola l,lC68451 *1358 1092·142 1100·52 

6828 Molorola 1.1C6828 *1351 1100-41 1102·79 687 AMD 687Al 2893·12 
1092·100 Signolics 1168451 *1525 II 241·12 11 270-15 
1102·67 SCIl68451 *1525 UC68521.1 *1351 687AM 2892·58 

6829 I.lolorola 1,IC6829 *1351 68452 I.\olorola I.lC68452 *1359 1092-143 11 270-15 
1092·73 6846 AMI S6846 1092·117 II 241·12 687l 2893-13 

683 Motorola MC683 473·1 ~ 244·9 6854 AMI S6854 1091·148 11 270·15 
RTC MS683 2899·136 Fairchild F6846 *1280 Fairchild F6854 *1281 687M 2892·59 

6831 AMI S6831B 3485-34 1092-118 1091·152 II 270-15 
68316 Fairchild F68316 *1281 Hitachi H06846 *1345 I.lolorola I.tC6854 *1351 6870 Motorola MC6870 1092-17 

3485-18 1.1010rol3 r.IC6846 ' *1351 1091·156 68701 1.I010roia MC68701 * 1351 
Motorola MCM68316 3454·4 1092·119 6855 Motorola MC6855 1092·50 * 1730 

6832 Oalol ST·6832 *1933 11 243-6 6856 Fairchild F6856 *1277 1091·55 
1,1010rola rm6B32·1 HR * 1940 r.IC68461.1 *1351 2487·21 ~ 241·2 

1.1EX6832·22 * 1940 1092-120 *1277 ~ 243-4 
68332 AUI S68332 *3612 II 243·6 1091·153 *1351 

3485·121 6847 Fairchild F6847 1101·107 68562 1,1010rola 1.1C68562 *1359 * 1730 
Fairchild F68332 *1282 F.lolorola r,IC6847 *1351 68564 Mostek MK68564 1100-48 ,1069·16 

3486·21 2906-45 Molorola 1,IC68564 *1359 \I 241-2 
6835 l.Ioiorol3 r.1C6835 *1351 If 238·5 6859 r.lolorola 1,IC6859 *1351 11 243·4 

1092·29 ~ 238·7 510-66 MC68701·1 *1351 
Panasonic DN6835 511·56 ~ 241-13 *1351 *1730 

2963·121 *1351 1092·40 1091-56 
68364 Molorola I.1Cr.168364 *3840 1092-147 68590 Mostek MK68590 1100·40 II 241·2 

3486-30 1100-49 1101-62 If 243·4 

Arranged alphanumerically from left to right. 
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68701 I,tolorola l,lC68701-1 .,35, 68AOI I.tolorola l,tC68AOl *1351 68A39 Motorola MC68A39 1092-54 68B20 Synerlak SY68020 *'527 
.,730 1091-85 68A40 AMI S68A40 1092-103 1092-97 

1069-17 *1351 Fairchild F68A40 1092-106 68B21 AMI S68B21 1092-82 
If 241-2 1069-23 Hilachl H068MO *1345 1102-50 
If 243-4 68A02 AMI S68A02 1091-99 1092-109 Fairchild F68B21 1092-86 

l,lC68701C *1351 1059-26 Motorola MC68A40 1092-113 1102-56 
*1730 Fairchild F68A02 1091-103 68A43 llilachl H068M3 *1345 llilachl H068B21 *1345 

1091-57 Motorola MC68A02 1091-108 1092-58 1092-89 
If 241-2 68A03 Uolorola 1.1C68A03 *1351 68A44 Hilachl H068M4 *1345 Motorola MC68B21 1092-93 
If 243-4 1091-69 1092-44 1102-59 

r.lC68701C-l * 1351 *1351 Motorola MC68A44 1092-48 Synarlak SY68021 *1528 
*1730 1069-24 68A45 Hilachl H068M5 *1345 1092-98 
• 1091-58 68A045 AUI S68A045 *1250 1092-27 68B29 Motorola MC68B29 1092-74 
If 241-2 1092-22 Motorola MC68A45 1092-33 68B30 Motorola MCM68B30A 3484-56 
If 243-4 68A08 AMI S68A08 J091-126 68A46 Motorola MC68A46 1092-121 68B308 Fairchild F68B308 3484-54 

68701U4 1059-27 68A488 Motorola MC68A488 1092-66 r.tolorola 1,1CF.l68B308 * 3B40 
Motorola MC68701U4 1069-18 Motorola MC68A08 1091-131 68A50 AMI S68A50 1091-160 3484-55 

MC68701U4-1 1069-19 68A09 M.II S68A09 *1247 1102-26 68B316 AMI S68B316 3485-36 r----: 
68705 1,1010rola l,lC68705 *1351 1091-111 Fairchild F68A50 1092-1 68B35 Motorola MC68835 1092-34 

*1730 *1247 1102-29 688364 AMI S688364 460-145 I 
68705P3 1059-28 Hilachl H068A50 *1345 3486-47 

Motorola MC68705P3 1091-59 S68A09(E) *1247 1092-4 Motorola MCM688364 3486-55 

~ 
1069-20 1091-90 Motorola MC68A50 1092-7 68839 Motorola MC68839 1092-55 

68705R3 Fairchild F68A09 *1272 1102-31 68840 AMI S68840 1092-104 
Motorola MC68705R3 1091-54 1091-114 68A52 AMI S68A52 1092-135 Fairchild F68840 1092-107 1069-21 *1272 Fairchild F68A52 1092-138 Hilachl H068B40 *1345 ._' 68705U3 1061-19 Hilachl H068A52 *1345 1092-110 

I 
Motorola MC68705U3 1091-60 F68A09E *1272 1092-141 Motorola MC68840 1092-114 1069-22 *1274 Motorola MC68A52 1092-144 68844 Hilachl 11068044 *1345 68708 Fairchild F68708 3463-82 1091-93 68A54 AMI S68A54 1091-149 1092-45 Motorola MCM68708 3463-84 *1272 Fairchild F68A54 1091-154 Motorola MC68844 1092-49 6871 Motorola MC6871 1092-18 *1274 Motorola MC68A54 1091-157 68845 lIilachl H068045 *1345 68716 Fairchild F68716 3465-66 1061-20 68A708 Motorola MCM68A708 3463-71 1092-28 

~ 6874 Motorola MCM6874-35 3466-103 Fujitsu M8L68A09 1091-117 68800 AMI S68800 1091-135 Motorola MC68845 1092-35 6875 Motorola MC6875 1092-13 1061-27 Fairchild F68BOO 1091-138 68846 Motorola MC68846 1092-122 g If 244-15 lIilachi 1I068A09 *1345 Hilachl H068BOO *1345 688488 Motorola MC688488 1092-67 If 246-4 1091-120 1091-142 68850 AMI S68B50 1091-161 MC6875A 1092-14 H068A09E *1345 Motorola MC68800 1091-147 1102-27 If 244-15 Motorola MC68A09 1091-123 68801 Uolorola !.IC68001 *1351 Fairchild F68B50 1092-2 ~ 246-4 MC68A09E 1091-96 1091-86 Motorola MC68850 1092-8 Panasonic AN6875 2463-6 S68Al0 3472-54 * 1351 1102-32 
L-68Al0 AMI I 

68764 I.totorola 1,1CM68764 *3839 3472-54 1069-25 68B52 AMI S68B52 1092-136 3467-3 Fairchild F68Al0 3472-55 68802 AMI S68802 1091-100 Fairchild F68B52 1092-139 68766 l.Iolorola UCI.168766 *3839 3472-55 Motorola MC68B02 1091-109 Motorola MC68852 1092-145 3467-4 I •• otorola r.lCF.168Al0 *3839 68803 Molorola r.1C68B03 *1351 68854 AMI S68B54 1091-150 1,ICI.I68766-35 * 3839 3472-57 1091-70 Fairchild F68B54 1091-155 3466-104 3472-57 *1351 Molorola MC68854 1091-158 688 Motorola MC688 472-59 68A21 AMI S68A21 1092-81 1069-26 688ASR010 If 276-9 1102-49 688045 AMI S68B045 *1250 Molorola 1~6BBASROI au * 1736 6880 Motorola MC6880 2477-13 Fairchild F68A21 1092-85 1092-23 688SA 1 Uolorola 1A68BSAl *1729 MC6880A 1092-10 1102-55 68808 AMI S68808 1091-127 688SA2 1,'010roI3 1,'68DSA2 *1729 Panasonic AN6880 2967-164 
lIilachl H068A21 *1345 Motorola MC68808 1091-132 688SA4 1,1010rola l,l68BSM *1729 6881 Motorola MC6881 507-106 1092-88 68809 !;~~I S6~~!!!l *12H 68BSA5 i~oloroi4 i"uuiiS,,5 ... 1iZ~ 1092-149 Motorola MC68A21 1092-92 1091-112 688SA6 1"010ro13 1,168BSA6 *1729 6882 Fairchild F6882 *1278 1102-58 *1247 68DSK2 l.Iolerola 1,I680SK2 *1738 1091-102 

68A29 Motorola C68A29 1092-72 1059-29 68DSK3 I,'olorola U680SK3 *1738 !,'olorola r.lC6882A *2752 68A30 Motorola MCM68A30A 3484-71 S68B09(E) *1247 68FTNR012 1092-157 
68A308 Molorola 1,ICI.I68A308 *3840 1091-91 I,'olorola 1~68FTKR0121A * 1736 MC6882B *2752 3484-73 Fairchild F68B09 *1272 68Kl Omnibyte 0868Kl 1765-32 1092-158 68A308P7 1091-115 68KEXOR16 6883 Motorola MC6883 497-82 Motorola MCM68A308P7 3484-74 *1272 1.1010rola 1oI68KEXOR16 * 1733 1092-131 68A316 AUI S68A316 *3611 1061-21 68KEXOR32 6885 Motorola MC6885 1092-151 3485-35 F68B09E *1272 Molorola 1.t68KEXOR32 * 1733 6886 Motorola MC6886 1092-152 I.'olorola UCM6BA316A * 3840 *1274 68KEXOR96 6887 Motorola MC6887 1092-153 3485-21 1091-94 !.tolorola I,I68KEXOR96 * 1733 6888 Motorola MC6888 1092-154 MCI,'6BA316E * 3840 *1272 68KFDll02 68881 1,lolorol3 1,lC68881 *1357 3485-22 *1274 I.lolorola 1,'68KFOll02 * 1738 6889 Motorola MC6889 508-24 I.lCr~68A316E-91 1061-22 68KHDS16 2477-27 * 3840 Fujitsu M8L68809 1091-118 1,1olorola 1.l68KHDS16-1 * 1738 

1092-11 3454-5 1061-28 68KHDS32 
689 Motorola MC689 472-6 68A316EP91 Hilachl H068B09 *1345 !,'olorola tl68KHDS32-1 * 1738 
6890 I,'olorola 1,IC6890 *2758 Motorola MCM68A316EP91 

1091-121 68KHDS96 
2442-12 3485-23 

HD68B09E *1345 
I,'olorola 1,!68KHDS96-1 * 1738 

*2758 68A332 AMI S68A332 3485-96 68KORMS68 
1092-38 Fairchild F68A332 3485-100 Motorola MC68809 1091-124 1.I010roia 1,168KOR!.IS68K * 1936 

I.1C6890A *2758 1.1010rol3 UCr.168A332 * 3840 If 248-10 68KVMOI 
2441-38 3485-103 MC68809E 1091-97 rAolorola 1,16BKV1.l01A * 1937 

*2758 68A332P2 If 248-10 68KVM02 
1092-39 r.tolorola UClA68A332P2 * 3840 If 248-10 Molorola 1.16BKVF.l02 *1937 

68901 Mostek MK68901 1100-42 3485-104 68810 AMI S68810 3472-49 1767-33 
!,Iolorola !.lC68901 *1360 68A35 Motorola MC68A35 1092-32 3472-49 68KVM10 

68AOO AMI S68AOO 1091-134 68A364 AI.II S68A364 *3613 Fairchild F68810 3472-50 1,lolcrol3 1,16BKVI,I1 0 *1938 
Fairchild F68AOO 1091-137 3486-95 3472-50 68KVMll 
IIl1achl 1I06BAOO *1345 Motorola MCM68A364 3486-103 I,Iolorola li'CI,t68BI0 *3839 1.I010roia 1.168KVIll1 *1938 

1091-141 68A364P3 3472-51 68KVM20 
Motorola MC68AOO 1091-146 Motorola MCM68A364P3 3486-104 3472-51 I,tolorola 1,168KVUZO *1938 

If Indicates page number In Application Note Directory. 
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68KVM21 68MMOI 700 Signelics C700 *4524 7045 Intersil ICM7045 2899·74 
1,1010ro13 I.l68 KVI.12I *1938 1.I010roia /,1681,11.1010 *1939 SCC700 *4524 2899·90 

68KVM30 68MMSI 4141·115 ICM7045A 511·47 
/,lolorola /,168KVI,130 *1938 1,1010rola f,1681,1I,IS1·1 * 1940 ToledynaS TSC700A *2846 2951·17 

68KVM31 68MMSCI 2464·133 7047 Intersil ICM7047 2899·95 
Molorola 1,168KV/,I31 *1938 1,10lorola 1,16B/,mSCI * 1940 TI STL700 * 438 1049 Intersil ICM7049A 462·103 

68KVM40 68MPLR020 7000 Holt HI1000 2899·155 2898·145 
Molorola /,168KVI,140 *1938 r.1olorola I,:68!.IPLR0201,1 * 1736 Panasonic AN1000 2900·125 7050 IPI IPI7050 2964·14 

68KVM60 68POI Hitachi HD68POI 1065·8 Rockwell RC7000 1088·113 Intersil ICM7050 462·104 
Molorola I,168KVP.l60 *1938 68P01S0 Signetics SAA7000 2896·39 2898-146 

68KVM80 Hllachl H068POISO * 1345 TI TI.1S7000 *1556 lSIComp lS7050 * 696 1,1010rola 1,168KV1.180 * 1938 68POlV05 1093-2 510-49 
68L764 Motorola MCM68L764-35 llilachl H068P01V05 * 1345 

*1556 7051 Inter~iI ICM7051A 462·83 3466-105 68POlV07 
1075-19 2899-30 

68MMOI IIlIachl H068P01V07 * 1345 
70003 *4440 ICM7051B 462-105 1,1010rola 1,168/,11.101 *1939 68P05 Hitachi HD68P05 1065-9 1,llcroEng l,mOO03 

1759·17 68P05V05 4141-25 2899-31 

l,t68m101B *1939 Hitachi H068P05V05 * 1345 *4440 Nitron NC7051 3455·8 

I 
1761-5 68P05V07 464·9 Toshiba TA7051 2905·48 

1,1 68P,IIW1 0 *1939 IIlIachl :ID68P05V07 * 1345 7001 NEC-Micro uPD7001 2429·28 7052 Intersil ICM7052 462-106 

1759·19 68PP3 I,tolorola /,m8PP3 * 1737 1094·55 2899-32 

68MM01A2 68RADI 1102-14 7055 lSIComp lS7055/56 * 696 

I.1olorola 1,1681,1I,101A2 * 1939 1,lolorola 1,168RAOI *1941 70014 1,1IcroEng 1.1T70014 *4440 510-50 

1759-18 68RFDCl 4141-26 Nitron NC7055 3455-16 t, 68MM01Bl 1,1010rola 1,168RFOCI *1941 *4440 7060 lSIComp lS7060 * 696 

1,1010rola l.l68m,101BIA* 1939 68RIOI Molorola 1.168RIOI *1941 464-10 510-61 
('), 1761-6 68RMS68 7002 NEC·Micro uPD7002 2435-20 II 260-5 

r~'i 
68MM03 1,1010rola l,t68RI,1S68K * 1935 1094-56 7061 lSIComp lS7061 * 696 

1,lolorola 1,1681.11,t03 *1940 68RSC 1 I,lolorola 1.168RSCI *1938 1102-15 510-62 

68MM04 68RTFR02 7004 SMC CRT7004 3453-57 II 260·5 
'i~; I,lolorola 101681,11,104 *1940 I,lolorola I,168nTFR021,1 * 1736 7005 MasterLogic ML7005 4140·159 Toshiba TA7061A 2888-116 

i~='i~ M68f,1I,104·A * 1940 68RWINI 7010 MasterLogic ML7010 4140·160 7062 lSIComp lS7062 * 696 
\'1-' 68MM05 1.1010rola I,168nY/IIII·1 * 1941 Signetics SAA7010 2896-40 510·46 

;'~' I,Iolorola U681,",105A *1940 I,168RWIIII·2 * 1941 7011 Sanyo LA7011 2968·39 7063 Toshiba TA7063 2897-172 

""~ I,168m,105B *1940 68SA2 I,toiorola l,tEX68SA2 *1737- 7015 MasterLogic ML7015 4140-161 7064 IPI IPI7064 2964-15 I":; ,. 1,1681.H.l05C *1940 68SC02 Mitel MD68SC02 1091-87 70640 IMI G70640 4141-157 ,"'::: 702 NEC-Electron uPC702 2913-118 

l:':~' 68MM06 1067·5 2929-47 7069 Toshiba TA7069 2906-10 

,.""~.,, Uolorola 1,1681,11,106 *1940 68SC21 Mitel MD68SC21 1092-99 S,GS L702 2889·92 707 MicroTech MC707 4141-29 

Et 
68MM07 68SC40 Mitel MD68SC40 1092-150 TI TL702C 2913·119 7070 Panasonic AN7070 2896-69 

1.1010rola 1,1681,1/,107 *1940 68SC49 Mitel MD68SC49 1092·9 2933-50 Toshiba TA7070 2903-31 
68MM09 68SETDS351 TL702M 2913-120 7071 Panasonic AN7071 2896·62 

1,1010rola 101681,11,109 *1940 1,1010rola I,16BSETOS351 * 1735 2929-48 7072 Fujitsu U87072E *3681 
68MMll 68SP702Cl0 uA702M 2923-8 469-5 

Molorola mOl.tr,tll *1940 I,lolorola I,168SP702CIO * 1738 7020 Holt HI7020 2899-159 *3681 
68MM12 68SXD10155 MasterLogic ML7020 4140·162 3473-48 

"'olorola 1,1681,11,112 *1940 I.lolorola I,~6BSXOIOI55 * 1738 1,1870721' *3681 
1,168f.II,112·1 *1940 68UCANAI Signetics SAA7020 2896-41 

469-6 
1,1681.11,112A * 1940 1,1010rola !.l6DUCAIiAl * 1737 TI Tr.tS7020 *1556 

*3681 
68MM13 69 RClData CMC69/04 1761-31 1093·3 3473·52 

I.lolorola P.168mmA *1940 CMC69/04A 1763-2 *1556 Toshiba TA7072 2905-49 
1,1681,11.1138 *1940 CMC69/15 1761-30 1075·20 7073 Toshiba TA7073A 2905-50 
1.168/,lImC *1940 690 Motorola MC690 472-13 70200 IMI G70200 4141-155 7074 Toshiba TA7074 2906-11 
1.168UP.1130 *1940 691 Motorola MC691 473·37 7027 Intersil IM7027-1 3468·14 7075 Toshiba TA7075 2906-12 

68MM15 6910 OKI 1,1SI,16910 *3873 IM7027-3 3468-24 7076 Toshiba TA7076 2906-13 
I.lolorola 1.1681,n.115A *1940 6912 OKI r.lSI,16912 *3873 IM7027-4 3468-36 7080 LSILogic LSI-7080 4140-150 

1,168f.1P.115B * 1940 Panasonic AN6912 2895-23 703 "'olorola MPRIIIT703 *1738 7085 Toshiba TA7085A 2960-33 
I.168/,1P.115BEX * 1940 6917 OKI mr.16917 *3873 7030 lSIComp lS7030 * 696 7089 Toshiba TA7089 2959-57 
1.1 68 1.1f.115 CI * 1940 693 Motorola MC693 472-94 510-58 709 Fairchild uA709AM 2924-9 
l,t681,tr.115CV * 1940 2483-98 7031 lSIComp lS7031 * 696 uA709C 2932-9 

68MM15Al 696 Motorola MC696 473-29 510-55 uA709M 2929-4 
Molorola 1,1681,1I,115A 1 * 1940 697 Motorola MC697 472-14 7033 NCR NCR7033 3455-4 Motorola MHW709 2888-52 

68MM16 699 Motorola MC699 472·43 Nitron NC7033 3455-5 National LM709 2929-6 
Molorola 1.168P.1P.116·1 *1940 60V12 Lambda L60V12 2965-53 II 285·3 LM709A 2924-11 

r,168',1I.116·2 * 1940 60V15 Lambda L60V15 2965-54 II 243-9 LM709C 2932-10 
1.16Br,1I.116·3 * 1940 60V24 Lambda L60V24 2965-55 70360 IMI G70360 4141-156 Raytheon RC709 2932-11 

68MM17 60V28 Lambda L60V28 2965-56 7038 Intersil ICM7038A 462-85 RM709 2925-41 
Uolorola P,168f,tr.117 *1939 60V5 Lambda L60V5 2965-57 2898-143 RM709A 2921-19 

1761·21 60V6 Lambda L60V6 2965-58 . ICM7038B 462-86 TI uA709AM 2924-13 
68MM18 7 Crommco OT7A *1922 2898-144 uA709C 2932-5 

1,1010rola 1,168"".118 *1940 Oatel SIII,I·mC *2622 ICM7038C 462-87 uA709M 2929-38 
68MM19 2967-73 ICM7038D 462-88 7090 National DM7090 495-87 

Motorola M68MM19 1761·22 
Datel SHM-7MR 2967-74 ICM7038E 462-90 7091 National DM7091 491-90 

Molorola 1,168r.t1.119·1 * 1939 
Oalel SHm *2614 ICM7038F 462·91 7092 GI ACF7092C 2962-20 1,1681;11.n9A * 1939 
Supertex DC-7 464-67 ICM7038G 462-92 National DM7092 490-142 

1761-32 
TeledyneC CAG7 2418-34 7040 Fairchild FCM7040 2906-49 7093 National DM7093 476-134 

68MM21 
CAG7-10 2418-35 lSIComp lS7040 * 696 II 236-15 ',!olorola r,lB8r,Ir.121 *1940 

"'681,11,121-1 * 1940 70 Burr·Brown DAC70/CCD 2462-21 510-45 7094 National DM7094 476-109 

68MM22 DAC70/COB 2462-11 TI Tl.tS7040 *1556 7095 National' DM7095 159 

'.lolorola l,t68/.1I.122 *1940 DAC70/CSB 2462·9 1092-123 485-16 

68MMCC05 DAC70C/CCD 2462-22 1093-4 7096 National DM7096 107 

Motorola US8f.IF.1CCD5 * 1940 DAC70C/COB 2462-12 *1556 485-15 

68MMCC10 DAC70C/CSB 2462-10 1075-21 7097 National DM7097 160 
r.1olorola r.168 1.11,1 CC 1 0 * 1940 Inlsl 8PK70 *3808 7041 TI U1S7041 *1556 485-16 

68MMFLCI 3468-3 1093-6 7098 National DM7098 108 
Molorola 1.168P.lP;IFlCl * 1940 MicroEng MCE70 2934-22 *1556 485-15 

68MMLCI 700 AnalogSys MA700 2933-45 1075-22 7099 National DM7099 491-80 
Molorola ~168"'mC1 * 1940 ITT TCA700 2898-52 7045 Intersil ICM7045 511-49 70C20 TI TP.IS70C20 *1556 

Arranged alphanumerically from left to right. 
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70C95 National MM70C95 450-103 7106 Intersil ICL7106 11 276-15 7122 Fujitsu 1,107122E *3679 7138 Fujitsu MB7138E-W 497-78 
70C96 National MM70C96 450-171 11 277-5 3461-118 *3679 
70C97 National MM70C97 450-104 11 277-10 3461-118 3484-110 
70C98 National MM70C98 450-172 TeledyneS TSC7106 2438-13 1.\0712211 *3679 1,\0713811 *3679 
70E40 TI T!.lS70E40 *1556 7107 Intersil ICL7107 2438-2 3461-105 3464-62 

1093-1 11 256-20 3461-105 1,lIcroPwr 1,IP7138 * 401 
*'556 11 257-1 Toshiba TA7122A 2897-174 *2749 

1075-23 11 277-10 TA7122B 2897-175 2438-6 
70L22 TI TMS70L22 1093-5 Nitron NC7107 510-51 7123 Fujitsu 1,\07123E *3679 1.1P7138A * 401 

1075-24 TeledyneS TSC7107 2438-14 3461-5 *2749 
71 AD ADADC71J *3173 7109 Intersil ICL7109 2435-25 !.I0712311 *3679 2438-7 

2436-45 11 253-16 3460-117 7139 MicroPwr MP7139 2898-126 
ADADC71K *3173 11 257-1 National DM7123 499-66 714 Fairchild uA714 2911-56 

2436-39 Telodyne3 TSC7109C *2847 7124 Fujitsu 1.1B7124E *3679 2915-27 
ADDAC71-C08-1 * 3166 2435-26 3461-10 uA714C 2911-107 

2461-25 TSC71 091.1 *2847 1,18712411 *3679 2916-34 
ADDAC71-COB-V * 3166 2435-27 3460-120 uA714E 2915-33 

2461-37 711 Datel ST-711 *1933 Toshiba TA7124 2906-14 7140 LSILogic LSI-7140 4140-152 r--: 
ADDAC71-CS8-1 * 3166 Fairchild uA711C 2893-47 7125 Toshiba TA7125 2905-74 MicroNet MN7140 2963-26 

2461-26 uA711M 2893-28 7126 Intersil ICL7126 2438-5, MN7140H 2963-27 
ADDAC71-CSB-h 3166 !latlonal LIm 1 *3317 11 256-20 Toshiba TA7140 2896-137 

2461-38 2893-29 TeledyneS TSC7126 *2848 7141 Fujllsu 1.IB7141E *3679 
Burr-Brown ADC71J 2437-4 W711C *3317 2438-17 3466-21 

§ ADC71K 2436-47 2893-49 Toshiba TA7126 2904-133 1,18714111 *3679 
DAC71/CCD 2462-27 SiliconG SG711 2893-30 7127 Fujitsu 1.18712711 '*3679 3466-19 
DAC71/COB 2462-1 SG711C 2893-50 3463-105 Intersil IM7141 3482-98 e DAC71/CSB 2462-2 TI uA711C 2893-51 7128 Fujllsu 1,187128 *3679 IM7141-2 3482-25 

Datel DAC-71-CCD-1 2462-23 497-77 IM7141-2M 3482-26 

I 
7110 AD AD711DK *3166 

• c, 

DAC-71-CCD-V 2462-25 2896-27 1,187128E *3679 IM7141-3 3482-67 
DAC-71-C08-1 2461-20 Intel 7110 3468-2 3463-117 IM7141-3M 3482-68 

II 

DAC-71-C08-V 2461-33 LSIComp LS711D * 696 1,!07128E·\'1 * 3679 IM7141L 3482·99 
DAC-71·CS8-1 2461-21 511·95 3463·118 IM7141L·2 3482·27 (.'::111 

DAC-71-CS8-V 2461-34 * 696 1.10712811 *3679 IM7141L·3 3482·69 ~: 
NEC-Electron uPC71 2892·18 2424·96 3463·107 IM7141M 3482·100 ~ 710 Fairchild uA710C 2892-15 Panasonic AN7110 2896-99 IPI IPI7128 2964·17 Toshiba TA7141A 2904·22 ... ~ 

uA710M 2891·24 Synerlsk 7110 *4537 7129 Toshiba TA7129 2897·176 7142 Fujllsu 1.IB7142E *3679 ?1 
Motorola MHW710 2888·53 SY7110 *4537 TA7129A 2897·177 3466·22 ~, 
lIational I LImo *3317 4141·119 7130 Fujitsu MB7130E 3484·30 UB7142E·\y *3679 

2891·26 7111 AD AD7111K *3166 M87130H 3484-31 497-79 
LIm DC *3317 2896-21 MicroNet MN7130 2967·107 *3679 

2892-17 AD7111L *3166 11 253·7 3466·24 -SiliconG SG710 2891·27 2896·22 MN7130H 2967-108 3485·69 
SG710C 2892·19 AD711IT *3166 11 253-7 1,18714211 *3679 

TI TL710C 2892-34 2896-23 National DM7130 474·135 3466·20 
TL710M 2892-21 AD7111U *3166 Panasonic AN7130 2896·103 7143 Fujitsu 1,IB714311 *3678 
uA710M 2891-28 2896-24 Toshiba TA7130 2905·51 3466·77 

7100 IPI IPI7100 2964·16 Synarlek 7111 *4537 7131 Fujitsu 1.187131 *3679 7144 Fujllsu 1.1B714411 *3678 
LSIComp LS71DD * 696 SY7111 *4537 497·71 3466·78 

2464-46 4141-120 l.lB7131E *3679 71440 IMI G71440 4141·159 
MicroNet MN7100 2427-27 7114 Panasonic AN7114 2896·100 3462·87 7145 Panasonic AN7145H 2897·129 

2963·22 7115 AD AD7115K *3163 I.IB713111 *3679 AN7145L 2897·100 
MN7100H 2427·28 2896·20 3462·73 AN7145M 2897-113 

2963·23 PanJ~onic AN7115 2895·101 National DM7131 474·76 Toshiba TA7145 2906·15 
Synerlsk 7100 *4536 7116 Intersil ICL7116 2438·3 Sanyo LC7131 2898·132 7146 Panasonic AN7146H 2897-130 

SY71DO *4536 11 256-20 7132 Fujitsu I.IB7132 *3679 AN7146M 2897·101 
4141·118 TeledyneS TSC7116 2438·15 497·72 Tpshiba TA7146 2905·52 

71000 IMI G71000 4141·158 7117 Intersil ICL7117 2438·4 I.lB7132E *3679 7147 Toshiba TA7147 2906-16 
LSILogic LSI·71000 4140·151 11 256-20 3462-88 7148 Toshiba TA7148 2904·23 

71001 TI VM71001 2902·68 TeledyneS TSC7117 2438·16 I.IB713211 *3679 7149 MicroPwr MP7149 2898·127 
71002 TI VM71002 2902·69 7118 AD AD7118K *3166 3462·76 2945·141 
71003 TI VI.I71003 *1563 2896·28 UB7132Y *3679 Toshiba TA7149 2904·24 

2902·70 AD7118L *3166 3462-67 715 Fairchild uA715C 2913·144 
71004 TI V 1.171 004 *'563 2896-29 7133 Toshiba TA7133 2946·7 2932·4 
71005 TI VI.171005 *'563 A07118T *3166 7134 Fujitsu 1.1B7134E *3679 uA715M 2913·145 
7101 Intersil ICL7101 2438·23 2896·25 3485·67 2929·40 
7103 Intersil ICL7103 2438-24 AD7118U *3166 UB713411 *3679 7150 MicroPwr MP7150 2899·165 

ICL7103A 2438·42 2896·26 3485·66 Panasonic AN7150 2897·31 
11 253·16 711RLY16 Toshiba TA7134 2904·134 Toshiba TA7150 2904·25 
\I 276·11 Dalol ST·711RLYI6D * 1933 7135 Intersil ICL7135 2438·40 7151 Panasonic AN7151 2897·32 
11 277-1 711RLY8 Sanyo LC7135 2898·133 Toshiba TA7151 2904·118 

7104 Intersil ICL7104·12 2436-20 Dalel ST·711RLY8D * 1933 TslsdynaS TSC7135 *2850 7152 Panasonic AN7152 2897·33 
If 253-16 712 TI TL712 2965·154 2438·41 Toshiba TA7152 2905·119 
11 256·16 7120 MicroNet MN7120 2427·29 Toshiba TA7135 2904·135 7154 Panasonic AN7154 2897·34 
11 248·1 2963-24 7136 Fujitsu MB7136E 3484·109 7155 Panasonic AN7155 2897·35 

ICL7104·14 2436·28 MN7120H 2427·30 MB7136H 3484·108 7156 MicroPwr MP7156 2898·124 
11 253·16 2963·25 National DM7136 474·78 2945·84 
11 256·16 Panasonic AN7120 2896-102 Toshiba TA7136A 2897-178 Panasonic AN7156 2897·114 
11 248·1 Sanyo LC7120 2898·125 7137 Fujitsu I.1B713711 *3679 AN7156N 2897·131 

ICL7104-16 2437·5 Toshiba TA7120 2897·173 3464·59 7157 Toshiba TA7157A 2901·153 
11 253·16 7121 Fujitsu UB7121E *3679 Toshiba TA7137 2902·102 7158 Toshiba TA7158 2965·2 
11 256-16 3461·115 TA7137·ST 2902·103 716 Dalal ST·716 *1933 
11 248·1 3461·115 TDA7137 2896·18 7160 MicroPwr MP7160 2899·149 

MicroPwr MP7104A 511-43 1,IB712111 *3679 TDA7137·ST 2896·19 National DM7160 474·70 
7106 Intersil ICL7106 2438·1 3461·103 7138 Fujllsu I.lB7138E *3679 7161 Toshiba TA7161 2904·26 

11 256·20 3461·103 3464-90 7162 MicroPwr MP7162 2906·116 
11 257·1 National DM7121 500·1 I.lB7138E·\'1 * 3679 Toshiba TA7162 2906·17 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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7163 ITT ITT7163 2481-54 72 AD ' ADDAC72-COB-V * 3166 7212 Intersil ICM7212AM 455-39 7227 Intersil ICM7227C 453-70 
7164 ITT ITT7164 2481-55 2461-39 2464-116 2951-98 
7165 Toshiba TA7165 2907-9 ADDAC72-CSB-1 * 3166 ICM7212M 455-40 Toshiba TA7227 2897-128 
7167 Toshiba TA7167 2904-27 2461-28 2464-117 7229 LSIComp LS7229 * 696 
71671L70 AODAC72-CSB-V * 3166 TeledynaS TSC7212 *2852 Toshiba TA7229 2902-125 

IDT IDT11671L70 * 3805 2461-40 7213 Intersil ICM7213 462-82 723 Fairchild uA723C 2959-90 
7168 IDT IDT7168 *38D5 Burr-Brown ADC72 2436-48 Panasonic AN7213 2900-156 uA723M 2959-91 

Toshiba TA7168 2904-28 DAC72/COB 2462-3 7214 Intersil ICM7214 2899-178 Intersil uA723 2959-92 
71681L 100 DAC72/CSB 2462-4 ICM7214A 2899-179 Lambda LAS723 2959-119 

IDT IDT716811100'* 3805 Datel DAC-72C-CCD-1 National DM7214 497-137 LAS723B 2960-14 
3483-38 2462-24 ~ 236-15 National LM723 2959-95 
3483-39 DAC-72C-CCD-V Toshiba TA7214 2897-107 LM723C 2959-96 

71681L45 2462-26 7215 Intersil ICM7215 511-48 Raytheon RC723 2959-97 
IDT 1DT11681L45 * 3805 DAC-72C-COB-1 2899-93 RM723 2959-98 

3482-118 2461-22 Toshiba TA7215 2897-108 RCA CA723 2959-99 
3483-1 DAC-72C-COB-V 7216 Intersil ICM7216 453-108 CA723C 2959-100 

71681L55 2461-35 ICM7216A 510-40 Signetics uA723 2959-101 
IDT 1DT11681 L55 * 3805 DAC-72C-CSB-1 2461-23 ICM7216B 510-41 uA723C 2959-102 

3483-9 DAC-72C-CSB-V ICM7216C 510-56 SiliconG SG723 2959-103 
3483-10 2461-36 

ICM7216D 510-57 SG723C 2959-104 
71681L70 Dalal DAC72 *2615 

MicroPwr MP7216 2899-156 TI uA723C 2959-105 
lOT 1DT71681L70 3483-17 Inial BPK72 *3809 uA723M 2959-106 

3483-18 MicroEng MCE72 2940-25 7217 Intersil ICM7217 453-63 
7230 Intel 7230 2962-114 

71681L85 720 ITT TCA720 2907-13 ICM7217A 453-64 
National DM7230 482-91 

IDT 1DT11681 L85* 3805 Reticon R0720A 2963-150 ICM7217B 453-65 
~ 236-15 

3483-31 Universal HCM720 4141-126 2951-95 7231 Intersil ICM7231 2465-98 
3483-32 7200 LSILogic LSI-7200 4140-153 ICM7217C 453-66 LSIComp LS7231 2906-154 

71681S100 National DM7200 474-32 2951-96 7232 Intersil ICM7232 2465-133 
IDT 1DT71681S100 * 3805 Sanyo LC7200 2900-148 Toshiba TA7217A 2897-88 LSIComp LS7232 2906-155 

3483-40 
7201 Intersil ICM7201 2964-112 7218 Intersil ICM7218A 511-90 7233 Intersil ICM7233 2464-103 

3483-41 
NEC-Electron uPD7201 2486-97 2463-57 LSIComp LS7233 2906-156 

71681S45 
NEC-Micro uPD7201 1094-145 ICM7218B 511-91 7234 Intersil ICM7234 2465-8 

IDT 1DT11681 S45 * 3805 
1096-58 2463-58 LSIComp LS7234 2906-157 

3483-2 ICM7218C 511-92 7235 Intersil ICM7235 2464-104 1098-30 3483-3 2463-59 ICM7235A 2464-105 1101-61 71681S55 
Sanyo LC7201 ICM7218D 511-93 ICM7235AM 2464-106 IDT 1DT11681S55 * 3805 2900-149 

7203 Sanyo LC7203 2900-150 2463-60 ICM7235M 2464-107 
3483-11 ICM7218E 511-94 LSIComp LS7235 2906-158 
3483-12 Toshiba TA7203 2897-106 

7205 Intersil ICM7205 2899-92 2463-61 7236 Intersil ICM7236 453-57 
71681S70 Panasonic AN7218 2900-107 ICM?236A 453-51 IDT IDT11681S70 * 3805 Toshiba TA7205A 2897-87 

7219 National DM7219 500-89 LSIComp LS7236 2906-159 3483-19 7206 Intersil ICM7206A 2949-139 
3483-20 ICM7206B 2949-140 722 Burr-Brown 722 2960-85 7238 Toshiba TA7238 2897-90 

7220 Intel 7220 1100-64 724 Burr-Brown 724 2960-86 71681S85 ICM7206C 2949-141 
7220-1 2962-113 7240 Intersil ICM7240 2951-22 IDT 1DT11681 S85 * 3805 ICM7206D 2949-142 

Intersil ICM7220 2899-116 LSIComp LS7240 510-25 3483-33 7207 Intersil ICM7207 462-80 
3483-34 ICM7207A 462-81 ICM7220A 2899-160 7241 Motorola MC7241 495-12 

7169 Toshiba TA7169 2904-29 ~ 277-2 ~ 275-3 7242 Intel 7242 2485-47 

717 MicroTech MC717 4141-30 Sanyo LC7207 2900-151 ICM7220B 2899-117 2962-119 
ICM7220C 2899-148 2962-120 7171 Toshiba TA7171 2903-89 Toshiba TA7207 2896-138 
ICM7220FA 2899-161 Intersil ICM7242 2951-23 7172 Toshiba TA7172 2903-90 7208 Intersil ICM7208 452-100 

7173 Toshiba TA7173 2904-30 ~ 277-2 ICM7220M 2899-118 Motorola MC7242 495-64 

Toshiba TA7174 2904-31 Toshiba TA7208 2896-139 ICM7220MA 2899-119 Toshiba TA7242 2905-120 
7174 7243 Toshiba TA7243 2905-54 

2905-53 7209 Intersil ICM7209 462-77 ICM7220MC 2899-120 7176 Toshiba TA7176A 7245 Intersil ICM7245 2899-96 
2903-91 2480-7 ICM7220MFA 2899-162 7177 Toshiba TA7177 725 AMD SSS725A 2911-53 

TI LSICornp LS7220 * 696 7178 Toshiba TA7178 2903-92 721 TL721 2965-155 2915-54 
7179 Toshiba TA7179 2958-81 7210 Intersil ICM7210 2899-112 2906-50 

SSS725B 2920-7 
7180 Spraguo UOII-7180 *2843 ICM7210C 2899-113 ~ 231-10 

Fairchild uA725A 2911-77 
2465-115 ICM7210M 2899-114 National DM7220 509-26 

uA725AM 2919-41 
7181 Sanyo LC7181 2898-121 ICM7210MC 2899-115 Sanyo LC7220 2900-91 

uA725C 2924-27 
7183 Spragus UDII-7183 *2843 LSICornp LS7210 * 696 2945-131 

uA725E 2911-78 
2464-118 464-64 7221 Intersil ICM7221 2899-163 

.uA725M 2921-17 
7184 Sanyo LC7184 2898-122 * 696 7222 Intersil ICM7222 2899-164 

National LM725 2921-18 
Spraguo UDlI-7184 *2843 2951-26 Toshiba TA7222A 2897-89 

LM725A 2911-64 
.2464-119 National DM7210 500-6 7223 Intersil ICM7223 2899-2 

2921-34 
7186 Spragus UDN-7186 *2843 ~ 235-12 ICM7223A 2899~3 

LM725C 2924-28 
2464-120 NEC-Micro uPD7210 1102-46 ICM7223VF 2899-4 NEC-Electron uPC725 2924-29 

7189 MicroPwr MP7189 2898-128 Sanyo LC7210 2900-90 National DM7223 483-146 PMI PM725 2921-15 
7191 Sanyo LC7191 2898-123 2945-130 Toshiba TA7223 2902-98 

~ 271-2 
7192 Toshiba TA7192 2904-32 -Toshiba TA7210 2897-7 7224 Intersil ICM7224 453-52 PM725C 2924-30 
7193 Toshiba TA7193 2904-33 7211 Intersil ICM7211 455-26 ICM7224A 453-53 ~ 271-2 
71960 IMI G71960 4141-160 2464-122 Toshiba TA7224 2902-124 SSS725 2919-42 
71LS95 AMD DM71LS95 477-38 ICM7211A 455-27 7225 Intersil ICM7225 453-54 ~ 266-2 

National DM71LS95 477-42 2464-123 ICM7225A 453-55 S~S725A 2915-53 
71LS96 AMD DM71LS96 478-27 ICM7211AM 455-21 LSIComp LS7225 * 696 ~ 266-2 
71LS97 AMD DM71LS97 477-39 2464-111 2906-51 SSS725C 2911-106 

National DM71LS97 477-43 ICM7211M 455-22 Sanyo LC7225 2900-92 2921-29 
71LS98 AMD DM71LS98 478-28 2464-112 2945-132 ~ 266-2 
71S96 National DM71S96 478-31 National DM7211 500-7 Toshiba TA7225 2902-123 Raytheon RC725 2924-31 
71S98 National DM7,1S98 478-32 SSS SCL7211 2464-110 7226 Intersil' ICM7226 453-109 RM725 2921-16 
72 AD ADADC72J *3173 TolBdynaS TSC7211A *2852 ICM7226A 510-42 7250 Intersil ICM7250 2951-24 

2436-46 2464-132 ICM7226B 510-43 Motorola MC7250 482-112 
ADADC72K *3173 7212 Intersil ICM7212 455-37 7227 Intersil ICM7227 453-67 Sanyo LC7250 2900-152 

2436-40 2464-114 ICM7227A 453-68 Siliconix SI7250 *2830 
ADDAC72-C08-1 * 3166 ICM7212A 455-38 ICM7227B 453-69 2962-117 

2461-27 2464-115 2951-97 7253 Sanyo LC7253 2900-95 

Arranged alphanumerically from left to right. 
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PART NUMBER INL 

Basa nasa nasa BaSI 

Number Source Paas-Llne llur.1her Source Pa.s-Llna Nur.:bsr Sourca Devlca raga-line Number Source Davlel Pag. 
Davlea Dsvlcs 

7254 
7255 
7256 
7257 
7258 
726 

7260 

7261 
7262 
7263 
7266 

7267 
7269 
727 

7270 

Siliconix 
NEC-Micro 
IPI 
Sanyo 
Sanyo 
Fairchild 

Intersil 
Motorola 
Motorola 
lSICcr.tp 
lSIComp 
Motorola 
Panasonic 
Motorola 
Intersil 
Fairchild 

MicroTcch 
Intersil 
lSIComp 
Motorol3 

VQ7254 
uP07255 
IP17256 
LC7257 
lC7258 
uA726C 
uA726M 
ICM7260 
MC7260 
MC7261 
lS7262 
lS7263 
MC72GG 
AN72GG 
MC72G7 
ICM7269 
IIA727C 
lIA727M 
MC727 
ICM7270 
lS7270 
Me7270 

SGS TDA7270 

7271 Intersil ICM7271 

7272 
7273 
728 
7280 

Motorola MC7271 

Intersil 
Intersil 
Dalsl 
Motorola 
National 

7281 Motorola 

ICM7272 
ICM7273 
ST-728 
MC7280 
OM7280 
MC728 I 

National OMntll 
7288 National O~17:'!lB 
7290 National OMi;'~l() 

7291 National [)I.I/;'~ll 

72C19 National MM/2C19 
72HM185 

73 

730 

7301 
7302 

730-1 

7306 
7307 

7308 

731 

7310 
7311 

7312 
73128 
7314 
7315 
7316 
7317 

7318 
732 
7320 

7322 
7324 
7325 
7326 
7327 
733 

Intersil 12111.1 185C 
Burr-BIOII'll AOC73J 

AOC73K 
DAC73 
OAC73C 

Si(}lIdics TCA730A 
Unilloda PIC730 

GI 
Toshiba 
MID 

ACF7301C 
ACF7302C 
TA7302 
AM7303 

National DP7303 
Toshiba TA7303 
AMO AM7304B 
National DP7304 

DP73048 
Toshiba TA7306 
AMD AM7307 
National DP7307 
AMD AM7308 
National OP7301l 
Burr·Brown ADC731.J 

ADC7:lIK 
National DP73 10 
National DP7311 
Panasonic AN7:)11 
Toshiba 
NEC-EA 
Toshib;l 
Toshlb,l 
Toshl!!,l 
flallon~1 

Toshlll,l 
Toshib,l 

, Datel 
lSILogiG 
Toshib,l 
Toshib,l 
TOShiba 
Toshiba 
Toshiba 
Toshiba 
Fairchild 

TA7:lL' 
lIPDt:lt:'H 
T"lJ J.I 
TMJI~. 

1"1:11(; 
1.11.11317 
1A1:!1l 
IAl311l 
ST-7n 
I :;l-/J;'O 

I M;I:';' 
IA/:{;'-I 
IAn'!, 
I M,L'ti 
IAn;', 
uMJ:lC 

2483-75 
2466-13 
2964-18 
2900-96 
2900-97 
2968-9 
2968-10 
2951-25 
474·168 
474·137 

* 696 
* 696 

498-68 
2900-108 
499-62 

2899-121 
2888-30 
2888-31 
4141-31 
2899-122 
1102-70 
501-104 

3488-55 
2902-122 

~ 272-13 
2899-173 
501·W 

3488-~G 

2899-1:':1 
2899- 1].1 

'" 1933 
·I(IO-tl7 
·HlO-92 
478-49 
478·55 
482-24 
480-93 
478-56 
462-6 

3484-105 
2436·43 
2436-37 
2461-13 
2461-14 
2896·35 

*3446 
2961-9,1 
2962-;>1 
~'~}( i:) , :, ~ 1 

:'~ It) 1 ;' ,I 
;',1,'11 :'1 
;'·I/H35 
;'~1()1-25 

:',1 ltl· 13 
1004-82 
:',178-36 
;'900-76 
2478-28 
2478-37 
2478·29 
2478·38 
2436-42 
2436·36 
2483-159 
2483·160 
2897·19:, 
2898-16 
3487-41 
2905-55 
2905-78 
2952·5 

*3327 
2906-111 
2906- loa 

*1933 
4140-1S-\ 
2962-10a 
2897-17~1 

2896·44 
2898-17 
2951-55 
2951·56 
2888-71 
2888-72 
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733 

7330 
7331 
7332 

7335 
734 

7343 
736 
7364 
737 
738 
739 

7392 

Intersil uA733 
uA733C 

National lM733 
Signetics uA733 

SiliconG 

TI 

Toshiba 
TOShiba 
Fairchild 
Intersil 

uA733C 
SG733 
SG733C 
uA733C 
uA733M 
TA7330 
TA7331 
uA7332 
IM7332 
IM7332C 

Toshiba TA7332 
Toshiba TA7335 
FairChild uA734C 

uA734M 
Toshiba TA7343 
Burr-Brown DAC736 
Intersil IM73G4C 
MicroTcch MC737 
SGS M738 
FairChild UA739 

uA739 

Fairchild uA7392 

2888-73 
2888·74 
2888-82 
2888-104 
2888·105 
2888-110 
2888-111 
2888·114 
2888·115 
2902-131 
2902·126 
2896-140 
3485-86 
3485·6 
2906-109 
2901·2 
2892·22 
2891-37 
2901·157 
2461-11 
3486·100 
4141·32 
2900-15 
2897·183 
2897-184 
2940·8 
2906-Gg 
296·1-12~ 

11 Uti-tO 
73AlS519 

TI SN73ALS!.19 .\1.\-97 
73HC42 Fairchild 73HC·I: ·153·160 
73lS333 

74 

740 

i-WO 

7401 

TI FP7:11 :;:m 3457·90 
Burr-Brown 0,'(;/,1 2461·12 
MicroEng 1.~CIi-1 2943·6 
lIalional w,mllcxxx * 734 
8igntlics J.l1·TTl * 775 
SPI SI'74I1CXXX * 764 
TI StJ74-ALS569 479-90 
In1<1 :,11 uA740 2934-5G 

uA740C 2935-2(; 
M740 2900-1t; 

:;,unctics TCA740A 2SGli':ll; 
uA740C :'931 :,~, 

Unllroda _ PIC740 A :J.1-\1i 

Fairchild 
Ferranti 
Hitachi 
Motorola 
National 

Signetic" 
TI 

To~,illil,l 

r,lll( liilJ 
((,II,lllti 
1I11,tchi 
/.\otorola 
National 
TI 

7400 
ZN7·1011 
IID/,I011 
Me/·lOU 
tlI.\!·100 

1400 
S1l7400 

TC7400B 
7401 
ZN7401 
H07401 
MC7401 
OM7401 
SII7401 

TA740lA 
/,10:' 

:'%1-% 
·1!i1-195 
·I!}!-197 
·1~2-1 

492-3 
492-5 

11 259-4 
492-8 

* 833 
492-10 

11 261·5 
457-129 
491·121 
491-12:) 
491-1:->,' 
491-1:! I 
·191-1:\', 

~ IIJJ 
-I'll II.! 

~" I til I :,-\ 
-I:I\-e2 
494·85 

7404 

7405 

7406 

7407 

7408 

7-llU 

741 

Motorola 
National 
Signctics 
11 

Toshiba 
Fairchild 
Ferranti 
Hitachi 
Motorola 
National 
Signetics 
TI 

Fairchild 
Hitachi 
Motorola 
Naliol1:!1 
SigJlcllc$ 
TI 

Fairchild 
Hitachi 
Motorola 
National 
Signetics 
TI 

Fairchild 
Ferranti 
Hitachi 
1.10\0101.1 

/J,ltlllll,\I 

~:'\)lldics 
11 

Fairchild 
Ferranti 
Hitachi 
Motorola 
National 
TI 

AMO 

AD 

MC7404 
DM7404 
7404 
SII7404 

TC7404UB 
7405 
ZN7405 
H07405 
MC7405 
OM7405 
7405 
Sll7405 

7406 
H07·106 
MC7406 
01.17406 
7406 
5117406 

7407 
HD7407 
MC7407 
DM7407 
7407 
5117407 

7,101I 
LN7401l 
1107408 
MC7408 
OM7408 
7408 
5117408 

7409 
ZN7409 
HD7409 
MC7409 
OM7409 
51l740!l 

SS~)i-I I 
S:;:ii,I1C 
ADHI 

A0741C 

A0741J 

A0741K 

A0741l 

AD741S 

477-159 741 
477-161 
477·164 

* 834 
477·167 
451·17 
477-56 
477·58 
477·59 
477-61 
477-63 
477-64 

* 834 
·\77-67 
·1Il4·159 
484·160 
485·1 
485·3 
485·4 

* 835 
485-6 
484-135 
484·136 
484-13B 
484- Hll 
48,1-J.ll 

-I< 035 
.ltl4·143 
489-123 
489-125 
489-126 
489-128 
489·130 
489·132 

* 835 
489-1J.1 

7410 

74100 

74107 

7411 

Signetics 

SiliconG 

TI 

uA741 

uA741C 
SG741 

SG741C 
SG741S 
SG741SC 
uA741C 
uA741M 

Thomson·CSF SFC741C 
Fairchild 7410 
Ferranti ZN7410 
Hitachi HD7410 
Motorola MC7410 
National DM7410 
SiaJlctics 7410 
TI SII7410 

Toshiba 
Motorola 
TI 

Fairchild 
Ferranti 
HiLtchi 
I.\n\olol:l 
tJ.ltion,ll 
:;lgneUc:; 
TI 

National 
Signetics 
11 

Fairchi/,' 
Nation,1I 

TC7410B 
MC74100 
81174100 

74107 
ZN74107 
HD74107 
r.IC7,11U7 
0M74107 
14107 
81174107 

OM74109 
74109 
811741O~J 

S 117 ,11 !l9A 

489 Hi 
.1Ii!1 II!I 
,1::'1 !IO 
,1iI:192 
,109-94 

Si!1I1I'1IC ~, 
74110 n 

/.!ll 
OM7411 
7411 
8;mtlO 

* 835 
489-96 

2923-19 
2928-20 

*3153 

74111 

7·1110 

TI 

Signetif '; 
TI 

SIll-II II 

,..1116 
:>1174116 

290~-27 
2!1:'9-8 :-1118 F,II_lllli 

*3153 1-1119 ("I.IIIU 

ZN:4118 
ZII74119 
;':12 ;'!)30.43 /412 I,IU,I,jJd 

.3153 fell":ti 
£1925-38 Ill' 

.... 3153 Jtorcil 
2924-8 i,1 I~>rn 

*31l'S 
t919-39 .'::1 

292:'l 

7M7.1? 

HOi-II,' 
SN74 12 
MC-74120 
SN74120 

'" 3153, 

Fairchild 11M-II }~5 f 
11,\/-\1,\'-1 ,Jl1-'1c 
(I/\l-\ Ie 2\1;>0-' 

Fairchild 
Ferranti 
ilitachi 
Motorola 
National 
Sigoetics 
T/ 

11,\/·1 IF 29t- g 
111\/-' 2fl ;'9 7.1122 
11' '.':110 

Intersil ."I,II'i 
,~L741CH; ;':1.1, U 
ICL741Cl :':1.':1_ fIJ 
ICL74 f:; 2929·2 701 123 
\1" 2909-32 

.. 
'. 

F" ~ :,,~1 

Fairchild 
Ferranti 
Motorola 
TI Toshiba 

FairChild 
Ferranti 
Hitachi 
Motorol.l 
Nation,11 
Signclk" 
TI 

!tI i-1tl:' 
liD l-1O;~ 
MC/·102 
OM7402 
7402 
SII7402 

494·87 
494-{1') 
4"1 !II 

-U4-U-1 

National, ,'" ',i 2929·12 
-Iv! /,1 II: 2925-34 

.,!, " 
1'1 "\1 

-II,,': 

1·103 

i'Ill-1 

ToSliill.l 
Faircllli,1 
Ferrdlill 

Hitaclil 
MotOI(ll.t 
Nation,1I 
Signclic:; 
TI 

Fairchild 
Ferranti 
Hitachi 

TA74IJ2 
7403 
ZN7403 
1107403 
MC7403 
llM740:l 

,,833 I 
494-~H\ 

2900-\,', 
491- \:':' 
491-1','t' \ 
491- 12f' 11,1\ 1I11'on 

491-

1403 
!ill740J .:.l ::(;~; 

4 :1(,liIl /i""/- -740. ,II :'11 /." Ii ,illilll Notl 
Z~I' ,-.r "'/IIoIII!r!/onthl 

LA"'., , I 2930-48 / .... ,. 
,00 UPC7.11 2925-;:lr 

:'90" 

PM74 I 

290 
292S 
2930 
2909-
2929-
2930-: 
2929·:' 
2931-9 
2930-51 
2929-17 
2930-57 

490-16-_ 
490-169 
490-170 
490-173 
490·175 
490·178 ! 

* 836 
490·181 
457-81 
495-108 

* 867 
495·110 
487·164 
487·168 
,1U7-liO 
487·17·1 
487·178 
487·182 

* 869 
488·1 
,187·116 
487-118 

:/( 870 
487·120 

* 870 
247.~-1!, 

·I;i'l ;Ii 
,lU'l-·HJ 
·W~H 

4 BlO 
4137-7 

* 87J 
488-35 
495-102 

* 87Z 
,In:,- 101 

L 



JiASTER 
Base B3$e Base Source Devlca Pige-line Number Source Devlca Page-LIne Number Source Device Paga-line lI~mber Source Device Plge-lina 

TI 8N74126 "* 875 74153 TI 81174153 * 884 74164 TI SN74164 502-25 74177 TI 8f174177 * 896 

13 

476·115 498-26 "* 891 478·69 
Signetics 74128 484·112 74154 Ferranti ZN74154 484-24 3490·124 J4178 Fairchild 74178 3488·68 

2472-30 Hitachi H074154 484-25 74165 Fairchild 74165 502-66 TI 81174178 * 896 11 8H74128 * 876 Motorola MC74154 484-27 3490-47 501·109 
484-114 National OM74154 484·31 Ferranti ZN74165 502·68 * 896 * 876 Signetics 74154 484·35 Motorola MC74165 502-70 3488-95 

2472-31 TI 8N74154 * 885 3490·49 74179 Fairchild 74179 501·111 
Fairchild 7413 507-69 484·39 National OM74165 502-72 3488·69 
'Ferranti ZN7413 507·71 74155 Fairchild 74155 483·121 3490-51 TI S1I74179 * 897 Hitachi H07413 507·72 Ferranti ZN74155 483·123 Signetics 74165 502·74 501·119 
Motorola MC7413 507·74 Hitachi H074155 483·124 3490·53 * 897 National OM7413 507·76 Motorola MC74155 483·126 11 81174165 * 891 3488·96 
Signetics 7413 507·78 National DM74155 483·128 502-76 74180 Fairchild 74180 508-154 
TI 8H7413 * 837 Signetics 74155 483·130 * 891 Ferranti ZN74180 508·156 

507-80 TI 81174155 ' * 886 3490-55 Hitachi H074180 508·157 
Fairchild 74132 507-119 483·132 74166 Fairchild 74166 502·87 Motorola MC74180 508·159 
Hitachi tID74132 507·120 74156 Fairchild 74156 483·91 3490-58 National OM74180 508·161 
Motorola MC74132 507·122 Hitachi HD74156 483·92 Ferranti ZN74166 502·a9 Signetics 74180 508·165 
National DM74132 507·124 Motorola MC74156 483·94 Hitachi H074166 502·90 Tt SI174180 * 897 Signetics 74132 507·126 National DM74156 483·96 3490-60 509·3 TI 81174132 "* 877 Signctics 74156 483·98 National OM74166 502-92 74181 Motorola MC74181 475·6 

507·128 TI 81174156 -I< 886 3490-64 Signetics 74181 475·9 
Hitachi H074136 494-166 483·100 Signetics 74166 502-94 TI SII74181 * 897 Motorola MC74136 494·168 74157 rairchild 74157 499-2 3490-66 475·11 
11 SII74136 "* B78 lIit~chi H074157 499·6 TI SII74166 * 891 74182 Hitachi HD74182 475·70 

494·171 Motorol;) MC74157 499·8 502·96 Motorola MC74182 475·72 Fairchild 7414 507·149 National DM74157 499·12 * 891 National OM74182 475·74 Hitachi IID7414 507·150 Signetics 74157 499·18 3490·70 TI 8t174182 ,* 898 Motorola MC7414 507·152 TI SII14157 * 887 74167 Motorola MC74167 507·21 475·76 National OM7414 507 -154 499·23 TI 8'174167 * 892 If 288·12 Si(jnntics 7414 507-156 74158 Signetlcs 74158 498·117 507·23 74184 Ferranti ZN74184 507·40 TI SII7414 * 837 74159 Hitachi H074159 484-46 7417 Fairchild 7417 484·124 rJational OM74184 507·42 507·158 TI 81174159 ~ 088 Hitachi H07417 484·125 TI SII74184 * 899 1 Fairchihl 74141 2464·71 48·1-45 Motorola MC7417 484·127 507·44 Hitachi H074141 2464·72 741G Fairchild 7416 4fl'\-14G National OM7417 484·129 * 899 Motorola r.IC74141 7464·74 Hitachi H07416 41H-147 Signetics 7417 484·131 3454·7 liational 01.114141 24G4-76 Motorola MC7416 484-Wl TI 8U1417 * 838 74185 National OM74185A 507·34 TI 111174141 * 881 rJational DM7416 484-151 484·133 TI 81114185A * 900 2464·77 Sionctics 7416 484·155 74170 Fairchild 74170 496·168 507·37 142 TI 81174'42 * BBI TI SII7416 * 83B 3470-46 * 900 482·66 484-157 Ferranti ZN74170 4%-170 3454-2 143 TI $\\1"43 .. 882 74160 FairChild 74160 480-126 3470·49 74186 TI SN74186 3459·57 487-68 Hitachi H0741GO 480·129 tlational OM74170 496·171 74187 11 Sfl74187 * 900 4144 TI 81174144 * 882 Motorola MC741GO 480·131 3470-54 3484·4 482-70 National OM74160A 480·135 Siijnctics 74170 496-173 74188 II SN74188A 3459·45 4145 Fairchild 74145 482- ).10 Signetics 74160 480·139 11 81174170 * 893 74190 FairChild 74190 481·164 lIitachi \\074145 482-1,11 11 81174160 * 889 497·2 Hitachi HD74190 481·165 Motorola I.'C74145 482·143 480-144 '* 893 Motorola MC74190 481·167 National OtnI\14.f, 
"A14~ 

4a2·14~ 
" 232-0 3470-60 National DM74190 481-169 Signetic" 

5111-, .. - 482·147 74161 rairchild 74161 478·100 74172 11 SII74172 * 894 Signetics 74190 481·171 11 e82 rerranti ZN74161 478-104 497·27 TI SII74190 * 901 
Hitachi HD7"141 't'14') IIltachi H074161 478·105 * 894 481·173 74147 DM74 H7 50s 

Motorola MC74161 National 509·~ 478-10fl 3470·79 74191 Fairchild 74191 479-123 
Signetic'} 74Hl NatiOnal DM74161A 478-112 74173 Fairchild 74173 486·18 Ferranti ZN74191 479-125 SIIH141 * '" \ o· I 74161 478-11(; Ili!:tchi H074173 11 509.34 j;qnc ICS 486-19 Hitachi H074191 479-126 

11174148 508·128 S"74161 * 889 IJ;)tional DM74173 486·21 Motorol;) MC74191 479·128 
'I'\itachi 50b 132 74162 478-121 Signctics 74173 486·27 National OM74191 479·130 "ltional OM74148 

508·1~t. '1 ~ 232·0 TI 81174173 I. 894 Signetics 74191 479·132 

'~"tI" 
'74148 "II,! 7416? 480·179 4EG-31 TI SII74191 * 901 Sl114148 * 8B3 Mo, 

508·140 Natior" H0741G2 480·180 /·11/4 Fairchild 74174 4[;1;·43 479·134 
500·75 T/ MC741fi2 480·182 Ferranti ZlJ74174 4!IG-4G 74192 Fairchild 74192 481·125 -., 74150 
500-77 '~741G2A 480·184 Hitachi 11074174 4eG-·ll Ferranti ZtJ74192 481·127 <>.. 21'174150 

-V '~074 150 500·78 '\G2 * 890 Motorola IIIC74174 48G··1'1 Hitachi 11074192 481·128 
<:\. 

'74150 500-80 74\(;:\ 
irchitd 7416::. 

480·186 National 01.1/4174 48G·:,1 Motorola MC74192 481·130 
500-82 ',l!lti ~ 232·0 Signetics 74174 486-S:.! National OM74192 481-132 1150 ZN7416J 478·157 11 81174174 * 895 Signetics 74192 481·135 

\ i~~.B< Mo\, ' HD74163 478·159 486-5S TI SII74192 * 902 
500·1)6 

NatiQ\ MC74163A '/B-IGO 74175 Fairchild 74175 485·112 481·137 
" 499·143 

Signc\\'fJM74163 
47~62 Ferranti ZN74175 485·114 /1\1'1:1 Fairchild 74193 479·171 

, 499·145 
11 '163 

478."\ 4 Hitachi H074175 485,115 Ferranti ZN74193 479·173 
499-146 '163 * 890 ' 

I.:.~ 
l~(\torola MC74175 485·117 Hitachi H074193 479·194 

~9-148 Failc.hl\i\ I 478'16 
) Nah\oal DM74175 485,119 Motorola MC74193 479·176 8 1b,\S"'-150 74'\64 ~ 232-0 SigncntS 74175 485·121 National DM74193 479.178 1A.\~~ '52 

Ferranti Zm 502.14 11 81174175 * 895 Signetics 74193 479-182 
<490'104 74176 485·123 TI 81174193 * 902 

Hitachi HD741"'2.16 FairclJlid 74176 480·81 480·2 "-
DM74164

107
, 

Hitacl/i HD74171i 480·83 7·11').1 Fairchild 74194 501·140 '0\, 
National 

MotorolJ MC74171J 480·88 3488·70 .."... Naliol/:l/ OM741/1i 480-94 Ferranti ZN74194 501·142 
Slgnetics 74164 TI SII74t7G * 896 Hitachi HD74194 501·143 ~ 

74132 

480·10G 3488·74 * 177 SK14lM - Fairchild 74177 478-43 Motorola MC74194 501·145 - p.rranged alphaf\ ~itachi H074177 478·45 3488·77 . lotorola MC74177 478·:;0 National DM74194 501·147 ''lnal DM74177 478-57 3488·80 
'qht. 
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0138 
Numbar SourCB 

74194 Signetics 

TI 

74195 Fairchild 

Hitachi 

Motorola 

National 

Signetics 

TI 

74196 Fairchild 
Hitachi 
MotoroiJ 
Ihtion:lI 
11 

74197 Fairchild 
Hitachi 
Motorola 
National 
TI 

74198 Fairchild 

Hitachi 

National 

TI 

74199 Fairchild 

Hitachi 

National 

Signetics 

TI 

7420 Fairchild 
Ferranti 
Hitachi 
LSILogic 
Motorola 
Nation:!I 
Signetlco; 
TI 

To',llltl.l 
74201 11 
7421 r,IIIc1I1I11 

~;I("letics 
7422 F;III child 

Hll:lchi 
TI 

74221 Hitachi 
Signctics 
TI 

7423 Fairchild 
Hitachi 
Motorola 
National 
TI 

74246 TI 

74247 TI 

Base 
Davlca Paga-L1ne Number Source 

74194 

SII74194 

74195 

H074195 

MC74195 

OM74195 

74195 

81174195 

741aG 
H0741% 
MC741% 
[H.';·II% 
SII741% 

/·11~11 

IID7·lla7 
MCl·! la7 
OM74197 
Sll74197 

74198 

HD74198 

DM74198 

SII74198 

74199 

HD74199 

OM741an 

74199 

811741!19 

7·1:'tl 
zrU,I:'O 
I III i·I;'O 
1::1·/420 
W:I·120 
IH,I7420 
l·t20 
Sll7420 

TC7420B 
SII74201 
7421 
7421 
7422 
HD7422 
8117422 

HD74221 
74221 
81174221 

7423 
HD7423 
MC7423 
DM7423 
8117423 

SII7424G 

501-149 
3488-84 

* 902 
501-151 

* 902 
3488-97 

501-35 
3488-108 
501-38 

3488-126 
501-40 

3488-129 
501-44 

3489-11 
501-48 

3489-17 

* 903 
501-51 

* 903 
3489-23 
480·8? 
4BO·g·\ 
4U()·U~J 

4HO-!)~ 

'" !lOJ 
·IUO·101 
47B-·j.\ 
·\78-·16 
·178-51 
478-58 

* 904 
478-70 
502-48 

3490-4 
502-49 

3490-6 
502-51 

3490-10 

* 904 
502-53 

* 904 
3490-15 

502-55 
3490-5 

502-56 
3490-7 
502-58 

3490-11 
502-60 

3490-12 

* 905 
502-62 

* 905 
3490-16 
490-83 -
490-85 
490-86 

4140-155 
490-88 
490-90 
490-93 

* 839 
490-96 
457-44 

* 440 
488-16G 
488-16B 
·t90-47 
·190-·18 

'" 0,10 
·1~IO- !,() 
!,I)O,1:I! 
!,IIO-U'J 

A !IOG 
~I {ill 1·11 
·I'II!, 
,I~I,H 

,I ~1.J.8 
·1~)·I-l0 

A 6,10 
·1~4-12 

'" !l13 
;'1G4·16 

SII7-I2H '" !l13 
:',163-176 

74248 TI 

74249 TI 

7425 Fairchild 
Ferranti 
Hitachi 
Motorola 
National 
Signetics 
TI 

74251 Hitachi 
National 
TI 

74259 National 
TI 

7426 Fairchild 
Hitachi 
Motorola 
National 
Signetics 
TI 

74265 TI 

7427 Fairchild 
Ferranti 
Hitachi 
Motorola 
National 
Signetics 
TI 

74273 TI 

74276 TI 

74278 TI 

74279 r,lll,llIld 
1i1\.1(11i 
:;Ii)llt:lics 
1I 

7428 11'11 ,Inti 
:;"illctics 
1I 

7428] 

74:'111 

/·1293 

74298 

I,lirchild 
r~lranti 

llitachi 
1I 

TI 

Fairchild 
Hitachi 
Motorola 
TI 

Fairchild 
Hitachi 
Motorola 
TI 

Fairchild 
Motorol:\ 
Signctic5 
TI 
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DBvlca 

81174248 

81174249 

7425 
ZN7425 
HD7425 
MC7425 
OM7425 
7425 
8117425 

HD74251 
DM74251 
8/174251 

010174259 
81174259 

742G 
HD7426 
MC7426 
DM7426 
7426 
8117426 

81174265 

7427 
Zlm?? 
I IDJ.l:' 7 
MC7427 
IlM7427 
7427 
SII7427 

81174273 

81174276 

81174278 

74279 
H074279 
74279 
81174279 

ZN7428 
7428 
8117428 

74283 
ZN74283,\ 
HD7428:1 
81174283 

8117-120\ 

SII7-1ZlJ:i 

i·I:'~)O 

110/·1290 
1.1(;/4290 
SI114290 

14293 
IlO74293 
MC74293 
81174293 

Ban 
Paga-lina !lumbar Source Davlee 

* 914 7430 
2463-134 

* 914 7432 
2463-100 
493-173 
493·175 
493-176 
493-178 
493-180 
494-1 7433 

* 841 
494-3 
500-30 74351 
500-32 

* 915 74365 
500-34 
496-26 

* 917 
49G-32 
484-79 
484-80 
484-82 74366 
484-84 
484-90 

* 841 
484-92 

* 918 
507-115 
49·\·31 7·13Gi' 
49·1·33 
·19,1-3·1 
494-36 
494-38 
494-40 

* 842 
494-42 74368 

* 919 
486-145 

* 920 
488-162 

* 921 
508-57 
495-162 7437 
495-163 
495-165 

* 921 
4a5-Hi/ 
·E),llili 
·1 !I I 'I ~ , 

~ 0,12 

TI 

Fairchild 
Ferranti 
Hitachi 
National 
Signetics 
TI 

Signetics 
TI 

TI 

National 

Signetics 

TI 

National 

Signetics 

TI 

Signclics 

TI 

National 

Signetics 

TI 

Fairchild 
Ferranti 
Hitachi 
Motorola 
National 
Signetics 
TI 

8117430 

7432 
ZN7432 
HD7432 
DM7432 
7432 
8117432 

7433 
8117433 

81114351 

DM74365 

74365A 

SII74365A 

DM74366 

743GGA 

SII7436GA 

OM74367 

74367A 

SI174367A 

DM74368 

74368A 

811743GOA 

7437 
Z/J/,UI 
1I1l/,m 
/.H:!.1J7 
IH.l/·137 
1,W 
S1I7437 

,I~)I :1'.1 /·1376 TI SII74376 
·Illi ·lli 
476·!JO 
476-52 

* 922 
476-62 

Ii 288-12 
* 923 

475-113 
11 288-12 
* 923 

475-110 
288-12 
480-38 
480-42 
480-46 

* 924 
480-54 
479-25 
479-31 

7438 

7439 

Fairchihl 
Ferranti 
Hitachi 
Motoro!.1 
Nation:1I 
Signctic5 
TI 

Faircliild 
Signctics 
TI 

7438 
ZN7438 
HD7438 
MC7438 
DM7438 
7438 
8117438 

7439 
7439 
811743~J 

./ i' ~ I-!.I 
74390 TI ~ •. 1:::1-187 

.1;;9-189 
.1:;:;-190 

,1:10·1 
·190-3 

·1[10-6 

74393 TI ,} 

IIV 
7440 .10 

Slil-f,1O 
.. .715 

·190-8 
:'08-102 

:',164-65 
;":6-1-67 
:"/56-29 
,182-154 

.183-4 
,1:13-5 
/,:,3-7 

·,,'.1-11 
':":,1'19 

Ban 
Paga-L1n. /lumbar Sourci 

7442 TI * 842 
492-73 
493·121 
493-123 
493·124 
493-126 
493-128 

74425 TI 

74426 TI 

* 843 
493-130 
494-64 

* 843 
404-66 

* 932 
498-66 
109 
485-15 
166 
485-20 

* 935 
171 
485-24 
161 
485-17 
115 
485-21 

* 935 
119 
485-23 
162 
485-18 
168 
485-22 

* 936 
17? 
·1Il!, :'!, 
11() 
·\:I!J-15 
117 
·185-21 

A 936 
120 
485-23 
491-83 
491-85 
491-86 
4:11·Dll 
·1:11·01 
·Pll·~l1 

* !JI-I 
·1'11-011 

7443 

7444 

7445 

74452 
74453 
74454 
74455 
74456 
7446 

74460 
74468 

7447 

7448 

7440 

Fairchild 
Hitachi 
Motorola 
TI 

Hitachi 
Motorola 
TI 

Fairchild 
Hitachi 
Motorola 
National 
SiUllctics 
TI 

Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Fairchild 
Hitachi 
Motorola 
tlalional 

11 

Matorol.l 
Matolo!.1 

F.lllcliild 
llitachi 
Motorola 
National 

TI 

F,111r11tLi 
1.111111101.1 
1I.IIIol\,t1 
TI 

Motorola 
11 lit !lJ:1 

,I:',I-IGO 
·1'11·33 
,1'11·36 
·PII-37 
·1~11-39 

·1~11 .\1 
.\g1-\J 

74,1(11) TI 

\,lirchild 
Ilranti 
\'L,lll; 

* 844 
49'~/51 

:1;'- '1,/ ,,0 
'-"'Ii,11 J 

i?'ilCfi(·,t7450 

1. 11 , 

/".' 
I ,II 

Jlorrl,/ 
~atic:J.11 

Nitr:/ 
SG.' 
SjIr'(W'; 

r 

7451 
ZN7451 
HD7451 
MC7451 
DM7451 

Dlvlce 

8117442A 

81174425 

SII74426 

7443 
HD7443A 
MC7443 
SI17443A 

HD7444A 
MC7444 
8!17444A 

7445 
HD7445 
MC7445 
DM7445 
74·15 
8117445 

MC74452 
MC74453 
MC74454 
MC74455 
MC74456 
7446 
HD7446A 
MC74,H; 
DMl·l-It;A 

srl1446A 

MC74460 
MC74468 

7447 
HD7447,\ 
MC?·111 

* 845 
483· 

* 946 
476-' 

* 946 
476·1 
482-1( 
482-10 
482-10 

* 846 
482·10~ 
482-94 
482-96 

* 846 
482-99 
482-130 
482-131 
482-133 
482·135 
482·136 

* 846 
482-138 
481-67 
479-7 
482-21 
480-36 
·174·r, 

:;·IGHi 
2464-9 
2464-11 
2464-13 

11 259-15 

* 847 
246·\·11 I ~ 

:,O[)-·\ f.; 
!J05-n 1 l-i 

;'485-5 I (,1: 
2463-1-1'1 

2463-1:
1·'L 2463-1:,' 

2463· )J 

~ 25')) 

:;",WA * 81' 
~I' 1 
',.'-106 
'J-114 
3-124 

1448 
MC7448 
DM7448 
81174-18 l7 

03-135 
163-86 

MC].!.I') 847 
SII74 1'1 ;>.163-101 

• !):;5 
SII7·\·f· 

* 
./'(l,'·I:){J 

.IY.!-I(io 
·192-168 

·192-169 
492-1/1 
492-173 

i.l55-37 ( 
,1 ~l.l -ti 
·;q.)·I/ 

NC7451 
LS7451 
7451 

8117451 
'" UIIJ 

,ll/(II'/,1 
,'-CII.IIIII 

/1,/,1,'/11 

Ar"!"I".1 
N.I(I"I.II 

T/ 

7453 
ZN7453 
HD7453 
MC7453 
DM7453 
8117453 

* Fair,l,,!,/ 
Ferrall II 
Hi/aclli 
MotOHI!.1 
Nationll 
TI 

7454 / /N745.j 
IID7-15_1 
!.!C7.1~;,' ' 
P.',f(·I:,_1 
SII/-t:ii!.. 

·1 ~I.' 
-1~,U 

-19 
4r 



MASTER 
Bue Base Bue 

If Source Device Page·lIna Humber Source Device Page·L1ne Humber Source Device Page· line Humber Source Davlee Page·llne 

'40 TI SN745740 503·109 746 Signetics uA746 2929-30 7491 TI SN7491A 502·133 74ALS02 
) Fairchild 7460 493·20 uA746C 2931·2 * 864 TI SPl74ALS02 * 833 

Hitachi HD7460 493·21 SiliconG . SG746 2929·31 3491·15 494-109 
Motorola MC7460 493-23 SG746C 2931-3 7492 Fairchild 7492 462-27 74ALS03 
National DM7460 493-25 TI uA746C 2931·4 Ferranti ZN7492A 482-29 Motorola SN74ALS03 * 732 
TI SII7460 * 852 uA746M 2929·32 Hitachi HD7492A 462~30 491·148 

493-28 Thomson·CSF SFC748C 2931·5 Motorola MC7492 482·32 TI SII74ALSOJ * 834 
17 AMD SSS747C 2938·18 7480 MotoroiJ MC7480 474·143 National DM7492A 482·34 491·153 

Fairchild uA747AM 2937·32 11 SII7480 * 860 Signctics 7492 482·37 74ALS04 
uA747C 2939·41 474-145 11 SN749ZA * 864 Uotorola SN74ALS04 * 732 
uA747EC 2937·33 7481 TI SII7481A * 860 482-39 477·169 
uA747M 2938-49 496·165 74920 National MM74920·3 3474·52 National DM74ALS04 477-171 

National LM747 2936-53 * 860 74921 National MM74921·3 3474·51 TI SII74AlS04 * 834 
LM747A 2937·34 3470-80 7493 Fairchild 7493 479·26 477·174 
LM747C 2939·45 7482 Fairchild 7482 474·158 Ferranti ZN7493A 479·30 74ALS05 
LM747E 2937-35 Ferranti ZN7482 474·160 Hitachi HD7493A 479·32 '.lotorola SII74ALS05 * 732 

PMI PM747 2938-55 Motorola MC7482 474-161 Motorola MC7493 479·36 477-69 
PM747C 2939-51 TI SII7482 * 860 National DM7493A 479·38 11 SII74AlS05 * 834 

Raytheon RC747 2939·52 474·163 Signetics 7493 479-40 477-72 
RM747 2938·57 7483 Fairchild 7483 476·47 TI SN7493A * 865 

74ALS08 
RCA CA747 2938·59 Ferranti ZN7483A 476·51 

479·44 
Motorola SII74AlS08 * 732 

CA747C 2939·53 Hitachi HD7483A 476·53 7494 Fairchild 7494 501·132 
489·137 

SGS M747 2900-18 Motorola MC7483 476-55 National DM74ALS06 469·141 
Signetics uA747 2936·61 National DM7483 476-57 3469·78 

11 SII74AlS08 * 835 
uA747C 2939-54 228·7 Ferranti ZN7494 3489·80 

ZN7494A 501·133 469·145 
SiliconG SG747 2939-2 Signetics 7483 476·59 74ALS09 

SG747C 2939·55 11 Stl7483A * 861 
Motorola MC7494 501·135 !.tolorola SII74ALS09 * 732 

TI uA747C 2939·56 476·63 3489·82 489·98 
uA747M 2939·4 7484 11 SPl7484A * 861 

Signetics 7494 501·136 TI SII74AlS09 * 836 
Fairchild 7470 487·GO 496·166 3489·84 489·100 
Ferranti ZN7470 487·G2 * 861 TI SII7494 * 865 74ALS10 

Motorola MC7470 487·64 3470·81 501·138 Uolorola SI174ALS10 * 732 
National DM7470 487-66 748481 TI 511748481 * 953 * 865 490·183 

TI SII7470 * 855 7485 FairChild 7485 474·37 3489·86 11 SI174ALS10 * 836 
487·69 Ferranti ZN7485 474·42 7495 Fairchild 7495 501-78 490·186 

Fairchild 7472 487·73 Hitachi HD7485 474-43 3486·71 74ALS1000 
Ferranti ZN7472 487·75 r~otorola MC7485 474·46 Ferranti Ztl7495A 3488·73 TI Stl74AlSl000 * 1013 
Hitnhi HD7472 487·76 rJational DM7485 474-53 Motorola MC7495A 501·84 492·18 
Motorol:-t MC7472 487·78 Sianctics 7485 474·59 3489·28 74AlS1002 
National DM7472 487 ·80 11 SI17485 * !l62 National DM7495 501-86 11 SH74ALS1002* 1013 
11 SII7472 * 1l51i 474·64 3488-81 494-110 

487·82 7486 FairChild 7486 495·7 Signetics 7495f1 501·88 74ALS 1003 
Fairchild 7473 487·1GS Ferranti ZN7486 495·9 3488·85 11 SI174AlSl003 * 1014 

Ferranti ZtJ7473 487·169 Hitachi HD7486 495·10 TI SII7495A * 866 491·154 
\litachi HD7473 467·171 MotorolJ MC7486 495·13 501·90 74AlS 1004 
'Qlorola MC7473 467·175 National DM7486 495·16 * 866 TI SII74ALS1004 * 1014 

'jonal DM7473 487-179 Signetics 7486 495-21 3488·98 477·175 

',ties 7473 487-183 TI SI17486 * 862 7496 FairChild 7496 501-179 74AlS1005 

SI17473 * 856 495-23 3489·102 TI SII74AlSl005 * 1014 

Fal 4111J·2 7488 11 SII7488A * 863 r crranti ZN7496 501·181 477-73 
rem 7474 4fl5·55 3484·1 3489-104 74ALS1008 

\litaCIZtJ7" 7 4 1115·57 7489 AMO AM7489 3471-41 HltaclJi HD7496 501·182 11 SH74ALS1008* lOIS 

""0\0(01') 7" 74 4'1·58 AM7489·1 3471·13 3489·105 489·146 
Ha\\Ona\ '474 48~60 rmanti ZN7,,(l9 497·37 Motorola MC7496 SOl·184 74ALS1010 
SignetiCS (~ 485·t> IIlt:lctli HD7489 3471-91 3·189·107 11 SH74ALS1010* 1015 
"(\ 485·64 II.ltional DM7489B 497·38 National DM7496 501·186 490·187 

1'h,'857 11 SII7489 * 440 3489·109 74ALS1011 
fai!cnild IN?' ''i·66 * 863 Signetics 7496 502·1 11 SH74AlSIOll * 1015 
HH3nti 

~074' '18 497-41 3469·112 489-47 
\\i\aCni 

MC1410 * 440 TI SII7496 * 866 74AlSl020 
\~otO(o'a 

0""7475 AS * 863 502-3 TI S'174ALS10Z0* 1016 
llational 

7415 A,~':J 3471·93 * 866 490·101 
~;',~l\etics S\\1&\15 ~~~ Fairchild uA749 2897-185 3489-115 74AlSl032 
1\ t>.'j<,·rl., uA749C 2937·39 7497 FairChild 7497 508·76 TI SH74ALS1D32 * 1016 

7476 
. \e!\:~1 uA749D 2940-34 Motorola MC7497 508·78 493·137 

1476 IN741\) 
~P)1:~9 7490 480·39 TI 5117497 * 866 

74AlS1034 

~Q1476 
Alia· fI() ZN7490A 480-41 508-80 TI SH74ALS1034 173 

MC7416 
48\\·42 HD7490A 480·43 74f1L867 485·25 

QM7416 
488•41\ IC7490 480-47 TI SrI74AL867 479·91 TI SII74AlSl03h 1017 

7416 
48'0-1\6 "490 450·49 74AL869 74ALS1035 

SU1416 
l&':I& r;h 236·15 TI SN74Al869 479-92 11 SH74AlSl035 * 1017 

1\'0'0."'\\ 480·51 74ALSOO 476·156 

iC7476B 
\lju' \'31 f(,{(an, * 864 Motorola SII74AlSOO * 732 74ALS109 

""C11\71 
tf\5·\'J \ 

\\\\:lc\\i 
480·55 492·12 Motorola SII74AlSl09 * 732 

2931'l·~'" 
u,,7,\F,C 2929·2 f• 1,',o\Q(c\a "{·122 National DM74AlSOO 492·14 467·122 

'Il M\ TI SN74AlSOO National DM74ALS109 467·124 url7~l\l··· 29308) * 833 
\)t-<\t 11 SN74AlSI09 * 870 \li\I~l:C 2929:;("' H,I\iCna\ 
SN14 "1ALS01 

492·17 
tI,17·\lI 2929·'li 487·126 
l !,H4BC 2930 1) \ ~',\\)ncticS 749\ Molorola SN74AlSOI * 732 74ALS11 

;L74B 292f)'2'o S1\149'~ 491·147 Molorola SH74ALSll * 732 
\ 748{\ 2929.29 ",(langed l S!f74AlSOl * 833 489·44 

4'0 293\'\ 491·152 11 Sf174AlS11 * 836 
,\Ie 489·48 

SI174ALS02 * 732 74ALSl12 
494-102 TI SImAlS1I2 * 871 

'~6 
'74ALS02 494·105 468·105 
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PART NUMBER INDE]{ 
Bin Blu BUI Bau 
IIBeber Socre. Dlvlc. PI;I-Llne Ihrnbcr Sourc. Devlc. Plg.-L1R1 Number Sourci Devlel Plgl-Lln. !lumbar Sourel Dlvlel PIQI-L1n. 

74ALSl13 74ALS161 74ALS165 74ALS241 
TI SII74ALS113 * 871 l.1olcrola SU74ALS161 * 732 TI SII74ALS165 * 891 1.lolorola SII74ALS241 * 732 

488-72 478-123 502-78 504-22 

74ALSl14 National DM74ALS161 478-125 74ALS166 Nalional DM74ALS241 504-24 
TI SII74ALS114 * 872 TI SII74ALS161 * 889 TI S1I74ALS166 * 891 TI S1I74ALS241 * 911 

488-136 478-127 502-98 504-29 

74ALS12 74ALS1616 74ALS168 * 911 
Uolerola SII74ALS12 * 732 TI Slf74ALS1616 * 1020 1.lolorola S1I74ALS168 * 732 2470-56 

490-152 74ALS162 481-95 74ALS242 
TI SII74ALS12 * 837 1.lolorola SI174ALS162 * 732 TI SII74ALS168 * 892 Uolorola SII74ALS242 * 732 

490-154 480-190 481-97 503-33 

74ALS1240 National DM74ALS162 481-5 74ALS169 National DM74ALS242 503-37 

TI S1174ALS1240* 1018 TI Sl174ALS162 * 890 1.lolorola S1I74ALS169 * 732 TI SII74ALS242 * 911 

503-122 481-9 479-94 503-45 

74ALS1241 74ALS1620 TI SII74ALS169 * 892 * 911 
TI SII74ALS1241 * 1018 TI SU74ALS1620* 1021 479-96 2477-4 

504-28 505-106 74ALS16L8 74ALS243 

74ALS1242 SN74ALSI620-1 * 1021 . TI FP74ALS16LB 506-92 1.lolorela S!l74ALS243 * 732 

TI srl74ALS1242* 1018 505-107 74ALS16R4 503-34 

503-43 74ALS1621 TI FP74ALS16R4 506-96 National DM74ALS243 503-38 

74ALS1243 
TI SII74ALS1621 * 1021 3457-4 TI S1I74ALS243 * 912 

TI SII74ALS1243 * 1019 505-87 TI srmALSI6R4* 1025 503-46 

503-44 SN74ALS1621-1 * 1021 74ALS16R6 * 912 

~ 74ALS1244 
505-88 TI FP74ALS16R6 506-97 2477-5 

TI SII74ALS124H 1019 74ALS1622 3457-5 74ALS244 ~ 
503-166 TI SI174ALS1622* 1021 74ALS16R8 . 1.lolerola SII74ALS244 * 732 

74ALS1245 
505-89 TI FP74ALS16R8 506-98 503-111 9 

TI SI174ALS124hl019 SN74ALS1622-1 * 1021 3457-6 National DM74ALS244 503-113 

m 
504-173 

505-90 74ALS174 TI SII74ALS244 * 912 

74ALS13 
74ALS1623 Motorola MC74ALS174 . 486-57 2470-57 .. 

\ TI SII74ALS1623 * 1021 
r.laterola SII74ALS13 * 732 TI SII74ALS174 * 895 74ALS245 ~ 

74ALS131 
505-108 486-59 Motorola SN74ALS245 504-164 H 

TI S1I74ALS131 * 876 SN74ALS1623-1 * 1021 74ALS175 National DM74ALS245 504-166 ~ 
484-19 

505-109 TI SII74ALS175 * 895 TI SII74ALS245 * 913 

§ 74ALS132 
74ALS163 485-125 504-176 

r.laterela S1I74ALS132 * 732 
r.!olorola S1I74ALS163 * 732 74ALS190 * 913 -( 

74ALS133 
478-170 1.lolorola SII74ALS190 * 732 2479-33 ~, 

TI S1I74ALS133 * 877 
National DM74ALS163 478-172 481-175 74ALS251 

492-118 
TI SI174ALS163 * 890 TI SII74ALS190 * 901 r.lotercla SU74ALS251 * 732 

74ALS137 
478-174 481-177 500-36 

TI SII74ALS137 * 879 74ALS1638 74ALS191 n SII74ALS251 * 915 

484-12 
TI SI174ALS163h 1022 fAntorola SII74ALS191 * 732 500-38 

74ALS138 
504-87 479-137 74ALS253 

Uoterall SII74ALS138 * 732 
SN74ALS1638-1 * 1022 TI SII74ALS191 * 901 r.lotorola S1I74ALS253 * 732 

483-150 
504-88 479-145 TI SII74ALS253 * 915 

S1I74ALS138 * 880 
74ALS1639 74ALS192 497-141 

TI TI SII74ALS1639* 1022 SII74ALS192 * 732 74ALS257 
483-154 1.lolorela 

504-89 481-139 Uolerala SII74ALS257 * 732 
74ALS139 S:l74ALS1639-1 * 1022 TI SII74ALS192 *' 902 498-157 

I.lolerola S1I74ALS139 * 732 504-90 481-141 TI SU74ALS257 * 916 
483-55 74ALS164 498-159 74ALS193 

TI SI174ALS139 * 880 r.lolorola SImALS164 * 732 f.1otorola SII74ALS193 * 732 74ALS258 
483-57 502-27 480-4 I.lolerola SII74ALS258 * 732 

74ALS14 TI SII74ALS164 * 891 TI S1I74ALS193 * 902 498-79 
r.1olorola SII74ALS14 * 732 502-29 480-6 TI SII74ALS258 * 917 

74ALS15 74ALS1640 74ALS20 498-81 
rAelorota SII74ALSI5 * 732 TI S1/74ALSJ640* 1023 

l.1otorola SI174ALS20 * 732 74ALS259 
489-12 504-121 

490-98 TI S1I74ALS259 * 917 
TI SI174ALS15 * 838 S~74ALS1640-1 * 1023 496-34 

489-14 504-122 TI S1I74ALS20 * 839 74ALS27 
74ALS151 74ALS1641 490-102 Uotorola SII74ALS27 * 732 

r.!otorala S1I74ALS151 * 732 TI S!174ALS1641 * 1023 74ALS21 494-44 
499-156 504-151 TI SII74ALS21 * 840 TI SII74ALS27 * 842 

TI Sfl74ALS151 * 884 SN74ALS1641-1 * 1023 488-170 494-46 

499-158 504-152 74ALS217 74ALS273 
74ALS1642 TI SII74ALS217 * 905 1.lotorola SII74ALS273 * 732 74ALS153 

Uolorola S1I74ALS153 * 732 TI SII74ALS1642 * 1023 497-70 486-147 

498-28 504-99 74ALS218 National DM74ALS273 486-149 
SlH4ALSl642-1 * 1023 TI SII74ALS218 * 906 TI SII74ALS273 * 919 TI S1174ALS153 * 884 504-100 497-66 486-151 498-30 74ALS1643 74ALS22 74ALS28 

74ALS157 TI SH74ALS1643 * 1023 rAclorela Sr174ALS22 * 732 r.!otorola SI174ALS28 * 732 r.lotorola SII74ALS157 * .732 504-123 490-52 
499-25 

494-103 
SN74ALS1643-1 * 1023 TI Sl174ALS22 * 840 TI SII74ALS28 * 042 TI S1I74ALS157 * 887 504-124 490-54 494-111 

499-27 74ALSl644 74ALS238 74ALS299 
74ALS158 TI SImALS164H 1023 I.loterola SII74ALS238 * 732 TI SI174ALS299 * 927 

Uolcrola SII74ALS158 * 732 505-32 74ALS239 502-146 
498-119 SIH4US1644-1 * 1023 1.lolorola SII74ALS239 * 732 74ALS30 

TI Sl174ALS158 * 887 505-33 74ALS240 TI SI174ALS30 * 842 
498-121 74ALS1645 1.lolorola SII74ALS240 * 732 492-75 

74ALS160 TI SII74ALS164hl023 503-117 74ALs317 
Uolorola SIt74ALSI60 * 732 504-174 National DM74ALS240 503-119 TI SII74ALS317 * 928 

480-146 *1023 TI SI174ALS240 * 910 497-68 
National DM74ALS160 480-148 2479-32 503-123 74ALS318 
TI SI174ALS160 * 889 S~7mS1645-1 * 1023 * 910 TI SI174ALS318 * 928 

480-150 504-175 2471-24 497-64 

If Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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74AlS32 74AlS534 74AlS621 74AlS647 
Molorola SN74AlS32 * 732 Molorola . SI174AlS534 * 732 '~olorola S.174AlS621 * 732 TI SN74ALS647 * 986 

493-132 486-117 505-82 505-57 
Nalional DM74AlS32 493-134 TI SII74ALS534 * 957 TI SH74ALS621 * 976 SN74ALS647-1 * 986 
TI SI174ALS32 * 843 486-123 505-91 505-58 

493-138 74AlS537 74AlS622 74AlS648 
74AlS323 r.!olorola SII74ALS537 * 732 '.!olorola SII74ALS622 * 732 l.1olorola S.174ALS648 * 732 

TI SI174ALS323 * 930 74AlS538 505-80 505-137 
502-147 '.!olorola SII74ALS538 * 732 National DM74AlS622 505-101 National DM74AlS648 505-141 

74AlS33 483-151 TI SI174ALS622 * 976 TI SH74ALS648 * 986 
Molorola, S.174ALS33 * 732 TI SI174ALS538 * 958 505-92 505-69 

494-68 483-155 74AlS623 Stl74ALS648-1 * 986 
TI SH74ALS33 * 843 74AlS539 · ... olorola SI174ALS623 * 732 505-70 

494-70 Uolorola SI174ALS539 * 732 505-96 74AlS649 
74AlS352 483-51 National DM74AlS623 505-102 '.!olorola SII74ALS649 * 732 

Molorola SII74ALS352 * 732 TI SII74ALS539 * 959 TI SII74ALS623 * 976 505-48 
497-116 483-53 74AlS632 Nalional DM74AlS649 505-52 

TI SII74ALS352 * 932 74AlS540 TI SN74AlS632 509-53 TI SN74AlS649 505-59 
497-118 '.!olorola SII74ALS540 * 732 74AlS633 SN74ALS649-1 505-60 

74AlS353 TI SI174ALS540 * 960 TI SN74AlS633 509-54 74AlS651 

'.Iolorola S1I74ALS353"* 732 74AlS541 74AlS634 TI SII74ALS651 * 988 
',Iolorola SI174ALS541 * 732 TI SN74AlS634 509-55 504-127 TI SII74ALS353 * 933 TI SII74ALS541 * 960 74AlS635 505-71 497-87 74AlS560 TI SN74AlS635 509-56 SN74ALS651-1 * 988 74AlS366 '.Iolorola SI174ALS560 * 732 74AlS636 505-72 TI SN74AlS366 477-53 481-69 TI SN74AlS636 508-97 74AlS652 

SN74ALS366-1 477-54 TI SII74ALS560 * 961 74ALS637 TI SII74ALS652 * 988 
74AlS367 481-71 TI SN74AlS637 508-98 504-128 

TI SN74AlS367 176 74AlS561 74AlS638 505-73 
485-25 '.Iolorola SI174ALS561 * 732 '.Iolorola SII74ALS638 * 732 SII74ALS652-1 * 988 

74AlS37 482-79 504-81 505-74 
l.1olorola SI174ALS37 * 732 TI SII74ALS561 * 961 TI SII74ALS638 * 983 74AlS653 

491-98 482-81 504-91 TI SII74ALS653 * 989 
TI SII74ALS37 * 844 74ALS563 74AlS639 505-40 

491-100 '.!olorola SII74AlS563 * 732 r.lolorola SII74ALS639 * 732 S1I74ALS653-1 * 989 
74AlS373 496-110 504-82 505-41 

'.!olorola SII74ALS373 * 732 TI SII74ALS563 * 962 TI SII74ALS639 * 903 74AlS654 
TI S!l74ALS654 * 989 496-50 496-118 _ 504-92 

505-43 National DM74AlS373 496-54 74AlS564 74AlS640 
SIl74ALS654-1 * 989 TI SN74AlS373 496-58 '.Iolorola SI174ALS564 * 732 '.lolorola SII74ALS640 * 732 

505-44 74AlS374 486-118 504-112 
74AlS671 . Uolorola SI174ALS374 * 732 TI SII74ALS564 * 962 Nalional DM74ALS640 504-115 

'.lolerola SII74ALS671 * 732 486-173 486-124 TI SII74ALS640 * 984 
501-18 National DM74AlS374 486-177 74AlS568 504-125 

74AlS672 TI SN74AlS374 486-183 '.1olorola SII74ALS568 * 732 74AlS641 Uolorola SII74ALS672 * 732 
74AlS377 481-91 I.!olorola SII74ALS641 * 732 

501-19 Uolorola SII74ALS377 * 732 TI SII74ALS568 * 963 504-146 
74AlS677 

487-39 481-93 Nalional DM74AlS641 504-148 TI SII74ALS677 * 993 
Nalional DM74AlS377 487-41 74ALS569 TI SII74ALS641 * 934 474-22 

74AlS38 ',!olorola SII74ALS569 * 732 504-153 74AlS678 
I.!olorola SII74ALS38 * 732 TI SII74ALS569 * 963 74AlS642 TI SII74ALS678 * 993 

491-50 74AlS573 1.lolorola SII74ALS642 * 732 474-23 
TI SII74ALS38 * 844 !.!olorola SI174ALS573 * 732 504-94 74AlS679 

491-52 496-51 National DM74AlS642 504-96 TI SII74ALS679 * 994 
74AlS40 National DM74AlS573 496-55 TI SII74ALS642 *984 474-24 

Molorola SI174ALS40 * 732 TI SI174ALS573 * 964 504-101 74AlS680 
490-10 496-59 74AlS643 TI SII74ALS680 * 994 

TI SII74ALS40 * 845 74AlS574 1.lolcrola SII74ALS643 * 732 474-25 
490-12 Motorola SN74AlS574 486-174 504-113 74AlS688 

74AlS465 National DM74AlS574 486-178 National DM74AlS643 504-116 TI SII74ALS688 * 998 
TI SII74ALS465 * 952 TI SII74ALS574 * 964 TI SI174ALS643 * 904 474-115 

74AlS466 486-184 504-126 74AlS689 
TI SII74ALS466 * 952 74AlS575 74AlS644 TI SII74ALS689 * 998 

74AlS467 TI SI174ALS575 * 964 Uolcrola SII74ALS644 * 732 474-99 
TI SII74ALS467 * 952 486-185 505-27 74AlS690 

74AlS468 74AlS576 National DM74AlS644 505-29 Molorola SII74ALS690 * 732 
TI SI174ALS468 * 952 l.1olorola SII74ALS576 * 732 TI SI174ALS644 * 984 480-191 

74AlS518 489-138 505-34 National DM74AlS690 481-6 
TI SI174ALS518 * 956 National DM74AlS576 489-142 S1I74ALS644·1 * 984 74AlS691 

474-98 TI SII74ALS576 * 965 74AlS645 r.!olorola S1I74ALS691 *732 
74ALS519 486-125 TI SII74ALS645 * 984 478-87 

TI SII74ALS519 * 956 74AlS577 504-177 National DM74AlS691 478-91 
74AlS520 TI SII74ALS577 * 965 * 984 74AlS692 

TI S1I74ALS520" 956 486-186 2479-34 !.1olcrola SH74ALS692 * 732 
474-83 74AlS580 74AlS646 481-1 

74AlS521 ',lolarola SH74ALS580 * 732 I.lclorola SII74ALS646 * 732 National DM74AlS692 481-7 
TI SII74ALS521 * 956 496-111 505-136 74AlS693 

474-84 National DM74AlS580 496-113 Nalional DM74AlS646 505-140 Uolorola Srl74ALS693 * 732 
74AlS522 TI SII74ALS580 * 966 TI SII74ALS646 * 986 478-88 

TI Srl74ALS522 * 956 496-119 505-67 National DM74AlS693 478-92 
474-85 74AlS620 SI174ALS646-1 * 986 74AlS694 

74AlS533 !.tolorola SI174ALS620 * 732 505-68 Uotorola SN74ALS694 * 732 
r.1olorola SII74ALS533 * 732 505-95 74AlS647 74AlS696 

496-109 National DM74AlS620 505-100 1.lolorola SII74ALS647 * 732 I.lolorola SII74ALS696 *732 
TI SII74ALS533 * 957 TI SII74ALS620 * 976 505-47 481-78 

496-117 505-110 National DM74ALS647 505-51 National DM74AlS696 481-82 

Arranged alphanumerically from left to right. 
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74ALS697 74ASll TI SII74ASII * 036 74AS373 74C02 National MM74C02 458-165 
I.lotorota Sfl74ALS697 * 732 489-50 TI SN74AS373 496-61 II 229-11 

479-138 74ASl12 74AS374 74C04 National MM74C04 450-186 
National DM74ALS697 479-142 TI SII74ASI12 * 871 TI SN74AS374 486-190 II 229-11 

74ALS698 488-107 74AS533 74C08 National MM74C08 456-187 
!.Ioterola SII74ALS698 * 732 74ASl13 TI SII74AS533 * 957 74Cl0 National MM74Cl0 457-61 

481-79 TI SIl74AS1I3 * 871 496-121 74Cl07 National MM74Cl07 456-82 
National DM74ALS698 481-83 488-74 74AS534 74C137 Supertex HS74C137 454-108 

74ALS699 74ASl14 TI SI174AS534 * 957 S74C137 454-112 
Uaterala SII74ALS699 * 732 TI S!l74AS114 * 872 486-126 74C138 Supertex HS74C138 454-93 

479-139 488-138 74AS573 S74C138 454-97 
National DM74ALS699 479-143 74AS1242 TI SlI74AS573 * 964 74C139 Supertex HS74C139 454-67 

74ALS74 TI SN74AS1242 503-51 74AS574 
1.lalerala SI174ALS74 * 732 74AS1243 TI SII74AS574 * 964 

S74C139 454-71 

485-68 TI SN74AS1243 507-113 74AS575 
74C14 National MM74C14 465-32 

National DM74ALS74 485-70 74AS151 TI Sfl74AS575 * 964 
II 237-10 

TI Sfl74ALS74 * 857 TI SII74ASI51 * 884 486-191 
74C150 National MM74C150 462-2 

485-72 499-160 74AS576 
74C151 National MM74C151 461-137 

74ALS790 74AS153 TI SII74AS576 * 965 
74C154 National MM74C154 454-158 
74C157 National MM74C157 

..-----
!.Ialorcl. SII74ALS7!lO * 732 TI SII74ASI53 * 884 74AS577 

461-103 

506-30 498-32 TI S:17411S577 * S65 
74C160 National MM74C160 452-143 

* 732 74AS160 486-192 
74C161 Nalional MM74C161 451-59 

2467-18 TI SIl74ASI60 * 089 74AS580 
74C162 National MM74C162 452-115 

74ALS804 480-152 TI SII74AS5BO * 966 
74C163 National MM74C163 451-35 

~ TI SII74ALS804 * 1002 74AS161 74AS74 TI SII74AS74 * 057 
74C164 National MM74C164 463-108 

492-57 TI SII74ASI61 * 889 485-74 3490-131 

74ALS805 478-129 74AS800 
74C165 National MM74C165 463-97 

TI SII74ALS805 *1003 74AS162 TI Sl174AS800 *1001 3490-96 

494-154 TI SII74ASI62 * 890 74AS802 74C173 National MM74C173 455-132 

I 74ALS808 481-11 TI SII74AS802 *1002 74C174 National MM74C174 455-173 

TI SII74ALS808 * 1003 74AS163 74AS804 74C175 National MM74C175 455-156 .. 
489-183 TI SII74ASI63 * 890 TI SII74AS804 *1002 74C192 National MM74C192 452-174 =l 

74ALS832 478-176 492-59 74C193 National MM74C193 451-93 

TI SII74ALS832 * 1004 74AS168 74AS805 74C195 National MM74C195 463-18 ~ 

493-169 TI SN74AS168 481-99 TI SN74AS805 494-156 3489-71 

~ 74ALS857 74AS169 74AS808 74C20 National MM74C20 457-26 

TI SII74ALS857 * 1004 TI S1I74AS169 * 892 TI SN74AS808 489-185 74C200 National MM74C200 460-120 

74ALS86 479-98 74AS832 3473-32 ~ 
TI SIl74ALS86 * 862 74AS174 TI SN74AS832 493-171 74C221 Nalional MM74C221 462-54 

495-25 TI S1174AS174 * 895 74AS839 II 237-13 

74ALS873 486-61 TI FP74AS839 506-101 74C237 Supertex HS74C237 454-109 

l.lolcrGla S1I74ALS873 * 732 74AS175 3458-6 S74C237 454-113 

495-112 TI Sfl74AS175 * 895 74AS840 74C238 SuperteX' HS74C238 454-94 
L....--

National DM74ALS873 495-114 74AS181 TI FP74AS840 506-102 S74C238 454-98 

TI SII74ALS873 * 1008 TI SII74ASI81 * 097 3458-4 74C239 Supertex HS74C239 454-68 

495-116 475-14 74AS857 S74C239 454-72 

74ALS874 74AS20 TI SII74AS20 * 039 TI SII74AS857 *1004 74C240 National MM74C240 465-71 

!.tolarola SII74ALS874 * 732 490-104 74AS866 Supertex HS74C240 465-78 

485-35 74AS21 TI Srl74AS21 * 840 TI SII74AS866 *1005 S74C240 465-80 

National DM74ALS874 485-38 488-172 74AS867 74C241 Supertex HS74C241 465-94 

TI S1I74ALS874 * 1008 74AS230 TI SII74AS867 *1005 S74C241 465-96 

485-44 TI SII74AS230 * 910 74AS869 74C242 Supertex HS74C242 464-129 

74ALS876 
503-168 TI SII74AS069 *1005 S74C242 464-131 

!.Iaterol. SlI74ALS876 * 732 74AS231 74AS870 74C243 Supertex HS74C243 464-138 

485-36 
TI SII74AS231 * 910 TI SII74AS870 *1006 S74C243 464-140 

National DM74ALS876 485-39 
74AS240 496-153 74C244 National MM74C244 465-52 

TI SII74ALS876 * 1009 
TI Sfl74AS240 * 910 74AS871 Supertex HS74C244 465-58 

74AS241 TI SI174AS871 *1007 
485-45 TI SlI74AS241 * 911 496-154 

S74C244 465-60 

74ALS878 504-32 74AS873 
74C245 Supertex HS74C245 465-144 

TI S1I74ALS878 *1010 74AS242 TI SII74AS873 *1008 
S74C245 465-146 

485-46 TI SII74AS242 * 911 74AS874 
74C30 National MM74C30 457-141 

74ALS879 503-52 TI SII74AS874 *1008 
74C32 National MM74C32 458-55 

TI SII74ALS879 * 1010 74AS243 74AS876 
74C373 Supertex HS74C373 459-190 

485-47 TI SII74AS243 * 912 TI SII74AS876 *1009 
S74C373 460-1 

74ALS880 503-53 74AS877 74C374 National MM74C374 456-44 

1.lolerall SII74ALS880 * 732 74AS244 TI SII74AS877 *1009 Supertex HS74C374 456-57 

496-6 TI SII74AS244 * 912 508-125 S74C374 456-61 

National DM74ALS880 496-8 503-169 74AS878 74C42 National MM74C42 454-2 

TI SII74ALS880 *1011 74AS251 TI SII74AS878 *1010 74C48 National MM74C48 454-25 

496-10 TI SII74AS251 * 915 74AS879 74C533 Supertex HS74C533 460-27 

74ASOO TI Sl174ASOO * 833 500-40 TI SU74AS879 *1010 S74C533 460-31 

492-20 74AS253 485-49 74C534 Supertex HS74C534 456-22 

74AS02 TI SII74AS02 * 833 TI S1I74AS253 * 915 74AS8BO S74C534 456-26 

494-113 497-.143 TI SII74AS880 *1011 74C540 Supertex HS74C540 450-137 

74AS08 TI SII74AS08 * 835 74AS27 TI S1174AS27 * 842 74AS881 S74C540 450-141 

489-148 494-48 TI SII74AS881 *1011 74C541 Supertex HS74C541 450-138 

74ASlO TI SII74ASIO * 836 74AS280 475-15 S74C541 450-142 

490-189 TI SII74AS200 * 921 74AS882 74C563 Supertex HS74C563 460-28 

74AS1002 509-5 TI S:174AS882 *1012 S74C563 460-32 

TI SII74ASI002 *1013 74AS30 TI Sll74AS30 * 842 475-78 74C564 Supertex HS74C564 456-23 

74AS1032 492-77 74AS885 S74C564 456-27 

TI S1/74ASI032 * 1016 74AS352 TI SI174AS885 *1012 74C573 Supertex HS74C573 459-191 

74AS1034 TI sr174AS352 * 932 474-117 S74C573 460-2 
TI SII74ASI034 * 1017 497-120 74AS894 74C574 Supertex HS74C574 456-58 

74AS109 74AS353 TI SN74AS894 476-22 S74C574 456-62 
TI -S1I74ASI09 * 870 TI SII74AS353 * 933 74COO National MM74COO 457-103 74C73 Nalional MM74C73 456-83 

487-128 497-88 II 229-11 74C74 National MM74C74 455-99 

II Indicates page number in Appl ication Note Directory. 
* Indicates additional data is provided on the page noted. 
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74C76 National 
74C83 National 
74C85 National 
74C86 National 
74C89 National 

74C90 National 
74C901 National 

74C902 National 

74C903 National 

74C904 National 

74C905 National 
74C906 National 
74C907 National 
74C908 National 

74C909 National 

74C910 National 

74C911 lIallonal 

74C912 llallonal 

74C914 National 
74C915 National 

74C917 lIallonal 

74C918 National 

74C920 National 

74C921 National 

74C922 National 

74C923 National 
74C925 National 
74C926 National 
74C927 National 
74C928 National 
74C929 National 

74C93 National 
74C930 National 

74C932 National 
74C941 National 

74C945 113110nal 

74C946 Iiallonal 

74C947 lIallonal 

74C95 National 

140 

MM74C76 
MM74C83 
MM74C85 
MM74C86 
MM74C89 

MM74C90 
MM74C901 

MM74C902 

MM74C903 

MM74C904 

MM74C905 
MM74C906 
MM74C907 
MM74C908 

MM74C909 

456-114 
449-39 
449-91 
459-22 
460-103 

3471-109 
452-129 
450-81 
261-4 
450-83 
261-4 
450-75 
261-4 
450-77 
261-4 
464-73 
450-71 
450-73 
455-75 
230-3 
464-27 

2895-11 
MM74C910 460-134 

11 287-13 
3472-17 
287-13 

1.1I.t74C911 * 735 
455-81 

* 735 
2464-128 

1.1I.t74C912 * 735 
455-82 

* 735 

MM74C914 
MM74C915 

2465-51 
465-33 
455-85 

2465-71 
1.1I.174C917 * 735 

455-83 
* 735 

MM74C918 

MM74C920 

2465-52 
455-76 
230-3 
461-2 

11 286-8 
3474-12 

11 286-8 
MM74C920-3 3474-53 

MM74C921 
286-8 
461-3 

11 286-8 
3474-10 

11 286-8 
MM74C921-3 3474-54 

11 286-8 
MM74C922 2468-2 

MM74C923 
MM74C925 
MM74C926 
MM74C927 
MM74C928 
MM74C929 

11 232-5 
2468-7 
453-75 
453-76 
453-60 
453-59 
460-154 

11 286-8 
3476-39 

11 286-8 
MM74C929-3 3476-78 

286-8 
MM74C93 
MM74C930 

451-20 
460-155 

11 286-8 
3476-40 

11 286-8 
MM74C930-3 3476-79 

MM74C932 
MM74C941 

286-8 
464-28 
450-132 

2470-46 
F.1r.174C945 * 735 

453-61 
t.1l.174C946 * 735' 

453-56 
MU74C947 * 735 

MM74C95 
453-62 
463-2 

3489-76 

74C956 National 

74C989 National 
74F 11 Molorola 
74F-TTL 

Signellcs 
74FOO Fairchild 

Uolorola 

Signelics 
74F02 Fairchild 

!.lolorola 

Signetics 
74F04 Fairchild 

tlolorola 

Signetics 
74F08 Fairchild 

I.lolorola 

Signetics 
74F10 Fairchild 

1.1010rol3 

Signetics 
74F109 Fairchild 

1.lolorola 

Signetics 
74F 11 Fairchild 

I,'olorola 

Signetics 
7 4F 112 Molorola 
74F113 1,1010ro13 
74F114 1,lolorola 
74F 138 Fairchild 

1.1010rola 

Signelics 
74F139 Fairchild 

1.1010rol3 

Signetics 
74F151 Fairchild 

1.1010rola 

74F153 Fairchild 
1.1010rola 

Signetics 
74F157 Fairchild 

1.1010rola 

Signetics 
74F158 Fairchild 

Molorola 

Signetics 
74F160 Fairchild 

1.1010rola 

74F161 Fairchild 
UOlorola 

74F162 Fairchild 
Molorola 

74F163 Fairchild 
Molerola 

74F168 UOlorola 
74F 169 1.lolorola 
7 4F 174 !.Iolorola 
74F175 Fairchild 

I.lolorola 

74F 181 FaIrchild 

1.1010rola 

Signetics 
74F182 Fairchild 

Device 

MM74C956 

M'M74C989 
MC74Fll 

74F-TIl 
74FOO 
1.IC74FOO 

74FOO 
74F02 
1.IC74F02 

74F02 
74F04 
I.1C74F04 

74F04 
74F08 
1.IC74F08 

74F08 
74F10 
1,IC74FI0 

74F10 
74F109 
MC74FI09 

74F109 
74F11 
I.1C74Fll . 

74F11 
l,lC74F112 
1.IC74F113 
1.1C74F114 
74F138 
1.IC74F138 

74F138 
74F139 
UC74F139 

74F139 
74F151 
MC74F151 

74F153 
MC74F153 

74F153 
74F157 
1,'C74F157 

74F157 
74F158 
I.1C74F158 

74F158 
74F160 
f.1C74F160 

74F161 
r.1C74F161 

74F162 
..,C74F162 

74F163 
1.1C74F163 

r.1C74F168 
1.1C74F169 
I.1C74F174 
74F175 
I.1C74F175 

74F181 

1,IC74F181 

74F181 
74F182 

Base 
Page-Line Number Source 

455-41 
2464-129 
1100-95 
3471-107 

* 731 

* 775 
492-22 

* 731 
492-24 
492-26 
494-115 

* 731 
494-117 
494-118 
477-177 

* 731 
477-179 
477-181 
489-150 

* 731 
489-152 
489-153 
490-191 

* 731 
490-192 
490-193 
487-130 

* 731 
487-132 
487-133 
489-52 

* 731 
489-54 
489-55 

* 731 
* 731 
* 731 

483-157 
* 731 

483-159 
483-160 
483-59 

* 731 
483-61 
483-63 
499-162 

* 731 
499-164 
498-34 

* 731 
498-36 
497-80 
499-29 

* 731 
499-31 
499-33 
498-123 

* 731 
498-125 
498-127 
480-154 

* 731 
480-156 
478-131 

* 731 
478-133 
481-13 

* 731 
481-15 
478-178 

* 731 
478-180 

* 731 
* 731 
* 731 

485-127 
* 731 

485-129 
* 619 

475-19 
* 731 

475-25 
475-29 
475-80 

74F 182 UOlorol1 

74F 190 FaIrchild 

1,lolorola 

Signetics 
74F191 FaIrchild 

"'olorola 

Signetics 
74F 192 FaIrchild 

I.\olorola 

74F 193 Fairchild 

f.lolerola 

74F194 Fairchild 
1.lolorola 

74F 195 F.1olorola 
Signetics 

74F20 Fairchild 
I.'olorola 

Signetics 
74F240 FaIrchild 

1.1010rola 

Signelics 
74F241 Fairchild 

UOlorola 

Signetics 
74F242 Fairchild 

1,lolorola 

Signetics 
74F243 Fairchild 

1.\010rol3 

Signetics 
74F244 FaIrchild 

1.1010rola 

Signetics 
74F245 Fairchild 

1,lolorola 

Signetics 
74F251 Fairchild 

I,'olorola 

74F253 Fairchild 
1.1010rol3 

Signetics 
74F257 Fairchild 

1.1010rola 

Signetics 
74F258 Fairchild 

I.\olorola 

Signetics 
74F280 Fairchild 

!.lolorola 

Signetics 
74F283 I.\olorola 
74F2960 

Molorola 
74F2968 

MOlorola 
74F2969 

Molorol3 
74F2970 

1,lolorola 

Arranged alphanumerically from left to right. 

Bue 
Device Plge-L1ne Num~8r Source Davlce Plgl-Line 

UC74F182 

74F190 

UC74F190 

74F190 
74F191 

1.IC74F191 

74F191 
74F192 

l,lC74F192 

74F193 

r,IC74F193 

74F194 
l,lC74F194 

UC74F195 
74F195 
74F20 
UC74F20 

74F20 
74F240 

l,lC74F240 

74F240 
74F241 

1.IC74F241 

74F241 
74F242 
1,IC74F242 

74F242 
74F243 
1.IC74F243 

74F243 
74F244 

I.1C74F244 

74F244 
74F245 
I.\C74F245 

74F245 
74F251 
tlC74F251 

74F253 
P.1C74F253 

74F253 
74F257 
UC74F257 

74F257 
74F258 
I.1C74F258 

74F258 
74F280 
1,\C74F280 

74F280 
1,IC74F283 

* 731 
475-82 

* 623 
482-1 

* 731 
482-3 
481-75 

* 623 
479-147 

* 731 
479-149 
479-80 

* 627 
481-143 

* 731 
481-145 

* 627 
480-8 

* 731 
480-10 
501-153 

* 731 
501-155 

* 731 
501-52 
490-106 

*" 731 
490-108 
490-110 

* 630 
503-125 

* 630 
2471-2 

* 731 
503-127 
503-128 

* 630 
504-34 

* 731 
504-36 
504-38 
503-56 

* 731 
503-60 
503-64 
503-57 

* 731 
503-61 
503-65 

* 630 
503-171 

* 731 
503-173 
503-175 
504-180 

* 731 
504-183 
503-29 
500-42 

* 731 
500-44 
497-145 

* 731 
497-147 
497-81 
498-161 

* 731 
498-163 
498-165 
498-83 

* 731 
498-85 
498-87 
509-7 

* 731 
509-9 
505-158 

* 731 

UC74F2960 * 731 

~IC74F2968 * 731 

UC74F2969 * 731 

MC74F2970 * 731 

74F299 Fairchild, 74F299 
lAolorola 1.1C74F299 

74F32 Fairchild 74F32 
Molorola 1,IC74F32 

Signelics 
74F322 Fairchild 
74F323 Fairchild 
74F350 Molorola 

Signetics 
74F352 Fairchild 

l.lolorol8 

Signetics 
74F353 Fairchild 

Molorola 

Sigrielics 
74F373 FaIrchild 

I,lolorola 

Signetics 
7 4F37 4 Fairchild 

I.lolorola 

Signetics 
74F378 I.lolorola 
74F379 Fairchild 

I.\olorola 

74F381 Fairchild 
1,1010roll 

74F382 Fairchild 
r.lolorcla 

74F398 Fairchild 
74F399 Fairchild 
74F40 1 FaIrchild 
74F402 FaIrchild 
74F403 FaIrchild 
74F418 FaIrchild 
74F433 FaIrchild 
74F500 FaIrchild 
74F510 Fairchild 
74F521 Fairchild 

Uolorola 

Signetics 
74F524 Fairchild 
74F526 Fairchild 
74F533. Fairchild 

r.telorola 

Signelics 
74F534 Fairchild 

Uolorola 

Signetics 
74F537 Fairchild 

1,1010rola 

74F538 Fairchild 
~lolorola 

74F539 Fairchild 
"'olerola 

74F545 Fairchild 
Signetics 

74F557 Fairchild 
74F558 Fairchild 
74F559 Fairchild 
74F570 Fairchild 
74F571 Fairchild 
74F581 Signetics 
74F582 Signetics 
74F585 Signetics 
74F588 Fairchild 

Signetics 
74F610 FaIrchild 
74F612 FaIrchild 
74F620 I.lolorola 

74F32 
74F322 
74F323 
I.IC74F350 
74F350 
74F352 
UC74F352 

74F352 
74F353 
1.1C74F353 

74F353 
74F373 

r.1C74F373 

74F373 
74F374 

r.1C74F374 

74F374 
l,lC74F378 
74F379 
1.1C74F379 

74F381 
r.1C74F381 

74F382 
r.1C74F382 

74F398 
74F399 
74F401 
74F402 
74F403 
74F418 
74F433 
74F500 
74F510 
74F521 
r,lC74F521 

74F521 
74F524 
74F526 
74F533 
r,lC74F533 

74F533 
74F534 
1.1C74F534 

74F534 
74F537 
1.:C74F537 

74F538 
UC74F538 

74F539 
r.lC74F539 

74F545 
74F545 
74F557 
74F558 
74F559 
74F570 
74F571 
74F5S1 
74F582 
74F585 
74F588 
74F588 
74F610 
74F612 
f;1C74F620 

502-150 
* 731 

502-153 
493-140 

* 731 
493-142 
493-143 
502-111 
502-151 

* 731 
508-58 
497-122 

* 731 
497-124 
497-125 
497-90 

* 731 
497-92 
497-93 

* 632 
496-63 

* 731 
496-65 
496-67 

* 634 
487-2 

* 731 
487-4 
487-6 

* 731 
485-177 

* 731 
485-179 
475-20 

* 731 
475-26 
475-21 

* 731 
475-27 
499-78 
499-79 

* 636 
* 638 
* 643 
* 650 
* 643 
* 655 

508-64 
474-87 

* 731 
474-89 
474-91 
474-27 
505-115 
496-123 

* 731 
496-125 
496-127 
486-128 

* 731 
486-130 
486-132 
483-41 

* 731 
. 483-43 

484-6 
* 731 

484-8 
483-116 

* 731 
483-118 
504-181 
503-30 
476-4 
475-155 
475-94 
497-33 
497-31 
477-36 
477-37 
507-175 
506-111 
504-78 

* 656 
* 656 
* 731 
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PART NUMBc:t~ IND[2~( 
BaSI Bin Bau Dua 
I:ur.;~&r Sourci Dlvlci PaUI-Llr.a Ilu:::~tr Sou rca Davici PIUI-Llne Numbtr Sourc. Dlvlca PaUl-Line Number Scurce Davici PII:I-Line 

74F623 I.laterola 1.1C74F623 * 731 74H40 Fairchild 74H40 490-14 74HC04 flCA CD74HC04 * 740 74HC139 
74F64 Fairchild 74F64 493-100 National DM74H40 490-20 451-4 Fairchild 7411C139 * 666 

1.lotcroll r.:C74F64 * 731 TI 811741140 * 845 8PI 8P74HC04 * 766 454-51 
493-102 490-22 451-6 Motorola MC74HC139 454-60 

74F640 l.Ioterel3 r.:C74F640 * 731 74H50 Fairchild 74H50 492-158 74HC07 Fairchild 74HC07 * 667 National MM74HC139 454-62 

74F643 r.lotoroll r.:C74F643 * 731 National DM74H50 492-162 450-122 RCA CD7411C139 * 739 
74F645 I.laterala 1.1C74F645 * 731 11 811741150 * 848 74HC08 Fairchild 7411C08 * 665 454-65 

74F646 Signetics 74F646 505-77 492-164 456-175 8PI 8P7411C139 * 769 
74F647 Signetics 74F647 505-53 74H51 Fairchild 74H51 492-180 Motorola MC74HC08 456-182 454-66 

74F648 Signetics 74F648 505-78 National DM74H51 492-184 National MM74HC08 456-188 74HC 14 Fairchild 7411C14 * 667 
74F649 Signetics 74F649 505-54 TI 81/741151 * 848 RCA C07411C08 * 740 450-164 
74F74 Fairchild 74F74 485-76 * 849 456-193 Motorola MC74HC14 465-25 

r.lotarcll r.;C74F74 * 731 492-186 74HC10 Fairchild 7411Cl0 * 665 National MM74HC14 465-18 
485-78 74H52 Fairchild 74H52 492-136 457-46 RCA CD7411C14 * 740 

Signetics 74F74 485-79 National DM74H52 492-140 Motorola MC74HC10 457-55 465-37 
74F86 Fairchild 74F86 495-27 ' 11 SN74H52 492-142 National MM74HC10 457-62 8PI 8P7411C14 * 766 

I.lateroll r.1C74F86 * 731 74H53 Fairchild 74H53 493-56 RCA CD7411Cl0 * 740 465-38 
495-29 National DM74H53 493-60 457-71 74HC147 

Signetics 74F86 495-31 11 811741153 * 849 8PI 8P7411Cl0 * 766 Falrchll:! 7411C147 * 666 
74HOO Fairchild 74HOO 492-28 493-62 457-72 466-18 

National DM74HOO 492-32 74H54 Fairchild 74H54 493-49 74HC107 Motorola MC74HC147 454-164 
11 811741100 * 833 National DM74H54 493-51 Fairchild 7411Cl07 * 666 National MM74HC147 466-20 

492-33 11 811741154 * 850 Motorola MC74HC107 456-77 RCA CD7411C147 * 739 
74H01 Fairchild 74H01 491-156 493-53 National MM74HC107 456-84 454-167 

National DM74H01 491-160 74H55 Fairchild 74H55 493-43 RCA CD7411Cl07 * 739 8PI 8P7411C147 * 769 
11 811741101 * 833 National DM74H55 493-45 456-87 454-165 

491-162 11 811741155 * 851 8PI 8P7411Cl07 * 768 74HC148 
74H04 Fairchild 74H04 477-183 493-47 456-89 8PI 8P7411C148 * 769 

National DM74H04 477-187 74H60 National DM74H60 507-102 74HC109 454-162 
11 8!1741104 * 834 11 811741160 * 852 Fairchild 7411Cl09 * 666 74HC151 

478-2 507-104 456-96 Falrchll.i 7411C151 * 666 
74H05 Fairchild 74H05 477-75 74H61 Fairchild 74H61 507-108 Motorola MC74HC109 456-106 461-134 

National DM74H05 477-79 National DM74H61 507-110 National MM74HC109 456-115 National MM74HC151 461-138 
11 8rJ741105 * 834 11 811741161 * 852 RCA CD7411Cl09 * 739 RCA CD7411C151 * 740 

477-81 507-112 456-125 461-140 
74H08 Fairchild 74H08 489-155 74H62 Fairchild 74H62 508-3 8PI 8P7411Cl09 * 768 74HC153 

National DM74H08 489-159 National DM74H62 508-5 456-128 Falrct.ll:l 7411C153 * 666 
74H09 Fairchild 74H09 489-102 11 8!1741162 * 853 74HC11 Fairchild 7411Cll * 665 461-161 
74H10 Fairchild 74H10 491-2 508-7 Motorola MC74HC11 456-159 Motorola MC74HC153 461-85 

National DM74H10 491-6 74H71 National DM74H71 487-101 RCA CD7411Cll * 740 National MM74HC153 461-95 
11 8:1741110 * 836 11 8!1741171 * 855 456-165 RCA CD74:IC153 * 740 

491-8 487-103 8PI 8P7411Cll * 766 461-97 
74H101 Fairchild 74H101 487-108 74H72 Fairchild 74H72 487-84 456-166 8PI 8P7411C153 * 769 

11 8117411101 * 868 National DM74H72 487-88 74HC112 461-86 
487-110 11 811741172 * 856 Fairchild 7411C112 * 666 74HC154 

74H102 11 8117411102 * 868 487-91 456-97 FaIrchild 7411C154 * 666 
487-106 

74H73 Fairchild 74H73 488-4 Motorola MC74HC112 456-73 454-154 
74H103 Fairchild 74H103 488-99 

National DM74H73 488-10 National MM74HC112 456-116 National MM74HC154 454-159 
National DM74H103 488-101 11 81174H73 * 856 RCA CD7411C112 * 739 RCA CD7411C154 * 739 
11 8117411103 * 868 488-12 456-126 454-161 

488-103 
74H74 Fairchild 74H74 485-81 8PI 8P74HC112 * 768 74HC157 

74H106 Fairchild 74H106 488-109 456-74 Motorola MC74HC157 461-99 
National DM74H74 485-85 

r~ational DM74H106 488-111 74HC113 National MM74HC157 461-104 
11 811741174 * 857 11 8117411106 * 869 8PI 8P7411C113 * 768 RCA CD7411C157 * 740 

488-113 485-87 8PI 8P7411C157 * 769 
National 456-71 

74H108 Fairchild 74H108 488-65 74H76 DM74H76 488-51 
74HC123 461-106 

National DM74H108 488-67 TI 811741176 * 858 National MM74HC123 462-35 74HC158 
11 SII7411108 * 870 

488-53 
RCA CD74HC123 * 740 Motorola MC74HC158 461-109 

488-69 74H78 National DM74H78 487-152 
74HC125 National MM74HC158 461-105 

74H11 Fairchild 74H11 489-57 11 811741178 * 859 Falrclllld 7411C125 * 667 RCA CD7411C158 * 740 
National DM74H11 489-61 487-154 449-153 SPI 8P7411C158 * 769 
11 S1I741111 * 836 74H87 FairChild 74H87 508-69 SPI 8P7411C125 * 768 461-110 

489-63 Motorola MC74H87 508-71 449-133 74HC160 
74H15 11 811741115 * 838 11 811741187 * 863 74HC126 Fairchild 741iClii0 * GliB 

489-16 508-73 SPI 8P7411C126 * 768 452-131 

74H183 Fairchild 74H183 474-151 74HCOO Fairchild. 7411COO * 665 449-132 Motorola MC74HC160 452-138 
Hitachi HD74H183 474-152 457-87 7411C132 National MM74HC160 452-144 

11 SII7411183 * 89B r.latorola r.1C74I1COO * 733 Fairchild 7411C132 * 665 RCA CD7411C160 * 739 
474-154 457-96 464-146 452-148 

\I 288-12 National MM74HCOO 457-104 Motorola MC74HC132 465-2 8PI SP7411C160 * 769 
741120 Fairchild 74H20 490-112 RCA CD7411COO * 740 National MM7411C132 465-6 452-149 

National DM74H20 490-116 457-113 RCA CD74HC132 * 740 7411C161 
11 S!l741120 * 839 SPI SP7411COO * 766 7411C133 Fairchild 7411C161 * 668 

490-118 457-115 FairChild 7411C133 * 665 Motorola MC7411C161 451-54 
74H21 Fairchild 74H21 488-174 74HC02 Fairchild 74HC02 * 665 457-156 National MM7411C161 451-60 

National DM741121 488-178 458-150 National MM74HC133 457-158 RCA CD7411C161 * 739 
11 811741121 * 840 Motorola MC74HC02 458-159 RCA CD7411C133 * 740 451-64 

488-180 National MM74HC02 458-166 457-160 SPI SP7411C161 * 770 
74H22 Fairchild 74H22 490-56 RCA CD7411C02 * 740 7411C138 451-65 

National DM741122 490-60 458-175 Fairchild 7411C138 * 666 74HC162 
11 811741122 * 840 8PI SP7411C02 * 766 454-77 Fairchild 7411C162 * 668 

490-62 458-177 Motorola MC7411C138 454-85 452-103 
74H30 Fairchild 741130 492-79 7411C03 Motorola MC7411C03 457-83 National MM7411C138 454-87 Motorola MC74HC162 452-110 

National DM74H30 492-85 7411C04 Fairchild 7411C04 * 667 RCA CD7411C138 * 739 National MM74HC162 452-116 
11 811741130 * 842 Motorola MC74HC04 450-181 454-90 RCA CD7411C162 * 739 

492-87 National MM74HC04 450-187 8PI SP7411C138 * 769 452-120 

\I Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 

© Ie "''lASTER 1903 141 



Ie MASTER 
Bue 
Number Source 

74HC162 
SPI 

74HC163 
Fairchild 

74HC164 

Motorola 
National 
RCA 

SPI 

Fairchild 

Motorola 
National 
RCA 

74HC165 
Fairchild 

74HC166 

Motorola 
National 
RCA 

RCA 
74HC173 

Fairchild 

74HC174 

Motorola 
RCA 

Fairchild 
Motorola 
RCA 

SPI 

74HC175 
Fairchild 

74HC191 

Motorola 
National 
RCA 

SPI 

RCA 

74HC192 
Fairchild 

Motorola 
National 
RCA 

SPI 

74HC193 
Fairchild 

74HC194 

Motorola 
National 
RCA 

SPI 

Fairchild 
Motorola 
National 
RCA 

74HC195 
Fairchild 

Motorola 
National 
RCA 

74HC20 Fairchild 

142 

Motorola 
National 

Bua 
Device Plge-Llne Number Source 

SP74HC162 * 770 
452-121 

7411C163 * 668 
451-23 

MC74HC163 451-30 
MM74HC163 451-36 
CD74HC163 * 739 

451-40 
SP74HC163 * 770 

451-41 

74HC164 * 665 
463-103 

MC74HC164 463-105 
MM74HC164 463-109 
CD7411C164 * 740 

7411C165 

MC74HC165 
MM74HC165 
CD74HC165 

463-111 

* 665 
463-92 
463-94 
463-98 

* 740 
463-100 

CD74HC166 * 740 

74HC173 * 665 
455-121 

74HC20 RCA 

SPI 

74HC200 
\'Iastarn 

74HC221 
Fairchild 

RCA 

74HC238 
RCA 

74HC240 
Fairchild 

74HC241 

Motorola 
National 
RCA 

SPI 

Fairchild 

Motorola 
National 
RCA 

MC74HC173 455-128 74HC242 
CD7411C173 * 739 Fairchild 

455-136 

74HC174 * 666 
MC74HC174 455-169 
CD74HC174 * 739 

455-177 
SP7411C174 * 770 

455-178 

74HC175 * 666 
455-145 

MC7 4HC 175 455-152 
MM74HC175 455-157 
CD7411C175 * 739 

455-159 
SP74HC175 * 770 

455-160 

CD74HC191 * 739 
451-101 

74HC192 * 668 
452-157 

MC74HC192 452-167 
MM74HC192 452-175 
CD74HC192 * 739 

452-181 
SP74HC192 * 770 

452-182 

7411C193 * 668 
451-75 

MC74HC193 451-86 
MM74HC193 451-94 
CD74HC193 * 739 

451-102 
SP74HC193 * 770 

451-103 

74HC194 * 665 
MC7 4HC 194 462-153 
MM74HC194 463-3 
CD74HC194 * 740 

463-5 

7411C195 * 665 
463-9 

MC74HC195 463-13 
MM74HC195 463-19 
CD74HC195 * 740 

463-21 
7411C20 * 665 

457-12 
MC74HC20 457-21 
MM74HC20 457-63 

Motorola 
National 
RCA 

74HC243 
Fairchild 

74HC244 

Motorola 
RCA 

Fairchild 

Motorola 
National 
RCA 

74HC245 
Fairchild 

74HC251 

Motorola 
RCA 

Fairchild 

Motorola 
National 
RCA 

74HC253 
Fairchild 

Motorola 
National 
RCA 
SPI 

74HC257 
Fairchild 

Motorola 
National 
RCA 

SPI 

74HC258 
SPI 

74HC259 
Fairchild 

Motorola 

Base 
Device Plge-Llna Number Source 

CD74HC2D * 740 
457-34 

SP74HC20 * 766 
457-35 

VlD74HC200 *3997 
460-111 

74HC221 * 668 
462-45 

CD74HC221 * 740 
462-59 

CD74HC238 * 739 

74HC240 * 667 
465-63 

MC74HC240 465-68 
MM74HC240 465-72 
CD7411C240 * 740 

465-74 
SP74HC240 * 770 

465-76 

7411C241 * 667 
465-82 

MC74HC241 465-87 
MM74HC241 465-89 
CD74HC241 * 740 

465-91 

74HC242 * 667 
464-122 

MC74HC242 464-124 
MM74HC242 464-126 
CD74HC242 * 739 

464-128 

7411C243 * 667 
464-133 

74HC259 
National 
RCA 

74HC266 
Fairchild 
Motorola 
National 
RCA 

SPI 

74HC27 Fairchild 

Motorola 
National 
RCA 

SPI 

74HC273 
Fairchild 

RCA 
74HC280 

Fairchild 

Motorola 
National 
RCA 

SPI 

74HC283 
Fairchild 

74HC297 
RCA 

74HC299 
Fairchild 

MC74HC243 464-135 National 
CD74HC243 * 739 RCA 

464-137 74HC30 Fairchild 

74HC244 * 61H 
465-44 

MC74HC244 465-49 
MM74HC244 465-53 
CD74HC244 * 740 

465-55 

74HC245 * 667 
465-127 

MC74HC245 465-136 
CD74HC245 * 739 

465-140 

74HC251 * 666 
461-162 

MC74HC251 461-175 
MM74HC251 466-16 
CD7411C251 * 740 

461-179 

74HC253 * 666 
461-78 

MC74HC253 461-90 
MM74HC253 461-92 
CD74HC253 * 740 
SP74HC253 * 771 

461-93 

74HC257 * 666 
461-113 

MC74HC257 461-115 
MM74HC257 461-117 
CD74HC257 * 740 

461-121 
SP74HC257 * 771 

461-122 

SP74HC258 * 771 

Motorola 
National 
RCA 

SPI 

74HC32 Fairchild 

74HC354 

74HC356 

Motorola 
National 
RCA 

SPI 

Motorola 
National 
RCA 

Motorola 
National 
RCA 

74HC365 
Fairchild 

National 
RCA 

SPI 

74HC366 
Fairchild 

National 
RCA 

461-125 74HC367 
Fairchild 

. 74HC259 * ·665 
460-42 

MC74HC259 460-49 
Motorola 
National 

Arranged alphanumerically from left to right. 

Bau 
Device Plgl-Llnl Number Sourci 

MM74HC259 460-56 
CD7411C259 * 739 

460-63 

74HC266 * 665 
MC74HC266 459-52 
MM74HC266 458-34 
CD74HC266 * 740 

459-56 
SP74HC266 * 771 

459-57 
74HC27 * 665 

458-117 
MC74HC27 458-126 
MM74HC27 458-131 
CD74HC27 * 740 

458-139 
SP74HC27 * 766 

458-140 

74HC273 * 665 
456-5 

CD74HC273 * 739 

74HC280 * 667 
449-107 

MC74HC280 449-109 
MM74HC280 449-111 
CD74HC28D * 739 

449-113 
SP74HC280 * 771 

449-114 

74HC283 * 667 
449-30 

CD74HC297 * 740 

74HC299 * 665 
463-133 

MM74HC299 463-135 
CD74HC299 * 740 
74HC3D * 665 

457-131 
MC74HC30 457-138 
MM74HC30 457-142 
CD74HC30 * 740 

457-146 
SP74HC30 * 767 

457-147 
74HC32 * 665 

458-43 
MC74HC32 458-50 
MM74HC32 458-56 
CD74HC32 * 740 

458-60 
SP74HC32 * 767 

458-62 

MC74HC354 461-176 
MM74HC354 461-166 
CD74HC354 * 740 

461-170 

MC74HC356 461-177 

74HC367 
RCA 

74HC368 
Fairchild 

National 
RCA 

74HC373 
Fairchild 

Motorola 
National 
RCA 

74HC374 
Fairchild 

Motorola 
National 
RCA 

74HC377 
RCA 

74HC384 
RCA 

74HC390 
Fairchild 

, National 
RCA 

74HC393 
Fairchild 

National 
RCA 

74HC4002 
Motorola 
National 
RCA 

74HC40104 
RCA 

74HC40105 
RCA 

74HC4017 
Fairchild 

Motorola 
National 
RCA 

74HC4018 
National 

74HC4020 
Fairchild 

Motorola 
National 
RCA 

MM74HC356 461-167 74HC4024 
CD74HC356 * 740 Motorola 

461-171 RCA 

74HC365 * 667 
450-90 

MM74HC365 450-105 
CD7411C365 * 740 

450-115 
SP7411C365 * 771 

465-14 

7411C366 * 667 
449-169 

MM74HC366 450-86 
CD7411C366 * 740 

450-116 

74HC4040 
Fairchild 

Mo"torola 
National 
RCA 

74HC4046 
Fairchild 

74HC4047 
Fairchild 

74HC4049 
74HC367 * 667 Fairchild 

450-91 
MC74HC367 450-98 National 
MM74HC367 450-106 RCA 

Devici Plge-Llnl 

CD74HHC367 * 740 
450-117 

74HC368 * 667 
449-170 

MM74HC368 450-87 
CD7411C368 * 740 

450-118 

74HC373 * 665 
459-167 

MC74HC373 459-175 
MM74HC373 459-179 
CD74HC373 * 739 

459-184 

7411C374 * 666 
456-30 

MC74HC374 456-39 
MM74HC374 456-45 
CD7411C374 * 739 

456-51 

CD7411C377 * 739 

CD7411C384 * 739 
449-116 

74HC390 * 668 
453-39 

MM74HC390 453-37 
CD74HC390 * 739 

453-41 

74HC393 * 668 
451-142 

MM74HC393 451-144 
CD7411C393 * 739 

451-146 

MC74HC4002 458-95 
MM74HC4002 458-100 
CD7411C4002 * 740 

458-108 

CD74HC40104 * 740 

CD74HC40105 * 740 

7411C4017 * 668 
452-51 

MC74HC4017 452-84 
MM74HC·4017 452-53 
CD74HC4017 * 739 

452-92 

MM74HC4018 458-199 

7411C4020 * 668 
452-13 

MC74HC4020 452-20 
MM74HC4020 452-9 
CD74HC4020 * 739 

452-28 

MC74HC4024 451-157 
CD74HC4024 * 739 

451-165 

74HC4040 * 668 
451-178 

MC74HC4040 451-185 
MM74HC4040 451-176 
CD74HC4040 * 739 

451-193 

74HC4046 * 668 
462-10 

74HC4047 * 668 
462-11 

74HC4049 * 667 
450-14 

MM74HC4049 450-22 
CD74HC4049 450-29 
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PAR"r NUMBER INCIE}( 
DIU Blu Bu. Du. 
1I~:::t:r So~rc. Davlca PI~.-Llna lIu::;b;r Sourc. D.vlca Plgl-Llna Number Sourc. Davlca PI~8-Llnl Number Sourca Davlea PI~a-Llna 

74HC4050 74HC533 74HC646 74HCT10 
Fairchild 74lfC4050 * 667 RCA C074lfC533 * 739 Fairchild 74HC646 465-107 RCA C074lfCT10 * 740 

450-49 460-25 465-160 74HCT107 
National MM74HC4050 450-124 74HC534 Motorola MC74HC646 465-109 RCA C074lfCTl07 * 739 
RCA C074HC4050 * 740 Fzlrchlld 74lfC534 * 666 rJational MM74HC646 465-111 74HCT109 

450-62 456-12 RCA C074HC646 * 739 RCA C074lfCTl09 * 739 

74HC4051 National MM74HC534 456-16 465-113 74HCT11 
Fzlrchlld 74f1C4051 * 666 RCA C074f1C534 * 739 74HC648 RCA C0741lCTll * 740 

466-14 456-20 Fairchild 74f1C648 * 665 74HCT112 

RCA C07411C4051 * 740 74HC540 * 667 RCA C07411CTl12 * 739 

74HC4052 
RCA C074HC540 * 740 465-99 74HCT123 

Fairchild 74HC4052 * 666 
450-129 465-154 RCA C074lfCT123 * 740 

74HC541 
Motorola MC74HC648 465-101 74HCT132 464-118 RCA C074lfC541 * 740 

RCA C07411C4052 * 740 National MM74HC648 465-103 RCA C07411CTl32 * 740 
450-130 

74HC4053 74HC543 RCA C074lfC648 * 739 74HCT133 

Fairchild 741lC4053 * 666 Fairchild 74HC543 * 665 465-105 RCA C074HCTl33 * 740 

464-120 * 667 74HC670 74HCT138 

RCA C074HC4053 * 740 465-151 RCA C074HC670 * 739 
RCA C07411CT130 * 739 

74HC4060 74HC544 74HC688 74HCT139 ,--., 

Fairchild 7411C544 * 665 RCA C07411CTl39 * 739 
Motorola MC74HC4060 452-38 

* 667 
Fairchild 74HC688 * 667 74HCT14 

I National MM74HC4060 452-10 449-105 
465-152 RCA C074HCTl4 * 740 

RC.\ C074HC4060 * 739 
74HC550 

National MM74HC688 464-35 74HCT147 
452-46 

Fairchild 74HC550 * 665 
RCA C07411C680 * 739 RCA C074HCTl47 * 739 

~ 
74HC4075 

* 667 
449-56 74HCT151 

Motorola MC74HC4075 458-30 
465-158 

74HC73 Fairchild 74lfC73 * 666 RCA C074lfCTl51 * 740 
74HC4078 

465-163 
Motorola MC74HC73 456-78 74HCT153 

Motorola MC74HC4078 458-197 RCA C074lfC73 * 739 RCA C074lfCT153 * 740 
74HC42 FalrchiU 74lfC42 * 666 74HC551 456-88 74HCT154 

I 
; 

Falrchllj 7411C551 * 665 Motorola MC74HC42 453-167 
* 667 

SPI SP74HC73 * 767 RCA C074HCTl54 * 739 
National MM74HC42 454-3 

465-159 
456-90 74HCT157 

IlCA C07411C42 * 739 74HC74 Fairchild 74HC74 * 666 RCA C074lfCTl57 * 740 
454-9 

465-164 455-87 74HCT158 
SPI SP74lfC42 * 767 

74HC563 Motorola MC74HC74 455-94 RCA C07411CT158 * 740 
454-10 

F&lrchll;l 74lfC563 * 665 National MM74HC74 455-100 74HCT160 

~ 
460-7 

74HC4301 Motorola MC74HC563 460-16 
RCA C074HC74 * 739 RCA C074HCTl60 * 739 

National MM74HC4301 460-36 National MM74HC563 460-20 
455-107 74HCT161 

74HC4302 SPI SP74lfC74 * 767 RCA C074HCTl61 * 739 
National MM74HC4302 460-34 RCA C07411C563 * 739 .455-109 74HCT162 

74HC4303 
460-26 74HC75 Fairchild 7411C75 * 665 RCA C07411CTl62 * 739 

National MM74HC4303 456-9 74HC564 459-104 74HCT163 
74HC4304 

Fairchild 74lfC564 * 666 Motorola MC74HC75 459-111 RCA C07411CT163 * 739 -----.J 
National MM74HC4304 456-7 456-13 National MM74HC75 459-115 74HCT164 

74HC4305 National MM74HC564 456-17 RCA CD74lfC75 * 739 RCA C074ilCTl64 * 740 
National MM74HC4305 450-126 RCA C07411C564 * 739 74HC76 Fairchild 74HC76 * 666 74HCT165 

74HC4510 456-21 456-98 RCA C074lfCTl65 *.740 
Fairchild 7411C451D * 660 74HC568 Motorola MC74HC76 456-107 74HCT166 

453-17 Fairchild 74HC568 * 6GO National MM74HC76 456-117 RCA C074f1CTlG6 * 740 
74HC4511 453-19 

RCA C07411C76 * 739 74HCT173 
Motorola MC74HC4511 455-54 74HC569 456-127 RCA C07411CTl73 * 739 
National MM74HC4511 455-59 Fairchild 74HC569 * 668 SPI SP7411C76 * 767. 74HCT174 
RCA C07411C4511 * 739 

451-77 456-129 RCA C074f1CTl74 * 739 
455-64 74HC573 

74HC77 Motorola MC74HCn 459-92 74HCT,175 
74HC4512 

fairchild 7411C573 * 665 
National MM74HCn 460-57 RCA C0741lCTl75 * 739 

Falrchll.1 7411C4512 * 666 
459-168 

74HC80 SPI SP7411C80 * 767 74HCT191 
461-163 

Motorola MC74HC573 459-176 
449-57 RCA C074f1CTl91 * 739 

74HC4514 
National MM74HC573 459-180 

74HC85 Fairchild 74f1C85 * 667 74HCT192 
Falrchll;l 74f1C4514 * 666 

RCA CD74f1C573 * 739 
449-82 RCA C074HCTl9Z * 739 

454-155 
459-185 

449-89 74HCT193 Motorola MC74HC85 
Motorola MC74HC4514 454-125 

74HC574 
C074HCB5 * 739 

RCA C07411CTl93 * 739 
Fairchild 74lfC574 * 666 RCA 

National MM74HC4514 454-131 456-31 449-97 74HCT194 

flCA C074f1C4514 * 739 74HC86 Fairchild 7411C86 * 665 RCA C07411CTl94 * 740 
Motorola MC74HC574 456-40 

454-137 National MM74HC574 456-46 459-5 74HCT195 

74HC4516 Motorola MC74HC86 459-14 RCA C07411CTl95 * 740 

F&lrchlld 74f1C4516 * 66B 
RCA C07411C574 * 739 National MM74HC86 459-23 74HCT20 

456-52 
451-76 RCA C07411C86 * 740 

RCA C07411CT20 * 740 
74HC58 Motorola MC74HC58 457-182 74HCT221 74HC4520 74HC640 459-31 

RCA C074lfCT221 * 740 IlCA C07411C4520 * 739 Fairchild 7411C640 * 667 SPI SP74HC86 * 767 
451-148 459-32 74HCT238 

465-117 RCA C074f1CT238 * 739 
74HC4538 Motorola MC74HC640 465-120 74HC90 SPI SP7411C90 * 768 74HCT240 Ftlrclllld 7411C4538 * 668 RCA C074lfC640 * 739 452-101 

RCA C07411CT240 * 740 
462-46 465-124 74HC93 SPI SP74HC93 * 768 74HCT241 

Motorola MC74HC4538 462-50 74HC643 451-149 RCA CD7411CT241 * 740 
IlCA . C07411C4538 * 740 Fairchild 74HC643 * 667 

74HC942 
74HCT242 

462-60 465-115 
lIalienal r.11.I74HC942 * 736 

74HCTOO RCA C074HCT242 * 739 
74HC4543 Motorola MC74HC643 465-121 RCA C074HCTOO * 740 74HCT243 

Motorola MC74HC4543 455-15 IlCA C0741lC643 * 739 74HCT02 IlCA C074f1CT243 * 739 
National MM74HC4543 455-60 465-125 RCA C074HCT02 * 740 74HCT244 

74HC4703 74HC645 74HCT04 RCA C07411CT244 * 740 
Fzlrchlld 74HC4703 * 665 Fairchild 74HC645 * 667 Fairchild 74HCT04 * 667 74HCT245 

464-38 465-148 450-166 RCA C07411CT245 * 739 
74HC51 Motorola MC74HC51 457-197 Motorola MC74HC645 465-137 RCA C074f1CT04 * 740 74HCT251 
74HC533 RCA C07411C645 * 739 74HCT07 IlCA C07411CT251 * 740 

Falrchll:l 74f1C533 * 665 465-141 Fairchild 74lfCT07 * 667 74HCT253 
460-6 74HC646 450-79 RCA C07411CT253 * 740 

Motorola MC74HC533 460-15 Fairchild 74J1.C646 * 665 74HCT08 74HCT257 
National MM74HC533 460-19 * 667 RCA C07411CT08 * 740 RCA C07411CT257 * 740 

11 Indicates page number In ApplicatIOn Note Directory. 
* Indicates additional data is provided on the page noted. 
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Number Source Davlce Pagl-Llne Number Source Davlce Page-Line Number Source 

74HCT259 
RCA 

74HCT266 
RCA 

74HCT27 
RCA 

74HCT273 
RCA 

74HCT280 
RCA 

74HCT297 
RCA 

74HCT299 
RCA 

74HCT30 
RCA 

74HCT32 
RCA 

74HCT354 
RCA 

74HCT356 
RCA 

74HCT365 
RCA 

74HCT366 
RCA 

74HCT367 
RCA 

74HCT368 
RCA 

74HCT373 
RCA 

74HCT374 
RCA 

74HCT377 
RCA 

74HCT384 
RCA 

74HCT390 
RCA 

74HCT393 
RCA 

74HCT4002 
RCA 

74HCT40104 
RCA 

74HCT40105 
RCA 

74HCT4017 
RCA 

74HCT4020 
RCA 

74HCT4024 
RCA 

74HCT4040 
RCA 

74HCT4051 
RCA 

74HCT4052 
RCA 

74HCT4053 
RCA 

74HCT4060 
HCA 

74HCT42 
RCA 

74HCT4511 
RCA 

74HCT4514 
RCA 

74HCT4520 
RCA 

74HCT533 
RCA 

74HCT534 
RCA 

74HCT538 
RCA 

74HCT540 
RCA 

74HCT541 
RCA 

74HCT563 
RCA 

74HCT564 
RCA 

74HCT573 
RCA 

144 

CD74HCT259 * 739 

CD74HCT266 * 740 

CD7411CT27 * 740 

CD74HCT273 * 739 

CD74HCT280 * 739 

CD7411CT297 * 740 

CD7411CT299 * 740 

CD74HCT30 * 740 

CD7411CT32 * 740 

CD74HCT354 * 740 

C07411CT356 * 740 

C074HCT365 * 740 

CD7411CT366 * 740 

CD7411CT367 * 740 

CD74HCT368 * 740 

C07411CT373 * 739 

CD7411CT374 * 739 

CD74HCT377 * 739 

CD74HCT384 * 739 

CD7411CT390 * 73!! 

C07411CT393 * 739 

CD74HCT4002 * 740 

CD74HCT40104 * 740 

CD74HCT40105 * 740 

CD74HCT4017 * 739 

CD74HCT4020 * 739 

CD74HCT4024 * 739 

CD74HCT4040 * 739 

CD74HCT4051 * 740 

CD74HCT4052 * 740 

CD74HCT4053 * 740 

CD74HCT4060 * 739 

CD74HCT42 * 739 

CD74HCT4511* 739 

CD74HCT4514 * 739 

CD74HCT4520 * 739 

CD7411CT533 * 739 

CD74HCT534 * 739 

CD74HCT538 * 740 

CD74HCT540 * 740 

CD74HCT541 * 740 

CD74HCT563 * 739 

CD74HCT564 * 739 

CD7411CT573 * 739 

74HCT574 
RCA 

74HCT640 
RCA 

74HCT643 
RCA 

74HCT645 
RCA 

74HCT646 
RCA 

74HCT648 
RCA 

74HCT670 
RCA 

74HCT688 
RCA 

74HCT73 
RCA 

74HCT74 
RCA 

74HCT75 
RCA 

74HCT76 
RCA 

74HCT85 
RCA 

74HCT86 
RCA 

74HCU04 
Motorola' 

74HCU4049 
RCA 

74LOO TI 
74L 157 TI 
74L 164 National 

TI 
74L47 TI 
74L91 National 

TI 
74L95 National 

TI 
74L99 TI 
74LSOO Fairchild 

Hitachi 
'Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

74LS01 Hitachi 

74LS02 

74LS03 

74LS04 

Motorola 
National 
Signetics 
TI 

Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
TI 

Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

CD74HCT574 * 739 

CD74HCT640 * 739 

CD74HCT643 * 739 

CD7411CT645 * 739 

CD7411CT646 * 739 

CD74HCT648 * 739 

CD74HCT670 * 739 

CD7411CT688 * 739 

CD7411CT73 * 739 

CD74HCT74 * 739 

CD7411CT75 * 739 

CD74HCT76 * 739 

CD7411CT85 * 739 

C074HCT86 * 740 

MC74HCU04 450-168 

CD74HCU4049 * 740 
SII74LOO * 833 
SII74L157 * 887 
DM74L 164A 3490-98 
SN74L 164 3490-100 
SN74L47 2464-2 
DM74L91 3491-2 
SN74L91 3490-133 
DM74L95 3488-47 
SN74L95 3488-42 
SN74L99 3488-43 
74LSOO 492-35 
HD74LSOO 492-36 
M74LSOO 492-37 
SN74LSOO 492-39 
DM74LSOO 492-41 
74LSOO 492-43 
74LSOO 492-45 
SII74LSOO * 833 

HD74LS01 
SN74LS01 
DM74LS01 
74LS01 
SII74LSOI 

74LS02 
HD74LS02 
M74LS02 
SN74LS02 
DM74LS02 
74LS02 
74LS02 
SII74LS02 

74LS03 
HD74LS03 
M74LS03 
SN74LS03 
DM74LS03· 
74LS03 
SII74LS03 

74LS04 
HD74LS04 
M74LS04 
SN74LS04 
DM74LS04 
74LS04 
74LS04 
S1I74LS04 

492-47 
491-165 
491-170 
491-174 
491-180 

* 833 
491-183 
494-121 
494-123 
494-124 
494-127 
494-130 
494-132 
494-137 

* 833 
494-140 
491-164 
491-166 
491-167 
491-171 
491-175 
491-177 

* 834 
491-184 
478-4 
478-5 
478-6 
478-8 
478-10 
478-12 
478-14 

74LS05 Fairchild 74LS05 

* 834 
478-16 
477-83 
477-84 
477-85 
477-87 

Hitachi HD74LS05 
Mitsubishi M74LS05 
Motorola SN74LS05 

74LS05 National 
SGS 
Signetics 
TI 

74LS08 Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

74LS09 Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

74LS10 Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

74LS104 
TI 

74LS105 

74LS107 

74LS109 

TI 

Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
Signetics 
TI 

Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

74LS11 Fairchild 

74LS112 

Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 

~ SGS 

74LS113 

74LS114 

Signetics 
TI 

FairChild 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 

Arranged alphanumerlcally from left to right. 

Base 
Device Page-Line Number Source Device Page-Line 

DM74SL05 
74LS05 
74LS05 
SII74LS05 

74LS08 
HD74LS08 
M74LS08 
SN74LS08 
DM74LS08 
74LS08 
74LS08 
SII74LSOB 

74LS09 
HD74LS09 
M74LS09 
SN74LS09 
DM74LS09 
74LS09 
74LS09 
SII74LS09 

74LS10 
HD74LS1O 
M74LS10 
SN74LS10 
DM74LS10 
74LS10 
74LS10 
SII74LS10 

SN74LS104 

SN74LS105 

477-89 
477-91 
477-93 

* 834 
477-95 
489-161 
489-162 
489-163 
489-165 
489-167 
489-169 
489-171 

* 835 
489-173 
489-104 
489-105 
489-106 
489-108 
489-110 
489-113 
489-115 

* 836 
489-117 
491-10 
491-11 
491-12 
491-14 
491-16 
491-18 
491-20 

* 836 
491-22 

506-9 

506-10 

74LS107 488-13 
HD74LS107 488-14 
M74LS107A 488-16 
SN74LS107A 488-20 
DM74LS107A 488-24 
74LS107 488-28 
SII74LS107A * 86!! 

488-32 

74LS109 487-135 
HD74LS109 487-136 
M74LS109A 487-137 
SN74LS109A 487-139 
DM74LS109 487-141 
74LS109 487-143 
74LS109 487-145 
SII74LS109A * 870 

74LS11 
HD74LS11 
M74LS11 
SN74LS11 
DM74LS11 
74LS11 
74LS11 
SII74LSll 

487-147 
489-65 
489-38 
489-66 
489-68 
489-70 
489-72 
489-74 

* 836 
489-76 

74LS112 488-115 
HD74LS112 488-116 
M74LS112A 488-117 
SN7 4LS 112A 488-119 
DM74LS112 488-121 
74LS112 488-148 
74LS112 488-123 
SII74LS112A * 871 

488-125 

74LS113 488-76 
HD74LS113 488-77 
M74LS113A 488-78 
SN74LS113A 488-80 
DM74LS113A 488-82 
74LS113 488-84 
74LS113 488-86 
S1I74LS113A * 871 

488-88 

74LS114 488-140 

74LS114 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
TI 

74LS12 Hitachi 
Mitsubishi 
Motorola 
National 
TI 

74LS122 

74LS123 

74LS124 

74LS125 

Hitachi 
Motorola 
National 
TI 

Hitachi 
Motorola 
National 
TI 

TI 

HD74LS114 
M74LS114A 
SN74LS114A 
DM74LS114A 
T74LS114 
SN74LS114A 
HD74LS12 
M74LS12 
SN74LS12 
DM74LS12 
SH74LS12 

488-141 
488-142 
488-144 
488-146 
488-150 
488-152 
490-157 
490-158 
490-160 
490-162 

* 837 
490-164 

HD74LS122 500-126 
SN74LS122 500-128 
DM74LS122 500-130 
SH74LS122 * 873 

500-132 

HD74LS123 500-167 
SN74LS123 500-169 
DM74LS123 500-171 
SII74LS123 * 874 

500-173 
II 237-11 

SN74LS124 507-53 
2946-42 

Fairchild 74LS125 476-143 

74LS126 

Mitsubishi M7 4LS 125A 476-144 
National DM74LS125A 476-148 
SGS 74LS125A 476-150 
Signetics 74LS125A 476-152 
TI SII74LS125A * 875 

Fairchild 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

476-154 

74LS126 476-118 
M74LS126A 476-119 
SN74LS126A 476-121 
DM74LS126 476-123 
74LS126 476-125 
74LS126A 476-127 
SII74LS126A * 875 

74LS13 Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

74LS13 
HD74LS13 
M74LS13 
SN74LS13 
DM74LS13 
T74LS13 
74LS13 
S1I74LS13 

476-129 
507-82 
507-83 
507-84 
507-86 
507-88 
507-92 
507-94 

* 837 
507-97 

74LS132 

74LS133 

74LS136 

74LS137 

74LS138 

Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 
Mitsubishi 
Motorola 
SGS 

Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

74LS132 
HD74LS132 
M74LS132 
SN74LS132 
DM74LS132 
74LS132 
74LS132 
SN74LS132 

74LS133 
M74LS133 
SN74LS133 
74LS133 . 

74LS136 
HD74LS136 
M74LS136 
SN74LS136 
DM74LS136 
74LS136 
74LS136 
SII74LS136 

507-129 
507-130 
507-131 
507-133 
507-135 
507-90 
507-137 
507-140 

492-120 
492-121 
492-123 
492-125 

494-173 
494-174 
494-175 
494-177 
494-179 
494-181 
494-183 

* 878 
495-2 

TI SII74LS137 * 879 
484-14 

Fairchild 74LS138 
Hitachi HD74LS138 
Mitsubishi M74LS138 
Motorola SN74LS138 

483-170 
483-171 
483-172 
483-174 
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74LS138 74LS156 74LS165 74LS181 
Ilational DM74LS138 483-176 Motorola SN74LS156 483-105 Motorola SN74LS165 502-83 TI Sfl74LS181 * 897 

1094-126 National DM74LS156 483-107 ~ 246-5 475-51 
SGS 74LS138 483-178 SGS 74LS156 483-109 3490-62 74LS183 
Signetics 74LS138 483-180 Signetics 74LS156 483-111 ~ 246-5 TI SU74LS183 * 8!1B 
TI SII74LS138 * 880 TI SII74LS156 * 886 TI SI174LS165 * 891 474-156 

483-182 483-113 502-85 74LS189 

*" 880 74LS157 * 891 
Fairchild 74LS189 3471-33 

1094-128 Fairchild 74LS157 499-38 3490-71 
Motorola SN74LS189 3471-34 

74LS139 Hitachi HD74LS157 499-39 74LS166 TI SII74LS189A * 900 

Fairchild 74LS139 483-68 Mitsubishi M74LS157 499-40 Mitsubishi M74LS166 502-99 3471-89 

Hitachi HD74LS139 483-69 Motorola SN74LS157 499-42 Motorola SN74LS166 502-101 74LS19 TI Sfl74LS19 * 839 
Motorola SN74LS139 483-71 National DM74LS157 499-44 National DM74LS166 502-103 507-174 

National DM74LS139 483-73 SGS 74LS157 499-46 TI SII74LS166 * 891 
74LS190 

Fairchild 74LS190 482-7 
SGS 74LS139 483-75 Signetics 74LS157 499-48 502-105 Hitachi HD74LS190 482-8 
Signetics 74LS139 483-77 TI SII74LS157 * 887 * 891 Motorola SN74LS190 482-10 
TI SII74LS139 * 860 499-50 3490-72 National DM74LS190 482-12 

483-79 74LS158 74LS168 

74LS14 74LS14 507-160 Fairchild 74LS158 498-132 Fairchild 74LS168 481-104 SGS 74LS190 " 482-14 r--' Fairchild 
Hitachi HD74LS14 507-161 Hitachi HD74LS158 498-133 Hitachi HD74LS166 481-105 TI S1I74LS190 * 901 

Mitsubishi M74LS14 507-162 Mitsubishi M74LS158 498-134 Motorola SN74LS168 48'1-107 482-17 
74LS191 

Motorola SN74LS14 507-164 Motorola SN74LS158 4980136 National DM74LS168A 481-109 Fairchild 74LS191 479-153 
National DM74LS14 507-166 National DM74LS158 498-138 SGS T74LS168 481-111 Hitachi HD74LS191 479-154 
SGS 74LS14 507-168 SGS 74LS158 498-140 Signetics 74LS168A 481-113 Motorola SN74LS191 479-156 ~ Signetics 74LS14 507-170 Signetics 74LS158 498-142 74LS169 National DM74LS191 479-158 
TI SII74LS14 * 837 TI SI174LS158 * 887 Fairchild 74LS169 479-103 SGS 74LS191 479-160 

507-173 498-144 Hitachi HD74LS169 479-104 Signetics 74LS191 479-162 e 
74LS160 Motorola SN74LS169 479-106 74LS145 

Fairchild 74LS160 480-160 TI SI/74LS191 * 901 

I Fairchild 74LS145 482-150 National DM74LS169A 479-108 
TI SII74LS145 * 862 

Hitachi HD74LS160A 480-161 SGS T74LS169 479-110 
479-164 

74LS192 .. 
482-152 Motorola SN74LS160A 480-163 Signetics 74LS169A 479-112 " Fairchild 74LS192 481-151 .., 

74LS147 National DM74LS16OA 480-165 TI SN74LS169A 479-116 
TI S:174LS147 * 882 SGS 74LS160 480-167 SN74LS1698 479-117 

Hitachi HD74LS192 481-152 

509-36 Signetics 74LS160A 480-169 74LS170 
. Motorola SN74LS192 481-154 ~ 

74LS148 TI SII74LS160A * 889 Fairchild 74LS170 497-4 National DM74LS192 481-156 

~ Hitachi HD74LS148 508-148 480-171 3470-47 SGS 74LS192 481-158 
TI S:174LS148 * S83 74LS161 Motorola SN74LS170 497-6 Signetics 74LS192 481-160 ~ 508-151 AMD SN74LS161 478-136 3470-51 TI SII74LS192 * 902 . , 

* 803 Fairchild 74LS161 478-138 National DM74LS170 497-8 481-162 
1098-113 Hitachi HD74LS161A 478-139 3470-55 74LS193 

74LS15 Fairchild 74LS15 489-18 Mitsubishl M74LS161 478-106 SGS 74LS170 497-10 Fairchild 74LS193 480-16 

Hitachi HD74LS15 489-19 Motorola SN74LS161A 478-141 Signetics 74LS170 497-11 Hitachi HD74LS193 480-17 

Mitsubishi M74LS15 489-20 National DM74LS161A 478-143 3470-57 Motorola SN74LS193 480-19 

Motorola SN74LS15 489-22 SGS 74LS161 478-145 TI S1I74LS170 * 893 
National DM74LS193 480-21 

National DM74LS15 489-24 Signetics 74LS161A 478-147 497-13 SGS 74LS193 480-23 

SGS 74LS15 489-26 TI SII74LS161A * 689 * 693 
Signetics 74LS193 480-25 

TI SII74LS15 * 638 478-149 3470-61 TI SII74LS193 * 902 
489-28 74LS162 74LS171 480-27 

74LS151 Fairchild 74LS162 481-19 TI S!174LSl7l * 893 74LS194 
Fairchild 74LS151 I 499-169 Hitachi HQ74LS162A 481-20 485-175 AMD SN74LS194A 3488-63 
Hitachi HD74LS151A 499-170 Motorola SN74LS162A 481-22 74LS173 Fairchild 74LS194A 3488-109 
Mitsubishi M74LS151 499-171 National DM74LS162 481-24 Fairchild 74LS173A 486-33 Hitachi HD74LS194A 501-160 

Motorola SN74LS151 499-173 SGS 74LS162 481-26 Motorola SN74LS173A 486-35 3488-75 

National DM74LS151 499-175 Signetics 74LS162A 481-28 National DM74LS173 486-37 Mitsubishi M74LS194A 501-161 

SGS 74LS151 499-177 TI SlI74LS162 * 890 Signetics 74LS173 486-39 Motorola SN74LS194A 501-163 

Signetics 74LS151 499-179 74LS163 TI S!l74LS173A* 094 3489-5 
,TI SII74LS151 * 804 Fairchild 74LS163 478-183 486-41 National DM74LS194A 501-165 

499-181 Hitachi HD74LS163A 478-184 74LS174 Signetics 74LS194A 501-167 

74LS152 Mitsubishi M74LS163 478-185 Fairchild 74LS174 486-66 TI S1I74LS194A * 902 
Hitachi HD74LS152 500-12 Motorola SN74LS163A 478-186 Hitachi HD74LS174 486-67 501-169 
Motorola SN74LS152 500-14 ~ 246-5 Mitsubishi M74LS174 486-68 * 902 
SGS T74LS152 500-15 National DM74LS163A 478-187 Motorola SN74LS174 486-69 3488-99 

74LS153 SGS 74LS163 478-188 National DM74LS174 486-71 74LS195 
Fairchild 74LS153 498-41 Signetics 74LS163A 478-189 SGS 74LS174 486-73 Fairchild 74LS195 501-57 
Hitachi HD74LS153 498-42 TI S1I74LS163A * 690 Signetics 74LS174 486-75 74LS195A 3488-110 
Mitsubishi M74LS153 498-43 478-190 TI S1I74LS174 * 895 Hitachi HD74LS195A 501-58 
Motorola SN74LS153 498-45 74LS164 486-77 3488-127 
National DM74LS153 498-47 Fairchild 74LS164 502-34 74LS175 Mitsubishi M74LS195A 501-59 
SGS 74LS153 498-49 3490-105 Fairchild 74LS175 485-134 Motorola SN74LS195A 501-61 
Signetics 74LS153 498-51 Hitachi HD74LS164 502-35 Hitachi HD74LS175 485-135 3489-6 
TI SU74LS153 * 824 3490-109 Mitsubishi M74LS175 485-136 National DM74LS195A 501-63 

498-53 Mitsubishi M74LS164 502-36 Motorola SN74LS175 485-138 Signetics 74LS195A 501-64 
74LS154 Motorola SN74LS164 502-38 ~ 246-5 3489-18 

National DM74LS154 484-41 3490-111 National DM74LS175 485-140 TI SII74LS195A * 903 
Signetics 74LS154 484-43 National DM74LS164 502-40 1097-3 501-66 

74LS155 3490-115 SGS 74LS175 485-142 * 903 
Fairchild 74LS155 483-134 SGS 74LS164 502-42 Signetics 74LS175 485-144 3489-24 

"Hitachi HD74LS155 483-135 Signetics 74LS164 502-44 TI SII74LS175 * 895 74LS196 
Motorola SN74LS155 483-137 3490-121 485-146 Fairchild 74LS196 480-109 
National DM74LS155 483-139 TI SI/74LS164 * 891 74LS18 Hitachi HD74LS18 475-41 Hitachi HD74LS196 480-110 
SGS 74LS155 483-141 502-46 TI SII74LS18 * 839 Motorola SN74LS196 480-112 
Signetics 74LS155 483-143 * 891 507-98 National DM74LS196 480-114 
TI S1l74LS155 * 886 3490-125 74LS181 SGS 74LS196 480-116 

483-145 74LS165 Fairchild 74LS181 475.40 TI SIl74LS196 * 903 
74LS156 Fairchild 74LS165 502-80 Motorola SN74LS181 475-43 480-118 

Fairchild 74LS156 483-102 3490-59 SGS 74LS181 475-45 74LS197 
Hitachi HD74LS156 483-103 Mitsubishi M74LS165 502-81 Signetics 74LS181 475-47 Fairchild 74LS197 478-72 

~ Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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74LS197 74LS240 74LS245 74LS258 
Hitachi HD74LS197 478-73 mil 81174L8240 * 715 Fairchild 74LS245 504-187 TI 8H74L8258A * 917 
Motorola SN74LS197 478-75 2471-9 2479-23 498-104 
National DM74LS197 478-77 Motorola SN74LS240 503-145 Mitsubishi M74LS245 504-188 74LS259 

SGS 74LS197 478-79 2471-13 2479-24 Fairchild 74LS259 496-36 

Signetics 74LS197 478-80 National DM74LS240 503-148 1,11,11 8"74L8245 * 715 Mitsubishi M74LS259 496-37 

TI 8tl74L8197 * 9D4 Signetics 74LS240 503-149 505-4 Motorola SN74LS259 496-39 

478-82 2471-18 * 715 National DM74LS259 496-41 

74LS20 Fairchild 74LS20 490-120 TI 81174L8240 * 910 2470-32 SGS 74LS259 496-43 

Hitachi HD74LS20 490-121 503-152 Motorola SN74LS245 505-9 Signetics 74LS259 496-45 

Mitsubishi M74LS20 490-122 * 910 
2479-25 TI 8H74L8259 * 917 

Motorola SN74LS20 490-124 2471-25 National DM74LS245 505-12 496-47 

National DM74LS20 490-126 74LS241 81gnatlcs 74L8245 * 779 * 917 

SGS 74LS20 490-128 AMD SN74LS241 504-42 505-15 1098-83 

Signetics 74LS20 490-130 2470-11 * 779 74LS26 Fairchild 74LS26 491-70 

TI 81174L820 * 839 Fairchild 74LS241 504-44 2479-29 Motorola SN74LS26 491-72 

490-132 2470-17 TI 81174L8245 * 913 National DM74LS26 491-74 

74LS21 Fairchild 74LS21 488-182 Hitachi HD74LS241 504-46 505-23 SGS T74LS26 491-75 

Hitachi HD74LS21 488-183 2470-20 * 913 Signetics 74LS26 491-77 

Mitsubishi M74LS21 488-184 Mitsubishi M74LS241 504-47 2479-2 TI 81174L826 * 841 

Motorola SN74LS21 489-2 1.11.11 81174[8241 * 715 
74LS247 491-79 

Fairchild 74LS247 2463-150 74LS260 
National DM74LS21 489-4 504-51 

Hitachi HD74LS247 2463-155 Fairchild 74LS260 494-15 
SGS 74LS21 489-6 * 715 Motorola SN74LS247 2463-161 Motorola SN74LS260 494-17 
Signetics 74LS21 489-8 2470-30 

National DM74LS247 2463-167 SGS T74LS260 494-19 
TI 81174L821 * 840 Motorola SN74LS241 504-56 

TI 81174L8247 * 913 
Signetics 74LS260 494-21 

489-10 2470-40 2464-3 74LS261 
74LS210 National DM74LS241 504-60 74LS248 TI 81174L8261 * 918 

l,n,\I 81174L8210 * 715 Signetics 74LS241 504-63 Fairchild 74LS248 2463-107 475-107 
503-140 2470-47 Hitachi HD74LS248 2463-111 

74LS266 
74LS211 TI 81174L8241 * 911 

Fairchild 74LS266 495-71 
TI SN74LS211 3471-118 Motorola SN74LS248 2463-119 

504-67 Mitsubishi M74LS266 495-72 
74LS212 National DM74LS248 2463-125 Motorola SN74LS266 495-74 

TI SN74LS212 3471-119 * 911 TI 81174L8248 * 914 National DM74LS266 495-76 74LS213 2470-58 2463-136 
TI SN74LS213 ' 3471-121 74LS242 SGS 74LS266 495-78 

74LS214 AMD SN74LS242 503-72 74LS249 ,TI SII74L8266 * 918 
TI SN74LS214 3476-13 2476-60 

Fairchild 74LS249 2463-81 495-82 
74LS215 Fairchild 74LS242 503-74 

Hitachi HD74LS249 2463-83 74LS27 Fairchild 74LS27 494-50 
TI SN74LS215 3475-102 2476-64 

Motorola SN74LS249 2463-89 Hitachi HD74LS27 494-51 
74LS216 Mitsubishi M74LS242 503-76 

National DM74LS249 2463-93 Mitsubishi M74LS27 494-52 
TI SN74LS216 3472-25 Motorola SN74LS242 503-80 

TI 81174L8249 * 914 Motorola SN74LS27 494-54 
74LS217 2476-66 

2463-102 National DM74LS27 494-56 
TI SN74LS217 3472-26 National DM74LS242 503-84 

74LS251 SGS 74LS27 494-58 Fairchild 74LS251 500-49 74LS218 Signetics 74LS242 503-86 Signetics 74LS27 494-60 
TI SN74LS218 3471-126 Hitachi HD74LS251 500-50 

74LS219 2477-2 Mitsubishi M74LS251 500-51 TI 81174L827 * 842 
494-62 

TI 81174L8219A * 906 TI 81174L8242 * 911 Motorola SN74LS251 500-53 74LS273 
3471-90 503-90 National DM74LS251 500-55 AI,1D 81174L8273 *1227 

74LS22 Fairchild 74LS22 490-64 * 911 SGS 74LS251 500-57 486-156 
Hitachi HD74LS22 490-65 2477-6 Signetics 7~LS251A 500-59 Fairchild 74LS273 486-158 74LS243 
Mitsubishi M74LS22 490-66 AMD SN74LS243 503-73 TI 81174LS251 * 915 Mitsubishi M74LS273 486-159 
Motorola SN74LS22 490-68 2476-61 500-61 m,lI SII74L8273 * 715 
National DM74LS22 490-70 , Fairchild 74LS243 503-75 * 915 486-161 
SGS 74LS22 490-72 2476-65 1098-98 Motorola SN74LS273 486-163 
TI 81174L822 * 840 Mitsubishi M74LS243 503-77 74LS253 SGS T74LS273 486-164 

490-74 Motorola SN74LS243 503-81 
Fairchild 74LS253 497-152 Signetics 74LS273 486-166 

74LS221 2477-1 
Hitachi HD74LS253 497-153 TI 81174L8273 * 919 

Hitachi HD74LS221 500-142 
National DM74LS243 503-85 

Mitsubishi M74LS253 497-154 486-168 
Motorola SN74LS221 500-144 

Signetics 74LS243 503-87 
Motorola SN74LS253 497-156 74LS275 

National DM74LS221 500-146 National DM74LS253 497-158 TI 81174L8275 * 920 
TI 81174L8221 * 906 

2477-3 SGS 74LS253 497-160 476-95 
500-149 TI 81174L8243 * 912 Signetics 74LS253 498-1 74LS279 

74LS222 503-91 TI SN74LS253 498-3 Fairchild 74LS279 495-169 
TI 81174L8222 * 907 * 912 74LS256 Hitachi HD74LS279 495-170 

3456-5 2477-7 Fairchild 74LS256 495-90 Mitsubishi M74LS279 495-171 
74LS224 

74LS244 
Mitsubishi M74LS256 495-91 Motorola SN74LS279 495-173 AMD SN74LS244 503-179 

TI 81174L8224 * 907 2470-12 Motorola SN74LS256 495-93 National DM74LS279 495-175 
3456-6 

Fairchild 74LS244 503-181 SGS T74LS256 495-95 SGS 74LS279 495-177 
74LS227 2470-18 Signetics 74LS256 495-96 TI 8H74L8279 * 921 

TI 81174L8227 * 909 Hitachi HD74LS244 504-1 74LS257 495-180 
3456-9 Fairchild 74LS257 498-169 74LS28 Fairchild 74LS28 494-122 

74LS228 2470-21 Hitachi HD74LS257 498-170 Motorola SN74LS28 494-128 
TI 81174L8228 * 909 Mitsubishi M74LS244 504-2 Mitsubishi M74LS257 498-171 SGS T74LS28 494-134 

3456-10 2470-22 Motorola SN74LS257A 498-173 TI 81174L828 * 842 
74LS24 TI 81174L824 * 840 1,11,11 81174L8244 * 715 National DM74LS257B 498-175 494-141 

* 841 504-5 SGS 74LS257 498-177 74LS280 
507-141 * 715 Signetics 74LS257A 498-179 Hitachi HD74LS280 509-10 

74LS240 2470-31 TI 81174L8257A * 916 TI 81174L8280 * 921 
AMD SN74LS240 503-132 Motorola SN74LS244 504-8 498-181 509-12 

2470-66 2470-41 74LS258 74LS283 
Fairchild 74LS240 503-134 National DM74LS244 504-61 Fairchild 74LS258 498-91 Fairchild 74LS283 476-66 

2471-3 Signetics 74LS244 504-10 Hitachi HD74LS258 498-92 Hitachi HD74LS283A 476-68 
Hitachi HD74LS240 503-136 2470-48 Mitsubishi M74LS258 498-93 Mitsubishi M74LS283 476-70 
Mitsubishi M74LS240 503-156 TI 81174L8244 * 912 Motorola SN74LS258A 498-95 Motorola SN74LS283 476-73 

2471-5 504-12 National DM74LS258B 498-97 National DM74LS283 476-77 
l,lUl 81174L8240 * 715 * 912 SGS 74LS258 498-99 SGS 74LS283 476-81 

503-141 2470-59 Signetics 74LS258A 498-102 Signetics 74LS283 476-85 

Arranged alphanumerically from left to right. 
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74LS283 74LS311 74LS341 74LS368 
TI :::174LS283 * 922 TI Srl74LS311 3471-114 r.:!~1 SII74LS341 * 715 Motorola SN74LS368A 477-131 

476-89 74LS312 2470-33 National DM74LS368A 477-135 
74LS289 TI SN74LS312 3471-115 74LS344 SGS 74LS368 ' 477-139 

Fairchild 74LS289 3471-30 74LS314 r.1I.11 SII74LS344 * 715 Signetics 74LS368A 477-143 
Motorola SN74LS289 3471-31 TI SN74LS314 3476-12 504-6 • TI SII74LS36SA * 936 
TI SII74LS289A * 924 74LS315 * 715 477-147 

3471-81 TI SN74LS315 3475-101 2470-34 -* 936 
74LS290 74LS316 74LS347 2471-35 

Hitachi HD74LS290 480-58 TI SN74LS316 3472-21 Fairchild 74LS347 2463-139 74LS37 Fairchild 74LS37 491-102 
Motorola SN74LS290 480-61 74LS317 TI SII74LS347 * 931 Hitachi HD74LS37 491-103 
National DM74LS290 480-65 TI SN74LS317 3472-22 2463-145 Mitsubishi M74LS37 491-104 
SGS 74LS290 480-69 74LS318 74LS348 

Motorola SN74LS37 TI SII74LS348 * 931 491-106 
Signetics 74LS290 480-73 TI SN74LS318 3471-124 

508-152 National DM74LS37 491-108 
TI SII74LS290 * 924 74LS319 SGS 74LS37 491-110 

480-77 TI Sil74LS319.\ * 929 * 931 
74LS292 3471-82 1098-115 Signetics 74LS37 491-112 

TI SU74LS292 * 924 74LS32 Fairchild 74LS32 493-147 
74LS352 TI S1I74LS37 * 844 

482-90 Fairchild 74LS352 497-127 491-114 
74LS293 Hitachi HD74LS32 493-148 Mitsubishi M74LS352 497~ 128 74LS373 

Fairchild 74LS293 479-48 Mitsubishi M74LS32 493-149 Motorola SN74LS352 497-130 AI.l0 SII74LS373 *1227 
Hitachi HD74LS293 479-50 Motorola SN74LS32 493-151 National DM74LS352 497-132 496-71 
Motorola SN74LS293 ' 479-54 National DM74LS32 493-153 SGS T74LS352 497-134 Fairchild 74LS373 496-72 
National DM74LS293 479-58 SGS 74LS32 493-155 TI SII74LS352 * 932 Mitsubishi M74LS373 496-74 

~ 
SGS 74LS293 479-62 Signetics 74LS32 493-157 497-136 m.lI S1I74LS373 * 715 
Signetics 74LS293 479-66 TI SII74LS32 * 843 74LS353 496-76 
TI Sll74LS293 * 925 493-159 Fairchild 74LS353 497-95 Motorola SN74LS373 496-79 

479-70 74LS320 Mitsubishi M74LS353 497-96 National DM74LS373 496-82 
74LS294 TI SII74LS320 * 929 Motorola SN74LS353 497-98 SGS T74LS373 496-83 

i TI S1I74LS294 * 925 506-173 National DM74LS353 497-100 Signallcs 74LS373 * 783 
482-88 74LS321 SGS T74LS353 497-102 496-87 .. 

74LS295 TI SII74LS321 * 929 TI SII74LS353 * 933 TI S!l74LS373 * 937 ~ Fairchild 74LS295 501-24 506-174 497-104 496-91 i 
74LS295A 3488-111 74LS322 74LS354 74LS374 ~ 

Mitsubishi M74LS295B 501-25 AMD SN74LS322 476-101 TI SlI74LS354 * 933 AUO S1I74LS374A * 1227 

llil Motorola SN74LS295A 501-27 Fairchild 74LS322 502-112 500-28 487-10 
3489-7 Motorola SN74LS322 476-103 74LS355 Fairchild 74LS374 487-11 g SGS 74LS295A 501-29 

TI SlI74LS322A * 930 TI S1I74LS355 * 934 Mitsubishi M74LS374 487-13 I 

Signetics 74LS295B 501-31 500-24 m.1I SII74LS374 * 715 
1 

476-105 I 

TI S:l74LS295!l * 925 
74LS323 74LS356 487-15 1 

501-33 AMD SN74LS323 , 502-161 TI SII74LS356 * 934 Motorola SN74LS374 487-18 j * 925 3490-22 
500-29 \I 246-5 

3489-25 
Fairchild 74LS323 502-165 

74LS357 National DM74LS374 487-21 
74LS297 TI SII74LS357 * 935 SGS T74LS374 487-22 3490-26 TI SU74LS297 * 926' 500-25 Signetics 74LS374 487-24 

506-177 Mitsubishi M74LS323 502-168 74LS363 
* 926 Motorola SN74LS323 502-172 Signetics 74LS363 496-86 

TI S!l74LS374 * 938 

2945-42 TI SU74LS323 * 930 74LS365 
487-26 

74LS375 
74LS298 502-176 Fairchild 74LS365 180 Fairchild 74LS375 495-131 

Fairchild 74LS298 499-88 * 930 485-25 Hitachi HD74LS375 495-132 
Hitachi HD74LS298 499-91 3490-30 Mitsubishi M74LS365A 477-2 Mitsubishi M74LS375 495-133 
Mitsubishi M74LS298 499-92 74LS324 Motorola - SN74LS365A 477-6 Motorola SN74LS375 495-137 
Motorola SN74LS298 499-96 TI SN74LS324 507-30 National DM74LS365A 477-10 Signetics 74LS375 495-143 
National DM74LS298 499-100 74LS325 SGS 74LS365 477-14 TI SII74LS375 * 938 
SGS 74LS298 499-102 TI SN74LS325 507-54 Signetics 74LS365A 477-18 495-147 
Signetics 74LS298 499-104 2946-43 TI SII74LS365A * 935 74LS377 
TI Sr174LS2!l8 * 926 74LS326 477-22 M.1D SrI74LS377 *1227 

499-108 1"1 SN74LS326 507-55 * 935 487-46 

74LS299 2946-44 2471-30 Fairchild 74LS377 487-48 
Ar.lD SU74LS299 *1227 74LS327 74LS366 Mitsubishi M74LS377 487-49 

502-160 TI SN74LS327 507-56 Fairchild 74LS366 477-123 I.U.II S1I74LS377 * 715 
*1227 2946-45 Mitsubishi M74LS366A 477-126 487-51 

3490-1 74LS328 Motorola SN74LS366A 477-130 Motorola SN74LS377 487-53 
Fairchild 74LS299 502-164 TI Srl,74LS328 507-61 National DM74LS366A 477-134 \I 246-5 

3490-25 2946-46 SGS 74LS366 477-138 SGS T74LS377 487-54 
Hitachi HD74LS299 502-166 74LS33 Fairchild 74LS33 ' 494-72 Signetics 74LS366A 477-142 Signetics 74LS377 487-56 
Mitsubishi M74LS299 502-167 Motorola SN74LS33 494-74 TI SII74LS366A * 935 TI S1I74LS377 * 939 
Motorola SN74LS299 502-171 SGS T74LS33 494-76 477-146 487-58 
TI S:174LS299 * 927 Signetics 74LS33 494-78 * 935 74LS378 

502:175 TI S1I74LS33 * 843 2471-34 AMD SN74LS378 486-94 

74LS31O 494-80 74LS367 Fairchild 74LS378 486-96 
UI.II SII74LS310 * 715 74LS333 Fairchild 74LS367 476-181 Motorola SN74LS378 486-98 

74LS30 Fairchild 74LS30 492-89 TI FP74LS333 506-105 Hitachi HD74LS367 477-1 SGS T74LS378 486-100 
Hitachi HD74LS30 492-90 SN74LS333 3458-13 485-26 Signetics 74LS378 486-102 
Mitsubishi M74LS30 492-91 74LS334 Mitsubishi M74LS367A 477-3 TI SII74LS378 * 939 
Motorola SN7.4LS30 492-93 TI SN74LS334 3458-14 484-144 486-104 
National DM74LS30 492-95 74LS335 Motorola SN74LS367A 477-7 74LS379 
SGS. 74LS30 492-97 TI FP74LS335 506-106 National DM74LS367A 477-11 AMD SN74LS379 486-2 
Signetics 74LS30 492-99 3457-88 SGS 74LS367 477-15 Fairchild 74LS379 486-4 

TI S1I74LS30 * 842 SN74LS335 3458-9 Signetics 74LS367A 477-19 Motorola SN74LS379 486-6 
492-101 74LS336 TI SII74LS367A * 936 SGS T74LS379 486-8 

74LS301 TI SN74LS336 3458-10 477-23 TI SII74LS379 * 940 
Signetics N74LS301 497-59 74LS340 * 936 486-10 

74LS31 TI S:174LS31 * 843 m.lI SII74LS340 * 715 2471-31 74LS38 Fairchild 74LS38 491-54 
506-20 503-142 74LS368 Hitachi HD74LS38 491-55 

74LS31O 74LS341 Fairchild 74LS368 477-124 Mitsubishi M74LS38 491-56 
m.1I SII74LS310 * 715 m.lI S1I74LS341 * 715 Hitachi HD74LS368 477-125 Motorola SN74LS38 491-58 

504-52 504-53 Mitsubishi M74LS368A 477-127 National DM74LS38 491-60 

'11 Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted. 
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74LS38 SGS 
Signetics 
TI 

74LS380 
MMI 

74LS381 

74LS382 

74LS384 

74LS385 

74LS386 

A 1.1 0 

TI 

TI 

AMD 
Motorola 
TI 

AMD 
Motorola 
TI 

Bnl 
DIVlcl PlgI-L1nl Number Sourci 

74LS38 491-190 74LS42 National 
74LS38 491-62 SGS 
SH74LS38 * 844 Signetics 

491-64 TI 

SN74LS380 502-141 74LS422 

SII74LS381 * 1227 
475-38 

SII74LS381* 940 
475-52 

SH74LS382 * 941 
475-53 

SN74LS384 475-165 

TI 

74LS423 
TI 

74LS424 
TI 

74LS440 
TI 

SN74LS384 475-167 74LS441 
SI174LS384 * 941 TI 

476-2 

SN74LS385 474-10 
SN74LS385 474-12 

74LS442 
TI 

SH74LS385 * 942 
474-14 

Hitachi HD74LS386 495-33 74LS443 

74LS388 

74LS390 

74LS393 

Mitsubishi M74LS386 495-35 
Motorola SN74LS386 495-39 
National DM74LS386 495-17 
TI SII74LS386 * 942 

AMD 

Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

Fairchild 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 

SN74LS388 

74LS390 
SN74LS390 
DM74LS390 
T74LS390 
74LS390 
SII74LS390 

495-50 

485-169 

481-46 
481-50 
481-53 
481-56 
481-60 

* 943 
481-64 

479-11 
479-12 
479-14 
479-16 
479-18 
479-20 

, TI 

74LS393 
M74LS393 
SN74LS393 
DM74LS393 
T74LS393 
74LS393 
SII74LS393 * 943 

479-22 
74LS395 

74LS396 

74LS398 

Fairchild 74LS395 

Mitsubishi M74LS395A 
Motorola SN74LS395 

SN74LS395A 

501-121 
3488-112 
501-122 

3489-8 
501-124 
501-126 

3489-15 
SGS 

Signetics 
TI 

TI 

Motorola 
TI 

T74LS395 

74LS395A 501-128 
SH74LS395A * 943 

501-130 
* 943 

3489-26 

SH74LS396 * 944 
496-156 

SN74LS398 499-97 
SH74LS398 * 944 

74LS444 

74LS445 

74LS446 

74LS447 

74LS448 

TI 

TI 

Signetics 
TI 

TI 

Fairchild 
TI 

TI 

74LS449, 
TI 

74LS450 
MMI 

74LS451 
MMI 

74LS453 
MMI 

74LS461 
MMI 

74LS462 
TI 

74LS463 
TI 

499-109 74LS465 
74LS399 

AMD 
Motorola 
TI 

74LS40 Fairchild 
Hitachi 
Mitsubishi 
Motorola 
National 
SGS 
Signetics 
TI 

74LS42 Fairchild 
Hitachi 
Motorola 
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SN74LS399 
SN74LS399 
SN74LS399 

74LS40 
HD74LS40 
M74LS40 
SN74LS40 
DM74LS40 
74LS40 
74LS40 
SH74LS40 

74LS42 
HD74LS42 
SN74LS42 

499-86 
499-98 

* 944 
499-110 
490-24 
490-25 
490-26 
490-28 
490-30 
490-32 
490-34 

* 845 
490-36 
483-27 
483-28 
483-30 

TI 

74LS466 
TI 

74LS467 
TI 

74LS468 
TI 

74LS47 Fairchild 
Hitachi 
Motorola 
National 
TI 

BUI 
Dnlce PlgI-L1nl Number Source 

DM74LS42 
74LS42 
74LS42 
SH74LS42 

483-32 
483-34 
483-36 

* 845 
483-38 

S1I74LS422 * 945 
500-117 

SII74LS423 * 945 
500-151 

SN74LS424 1094-108 

SII74LS440 * 947 
2476-14 

SH74LS441 * 947 
2476-15 

SH74LS442 * 947 
503-104 

* 947 
2476-17 

SII74LS443 * 947 

74LS471 
tlaUonal 

74LS48 Fairchild 
Hitachi 
Motorola 
National 
TI 

74LS481 
TI 

74LS49 Fairchild 
Hitachi 
Motorola 
National 
TI 

74LS490 
Fairchild 
Motorola 
SGS 
Signetics 
TI 

, 503-105 74LS491 
* 947 MMI 

2476-18 74LS498 

SI174LS444 * 947 
503-106 

* 947 
2476-19 

MMI 
74LS502 

Fairchild 
Motorola 

74LS503 
Fairchild 

74LS445 482-126 Motorola 
SI174LS445 * 947 74LS504 

482-128 Motorola 

SII74LS446 * 950 
. 2476-44 

74LS447 2463-140 
SN74LS447 * 950 

74LS51 Fairchild 
Hitachi 
Motorola 
National 
Signetics 
TI 

2463-146 74LS533 

SH74LS448 * 951 
503-107 

* 951 
2476-16 

SII74LS449 * 951 
2476-45 

SN74LS450 

SN74LS451 

SN74LS453 

SN74LS461 

SN74LS462 

SN74LS463 

500-88 

498-65 

499-120 

482-84 

506-31 
1098-128 

506-32 
1098-122 

SH74LS465 * 952 
477-48 

SN74LS466 * 952 
478-37 

SH74LS467 * 952 
477-49 

SI174LS468 

74LS47 
HD74LS47 
SN74LS47 
DM74LS47 
SII74LS47 

* 952 
478-38 

2463-151 
2463-156 
2463-162 
2463-168 

* 847 
2464-4 

74LS534 

Ar.lD 

Fairchild 
1.11.11 

AI.ID 

Fairchild 
1.11.11 

74LS54 Fairchild 
Hitachi 
Motorola 
National 
SGS 
Signetics 
TI 

74LS540 
Fairchild 

Motorola 

81gn811cs 

TI 

74LS541 
Fairchild 

Motorola 

SIgn811cs 

TI 

Arranged alphanumerically from left to right. 

Bnl 
Devici PlgI-L1ne Numblr Sou rei 

D'H4LS471 

74LS48 
HD74LS48 
SN74LS48 
DM74LS48 
SII74LS48 

SII74LS481 

74LS49 
HD74LS49 
SN74LS49 
DM74LS49 
SII74LS49 

74LS490 
SN74LS490 
T74LS490 
74LS490 
S1I74LS490 

*3850 
3460-23 
2463-108 
2463-112 
2463-120 
2463-126 

* 847 
2463-137 

* 953 
1086-82 

* 953 
1049-17 
2463-82 
2463-84 
2463-90 
2463-94 

* 847 
2463-103 

481-47 
481-51 
481-57 
481-61 

* 955 
481-65 

SN74LS491 482-87 

74LS541 
TI 

74LS55 Fairchild 
Hitachi 
Motorola 
National 
SGS 
TI 

74LS56 TI 

74LS568 
Motorola 

74LS569 
Motorola 
Signetics 

74LS57 TI 

74LS573 
Fairchild 
Motorola 

74LS574 
Fairchild 
Motorola 

74LS590 
TI 

74LS591 
SN74LS498 502-139 TI 

74LS502 508-118 74LS592 
SN74LS502 508-122 TI 

74LS503 508-119 74LS593 
SN74LS503 508-123 TI 

SN74LS504 
74LS51 
HD74LS51 
SN74LS51 
DM74LS51 
74LS51 
SH74LS51 

509-44 
492-188 
492-189 
493-2 
493-4 
493-8 

* 848 
493-10 

74LS594 
TI 

74LS595 
TI 

74LS596 
TI 

SH74LS533 * 1227 
496-129 74LS597 

74LS533 496-130 TI 
SII74LS533 * 715 

496-132 74LS598 
TI 

SN74LS534 

74LS534 
SII74LS534 

74LS54 
HD74LS54 
SN74LS54 
DM74LS54 
74LS54 
74LS54 
SII74LS54 

74LS540 

SN74LS540 

74LS540 

SH74LS540 

74LS541 

SN74LS541 

74LS541 

SN74LS541 

*1227 
486-134 
486-135 

* 715 
486-137 
493-87 
493-88 
493-90 
493-92 
493-94 
493-96 

* 850 
493-98 

503-135 
2471-4 
503-146 

2471-14 
*2775 

2471-19 
* 960 

503-153 
I * 960 

2471-26 

504-45 
2470-19 
504-57 

2470-42 
*2775 

504-64 
*2775 

2470-49 
* 960 

74LS599 
TI 

74LS600 
TI 

74LS601 
TI 

74LS602 
TI 

74LS603 
TI 

74LS604 
TI 

74LS605 
TI 

74LS606 
TI 

74LS607 . 
TI 

74LS608 
TI 

74LS610 
TI 

Devici 

SN74LS541 

74LS55 
HD74LS55 
SN74LS55 
DM74LS55. 
74LS55 
SI174LS55 

PlgI-Llnl 

504-68 
* 960 

2470-60 
493-32 
493-33 
493-35 
493-37 
493-39 

* 851 
493-41 

SII74LS56 * 851 
509-58 

SN74LS568 481-123 

SN74LS569 479-168 
74LS569 479-169 
SN74LS57 * 852 

509-60 

74LS573 496-73 
SN74LS573 496-80 

74LS574 487-12 
SN74LS574 487-19 

SII74LS590 * 966 
479-78 

SII74LS591 * 966 
479-79 

SII74LS592 * 967 
479-74 

SII74LS593 * 967 
482-85 

SII74LS594 * 968 
502-117 

SH74LS595 * 968 
502-118 

SII74LS596 * 968 
502-119 

S1I74LS597 * 969 
502-108 

SI174LS598 * 969 
502-109 

SII74LS599 * 970 
502-120 

SN74LS600 * 971 
506-25 

SII74LS601 * 971 
506-26 

S1I74LS602 * 972 
506-27 

SN74LS603 * 972 
506-28 

SN74LS604 * 973 
496-16 

SN74LS605 * 973 
496-17 

SH74LS606 * 973 
496-18 

SII74LS607 * 973 
496-19 

SH74LS608 * 974 
496-20 

SII74LS610 * 975 
506-147 
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PART NUMBER BNDIa}( 
nUl BIU BUI Bua 
IIU::lbcr &o~rca Civic. PlCI-Llr.I NUr.lbsr Sourca Davlc. P •• I-Ll", IIur.lbar Sourci Dlvici Plca-Llnl tlur.:bsr Sourca Davlce Plca-Llnl 

74lS611 74lS640 74lS645 74lS687 
TI SU74LS611 * 975 Signetics 74lS640-1 504-134 11 Stl74LS645-1 * 984 Motorola SN74lS687 474-106 

506-148 2478-63 2479-10 TI SII74LS6D7 * 997 
74lS612 11 SII74LS640 * 984 74lS646 74lS688 

TI SII74LS612 * 975 504-139 TI SII74LS646 * 9g6 Motorola SN74lS688 474-125 
506-149 * 984 2479-35 11 SII74LS6D8 * 998 

74lS613 2479-5 74lS647 474-134 
TI S:174LS613 * 975 S1I74LS640-1 * 984 

TI SII74LS647 * 986 74lS689 
506-150 504-140· 

2475-44 Motorola Sr~74lS689 474-107 
74lS648 

74lS62 National DM74lS62 496-147 * 984 TI SI/74lS648 * 986 
TI S1I74LS689 * 998 

74lS620 2479-6 2479-36 
474-113 

Signetics 74lS620 505-112 74lS641 74lS649 74lS69 TI SII74LS69 * 854 
TI SI174lS620 * 976 Mitsubishi M74lS641 504-154 TI SU74LS649 * 986 482-63 

2479-3 Motorola SN74lS641 504-156 2475-45 74lS690 

74lS621 2479-21 74lS651 TI SII74lS690 * 999 

TI SII74LS621 * 976· Signetics 74lS641 504-158 TI SII74lS651 * 988 481-32 

2478-52 2478-18 504-143 74lS691 

74lS622 74lS641-1 504-159 505-75 
TI SIl74lS691 * 999 

478-95 -TI srl74LS622 * 976 2478-19 74lS652 
2478-53 11 SII74LS641 * 984 TI SII74LS652 * 988 

74lS692 

74lS623 504-161 TI Srl74LS692 * 999 
504-144 481-33 Signetics 74lS623 505-113 * 984 505-76 74lS693 

TI SI174LS623 * 976 2478-54 74lS653 11 SU74LS693 * 999 ; 2479-4 S1174LS641·1 * 984 TI SII74LS653 * 989 478-96 
74lS624 504-162 74lS654 74lS696 

TI SII74LS624 * 977 * 984 11 SII74LS654 * 989 TI SII74LS696 *1000 
507·31 2478-55 74lS668 481-86 

* 977 74lS642 TI S1I74LS668 * 990 74lS697 i Mitsubishi M74lS642·1 504-102 2945-166 
Motorola SN74lS642 504-104 481·117 TI S1I74LS697 *1000 

74lS625 74lS669 
.. 

2479-22 479-83 
11 SII74LS625 * 977 TI SII74LS669 * 990 74lS698 :$ 

507~62 Slg~sllcs 74LS642 *2772 479-118 TI S!l74LS698 *1000 
* 977 

504-105 
74lS670 481-87 c3 

2946·47 *2772 Fairchild 74lS670 497-15 74lS699 
74lS626 2478-20 3470-63 TI SII74LS699 *1000 ~ 11 SU74LS626 * 977 74LS642·1 *2772 Mitsubishi M74lS670 497-16 479-84 . ~ 

507-63 504-106 
Motorola SN74lS670 497-18 74lS73 Hitachi HD74lS73 488-15 -' 

* 977 *2772 3470-65 Mitsubishi M74lS73A 488·17 
2946-48 2478-21 

National DM74lS670 497-20 Motorola SN74lS73A 488-21 
74lS627 TI SII74LS642 * 984 National DM74lS73A 488-25 3470-67 

11 SlI74LS627 * 978 504-108 Signetics 74lS73 488-29 
* 984 SGS 74lS670 497-22 

SII74LS73A * 856 
"---

. 507-64 Signetics 74lS670 497-24 11 
2478-56 488-33 * 978 3470-69 

2946-49 SII74LS642·1 * 984 74lS74 Fairchild 74lS74 485-89 
504-109 TI Sr174LS670 * 990 Hitachi HD74lS74A 485-90 74lS628 497-26 

TI Srl74LS628 * 978 * 984 Mitsubishi M74lS74 485-91 
507-32 2478-57 * 990 Motorola SN74lS74A 485·93 74lS643 3470-71 National DM74lS74 485-95 * 978 Mitsubishi M74lS643-1 504-130 74lS671 

2945-167 TI SlI74LS643 * 984 TI Sr174LS671 * 991 
SGS 74lS74 485-97 

74lS629 504·141 501-22 
Signetics 74lS74A 485-99 

TI SII74LS629 * 978 * 984 TI SII74LS74A * 857 
74lS672 

507-65 2479-7 TI S1I74LS672 * 991 
485·101 

* 978 S!l74LS643·1 * 984 501-23 
74lS75 Mitsubishi M74lS75 495-134 

2946·50 504-142 74lS673 
Motorola SN74lS75 495-138 

74lS63 TI SII74LS63 * 853 * 984 TI SII74LS673 * 992 
National DM74lS75 495-140 

507·147 2479-8 503-28 
Signetics 74lS75 495-144 

74lS630 74lS644 11 SII74LS75 * 858 
TI SI174LS630 * 979 Mitsubishi M74lS644-1 505-35 74lS674 495-148 

TI SII74LS674 * 992 
2467-21 TI SII74LS644 * 984 

503-26 
74lS76 Hitachi HD74lS76 488-54 

1) 285-8 505-37 Mitsubishi M74lS76A 488-55 
* 984 74lS68 TI Sfl74LS68 * 854 Motorola SN74lS76A 488-57 74lS631 

TI Sfl74LS631 * 979 2478-58 482-65 National DM74lS76 488-59 

2467-22 S!l74LS644·1 * 984 74lS681 Signetics 74lS76 488-61 

1) 285-8 505-38 TI SII74LS681 * 995 TI SI174LS76A * 858 

74lS632 * 984 476-17 488-63 

11 S1I74LS632 * 980 2478·59 74lS682 74lS77 National DM74lS77 495-154 

74lS633 74lS645 Motorola SN74lS682 474-122 74lS78 Hitachi HD74lS78 487-155 

TI SII74LS633 * 9S0 Mitsubishi M74lS645-1 504·189 TI SII74LS682 * 996 Motorola SN74lS78A 487-157 

74lS634 r.lI,u SII74LS645 * 715 474·131 National DM74lS78 487·159 
11 S1I74LS634 * 981 505-5 74lS683 TI SII74LS78A * 859 

74lS635 * 715 Motorola SN74lS683 474-104 487-161 
TI SII74LS635 * 981 2478-60 TI SII74LS683 * 996 74lS783 

74lS636 SIH4LS645·1 * 715 474-111 Motorola SN74lS783 497-83 , 
TI SrJ74LS636 * 982 505-6 74lS684 1092-132 

74lS637 * 715 Motorola SN74lS684 474-123 74lS83 Fairchild 74lS83 476-67 
11 SU74LS637 * 982 2478-61 Signetics SN74lS684 474-126 Hitachi HD74lS83A 476-69 

74lS638 Motorola SN74lS645 505·10 TI Sr174LS684 *' 996 Motorola SN74lS83A 476-74 
TI S1I74LS638 * 983 2479-27 474-132 National DM74lS83A 476-78 

74lS639 Signetics 74lS645 505-16 74lS685 SGS 74lS83A 476-82 
TI Sl174lS639 * 983 2479-1 Motorola SN74lS685 474-105 Signetics 74lS83A 476-86 

74lS640 TI SI174LS645 * 9S4 TI SII74LS685 * 996 TI SII74LS83A * 861 
Mitsubishi M74lS640-1 504-129 505-24 474-112 476-90 
Motorola SN74lS640 504-m * 984 74lS686 74lS85 Fairchild 74lS85 474-38 

2479-26 2479-9 Motorola SN74lS686 474-124 Hitachi HD74lS85 474·44 
Signetics 74lS640 504-133 SII74LS645· h 984 TI SII74LS686 * 997 Motorola SN74lS85 474-50 

2478-62 505-25 474-133 National DM74lS85 474-54 

1) Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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74LS85 SGS 74LS85 474-56 74PL839 74S114 TI SII74S114 * 872 74S161 A 1.1 0 SI174S161 *1227 
Signetics 74LS85 474-60 TI SII74PL839 *1030 488-158 478-153 
TI S1I74LS85 * 862 74PL840 74S12 Hitachi HD74S12 490-165 74S162 National DM74S162 481-35 

474-65 TI SII74PL840 *1030 74S124 TI SII74S124 * 874 TI SII74S162 * 890 
74LS86 Fairchild 74LS86 495-32 74PLR19L8 2946-51 481-37 

Hitachi HD74LS86 495-34 TI 81174PLR19L8 * 1031 74S132 Fairchild 74S132 507-143 74S163 TI SII748163 * 890 
Mitsubishi M74LS86 495-36 74PLR19R4 TI 811748132 * 877 479-3 
Motorola SN74LS86 495-40 TI 81174PLR19R4 * 1031 507-145 74S167 Fairchild 74S167 507-25 
National DM74LS86 495-43 74PLR19R6 74S133 Fairchild 74S133 492-127 74S168 Signetics 74S168 481-114 
SGS 74LS86 495-45 

TI 8N74PLR19R6 * 1032 Hitachi HD74S133 492-128 TI SII74S168 * 892 
Signetics 74LS86 495-47 

74PLR19R8 National DM74S133 492-130 481-119 TI SII74PLR19R8 * 1032 
TI SII74LS86 * 862 74PLT19L8 

Signetics 74S133 492-132 74S169 Signetlcs 74S169 479-119 
495-51 TI 81174PLTt9L8* 1033 TI SII74S133 * 877 TI SII74S169 * 892 

74LS89 Motorola SN74LS89 3471-32 74PLT19R4 492-134 479-121 
74LS90 Motorola SN74LS90 480-62 TI 81174PLT19R4 * 1033 74S134 Fairchild 74S134 492-109 74S172 Signetics 74S172 497-29 

National DM74LS90 480-66 74PL T19R6 Hitachi HD74S134 492-110 3470-78 
SGS 74LS90 480-70 TI 81174PLT19R6 * 1034 National DM74S134 492-112 74S174 AMD SN74S174 486-79 

77 
Signetics 74LS90 480-74 74PL T19R8 Signetics 74S134 492-114 II 289-8 
TI S1I74LS90 * 864 TI 81174PLT19i18 * 1034 TI SII74S134 * 877 Fairchild 74S174 486-81 

480-78 74S00 Fairchild 74S00 492-49 492-116 Hitachi HD74S174 486-82 
74LS91 Hitachi HD74LS91 502-134 Hitachi HD74S00 492-50 74S135 Fairchild 74S135 494-158 National DM74S174 486-84 

Mitsubishi M74LS91 502-135 National DM74S00 492-52 Hitachi HD74S135 494-159 Signetics 74S174 486-86 

'~ 
TI SII74LS91 * 864 Signetics 74S00 492-54 National DM74S135 494-161 TI S1I74S174 * 895 

502-137 TI SI174S00 * 833 Signetics 74S135 494-163 486-88 

* 864 492-56 TI SII74S135 * 878 74S175 AMD SN74S175 485-148 

3491-16 74S02 Fairchild 74S02 494-143 494-165 II 289-8 

'I 74LS92 Fairchild 74LS92 482-40 Hitachi HD74S02 494-144 74S136 National DM74S136 495-4 Fairchild 74S175 485-150 

,;': Hitachi HD74LS92 482-41 National DM74S02 494-146 74S138 AMD SN74S138 483-184 Hitachi HD74S175 485-151 

;'\< .1 Motorola SN74LS92 482-43 Signetics 74S02 494-148 Fairchild .74S138 483-186 National DM74S175 485-153 

~:: ,'~ ~:;,:., National DM74LS92 482-45 TI SII74S02 '* 833 
National DM74S138 483-188 Signetics 74S175 465-155 

SGS 74LS92 482-47 494-150 Signetics 74S138 483-189 TI S1I74S175 * 895 
Signetics 74LS92 482-49 74S03 Fairchild 74S03 491-185 TI SII74S138 * 880 485-157 

§ 
TI SII74LS92 * 864 Hitachi HD74S03 491-186 484-2 74S181 AMD SN74S181 475-55 

. . 
74S139 AMD SN74S139 483-81 Hitachi HD74S181 475-58 482-51 National DM74S03 491-188 

74LS93 Fairchild 74LS93 479-49 Signetics 74S03 491-191 Fairchild 74S139 483-83 Signetics 74S181 475-62 

Hitachi HD74LS93 479-51 TI SII74S03 * 834 
National DM74S139 483-85 TI SN74S181 475-65 

Motorola SN74LS93 479-55 491-193 Signetics 74S139 483-87 74S182 Hitachi HD74S182 475-85 

. National DM74LS93 479-59 74S04 Fairchild 74S04 478-18 TI SII74S139 * 880 MMI SN74S182 475-87 

SGS 74LS93 479-63 Hitachi HD74S04 478-19 483-89 National DM74S182 475-88 

Signetics 74LS93 479-67 National DM74S04 478-21 
74S140 Fairchild 74S140 484-53 II 245-10 

- TI SII74LS93 * 865 Signetics 74S04 478-23 
2471-50 Signetics 74S182 475-90 

479-71 TI SII74S04 * 834 
Hitachi HD74S140 484-54 TI SII748182 * 898 

74LS95 Fairchild 74LS95B 501-92 478-26 
2471-51 475-92 

3488-113 74S05 Fairchild 74S05 477~97 
National DM74S140 484-56 74S187 TI SII748187 * 897 

2471-52 74S188 National DM74S188 3459-16 
Hitachi HD74LS95B 501-93 Hitachi HD74S05 477-98 Signetics 74S140 484-58 74S189 AMD AM74S189 3471-23 
Mitsubishi M74LS95B 501-94 National DM74S05 477-100 2471-56 SN74S189 3471-24 
Motorola SN74LS95B 501-96 Signetics 74S05 477-102 TI SII74S140 * 881 Fairchild 74S189 3471-25 

, 
3489-9 TI SII74S05 * 834 484-60 Hitachi HD74S189 3471-26 

SGS 74LS95B 501-98 477-104 
* 881 National DM74S189 497-49 

Signetics 74LS95B 501-100 74S08 Fairchild 74S08 489-175 2471-60 3471-27 
3488-86 National DM74S08 489-177 74S15 Fairchild 74S15 489-30 TI S1I74S189.\ * 900 TI SII74LS95B * 866 Signetics 74S08 489-179 Hitachi HD74S15 489-31 3471-28 
501-102 TI SII74S08 * 835 National DM74S15 489-33 74S194 AMD SN74S194 501-171 * 866 489-181 TI SI174S15 * 838 11 289-8 

3488-100 74S09 National DM74S09 489-111 489-35 3489-35 
74LS96 Mitsubishi M74LS96 502-4 TI SII74S09 * 836 74S151 AMD SN74S151 499-183 II 289-8 

Signetics 74LS96 502-6 489-121 Fairchild 74S151 .499-185 Fairchild 74S194 501-173 
3489-113 74S10 Fairchild 74S10 491-24 Hitachi HD74S151 499-188 3489-38 

TI SII74LS96 * 866 Hitachi HD74S10 491-25 National DM74S151 499-190 National DM74S194 501-175 
502-8 National DM74S10 491-27 Signetics 74S151 499-192 Signetics 74S194 3489-41 

* 866 Signetics 74S10 491-29 TI SII74S151 * 884 TI SII74S194 * 902 
3489-117 TI SI174S10 * 836 499-194 501-177 

74PCOO National MM74PCOO 457-105 491-31 74S153 AMD SN74S153 498-55 * 902 
74PC02 National MM74PC02 458-167 74S109 Fairchild 74S109 487-149 Fairchild 74S153 498-57 3489-45 
74PC04 National MM74PC04 450-188 74S11 Fairchild 74S11 489-78 National DM74S153 498-59 74S195 AMD SN74S195 501-68 
74PC08 National MM74PC08 456-189 Hitachi HD74S11 489-79 Signetics 74S153 498-61 II 289-8 
74PC138 National DM74S11 489-81 TI SImS153 * 884 3489-36 

National MM74PC138 454-88 Signetics 74S11 489-83 498-63 II 289-8 
74PC74 National MM74PC74 455-101 TI S1I74S11 * 836 74S157 AMD SN74S157 499-52 National DM74S195 501-72 
74PL 16L8 489-85 Fairchild 74S157 499-54 Signetics 74S195 501-74 

TI SII74PL 16L8 * 1025 74S112 Fairchild 74S112 488-127 Hitachi HD74S157 499-55 3489-42 
74PL 16R6 Hitachi HD74S112 488-128 National DM74S157 499-57 TI SII74S195 * 903 TI SII74PL16R6 * 1026 National DM74S112 488-130 Signetics 74S157 499-59 501-76 
74PL 16R8 

TI SII74PL 16R8 * 1026 
Signetics 74S112 488-132 TI SII74S157 * 887 * 903 

74PL20L8 TI SII74S112 * 871 499-61 3489-46 

TI SII74PL20L8 * 1027 488-134 74S158 AMD SN74S158 498-146 74S196 National DM74S196 480-120 

74PL20R6 74S113 Fairchild 74S113 488-90 Fairchild 74S158 498-148 TI SII74S196 * 903 
TI SII74PL20R6 * 1028 Hitachi HD74S113 488-91 Hitachi HD74S158 498-149 480-122 

74PL20R8 National ' DM74S113 488-93 National DM74S158 498-151 74S197 TI SII74S197 * 904 
TI SII74PL20R8 * 1028 Signetics 74S113 488-95 Signetics 74S158 498-153 478-84 

74PL333 TI S1I74S113 * 871 TI SII74S158 * 887 74S20 Fairchild 74S20 490-134 
TI SH74PL333 *1029 488-97 498-155 Hitachi HD74S20 490-135 

74PL335 74S114 Hitachi HD74S114 488-154 74S160 AI.1D SII74S160 *1227 National DM74S20 490-137 
TI SII74PL335 *1029 National DM74S114 488-156 480-175 Signetics 74S20 490-139 

Arranged alphanumerically from left to right. 
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1J~u.bu Source Device Pa~.-Llnl Nurnbsr Sourci Dlvici Pllia-Llna Nurnbar Source Davlce Paga-Llna Humbar Source Davlce Pac a-Lin I 

74S20 TI SU748Z0 * 839 74S258 Signetics 74S258 498-113 74S374 1.1:.11 811748374 * 715 74S534 81gnsllcs 748534 * 789 
490-141 TI 811748Z58 * 917 487-30 486-144 

74S200 National DM74S200 497-62 498-115 National DM74S374 487-33 74S535 m.1I 811748535 * 715 
74S201 TI 8!1748Z01 * 440 74S260 Fairchild 74S260 494-24 Signetics 74S374 487-35 496-137 

* 905 National DM74S260 494-25 TI 81174S374 * 938 74S536 W.II SII74S536 * 715 
3473-14 Signetics 74S260 494~27 487-37 486-142 

74S206 National DM74S206 497-61 TI SII748260 * 918 74S378 AMD SN74S378 486-108 74S557 1.11.11 81174S557 * 719 
3473-7 494-29 74S379 AMD SN74S379 486-14 475-99 

74S207 TI SN74S207 3473-69 74S270 TI SII748270 * 919 74S38 Signetics 74S38 491-66 74S558 1.!f.II 811748558 * 719 
74S208 TI SN74S208 3473-70 3484-7 TI 81174838 * 844 475-100 
74S210 m.1I 811748Z10 * 715 74S2708 491-68 74S570 National DM74S570 3460-62 

478-40 TI SN74S2708 3462-101 74S381 1.11.11 SN74S381 475-60 74S571 National DM74S571 3460-64 
74S214 TI SN74S214 3476-11 74S271 TI S1I748271 * 919 TI 81174S381 * 940 DM74S571A 3460-65 

SN74S214A 3475-89 3484-5 475-66 DM74S571B 3460-66 
74S22 Fairchild 74S22 490-76 74S273 Signetics 74S273 486-170 74S387 National DM74S387 3459-86 74S572 National DM74S572A 3461-116 

National DM74S22 490-79 74S274 TI 811748274 * 9Z0 74S388 AMD SN74S388 485-173 3461-116 
TI 811748ZZ * 840 475-114 74S399 AMD SN74S399 499-114 74S573 National DM74S573A 3462-1 

490-81 74S275 TI SN74S275 476-97 74S40 Fairchild 74S40 490-38 3462-1 r---
74S225 TI SII748225 * !l08 74S280 Hitachi HD74S280 509-18 Hitachi HD74S40 490-39 74S593 TI SN74S593 479-75 

497-58 National DM74S280 509-20 National DM74S40 490-41 74S64 Fairchild 74S64 493-105 
* 908 Signetics 74S280 509-22 Signetics 74S40 490-43 Hitachi HD74S64 493-106 

1086-90 TI 811748Z80 * 921 TI 81174S40 * 845 National DM74S64 493-108 
74S226 TI 8!1748ZZ6 * 908 509-25 490-45 Signetics 74S64 493-110 

~ 508-55 74S281 National DM74S281 476-18 74S408 1.11.11 81174S408 * 727 TI 81174864 * 853 
* 908 TI 81174SZ81 * 9Z2 2480-152 493-112 -2476-57 476-20 S1I748408-3 * 727 74S65 Fairchild 74S65 493-113 ~ 74S240 AMD SN74S240 503-155 74S283 TI 811748283 * 922 * 727 Hitachi HD74S65 493-114 

2470-67 476-92 2480-153 National DM74S65 493-116 

I 1.:1.11 SII748Z40 * 715 74S287 National DM74S287 3459-88 74S409 m.1I SII74S409 * 724 TI 81174865 * 853 
503-158 If 286-4 74S4093 493-119 

.. 
* 715 74S288 National DM74S288 3459-17 I.II.!I SII74S4093 * 724 74S700 m.1I SII74S700 * 728 =! 

2471-10 74S289 AMD AM74S289 3471-14 74S412 TI SII74S412 * 945 2483-154 
,.,. 

National DM74S240 2471-16 SN74S289 3471-15 496-105 74S730 r.u.II SII74S730 * 7Z8 d 
Signetics 74S240 503-161 Fairchild 74S289 3471-16 * 945 2483-155 ; TI SI174SZ40 * 910 Hitachi HD74S289 3471-17 1094-166 74S731 l.lr.l1 SII74S731 * 728 

503-163 National DM74S289 497-42 74S428 TI SII74S428 * 946 2483-156 
* 910 3471-18 1095-16 74S734 r.II.11 SI174S734 * 728 

2471-27 TI SII74S289A * 9Z4 74S436 TI SII74S436 * 947 2483-157 
74S241 AMD SN74S241 504-70 3471-21 485-13 74S74 , Fairchild 74S74 485-103 

I 2470-13 74S299 National DM74S299 502-178 * 947 Hitachi HD74S74 485-104 
U:.II SII748241 * 715 TI Sf174SZ99 * 9Z7 2483-135 National DM74S74 485-105 

504-72 502-180 74S437 TI 811748437 * 947 Signetics 74S74 485-107 
* 715 485-14 

2470-35 * 927 * 947 
TI SI174S74 * 857 

3490-32 485-109 
National DM74S241 2470-44 74S30 Fairchild 74S30 492-103 2483-136 74S744 TI SN74S744 503-115 
Signetics 74S241 504-74 National DM74S30 492-105 74S438 TI SII74S438 * 946 74S85 Signetics 74S85 474-67 
TI 811748241 * 911 TI 81174S30 * 842 

1095-17 TI SII74S85 * 862 504-76 
492-107 

74S455 TI SN74S455 3463-99 474-69 
* 911 74S301 TI SI174S301 * 9Z7 

74S472 National DM74S472 3461-40 74S86 Fairchild 74S86 495-53 2470-61 
3473-12 

DM74S472A 3461-12 Hitachi HD74S86 495-54 
74S242 AMD SN74S242 503-94 

74S314 TI SN74S314 3476-7 
74S473 National DM74S473 3461-32 National DM74S86 495-55 

2476-62 DM74S473A 3461-6 
National DM74S242 503-98 SN74S314A 3475-88 74S474 National DM74S474 3461-55 

Signetics 74S86 495-57 

74S243 AMD SN74S243 503-95 74S32 Fairchild 74S32 493-161 DM74S474A 3461-16 TI SII74886 * 86Z 

2476-63 National DM74S32 493-163 DM74S4748 3461-13 
495-59 

National DM74S243 503-99 Signetics 74S32 493-165 74S475 National DM74S475 3461-51 
74SC137 

74S244 AMD SN74S244 504-14 TI SlI7483Z * 843 DM74S475A 3461-8 
GTE Micro G74SC137 454-100 

2470-14 493-167 74S481 TI SN74S481 476-41 
I.lllel 1.1074SC137 * 697 

mil SII74S244 * 715 74S330 TI SN74S330 507-16 1086-83 
454-104 

504-16 3458-29 1049-18 
Plessey MV74SC137 454-106 

* 715 1086-88 74S482 TI SI174S482 * 954 
8PI 8P748C137 * 761 

2470-36 74S331 TI SN74S331 507-17 506-166 
74SC138 

GTEMicro G74SC138 454-78 
Signetics 74S244 504-18 3458-28 * .954 1.lIIsl UD748C138 * 697 
TI 811748244 * 912 1086-89 1086-85 454-82 

74S251 AMD SN74S251 500-63 74S340 TI SN74S340 503-164 74S484 TI 811748484 * 955 8PI SP748C138 * 761 
Hitachi HD74S251 500-64 74S341 TI SN74S341 504-77 74S485 TI SII74S485 * 955 74SC139 
National DM74S251 500-66 74S344 TI SN74S344 504-20 74S508 MMI SN74S508 474-2 GTEMicro G74SC139 454-52 
Signetics 74S251 500-69 74S350 AMD SN74S350 508-60 74S51 Fairchild 74S51 493-12 1.liIel 1.ID748C139 * 697 
TI 811748251 * 915 ' Signetics 74S350 508-62 National DM74S51 493-14 454-57 

500-71 74S37 Signetics 74S37 491-116 Signetics 74S51 493-16 8PI SP748C139 * 761 
74S253 AMD SN74S253 498-5 TI 81174837 * 844 TI 81174851 * 848 74SC237 

Fairchild 74S253 498-7 491-118 493-18 GTEMicro G74SC237 454-101 
National DM74S253 498-9 74S370 TI 811748370 * 936 74S516 I.U.II 811748516 * 716 1.11181 UD748CZ37 * 697 
Signetics 74S253 498-11 3484-8 475-96 454-105 
TI 811748Z53 * 915 74S371 TI 811748371 * 937 74S531 m.lI 811748531 * 715 Plessey MV74SC237 454-107 

74S257 AMD SN74S257 498-183 3484-6 496-97 74SC238 
Fairchild 74S257 498-184 74S373 M.ID 811748373 *1227 74S532 r.u.1I Sil74853Z * 715 GTEMicro G74SC238 454-79 
Hitachi HD74S257 498-185 496-93 487-31 1.lIIal f.1D74SCZ38 * 697 
National DM74S257 498-187 r.u.1I SI1748373 * 715 74S533 M.ID SI1748533 *1227 454-83 
Signetics 74S257 498-189 496-96 496-134 8PI 8P748CZ38 * 761 
TI 8:I74SZ57 * 916 Ilational DM74S373 496-99 r.lI.lI 811748533 * 715 74SC239 

498-191 Signetics 74S373 496-101 496-136 GTEMicro G74SC239 454-53 
74S258 AMD SN74S258 498-106 TI 811748373 * 937 74S534 A 1.1 0 811748534 *1227 1.liIel /.ID748C239 * 697 

Fairchild 74S258 498-108 496-104 486-139 454-58 
Hitachi HD74S258 498-109 74S374 A 1.1 0 SI1748374 *IZ27 r.u.1I SII74S534 * 715 Plessey MV74SC239 454-63 
National DM74S258 498-111 487-28 486-141 SPI SP74SC239 * 761 

If Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of Ie MASTER. 

Surveys conducted by Ie MASTER, integrated cir
cuit manufacturers, and independent research 
agencies confirm that four out of five Ie MASTER 
users have specified one or more products as the 

'result of using Ie MASTER. ' 

Device No. • 
NMC27C16 
NSC800 
74SC245 
MD74SC373 
ICL8212C 
MM74PCOO 
MM74PC32 
MM74PC08 
MD74SC139 
MM74PC74 
MSC74PC07 
MM74C30 

The Blue Chip Computer 
STD-NSC800 is a CMOS 
standard bus compatible 

central processor card. 

Description 
Erasable CMOS PROM 
8-bit Microprocessor 
3-State Octal Bus Driver 
Noninverted D-Type Transparent Latch 
Micropower Voltage Detector 
Quad 2-lnput NAND Gate 
Quad 2-lnput OR Gate 
Quad 2-lnput AND Gate, 
Octal Decoder/Demultiplexer 
Dual Type-D Flip-Flop 
Hex Inverter 
8-lnput NAND Gate 

Representative list of ICs on the Blue Chip Computer STD
NSCBOO card. Key specifications for all of these ICs can be 
found in IC MASTER. 
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Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of Ie MASTER. . 

Surveys conducted by Ie MASTER, integrated cir
cuit manufacturers, and independent research 
agencies confirm that four out of five Ie MASTER 
users have specified one or more products as the 
result of using Ie MASTER. 

This Codata Systems 
Corp. board is an intelli

gent, a-channel serial input/ 
output board for Mliltibus systems. 

Device No. 
AM25LS2521 
AM26LS29 
AM26LS32 
74LS02 
74LS08 
74LS32 
74LS74 

74LS138 
74LS164 
74LS244 

74LS273 
MBM2716 
SN74LS04 
SN74LS133 
SN74S240 

Z80A 
Z8530 

Description 
8-Bit, Equal-to Comparator 
Line Driver, Single-Ended 
Line Receiver, Differential 
Quad 2-lnput NOR Gate 
Quad 2-lnput AND Gate 
Quad 2-lnput OR Gate 
Dual D-Type Positive Edge Triggered 

Flip-Flop with Preset and Clear 
3 Line to 8 Line Decoder/Demultiplexer 
8-Bit Gated Serial-In, Parallel-Out Shift Register 
Octal Bus Driver (Schmitt trigger) Non-Inverting, 
. 3-State, Complementary Control 
Octal D-Type Edge-Triggered Flip-Flop 
Fujitsu 248 by 8 PROM 
Hex Inverter 
13-lnput NAND Gate 
Octal Buffer/Line Driver/Line Receiver Inverted 

3-State Outputs 
Zilog 8-Bit Microprocessor 
Zilog Serial Communications Controller 

Representative list of ICs on Codata Systems Corp. board for 
data communications equipment. 

l8lE SURE. BEGIN WIT~-~ T~-a= Ie MASTER 



Ie MASTER 
BUI Basi Bue BUI 
Number Sourci Davlca PigHin Number Source Davici Page-Lin Number Source DlVlcl Pagl-Llnl Number Sourci Davici PIUI-Lln. 

74SC240 75 NEC-Micro uCOM-75 1088-84 7507 AD AD7507K *3176 7511 PMI SW7511A 2417-95 
GTEMicro G74SC240 465-64 Rockwell MM75 1088-87 2424-73 SW7511B 2417-96 
Mllel "'D74SC240 * 702 1055-12 AD7507S *3176 SW7511E 2417-97 

465-66 750 Cybernetic CY750 1101-71 2424-65 SW7511F 2417-98 
SPI SP74SC240 * 761 OKI MSA750 2899-47 AD7507T *3176 Telaris 7511-01 2947-1 

465-77 Plessey TBA750 2901-40 2424-66 75110 Fairchild 75110A 2472-17 
74SC241 2905-14 UlcroPwr I.lP7507DIJ * 401 Hitachi H075110 2472-18 

1,11Iei 1,1074SC241 * 702 Signetics TBA750C 2901-64 *2749 Motorola MC75110 2472-19 
465-85 2905-34 2424-63 11 260-3 

SPI SP74SC241 * 761 7500 Sanyo LC7500 2896-31 
"-

'I.1P7507DIK * 401 TI SN75110A 2472-22 
465-93 7501 AD AD7501J *3176 *2749 75112 TI SN75112 2472-23 

74SC244 2423-106 2424-64 75113 National OS75113 2472-4 
GTE Micro G74SC244 465-45 AD7501K *3176 1,IP7507D1S * 401 TI SN75113 2472-6 
1.11101 I.1D74SC244 * 702 2423-107 *2749 75114 National OS75114 2471-43 

465-47 AD7501S *3176 2424-54 TI SN75114 2471-46 
SPI SP74SC244 * 761 2423-108 7508 MlcroPwr MP7508DI *2749 75115 National OS75115 2474-59 

465-57 tUcroPwr MP7501DIJ * 401 MP7508DIJ * 401 TI SN75115 2474-62 
74SC245 *2749 2424-10 75116 TI SN75116 2479-42 

I 
GTEMicro G74SC245 465-128 2424-6 MP7508D1K * 401 75117 TI SN75117 2479-48 \",' . 

,.',~.<.;~):: . ',' 2475-46 r.'P7501 DIK * 401 2424-11 75118 TI SN75118 2479-44 
I Ullal 1.1074SC245 * 702 *2749 ~'P7508DIS * 401 75119 TI SN75119 2479-46 ~: .. ; 

,'j:::,,",:,,, * 706 2424-7 2423-87 7512 AD AD7512D1J *3176 .; 465-132 UP7501DIS * 401 7509 I.1lcroPwr MP7509DI *2749 2419-45 " 

< .. ' , * 702 *2749 MP7509DIJ * 401 AD7512DIK *3176 ":, .. * 706 2423-85 2423-46 2419-46 
2475-50 7502 AD AD7502J *3176 r.lP7509DIK * 401 AD7512D1S *3176 

SPI SP74SC245 * 761 2423-38 2423-47 2419-47 

I 
465-143 A07502K *3176 MP7509DIS * 401 AD7512DIT *3176 

""~·'::.7:·;, :' ~:': .. 74SC373 2423-39 2423-15 2419-48 

,;';;';:0':', ,: 
GTEMicro G74SC373 459-169 AD7502S *3176 751 NEC-Electron uPC751 2480-9 l,lIcroPwr t,IP7512DI *2749 
Mllel 1,1D74SC373 * 710 2423-40 SGS M751 2949-166 MP7512DIJ * 401 

460-10 r,lIcroPwr r.1P7502D1J * 401 7510 AD AD7510DIJ *3176 2419-49 
',' SPI SP74SC373 * 761 *2749 2417-5 UP7512DIK * 401 

'~ 
459-188 2423-44 A07510DlK *3176 2419-50 .,.' : 

74SC374 1,1P75020lK * 401 2417-6 t'P751201S * 401 
GTEMicro G74SC374 456-32 *2749 A07510DlS *3176 2419-51 
l,tItal 1,1074SC374 * 710 2423-45 2417-7 I.1P7512D1T * 401 

456-35 I.1P75020lS * 401 I,UcroPwr I.1P7510Dl *2749 2419-52 
Plessey MV74SC374 456-47 *2749 1,1P75100lJ * 401 National OM7512 487-111 
SPI ,SP74SC374 * 761 2423-14 2417-15 Sanyo LC7512 2902-108 

456-55 NEC-Micro uP07502 1088-85 1,IP751001K * 401 TI 7512A *2860 
74SC533 Toshiba TA7502 2928-53 2417-16 SI17512A *2860 1,11101 ' 1,1074SC533 * 710 TA7502A 2928-54 I,IP751001S * 401 75121 National OS75121 2469-9 

460-11 TA7502B 2921-20 2417-17 TI SN75121 2469-14 
Plessey MV74SC533 460-21 7503 \ AD A07503J *3176 PMI SW7510A 2417-91 75122 National OS75122 2473-15 

74SC534 2423-109 SW7510B 2417-92 TI SN75122 2473-18 
1,1IIel I,1074SC534 * 710 A07503K *3176 SW7510E 2417-93 75123 National OS75123 2469-2 

74SC540 2424-1 SW7510F 2417-94 TI SN75123 2469-6 1,11\01 1,1074SC540 * 702 
A07503S *3176 Sanyo LC7510 2902-107 75124 National OS75124 2473-9 450-135 

SPI SP74SC540 * 761 
2424-2 75107 Fairchild 75107A 2474-19 TI SN75124 2473-11 

74SC541 I.IlcroPwr I,1P7503DIJ * 401 751078 2474-36 75125 1.1010rola UC75125 *2753 

1,11\01 I.1D74SC541 * 702 *2749 Hitachi H075107A 2474-20 2473-61 

450-136 2424-8 Motorola MC75107 2474-22 National OS75125 2473-63 

SPI SP74SC541 * 761 UP7503D1K * 401 11 257-7, TI SN75125 2474-2 

74SC545 *2749 11 260-3 75126 t1010rola UC75126 *2753 

GTEMicro G74SC545 465-129 2424-9 National OS75107 2474-24 TI SN75126 2469-44 

2475-47 MP75030lS * 401 2474-38 75127 1.1010roll I;1C75127 *2753 
I,1IIei I,1074SC545 * 706 *2749 TI SN75107A 2474-26 2473-62 

465-133 2423-86 SN75107B 2474-40 National OS75127 2474-1 

* 706 7504 Toshiba TA7504 2909-41 75108 Fairchild 75108B 2474-41 TI SN75127 2474-3 

2475-51 7506 AD A07506J *3176 Hitachi H075108A 2474-27 75128 Uolorola UC75128 *2753 

74SC563 2425-10 Motorola MC75108 2474-29 2474-4 
Mllol I.1D74SC563 * 710 A07506K *3176 National OS75108 2474-31 Nalional OS75128 2474-6 

460-12 2425-11 2474-43 TI SN75128 2474-8 
Plessey MV74SC563 460-22 A07506S *3176 TI SN75108A 2474-33 75129 Molorola ';IC75129 *2753 

74SC564 2425-5 SN75108B 2474-45 2474-5 
~mBI ",074SC564 * 710 A07506T *3176 75109 Hilachi H075109 2472-12 National OS75129 2474-7 

74SC573 2425-6 Motorola MC75109 2472-13 TI SN75129 2474-9 
1.11101 1.1074SC573 * 710 MlcroPwr MP7506DIJ * 401 7511 AD A07511D1J *3176 75130 TI SN75130 2469-45 

459-172 *2749 2417-8 75136 TI SN75136 508-22 
Plessey MV74SC573 459-181 2425-3 A0751101K *3176 2477-22 
SPI SP74SC573 * 761 MP75060lK * 401 2417-9 75138 SiliconG SG75138 2478-11 

459-189 *2749 A07511DIS *3176 TI SN75138 2478-12 
74SC574 2425-4 2417-10 75140 Motorola MC75140 2472-60 

I,lIIal "'074SC574 * 710 1.1P75060lS * 401 A075110lT *3176 TI SN75140 2473-3 
456-36 *2749 2417-11 75141 TI SN75141 2473-4 

Plessey MV74SC574 456-48 2424-99 I.1lcroPwr 1.1P7511D1 *2749 75142 TI SN75142A 2472-58 
SPI SP74SC574 * 761 Toshiba TA7506 2909-26 I,1P7511 DlJ * 401 75143 TI SN75143A 2472-59 

456-56 75064 TI SN75064 2482-143 2417-18 75150 Fairchild 75150 2469-20 
75 Burr-Brown PCM75J 2437-1 75065 TI SN75065 2483-5 UP7511DIK * 401 National OS75150 2469-21 

PCM75K 2436-44 75066 TI SN75066 2482-144 2417-19 TI SN75150 2469-23 
MaslerLogic ML75 4141-170 75067 TI SN75067 2483-6 I.IP7511 DIS * 401 75151 TI SN75151 2472-51 
MicroEng A75X 4140-164 75068 TI SN75068 2482-145 2417-20 75152 TI SN75152 2475-11 

A75XS 4140-165 75069 TI SN75069 2483-7 MP751101T * 401 75153 TI SN75153 2472-52 
I.lIcroEng r.tCE-A75X *4437 7507 AD A07507J *3176 2417-21 75154 Fairchild 75154 2473-50 

I.1CE-A75XS *4437 2424-72 National OM7511 485-50 Hitachi H075154 2473-22 

Arranged alphanumerically from left to right. 
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75154 National DS75154 2473-51 7520 UlcroPwr I.IP75201A *2749 7521 /lIcroPwr I.IP7521S * 401 7524 AD AD7524C *3164 
SiliconG SG75154 2473-53 2448-36 *2749 2440-7 
TI SN75154 2473-55 r.IP75201l * 401 2458-34 If 256-18 

75157 TI SN75157 2474-53 *2749 r.IP7521T * 401 AD7524J *3164 
75158 TI SN75158 2471-48 2447-45 *2749 2442-2 
75159 _TI SN75159 2472-10 MP752DP * 401 2458-20 If 256-18 
7516 Telaris 7516-01 2949-82 *2749 r.IP7521U * 401 AD7524K *3164 
75160 llallenal OS75160A *2768 2446-7 *2749 2440-41 

2475-41 r.IP7520S * 401 2457-30 If 256-18 
TI SN75160 2475-53 *2749 National AD7521J 2458-36 AD7524L *3164 

SN75160A 2475-54 2448-37 AD7521K 2458-22 2440-8 
75161 "allanal OS75161A *2768 r.lP7520T * 401 AD7521L 2458-10 If 256-18 

2475-42 *2749 AD7521S 2458-37 AD7524S *3164 
TI SN75161 2475-55 2447-46 AD7521T 2458-23 2442-3 

SN75161A 2475-56 r.IP7520U * 401 AD7521U 2458-11 If 256-18 
75162 Ibllml OS75162A *2768 *2749 SiliconG SG7521 2485-9 AD7524T *3164 

2475-43 2446-8 7522 AD AD7522J *3164 2440-42 
TI SN75162 2475-57 National AD7520J 2449-13 2448-45 If 256-18 

SN75162A 2475-58 AD7520K 2448-20 If 256-18 AD7524U *3164 ';,:., 
75163 TI SN75163 2475-59 AD7520L 2447-10 AD7522K *3164 2440-9 :.> 
75172 Uatorola SN75172 *2753 AD7520S 2449-14 2448-3 If 256-18 

A~ TI SN75172 2469-47 AD7520T 2448-21 If 256-18 I.IlcroPlIJr r.IP7524J * 401 
75173 Motorola SI415173 *2753 AD7520U 2447-11 AD7522L *3164 *2749 

~ TI SN75173 2475-27 NEC-Micro uPD7520 1088-86 2446-16 2442-4 ,/ 
75174 Ualorol. 81175174 *2753 1053-19 If 256-18 r.IP7524K * 401 ~: 

TI SN75174 2469-46 SiliconG SG7520 2485-8 AD75228 *3164 *2749 :{2i 
75175 r.lolorol. 8N75175 *2753 75207 National DS75207 2474-11 2448-46 2440-43 ~' 

TI SN75175 2475-28 2485-53 11 256-18 r.IP7524L * 401 

I 
. 

75176 Uatcrcla 81175176 *2753 TI SN75207 2474-13 AD7522T *3164 *2749 
.:~, TI 75176 *2858 2485-55 2448-4 2440-10 

8fl75176 *2858 11 261-5 11 256-18 r.1P75248 * 401 :< 75177 Uolorola 81175177 *2753 SN75207B 2474-16 AD7522U *3164 *2749 
TI 75177 *2858 11 261-5 2446-17 2442-5 ,.,::,; ,',: 

81175177 *2858 75208 National DS75208 2474-12 11 256-18 r.IP7524T * 401 ~ 
.:.:::, 

75178 fAotaral. 8N75178 *2753 2485-54 WcroPwr r.1P7522J * 401 *2749 ~;i~ 
TI 75178 *2858 TI SN75208 2474-14 *2749 2440-44 ~ 81175178 *2858 2485-56 2448-47 r.1P7524U * 401 £ 

75182 TI SN75182 2475-6 SN75208B 2474-17 r.IP7522K * 401 *2749 .,. 

75183 TI SN75183 2471-61 7521 AD A0752lJ *3164 *2749 2440-11 
75188 Hitachi HD75188 2469-55 2458-26 2448-5 SiliconG SG7524 2485-34 

;.,1 
TI SN75188 2469-62 11 256-18 IAP7522L * 401 7525 AD AD7525K *3166 

75189 Hitachi HD75189 2473-31 AD7521K *3164 *2749 2962-81 
TI SN75189 2473-28 2458-12 2446-18 2965-83 

SN75189A 2473-42 11 256-18 r.IP75228 * 401 11 256-18 
7519 AD AD7519J 2420-1 AD7521L *3164 *2749 AD7525L *3166 
752 NEC-Electron uPC752 2480-10 2457-23 2448-48 2965-84 
7520 AD AD7520J *3164 11 256-18 r.tP7522T * 401 If 256-18 

2448-29 AD75218 *3164 *2749 AD7525T *3166 
11 256-18 2458-27 2448-6 2962-82 

AD7520K *3164 11 256-18 r.IP7522U * 401 2965-85 
2447-38 A07521T *3164 *2749 11 256-18 

11 256-18 2458-13 2446-19 AD7525U *3166 
A07520L *3164 11 256-18 SiliconG SG7522 2485-44 2965-86 

2445-47 AD7521U *3164 7523 AD AD7523J *3164 11 256-18 
11 256-18 2457-24 2441-39 MicroPwr MP7525B 2962-83 

A075208 *3164 11 256-18 A07523K *3164 MP7525K 2962-84 
2448-30 Intersil AD7521J 2458-29 2440-36 MP7525T 2962-85 

11 256-18 AD7521K 2458-15 A075Z3L *3164 SiliconG SG7525 2485-35 
AD7520T H164 AD7521L 2457-25 2440-3 75251 TI 81175251C *3437 

2447-39 AD7521S 2458-30 AD75238 *3164 . 2887-45 
11 256-18 AD7521T 2458-16 2441-40 7527 AD AD75278 *3164 

AD7520U *3164 AD7521U 2457-26 Intersil AD7523J 2440-12 2447-31 
2446-1 IAlcroPlllr rAP7521G *. 401 AD7523K 2440-37 AD7527C *3164 

11 256-18 *2749 AD7523L 2440-4 2445-34 
Intersil AD7520J 2448-32 2458-41 AD7523S 2440-13 A07527GC *3164 

AD7520K 2447-41 I.IP7521H * 401 AD7523T 2440-38 2445-35 
AD7520L 2446-3 *2749 AD7523U 2440-5 AD7527GL *3164 
AD7520S 2448-33 2458-40 r.llcroPwr r.lP7523J * 401 2445-36 
AD7520T 2447-42 r.lP752lJ * 401 *2749 AD7527GU *3164 
AD7520U 2446-4 *2749 2441-41 2445-37 

UlcroPwr rAP7520G * 401 2458-32 IAP7523K * 401 A07527K *3164 
*2749 fAP7521K * 401 *2749 2447-32 

2449-27 *2749 2440-39 A07527L *3164 
I.1P7520H * 401 2458-18 UP7523L * 401 2445-38 

*2749 MP7521L * 401 *2749 AD7527T *3164 
2449-20 *2749 2440-6 2447-33 

UP7520J * 401 2457-28 SiliconG SG7523 2485-45 AD7527U *3164 
*2749 fAP752trA * 401 75234 TI SN75234 2485-18 2445-39 

2448-35 *2749 75236 SiliconG SG75236 2485-12 75270 TI SN75270 505-157 
r.IP7520K * 401 2458-33 75239 Fairchild 75239 2485-19 11 261-5 

*2749 MP7521H * 401 7524 AD AD7524A *3164 2481-58 
2447-44 *2749 2442-1 11 261-5 

fAP7520L * 401 2458-19 11 256-18 7528 AD A07528J *3164 
*2749 IAP7521P * 401 AD75240 *3164 2443-45 

2446-6 *2749 2440-40 AD7528K *3164 
r.lP7520M * 401 2457-29 If 256-18 2442-13 

11 Indicates page number In Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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7528 AD AD7528L *3164 7533 Intersil A07533J 2449·4 7541 Harris HI7541S *3288 7544 AD A07544J 2456·19 
2442·14 A07533K 2448·11 2453·48 ~ 255·11 

AD7528S *3164 A07533L 2446·24 H17541T *2731 AD7544K *3166 
2443·46 A07533S 2449·5 *3288 2451·32 

AD7528T *3164 A07533T 2448·12 2450·40 ~ 255·11 
2442·15 A07533U 2446·25 HybridSys HS7541·4 2453·46 AD7544S *3166 

AD7528U *3164 1,1IcroPwr MP7533K * 401 HS7541B·1 2456·34 2456·20 
2442·16 *2749 HS7541B·2 2453·41 ~ 255·11 

SlliconG SG7528 2485·39 2448·13 HS7541C·1 2456·35 AD7544T *3166 
7529 SiliconG SG7529 2485·40 MP7533L * 401 HS7541C·2 2453·42 2451·33 
7530 AD AD7530J *3164 *2749 Intersil A07541A 2456·23 ~ 255·11 

2448·31 2446·26 A07541B 2453·29 National OM7544 506·5 
~ 256·18 r.1P7533S * 401 A07541J 2456·24 75441 TI SN75441 2481·90 

AD7530K *3154 *2749 A07541K 2453·30 2482·119 
2447·40 2449·6 A07541L 2456·43 75446 TI SN75446 2482·11 

~ 256·18 MP7533T * 401 A07541S 2456·44 75447 TI SN75447 2482·43 
AD7530L *3154 *2749 A07541T 2453·31 75448 TI SN75448 2482·114 

2446·2 2449·7 t1lcroPwr NP7541 * 401 75449 TI SN75449 2482·79 
~ 256·18 2449·8 *2749 7545 AD AD7545A *3165 

Intersil A07530J 2448·34 UP7533U * 401 2453·32 2457·13 
A07530K 2447·43 *2749 TeledyneS 7541S 2456·28 AD7545B *3165 
A07530L 2446·5 2446·27 7541T 2453·36 2456-14 

t1lcroPwr r,lP7530 * 401 7534 SiliconG SG7534 2485·22 TSC7541A 2456-30 AD7545C *3155 
*2749 7535 SiliconG SG7535 2485·23 TSC7541B 2453·37 2451·4 

2446-9 75350 TI SN75350 2482·135 TSC7541J 2456·31 AD7545GC *3166 
1.1P7530J * 401 75358 Motorola MC75358 469·64 TSC7541K 2453-38 2451·5 

*2749 2481-83 75411 TI SN75411 2481·152 AD7545GL *3166 
2448·38 75361 National OS75361 2482-132 75412 TI SN75412 2482·41 2451·6 

UP7530K * 401 TI SN75361A 2482-136 75413 TI SN75413 2482·112 AD7545GU *3166 
*2749 75362 National OS75362 2482·133 75414 TI SN75414 2482-77 2451·7 

2447-47 75363 TI SN75363 2481·79 75416 TI SN75416 2482·12 AD7545J *3165 
7531 AD AD7531J *3164 75365 Motorola MC75365 2483·41 75417 TI SN75417 2482·52 2457-14 

2458·28 National OS75365 2483·42 75418 TI SN75418 2482·123 AD7545K *3165 
~ 256·18 TI SN75365 2483·47 75419 TI SN75419 2482·87 2456-15 

AD7531K *3164 ~ 287·9 7542 AD AD7542A *3166 AD7545L *3166 
2458·14 75367 TI SN75367 505·149 2456·45 2451·8 

~ 256-18 2483·81 AD7542B *3166 AD7545S *3166 
Intersil A07531J 2458·31 75368 Motorola MC75368 469-65 2454·18 2457·15 

A07531K 2458·17. 2481·84 AD7542J *3156 AD7545T *3166 
A07531L 2457·27 75369 TI SN75369 2481·107 2457-1 2456-16 

UlcroPwr UP7531J * 401 75370 TI SN75370 2481·85 AD7542K *3166 AD7545U *3166 
*2749 ~ ,261·5 2454·19 2451·9 

2458·35 75375 TI SN75375 2483-48 AD7542S *3166 75450 Fairchild 75450B 2481·115 
UP7531K * 401 7538 SiliconG S67538 2485·27 2457-2 Hitachi H075450A 2481-120 

*2749 7539 SiliconG SG7539 2485·28 AD7542T *3166 Motorola MC75450 2481·122 
2458·21 754 NEC·Electron uPC754 2887·39 2454·20 National OS75450 2481-129 

I.1P7531L * 401 75401 TI SN75401 2481·151 National OM7542 485·158 SiliconG SG75450 2481·139 
*2749 75402 TI SN75402 2482-39 

75426 TI SN75426 2464·80 
SG75450B 2481-140 

2457-31 75403 TI SN75403 2482·110 
75427 TI SN75427 2464·81 

TI SN75450B, 2482-1 
75322 TI SN75322 2481·78 75404 TI SN75404 2482·75 

7543 AD AD7543A *3166 
~ 261·5 

75325 Motorola MC75325 2480-162 75407 Tl SII75407 *2855 75451 Fairchild 75451A 2481·116 
National OS75325 2480-164 2482·40 2457-3 75451B 2481-117 
SiliconG SG75325 2481·1 2482·76 AD7543B *3166 Hitachi H075451A 2481-121 
TI SN75325 2481·3 75408 TI SII75408 *2855 2454·21 Motorola MC75451 2481-123 

75326 SiliconG SG75326 2481-6 2482·111 AD7543J *3166 SN75451B 2481·125 
TI SN75326 2481-10 7541 AD AD7541A *3164 2457-4 National OS75451 2481-130 

75327 SiliconG SG75327 2481·7 *3166 AD7543K *3166 SiliconG SG75451 2481-141 
TI SN75327 2481·11 2456·21 2454-22 TI SN75451B 2482-2 

75328 TI SN75328 2481-12 ~ 256-18 75430 TI SN75430 2481·81 ~ 261·5 
7533 AD AD7533A *3164 AD7541B *3164 75431 TI SN75431 2481·82 75452 Fairchild 75452A 2482-20 

2449-1 *3166 75432 TI SN75432 2482-42 75452B 2482-21 
~ 256-18 2453-26 75433 TI SN75433 2482-113 Hitachi H075452 2482-24 

AD7533B *3164 ~ 256·18 75434 TI SN75434 2482-78 Motorola MC75452 2482·25 
2448-8 AD7541J *3164 75436 TI SH75436 *2856 SN75452B 2482·27 

~ 256-18 *3166 2483·19 National OS75452 2482-30 
AD7533C *3164 2456-22 75437 TI 75437A *2856 ~ . 259-4 

2446-21 ~ 256-18 SH75437A *2856 SiliconG SG75452 2482·34 
~ 256-18 AD7541K *3164 2483-20 TI SN75452B 2482·44 

AD7533J *3164 *3166 75438 TI SII75438 *2856 75453 Fairchild 75453A1B 2482·94 
2449·2 2453·27 2483-21 Hitachi H075453 2482-95 

~ 256-18 ~ 256-18 7544 AD AD7544A *3166 Motorola MC75453 2482·96 
AD7533K *3164 AD7541S *3164 2456-18 SN75453B 2482-98 

2448-9 *3166 ~ 255·11 National OS75453 2482-101 
~ 256-18 2456-42 AD7544B *3166 SiliconG SG75453 2482-105 

AD7533L *3164 ~ 256-18 2451·28 TI SN75453B 2482-115 
2446-22 AD7541T *3164 ~ 255·11 75454 Hitachi H075454 2482·60 

~ 256-18 *3166 AD7544BG *3166 Motorola MC75454 2482-61 
AD7533S *3164 2453-28 2451·29 SN75454B 2482-63 

2449-3 ~ 256-18 ~ 255-11 National OS75454 2482·66 
~ 256·18 Harris HI7541J *2731 AD7544GK *3166 SiliconG SG75454 2482·70 

AD7533T *3164 *3288 2451·30 TI SN75454B 2482·80 
2448-10 2453-47 ~ 255-11 75458 Toshiba TA75458 2939·5 

~ 256·18 H17541K *2731 AD7544GT *3166 7546 AD AD7546A *3166 
AD7533U *3164 *3288 2451·31 2461·18 

2446-23 2450-39 ~ 255·11 AD7546B *3166 
~ 256-18 HI7541S *2731 A07544J *3166 2461·6 

Arrange~, alphanumerically from left to right. 
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7546 AD AD7546J *3166 75513 TI 75513A *2861 7574 IllcroPwr UP7574S * 401 75HG138 
2461·19 SII75513A *2861 *2749 SPI SP75HG138 454·92 

AD7546K *3166 2465·136 2429·6 75S110 Motorola MG75S110 2472·20 
2461·7 75518 TI SII75518 *2862 lAP 7574T * 401 75S20 Fairchild 75S20 2485·5 

National DM7546 502·142 2466·12 *2749 75S225 TI SN75S225 3456·11 
3489·129 7552 AD AD7552 *3174 2427·50 75S234 Fairchild 75S234 2485·16 

75460 SiliconG SG75460 2481·142 2436·4 75747 Toshiba TA75747 2939·6 75S24 Fairchild 75S24 2485·30 
SG75460B 2481·143 National DM7552 482·71 7575 National DM7575 507-7 75S28 National DM75S28 3484·40 

TI SN75460 2482·3 7553 National DM7553 496·140 3458·31 75S29 National DM75S29 3484·39 
75461 Fairchild 75461 2481·118 7554 National DM7554 482·60 7576 National DM7576 507·8 75S50 National DM75S50 482·82 

Motorola MG75461 2481·124 7555 AD AD7555 *3174 3458·32 76 Burr·Brown ADG76 2436·38 
National DS75461 2481·131 2962·32 758 Motorola uA758A 2901·109 ATF76 2962·8 
SiliconG SG75461 2481·144 Intersil IGM7555 2951·57 RCA GA758 2901·127 PMI DAG·76 2444·33 
TI SN75461 2482·4 ICM7555M 2951·58 Signetics uA758 2901·142 2459:9 

75462 Fairchild 75462 2482·22 National DM7555 480·123 7581 AD AD7581A *3174 If 253·4 
Motorola MC75462 2482·26 Sanyo LG7555 2964·78 2963·30 If 254·16 
National DS75462 2482·31 7556 Intersil ICM7556 2951·63 *3174 If 256·19 
SiliconG SG75462 2482·35 IGM7556M 2951·64 1094·115 DAG·76B 2444·25 r--.~. 

TI SN75462 2482·45 National DM7556 478·97 1095·133 2450·6 
75463 Motorola MG75463 2482·97 Sanyo LC7556 2964·79 1097·57 II 253·4 : 

National DS75463 2482·102 75581 TI S1475581 *2863 AD7581D *3174 II 254·16 
SiliconG SG75463 2482·106 2465·59 2963·31 If 256·19 
TI SN75463 2482·116 75584 TI 75584A *2864 *3174 DAG·76G 2444·34 

~i 75464 Motorola MC75464 2482·62 TI SN75584 2465·63 1094·116 2450·13 
National DS75464 2482·67 TI S1I75584A *2864 1095·134 II 253·4 
SiliconG SG75464 2482·71 75590 TI SN75590 2481·60 1097·58 II 254·16 

I: TI SN75464 2482·81 756 SGS M756 2904·142 / AD7581C *3174 II 256·19 
75465 TI SN75465 2890·4 7560 National DM7560 481·133 2963·32 DAC·76D 2444·39 
75466 TI SN75466 2480·83 75603 TI SII75603 *2857 *3174 II 253·4 ! 

2482·5 2964·121 If 254·16 
.. 

1094·117 
2890·63 75604 TI SII75604 *2857 1095·135 If 256·19 .=1 

75467 TI SN75467 2480·99 2964·122 1097·59 DAC·76E 2444·26 
2890·64 7563 National DM7563 479·179 AD7581J *3174 2450-7 

..,. 
75468 TI SN75468 2480·66 757 Fairchild uA757 2900·100 2963·33 If 253·4 ~. 

2890·5 7570 AD AD7570J 2428·8 *3174 II 254·16 
75469 TI SN75469 2480·42 AD7570L 2431·5 1094·118 If 256·19 g 

2890·6 r.llcroPwr 1.IP7570J * 401 1095·136 Rockwell MM76EL 1088·88 
75470 TI SN75470 2482·6 *2749 1097·60 If 246·17 
75471 Fairchild 75471 2481·119 2428·9 AD7581K *3174 760 Fairchild uA760G 2892·29 

TI SN75471 2482·7 UP7570L * 401 2429·7 uA760M 2892·30 
75472 Fairchild 75472 2482·23 *2749 *3174 SGS M760 2948·1 

I 

L---

TI SN75472 2482·46 2431·6 2963·34 M760A 2948·2 
75473 TI SN75473 2482·117 /.IP7570P * 401 . *3174 7600 Intersil ICL7600C 2914·3 
75474 Fairchild 75474B 2482·59 *2749 1094·119 ICL7600M 2914·4 

TI SN75474 2482·82 2428·10 1095·137 LSILogic LSI·7600 4140·156 
75476 TI SN75476 2482·8 IAP7570S * 401 1097·61 76000 TI SN76000 2896·132 
75477 TI SN75477 2482·51 *2749 AD7581L *3174 76002 TI SN76002 2896·133 
75478 TI SN75478 2482·118 2431·7 2963·35 76005 TI SN76005 2897·86 

2482·122 National DM7570 502·20 *3174 7601 Intersil ICL7601C 2914·5 
75479 TI SN75479 2482·83 3490·116 1094·120 ICL7601M 2914·6 

2482·86 7571 AD AD7571J *3171 1095·138 76011 TI SN76011 2896·134 
75480 TI SN75480 2465·69 *3174 1097·62 7602 Harris Hf.l7602·2 *3693 
75481 TI SN75481 2465·32 2431·27 WcroPwr UP7581 * 401 3459·33 
75490 TI SN75490 2481·59 AD7571K *3171 *2749 H1.I7602·5 *3693 
75491 Fairchild 75491 2464·138 *3174 2963·36 3459·22 

Motorola MC75491 2464·139 2431·25 7583 AD AD7583K 2429·38 HI.I17602 *3740 
National DS75491 2464·141 AD7571S *3171 7589 National DM7589 497·39 76021 TI SN76021 2896·135 

If 259·15 *3174 3471·99 76024 TI SN76024 2896·136 
TI SN75491 2464·143 2431·28 759 Fairchild uA759 2909·75 7603 Harris Hr.t7603·2 *3693 

SN75491A 2465·1 AD7571T *3171 2913·2 3459·40 
75492 Fairchild 75492 2465·35 *3174 2925·33 H1.I7603·5 *3693 

75492A 2465·36 2431·26 uA759C 2909·76 3459·26 
Motorola MC75492 2465·37 7574 AD AD7574A *3174 2913·3 HUI7603 *3740 
National DS75492 2465·38 2429·1 2930·39 Telaris 7603·02 2950·2 

If 259·15 AD7574B *3174 7590 AD AD7590DIB *3176 7604 Toshiba TA7604A 2901·155 
TI SN75492 2465·44 2427·45 2416·118 7605 Intersil ICL7605C 2887·52 

SN75492A 2465·45 AD7574J *3174 AD7590DIK *3176 ICL7605M 2887·53 
75493 National DS75493 2464·142 2429·2 2416·119 7606 Intersil ICL7606C 2887·54 

TI SN75493 2465·2 AD7574K *3174 National DM7590 3490·44 ICL7606M 2887·55 
75494 National DS75494 2465·39 2427·46 75902 Toshiba TA75902 2943·54 Toshiba TA7606 2968·141 

TI SN75494 2465·46 AD7574S *3174 7591 AD AD7591DIB *3176 7607 Toshiba TA7607A 2904·34 
75497 TI SN75497 2465·57 2429·3 2416·120 7608 Harris HM7608·2 3463·49 
75498 TI SN75498 2465·122 AD7574T *3174 AD7591DIK *3176 HM7608·5 3463·5 
755 SGS M755 2904·141 2427·47 2416·121 761 SGS . M761 2948·32 
7550 AD AD7550B *3174 MlcroPwr IAP7574A * 401 7592 AD AD7592DIB *3176 M761A 2948·33 

2436·26 *2749 2415·83 Siemens TAA761 2909·102 
IdlcroPwr /.1P75508 * 401 2429·4 AD7592DIK *3176 2931·19 

*2749 MP75748 * 401 2415·84 7610 Harris H1.I7610·2 *3696 
2436·25 *2749 7599 National DM7599 497·47 3459·118 

75500 TI SN75500 2466·8 2427·48 3471·97 Hr.t7610·5 *3696 
75501 TI SN75501 2466·9 MP7574J * 401 75ALS245 3459·100 
75502 TI SN75502 2466·10 *2749 rAolorola SN75ALS245 * 732 Hr.H610A·2 *3696 
75503 TI SN75503 2466·11 2429·5 75ALS574 3459·101 
7551 National DM7551 486·22 IAP7574K * 401 rAolorola SII75ALS574 * 732 IlfA7610A·5 *3696 

If 236·15 *2749 75ALS695 3459·73 
75512 TI SN75512A 2465·135 2427·49 Molorola SH75ALS695 * 732 HW7610 *3740 

If Indicates page number In Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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76104 TI SN76104 2901-146 76161 Harris HM76161-5 *3717 7622 Intersil ICl7622C 2912-22 7641 Motorola MCM7641 3461-70 
76105 TI SN76105 2901-147 3464-110 ICl7622DC 2940-42 MCM7641A 3460-60 
7611 Harris HM7611-2 *3696 11P.H6161A-5 * 3717 MlcroPwr MP7622A * 401 National DS7641 2476-51 

3460-5 3464-75 *2749 7642 Harris HtU642-2 *3705 
11141611-5 *3696 H~1I76161 *3740 2456-39 HM7642-5 *3705 

3459-108 Motorola MCM76161 3464-100 UP7622H * 401 3462-16 
H1.17611A-2 *3696 MCM76161A 3464-80 *2749 3462-16 

3459-109 76165 Harris 76165 *3723 2457-35 HI.H642A-2 *3705 
HM7611A-5 *3696 Harris HM76165-2 3466-10 MP7622J * .401 HI.t7642A-5 *3705 

3459-75 HM76165-5 3466-6 *2749 3462-3 
HM17611 *3740 Harris H"'176165 *3740 2456-40 3462-3 

Intersil ICl7611AC 2922-23 7617 Toshiba TA7617 2902-118 f.1P7622R * 401 HM7642P-2 *3705 
ICl7611AM 2922-24 7619 Toshiba TA7619A 2904-58 *2749 HtH642P-5 *3705 
ICl7611BC 2926-44 762 Siemens TAA762 2909-103 2457-36 3462-4 
ICl7611BM 2926-45 2926-21 MP7622S * 401 3462-4 
ICl7611C 2912-16 7620 HarriS 1It.17620-2 *3699 *2749 HUI7642 *3740 

2912-36 3460-100 2456-41 Intersil ICl7642BC 2942-16 
2934-11 H1II7620-5 *3699 MP7622Z * 401 ICl7642BM 2942-17 

ICl7611M 2912-10 3460-86 *2749 ICl7642C 2912-24 
2912-47 Ht17620A-2 *3699 2457-37 ICl7642CC 2944-5 

Toshiba TA7611A 2904-35 3460-72 Toshiba TA7622A 2904-37 ICl7642CM 2944-6 
76110 TI SN76110 2901-148 HU7620A-5 *3699 7623 MlcroPwr UP7623 * 401 ICl7642EC 2944-35 
76111 TI SN76111 2901-149 3460-47 *2749 ICl7642M 2912-14 
76113 TI SN76113 2901-150 HI.117620 *3740 2453-21 7643 Harris HM7643-2 *3705 
76115 TI SN76115 2901-151 MicroPwr MP7620J 2445-5 7624 Toshiba TA7624 2901-156 IIM7643-5 *3705 
76116 TI SN76116 2901-152 MP7620K 2445-17 76242 TI SN76242 2904-15 HM7643A-2 *3705 
7612 Intersil ICl7612AC 2922-25 MP7620l 2446-20 76243 TI SN76243 2904-16 HM7643A-5 *3705 

ICl7612AM 2922-26 MP7620M 2448-7 76246 TI SN76246 2904-17 3462-5 
ICl7612BC 2926-46 7621 Harris IIM7621-2 *3699 7625 Toshiba TA7625 2902-132 3462-5 
ICl7612BM 2926-47 3460-102 76267 TI SN76267 2904-18 HM7643P-2 *3705 
ICl7612C 2912-15 Hm621-5 . *3699 7628 Toshiba TA7628 2902-99 1If.17643p·5 *3705 

2912-25 . 3460-88 TA7628H 2902-100 3462-6 
2913-7 Hm621A-2 *3699 76298 TI SN76298 2904-19 3462-6 
2934-12 3460-78 7631 Intersil ICl7631BC 2941-1 111.117643 *3740 

ICl7612M 2912-17 1Ir.17621A·5 *3699 ICl7631BM 2941-2 Motorola MCM7643A 3462·8 
2912-48 3460-49 ICl7631C 2912-23 3462-8 

2913-8 "',117621 *3740 ICl7631CC 2941·7 7644 Harris HM7644-5 3462-15 
Toshiba TA7612A 2463-50 Intersil ICl7621AC 2936-35 ICl7631CM 2941-8 3462-15 

7613 Intersil ICl7613AC 2922-27 ICl7621AM 2936-36 ICl7631EC 2941-12 7647 Harris HM7647R·2 3461·78 

ICl7613BC 2926-48 ICl7621BC 2938-2 ICl7631M 2912-12 HM7647R-5 3461-43 

ICl7613BM 2926-49 ICl7621BM 2938-3 7632 Intersil ICl7632BC 2941-3 76477 TI SN76477 2906-42 

ICl7613C 2912-18 ICl7621C 2912-21 ICl7632BM 2941-4 1101-89 

2912-49 ICl7621DC 2940-41 , ICl7632C 2912-65 7648 Harris HM7648-2 3461-73 

ICl7613DC 2934-13 UlcroPwr UP7621A * 401 ICl7632CC 2941-9 HM7648-5 3461-30 

ICl7613M 2912-11 *2749 ICl7632CM 2941-10 76487 TI SN76487 2898-36 

2912-50 2456-25 ICl7632EC 2941-13 76488 TI SN76488 2898-37 

National DM7613 485-51 I,IP7621B * 401 ICl7632M 2912-13 1101-90 
*2749 2912-66 76489 TI SN76489 2898-31 Toshiba TA7613 2900-143 2453-33 Toshiba TA7632 2905-56 SN76489A 2898-32 76130 TI SN76130 2898-13 UP7621C * 401 76321 Harris H"'76321·2 *3726 7649 Harris IIM7649·2 *3708 76131 TI SN76131 2898-14 
*2749 3466-27 3461-76 7614 Intersil ICl7614AC 2922-28 2450-33 11,.,76321·5 *3726 IIm649·5 *3708 ICl7614AM 2922-29 1,IP762111 * 401 3466-23 3461-34 ICl7614BC 2926-50 *2749 HMI76321 *3740 HtA7649A·2 *3708 ICl7614BM 2926-51 2457-20 7633 Toshiba TA7633 2905-57 3461·26 ICl7614C 2912-19 1,'P7621J * 401 76333 TI SN76333 2963-63 H",7649A-5 *3708 ICl7614DC 2934-14 *2749 76334 TI SN76334 2963-64 3461-11 P,lIcroPwr r.1P7614 * 401 2456-26 7637 Toshiba TA7637 2906-21 Motorola MCM7649 3461-62 

*2749 P.1P7621K * 401 7639 Toshiba TA7639 2902-135 76493 TI SN76493 2898-33 
2460-38 *2749 764 SGS M764 2949-111 76494 TI SN76494 2898-34 

Toshiba TA7614 2900-144 2453-34 M764A 2949-112 76495 TI SN76495 2898-35 
76149 TI SN76149 2898-15 r.'P7621l * 401 7640 . Harris 111.17640·2 *3702 765 NEC-Micro uPD765 1093-111 
7615 Intersil ICl7615 2922-30 *2749 3461-81 1094-139 

ICl7615AC 2922-31 2450-34 111.17640-5 *3702 1095-148 
ICl7615BC 2926-52 MP7621R * 401 3461-58 1101-30 
ICl7615BM 2926-53 *2749 H~H640A·2 *3702 1101-32 
ICl7615C 2912-20 2457-21 3461-59 1101-127 
ICl7615DC 2934-15 ~IP7621S * 401 IIf,H640A·5 *3702 \1. 240-13 

Toshiba -TA7615 2900-77 *2749 3461-17 \1 245-8 
7616 Harris H~17616-2 *3720 2456-27 IIMI7640 *3740 7650 Intersil ICl7650C 2914-2 

3464-118 MP7621T * 401 National DS7640 2473-39 Toshiba TA7650 2904-38 
Ht17616·5 *3720 *2749 Telaris 7640-01 2949-91 7652 Toshiba TA7652 2904-127 

3464-109 2453-35 7641 Harris HM7641·2 *3702 76524 TI SN76524 2904-156 
Hf1I7616A *3720 "'P7621U * 401 3461-85 76525 TI SN76525 2904-117 

3464-76 *2749 H"17641·5 . *3702 7654 Toshiba· TA7654 2463-52 
P.1lcroPwr 1,1P7616K * 401 2450-35 3461-66 76544 TI SN76544 2904-157 

*2749 UP7621Z * 401 HF.17641A·2 *3702 76545 TI SN76545 2904-158 
2462-14 *2749 3461-67 7655 Toshiba TA7655 2463-53 

I.IP7616L * 401 2457-22 H1.17641A-5 *3702 76565 TI SN76565 2903-30 
*2749 Motorola MCM7621 3460-89 3461-18 76566 TI SN76566 2962·144 

2462-13 MCM7621A 3460-58 HMI7641 *3740 7659 Toshiba TA7659 2904·39 
Toshiba TA7616 2900-86 Toshiba TA7621 2904-36 Intersil ICl7641BC 2942·14 7660 Datel VI-7660C 2968-53 

76160. Harris HM76160-2 3464-117 7622 Intersil ICl7622AC 2936-33 ICl7641BM 2942-15 VI-7660M 2968-54 
HM76160-5 3464-107 ICl7622AM 2936-34 ICl7641CC 2944-3 Intersil ICl7660 2968-55 

76161 Harris Ht.176161·2 *3717 ICl7622BC 2938-4 ICl7641CM 2944-4 II 255-16 
3464-119 ICl7622BM 2938-5 ICl7641EC 2944-34 Toshiba TA7660 2904-40 

Arranged alphanumerically from left to right. 
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76600 TI SN76600 2906-7 7684 Harris HM7684-5 3464-10 7755 Sanyo LA7755 2904-154 7804 Pro-Log 7804 1755-32 
76605 TI SN76605 2902-54 HM7684P-2 3464-31 776 Fairchild uA776 2911-172 7805 Fairchild uA7805C 2952-73 
76606 TI SN76606 2902-55 HM7684P-5 3464-11 uA776C 2911-157 uA7805M 2952-74 
7661 Toshiba TA7661 2904-41 Motorola MCM7684C 3464-13 2912-29 Motorola MC7805 2952·79 
7663 Intersil ICL7663 2959-4 MCM7684M 3464-28 2939-24 MC7805A 2952-80 

Toshiba TA7663 2902-134 7685 Harris \ H1.I7685-2 *3714 uA776M 2912-30 MC7805AC 2952-81 
76635 TI SN76635 2900-75 3464-32 2938-13 MC7805C 2952-82 
7664 Intersil ICL7664 2960-21 H'.I7685-5 *3714 777 Intersil uA777C 2928-28 National LM7805 2952-88 

National OS7664 2465-139 3464-14 TI uA777C 2928-27 NEC-Electron uPC7805 2952-60 
76641 Harris H1.I76641-2 *3729 HFA7685A-5 *3714 uA777M 2923-18 SGS L7805 2952-61 

3466-80 3463-111 7770 SGS TOA7770 2902-121 L7805C 2952-62 
HU76641·5 *3729 H1.I7685p·2 *3714 77800 Harris HPL77800 *3747 SiliconG SG7805ACK 2952-93 

3466-79 3464-33 77801 Harris HPL77801 *3747 SG7805ACP 2952-66 
HF.l176641 *3740 H1.17685P-5 *3714 77903 Harris HPL77903 *3747 SG7805ACR 2952-94 

76642 TI SN76642 2901-72 3464-15 77S180 HaUonal 0778180 *3851 SG7805ACT 2952-46 
76643 TI SN76643 2901-73 IIUl7685 *3740 National OM77Sf80 3463-47 SG7805AK 2952-95 

2905-42 Motorola MCM7685A 3464-67 77S181 National OM77S181 3463-56 SG7805AP 2952-67 
76644 TI SN76644 2906-8 MCM7685C 3464-18 77S184 National OM77S184 3464-22 SG7805AT 2952-47 
76645 TI SN76645 2904-20 MCM7685M 3464-29 77S185 National OM77S185 3464-23 SG7805CK 2952-96 
7665 Intersil ICL7665 2968-142 Toshiba TA7685 2898-18 77S188 National OM77S188 3459-5 SG7805CP 2952-68 
76650 TI SN76650 2906-9 7686 Motorola MCM7686 3464-19 77S190 National OM77S190 3464-108 SG7805CR 2952-97 
76651 TI SN76651 2905-43 7687 Motorola MCM7687 3464-20 77S191 National OM77S191 3464-112 SG7805K 2952-98 
7666 Toshiba TA7666 2465-19 7688 Motorola MCM7688 3463-92 77S280 Hallonal 01A77S280 *3851 SG7805P 2952-69 
76660 TI SN76660 2905-44 76881 TI SN76881 2901-170 3463-23 7806 Fairchild uA7806C 2953-19 
76665 TI SN76665 2905-45 76882 TI SN76882 2901-171 77S281 IfaUonal OFA77S281 *3851 Motorola MC7806 2953-23 
76666 TI SN76666 2905-46 76889 TI SN76889 2904-21 3463-24 MC7806A 2953-24 
76669 TI SN76669 2901-74 7689 Motorola MCM7689 3463-93 77S288 National OM77S288 3459-6 MC7806AC 2953-25 
7667 Toshiba TA7667 2465-20 76891 TI SN76891 2901-172 77S291 National OM77S291 3464-113 MC7806C 2953-26 
76675 TI SN76675 2901-75 76940 TI SN76940 2949-45 77S401 ,Ia II enal 0/.177S401 *3853 Sanyo LA7806 2905-66 
76676 TI SN76676 2901-22 7699 Rockwell A7699 1088-96 3456-45 SiliconG SG7806ACK 2953-31 
76678 TI SN76678 2901-23 76LS03 HarriS HM76LS03-5 3460-41 77S402 lIalional 01.1778402 *3853 SG7806ACP 2953-15 
76688 TI SN76688 2905-47 76LS52 National OM76LS52 496-148 3456-55 SG7806ACR 2953-32 
76689 TI SN76689 2901-76 76LS641 77SR181 SG7806ACT 2953-9 
767 NEC-Electron uPC767 2949-161 Signalics 76L8641 *2772 l!allcnal 01;1778.RI81 *3852 SG7806AK 2953-33 
76701 TI SN76701 2903-83 76S128 National OM76S128 3453-1 3462-68 SG7806AP 2953-16 
76702 TI SN76702 2903-84 3453-31 78 Fairchild u78HG 2959-38 SG7806AT 2953-10 
76710 TI SN76710 2903-85 76S64 National OM76S64 3453-2 uA78G 2959-37 SG7806CK 2953-34 
76711 TI SN76711 2903-86 3453-32 uA78H 2959-11 SG7806CP 2953-17 
76720 TI SN76720 2904-140 770 Fujitsu C770 4140-93 uA78HG 2959-13 SG7806CR 2953-35 
76721 TI SN76721 2903-87 Signetics TCA770 2901-66 uA78MG 2959-36 SG7806CT 2953-11 
76727 TI SN76727 2903-88 2901-100 lIalianal LU78LXX *3299 SG7806K 2953-36 
76730 TI SN76730 2902-56 7700 CalDevices HC7700 4140-40 LU78XX *3299 SG7806P 2953-18 
7675 Toshiba TA7675 2904-42 LSI Logic LC-7700 4140-141 PMI OAC-78E 2449-28 SG7806T 2953-12 
7676 Toshiba TA7676 2904-43 7705 Motorola MC7705C 2952-37 OAC-78F 2449-29 TI uA7806C 2953-38 
7678 Toshiba TA7678 2904-44 771 Fairchild uAF771 2909-43 OAC-78G 2449-30 7807 National OS7807 2484-6 
7680 Harris HM7680-2 3463-41 2933-1 Rockwell MM78 1088-89 7808 Fairchild uA7808C 2953-83 

HM7680-5 3462-113 uAF771A 2922-40 If 246-17 
uA7808M 2953-84 

HM7680A-5 3462-80 uAF771AM 2922-41 MM78EL 1055-13 
!.Iatorola UC780D *3294 

HM7680P-2 3463-42 uAF7718 2927-27 If 246-17 2953-89 
HM7680P-5 3462-114 uAF7718M 2927-28 MM78L 1088-91 

'~C7808A *3294 
HM7680R-2 3463-43 uAF771L 2934-21 

If 246-17 
2953-90 

HM7680R-5 3462-115 
7710 NEC-Electron uPD7710 2947-105 

1055-14 
/.IC7808AC *3294 

HM7680RP-2 3463-44 7711 NEC-Electron uPD7711 2947-49 
If 246-17 

2953-91 
HM7680RP-5 3462-116 MM78LA 1088-92 

Motorola MCM7680C 3463-1 
77153 lIarrls IIPL77153 *3747 If 246-17 UC7808C .*3294 

MCM7680M 3463-37 *3750 1055-15 2953-92 

7681 Hmls 1IU7681·2 *3711 
77161 HarriS HPL77161 *3747 If ~46-17 

NEC-Electron uPC7808 2953-112 

3463-50 
77171 Hmls HPL77171 *3747 MM78LS 1088-93 SiliconG SG7808ACK 2953-97 

HU7681·5 *3711 
772 Fairchild uAF772 2940-29 If 246-17 SG7808ACP 2953-113 

3463-6 uAF772A 2936-41 1055-16 SG7808ACR 2953-98 

HU7681A·2 *3711 
uAF772AM 2936-42 If 246-17 SG7808ACT 2953-77 

3463-7 
uAF7728 2938-9 780 NEC-Micro uP0780 1097-36 SG7808AK 2953-99 

HU7681A·5 *3711 
uAF7728M 2938-10 1071-12 SG7808AP 2953-114 

3462-83 uAF772L 2940-43 uP0780-1 1097-37 SG7808AT 2953-78 

HrA7681P-2 *3711 
77209 HarriS HPL77209/1 EL8 Siemens TCA780 2968-132 SG7808CK 2953-100 

3463-51 * 3747 TI TL780-05C *3433 SG7808CP 2953-115 

HfA7681p·5 *3711 
*3750 2952-100 SG7808CR 2953-101 

3463-8 
77210 Hmls HPL77210/16R4 TL7S0-12C *3433 SG7808CT 2953-79 

H1.I7681R-2 *3711 
* 3747 2954-83 SG7808K 2953-102 

3463-52 
77211 Harris HPL77211116R6 

TL780-15C *3433 SG7808P 2953-116 * 3747 
Hr.t7681R-5 *3711 77215 Harris HPL77215/16H8 2955-40 SG7898T 2953-80 

3463-9 * 3747 7800 LSI Logic LSI-7800 4140-157 TI uA7808C 2953-104 

HU7681Rp·2 *3711 *3750 National OS7800 505-146 7809 SGS L7809 2953-127 

3463-53 77216 lIarrls HPL77216/16P8 NEC-Micro uP07800 1098-130 781 NEC-Micro uP0781 1100-98 

HF.l7681Rp·5 *3711 * 3747 Sanyo LA7800 2905-103 7810 Epson SVM7810 2899-89 

3463-10 *3750 78005 Toshiba TA78005 2952-71 National OS7810 484-85 

HUI7681 *3740 77317 Harris HPL77317/16LD8 7801 NEC-Micro uP07801 1098-129 Nitron NC7810 3455-40 

Motorola MCM7681A 3462-86 * 3747 1071-13 Sanyo LA7810 2905-67 

MCM7681C 3463-14 77318 Harris HPL77318/16HD8 Pro-Log 7801 1765-11 TI uA7810C 2954-7 

MCM7681M 3463-39 * 3747 Sanyo . LA7801 2905-64 7811 National OS7811 484-86 

76810 TI SN76810 2907-8 773181 lIallonal 01A773181 *3851 78012 Toshiba TA78012 2954-51 7812 Fairchild uA7812C 2954-52 

76811 TI SN76811 511-125 774 Fairchild uAF774 2944-13 78015 Toshiba TA78015 2955-13 uA7812M 2954-53 

76812 TI SN76812 2951-7 uAF7748 2942-20 7802 Pro-Log 7802 1759-31 rAotorola UC7812 *3294 
76831 TI SN76831 2902-57 uAF7748M 2942-21 Sanyo LA7802 2905-65 2954-58 

76832 TI SN76832A 2902-58 uAF774L 2944-20 7803 National OS7803 2484-5 r.IC7812A *3294 
7684 Harris HM7684-2 3464-30 7751 Sanyo LA7751 2904-153 Pro-Log 7803A 1755-31 2954-59 

If Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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7812 ~Iolcroll MC7812AC *3294 7820 National OS7820 11 258-6 78C75 SGS L78C75C 2953-59 78M05 NEC-Electron uPC78M05 2952-41 
2954-60 \I 259-4 78H05 Fairchild uA78H05 2952-128 TI uA78M05C 2952-48 

MC7812C *3294 OS7820A 2475-1 uA78H05A 2952-129 uA78M05M 2952-49 
2954-61 \I 257-13 78H08 Fairchild uA78H08C 2953-111 78M06 Fairchild uA78M06C 2953-3 

National OS7812 484-152 \I 258-6 78H12 Fairchild uA78H12 2954-99 uA78M06M 2953-4 
LM7812 2954-66 \I 259-4 78LOO 1.lolorola I.1C78LOO *3294 Motorola MC78M06C 2953-6 

NEC-Electron uPC7812 2954-42 SiliconG SG7820ACT 2955-122 78L005 Toshiba TA78L005 2952-15 TI uA78M06C 2953-13 
SGS L7812 2954-69 SG7820AT 2955-123 TA78L005A . 2952-16 uA78M06M 2953-14 

2954-88 SG7820CT 2955-124 78L006 Toshiba TA78L006 2953-1 78M08 Fairchild uA78M08C 2953-70 
L7812C 2954-70 SG7820K 2955-134 TA78L006A 2953-2 uA78M08M 2953-71 

2954-89 SG7820R 2955-135 78L007 Toshiba TA78L007 2953-51 Motorola MC78M08C 2953-73 
SiliconG SG7812ACK 2954-76 SG7820T 2955-125 TA78L007A 2953-52 NEC-Electron uPC78M08 2953-74 

SG7812ACP 2954-77 7822 National OS7822 2473-6 78L008 Toshiba TA78L008 2953-66 TI uA78M08C 2953-81 
SG7812ACR 2954-47 TI uA7822C 2956-7 TA78L008A 2953-67 . uA78M08M 2953-82 
SG7812ACT 2954-35 7824 Fairchild uA7824C 2956-38 78L009 Toshiba TA78L009 2953-125 78Ml0 TI uA78Ml0C 2954-4 
SG7812AK 2954-78 uA7824M 2956-39 TA78L009A 2953-126 78M12 Fairchild uA78M12C 2954-25 
SG7812AR 2954-48 Motorola MC7824 2956-43 78L010 Toshiba TA78L010 2953-133 uA78M12M 2954-26 
SG7812AT 2954-36 MC7824A 2956-44 TA78L010A 2953-134 Motorola MC78M12C 2954-28 
SG7812CK 2954-79 MC7824AC 2956-45 78L012 Toshiba TA78L012 2954-22 National LM78M12 2954-30 
SG7812CP 2954-80 MC7824C 2956-46 TA78L012A 2954-23 NEC-Electron uPC78M12 2954-31 
SG7812CR 2954-49 NEC-Electron uPG7824 2956-28 78L015 Toshiba TA78L015 2954-120 TI uA78M12C 2954-39 
SG7812GT 2954-37 SGS L7824 . 2956-32 TA78L015A 2954-121 uA78M12M 2954-40 
SG7812K 2954-81 L7824C 2956-33 78L018 Toshiba TA78L018 2955-64 78M15 Fairchild uA78M15C 2954-123 
SG7812R 2954-50 SiliconG SG7824ACK 2956-54 TA78L018A 2955-65 uA78M15M 2954-124 
SG7812T 2954-38 SG7824ACP 2956-34 78L02 Motorola MC78L02G 2952-2 Motorola MG78M15C 2954-126 

TI uA7812C 2954-84 SG7824ACR 2956-55 TI uA78L02AG 2952-3 National LM78M15 2954-128 
7815 Fairchild uA7815G 2955-14 SG7824ACT 2956-22 uA78L02G 2952-4 NEG-Electron uPG78M15 2954-129 

uA7815M 2955-15 SG7824AK 2956-56 78L020 Toshiba TA78L020 2955-117 TI uA78M15C 2955-2 
I,Iolorola ~IC7815 *3294 SG7824AP 2956-35 TA78L020A 2955-118 uA78M15M 2955-3 

2955-20 SG7824AT 2956-23 78L024 Toshiba TA78L024 2956-12 78M18 Motorola MC78M18C 2955-67 
1.IC7815A *3294 SG7824CK 2956-57 TA78L024A 2956-13 NEG-Electron uPG78M 18 2955-68 

2955-21 SG7824CP 2956-36 78L05 Fairchild uA78L05C 2952-6 78M20 Motorola MC78M20C 2955-119 
1.IC7815AC *3294 SG7824GR 2956-58 Motorola MG78L05AC 2952-7 TI uA78M20C 2955-126 

2955-22 SG7824CT 2956-24 MC78L05C 2952-8 uA78M20M 2955-127 
MC7815C *3294 SG7824K 2956-59 National LM78L05A 2952-10 78M22 TI uA78M22C 2956-6 

2955-23 SG7824P 2956-37 LM78L05C 2952-11 78M24 Fairchild uA78M24C 2956-15 
National LM7815 2955-28 SG7824T 2956-25 NEG-Electron uPG78L05 2952-12 uA78M24M 2956-16 
SGS L7815 2955-7 TI uA7824C 2956-61 TI uA78L05AC 2952-13 Motorola MC78M24C 2956-18 

L7815C 2955-8 783 . TI TL783C *3431 uA78L05C 2952-14 NEC-Electron uPG78M24 2956-19 
SiliconG SG7815ACK 2955-33 2960-18 78L06 TI uA78L06AC 2953-49 TI uA78M24C 2956-26 

SG7815ACP 2955-34 7830 National OS7830 2471-53 uA78L06G 2953-50 uA78M24M 2956-27 
SG7815ACR 2955-9 \I 257-13 78L075 Toshiba TA78L075 2953-55 78P05 Fairchild uA78P05 2952-134 
SG7815ACT 2954-132 \I 258-6 TA78L075A 2953-56 78S05 SGS L78S05 2952-105 
SG7815AK 2955-35 \I 259-4 78L08 Motorola MC78L08AC 2953-61 L78S05C 2952-106 
SG7815AR 2955-10 7831 National OS7831 2469-39 MC78L08C 2953-62 78S09 SGS L78S09 2953-128 
SG7815AT 2954-133 2471-62 NEG-Electron uPG78L08 2953-63 SL78S09G 2953-129 
SG7815CK 2955-36 \I 236-15 TI uA78L08AC 2953-64 78S10 SGS L78S10 2954-8 
SG7815CP 2955-37 \I 237-7 uA78L08C 2953-65 L78S10C 2954-9 
SG7815CR 2955-11 \I 257-13 78L09 Fairchild uA78L09C 2953-122 78S12 SGS L78S12C 2954-90 
SG7815CT 2954-134 7832 National OS7832 2469-30 TI uA78L09AG 2953-123 78S15 SGS L78S15 2955-44 
SG7815K 2955-38 2472-1 uA78L09C 2953-124 L78S15C 2955-45 
SG7815R 2955-12 \I 257-13 78L 10 TI uA78L 10AC 2953-131 78S18 SGS L78S18 2955-109 
SG7815T 2955-1 7833 National OS7833 2477-45 uA78L 10C 2953-132 L78S18C 2955-110 

TI uA7815C 2955-41 \I 257-13 78L 12 Fairchild uA78L 12G 2954-12 78S24 SGS L78S24 2956-66 
7817 SiliconG SG7817AP 2955-80 7834 National OS7834 2477-40 Motorola MC78L 12AC 2954-13 L78S24G 2956-67 
7818 Fairchild uA7818G 2955-84 \I 257-13 MC78L 12C 2954-14 78S40 Fairchild uA78S40 2960-103 

uA7818M 2955-85 7835 National OS7835 2477-38 National OS78L 12 505-151 \I 281-14 
Motorola tlC7818 *3294 \I 257-13 LM78L 12A 2954-17 uA78S40M 2960-104 

2955-90 7836 National OS7836 2473-37 LM78L 12C 2954-18 II 281-14 
I,IC7818A *3294 \I 257-13 NEG-Electron uPG78L 12 2954-19 I.lolorola "A78S40 *3297 

2955-91 7837 National OS7837 2473-56 TI uA78L 12AC 2954-20 78S75 SGS L78S75 2953-60 
I.1C781BAC *3294 \I 257-13 uA78L 12C 2954-21 78TOO 1,lolorola UC7BTOO *3294 

2955-92 7838 AMO AM7838 2477-36 78L 132 Toshiba TA78L 132 2954-103 78T05 Motorola MC78T05 2952-114 
UC7818C *3294 National OS7838 2477-37 TA78L 132A 2954-104 MC78T05A 2952-115 

2955-93 \I 257-13 78L 15 Fairchild uA78L 15C 2954-110 MG78T05AC 2952-116 
NEG-Electron uPG7818 2955-75 7839 National OS7839 2477-43 Motorola MC78L 15AC 2954-111 MC78T05C 2952-117 
SGS L7818 2955-78 11 257-13 MG78L 15C 2954-112 78T06 Motorola MC78T06 2953-44 

L7818G 2955-79 7853 National OM7853 500-135 National LM78L 15A 2954-115 MC78T06C 2953-45 
SiliconG SG7818ACK 2955-98 78540 Motorola uA78540 2961-2 LM78L 15C .2954-116 78T08 Motorola MC78T08 2953-106 

SG7818ACP 2955-81 7875 National OM7875 475-160 NEC-Electron uPG78L 15 2954-117 MC78T08C 2953-107 
2955-99 SGS L7875 2953-57 TI uA78L 15AC 2954-118 78T12 Motorola MG78T12 2954-92 

SG7818ACT 2955-71 L7875C 2953-58 uA78L 15C 2954-119 MC78T12A 2954-93 
SG7818AK 2955-100 7880 National OS7880 2465-64 78L 18 Motorola MC78L 18AC 2955-62 MC78T12AC 2954-94 
SG7818AP 2955-82 Pro-Log 7880 1757-13 MC78L 18C 2955-63 MC78T12C 2954-95 
SG7818AT 2955-72 7885 Fairchild uA7885 2953-120 78L20 National OS78L20 2474-55 78T15 Motorola MG78T15 2955-50 
SG7818CK 2955-101 Pro-Log 7885 1765-17 78L24 Motorola MC78L24AC 2956-10 MC78T15A 2955-51 
SG7818CP 2955-102 TI uA7885G 2953-121 MC78L24C 2956-11 MC78T15AC 2955-52 
SG7818CT 2955-73 7889 National OS7889 2465-113 78L62 Fairchild uA78L62C 2953-48 MC78T15C 2955-53 
SG7818K 2955-103 Pro-Log 7889 1763-1 78L82 Fairchild uA78L82C 2953-118 78T18 Motorola MC78T18 2955-106 
SG7818P 2955-83 7899 Rockwell MM7899 1088-90 78LS120 MC78T18C 2955-107 
SG7818T 2955-74 78C120 National OS78C120 2474-48 National OS78LS120 2474-46 78T24 Motorola MC78T24 2956-63 

TI uA7818C 2955-105 78C20 National OS78C20 2475-8 78MOO I.lotcrola !,!C78UOO *3294 MC78T24C 2956-64 
7819 National OS7819 484-66 78C29 National MM78C29 464-143 78M05 Fairchild uA78M05C 2952-34 79 Fairchild u79HGA 2960-22 
782 NEC-Micro uP0782 1100-99 2472-28 uA78M05M 2952-35 uA79G 2960-30 
7820 National OS7820 2475-7 78C30 National MM78C30 464-108 Motorola MC78M05C 2952-38 uA79MG 2960-29 

\I 257-13 2471-37 National LM78M05 2952-40 Ilallcnal LU79LXX *3301 

Arranged alphanumerically from left to right. 

158 © Ie MASTER 1983 



PART NUMBER INDEX 
Bin BUI BUI Bau 
NU!:Ibn Scur~1 Dlvici Plgl-L1nl NUlllber Sourci Davlce Plgl-L1D1 NUlllblr Scurce Dlvlce Pagl-L1na Numb.r Scur~1 Davici Pagl-L1na 

79 llallenal LU701.1XX *3301 7920 SiliconG SG7920A 2958-40 8 Dalll ADC-ET8SC *2619 80 Intel iSBC80/24 1763-28 
LU79XX *3301 SG7920AC 2958-41 2428-50 iSBC80/30 1763-25 

Rockwell MM79lS 1088-94 SG7920C 2958-42 ADC-ETSBIA *2619 Konlron EPP·SO *4103 
1055-17 7924 Molorola MC7924C *3294 2428-49 4006-2 

7900 Sanyo lA7900 2905-77 2958-54 ADC·MCSBC *2619 Kontron MPP80 4005-4 
Telaris 7900 2948-123 NEC-Electron uPC7924 2958-52 2429-43 Matrox ZBC-80 1755-29 

7901 Polycore PE7901 2465-4 TI uA7924C 2958-55 ,Datel ADC-MC8BM 2429-44 MicroEng MCE80 2930-18 
7902 Motorola MC7902C 2956-83 793 Plessey Sl793 2947-3 Dal81 DAC-IIFSBIAC * 2621 National BlC-80/05 1765-1 

Polycore PE7902 2465-5 7930 Epson 7930 2899-82 DAC·HF8BI,II,1 * 2620 BlC-80/07 1763-12 
7904 Telaris 7904 2949-4 794 NEC-Electron uP0794 2964-58 2441-20 BlC-80/10 1763-13 
7905 Fairchild uA7905C 2956-111 7940 Epson SVM7940 2899-83 DAC·IC8BC *2621 BlC-80/11 1763-14 

uA7905M 2956-112 7950 Epson SVM7950 2899-84 2442-29 BlC-80/116 ' 1763-5 
Motorola MC7905 2957·9 7952 TI uA7952C 2957-19 Datel DAC-IC8BM 2442-30 BlC-80/11A 1763·15 
Malerela 1,IC7005C *3294 7960 Epson SVM7960 2899-85 Dalal DAC·UPSBC * 2621 BlC-80/12 1763-16 

2956·115 Sanyo lC7960 453-45 2443-4 BlC-80/12A 1763-17 
National lM7905 2956-119 7961 Sanyo lC7961 453-71 Datel DAC-UP8BM 2443-5 BlC-80/14 1763-18 
NEC-Electron uPC7905 2956-107 7970 Epson SVM7970 2899-86 Dalal· IIDAS-SI.IC *2623 BlC-80/14A 1763-19 
SiliconG SG7905 2956-125 798 Fairchild uA798 2913-52 2432-12 BlC-80/204 1763-27 

2957-15 uA798C 2939-32 *2623 BlC-80/24 1765-19 
2957-16 7990 AlAD AU7990 *3127 2963-14 BlC-80/28 1765-20 
2957-17 Epson SVM7990 2899-87 IIDAS-8/,UA *2620 BLC-80/316 1757-1 
2957-18 7991 AlAD AM7991 *3127 2432·13 lIallonal BLI.1X-80C *1949 

SG7905A 2956-126 79E02 Fairchild uA79E02 2956-85 *2620 National ClB-80/11B 1763-20 
SG7905C 2956-127 uA79E02C 2956-86 2963-15 DAC80-CBI-V 2452-13 

TI uA7905C 2956-128 79100 Molorola rJC79LOO *3294 HDAS-8UR *2623 OAC80Z-CBI-V 2452-14 
79052 Motorola MC79052C 2956-129 79103 Motorola MC79l03AC 2956-87 Datel SHM-8MC 2967-75 NEC-Micro TK-80A 1763-26 
7906 I,lolorola r.tC7906C *3294 MC79l03C 2956-88 Fairchild F8 *1253 Pro-log System80 4008-3 

2957-25 79105 Motorola MC79l05AC 2956-89 *1268 . RElMS RSBC-Z80SP 1757-17 
TI uA7906C 2957-26 MC79l05C 2956-90 1096-106 Z80SAM 1755-17 

7908 Fairchild uA7908C 2957-37 National lM79l05 2956-92 ~ 238-6 SGS Z80-CPU 1097-38 
uA7908M 2957-32 lM79l05A 2956-93 *1253 Z80-CTC 1097-51 

/.Iolorola UC7908C *3294 TI MC79l05AC 2956-94 *1268 Z80-DART 1097-95 
2957-39 79112 Motorola MC79l12AC 2957·57 1061-23 Z80-DMA 1097-65 

NEC-Electron uPC7908 2957-40 MC79l12C 2957-58 ~ 238-6 Z80-PIO 1097-71 
SiliconG SG7908 2957-46 National lM79l12 2957-60 Motorola MG8PPS 4006-3 Z80-S10 1097-81 

SG7908A 2957-47 lM79l12A 2957-61 Rockwell PPS-8 1073-12 Z80/A 1073-22 
SG7908AC 2957-48 TI MC79l12AC 2957-62 PPS-8/2 1073-13 Z80A-CPU 1097-39 
SG7908C 2957-49 79115 Motorola MC79l15A 2957-118 Signallcs ACEICCL/SAXXX Z80A-CTC 1097-52 

Telaris 7908 2949-6 MC79l15AC 2957-100 * 4522 Z80A-DART 1097-96 
TI uA7908C 2957-50 MC79l15C 2957-101 E/CCL/SAXXX * 4522 Z80A·DMA 1097-66 

791 Fairchild uA791C 2931-14 National lM79l15 2957-103 Stag PUG8 *4105 Z80A-PID 1097-72 
7910 AtID MA7910 *3121 lM79l15A 2957-104 Synertek Z8 1075-3 Z80A-SID 1097-82 

Epson 7910 2899-80 TI MC79l15AC 2957·105 Z8S 1075-18 Sunrise ZAP-SO *4107 
7911 Matrix 7911-SP9 1761-28 79118 Motorola MC79l18AC 2958-21 Synartek Z8SUCU *1547 Sunrise ZAP80 4009-3 
7911CP3 MC79l18C . 2958-15 

1097-24 Zendex ZX-80/15 1765-18 
Matrix 7911CP3 1761-14 

79124 Motorola MC79l24AC 2958-48 
Western SMP-E8 1765-26 Zilog ZSO *1581 

7912 Fairchild uA7912C 2957-81 MC79l24C 2958-49 
Zilog SCAIIS *1602 I 1097-41 

uA7912M 2957-82 
79M05 Fairchild uA79M05C 2956-96 

Z-SCAI18 *1602 ~ 242-7 
Molorola UC7912AC *3294 Z8-SCB *1582 ~ 242-10 

2957-85 
uA79M05M 2956-97 

*1603 ~ 243-2 
MC7912C *3294 

National LM79M05 2956-101 1755-13 ~ 243-16 
2957-86 TI uA79M05C 2956-105 80 AD ADADC80·12 *3174 ~ 243-17 

National lM7912 2957-87 uA79M05M 2956-106 2433-50 ~ 244-2 
NEC-Electron uPC7912 2957-77 79M06 TI uA79M06C 2957-22 ADADC80·15 *3174 II 244-3 
SiliconG SG7912 2957-93 uA79M06M 2957-23 2431·1 ~ 244-4 

SG7912A 2957-94 79M08 Fairchild u79M08C 2957-31 ADADC80Z-10 *3174 *1581 
SG7912AC 2957-95 TI uA79M08C 2957-35 2431-2 1075-34 
SG7912C 2957-96 uA79M08M 2957-36 ADADC80Z-lh3174 11 242-7 

TI • uA7912C 2957-97 79M10 TI uA79M10C 2957-53 2433-51 11 242-10 
7915 Fairchild uA7915C 2957-126 uA79M10M 2957-54 ADDAC80/CBI *3164 ~ 243-2 

uA7915M 2957·127 79M12 Fairchild uA79M12C 2957-68 2452-24 11 243-16 
lAotorola fAC7915AC *3294 uA79M12M 2957-69 ~ 252-6 11 243-17 

2957-130 National lM79M12 2957-71 ADDAC80/CCD * 3164 ~ 244-2 
UC7915C *3294 TI uA79M12C 2957·72 2459-12 11 244-3 

2957-131 uA79M12M 2957-73 11 252-6 II 244-4 
National lM7915 2957·132 79M15 Fairchild uA79M15C 2957-112 ApplSys ACS/80 1763-32 zaO-CTC *15S1 
NEC-Electron uPC7915 2957-122 uA79M15M 2957-113 Bedford MCS80-0013 1763-8 1097-53 
SiliconG SG7915 2958-4 National lM79M15 2957-115 Burr-Brown AOC80-12 2434-3 ~ 242-7 

SG7915A 2958-5 TI uA79M15C 2957-116 ADC80A-12 2434-4 11 242-10 
SG7915AC 2958-6 uA79M15M 2957-117 DAC80/CBI 2452-18 ~ 243-2 
SG7915C 2958-7 79M20 TI uA79M20C 2958-34 DAC80/CCO 2459-22 11 243-16 

TI uA7915 2958-8 uA79M20M 2958-35 SHC80 2967-69 ~ 243-17 
uA7915C 2958-9 79M24 TI uA79M24C 2958-50 DistComp DCS/80 1620-2 ~ 244-2 

7916 Telaris 7916 2949-5 uA79M24M 2958-51 EMM SECS80/10A 1763-23 ~ 244-3 
7918 Molorola UC791SC *3294 8 AMD AMSYS8/8 1615-1 SECS80/30 1765-4 ~ 244-4 

2958-20 AMSYS8/8000 1615-2 SECS80/544 1765-5 Z80-DART *1581 
NEC-Electron uPC7918 2958-18 AIAD AlASYSS/S112 * 1702 SECS80/86 1769~9 1097-97 
SiliconG SG7918 2958-27 1615-3 Harris HIDACSOI *2717 ~ 242-7 

SG7918A 2958-28 AUSYSS/8116 * 1702 HybrldSys HSDACSOCBI-I * 2747 11 242-10 
SG7918AC 2958-29 1615-4 2454-1 11 243-2 
SG7918C 2958~30 Advent P-8 4001-1 HSDAC80CBI-V * 2747 11 243-16 

TI uA7918C 2958-31 Burr-Brown MPC8D 2424-84 2454-9 ~ 243-17 
792 N EC-Eleclron uP0792 2964-57 MPC8S 2424-25 Intel iSBC80/04 1763-33 ~ 244-2 

Plessey Sl792 2947-2 Cromamco 8PI/D *1929 iSBC80/05 1763-34 11 244-3 
7920 Epson 7920 2899-81 Dal81 ADC-EKSB *2619 iSBC80/10B 1763-11 11 244-4 

SiliconG SG7920 2958-39 2428-46 iSBC80/20-4 1763-24 ZSD-DUA *15S1 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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80 Zilog Z80-DMA 1097-67 80 Zilog Z80A-CTC 11 244-2 80 Zilog Z80B-CTC 11 242-10 800 National NSC800-1 11 240-16 
11 242-7 11 244-3 11 243-2 11 241-1 
11 242-10 11 244-4 11 243-16 NSCOOO-2 *1367 
11 243-2 ZOOA-DART *1501 11 243-17 1071-9 
11 243-16 1097-98 11 244-2 11 240-16 
II 243-17 II 242-7 11 244-3 11 241-1 
II 244-2 II 242-10 II 244-4 HSCOOO·4 *1367 
II 244-3 11 243-2 ZOOB-PIO *1501 1071·10 
II 244-4 11 243·16 1097·75 II 240-16 

ZOO·I.1CB/16 * 1501 11 243-17 'I 242·7 II 241·1 
1755-18 II 244-2 II 242-10 RCA MSIOOO *1959 

11 242-7 II 244-3 II 243-2 SGS TBA800 2897-56 
II 242-10 II 244-4 II 243-16 Synapse CPU-800 1755·11 
11 243-2 Z80A·D~lA *1581 II 243-17 TeledyneS TSC800AC *2053 
II 243-16 1097-68 II 244-2 2436-31 
II 243-17 II 242·7 II 244-3 TSCOOOAM *2053 
11 244-2 11 242-10 11 244-4 2436-32 
II 244·3 II 243-2 ZOOO·SI0/9 *1501 TSCOOODC *2053 
II 244-4 II 243-16 1097·89 2436-33 

ZOO·IACB/4 *1501 II 243·17 II 242-7 TSCOOOB~' *2053 
1755-19 II 244-2 II 242-10 2436-34 

11 242-7 II 244-3 II 243-2 Telefunken TBA800 2897·80 
II 242-10 II 244-4 II 243-16 Unllrode PICOOO *3446 
11 243·2 ZOOA·PIO *1501 11 243-17 2961-96 
II 243-16 1097·74 11 244-2 8000 Holt HI8000 1102-71 
II 243-17 If 242·7 II 244·3 Nitron NC8000 1102-72 
11 244-2 II 242-10 II 244-4 RCA I.1S18000 *1959 
II 244-3 II 243-2 ZOOCPU *1503 Rockwell CRC8000 2948-30 
II 244-4 11 243-16 ZOO" *1581 Signelics 0000 *1975 

ZOO-SID *1501 II 243-17 1075-37 ZIIOD Et.ISOOOO *1600 
1097·83 II 244-2 II 242·7 PDSOOOO *1601 

II 242-7 II 244-3 11 242-10 1633-4 
II 242-10 \I 244-4 II 243-2 SOOOO *1600 
11 243-2 Z80A·S10/l *1501 11 243-16 SCAII8000 *1600 
\I 243-16 1097-86 II 243-17 STEl.18000 *1599 
II 243-17 II 242-7 II 244·2 SYSTHt8000 * 1599 
II 244-2 11 242-10 11 244-3 z.sCA118000 * 1600 
II 244-3 \I 243-2 \I 244-4 ZOOOO *1581 
11 244-4 II 243-16 Z80l *1581 *1601 

ZOO·SI0/2 *1581 11 243-17 1097-44 1099·70 
1097·84 \I 244-2 11 242-7 II 240-14 

\I 242-7 II 244-3 11 242-10 II 243-8 
II 242-10 II 244·4 II 243-2 \I 243-15 
II 243-2 Z80A-S1012 *1581 11 243-16 ZOOOOI.1PU *1581 
II 243-16 1097-87 \I 243-17 *1601 
\I 243-17 11 242-7 11 244-2 1767-29 
\I 244-2 \I 242-10 11 244-3 11 240-14 
II 244·3 \I 243-2 II 244-4 II 243·8 
11 244-4 \I 243-16 *1581 11 243-15 

Z60·S10/9 *1581 11 243-17 1075-38 80001 r.1lcroEng 1.1TROOOl *4440 
1097-85 11 244-2 II 242-7 4141-27 

II 242-7 II 244-3 II 242-10 *4440 
11 242-10 11 244-4 II 243-2 464-84 
II 243-2 Z80A·S10/9 *1581 11 243-16 8001 AMD. AMZ8001 1099-68 
11 243-16 1097-88 11 243-17 11 240-15 
II 243-17 11 242-7 II 244-2 1077-16 
II 244-2 II 242-10 11 244-3 11 240-15 
II 244-3 II 243-2 If 244-4 Intersil ICL8001C 2892-26 
II 244-4 If 243-16 ZOOUCD *1501 ICL8001M 2S91-58 

ZOOA *1581 II 243-17 1755-20 MonSys MSCSOOl 1757-7 
1097-42 11 244-2 11 242-7 Omnibyte OBS001A 1761-15 

II 242-7 II 244-3 II 242-10 Rockwell CRCSOOl 2948·31 
11 242-10 11 244-4 \I 243-2 SEEQ 8001 *1492 
II 243-2 Z800 *1581 II 243-16 1100-108 
II 243-16 1097-43 11 243-17 SGS Z8001 1099-69 
11 243-17 11 242-7 11 244-2 ZlIag Z8001 *1587 
II 244-2 11 242-10 If 244-3 ~' 1099-71 
II 244·3 II 243-2 11 244-4 *1507 
II 244-4 11 243-16 SOO Burr-Brown DACSOO-CBI-I 2452-5 10Sl-32 
*1581 11 243-17 DAC800-CBI-V 2452-6 ZOOOlA *1587 

1075-35 II 244-2 MPCSOO 2424-S3 1099-72 
11 242-7 11 244-3 DiversTech CBC800/204 1755-8 *1587 
II 242-10 11 244-4 CBCSOO/20S 1755·9 1081·33 
11 243-2 *1581 CBCSOO/216 1755-10 Z80010 *1587 
11 243·16 r 1075-36 Hitachi TBASOO 2S97-13 1099·73 
II 243-17 11 242-7 Miller MCPU·SOO 1757·6 S002 AMD AMZ8002 1099-63 
II 244-2 II 242-10 "allonal HSC800 *1367 11 240-15 
11 244·3 11 243·2 1097-6 1077·17 
\I 244-4 11 243·16 II 240·16 11 240·15 

ZOOA·CTC *1581 11 243-17 11 241·1 SGS ZS002 1099-64 
1097·54 11 244-2 *1367 SSS SND8002 1100·80 

11 242-7 11 244-3 1071·7 11 233·1 
11 242-10 II 244-4 11 240-16 SMC CRTS002 3453·5S 
11 243·2 Z808·CTC *1501 \I 241·1 11 23S-4 
11 243-16 1097-55 IISCOOO·1 *1367 11 239·7 
II 243-17 \I 242·7 1071·S 1100·81 

Arranged alphanumertcally from left to right. 
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8002 SMC CRT8002 \1 238-4 8016 lilog 18016·1·0TC * 1590 8032 Intel 8032 1065·15 8041 AMD AM8041A 1094·1 
\1 239·7 1099-91 8034 SGS Z8034·UPC 1099·119 1095·99 

Tektronix 8002A 1631·4 8017 Intersil ICL8017C 2931·24 8035 MAD AlA8035 *1232 Fujitsu MBL8041A 1094·2 
lilog 18002 *1587 ICL8017M 2928·44 1093·19 1095·100 

1099-65 SMC COM8017 2487·66 *1232 1096·60 
*1587 8018 Intersil ICL8018AC 2968·1 1059·8 Intel 8041A 1096·61 

1083·1 ICl8018AM 2968·2 Fujitsu MBL8035 1093·21 \1 239·6 
18002A * 1587 SMC COM8018 2487·67 1061·30 \1 243·7 

1099·66 8019 Intersil ICL8019AC 2968·3 Intel 8035H 1093·24 8041AH 1094·3 
* 1587 ICL8019AM 2968·4 \1 239·6 1095·101 

1083·2 802 AdaptSci 802 1614·1 1065·16 1101·100 
180028 *1587 Hallonal CIM·802 *1946 \1 239·6 \I 239·6 

1099-67 1755·7 8035Hl 1065·17 \1 243·7 
8003 lilog 18003 *1588 Siemens SM802 2948·100 \1 239·6 8041AH·2 1094-4 

1099-74 8020 Intel 8020H 1093-87 National INS8035 1093-30 1095-102 
*1588 Intersil ICL8020AC 2968-5 1069-27 \1 239-6 

1083-3 ICL8020AM 2968-6 INS8035L 1093-31 \1 243-7 
18003A *1588 RCA 1.1818020 *1959 1069-28 NEC-Micro uPD8041 1094-11 ----: 

1099-75 8021 AMD AM8021 1093-86 NEC-Micro uPD8035L 1093-37 1095-105 
180038 *1588 Intel 8021 1093-88 1071-16 1096-63 

1099-76 \1 239·6 OKI MSM8035 1071·26 uPD8041A 1094-12 

8004 MonSys MSC8004/A 1757-8 8021H 1093-89 Signetics 8035 1073·27 8042 Intel 8042 1094-5 

RCA rA818004 *1959 \1 239·6 Signatics SCII8035A *1523 1101-102 

§ SMC COM8004 2467-1 1065-13 1093-41 8043 Intersil ICL8043C 2940·56 I, 

t 

lilog 18004 *1588 \I 239·6 Toshiba TMP8035 1093-43 \1 253-16 

1099-77 Intersil ICL8021C 2912·2 1075-25 ICL8043M 2940-55 

*1588 2912-51 8036 AIAO 8036 *1231 II 253-16 S' 
1083-4 ICL8021M 2912·3 AMD AMZ8036 1099-83 8044 Intel 8044 1101-82 

i 18004A *1588 2912·52 SGS Z8036-CIO 1099-84 8046 SMC COM8046 510-18 

1099·78 NEC-Micro uPD8021 1093·90 lilog 18036-I-CI0 * 1591 \1 238-4 J 

180048 *1588 1071-14 1099·85 2486-18 
i 

1099-79 Signetics 8021 1073·26 18036A·I-CI0 * 1591 \I 238-4 : 
8007 Intersil ICL8001 2921-39 SCN8021 1093·91 1099-86 COM8046T 510-19 

\I 253-16 SMC CRT8021 1100-78 8038 AIAO 8038 *1231 \I 238-4 

~ \1 267·7 CRT8021-003 ,1100-79 AMD AMZ8038 1099-97 2486·19 

\I 277·1 8022 Intel 8022 1093·92 Exar XR8038 *3198 \I 238·4 

ICL8007AC . 2911·30 \I 239·6 2946·25 8048 AMD 8048 1093·47 . \ 

2935·7 8022H 1093·93 XR8038A *3198 MAD AI.!B048 *1232 

\1 253·16 \I 239·6 2946·26 1093·48 

\I 267·7 Intersil ICL8022C 2912·60 XR80381A *3198 *1232 

\I 277·1 2939·26 2946·27 1059·10 L.--...... 

ICL8007AM 2911·31 ICL8022M 2912·61 Intersil ICl8038C 2946·28 Fujitsu MBL8048 1093·50 

2935·8 2937·29 
\I 277·4 1061·32 

\I 253·16 NEC·Micro uPD8022 1093·94 ICL8038M 2946·29 Intel 8048H 1093·53 

\I 267·7 1071·15 
\I 277·4 II 239·6 

\I 277·1 8023 Harris HA-8023·2 *3282 SGS Z8038·FIO 1099·98 \I 243·7 

ICL8007C 2935·24 *3287 lilog 18038·I·FI0 * 1592 
1065·20 

2940·57 \I 239·6 
\I 253·16 HA-8023-5 *3282 

1099·99 
\I 243·7 

\1 267·7 *3287 
\I 242·9 8048H·1 1093·54 

\I 277·1 2941·6 8039 AfAO AM8039 *1232 \I 239·6 
ICL8007M 2934·41 Intersil ICl8023C 2912·67 1093·20 

\I 243·7 
\1 253·16 ICL8023M 2912·68 *1232 M8048 1093·59 
\I 267·7 Panasonic MN8023 2906·53 1059·9 Intersil ICL8048C 2887·133 
\I 277·1 8024 RCA "'818024 *1959 Fujitsu MBL8039 1093·22 \I 253·16 

MonSys MSC8007/A 1757·9 8025 Panasonic MN8025 510·59 1061·31 \1 268·16 
8008 Intel 8008 1065·12 RCA M81B025 *1959 Intel 8039HL 1093·25 National INS8048 1093·65 

Intersil ICL8008C 2930·25 8026 Panasonic MN8026 2964·50 ~ 239·6 \I 241·6 
ICL8008M 2927·38 8027 Panasonic MN8027 2964·59 1065·18 1069·33 

RCA 1.1818008 *1959 80286 Intel 80286 1097·144 ' 239·6 \1 241·6 
8009 MonSys MSC8009/A 1757·10 80287 Inial 80287 *1350 National INS8039 1093·32 INS8048L 1093·66 
801 Burr·Brown MPC801 2423·60 803 0lg810c UP·803 *4101 1069·29 \I 241·6 

Digelec UPP·801 4002·3 4002·4 INS8039L 1093·33 1069·34 
Harris HIDAC801 2452·28 Dionics DI803A 2465·77 1069·30 \I 241·6 
Siemens SM801 2948·101 Panasonic DN803 2890·150 NEC·Micro uPD8039L 1093·38 NEG-Micro uPD8048 1093·72 
Unilroda PICeOl *3446 8030 AMD AMZ8030 1099·114 1071·17 1071·18 

2961·97 Rockwell CRC8030 2949·81 OKI MSM8039 1071·27 OKI MSM8048 1093·74 
8010 DistComp DCS8010A 1765·31 \I 269·11 Signetics 8039 1073·28 1071·28 

Fairchild FCB8010 2898·119 \I 270·11 SCN8039A 1093·42 Signetics 8048 1073·30 
SGS Z8010·MMU 1099·107 SGS Z8030·SCC 1099·115 Toshiba TMP8039 1093·44 Signslics SCII804BA *1523 
lilog 18010·I·MIAU * 1589 lilog 18030·I·SCC * 1590 1075·26 1093·78 

1099·108 1099·116 TMP8039·6 ' 1093·45 Toshiba TMP8048 1093·80 
Z801 OA·Z·MMU * 1589 18030A-Z·8CC * 1590 804 Dionics DI804A 2465·78 1075·27 

1099·109 1099·117 RCA fASI804 *1959 8049 AldD AI.l8049 *1232 
Z801 OB·Z·MIAU * 1589 8031 AMD AM8031 1094·18 8040 Intel 8040AH 1093·26 1093·49 

1099·110 1059·7 8040H 1065·19 *1232 
8012 RCA 1.1818012 *1959 FuJllsu MOl8031 *1307 National INS8040 1093·34 1059·11 
8013 Intersil ICL8013C 2964·158 1061·29 1069·31 Fujitsu MBL8049 1093·51 

\1 253·16 Intel 8031 1065·14 INS8040L 1093·35 1061·33 
ICL8013M 2964·159 11 246·6 1069·32 Intel 8049 1093·55 

\I 253·16 8031AH 1094·19 Rockwell R8040 2949·123 \I 239·6 
8015 Sanyo LB8015 511·120 \I 246·6 Signetics 8040 1073·29 \I 239·17 

lilog 18015·PI,IMU * 1589 M8031 1094·21 Signelics 118040 *1523 8049H 1065·21 
1099·111 Siemens 8031 1094·23 8CII8040 *1523 Il 239·6 

8016 AMD AMZ8016 1099·90 lilog 18031-Z·A8CC * 1591 8041 AMD 8041A 1096·59 \I 239·17 
RCA IASI8016 *1959 1100·63 AMO AM8041A *1235 M8049 1093·60 

\I Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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8049 Intersil ICL8049C 2887-129 807 Dalal ~IXD-B07M *2622 8085 Inlel 8085AH 1095-115 8098 National DM8098 112 
II 253-16 2424-86 II 246-7 485-15 

, II 268-16 8070 National INS8070 1093-85 1065-27 8099 National DM8099 491-81 
National INS8049 1093-67 1069-40 II 246-7 80A48 Intel P80A48L 1093-61 

1069-35 8071 Sanyo LM8071 2900-50 8085AH-2 1095-116 80C31 Intel 80C31 1094-20 
INS8049L 1093-68 8072 National INS8072 1093-83 II 246-7 1065-29 

1069-36 1069-41 M8085A 1095-117 Intersil 80C31 1094-22 
NEC-Micro uPDS049 1093-73 8073 AMD AMZS073 1099-118 MS085AH 1095-118 80C35 Intel 80C35 1093-27 

1071-19 Intersil ICLS073 296S-21 NEC-Micro uPDSOS5A 1095-120 NEC-Micro uPDSOC35 1071-23 
OKI MSM8049 1093-75 National INSS073 1093-S4 uPDS085A-2 1095-121 OKI MS~'BOC35 *3B73 

1071-29 1069-42 1071-21 1093-39 
Signetics 8049 1073-31 8074 Intersil ICLS074 296S-22 OKI rm'BOB5A *3B73 *3B73 
81gnallcs SCI18049A *1523 80S Dalal ~IV-BOB *2622 1095-122 1071-31 

1093-79 2423-SS *3873 80C39 Fuilisu UBlBOC39 *1307 
Toshiba TMP8049 1093-81 MV-808M *2622 1071-30 1093-23 

1075-28 2423-89 Toshiba TMP8085A 1095-123 *1307 
805 Dionics DI805A 2465-79 r,IX-808 *2622 1075-29 1063-3 

Kontron MPP-805 4006-1 2424-27 TMP8085A-2 1075-30 Intel SOC39 1093-2S 
S050 Intel S050AH 1093-56 r~X-808M *2622 80S6 Ar,1D 80B6 *1229 1065-30 

1065-22 2424-2S *1231 OKI MSM80C39 *3873 
National INS8050 1093-69 PMI DAC-S08 . 2441-9 AMD AM80S6 1097-13S 1093-40 

1069-37 DAC-808A 1102-1 1077-15 *3873 
INSS050L 1093-70 DAC-SOSB 1102-2 AMS086-1 1097-139 1071-32 

1069-38 DAC-80SE 1102-3 AM80S6-2 1097-140 Toshiba TMPSOC39 1075-31 
Rockwell RS050 2949-18 DAC-808F 1102-4 Fuilisu r.1Bl8086 *1305 TMP80C39P-6 1093-46 
Signetics S050 1073-32 DAC-S08G 1102-5 1097-141 80C4S Intel SOC4S 1093-57 

8051 AMD AM8051 1094-24 RCA MSIBOB *1959 *1305 National NSSOC48 1093-71 
1059-12 S080 AMD 80BOA-l 1094-33 1077-30 1071-1 

Fuilisu ~IBl8051 *1307 8080A-2 1094-34 r.1BlB086-1 *130S NEC-Micro uPD80C48 1093-9 
1063-1 SOSOA-4 1094-35 1097-142 1071-24 

Intel 8051 1065-23 AMO AMB080A *1233 *1305 OKI MSfABOC4B *3B73 
II 246-6 1094-36 1077-31 1093-76 

S051AH 1094-25 * 1233 MBlBOB6-2 *1305 *3B73 
II 246-6 1059-13 1097-143 1071-33 

M8051 1094-28 Intel 80S0A 1094-39 *130S SOC49 Fuilisu "'Bl80C49 *1307 
Intersil 8051 1094-29 II 238-11 1079-1 1093-52 
Siemens 8051 1094-31 II 238-18 Intel SOS6 1097-145 *1307 

8052 AMD AMZ8052 1099-87 II 242-4 II 240-S 1063-4 
Intel S052 1094-26 II 243-11 80S6-2 1098-1 Intel 80C49 1093-58 

1065-24 1065-25 II 240-8 1065-31 
Intersil ICLS052 2438-25 II 23S-11 MSOS6 1098-2 OKI J:1Sr,lBOC49 *3873 

II 256-16 Ii 23S-18 Mostek MKSOS6 1079-21 1093-77 
II 248-1 II 242-4 NEC-Micro uPD8086 1098-5 *3873 

ICLS052A 2436-21 II 243-11 uPD80S6-2 1081-5 1071-34 
2436-29 8080A-l 1094-40 Siemens SABSOS6 10S1-S Toshiba TMPSOC49 1075-32 
2437-6 II 238-11 SABSOS6C 109S-6 TMPSOC49P-6 1093-S2 

253-16 II 243-11 SABSOS6C-4G 109S-7 80C51 Intel 80C51 1094-27 
II 256-16 SOSOA-2 1094-41 8087 Ar.1D 80B7 *1231 1065-32 
II 276-11 II 23S-11 Fujllsu MBl80B7 *130S Intersil 80G51 1094-30 
II 277-1 II 243-11 8088 AI.tO BOBB *1231 80C85 OKI r.tSUBoC8SA * 3B73 
II 248-1 M8080A 1094-42 AMD AM80SS 1098-58 1071-35 

8053 Intersil ICL8053 243S-26 National INS8080A 1094-45 1059-15 80C86 Hurls BOCB6 * 669 
ICL8053A 243S-43 II 253-8 Fulltsu r.lBl80BB *130S *1333 

8059 81gnellcs NBOS9 *1523 II 2S6-11 1098-59 1079-3 
8CIIBOS9 *1523 II 287-12 *130S SOC95 National MM80C95 450-107 

S060 AMD AMZ8060 1099-94 11238-3 1063-2 80C96 National MMSOC96 450-173 
National INSS060 1096-130 II 246-13 Intel S088 1098-60 80G97 National. MMSOC97 450-108 

II 238-10 1069-43 8088-2 1098-61 SOG98 National MM80C98 450-174 
II 239-11 II 253-S ' NEC-Micro uPDS088 1071-22 80CX35 Iialional IISBOCX35 *144B 

1069-39 2S6-11 8089 Af.10 BOB9 *1231 1093-36 
II 238-10 287-12 AMD AM8089 1077-9 *144B 
II 239-11 238-3 Fujitsu MBlBOB9 *1305 1071-2 

Rockwell R8060 2949-17 II 246-13 1098-9 80CX48 Hallenal IIS80CX48 *1448 
SGS ZS060-FIFO 1099-95 INS8080A-l 1094-46 Inlel 8089 ' *1349 1093-8 
lliag l8060-l-FIFO * 1592 INS8080A-2 1094-47 1098-10 * 1448 

1099-96 NEC-Micro uPD8080A 1094-48 *1349 1071-3 
8063 Intersil ICL8063C 2896-63 uPD8080A-l 1094-49 1065-28 81 PMI RPT-81 2948-153 

ICL8063M 2896-64 uPD8080A-2 1094-50 809 AdaptSci 809 1614-2 SMP81E 2967-134 
8065 AMD AMZ8065 1099-80 uPD8080AF 1071-20 National ADC809 2429-20 SMP81F 2967-135 

1102-34 8085 A~tO AUBOB5A *1234 NEG-Electron uPD809 2899-124 810 Hitachi TBAS10 2897-14 
Zilog Z8065-Z-BEP 1099-81 1095-110 TI ADC809 2429-21 National MSC810 1097-9 

8068 AMD AMZ8068 1099-88 *1234 8090 National DM8090 495-88 National IISC810 *1371 
Intersil ICL8068 2438-27 1059-14 lilog l8090-l-UPC * 1593 NEG-Electron uPD810 2899-97 

II 256-16 AMD AM8085A-2 1095-111 1099-103 RGA CAS10 2897-39 
ICL8068A 2438-44 Intel 8085A 1095-113 8091 National DM8091 491-92 CA810A 2897-40 

II 256-16 II 238-18 8092 National DM8092 490-143 CA810AM 2897-41 
lilog l8068-l-0CP * 1593 II 240-8 8093 National DM8093 476-136 CA810M 2897-42 

1099-89 II 242-4 11 237-7 SGS TBA810 2897-57 
8069 Intersil ICL8069 2966-25 II 246-7 8094 National DM8094 476-110 II 268-1 

ICL8069M 2966-26 1065-26 II 237-7 Telefunken TBA810 2897-81 
807 Dalal MVO-807 *2622 II 238-18 8095 National DM8095 163 TI TL810G 2891-59 

2424-57 II 240-8 485-18 TL810M 2891-21 
MVO-B07M *2622 II 242-4 8096 National DM8096 111 Unllroda PICB10 *3446 

2424-58 II 246-7 485-15 2961-98 
UXO-B07 *2622 8085A-2 1095-114 8097 National DM8097 164 8100 National MM8100 2947-113 

2424-85 II 246-7 485-18 8103 AMD AMZ8103 1099-122 

Arranged alphanumerically from left to right. 
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8104 AMD AMZ8104 1099-123 8155 NEC-Micro uPD8155 1093-160 8202 Intel 8202A 1094-131 822 ITT DF822 2947-164 
GTEMicro M8104-2M 3479-94 1096-47 1095-140 8220 National DM8220 509-27 
Rockwell R8104-3 3479-108 OKI MSM8155 1096-49 1098-26 8223 National DM8223 483-147 

8107 AMD AMZ8107 1099-124 Toshiba TMP8155 1093-162 11 240-8 8224 AMD 8224C 1094-99 
8108 AMD AMZ8108 1099-125 8156 AUD AI.l8156 *1235 National INS8202 1094-96 8224M 1094-100 

ETIMicro 8108 1763-29 1093-149 Raytheon RC8202 503-10 Intel 8224 1094-101 
ZlIcg Z8108 *1584 1096-38 RM8202 503-11 11 238-11 

1097-101 A1.I8156-2 *1235 Signetics N8202 503-12 M8224 1094-102 
*1584 1093-150 S8202 503-13 National DP8224 1094-103 

1075-39 1096-39 8203 Intel 8203 1094-132 11 246-13 
811 NEC-Electron uPD811 2899-44 Intel 8156 1093-155 1095-141 INS8224 1094-104 

TI TL811C 2893-42 1096-42 1098-27 NEC-Micro uPB8224 1094-105 
TL811M 2893-24 8156-2 1093-156 National INS8203 1094-97 8226 AMD 8226 1094-70 

Unltrodl PIC811 *3446 1096-43 Raytheon RC8203 503-14 M8226 1094-74 
2961-99 8156H 1093-157 RM8203 503-15 Intel 8226 1093-99 

8114 Rockwell R8114-3 3479-109 8156H-2 1093-158 8204 Cherry CS8204 2949-106 1094-76 
8116 Fujitsu MB8116E 3469-4 NEC-Micro uPD8156 1093-161 Mitel ML8204 2949-108 1095-126 

MB8116H 3468-92 1096-48 8205 Cherry CS8205 2949-107 M8226 1094-78 
SMC COM8116 510-7 Toshiba TMP8156 1093-163 Intel 8205 1093-107 National DP8226 1094-85 

2486-50 816 DatBI ADC-816UC *2619 1094-125 If 246-13 
COM8116T 510-8 2430-11 1095-139 DP8226M 1094-86 

2486-51 ADC-8161.IF.1 *2618 Mitel ML8205 2949-109 11 246-13 
8117 Fujitsu MB8117-10 3468-64 2430-12 8206 Intel 8206 1094-135 INS8226 1094-92 

MB8117-12 3468-72 NEC-Electron uPD816 2899-46 1102-39 NEC-Micro uPB8226 1093-101 
8118 Fujitsu MB8118-10 3468-65 RCA 1.IS1816 *1959 Western WD8206 *3995 1094-94 

MB8118-12 3468-73 8160' AMD AMZ8160 1099-93 2467-12 1095-128 
812 RCA USI812 *1959 National DM8160 474-71 8207 Intel 8207 1100-61 8228 AMD 8228C 1095-84 
8120 AMD AMZ8120 1099-128 Sprague ULN-8160 2961-51 Western WD8207 *3996 8228M 1095-85 
8121 AMD AMZ8121 1099-131 ULS-8160 2961-54 2480-150 Intel 8228 1095-88 

National DM8121 500-2 8161 AMD AMZ8161 1099-104 8208 National INS8208 1094-90 11 238-11 
8123 National DM8123 499-67 Sprague ULN-8161 2961-52 821 ITT DF821 2947-163 M8228 1095-90 
8126 Sprague ULN-8126 2961-50 8162 AMD AMZ8162 1099-105 8210 National DM8210 500-8 National DP8228 1095-92 

ULS-8126 2961-53 8163 AMD AMZ8163 1099-106 11 235-12 11 246-13 
SMC COM8126 510-20 8164 AMD AMZ8164B 1099-92 8211 Intersil ICL8211C 2968-56 DP8228M 1095-93 

2486-20 8165 AMD AMZ8165 1099-112 11 253-16 11 246-13 
COM8126T 510-21 8166 AMD AMZ8166 1099-113 11 280-8 INS8228 1095-96 

2486-21 8167 Fujitsu 1.IB8167A-45 *3675 ICL8211M 2968-57 NEC-Micro uPB8228 1095-15 
8127 AMD AMZ8127 1099-82 3483-69 11 253-16 TI TI!.l8228 *39S0 
8128 Fujitsu MB8128-10 3480-13 UB8167 A-55 * 3675 11 280-8 1095-18 

MB8128-15 3480-51 3483-74 National DM8211 500-9 823 ITT DF823 2947-165 
8130 National DM8130 474-136 UB8167A-70 *3675 8212 AMD 8212C 1094-154 8230 National DM8230 482-92 
8131 National DM8131 474-77 3483-81 11 247-16 11 237-7 
8132 Fujitsu MB8132E 3469-49 8168 Fujitsu I.IB8168-55 *3675 8212M 1094-155 Raytheon RC8230 499-127 

MB8132H 3469-48 3481-81 11 247-16 RM8230 499-129 
8133 AMD AMZ8133 1099-126 I.IB8168-70 *3675 Intel 8212 W94-157 Signetics N8230 499-131 
8136 AMD AMZ8136 1099-130 3483-21 11 238-11 8231 Ar.tD 8231A *1231 

National DM8136 474-79 817 Datal ADC-817UC *2619 M8212 1094-158 Intel 8231A 1090-77 
SMC COM8136 /510-9 2431-33 Intersi! ICL8212C 2968-58 1094-62 

2486-52 ADC-81mU *2618 11 253-16 M8231A 1094-63 
COM8136T 510-10 2431-34 If 280-8 Raytheon RC8231 499-140 

2486-53 8173 AMD AMZ8173 1099-127 ICL8212M 2968-59 RM8231 499-141 
8140 AMD AMZ8140 1099-120 818 Datel MX-818 2424-21 

/ 
11 253-16 8232 AI.ID 8232 *1231 

81416 Fujitsu .UB81416-1D *3672 Datal /.IX-818C *2622 If 280-8 Intel 8232 1094-136 
3469-39 Datel MX-818M 2424-22 National DP8212 1094-160 1102-41 

UB81416-12 *3672 8185 Intel 8185 1096-50 1097-4 Raytheon RC8232 499-128 
3469-40 8185-2 1096-51 11 246-13 RM8232 499-130 

UB81416-15 *3672 819 NEC-Electron uPD819 2899-125 DP8212M 1094-161 8233 Raytheon RC8233 499-15 
3469-41 81C55 OKI I.ISlA81C55 *3873 If 246-13 RM8233 499-16 

8144 AMD AMZ8144 1099-121 81LS95 AMD DM81LS95 477-40 INS8212 1094-162 Signetics N8233 499-19 
8146 SMC COM8146 510-22 National DM81LS95 477-44 1097-5 S8233 499-21 

2486-22 81LS96 AMD DM81LS96 478-29 NEC-Micro uPB8212 1094-164 8234 Raytheon RC8234 498-74 
COM8146T 510-23 National DM81LS96 478-33 TeledyneS TSC8212A 2464-134 RM8234 498-75 

2486-23 81LS97 AMD DM81LS97 477-41 8214 Intel 8214 1093-122 Signetics N8234 498-76 
8148 AMD AMZ8148 1099-129 National DM81LS97 477-45 M8214 1102-66 S8234 498-77 

Intel 8148 3483-42 81LS98 AMD DM81LS98 478-30 National DM8214 497-138 8235 Signetics N8235 498-67 
815 Datel ADC-815r.1C *2619 National DM81LS98 478-34 11 237-7 8237 AUD 8237A *1231 

2426-32 82 Burr-Brown ADC82A 2427-18 NEC-Micro uPB8214 1093-123 Intel 8237 1101-74 
ADC-815r.l1.1 *261B ' DAC82K 2442-25 1102-69 8237A 1096-5 

2426-33 DAC82S 2442-26 8216 AMD 8216 1094-69 8237A-4 1096-6 
NEC-Electron uPD815 2899-45 HybridSys HSADC82 2427-17 M8216 1094-73 8237A-5 1096-7 

8154 National INS8154 1095-72 MicroEng MCE82 2940-48 Fujitsu MB8216E 3468-80 8238 AMD 8238C 1095-86 
1097-2 /faUonal LH0082 *3345 Intel 8216 1093-98 8238M 1095-87 

8155 AUD Ar~8155 *1235 820 Fairchild TBA820 2896-77 1094-75 Intel 8238 1095-89 
1093-147 ITT DF820 2947-162 1095-125 National DP8238 1095-94 
1096-36 RCA MSI820 *1959 M8216 1094-77 11 246-13 

AU8155-2 *1235 SGS TBA820 2896-119 National DP8216 1094-83 DP8238M 1095-95 
1093-148 11 268-2 11 246-13 11 246-13 
1096-37 TBA820M 2896-120 DP8216M 1094-84 INS8238 1095-97 

Intel 8155 1093-151 11 268-2 11 246-13 TI TIr.l8238 *3980 
1096-40 TI TL820C 2893-26 INS8216 1094-91 1095-19 

8155-2 1093-152 TL820M 2893-2 NEC-Micro uPB8216 1093-100 824 NEC-Electron uPD824 2899-180 
1096-41 8200 National DM8200 474-33 1094-93 RCA USI824 *1959 

8155H 1093-153 Raytheon RC8200 502-9 1095-127 8241 Motorola MC8241 495-14 
8155H-2 1093-154 RM8200 502-10 8218 Intel 8218 1094-95 Raytheon RC8241 495-18 
M8155 1096-44 8201 Raytheon RC8201 502-11 8219 Intel 8219 1095-129 RM8241 495-19 
M8155H 1093-159 RM8201 502-12 National DM8219 500-90 Signetics S8241 494-169 

11 Indicates page number in Application Note Directory. 
* Indicates additional data Is provided on the page noted. 
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8242 Motorola MC8242 495-65 8253 National INS8253 1095-55 8260 Raytheon RC8260 474-170 8274 Intel 8274 1095-82 
Raytheon RC8242 495-66 INS8253-5 1095-56 RM8260 474-171 1101-129 

RM8242 495-67 1096-27 8261 Motorola MC8261 474-138 Raytheon RC8274 503-18 
Signetics N8242 495-69 NEC-Micro uPD8253 1093-136 Raytheon RC8261 474-139 3491-33 

495-79 1095-57 RM8261 474-140 RM8274 503-19 
S8242 495-80 1096-28 8262 Raytheon RC8262 508-162 3491-34 

8243 Fujitsu MBL8243 1093-115 uPD8253-5 1093-137 RM8262 508-163 Signetics N8274 503-20 
MBL8243E 1094-146 1095-58 Signetics N8262 508-166 S8274 3491-35 
MBL8243N 1094-147 1096-29 S8262 509-1 8275 A 1.1 0 8275 *1231 

Intel 8243 1093-116 8254 Intel 8254 1095-36 8263 Raytheon RC8263 499-115 Intel 8275 1093-104 
1094-150 1101-77 RM8263 499-116 1094-109 
1095-153 National INS8254 1095-64 8264 Fuillsu 1.188264-15 *3673 1095-131 

M8243 1093-117 1096-134 3469-84 1101-72 
National INS8243 1093-118 8255 A 1.1 0 8255A *1231 1.188264-20 *3673 11 238-11 
NEC-Micro uPD8243 1093-119 AI.18255A *1237 3470-11 \'/eslarn 8275 *2879 

1095-155 1093-138 1.1!l8264A-10 *3673 \'108275 *2879 
-Raytheon RC8243 508-103 1095-59 3469-67 1101-73 

RM8243 508-104 AMD AM8255A-5 1093-139 l.lB8264A-12 * 3673 8276 Intel 8276 1094-110 
Toshiba TMP8243P 1094-151 1095-60 3469-75 1101-85 
National INS8244 1095-9 1096-31 Raytheon RC8264 499-117 YJastsrn 8276 *2878 
National INS8245 1095-10 Intel 8255A 1093-140 RM8264 499-118 \'JD8276 *2878 
National INS8246 1095-11 1095-62 8265 Fuillsu 1.188265-15 *3673 1100-73 
National INS8247 1094-129 1101-79 3469-85 8277 Raytheon RC8277 503-5 
National INS8248 1094-130 8255A-5 1096-32 I.IB8265-20 *3673 3491-28 
Datal ADC-825UC *2619 M8255A 1095-63 3470-12 RM8277 503-6 

2426-44 National INS8255 1095-65 r.1B8265A-10 * 3673 3491-29 
ADC-8251.UI * 2618 1097-1 3469-68 Signetics N8277 503-7 

2426-45 11 246-13 1.1!l8265A-12 * 3673 3491-30 
RCA MSI825 *1959 NEC-Micro uPD8255 1093-142 3469-76 8279 AI.1D 8279 *1231 Motorola MC8250 482-113 1095-66 8266 Fuillsu 1.1D0266A-10 * 3673 Ar.10279 *1239 National DP8250 1094-64 uPD8255A-5 1093-143 3469-69 1095-1 

INS8250 2487-73 1095-67 1.1S8266A-12 * 3673 Af.l8279-5 *1239 
11 238-3 1096-33 3469-77 1095-2 

1094-65 OKI MSM8255A 1095-68 Motorola MC8266 498-69 AF.18279-8 *1239 1096-135 8256 Intel 8256 1095-14 Raytheon RC8266 498-70 1095-3 238-3 8257 AI.lD 111.18257 *]230 RM8266 498-71 Intel 8279 1095-4 Raytheon RC8250 482-115 1095-37 Signetics N8266 498-72 1101-48 RM8250 482-116 1096-9 S8266 498-73 11 238-11 , Signetics N8250 482-117 Intel 8257 1095-41 8267 Motorola MC8267 499-63 8279-5 1095-5 - S8250 482-119 1096-11 Raytheon RC8267 499-64 11 238-11 V/estarn 8250 *2873 1101-75 RM8267 499-65 NEC-Micro uPD8279-5 1095-8 YlD8250 *2873 11 238-11 827 D3tal ADC-8271.1~ *2621 828 NEe-Electron uPD828 2899-127 2486-16 11 238-18 
2431-38 8280 National DM8280 480-96 82501 Intel 82501 1101-50 8257-5 1095-42 

ADC-8271.m *2618 Raytheon RC8280 480-98 8251 A 1.1 0 8251A *1231 1096-12 
2431-39 RM8280 480-100 AU8251 *1236 11 238-11 

8270 Motorola MC8270 501-105 Signetics N8280 480-102 1095-21 11 238-18 
1096-1 M8257 1095-43 3488-57 S8280 480-103 

Ar.t8251A *1236 1096-13 Raytheon RC8270 501-106 8281 Motorola MC8281 478-52 

1093-124 NEC-Micro uPD8257 1095-44 3488-59 National DM8281 478-59 

Intel 8251 2487-8 1096-14 RM8270 501-107 Raytheon RC8281 478-61 

11 238-11 uPD8257-5 1095-45 3488-61 RM8281 478-63 

1093-7 1096-15 Signetics S8270 487-67 Signetics N8281 478-65 

11 238-11 82586 Intel 82586 *1350 3488-53 S8281 478-66 

8251A 1093-125 1101-51 82707 Motorola MCM82707C 3463-2 8282 Fuillsu 1.1Bl8282 *1305 
1095-23 8259 M.lD 8259A *1231 MCM82707M 3463-38 1098-50 
1096-2 Fulltsu r.l!ll8259A *1305 82708 Motorola MCM82708C 3463-15 Intel 8282 1098-52 

11 238-11 1098-31 MCM82708M 3463-40 M8282 1098-53 
M8251A 1095-24 Intel 8259 1093-127 8271 Intel 8271 1093-109 NEC-Micro uPD8282 1098-55 

Mitel MT8251 2949-110 8259-5 1093-128 1094-138 8283 FuJllsu r.~9l8283 *1305 
National INS8251 1095-26 8259A 1093-129 1095-147 1098-45 

1096-136 1095-47 1101-37 Intel 8283 1098-46 
11 246-13 1096-16 8271-6 1093-110 M8283 1098-47 

NEC-Micro uPD8251 2487-9 1098-32 Motorola MC8271 501-113 NEC-Micro uPD8283 1098-49 
1093-126 8259A-2 1093-130 3488-58 8284 AI.1D 0204A *1231 
1095-27 1095-48 Raytheon RC8271 501-114 Fuillsu F.1Bl8284A *1305 
1096-4 1096-17 3488-60 1098-20 

uPD8251A 1095-28 8259A-8 1093-131 RM8271 501-115 Intel 8284A 1098-21 
Raytheon RC8251 483-14 1095-49 3488-62 8284A-1 1098-22 

RM8251 483-16 1096-18 Signetics N8271 501-116 M8284 1098-23 
SMC COM8251A 1095-34 M8259A 1096-19 3488-52 NEC-Micro uPD8284 1098-25 

11 238-4 M8259H 1093-141 S8271 501-117 Raytheon RC8284 480-30 
8252 Raytheon RC8252 483-15 National INS8259 1095-50 3488-54 RM8284 480-31 

RM8252 483-17 NEC-Micro uPD8259 1093-132 8272 Intel 8272A 1101-126 Signetics S8284 480-32 
Signetics N8252 483-20 1095-51 82720 Intal 82720 *1350 8285 Raytheon RC8285 481-88 

8253 A 1.1 0 8253 *1231 1096-21 1101-45 ' RM8285 481-89 
AI.IB253 *1236 uPD8259-5 1093-133 8273 Intel 8273 1093-167 8286 AUD 8286 *1231 

1093-134 1095-52 1095-78 Fuillsu r.1Dl8286 *1305 
1095-53 1096-22 1096-57 1098-39 

AF.18253-5 *1236 uPD8259A 1098-33 Raytheon RC8273 503-21 Intel 8286 1098-41 
1096-25 826 Datal ADC-826J;lC *2619 3491-36 M8286 1094-14 

Intel 8253 1093-135 2430-21 RM8273 503-22 1095-107 
1095-54 ADC-8261,H,' * 2618 3491-37 1096-65 
1101-76 2430-22 Signetics N8273 503-23 1098-42 

8253-5 1096-26 NEC-Electron uPD826 2899-126 3491-38 NEC-Micro uPD8286 1098-44 
M8253 1096-23 8260 Motorola MC8260 474-169 S8273 503-24 8287 AI,lD 8287 *1231 

Arranged alphanumerically from left to right. 
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8287 FeJltsu UDlO237 *1305 82HS137 82S141 Signetics N82S141 3461-45 82S321 Intel 82S321 3466-18 
1098-34 Signetics N82HS137 3462-2 S82S141 3461-90 Signetics N82S321 3466-32 

Intel 8287 1098-35 3462-2 82S147 SI~n~lIcs 82S147 *3928 82S41 Signetics N82S41 495-5 
1.18287 1094-15 82HS180 Signetics N82S147A 3461-14 82S42 Signetics N82S42 495-83 

1095-108 Signctics IJ82HS180 3462-100 82S150 Signalics 828150 *3917 82S50 Signetics N82S50 482-120 
1096-66 S82HS180 3463-32 3457-69 82S52 Signetics 1182S52 483-39 
1098-36 82HS181 Signetics S82S150 3457-75 82S62 M.ID 82862C *1227 

NEC-Micro uPD8287 1098-38 Intel 82HS181 3462-85 82S151 SI~nclics 82S151 *3917 509-13 

8288 M.lD 8288 *1231 Signetics S82HS181 3463-35 3457-70 82S621.1 *1227 

FuJitsu r.lBl8208 *1305 
82HS185 Signetics N82S151 3457-78 509-14 

1098-15 
Signetics S82HS185 3464-25 S82S151 3457-76 Signetics N82S62 509-23 

Intel 8288 1098-16 
82HS191 82S152 81gnallcs 828152 *3919 82S71 Signetics N82S71 501-120 

Intel 82HS191 3464-77 3457-67 82S82 Signetics N82S82 476-93 1.18288 1098-17 82HS195 Signetics N82S152 3457-81 82S83 Signetics N82S83 474-15 National DM8288 482-25 Signetics N82HS195 3465-97 
NEC-Micro uPD8288 1098-19 S82HS195 3466-5 

N82S152A 3457-79 83 MicroEng MCE83 2940-49 

8289 Al.1D 8289 *1231 82HS321 
S82S152 3457-85 830 Datel ADC-830 2428-26 
S82S152A 3457-83 Dalel ADC-830C *2621 FuJitsu r.Hll8289 *1305 Intel 82HS321 3466-16 

82S153 Signalics 82S153 *3919 MC830 *2615 1098-11 ' 82L 16 Slgn&lIcs 82116 *3938 3457-68 !.Icloroll UC830 * 729 
r----

Intel 8289 1098-12 82LS05 National INS82LS05 1094-127 Signetics N82S153 3457-82 lIalional "SC030 *1374 M8289 1098-13 82LS16 Signetics S82LS16 3473-10 N82S153A 3457-80 1097-10 
82891 National INS82891 1101-41 82LS17 Slg~~lIcs 82lS17 *3936 S82S153 3457-86 Panasonic DN830 511-60 
82893 National INS82893 1101-42 Signetics S82LS17 3473-8 S82S153A 3457-84 SGS TCA830S 2896-121 ; 829 NEC-Electron uPD829 2899-181 82LS181 82S154 Slljr.sllcs 82S154 *3921 If 268-3 

Panasonic AN829 2962-79 Signetics N82lS181 3463-64 Signetics N82S154 3457-97 Telefunken TCA830 2896-127 ! 

AN829S 2962-80 S82LS181 3463-68 S82S154 3457-91 8300 Motorola MC8300 501-41 
8290 National DM8290 480-97 82PC08 National MM82PC08 505-117 82S155 SI;natics 828155 *3921 3488-50 

Raytheon RC8290 480-99 1097-7 Signetics IJ82S155 3457-100 National DM8300 501-45 

~ RM8290 480-101 82PC12 National MM82PC12 1094-163 S82S155 3457-94 3489-12 
8291 Intel 8291 1093-114 82PS181 82S156 Slgnclics 82S156 *3921 8301 Motorola MC8301 483-8 

8291A 1094-143 Signetics 82PS181 3463-59 Signetics 1182S156 3457-98 National DM8301 483-12 
1095-152 82S09 Signetics N82S09A 3472-29 S82S156 3457-92 8303 AMD AM8303 2478-30 ,.~ ; 

1098-28 S82S09 3472-36 82S157 Slgr.~lIcs 82S157 *3921 National DP8303 2478-39 
National DM8291 478-60 3472-36 Signetics N82S157 3457-101 8304 AMD 8304 504-184 ; Raytheon RC8291 478-62 82S100 Motorola MC82S100C 3458-21 S82S157 3457-95 AM8304 2478-14 

RM8291 478-64 MC82S100M 3458-25 82S158 Signalics 02S158 *3921 Motorola MC8304 474-148 
8292 Intel 8292 1094-142 Signalics 82S100 *3911 Signetics N82S158 3457-99 National DP8304 2478-15 

1095-151 Signetics N82S100 507-12 S82S158 3457-93' 1094-87 I 

8293 Intel 8293 1094-144 3458-22 82S159 Slgn~tlcs 828159 *3921 DP83048 2478-40 
8294 Intel 8294 1094-122 S82S100 507-14 Signetics N82S159 3457-102 8307 AMD AM8307 2478-31 

1102-36 3458-26 S82S159 3457-96 Motorola MC8307 2463-115 ~ 
National INS8294 1094-57 82S101 Motorola MC82S101C 3458-17 82S16 Signetics S82S16 3473-19 National DP8307 2478-41 

8295 Intel 8295 1100-97 MC82S101M 3458-23 82S17 Signetics S82S17 3473-18 8308 AMD 8308 3484-78 
If 240-9 Slg~6l1cs 82S101 *3911 82S180 Signetics N82S180 3463-4 AM8308 2478-32 

82C06 National INS82C06 1094-152 Signetics N82S101 507-13 S82S180 3463-48 Motorola MC8308 495-99 
82C08 National MM82C08 505-116 3458-18 82S181 Intel ' 82S181 3463-12 National DP8308 2478-42 
82C12 OKI r.ISFl82CI2 *3873 S82S101 507-15 Signolics 82S181 *3930 NEC-EA uPD8308A 3484-77 
82C19 National MM82C19 462-7 3458-24 Signetics N82S181 3463-19 uPD8308A-5 3484-72 
82C43 Intersil IM82C431 1094-148 82S102 Signstics 82S102 *3913 N82S181A 3462-93 uPD8308AL 3484-81 

IM82C43M 1094-149 Signetics N82S102 3457-71 N82S1818 3462-77 8309 Motorola MC8309 497-107 
82C53 OKI U8r.IB2C53 *3B73 S82S102 3457-73 S82S181 3463-60 National DM8309 497-109 
82C54 Hmls 82C54 * 669 82S103 8lgn&tlcs 82S103 *3913 S82S181A 3463-36 831 National NSC831 1097-8 

*1333 Signetics 1182S103 3457-72 82S183 Signetics N82S183 3462-111 
Panasonic DN831 511-61 

S82S103 3457-74 S82S183 3463-61 
8310 Motorola MC8310 480-132 *1335 82S185 81cn511cs 828185 *3932 82S104 SIQn:lics 828104 *3915 National DM8310 480-136 82C55 IImls 82C55A * 669 Signetics . N82S185 3464-38 Signetics N82S104 3457-109 DP8310 2483-161 *1333 N82S185A 3463-114 N82S104A 3457-103 8311 Motorola MC8311 484-28 *1336 N82S1858 3463-108 

OKI r.l8r.1S2C55 *3873 3457-110 
S82S185 3464-39 National DM8311 484-32 

82C59 IImls 82C59A * 669 S82S104 3457-104 
S82S185A 3464-26 DP8311 2483-162 

*1333 3457-111 
82S19 Signetics N82S19 3472-31 8312 Motorola MC8312 499-123 

*1337 S82S104A 3457-105 
S82S19 3472-34 National DM8312 499-125 

82C82 "mls 82C82 *1333 3457-112 
3472-34 8314 Motorola MC8314 495-158 

*1338 82S105 Signetics N82S105 3457-113 82S191 Intel 82S191 3464-99 8316 AMD AM8316E8 3485-33 

Harris HD82C82 1098-51 N82S105A 3457-106 
Sigoslics 828191 *3934 AM8316EC 3485-15 

82C84 Harris 82C64A * 669 3457-114 Signetics N82S191 3464-115 Motorola MC8316 478-109 

*1333 S82S105 3457-107 N82S191A 3464-6 National DM8316 478-113 

*1339 3457-115 S82S191 3464-120 NEC-EA uPD8316E 3485-44 

82C86 Harris liD82C86 1098-40 S82S105A 3457-108 S82S191A 3464-27 uPD8316E-5 3485-25 

82C88 /lmls 82CSa * 669 
82S106 Signetics N82S106 3458-1 82S195 8lgo&lIc8 82S195 *3936 TI S8P8316C 3485-12 

*1333 82S107 Signetics N82S107 3458-2 82S21 Signetics N82S21 497-57 SBP8316M 3485-13 

*1340 82S115 Signetics N82S115 3461-44 3471-122 8318 Motorola MC8318 508-129 

82HM137 S82S115 3461-89 82S210 Signetics N82S210 3475-15 National DM8318 508-133 

Intersil 82HM137C 3484-28 82S123 Signetics N82S123 3459-42 S82S210 3475-17 832 National LM832 2896-45 

82HM137M 3484-29 S82S123 3459-53 82S212 Slcnclics 82S212 *3924 NEC-Electron uPD832 2898-155 

82HM141 82S126 Signetics N82S126 3459-87 Signetics N82S212A 3475-13 8322 Motorola MC8322 499-9 

Intersil 82HM141C 3484-9 S82S126 3459-115 S82S212 3475-16 National DM8322 499-13 

82HM141M 3484-10 82S129 Signetics N82S129 3459-89 82S23 Signetics N82S23 3459-35 8324 Motorola MC8324 474-47 

82HM181 S82S129 3459-117 S82S23 3459-51 83256 NEC-EA uPD83256 ~487-52 

Intersil 82HM181C 3484-34 82S130 Signetics N82S130 3460-54 82S25 Signetics N82S25 3471-45 8328 Motorola MC8328 503-3 

82HM181M 3484-38 S82S130 3460-87 S82S25 3471-78 3491-26 

82HM185 82S131 Signetics N82S131 3460-59 82S2708 833 Dltal AOC-S33R *2621 
Intersil 82HM185M 3484-106 S82S131 3460-92 Signetics S82S2708 3463-62 1I0CS33 *2615 

82HM191 82S137 8lgn£tlcs 82S137 *3926 82S30 Signetics S82S30 499-135 NEC-Electron uPD833 2898-156 
Intersil 82HM191C 3484-111 Signetics N82S1378 3461-107 82S31 Signetics S82S31 499-136 8332 NEC-EA EA8332A 3486-3 

82HM191M 3484-114 3461-107 82S32 Signetics S82S32 499-137 EA8332B 3486-4 

If Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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8332 

8334 
834 
8340 

8341 

8342 

8343 

835 

8350 

8352 
8353 
8355 

8356 
8360 
8361 
8363 
8364 

837 
8372 
838 
839 
83C55 
84 

8400 

8402 
8404 
8408 

8409 

8410 

8414 
8416 

8417 

8418 

166 

NEC-EA uPD8332A-l 3485-107 
3485-108 
496-27 
511-62 

*2762 

uPD8332B-l 
National DM8334 
Panasonic DN834 
Nallonal DP8340 

Nallonal DP8341 

Nallonal DP8342 

Nallonal DP8343 

Panasonic DN835 

Iialional 

National 
National 
Intel 

DP8350 

DP8352 
DP8353 
8355 

8355-2 

2487-30 
*2762 

2487-15 
*2762 

2487-31 
*2762 

2487-14 
511-63 

2963-123 
*2763 

1094-111 
1100-74 

~ 238-3 
~ 239-3 
~ 240-1 

1094-112 
1094-113 
1093-164 
1096-52 
1093-165 
1096-53 

NEC-Micro uPD8355 1093-166 
1096-54 
1096-56 

Toshiba 
National 
Sanyo 
Sanyo 
Sanyo 
NEC-EA 

Sanyo 
Panasonic 
Sanyo 
Panasonic 

TMP8355 1096-55 
DP8356 1095-71 
LM8360 2898-166 
LM8361 2898-167 
LM8363 2899-19 
uPD8364-20 3486-32 
uPD8364-35 3486-105 
uPD8364-45 3487-4 
uPD8364E 3486-40 
LM8364 2899-20 
DN837 511-64 
LM8372 2900-27 
DN838 511-65 

Panasonic DN839 511-66 
OKI ..,SM83C55 *3873 
AD ADADC84-1 D * 3175 

2430-36 
ADADC84-12 *3175 

2432-22 
Burr-Brown ADC84-10 2430-37 

Dalul 

Datel 
Dalal 

ADC84-12 2432-23 
ADC-84-10 * 2619 

2430-29 
ADC-84-12 2432-14 
ADC84 *2616 

MicroNet MNADC84-10 2430-33 
MNADC84-12 2432-1 

MicroEng MCE84 2943-13 
Iialional DP8400 * 2764 

lilog 

National 
Fujitsu 
MMI 

National 
MMI 
Nallonal 

lilog 

Fujitsu 
Fuilisu 

Hitachi 

MicroPwr 

Fulltsu 

l8400H 

l8400L 

DP8402 
MB8404E 
DP8408 

DP8408 
DP8409 
OP8409 

l8410 

MB8414E 
UB8416 

HM8416A-3 
HM8416A-4 
MP8416-20 
MP8416-25 
MB8417 

2467-25 
*1583 

1097-45 
*1583 

1097-46 
506-170 

3482-84 
*_ 727 

2480-151 
2481-28 

* 724 
*2765 

2481-29 
*1585 

1097-69 
3478-65 

*3676 
3480-71 
3468-66 
3468-74 
3480-79 
3480-111 

*3676 
3480-72 

MicroPwr MP8417-20 3480-80 
MP8417-25 3480-112 

Fulltsu M88418 * 3676 
3480-73 

8418 

8420 

84240 

84244 

8430 

844 
8440 

8441 
8442 
8449 
8460 

8464 

8470 

8471 
8475 
8495 
84S22 
85 

MicroPwr 

lilog 

Nallonal 

Nallonal 

lilog 

MP8418-20 3480-81 
MP8418-25 3480-113 
l8420 * 1585 

1097-76 
DP84240 * 2767 

2484-1 
DP84Z44 * 2767 

l8430 
2484-2 

*1585 
1097-56 

NEC-Electron uPD844 
llioD l8440 

2899-128 
*1586 

1097-90 
1097-91 
1097-92 
1097-93 

Zilog 
Zilog 
Zilog 
Nallonal 

Fulltsu 

GI 
lilog 

Sanyo 
GI 
Ferranti 
Hitachi 
AD 

Z8441 
Z8442 
Z8449 
DP8460 *2766 

2481-13 
M88464-10 * 3672 

3468-57 
M08464-10L * 3672 

3468-58 
M88464·15 * 3672 

3468·59 
M08464-15L * 3672 

3468-60 
AY3-8470 
l8470 

2902-6 
*1586 

1097·99 
~ 243-17 

LM8471 2900-28 
AY3-8475 2902·7 
AN8495A 501·79 
HD84S22 490-77 
ADADC85·1o * 3175 

2430-38 
ADADC85·12 *3175 

2432·25 
ADDAC8S/CBI * 3164 

2452-25 
~ 252·7 

ADDAC85/CCD * 3164 
2459-13 

~ 252-7 
ADDAC85C/CBI * 3164 

2452·26 
~ 252·7 

ADDAC85C/CCD * 3164 
2459-14 

~ 252-7 
ADSHC·85 *3181 

2967·59 
AD ADSHC·85E 2967-60 

2430·39 
2432-26 
2452·19 
2459-23 
2452-20 
2459·24 
2967·70 
2967·71 
1763·31 
2432·15 

Burr·Brown ADC85-10 
ADC85·12 
DAC85/CBI 
DAC85/CCD 
DAC85C/CBI 
DAC85C/CCD 
SHC85 
SHC85ET 

Com ark 
Datel 
Dalul 

MC85 
ADC-85·12 
ADC·85C-10 *2619 

2430-30 
Datel 
Dalal 

ADC·85C·12 2432·16 
ADC85 * 2616 
DAC-85C-COI-! * 2621 

2451·45 
Datel DAC-85C-CBI-V 

2454-32 
DAC-85C-CCD-1 

2459-10 
DAC-85C-CCD-V 

2459-15 
Dalal DAC85 * 2616 
HybrldSys HSADC85B * 2744 

2432·18 
. HSADC85C * 2744 

2432·19 
DOC DAC85LD-CBI-1 2451-27 

DAC85LD-CBI-V 
2454-35 

DDCADC85-10 2430-32 
DDCADC85-12 2432-20 

MicroNet DAC85/CBI 2452-23 

85 

850 
8500 

85008 
8501 
8502 

8503 
8504 

8505 

8506 

8507 

851 

8510 

8511 
8512 
8515 

8516 

8518 
852 
8520 

8523 
8528 

8530 

8531 
8536 

MicroNet 

National 

Siemens 
TeledyneP 
Western 
Zendex 
Panasonic 
GI 

Intersil 

DAC85/CCD 
DAC85C/CCD 
MNADC85-10 
MNADC85-12 
DAC85-CBI-V 
DAC85L-CBI-V 
SKC·85 
TDADC85 
SKC·85 
ZX·85 
DN850 
AY3-8500 

2459-25 
2459-26 
2430-34 
2432-2 
2452-15 
2452-16 
1765-8 
2431-51 
1765·10 
1765·21 
501-15 

2906·26 
~ 274·3 

A Y3·8500-1 2906·27 

ICH8500 

ICH8500A 

~ 274-3 
2911·7 
2935-15 

~ 253-16 
2911·2 
2935·14 

~ 253·16 
Motorola MC8500 2467·2 
SiliconSys SSI8500 2467·3 
lilog l8500 * 1581 
National NMC850088-9 3476-19 
Motorola MC8501 2467·24 
Motorola MC8502 2467-26 
SiliconSys SSI8502 2467·27 
SMC COM8502 2487·68 
Motorola MC8503 2467·31 
Motorola MC8504 508-74 

Motorola MC8505 

Motorola MC8506 

Motorola MC8507 

2467·33 
506·167 

2481·18 
507·5 

2467·28 
1092·101 
1102·68 

Burr·Brown DAC851-CBI-1 2452-7 
Panasonic DN851 479-85 
Intersil ICH85101 2888·9 

National 
National 
Intersil 

DOC 

DOC 
Panasonic 
Intersil 

2909·69 
2910-86 

~ 267·1 
~ 267·15 

ICH8510M 2888-10 

DM8511 
DM8512 
ICH85151 
ICH8515M 
ADC·8516-12 
ADH-8516·11 
SH·8518 
DN852 

. ICH85201 

2909·70 
2910-87 
267~1 

267·15 
485-52 
487·112 

2888-7 
2888·8 
2431·32 
2435-28 
2967·91 
482·114 

2888-11 
2909·59 
2910·88 

~ 267·1 
ICH8520M 2888-12 

2909·60 
2910·89 

~ 267·1 
Motorola MC8520 2467·10 
SiliconSys SSI8520 2467·11 
Sanyo LM8523 2902·133 
DOC DAC-8528-11 2456-17 

M,lD 
DOC 
Intersil 

lilog 

lilog 
lilog 

DAC-8528-12 2451-20 
8530 * 1231 
TH-8530 2968·47 
ICH85301 2888·13 

2909·57 
2910-90 

~ 267· t 
ICH8530M 2888·14 

2909·58 
2910-91 

~ 267·1 
l8530SCC * 1594 

1101-62 
l8531 * 1594 
l8536CI0 * 1594 

Arranged alphanumerically from left to right 

8536 

854 

8540 
8542 
8544 
8546 

8550 
8551 

8552 

8553 

8554 

8555 

8556 

8557 
8559 
856 

8560 
8563 
8565 
857 
8570 

8571 

8575 

8576 

8581 

8585 

8586 

8589 

8590 

8599 

85S68 

86 

Zilog Z8536CI0 ,1100·72 

Burr·Brown SDM854 
Motorola MC854 
Tektronix 8540 
National DM8542 
National DM8544 
National DM8546 

Tektronix 
National 

National 

DDC 
National 
DOC 
National 
DOC 
National 
National 

DDC 
DOC 

8550 
DM8551 

DM8552 

BUS·8553 
DM8553 
BUS·8554 
DM8554 
BUS-8555/56 
DM8555 
DM8556 

BUS-8557 
BUS-8559 

~ 243·16 
2963·40 
2486·6 
1632·1 
485·159 
506·6 
502·143 

3489·130 
1632·2 
486·23 

~ 237·6 
11 237·7 

482·72 
11 237·7 

2487·26 
496·141 

2487·27 
482·61 

2487·28 
480·124 
478·98 

11 237·5 
2487·24 
2487·29 

Burr·Brown DSM856 2963·39 
oal81 ADC·856C * 2621 

Datel ADC·856M 
2430·13 
2430·14 
481·134 
479·180 

*1592 

National DM8560 
National DM8563 
lilog l8565 
Burr·Brown SDM857 
National DM8570 

2963·41 
502·21 

Signetics 

National 

National 

AD 

lilog 

DOC 

DOC 

National 

National 
lilog 

National 

National 

AI~D 

DistComp 

EMM 
Intel 
InIal 

PCD8571 

DM8575 

3490-117 
3472·48 
3472·48 
507·9 

11 235-14 
3458·33 

DM8576 
11 235·14 

507·10 
11 235·14 

3458·34 
11 235·14 

DM8576AAA 3454·3 
11 235·14 

AD8581B 1097·63 
AD8581L 2428-17 
l8581·CGC * 1595 

ADH-8585·10 
ADH-8585·12 
ADH-8586·10 
ADH·8586-12 
DM8589 

DM8590 
l8590 

1100·70 
2436-1 
2432·24 
2435·50 
2431-48 
497·40 

3471-76 
3490·45 

*1595 
1101-97 

l8590UPC * 1595 

DM8599 

DM85S68 

1101·98 
497·48 

3471·53 
497-54 

11 245-14 
3471:29 

11 245·14 
IAPX86/10 * 1229 

1077-20 
IAPX86120 * 1229 

DCS/86 
DCS86/16 
DCS86/8 
SECS86/05 
SDK·86 
IAPX86/10 

1077·21 
1620-3 
1769·12 
1765·25 
1769-6 
1769-7 

*1347 
1098·3 

*1347 
1079·15 

IAPX86120 * 1348 
1097·135 

*1348 
1079·16 

IAPX86/30 * 1349 

© Ie MASTER 1983 



PART NUMBIER INDEX 
BUI BUI Cau Bua 
/lumbar Sourel Dlvlel Pagl-llne Number Sourel Davlea Pagl-lina NUr:lbar Soure. D.vlea Pawa-liroa I NUr:lbu Sourel Dovlel Pa.a-lina 

86 Intel IAPX86/30 1097-136 8611 8ymltk Z8611 *1543 865 Siemens TAA865 2909-114 87 DOC DDCADC87,1O 2430-31 
*1349 1075-10 2933-48 DDCADC87-12 2432-21 

1079-17 Z8611A * 1543 8650 Epson 8650 2899-27 MicroNet MNAOC87 2432-3 
IAPX86/50 *1349 1097-18 8651 Epson 8651 2899-28 MNOAC87 2454-36 

1079-18 *1543 8654 National OS8654 2481-44 National OAC87-CBI-V 2452-17 
Intel iSBC-86/05 1769-11 1075-11 8655 Plessey SP8655A 510-130 PMI OAC-87C 2444-36 

iSBC-86/12A 1769-10 ZlIog Z8611 *1597 SP8655B 510-131 2450-14 
iSBC-86/14 1769-16 1097-28 8656 National OS8656 2481-45 II 253-10 
iSBC-86/30 1769-17 Z8611-I.ICU *1597 Plessey SP8656 510-129 II 258-4 

Matrox MBC-86/12 1769-13 1077-3 8657 Plessey SP8657A 510-124 OAC-87E 2444-28 
National BlC-86/05 1769-18 8612 8yn£rlak Z8612 *1544 SP8657B 510-125 2450-9 

BlC-86/1213 1769-8 1097-19 8658 Plessey SP8658 510-126 II 253-10 
PMI OAC-86C 2444-35 *1544 8659 Plessey SP8659A 510-119 II 258-4 

2450-10 1075-12 SP8659B 510-120 TeledyneP TOAOC87 2431-52 
2459-8 Z8612A *1544 8664 National OS8664 2465-140 8700 DOC HMSOC-8700 2967-10 

II 253-10 1097-20 1087-13 TeledyneS TSC8700 2428-47 
II 258-4 *1544 8665 National OS8665 2465-137 8701 TeledyneS TSC8701 2431-12 

OAC-86E 2444-27 1075-13 Plessey SP8665B 510-101 8702 AMO 8702A 3460-19 
2450-8 ZlIag Z8612 *1597 8666 National DS8666 2465-138 National MM8702A-4 3460-22 
2459-5 1097-29 8668 Plessey SP8668B 510-102 TeledyneS TSC8702 2435-23 

II 253-10 Z8612-r,ICU *1597 8669 National OS8669 2464-23 8703 TeledyneS TSC8703 2428-48 
II 258-4 1077-4 8671 ZlIa~ Z8671 *1597 8704 TeledyneS TSC8704 2431-13 

Zendex ZX86 1769-14 8613 National DM8613 485-53 1097-31 8705 TeledyneS TSC8705 2435-24 
8600 Plessey SP8600A 510-83 Plessey SP8613 510-78 Z8671-rACU *1597 8708 National INS8708 3463-85 

SP8600B 510-84 8ynerlsk Z8613 *1545 1077-6 871 Siemens TCA871 2889-25 
8601 Motorola MC8601 500-109 1097-21 8675 Zilog Z8675 1097-32 8720 Plessey SP8720 510-76 

National OM8601 500-111 *1545 Z8675-MCU 1077-7 2946-54 
8ynerl:k Z8601 *1540 1075-14 8678 National OM8678 3453-3 8725 Plessey SP8725 2946-55 

1097-11 Z8613A *1545 3453-33 873181 lIaUonal 01.1873181 *3851 
*1540 1075-15 II 284-9 8735 Plessey SP8735B 510-94 

1075-4 ZlIag Z8613 *1597 II 284-11 8740 Plessey SP8740 2946-62 
Z8601A *1540 1097-30 II 284-12 SP8740A 510-90 

1097-12 ZB613-UCU *1597 8680 Plessey SP8680 471-14 SP8740B 510-91 
*1540 1077-5 SP8680A 510-113 8741 Intel 8741A 1094-7 

1075-5 8614 llaUml D88614 *2771 SP8680B 510-114 1095-104 
ZlIog Z0601 *1596 510-127 8681 8yncrl2k Z8681 *1546 1096-62 

1097-25 8615 IIaUn~al D88615 *2771 1097-22 1101-99 
Z8601-I,iCU *1596 510-132 *1546 II 239-6 

1077-1 8616 lIalla~zl D88616 *2771 1075-16 II 243-7 
8602 Motorola MC8602 500-180 511-1 ZlIcg Z8681 *1597 M8741A 1094-9 

National OM8602 501-1 Plessey SP8616 510-79 1097-33 NEC-Micro uP08741A 1095-106 
Plessey SP8602A 510-68 8617 flalleDal D88617 *2771 Z8681-I.ICU *1597 1096-64 

SP8602B 510-69 511-14 1077:8 Plessey SP8741 2946-68 
8ycarlsk Z8602 *1541 Plessey SP8617B 471-8 8685 Plessey SP8685 2946-81 SP8741A 510-92 

1097-13 862 Burr-Brown OAC862S 2453-1 SP8685A 510-115 SP8741B 510-93 
*1541 Siemens TAA862 2909-113 SP8685B 510-116 Signetics uP08741A 1094-13 

1075-6 
2926-22 8690 Plessey SP8690 2946-82 8742 Intel 8742 1094-8 

Z8B02A *1541 8621 National OS8621 511-11 II 272-5 1101-101 
1097-14 

2945-79 SP8690A 510-117 8743 Plessey SP8743 2946-72 
*1541 

2946-88 11 272-5 SP8743B 510-97 
1075-7 

8622 National OS8622 511-19 SP8690B 510-118 SP8743M 510-98 
Zilog Z8602 1097-26 

2945-82 
II 272-5 8745 Plessey SP8745 2946-63 

8603 GI AV3-8603 2906-28 
8626 National OS8626 510-133 8692 National OS8692 2481-46 8746 Plessey SP8746 2946-69 

AV3-8603-1 2906-29 8693 National OS8693 2481-47 8748 AMO AM8748 1093-10 
8yncrlck Z8603 *1542 2945-72 

8694 National OS8694 2481-48 Intel 8748-8 1093-11 
1097-15 8627 National DS8627 510-128 86COl 8ynsrlsk ZB6COl *1548 II 239-6 

*1542 Plessey SP8627 511-36 1097-23 11 243-7 
1075-8 2945-74 

*1548 8748H 1093-12 
Z86D3A *1542 8628 National OS8628 510-121 1075-17 II 239-6 

1097-16 Plessey SP8628 511-16 86lS52 National OM86lS52 496-149 II 243-7 
*1542 2945-75 86lS62 National OM86lS62 496-150 1065-33 

1075-9 8629 National OS8629 511-15 86S128 National OM86S128 3453~4 II 239-6 
ZlIag Z8603 *1596 2945-73 3453-34 11 243-7 

1097-27 Plessey SP8629 511-17 86S64 National OM86S64 3453-5 M8748 1093-15 
Z8603-f,lCU *1596 2945-76 3453-35 NEC-Micro uP08748 1093-18 

1077-2 8630 Plessey SP8630A 510-103 87 AD ADDAC871CIlI * 3165 1071-25 
8605 GI AV3-8605 2906-30 SP8630B . 510-104 2452-22 8749 Intel 8749H 1093-13 

AV3-8605-1 2906-31 864 Panasonic MEl864A 2964-28 Burr-Brown AOC87/Mll 2432-4 8749H-8 1093-14 
Plessey SP8605B 510-70 8640 Epson 8640 2899-26 ADC87U 2432-5 8750 TeledyneS TSC8750 2438-35 

SP8605M 510-71 National OS8640 2473-40 OAC87/CBI 2452-21 8751 Intel 8751 1094-16 
8606 GI AV3-8606 2906-32 TeledyneS TSC8640B 2456-32 Dalal ADC-87-10 *2618 II 246-6 

AV3-8606-1 2906-33 TSC8640C 2456-33 2430-35 1065-34 
Plessey SP8606B 511-34 8641 Intel 8641A 1094-6 Oatel ADC-87-12 2432-17 11 246-6 

SP8606M 511-35 1095-103 Dalsl ADC87 *2616 M8751 . 1094-17 
8607 GI AV3-8607-1 2906-34 Motorola OS8641 2476-46 DAC-87-CBI-1 * 2620 TeledyneS TSC8751 2438-30 

Plessey SP8607A 510-72 National OS8641 2476-52 DAC-87-CBI-V * 2620 8755 Intel 8755A 1093-144 
SP8607B 510-73 TeledyneS TSC8641B 2453-39 Oatel DAC-87-CCD-1 2459-11 1095-142 

861 NEC-Electron uPD861 2945-121 TSC8641C 2453-40 DAC-87-CCD-V 2459-16 1096-34 
Siemens TAA861 2909-112 8643 Plessey SP8643 2946-79 DAC-87C-CBI-1 2451-46 M8755A 1095-143 

2933-47 SP8643B 510-110 DAC-87C-CBI-V NEC-Micro uP08755A 1093-145 
8610 GI AV3-8610 2906-35 8646 National OS8646 2465-33 2454-33 1095-144 

Plessey SP8610 471-5 8647 National OS8647 2465-127 Dalel DAC87 .*2616 1096-35 
8611 Plessey SP8611B 471-6 Plessey SP8647 2946-80 HybridSys HSDAC87BIIV 2454-2 OKI MSM8755 1095-145 

SP8611M 471-7 SP8647A 510-111 HSDAC87CI/V 2454-3 Plessey SP8755A 511-3 
8yn&rlak ZE611 *1543 SP8647B 510-112 DOC OAC87-CBI-1 2451-26 SP8755B 511-4 

1097-17 8648 National OS8648 2465-128 2454-34 Toshiba TMP8755A 1093-146 

II Indicates page number In Application Note Directory. 
* Indicates additional data Is provided on the page noted .. 
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8757 Plessey SP8757 511-5 8800 Omnibyte OB8800 1761-16 88401 Fujitsu MB88401 1087-37 88541 Fujitsu MB88541 1087-46 
8770 Plessey SP8770B 511-22 RCA MSI8800 *1959 *1306 * 1306 
8772 Plessey SP8772B 511-23 8801 MonSys MSC8801 1626-1 1049-26 1051-4 
877C48 National NS877C48 1071-4 8802 MonSys MSC8802 1626-2 8841 Fulltsu MB8841 *1306 8855 Fujitsu MB8855 1087-25 
8790 Plessey SP8790 2945-6 Omnibyte OB8802 1761-17 1087-28 8856 National OS8856 2463-127 

272-5 8803 National OS8803 2484-7 *1306 11 259-15 
SP8790A 511-38 8804 Mitel MT8804A 2947-135 1049-27 8857 Fujitsu MB8857 1087-26 

11 272-5 MT8804B 2947-136 88411 Fulltsu MB88411 *1306 National OS8857 2464-55 
2945-2 RCA MSI8804 *1959 1087-38 11 259-15 

II 272-5 8805 National MH8805 2482-134 *1306 8858 Fujitsu MB8858 1087-27 
SP8790B 511-39 8807 National OS8807 2484-8 1049-28 National OS8858 2464-58 

II 272-5 8808 RCA MSI8808 *1959 88413 Fulltsu MB88413 *1306 II 259-15 
2945-3 8810 National OS881O 484-87 1087-39 8859 National OS8859 2464-82 

II 272-5 8811 National OS8811 484-88 *1306 8860 GTE Micro G8860 2949-83 
8791 Plessey SP8791A 510-99 Plessey NJ8811 2945-90 1049-29 G8860X 2949-84 

SP8791B 510-100 8812 National OS8812 484-153 8842 Fulltsu MB8842 *1306 Mitel MT8860 2949-74 
8792 Plessey SP8792 2946-91 Plessey NJ8812 2945-91 1087-29 ' Plessey MV8860 2949-78 

SP8792A 2946-92 RCA MSI8812 *1959 *1306 8861 National OS8861 2465-18 
8793 Plessey SP8793 2946-85 8816 RCA MSI8816 *1959 1049-30 II 259-15 

SP8793A 2946-86 8819 National OS8819 484-67 88421 Fulltsu MB88421 *1306 8862 Mitel MT8862 2949-75 
8794 Plessey SP8794A 511-40 8820 National OS8820 2475-9 1087-40 Plessey MV8862 2949-79 

2945-4 II 257-13 *1306 8863 Mitel MT8863 2949-76 
SP8794B 511-41 II 258-6 1049-31 National OS8863 2465-83 

2945-5 II 259-4 88423 Fulltsu MB88423 *1306 II 259-15 
87P50 ' National NS87P50 1071-5 OS8820A 2475-2 1087-41 Plessey MV8863 2949-80 
87PC48 Hallonal IIS87PC48 *1451 'II 257-13 *1306 8864 National OS8864 2465-123 

1093-17 II 258-6 1049-32 II 259-15 
*1451 II 259-4 8843 Fulltsu MB8843 *1306 8865 GTEMicro G8865 2947-29 

1071-6 Plessey MV8820 2949-77 1087-30 G8865X 2947-38 
87S180 Hall anal 087S180 *3851 RCA MSI8820 *1959 *1306 Mitel MT8865 2947-30 

National OM87S180 3463-3 TI OS8820 2475-3 1049-33 Plessey MV8865 2947-39 
87S181 National OM87S181 3463-16 88201 Fulltsu MB88201 *1306 8844 Fulltsu MB8844 *1306 8866 Fujitsu MB8866 1097-111 
875184 National OM875184 3463-122 1087-17 1087-31 1101-26 
87S185 National OM87S185 3464-3 *1306 *1306 8867 National OS8867 2465-117 
87S188 National OM87S188 3459-3 1049-24 1049-34 8868 Fujitsu MB8868A 2487-59 
87S190 National OM87S190 3464-98 88202 Fujitsu MB88202 *1306 8845 Fujitsu MB8845 1087-32 8869 National 058869 2464-83 
87S191 National OM87S191 3464-101 1087-18 8846 Fujitsu MB8846 1087-33 8870 Mitel MT8870 2949-97 
87S280 Hallonal 01.187S280 *3851 *1306 8847 Fujitsu MB8847 1087-34 National 058870 2465-40 

3462-91 1049-25 8848 Fujitsu MB8848 1087-35 8871 National 058871 2465-84 
87S281 Nallonal DI.187S281 *3851 

88205 Aptek 1TI88205-5NC 2949-94 8849 Fujitsu MB8849 1087-36 8872 National OS8872 2465-118 
3462-92 88210 Mitel MH88210 2949-96 88500 Mitel MH88500 2949-32' 8873 National OS8873 2465-124 

87S288 National OM87S288 3459-4 8822 National OS8822 2473-7 Mostek MH88500 2949-33 8874 National OS8874 2465-125 
87S291 National OM87S291 3464-97 8824 RCA MSI8824 *1959 88501 Fujitsu MB88501 *1306 8875 National OM8875 475-161 
87S401, llallonal 01ol87S401 *3853 

8825 RCA MSI8825 *1959 1087-42 8876 Fulltsu MB8876 *1308 
3456-46 883 SS5 SCM883/5101-4 *1306 1101-124 

3475-9 1049-35 
87S402 Nallonal 0"'87S402 *3853 8830 National 058830 2471-54 88503 Fulltsu MB88503 *1306 

Il1B8876A *1308 
3456-56 II 257-13 1087-43 

1091-21 
87SR181 II 258-6 *1306 

1101-27 
lIallonal D'~87SRI81 *3852 11 259-4 1049-36 8877 Fujitsu MB8877 *1308 

3462-69 TI OS8830 2471-57 8851 ' Fujitsu MB8851 *1306 
1092-56 

88 AMO iAPX88/10 1059-18 88305 Mitel MH-88305 2949-95 1087-19 1093-108 
iAPX88/20 1059-19 Mostek MH88305 2949-3 *1306 

1094-137 
Inl81 IAPX88/10 *1347 8831 National OS8831 2469-40 1049-37 1095-146 

1098-62 2471-63 MB8851A *1306 1099-100 
*1347 II 236-15 1087-20 1101-125 

1067-2 II 237-7 *1306 I.IB8.877A *1308 
IAPX88120 *1348 II 257-13 1049-38 1091-22 

1098-56 TI OS8831 2469-41 MB8851L *1306 1101-28 
*1348 2471-64 1087-21 National OS8877 2465-41 

1067-3 88315 Mitel MH88315 2949-2 *1306 888 Nallonal "SC888 *1377 
IAPX88/30 *1349 8832 . National 058832 2469-31 1049-39 PMI OAC888A 2441-5 

1098-57 2472-9 8853 Fulltsu MB8853 *1306 OAC888B 2442-17 
*1349 II 257-13 1087-22 OAC888E 2441-6 

1067-4 TI 058832 2469-32 *1306 OAC888F 2442-18 
IAPX88/50 *1349 2472-2 1049-40 8880 National OS8880 2465-65 

Intel iAPX 88/10 1094-43 8833 National 058833 '2477-46 National OM8853 500-136 'II 259-14, 
iAPX 88/20 1094-44 II 257-13 88535 Fulltsu MB88535 *1306 Signetics OS8880 2465-68 
i5BC88/25 1765-23 1094-88 1087-44 8881 National OS8881 2465-142 
iSBC88/40 1765-24 II 257-13 *1306 Signetics 8881 2465-143 

PMI OAC-88C 2444-37 8834 National 058834 2477-41 1051-1 8884 National OS8884A 2465-66 
2450-11 II 257-13 88536 Fujitsu M888536 *1306 11 259-14 

OAC-88E 2444-29 8835 National 058835 2477-39 1087-45 8885 National OS8885 2465-60 
2450-4 II 257-13 *1306 II 259-14 

OMX-88E 2424-39 1094-89 1051-2 Signetics 8885 2465-61 
OMX-88F 2424-41 II 257-13 8854 Fujitsu MB8854 *1306 8887 National OS8887 2465-80 
MUX-88E 2424-33 8836 National OS8836 2473-38 1051-3 II 259-14 

II 261-8 II 257-13 MB8854A *1306 8889 National. 058889 2465-114 
MUX-88F 2424-38 8837 National OS8837 2473-58 1087-23 II 259-14 

11 261-8 II 257-13 *1306 8891 National OS8891 2465-26 
Rockwell A88XX 1088-121 8838 AMO AM8838 2476-1 1051-5 Signetics 8891 2465-27 
Siliconix VN88AF 2481-40 National OS8838 2476-3 MB8854L ' *1306 8897 National OS8897 2465-81 
Zendex ZX-88 1765-27 II 257-13 1087-24 8898 National OM8898 507-38 

880 Interdesign M5B8BO 4140-128 8839 National 058839 2477-44 *1306 8899 National OM8899 507-35 
8800 CalDevices COl8800 4140-22 II 257-13 1051-6 88C120 National 0588C120 2474-49 

National OS8800 505-147 88401 Fujitsu MB88401 *1306 88541 Fulltsu MB88541 *1306 B8C20 National OS88C20 2475-10 

Arranged alphanumerically from left to right. 
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Bin 
Il,:;]hr Sourta Davlta 

88C29 National MM88C29 

88C30 National MM88C30 

88112 National OS88l12 
88lS120 

National OS88lS120 
89 PMI OAC-89C 

OAC-89E 

Rockwell MM89lS 

890 
8900 

8901 

8902 
8906 

8907" 
8908 
8910 

8912 

Siemens 
Signetics 
GI 

Omnibyte 
Plessey 

Omnibyte 
National 
Plessey 

National 
National 
GI 

GI 

S89 
TBA890 
AY3-8900 
AY3-8900-1 
OB8900 
SP8901 

OB8902 
OS8906 
SP8906 

OS8907 
OS8908 
AY3-0910 

AY3-0912 

GTE Micro G8912 
Mitel MT8912 

Mostek 
8913 GI 
8915 DOC 

GI 
8920 DOC 

National 
8921 DOC 

Plessey 
8922 DOC 

Plessey 
8923 Plessey 

8937 DOC 
8942 Sanyo 
8960 Mitel 
8961 Mitel 
8962 Mitel 
8963 Mitel 

National 
8972 Sanyo 
8973 National 
8975 National 
8980 Mitel 

National 

MK8912 
AY3-S913 
HSOC-8915 
AY3-8915 
HSOC-8920 
088920 
HSOC-8921 
SP8921 
HSOC-8922 
SP8922 
SP8923 

BUS-8937 
lM8942 
MT8960 
MT8961 
MT8962 
MT8963 
OS8963 
lM8972 
OS8973 
OS8975 
MT8980 
OS8980 

8A 1200 Signetics 8A 1200 

8A 1260 Signetics 8A 1260 

8A 1542 Signetics 8A 1542 

8lC82 
8PII0 
8S150 
8S2105 
8T04 
8T05 

8T06 
8T09 

Ihrrls 
CrcCl£::tco 
Signetics 
Signslics 
Signetics 
Signetics 

Signetics 
Raytheon 

SLCS2 
BPI/O 
N8S150 
SS2105 
S8T04 
N8T05 
S8T05 
N8T06 
RC8T09 

RM8T09 

Signetlcs N8T09 

Bin 
Pa,a-Llna Kucbar Sourea 

464-144 8T09 Signetics 
2472-29 
464-109 8T10 Raytheon 

2471-38 
505-152 Signetics 

2474-47 
2444-38 
2450-12 
2444-30 
2450-5 
1088-95 
1055-18 
510-67 

2904-155 
2906-36 
2906-37 
1761-18 
511-29 

2945-92 
2946-96 
1765-30 
2945-112 
511-20 

2945-93 
2946-97 
2945-113 
2945-114 

*1325 
2898-29 
2906-40 

*1325 
1101-87 

*1325 
2898-30 
2906-41 

*1325 
1101-88 
2948-80 
2948-73 
2948-82 
2948-84 

*1325 
2967-20 
2906-25 
2967-25 
2465-119 
2967-26 
2898-130 
2967-27 
2898-134 
2898-129 
2898-131 
2486-61 
511-87 

2947-79 
2947-60 
2947-80 
2947-61 
2465-85 
2900-29 
2465-120 
2465-121 
2948-58 
2465-67 

11 259-14 
. 4141-110 

11 232-13 
4141-111 

11 232-13 
4141-112 

11 232-13 
* 669 
*1929 

3457-77 
*3915 

2463-142 
2463-128 
2463-129 
2463-95 
484-61 

2469-33 
484-62 

2469-34 
484-63 

2469-35 

8T125 Signetics 

8T126 Signetics 

8T127 Signetics 

8T128 Signetics 

8T129 Signetics 

8T13 Motorola 
Signetics 

TI 
8T14 Motorola 

Signetics 
8T15 Signetics 
8T16 Signetics 
8T20 Raytheon 

Signetics 
8T22 Signetics 
8T23 Motorola 

Signetics 
TI 

8T24 Motorola 
Signetics 

8T245 Signetics 

8T25 SiliconG 
8T26 AMO 

Fairchild 

Motorola 

National 

Signetics 

TI 

8T28 AMO 

Fairchild 

Motorola 

National 

Signetics 

8T31 Slg:lsllcs 
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Divita 

S8T09 

RC8T10 
RM8T10 
N8Tl0 
S8T10 
N8T125 

S8T125 

N8T126 
S8T126 

N8T127 

S8T127 

N8T128 

S8T128 

N8T129 

S8T129 

MC8T13 
N8T13 
S8T13 
N8T13 
MC8T14 
N8T14 
N8T15 
N8T16 
RC8T20 
RM8T20 
N8T20 
N8T22 
MC8T23 
N8T23 
N8T23 
S8T23 
MC8T24 
N8T24 
N8T245 
S8T245 
N8T25 
N8T26 

N8T26A 
S8T26 

S8T26A 
uA8T26A 
uA8T26AM 
MC8T26A 

OS8T26A 

OS8T26AM 

N8T26A 

N8T26 
N8T26A 
N8T28 
N8T28A 
S8T28A 
uA8T28 
uA8T28M 
MC8T28 

OS8T28 

OS8T28M 

N8T28 

!lOT31 

Bin 
Plge-Llna Numblr Sourtl 

484-64 
2469-36 
486-24 
486-25 
486-28 
486-29 
504-135 

2479-30 
504-136 

2479-31 
2477-17 
508-18 

2477-20 
508-16 

2477-18 
508-19 

2477-21 
508-28 

2477-31 
508-31 

2477-34 
508-29 

2477-32 
508-32 

2477-35 
2469-7 
2469-10 
2469-11 
2469-12 
2473-13 
2473-16 
2469-19 
2473-5 
500-91 
500-92 
500-93 
500-114 

2469-1 
2469-3 
2469-4 
2469-5 
2473-8 
2473-10 
505-17 
505-18 

2485-52 
508-8 

2477-8 
1090-26 
508-9 
508-10 

2477-9 
508-11 

2477-10 
2477-11 
508-13 

2477-14 
1090-27 
508-14 

2477-15 
1090-29 
508-15 

2477-16 
508-17 

2477-19 
508-20 
508-21 
508-23 

2477-23 
2477-24 
2477-25 
2477-26 
508-25 

2477-28 
1090-28 
508-26 

2477-29 
1090-30 
508-27 

2477-30 
508-30 

2477-33 
*1502 
*1504 

508-81 
*1502 

8T31 SIGnlllcs 

8T32 Signalics . 

8T33 SIGnslics 

8T34 Signetics 
8T3404 Signetics 
8T35 Signalics 

8T36 SI;nslics 

8T37 Signetics 
8T38 Signetics 
8T39 SlgnBlics 

8T58 Signalics 

8T80 Signetics 

8T90 Signetics 
8T93 Signetics 
8T95 Motorola 

Signetics 

8T96 Motorola 

Signetics 

8T97 Motorola 

Dlvltl 

/l8T31 

118T32 

SST32 

11OT33 

SST33 

N8T34 
8T3404 
IIST35 

SST35 

/lST36 

S8T36 

N8T37 
N8T38 
!lBT39 

SST39 

IlST5S 

N8T80 
S8T80 
S8T90 
N8T93 
MC8T95 

N8T95 

S8T95 

MC8T96 

N8T96 

MC8T97 

11 Indicates page number In Application Note Directory. 
* Indicates additional data is provided on the page noted. 

PART NUMBER INDEX 
Bill 

Plga-Llna Number Sourn 

*1504 
1096-81 

*1502 
*1504 

508-83 
*1502 
*1504 

1096-85 
*1502 
*1504 

508-90 
*1502 
*1504 

1096-91 
*1502 
*1504 

508-84 
*1502 
*1504 

1096-86 
*1502 
*1504 

508-91 
*1502 
*1504 

1096-92 
2477-42 
496-22 

*1502 
*1504 

508-85 
*1502 
*1504 

1096-74 
*1502 
*1504 

508-92 
*1502 
*1504 

1096-78 
*1502 
*1504 

508-86 
*1502 
*1504 

1096-75 
*1502 
*1504 

508-93 
*1502 
*1504 

1096-79 
2473-59 
2476-4 

*1502 
*1504 
*1511 

508-87 
*1502 
*1504 
*1511 

1096-72 
*1502 
*1504 
.j!tl511 

508-94 
*1502 
*1504 
*1511 

1096-101 
484-93 
484-94 
477-65 
478-24 
477-24 

1090-31 
477-26 

1090-35 
477-28 

1090-39 
477-148 

1090-32 
477-150 

1090-36 
477-25 

1090-33 

8T97 Signetics 

8T98 Motorola 

Signetics 

8TS805 Signalics 

8TS806 Slgnnllcs 

8TS807 Signulics 

8TS808 Signslics 

8V41 Signalics 
8XOl Signetics 

Signalics 

8X02 Signetics 

Signalics 

8X08 Signetics 
8X300 Signetics 

Signalics 

8X300KT100 
Signetics 

8X305 Signetics 

Signalics 

8X31 Signelics 

8X310 Signalics 

8X32 Signelics 

8X320 SIGDSlics 

8X330 Signalics 

8X338 SIC9Sllcs 

8X350 Signelics 

Signetics 
8X36 Slg:l:lIcs 

Devlea 

N8T97 

S8T97 

MC8T98 

N8T98 

S8T98 

STS005 

STSB06 

STse07 

STS80S 

118V41 
8X01A 
118X01A 

N8X02 

IISX02A 

8X08 
8X300 

/l8X300 

SSX300-1 

S8X300-2 

Plgl-lioa 

477-27 
1090-37 
477-29 

1090-40 
477-149 

1090-34 
477-151 

1090-38 
477-152 

1090-41 
* 793 

496-88 
* 793 

486-113 
* 799 

496-89 
* 799 

486-114 
*1516 

2467-8 
*1514 

506-15 
1085-112 
1102-35 

*1513 
506-163 

2945-142 
1073-33 

11 247-1 
*1501 
*1511 

1096-67 
*1501 
*1511 

1096-69 
*1501 
*1511 

1096-70 

8X300KTlOOSK 1763-3 
8X305 1073-34 

11 248-9 
118X305* 1501 

1096-68 
SOX305 * 1501 

1096-71 
IIOX31 * 1502 

1*1504 
508-82 

*1502 
*1504 

1096-82 
flOX310 *1501 

*1505 
1096-98 

S8X310 * 1501 
*1505 

IISX32 *1502 
*1504 

508-88 
*1502 
*1504 

1096-87 
IISX320 * 1501 

*1506 
506-142 

*1501 
*1506 

1096-97 
11SX330 * 1501 

*1507 
1096-73 

rlSX33S * 1501 
*1508 

118X350 * 1501 
*1509 

3475-11 
*1501 
*1509 

1096-100 
S8X350 3475-12 
IISX36 *1502 

*1504 
508-89 

*1502 
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Number Source DBvlce Plge-Llnl Number Source Device Plgl-Llne Number Source Device Plgl-Llnl Number Source Device Plge-Llnl 

8X36 Signalics H8X36 *1504 9024 Fairchild 9024C 487-113 9121 Toshiba TC9121 2902-116 91L12 AMD AM91L12BM 3474-79 
1096-76 9024M 487-114 9122 AMD AM9122-25 3473-60 AM91L 12C 3474-49 

8X360 Signalics H8X360 *1501 9026 SMC COM9026 1101-53 AM9122-35 3473-63 AM91L12CM 3474-50 
*1510 9041 TI TMAM9041 *1560 Toshiba TC9122 453-58 91L14 AMD AM91L 14B 3479-23 

1096-99 *1749 9124 AMD AM9124B 3479-21 AM91L 14BM 3479-24 
8X371 Signalics N8X371 *1501 1633-3 , 287-10 AM91L 14C 3478-85 

1096-83 905 Dionics DI905 2956-82 AM9124BM 3479-22 AM91L 14CM 3478-86 
S8X371 *1501 9050 DEI 9050 *3347 If 287-10 AM91L 14E 3478-15 

1096-84 2892-56 AM9124C 3478-83 91L22 AMD AM91L22-35 3473-64 
8X372 Signalics 118X372 *1501 9080 AMD AM9080A *1233 11 287-10 AM91L22-45 3473-74 

1096-88 1059-16 AM9124CM 3478-84 AM91L22-60 3473-81 
S8X372 *1501 AMD AM9080AC 1094-37 If 287-10 91L24 AMD AM91L24B 3479-25 

1096-93 AM9080AM 1094-38 AM9124E 3478-14 AM91L24BM 3479-26 
8X374 Signalics N8X374 *1501 9085 AMD AM9085A 1095-112 If 287-10 AM91L24C 3478-87 

*1510 1059-17 9128 AMD AM9128 *3601 AM91L24CM 3478-88 
1096-95 909 Harris HA-909 2928-52 9130 AMD AM9130AC 3479-53 AM91L24E 3478-16 

Signetics S8X374 1096-96 11 266-5 AM9130AM 3479-54 91L30 AMD AM91L30AC 3479-55 
8X376 Signalics 118X376 *1501 , 266-6 AM9130BC 3479-7 AM91L30AM 3479-56 

1096-77 90F/MPS AM9130BM 3479-8 AM91L30BC 3479-9 
S8X376 *1501 Quay 90F/MPS 1757-14 AM9130CC ' 3478-109 AM91L30BM 3479-10 

1096-80 90L50 AMD 90L50C 3468-49 AM9130CM 3479-"1 AM91L30CC 3479-2 
8X382 Signalics H8X382 *1501 90L50D 3468-43 AM9130DC 3478-62 AM91L30CM 3479-3 

1096-89 90L50E 3468-31 AM9130EC 3478-48 AM91L30DC 3478-63 
S8X382 *1501 90L60 AMD 90L60C 3468-50 Toshiba TC9130 464-78 91L40 AMD 91L40AC 3482-109 

1096-94 90L60D 3468-44 9131 Plessey SP9131 4141-84 91L40AM 3482-110 
8X41 Signetics N8X41 505-159 90L60E 3468-32 Toshiba TC9131 2900-57 91L40BC 3482-93 

1102-24 91 Heurlkon MLZ-91A 1755-26 9132 Toshiba TC9132 2902-59 91L40BM 3482-94 
8X42 Signalics 118X42 *1502 910 Pro-Log M910A 4008-1 9133 Toshiba TC9133 2902-60 91L40CC 3482-81 

*1504 SGS TCA910 2906-76 9134 Toshiba TC9134 2902-61 91L40CM 3482-82 
*1511 2964-133 9135 Toshiba TC9135 464-79 91L40DC 3482-53 

1096-90 If 276-7 9136 Toshiba TC9136 2904-59 91L47 AMD AM91L47 3481-91 
8X60 Signalics N8X60 *1517 91009 Fairchild 91009C 505-150 9137 Toshiba TC9137 2904-60 92 Heurikon MLZ-92A 1755-27 

506-107 9101 AMD AM9101A 3474-99 9138 Toshiba TC9138 2902-110 920 National TBA920 2904-92 
DalBI SHf.19 *2614 AM9101AM 3474-100 9139 Toshiba TC9139 2902-111 Plessey ML920 2902-26 
Percom SBC/9 1761-7 AM9101B 3474-68 9140 AMD 9140AC 3482-107 TBA920 2904-99 

SBC/9EX 1761-2 AM9101BM 3474-69 9140AM 3482-108 RCA CA920A 2904-107 
90 Burr-Brown DAC90B 2441-24 AM9101C 3474-39 9140BC" 3482-91 Signetics TBA920S 2904-109 

DAC90S 2441-25 AM9101CM 3474-40 9140BM 3482-92 9201 Enr XR9201 *3193 
" CompAuto 4/90 1619-4 AM9101D 3474-17 9140CC 3482-79 2442-40 
Heurikon MLZ-90 1755-15 9102 AMD AM9102 3477-13 9140CM 3482-80 9208 AMD 9208BC 3484-75 
Quay 90F/MPS 1757-14 AM9102A 3477-6 9140DC 3482-52 9208BM 3484-76 

90MPS 1757-15 AM9102AM 3477-7 AM9140EC 3482-36 9208CC 3484-64 
900 AnalogSys MI900 2964-111 AM9102B 3476-92 9143 Toshiba TC9143 2902-119 9208D 3484-57 

Cherry IC900 2939-38 AM9102BM 3476-93 9144 Toshiba TC9144 2902-120 9212 SMC CRT9212 1100-100 
Dionics Dl900 2956-81 AM9102C 3476-74 9147 AMD 9147-55 3481-56 92128 AMD AM92128B 3487-35 
SGS TCA900 2906-75 AM9102CM 3476-75 AM9147-55 3481-59 AM92128C 3487-27 

2964-132 AM9102D 3476-54 AM9147-70 3481-89 AM92128D 3487-22 
If 276-7 AM9102M 3477-14 AM9147-70M 3481-90 9214 "AMD 9214C 3484-17 

Unllroda PIC9DO *3446 Plessey MN9102 511-89 AM9147-85M 3481-111 9214M 3484-18 
2964-118 If 233-4 9148 AMD AM9148-55 3477-48 9216 SMC FDC9216 1101-34 

Western WD/900 1767-25 9105 Plessey MN9105 510-47 AM9148-70 3477-69 Waslarn WD9216-00 *1570 
9000 Fairchild 9000M 487-96 If 233-4 9149 AMD AM9149-55 3477-49 1101-38 

TI TMAM9000 *1560 9106 Plessey MN9106 510-52 AM9149-70 3477-70 WD9216-01 *1570 
*1748 If 233-4 915 OKI MSL915R *3873 1101-39 
" 1632-4 TOShiba TC9106B 2945-136 2465-100 9217 AMD 9217AC 3485-56 

Western WD9000 1096-103 9107 Plessey MN9107 510-53 Signetics TBA915 2896-14 9217AM 3485-57 
9001 Fairchild 9001C 487-97 If 233-4 91500 Nitron NC91500 4141-64 9217BC 3485-29 

9001M 487-98 9108 Plessey MN9108 510-54 9151 GI AY5-9151 2948-4 9217BM 3485-30 
9002 National DM9002C 492-6 If 233-4 9153 GI AY5-9153 2948-5 9218 AMD 9218BC 3485-31 
9003 National DM9003C 490-176 9109 Toshiba TC9109B 2945-137 9154 GI AY5-9154 2948-6 9218BM 3485-32 
9004 National DM9004C 490-91 911 Harris HA-911 2931-17 916 OKI MSL916R 2465-101 9218C 3485-14 

SMC COM9004 2486-77 If 266-5 917 OKI f.1SL917R *3873 AM9218-10 3480-10 
9005 National DM9005C 492-152 If 266-6 2465-102 AM9218-15 3480-48 
9006 National DM9006C 493-29 9111 AMD AM9111A 3474-101 91L01 AMD AM91L01A 3474-103 AM9218-20 3480-87 

SMC CRT9006-135 1100-75 AM9111AM 3474-102 AM91L01AM 3474-104 AM9218-70 3480-1 
CRT9006-83 1100-76 AM9111B 3474-70 AM91L01B 3474-74 922 Plessey ML922 2902-27 

9007 SMC CRT9007 1101-112 AM9111BM 3474-71 AM91L01BM 3474-75 9229 SMC FDC9229 1101-40 
9008 National DM9008C 493-54 AM9111C 3474-41 AM91L01C 3474-45 9232 AMD 9232BC 3485-117 

Western CP9008 1096-102 AM9111CM 3474-42 AM91L01CM 3474-46 9232BM 3485-118 
1081-28 AM9111D 3474-18 91L02 AMD AM91L02 3477-15 9232C 3485-81 

9009 National DM9009C 490-4 Toshiba TC9111B 2945-138 AM91L02A 3477-8 9233 AMD 9233BC 3485-119 
9010 TI n1A~19010 *1560 9112 AMD AM9112A 3474-92 AM91L02AM 3477-9 9233BM 3485-120 

*1749 AM9112AM 3474-93 AM91L02B 3476-94 9233C 3485-82 
1633-1 AM9112B 3474-72 AM91L02BM 3476-95 92560 Harris HM92560 * 669 

9012 National DM9012C 491-137 AM9112BM 3474-73 AM91L02C 3476-76 *3782 
9014 DEI 9014 *3347 AM9112C 3474-43 AM91L02CM 3476-77 926 Plessey ML926 2902-28 

2962-1 AM9112CM 3474-44 AM91L02M 3477-16 9264 AMD AM9264B 3486-112 
9016 AMD 9016C 3469-35 AM9112D 3474-19 91L 11 AMD AM91L11A 3474-106 AM9264C 3486-75 

9016D 3469-21 9114 AMD AM9114B 3479-19 AM91L 11B 3474-76 AM9264D 3486-45 
9016E 3469-2 AM9114BM 3479-20 AM91L11BM 3474-77 9265 AMD AM9265B 3486-121 

A 1.1 0 AI.18/9016 *1705 AM9114C 3478-81 AM91Ll1CM 3474-48 AM9265C 3486-91 
National DM9016C 477-162 AM9114CM 3478-82 91Ll11 AMD AM91L111AM 3474-105 AM9265D 3486-64 

9021 SMC CRT9021B 1100-77 AM9114E 3478-13 AM91L 111C 3474-47 927 Teltone M927 2949-99 
TI TMA..,9021 *1560 912 OKI MSL912R *3873 91L12 AMD AM91L 12A 3474-94 928 Plessey ML928 2902-29 

*1749 2465-99 AM91L12AM 3474-95 929 Plessey ML929 2902-30 
1633-2 91200 Nitron NC91200 ,4141-63 AM91L 12B 3474-78 93 Heurikon MLZ-93 1755-28 

Arranged alphanumerically from left to right. 

170 © Ie MASTER 1983 



Bu, DUI BIU DISI 
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930 1.loterola r.1C930 * 729 9322 Motorola MC9322 499-10 93419 Falrchll~ 93419:.1 *3615 93479 Fllrchlld 93479DC *3649 
mr.iE930 *1936 National DM9322 499-14 *3631 3475-14 

9300 Epson SVM9300 2902-87 Signetics N9322 499-20 3472-35 9348 Fairchild 9348C 509-45 
Fairchild 9300C 501-36 9324 Fairchild 9324C 474-39 3472-35 9348M 509-46 

3488-114 9324M 474-40 Fujitsu MBM93419 3472-33 9349 HybridSys DAC9349-12 2455-33 
9300M 501-37 Motorola MC9324 474-48 9342 Fairchild 9342C 475-68 DAC9349-3D 2460-5 

3488-115 Signetics N9324 474-61 93421.1 475-69 93510 Fairchild 93510C 3464-86 
Motorola MC9300 501-42 932510 Fairchild 932510C 3464-56 93421 AMD AM93421C 3473-4 93510M 3464-57 

3488-51 932510M 3464-85 Fairchild 934211.1 3473-9 93511 Fairchild 93511C 3464-88 
National DM9300 501-46 932511 Fairchild 932511C 3464-60 93422 AMD AM93422 3473-71 93511M 3464-95 

3489-13 9328 Fairchild 9328C 503-1 AM93422AC 3473-66 93546 Fairchild 93546M 474-72 
Signetics N9300 501-49 3491-31 AM93422AM 3473-77 9356 HybridSys DAC9356 2455-40 

9301 Fairchild 9301C 482-155 9328M 503-2 AM93422M 3473-85 936 Reticon RL936 2964-44 
9301M 482-156 3491-32 Fairchild 93422Af.l *3615 9360 Nitron NC9360 4141-65 

Motorola MC9301 483-9 Motorola MC9328 503-4 *3634 9362 OKI 1.ISL9362 *3873 
National DM9301 483-13 3491-27 3473-61 2902-22 
Signetics N9301 482-118 933 r.loterola 1.1Vr.!E933 *1941 93422C *3615 9363 OKI l.iSL9363 *3873 

9302 Fairchild 9302C 483-1 9331 HybridSys DAC9331-14 2460-25 *3634 2902-23 
9302M 483-2 lIyhrldSys DAC9331-16-4 * 2745 3473-72 9364 GI R03-9364B 3487-1 

9304 Fairchild 9304C 474-146 2461-31 934221.1 *3615 R03-9364C 3486-78 
9304M 474-147 IlAC9331·16-5 * 2745 *3634 9365 GI R03-9365B 3487-2 

Motorola MC9304 474-149 2461-16 3473-87 R03-9365C 3486-68 
9305 Fairchild 9305C 479-27 DAC9331-16-6 * 2745 r.loterola r.:Cr.l93422C * 3839 9368 Fairchild 9368C 2463-74 

93051.1 479-28 2461-3 3473-73 937 Teltone M937 2949-100 
9306 Ihllo:al fH~C9306 *3867 MicroPwr MP9331-4 2461-32 mr.1934221.1 *3839 9370 Fairchild 9370C 2463-70 

I 3455-1 MP9331-5 2461-17 3473-90 9374 Fairchild 9374C 2464-57 
9307 Fairchild 9307C 2463-109 MP9331-6 2461-4 93425 AMD AM93425AC 3475-57 9377 lIyhrl~Sys DAC9377-16-4 * 2745 

9307M 2463-110 9332 GI R03-9332A 3486-24 AM93425AM 3475-70 2458-7 
Motorola MC9307 2463-116 R03-9332B 3485-126 AM93425C 3475-83 IlAC9377-16-5 * 2745 

9308 Fairchild 9308C 495-97 R03-9332D 3485-70 AM93425M 3475-100 2457-9 
9308M 495-98 9333 GI R03-9333B 3485-127 F&lrchlld 93425AC *3615 DAC9377-16-6 * 2745 

Raytheon RC9308 495-100 R03-9333C 3485-101 *3640 2461-8 
9309 Fairchild 9309C 497-105 9334 Fairchild 9334C 496-23 3475-59 DAC9377-4D * 2745 

9309M 497-106 If 237-4 93425C *3615 *2745 
Motorola MC9309 497-108 93341.1 496-24 *3640 2460-15 
National DM9309 497-110 If 237-4 3475-84 r.lIcroPwr r.1P9377-16 * 401 
Signetics U9309 497-111 National 01.19334 496-28 934251.1 *3615 *2749 

S9309 497-112 Signetics N9334 496-29 *3640 2461-9 
931 !.Ieterell r.1Vm931 *1936 S9334 496-30 3475-96 9386 Fairchild 9386C 495-62 
9310 Fairchild 9310C 480-127 9338 Fairchild 9338C 496-157 r.latcrola r.lCr.193425C *3839 9386M 495-63 

93101.1 480-128 If 236-14 3475-86 Signetics 9386 495-68 
Motorola MC9310 480-133 93381.1 496-158 r.1Cr.193425r.l * 3839 93F425 Fairchild 93F425 3475-47 
National DM9310 480-137 If 236-14 3475-98 93LOO Fairchild 93LOOC 3488-48 
Signetics N9310 480-140 H~brld8ys IIS9338-0 *2748 93427 Fairchild 93427C 3459-82 93LOOM 3488-49 

9311 Fairchild 9311C 484-21 2458-3 934271.1 3459-107 93L28 Fairchild 93L28C 3491-24 
9311M 484-22 IIS9338-1 *2748 93436 Fairchild 93436C 3460-53 93L28M 3491-25 

f.llcrcP\O'r 1.IP9311 *2749 2457-7 934361.1 3460-71 93L412 AMD AM93L412 3473-83 
Motorola MC9311 484-29 1189338-2 *2748 93438 Fairchild 93438C 3461-2 AM93L412AC 3473-76 
National DM9311 484-33 2455-13 934381.1 3461-21 AM93L412AM 3473-79 

9312 Fairchild 9312C 499-121 9340 Fairchild 9340C 476-42 9344 Fairchild 93441.1 475-108 AM93L412M 3473-91 
93121.1 499-122 93401.1 476-43 93446 Fairchild 93446C 3460-57 93L415 AMD AM93L415C 3475-92 

Motorola MC9312 499-124 93407 Fairchild 93407C 496-159 93446M 3460-77 AM93L415M 3476-5 
National 01.19312 499-126 93407M 496-160 93448 Fairchild 93448C 3461-3 Fairchild 93L415 3475-94 
Signetics N9312 499-132 9341 Fairchild 9341C 475-2 93448M 3461-25 93L420 Fairchild 93L420M 3473-5 

9313 Fairchild 9313C 499-138 9341M 475-3 93450 Fairchild 93450C 3462-71 93L421 Fairchild 93L421C 3473-22 
93131.1 499-139 93410 Fairchild 93410C 3473-6 93450M 3462-97 93L421M 3473-25 

9314 Fairchild 9314C 495-156 934101.1 3473-15 93451 Fairchild 93451C 3462-74 93L422 AMD AM93L422 3473-86 
9314M 495-157 93411 Fairchild 934111.1 3473-11 93451M 3462-105 AM93L422AC 3473-78 

Motorola MC9314 495-159 93412 AMD AM93412 3473-67 93452 Fairchild 93452C 3461-112 AM93L422AM 3473-80 
Signetics S9314 495-160 AM93412AC 3473-65 3461-112 AM93L422M 3473-92 

9316 Fairchild 9316C 478-101 AM93412AM 3473-75 934521.1 3462-10 Fairchild 93L422AC *3615 
9316M 478-102 AM93412M 3473-82 3462-10 *3637 

GI R03-9316A 3485-62 ( Motorola MCM93412C 3473-68 93453 Fairchild 93453C 3461-113 3473-62 
R03-9316B 3485-39 MCM93412M 3473-84 3461-113 93L422AU *3615 
R03-9316C 3485-19 93415 AMD AM93415AC 3475-56 934531.1 3462-12 *3637 

Motorola MC9316 478-110 AM93415AM 3475-69 3462-12 3473-93 
National DM9316 478-114 AM93415C 3475-79 93458 Fairchild 93458C *3661 93L422C *3615 
Signetics N9316 478-117 AM93415M 3475-99 3458-16 *3637 

9317 Fairchild 9317BC 2463-152 Fairchild 93415AC *3615 93458f.1 *3661 3473-88 
9317BM 2463-153 3475-58 3458-19 93L422U *3615 
9317CC 2464-7 93415C *3615 93459 Fairchild 93459C *3661 *3637 
9317CM 2464-8 3475-80 3458-20 3473-94 

93174 -Fairchild 93174C 486-44 93415!.1 *3615 93459f,l *3661 1.lcterola I.ICI.193L422 * 3839 
9318 Fairchild 9318C 508-126 3475-93 3458-27 93L425 AMD AM93L425M 3476-8 

9318M 508-127 !.loterola F.1Cr.193415C *3839 93460 Fairchild 93460M 3462-98 Fairchild 93L425C *3615 
Motorola MC9318 508-130 3475-82 93471 Fairchild 93471A *3615 3475-97 
National 01.19318 508-134 UCr.193415:.1 *3839 93471C *3615 93L425r.1 *3615 

9319 Fairchild 9319C 481-72 3475-95 *3643 3476-9 
93191.1 481-73 93417 Fairchild 93417C 3459-78 3481-52 93L450 Fairchild 93L450C 3462-99 

932 Uotcrcla Im.IE932 *1941 934171.1 3459-99 934711.1 *3615 93L450M 3463-20 
9320 Fairchild 9320C 508-1 93419 Fairchild 93419" *3615 *3643 93L451 Fairchild 93L451C 3462-106 

93201.1 481-74 *3631 3481-82 93L451M 3463-22 
9321 Fairchild 9321C 483-48 3472-30 93475 Fairchild 93475 *3616 93S00 Fairchild 93S00C 501-69 

9321M 483-49 93419C *3615 *3646 3489-39 
9322 Fairchild 9322C 499-3 *3631 3477-46 93S00M 501-70 

93221.1 499-4 3472-32 93479 Fairchild 93479DC *3615 3489-40 

If Indicates page number in APplication Note Directory. 
* Indicates additional data is providep on the page noted. 
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Ie MASTER 
Basi 
Numblr Sourci DIVlcl 

93510 AMD 93810C 

93810M 

Fairchild 93510C 
'93510M 

93512 Fairchild 93512C 
93512M 

935137 Fairchild 935137C 
935137M 

93516 AMD 93516C 
93516M 

AP.10 S"93S16 
Fairchild 93516C 

93516M 
93541 Fairchild 93541C 

93541M 
93542 Fairchild 93542C 

93542M 
93543 Fairchild 93543C 

93543M 

93546 Fairchild 93546C 
93547 Fairchild 93547C 

93547M 
93548 Ar.10 93S48C 

93848'" 

93562 Fairchild 93562C 
93562M 

93Z450 Fairchild 93Z450 

93Z450A 

93Z451 Fairchild 93Z451 

93Z451A 

93Z510 Fairchild 93Z510C 

93Z5101.1 

93Z511 Fairchild 93Z511C 

93Z564 Fairchild 93Z564 

93Z565 Fairchild 93Z565 

94 Quay 94F/MP5 
99/94F 

940 ITT TBA940 
NEG-Electron uPD940 
Plessey TBA940 
5G5 TCA940 

TCA940E 

9400 GI AY3-9400 
Teledyne5 9400 

9401 AMD 9401C 
9401M 

Fairchild 9401C 

9401M 

SlgneUcs N9401 

Teledyne5 9401 
9402 Fairchild 9402C 

9402M 
Teledyne5 9402 

9403 Fairchild 9403AC 
9403AM 

172 

Basi 
Plgl-lInl Namber Sourci DIVlcl 

*1227 
480-172 

*1227 
480-173 
480-176 
480-177 
499-186 
499-187 
484-16 
484-17 
478-150 
478-151 

*1227 
478-154 
478-155 
475-56 
475-57 
475-83 
475-84 
475-144 
228-3 
475-145 
228-3, 
474-73 
474-74 
474-75 

*1227 
509-47 

*1227 
509-48 
509-16 
509-17 

*3652 
3462-72 

*3652 
3462-63 

*3652 
3462-75 

*3652 
3462-66 

*3655 
3464-58 

*3655 
3464-87 

*3655 
3464-61 

*3655 
3464-89 

*3658 
3466-75 

*3658 
3466-76 
1757-16 
1628-3 
2904-83 
2898-62 
2904-100 
2896-175 

~ 268-4 
2897-58 

~ 268-4 
2949-126 
2963-107 

~ 252-3 
~ 252-15 

3488-28 
3488-29 

506-11 
2467-4 
1085-11 
506-12 

2467-5 
1085-12 

*1514 
506-16 

*1514 
2467-9 

*1514 
1085-15 
2963-108 
1085-7 
1085-8 
2963-109 
1085-4 
1085-5 

9403 Slgnlllcs N9403 

9404 

9405 

TaladynaS TSC9403 

Toshiba 
Fairchild 
TalBdynBS 

Toshiba 
Fairchild 

T5C9403 
9404C 
TSC9404 

T5C9404 
9405AC 

9405AM 

9406 Fairchild 9406C 

9406M 

OEI 9406 
9407 Fairchild 9407C 

9407M 
9408 Fairchild 9408AC 

9408AM 
9408C 
9408M 

941 NEG-Electron uPD941 
9410 Fairchild 9410C 

9410M 

GI AY3-9410 
9411 Fairchild 9411C 

9411M 

9412 OEI 9412 
9414 Fairchild 94145TC 

94145TM 

9423 Fairchild 9423C 

9423M 

9428 Fairchild 9428 

943 NEC-Electron uPD943 
9440 Fairchild F9440 

F9440C 
F9440M 

9441 Fairchild 9441C 
9442 Fairchild 9442C 
9443 Fairchild F9443 

9444 Fairchild F9444 

9445 fairchild F9445 

9446 . Fairchild F9446 

9447 Fairchild F9447 

9448 Fairchild F9448 

9449 Fairchild F9449 

9454 Fairchild F9454 
946 NEC-Electron uPD946 

Bin Bin 
Plp-Llnl Namblr Sourci Dnici Plgl-line Number Sourci DIYICI Plg.-lIn. 

*1515 
1085-6 

*2854 
2480-14 

*2854 
3488-1· 
3491-39 
2463-23 
1085-20 

*2854 
2480-15 

*2854 
3488-2 
3491-40 
2463-24 
474-172 

1085-2 
474-173 

1085-3 
3456-60 
1085-25 
3456-61 
1085-26 

*3346 
1085-16 
1085-17 
1085-21 
1085-22 
1085-23 
1085-24 
2898-63 
497-55 

3470-95 
1085-27 
497-56 

1085-28 
2949-127 

506-13 
2467-6 
1085-13 
506-14 

2467-7 
1085-14 

*3346 
506-17 

1085-18 
506-18 

1085-19 
3456-39 
1085-9 
3456-40 
1085-10 
2467-17 
1085-121 
2898-64 
1077-28 
1099-132 
1099-133 
1100-3 
1100-2 

*1286 
1100-1 

*1285· 
*1287 

1100-4 
*1285 
*1288 

1099-134 
*1285 
*1288 

1077-29 
*1285 
*1292 

1100-5 
*1285 
*1293 

1100-6 
*1285 
*1294 

1099-135 
*1285 
*1295 

1099-136 
1099-137 
2898-65 

947 

9470 

9480 
9491 

9495 

NEC-Electron uPD947 
Teltone M947 
Fairchild F9470 

Fairchild 
DEI 
Teledyne5 

TeledyneS 

2898-66 
2949-101 

*1285 
*1296 

1099-138 
4140-77 

9513 

95130 
9516 

9517 

AMD 

ITT 
Fairchild 
AMD 
HybridSys 

A~!D 

AM9513 

TDA9513 
F95130 
9516 
HS9516-4 
H59516-5 
H59516-6 
9517A 

1095-98 
~ 244-13 

2904-88 
470-2 

*1231 
2436-35 
2436-41 
2436-49 

*1231 
1102-37 

At19517A * 1243 
1095-38 

~ 247-18 

9496 TeledyneS 

9480 
9491A 
9491AM 
9491B 
9491BM 
9495A 
9495C 
TSC9495 
TSC9496 

*3346 
2966-11 
2966-12 
2966-13 
2966-99 
2966-100 
2966-101 
2966-171 AMD AM9517A-5 1095-39 

~ 247-18 94F/MPS 

95 

950 

9500 
95000 

95002 
95003 
95004 
95010 
95016 
9502 

95029 
9503 

9505 
951 
9510 

95101 
95102 
95103 
95105 
95106 
95107 
95109 
9511 

95110 
95111 
95115 
95116 
9512 

95124 
9513 

Quay 
AMo 

CompAuto 
CUA 

94F/MP5 1757-16 
AM95/3310 *1905 
AM95/4006 * 1902 

1755-2 
AM95/4010 *1902 

1755-1 
AU95/5132 * 1905 
Ar.195/6110 *1904 
AM95/6120 * 1904 
4/95 1619-4 
C',IA950 *4311 

4140-57 
ITT TBA950 2904-84 

2904-93 
2898-67 
2904-101 
2904-86 

National TBA950-2 
NEG-Electron uPD950 
Plessey TBA950 
ITT TDA9500 
Fairchild F95000 

Fairchild 
Fairchild 
Fairchild. 
Fairchild 
Fairchild 
GI 

F95002 
F95003 
F95004 
F95010 
F95016 
R03-9502 

470-3 
3489-49 
469-136 
469-138 
469-134 
469-127 
469-126 

9518 

9519 

952 

9520 

9521 
95231 
9540 
955 

9551 

9555 
9557 

AI,tD 

AMO 

Datal 

9518 *1231 
AM9518 * 1244 

9519A 
1094-121 

*1231 
1101-70 

AM9519A * 1245 
1095-46 

~ 247-19 
OAS-952R * 2623 

2963-44 
NEC-Electron uPD952 2898-69 

2905-79 Plessey SL952 
AMO 9520 *1231 

*1246 
1102-33 

AMD 
Fairchild 
Nitron 
Sfemens 

AUO 

AMD 
Ar.tO 

AM9520 

9521 
F95231 
NC9540 
TCA955 

*1231 
469-128 

4141-66 
2906-79 
2964-134 

AU9551 *1236 
1095-22 

AM9555ADM 1095-61 
AI.19557 *1238 

1095-40 
1096-10 3485-65 

1089-2 95HOO Fairchild 95HOOC 
F95HOOC 
95H90C 

3489-47 
Fairchild F95029 
GI R03-9503 

469-129 
1089-3 
2904-87 
3486-28 
2898-68 

95H90 Fairchild 
ITT TDA9503 
GI R03-9505 
NEG-Electron uPD951 
OKI MSL9510R *3873 95H91 Fairchild 

Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
AMD 
A~1D 

AMD 

AMo 

AMD 

OKI 

Fairchild 
Fairchild 
Fairchild 
Fairchild 
AP.lO 

Fairchild 
AMD 
AMO 

F95101 
F95102 
F95103 
F95105 
F95106 
F95107 
F95109 
9511 
9511A 

9511A-5 

2465-103 
469-140 
469-135 
469-131 96 
469-139 
469-133 
470-1 
469-137 960 

1102-19 
*1231 

510-1 
*1231 

1102-20 
510-2 

1102-21 

9600 

9601 

AU9511A *1240 
1094-58 

~ 247-17 
AM9511A-l 1094-59 

~ 247-17 
AM9511A-5 1094-60 

~ 247-17 
AM9511ADM 1094-61 

~ 247-17 
M8L9511R *3873 

F95110 
F95111 
F95115 
F95116 
9512 

AM9512 
F95124 
9513 
9513A 
AM9513 

2465-104 
469-130 
469-132 
470-7 
470-6 

*1231 
1102-22 

*1241 
470-5 

1102-80 
*1231 
*1242 

9602 

9603 
9604 
9609 

9610 
96101 

. 96103 

96106 
9611 

AfAD 

National 
Signetics 
Universal 
CraMlcro 
CreMicro 
Fairchild 

CraMlcro 
Fairchild 

Motorola 
National 
Signetics 
CreMlcro 
Fairchild 

Motorola 
National 
Signetics 

Cret11cro 
CraMlcro 
CraMlcro 
CreMicro 
CraMlcro 
Fairchild 

CnMlcro 
Fairchild 
Fairchild 
CraMlcro 

95H90M 

95H91C 

470-4 
510-106 

2946-75 
510-107 

2946-76 
510-86 

2946-58 
95H91M 510-87 

2946-59 
AU96/4018 * 1705 
AM96/4116h 1901 

1767-7 
LX96XXD 2965-135 
T AA960 2887-12 
HCM960 4141-127 
9600A *1911 
CMS-9600A 1761-3 
9600C 500-133 
9600M 500-134 
960lA *1912 
9601C 500-107 
9601M 500-108 
MC9601 500-110 
DM9601 500-112 
9601 500-113 
96028 *1912 
9602C 500-176 
9602M 500-177 
MC9602 500-181 
DM9602 501-2 
N9602 501-3 
S9602 501-4 
9603A *1912 
9604 *1912 
9609 *1911 
CMS-9609 1761-20 
9610 * 1912 
96101 484-95 
96101C 2469-37 
96101M 2469-38 
96103 *1912 
96103M 2476-5 • 
96106 2473-41 
961lA *1911 

Arranged alphanumerically from left to right. 
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PART NUMBER IND!:}{ 
BUI DUI BUI DUI 
K~I:i~1r Sourci DlVlcl PI;I-Llnl Il~:::bar Sourci Dlvlea Plgl-Lina Hucbar Sourel Dlvlea Plgl-Llne Nur.:hr Sourci Dlvlel Plga-Llnl 

9612 CnUicro 9612 *1912 9668 Fairchild 9668 2480-31 9768 AD AD9768 *3169 9904 TI TIM9904 1098-92 
Fairchild 9612C 2471-39 2890-28 2439-39 9905 TI TI1.19905 *3980 

96130 Cre!.lIcro 96130 *1912 9668M 2480-32 Plessey SP9768 2441-17 *1554 
9614 CretJlcro 9614 *1912 2890-29 97C09 National AM97C09 2422-27 1098-99 

Fairchild 9614C 2471-40 967 Teltone 1.1967 2949-102 97C10 National AM97C10C 2422-34 9906 DEI 9906· *3346 
9614M 2471-41 9670 Cre!.lIcro 9670 *1911 97C11 National AM97C11C 2422-53 2910-22 

TI 9614C 2471-44 96702 Cn!llcro 96702 *1912 97C12 National AM97C12C 2422-60 2913-159 
9615 Fairchild 9615C 2474-56 9671 Crc:.llcro 9671 *1912 980 Pro-Log M980 4008-2 2933-8 

9615M 2474-57 9685 AD AD9685 *3157 Signetics TCA980 2887-140 TI Tll.m905 *1554 
TI 9615C 2474-60 2892-9 9804 DEI 9804 *3346 *3980 

9616 CnUlcro 9616 *1911 Plessey SP9685 2893-38 9808 DEI 9808 *3346 1098-84 
Fairchild 9616 2469-25 If 271-1 9818 OEI 9818 2935-5 9907 TI TI1.I9907 *1554 

9616E 2469-26 9687 AD AD9587 *3157 TI SBP9818C 3484-121 *3980 
9616M 2469-27 2892-10 SBP9818M 3484-122 1098-114 

9617 Crar.llcro 9617 *1912 Plessey SP9687 2893-39 9826 DEI 9826 *3346 9908 DEI 9908 *3346 
Fairchild 9617C 2473-12 If 271-1 990 National TBA990 2903-111 2910-28 

9618 Cn:.llcro 9618 *1912 9697 DEI 9697 *3346 Plessey TBA990 2903-132 2913-162 
9619 Cnl.llcro 9619 *1911 96L02 Fairchild 96L02C 500-178 Telefunken TBA990 2904-9 TI Tll.19908 *3980 

~ CreMicro CMS-9619 1761-25 96L02M 500-179 TI FS990/10 1632-3 1098-116 
9620 Cref.!lcro 96201. *1912 96LS02 Fairchild 96LS02C 501-5 TI TI.190011481 * 1564 9909 DEI 9909 *3346 
9622 CreUlcro 9622 *1912 96LS02M 501-6 1769-5 2910-6 
9624 Fairchild 9624C 505-142 96LS32 Fairchild 96LS32 2481-20 If 250-1 2913-163 ! 

" . 9624M 505-143 96LS32C 2481-21 If 250-17 TI TUS9909 *1554 

.~ 
"1, 

9625 Fairchild 9625C 505-126 
96LS42 Fairchild 96LS42C 2481-23 If 251-3 1098-101 I 

9625M 505-127 
96LS42M 2481-24 If 251-4 991 Siemens TAA991 2900-110 ',"( 

9634 CrsMlcro 9634 *1911 
96LS488 If 251-5 TCA991 2889-27 

Fairchild 9634C 2472-7 Fairchild 96LS488DC 506-108 If 251-6 9910 DEI 9910 *3346 .1 

96341.1 2472-8 
If 237-2 9900 AMI S9900 1098-70 2887-24 

I 9635 Cn!llcro 9635 *1911 1102-44 If 238-13 2908-34 
9636 CrcWcro 9635 *1911 237-2 If 239-16 TI TMS9910SA 1081-19 ; If Fairchild 9636AC 2469-16 If 246-12 99105 TI TUS99105 *1555 I 

96LS488DM 506-109 9636AM 2469-17 
If 237-2 1077-23 1081-18 

Uolcroll ~A9636A *2753 If 238-13 Tr.lS99105A *1553 
TI uA9636A 2469-18 1102-45 

If 239-16 

.~' 
*1555 

96364 SMC CRT96364 1101-93 If 237-2 If 246-12 1098-68 
Thomson-CSF SFF96364 1101-94 96S02 Fairchild 96S02C 501-9 GI AY3-9900 2947-87 9911 OEI 9911 *3346 

96366 Thomson-CSF SFF96366 1101-95 96S02M 501-10 TI SBP9900A 1081-14 2887-25 
9637 Crtr.tlcro 95371. *1911 97 ArJO AI.19710064 * 1903 SBP9900AC 1098-74 2908-22 

Fairchild 9637AC 2474-50 1.1.19710128 * 1903 SBP9900AE 1098-75 TI TMS9911 1098-100 
9637AM 2474-51 1.1.19710256 * 1903 SBP9900AM 1098-76 99110 TI TUS9911 0 *1555 

TI uA9637AC 2474-54 1.1.19710512 * 1903 TM9900/100MA 1081-20 L-J 
9638 Crc:.llcro S638 *1911 970 National TBA970 2905-141 1767-20 TUS9911 01. * 1553 

TI uA9638C 2472-11 Signetics TAA970 2887-139 TM9900/101MA *1555 
9639 TI uA9639C 2469-15 9702 AMD 9702A-1 3460-40 1767-21 1098-69 
9640 CreWcro 96401. *1912 9706 Fairchild uA9706C 2439-35 TM9900/102 1767-22 

*1553 
Fairchild 9640C 508-41 9708 AMD AM9708 3463-80 TI TI.1S9900 *1552 *1555 2478-3 Fairchild uA9708 2963-13 1098-77 1081-21 

9640M 508-42 1102-9 If 239-8 9912 DEI 9912 *3346 2477-61 uA9708C 2429-41 If 239-9 
2909-111 

9641 Fairchild 9641M 508-43 uA9708M 2429-42 If 240-4 
2910-10 

9643 Fairchild 9643 2481-76 TI SBP9708C 476-5 If 246-11 
2913-143 

9645 Fairchild 9645 2483-83 1098-89 If 247-10 
2913-158 965 Siemens TCA965 2968-121 SBP9708M 476-6 If 247-15. 
2935-6 9650 Cn1Jicro 96501. *1912 1098-90 *1552 

9913 OEI 9913 2888-22 Fairchild 9650 2963-8 9709 National AM9709C 2422-26 1081-16 
9914 DEI 9914 *3346 OKI USL9650 *3873 971 Siemens TCA971 2889-26 If 239-8 

2909-88 3453-24 9710 National AM9710C 2422-33 If 239-9 
2910-9 9651 OKI MSL9651 3453-25 9711 National AM9711C 2422-52 If 240-4 
2913-166 9653 OKI MSL9653 3453-26 9712 National AM9712C 2422-59 If 246-11 
2935-10 9657 Crc:Jicro 9657 *1911 9716 AMD AM9716 3465-14 If 247-10 

966 OKI r.iSL966RS *3873 If 247-15 TI mSg914A *1554 
lIallanal HUC9716 *3868 

96600 TI SBP95500 * 438 T/.IS9900-40 * 1552 1098-105 

9661 *1912 
3465-56 

1098-78 9915 OEI 9915 *3347 9661 Crcl.lIcro 1IF.1C9716-25 *3868 . 
9662 OKI USL9652 *3873 If 239-8 2892-57 

3453-65 
3465-6 

If 239-9 9916 DEI 9916 *3346 

USL9662RS * 3873 
IIf.1C9716-35 *3858 

If 240-4 2910-19 

3453-27 3465-24 
If 246-11 2913-164 

9663 OKI r.1SL9663 *3873 
r:r.IC9716-45 * 3858 If 247-10 2935-9 

3453-66 3465-57 If 247-15 TI TMS9916 1098-87 

USL9653RS * 3873 III.tC9716E-25 * 3868 *1552 9917 OEI 9917 2910-29 

3453-28 3465-7 1081-17 2913-126 

9664 OKI I.lSL9654 *3873 11I.;C9716E-35 * 3868 If 239-8 9918 OEI 9918 *3346 
3453-64 3465-25 If 239-9 2909-89 

I.1SL9664RS * 3873 IIUC9716E-45 * 3868 If 240-4 2913-165 
3453-29 3465-58 If 246-11 TI TMS9918A *1554 

9665 Fairchild 9665 2480-70 1I1.IC9716H-25 * 3868 If 247-10 1098-93 
2890-23 3465-8 If 247-15 9922 TI TMS9922 1098-88 

OKI USL9665 *3873 NIAC9716H-35 * 3868 99000 TI TI.lS9S000 *1552 9923 OEI 9923 2888-23 
9666 Fairchild 9666 2480-87 . 3465-26 9901 AMI S9901-4 1098-119 TI TMS9923 1100-65 

2890-24 III~C9716IA-45 * 3868 TI TI.lS9901 *1554 9927 TI TI.IS9927 *1554 
9666M 2480-88 3465-59 1098-120 1098-94 

2890-25 9720 Nitron NC9720 4141-67 9902 AMI S9902 1098-85 1100-88 
9667 Fairchild 9667 2480-46 9725 DEI 9725 *3346 TI TI.1S9S02A *1554 If 239-8 

2890-26 9740 DEI 9740 *3346 1098-86 If 240-12 
9667M 2480-47 97600 TI SBP97600 * 438 9903 TI TI.1S9903 *1554 9928 TI Tr.IS9928A *1554 

2890-27 9768 AD AD9768 *3162 1098-123 1098-126 

If Indicates page number In Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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9929 TI TMS9929A *1554 
1098-127 

9932 OEI 9932 *3346 
2910-11 
2913-128 

TI mS9932 ~d554 
9934 OEI 9934 *3347 

2962-2 
9937 TI TMS9937 *1554 

1098-95 
9940 TI TMS9940E *1552 

1098-65 
II 240-11 
*1552 

1081-22 
II 240-11 

TMS9940U *1552 
1098-67 

II 240-11 
*1552 

1081-23 
II 240~11 

99531 TI mS99531 *1554 
1098-121 

99532 TI TMS99532 1098-102 
99541 TI TP.1S99541 *1554 

1098-96 
9960 Nitron NC9960 4141-68 

TI SBP9960C 1098-117 
SBP9960M 1098-118 

9961 TI SBP9961C 1098-106 
SBP9961M 1098-107 

99610 TI mS99610 *1555 
9963 OEI 9963 *3346 

2887-19 
2908-4 

9964 TI SBP9964C 1098-124 
SBP9964M 1098-125 

9965 TI" SBP9965C 1098-111 
SBP9965M 1098-112 

99650 TI" TMS99650 *1554 
1098-110 

998 TI TMS998S 1081-26 
9980 AMI S9980 1059-30 

S9980A 1098-71 
SMC SMC9980 1098-73 

1081-10 
TI TUS99S0A *1552 

1098-79 
*1552 

1081-24 
9981 AMI S9981 1098-72 

TI U1S99S1 *1553 
1098-80 

*1553 
1081-25 

9985 TI TMS9985 1098-81 
9989 TI SBP99S9 *1553 

1081-15 
TMS99S9 * 443 

999 TI TMS999S 1081-27 
9995 TI "TM9995 1098-63 

TI TMS9995 *1552 
99C91 AMI S99C91 *1252 

1098-64 
*1252 

1077-24 
99C922 AMI S99C922 1098-103 
99C923 AMI S99C923 1098-104 
9LS194 Fairchild 9LS194C 3488-116 

9LS194M 3488-117 
9LS195 Fairchild 9LS195C 3488-118 

9LS195M 3488-119 
9LS295 Fairchild 9LS295C 3488-120 

9LS295M 3488-121 
9LS298 Fairchild 9LS298C 499-89 

9LS298M 499-90 
9LS395 Fairchild 9LS395C 3488-122 

9LS395M 3488-123 
9LS95 Fairchild 9LS95C 3488-124 

9LS95M 3488-125 

Arranged alphanumerically from left to right. 
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OAE Oliver Advanced Engineering 
Octagon Octagon Systems Corp. 
OEI Optical Electronics Inc. 
Ohio Sci Ohio Scientific 

@[? 
OKI OKI Semiconductor 
Omnibyte Omnibyte Corp. 
Oscar I. S. Oscar Assoc. 

CS@G'V'J[]v~~V 
Panasonic Panasonic 
PC/M Pacific / Cyber Metrix 
Perc om Percom Data Co. 
Phoenix Phoenix Digital Corp. 

~~~~ 
Pico Design Pico Design 
Polycore Polycore Electronics 
Plessey Plessy Semiconductors 
PMI Precision Monolithics, Inc. 
PragDes Pragmatic Design Inc. 
PREMA PREMA GmbH 
Pro·log Pro-log Corp. 

Action Ins Action Instruments GI General Instrument Quay Quay Corp. 
AD Analog Devices GMS General Microsystems 
ADT Advanced Digital Technology GTE Micro GTE Microcircuits 

Raytheon Raytheon Semiconductor Adapt Sci Adaptive Science Corp. 
Advent Advent Products, Inc. Harris Harris Semiconductor RCA RCA Solid State Division 

RCI Data RCI Data Alphatron Alphatron Heurikon Heurikon Corp. RELMS Relational Memory Systems AMA American Automation Hilevel Hilevel Technology, Inc. 
AMD Advanced Micro Devices Hitachi Hitachi America, ltd. Reticon Reticon 
AMI American Microsystems, Inc. Holt Holt Inc. RIFA RFIA 
Amperex Amperex Electronic Corp. HP Hewlett-Packard Rockwell Rockwell, Microelectronic Devices 
Analogic Analogic Hughes Hughes Aircraft, Solid State RTC Riehl Time Corporation 
Analog Sys Analog Systems Products 
APC Applied Micro Circuits Hybrid Sys Hybrid Systems Sanken Sanken Electric 
Apex Apex Microtechnology Hycom Hycom Incorporated Sanyo Sanyo 
APM Applied Microsystems Corp. SEEG SEEQ Technology, Inc. 
Appl Sys Applied Systems Corp. lOT Integrated Device Technology Semi Proc Semi Processes 
APT Applied Microtechnology IMI International Microcircuits, Inc. Siemens Siemens 
Aptek Aptek Microsystems IMP International Signetics Signetics 
Array Tech Array Technology Microelectronic Products SGS SGS-ATES Semiconductor 
AWl Analog West IMS Industrial Micro·systems Inc. Sharp Sharp 

Inconix Inconix Corporation Silicon G Silicon General 
Bedford Bedford Computer Systems Inc. Ind Tech Inductive Technology Siliconix Siliconix 
Burr-Brown Burr-Brown Research Inmos Inmos Silicon Sys Silicon Systems Inc. 

IntCirEng Integrated Circuit Engineering Siltronics Siltronics 
IntCirSys Integrated Circuit Systems SMC Standard Microsystems Corp. 

CAE Computer Aided Engineering IntCompSys Integrated Com puter Systems Solarise Solarise Enterprises 
Cal Devices California Devices IntCyber International Cybernetics Solitron Solitron Devices 
Cent Data Central Data Corp. Int Micro International Microsystems Sprague Sprague Electric Company 
Cermetek Cermetek Int Tech Integrated Technology Corp. SSM Solid State Micro Technology 
CGRS CGRS Microtech Inc. Intech/FMI Intech/Function Modules Inc. for Music 
Cherry Cherry Semiconductor Intel Intel SSS Solid State Scientific 
CIC Custom Integrated Circuits Interdesign Interdesign Stag Stag Microsystems 
Citel Citel, Inc. Intersil Intersil Struc. Des. Structured Design Inc. 
Comlinear Comlinear Corporation Intronics Intronics Stynetic Stynetic Systems 
CMA Custom MOS Arrays IPI Integrated Photomatrix Inc. Sunrise Sunrise Electronics 
Comark Comark Corp. ITT ITT Semiconductors Sunshine Sunshine Semiconductor 
Comdial Comdial Semiconductor Supertex Supertex Inc. 
Comp Auto Computer Automation Kinetic Sys Kinetic Systems 

Symtek Symtek Corp. 
Compas Compas Microsystems Kontron Kontron Electronics 

Synapse Synapse Corp. 
Cont logic Control Logic Inc. Synertek Synertek 
Control Sys Control Systems Microsystems Div. 

lambda Lambda Semiconductor 
Sys Innov ·Systems 'Innovations 

CreMicro Creative Micro Systems 
Cromemco Cromemco, Inc. laserdyne Laserdyne Tau Zero Tau Zero Inc. 
CSG Commodore Semiconductor Group lSI Comp LSI Computer Systems Tektronix Tektronix 
Cubit Cubit Inc. lSI logic LS I Logic Corporation Telaris (See Laserdyne) 
Curtis Curtis Electro Devices, Inc. Teledyne C Teledyne Crystalonics 
Cybernetic Cybernetic Micro Systems Master logic Master Logic Corporation Teledyne P Teledyne Philbrick 
Cybersys Cybersystems Matrix Matrix Corp. Teledyne S Teledyne Semiconductor 
Cybertek Cybertek Inc. Matrox Matrox Electronic Systems Telefunken Telefunken 

MCC Microcomputer Control Telephonics Telephonics LS I 
Data General Data General 

Micrel Micrel Telmos Telmos 
Data liD Data I/O 

Micro Eng Micro Circuit Engineering Teltone Teltone Corporation 
Micro Innov Micro Innovators TI Texas Instruments Data Trans Data Translation Micropac M:cropac Industries Thomson·CSF Thompson·CSF Components Corp. Datel Datel-Intersil Micro Net Micro Networks TMX TMX Datricon Datricon Corporation Micro Pwr Micro Power Systems Topanga Topanga Data Systems DOC Data Devices Corporation Micro Sci Micro Sciences Corp. Toshiba Toshiba America DEC Digital Equipment Corporation Micro Tech Microcircuits Technology Trans·Data Trans-Data Delco Delco Electronics Micro-link Micro-Link Corporation TRW TRW-LSI Products DGM Digital Microsystems Micron Micron Technology 

Digelec Digelec Corp. MilerTron MilerTronics 
Digitek Digitek, Inc. Miller Miller Technology Unitrode Unitrode 
Dionics Dionics Inc. Mitel Mitel Semiconductor Universal Universal Semiconductor, Inc. 
Dist Comp Distributed Computer Systems Mitsubishi Mitsubishi Electronics 
Divers Tech Diversified Technology MMI Monolithic Memories, Inc. Vantage Vantage Data Products 

Monosil Monosil VTI VLSI Technology, Inc. 
E·HI E-H International, Inc. MonSys Monolithic Systems Corp. Votrax Votrax 
Elind Elind Elettronica Industriale Mostek Mostek 
EL Instr E & L Instruments Motorola Motorola Semiconductor 
EMM EMM MRC MRC Systems Weitek Weitek Corporation 
Emulogic Emulogic Inc. Murray Murray Consulting Western Western Digital 

Epson Epson America, Inc. Wintek Wintek Corp. 
ETI Micro ETI Micro Uational National Semiconductor 
Exar Exar Integrated Systems NCR NCR Corp., Microelectronics Xicor Xicor, Inc. Division . Xycom Xycom 

UEC·EA NEC / Electronic Arrays Division 
Fairchild Fairchild NEC Electron NEC / Electron Division 
Ferranti Ferranti Electric NEC Micro NEC / Microcomputer Division Zendex Zendex Corp. 
Fujitsu A Fujitsu America Nitron Nitron Zilog Zilog 
Fujitsu Fujitsu Microelectronics, Inc. Nortek Nortek Zymos Zymos Corporation 
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PART NUMBER GUIDE 
Each IC manufacturer has his own special method of identifying products, usually through a system of logos, device number 
prefixes and suffixes. This Part Number Guide is arranged alphabetically by manufacturer and describes each company's part 
number system. JAN nom,enclature is also covered. 

Manufacturer 

ADVANCED 
MICRO DEVICES 

:':',::: ~
"""'" 

11,""""",",,· iii\,. [7::r 

Note: Alternate source 
devices follow original 
manufacturer's part 
number and marking system. 

AMERICAN 
MICROSYSTEMS 

AIOOIIL 
D~ A Subsidiary 
~ of Gould Inc. 

(Current) 

(Discontinued) 

(Note: see pages B.18 - B.28 of 
AMI's 1982 MOS PRODUCTS 
CATALOG) 

ANALOG DEVICES 

PN)',,' ',' ANALOG 
tk::::J DEVICES 

ICs are marked with an AD prefix. 

BURR-BROWN 

BURR-BROWN rl " ';Y~ ,{EBB! 
(Current) 

198 

Functional Group 
25 MSI 

Prefix 

26 Computer Interface 
27 Bipolar Memory 
28 MOS 
29 Bipolar Microproce.ssor 
90 MOS 
91 MOS 
92 MOS 
94 MOS 
95' MOS 
79 Telecommunications 

Type 
L Low Power 
S Schottky 

LS low Power Schottky 
(Blank) Standard 

Family 
S Standard 

AD Ana log Devices 

Part Number 

Package 
D Hermetic DIP 
P Molded 
F Flat 
X Dice 

Suffix 

L Leadless chip-carrier 

Temperature Range 
C Commercial 
M Military 

Package Type 
P Plastic 
D Cerdip 
C Ceramic 
L Leadless Chip Carrier 

Pins/ Package 
8·Plastic 

14·Plastic, Ceramic ' 
16·Plastic, Cerdip, Ceramic 
18·Plastic, Cerdip, Ceramic 
22·Plastic, Cerdip, Ceramic 
24·Plastic, Cerdip, Ceramic 
28·Plastic, Cerdip, Ceramic 
40·Plastic, Cerdip, Ceramic 
64·Plastic, Cerami~ 

20-Lead Chip Carrier 
24·Lead Chip Carrier 
24·Lead Slam Chip Carrier 
28-Lead Chip Carrier 
28·Lead Slam Chip Carrier 
40-Lead Chip Carrier 
44·Lead Chip Carrier 
44-Lead Slam Chip.Carrier 
68·Lead Chip Carrier 
84-Lead Chip Carrier 

Temperature Range 
A,B,C Industrial Range 
J,K,L Commercial Range 
S,T,U Military Range 

Package 
D Ceramic DIP 
F Ceramic Flatpack 
H TO-5 Type Can 
N Plastic DIP 

Temperature 
H, J, K, L O°C to + 70°C . 

R, S, T - 55°C to + 125°C 
A, B, C - 25°C to + 85°C 

Package 
M Metal 
P Plastic 
Q MIL-883 Screening 

Example 

Prefix Device Suffix 

AM25 S 05 D M 

Fu!tjlo,nal I Group 

Type 

Device Number 

Package -------' 

Temperature Range 

Prefix Device Suffix 

S 68AOO P 
5101L·l C 
2559A P 

verSion~ 
Package Type 

Prefix Device Suffix 
AD 7516 IN 

Temperature Range II 
Package 

Prefix Device Suffix 

3532 AMQ 

Temperature Range ~ 'I 
Package 

MIL·883 Screening 
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Part Number 

Manufacturer 

CHERRY 
SEMICONDUCTOR 

Prefix 

CS Cherry Semiconductor 
D Diode Flip Chip 
N NPN Flip Chip 

«JrnIlElli1JRYl" c&~} 
rg!E1YiIII(OQ]IDlDl'[J[J'I['aJ)IRt, 

P PNP Flip Chip 

(Older ICs may be marked with MCC 
prefix instead of CS prefix.l 

CYBERNETIC MICRO 
SYSTEMS 

(CMS may be used instead of logo) 

DATEL-INTERSIL 

NEC ELECTRONICS 
U.S.A. - ELECTRONIC 
ARRAYS DIVISION 

Note: Alternate source 
devices follow original 
manufacturer's part 
number and marking system. 

EXAR INTEGRATED 
SYSTEMS 

© Ie MASTER 1983 

Description 
CY232 Parallel/Serial Interface Device 
CY250 Multi Chip Controller 
CY300 LCD/Console Controller 
CY360 Waveform Synthesizer 
CY480 Printer Controller 
CY500 Stepper Motor Controller 
CY512 Stepper Motor Controller 
CY600 Data Acquisition Controller 
CY750 Programmable Controller 

Family' 
ADC A/D Converters 
AM Amplifiers 

DAC 0/ A Converters 
DAS Data Acquisition System 
FLT Filters 

MV, MX Multiplexer 

Family 

SHM Sample-Hold 
VF Voltage to Freq. Converters 
VR Voltage Reference 
VI Voltage Inverter 
TT Temperature Transducer 

15 N Channel ROM 

XR Exar 

Suffix 

Package 
o Loose Component 
D Dual-In-Line 
P "Pill," Small Round Package 
T TO-Can 
4 4 Leads 
8 8 Leads 

Circuit Style 
B National Dua I Source 
S Signetics Dual Source 

Package - Monolithic 
1 14 Pin DIP 
2 TO-99 

Seal - Hybrid 
G Epoxy 
M Hermetic 

Temperature 
C O°C to 70°C 
M - 55°C to 125°C 
R - 25°C to + 85°C 

Package 
D Hermetic DIP 
P Molded DIP 
X Dice 

Temperature Range 
C 0° to 70°C 
I -55°C to 85°C 
L - 55°C to 100°C 
M - 55°C to 125°C 
X Other 

Grade 
C Commercial 
M Military (Ceramic package and 

-55°C to 125°C) 
() The absence of C or M 

Indicates a Commercial 
Part with Tighter Specs 

Package 
D Dice 
P Plastic 
N Ceramic 

Example 

Prefix Device Suffix 
CS 122 OD8 
CS 555 B 
D 823 

Package/ Circuit T 

Prefix Device' Suffix 

AM 490 2 A 

package-II 

selection~ 
DAC HZ12B G C 

Seal -II 
Temperature ~ 

Prefix Device Suffix 

EA 32XX DM 

FamilY-----.J ... II 
package~ 
Temperature ,Range 

Prefix 

XR 

Device Suffix 

567 CP 

Grade ===::J 
Package 
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Manufacturer 

FAIRCHILD 

Ficurrentl 

FAIRCHILD 
(",!t, t~,~;: :··?}\Jh~?:':'i:e··""t·:l 'if:;Y:<"i,g,·1%@1 

(Discontinued) 

Note: Alternate source 
devices follow original 
manufacturer's part 

(Current) 

r 
(Current) 

number and marking systems. 

FUJITSU. 

F 
(Current) 

200 

PART NUMBER GUIDE 
Part Number 

F Fairchild 
SH Hybrid 
p,A Linear 

Prefix 

MB Micro Block 
MBM Micro Block Modified and 

Industry Standard Numbers 

Designation 
CU Array 
AY Array 
DL Shift Register Dynamic ~ 50 Bits 
DS Shift Register Dynamic < 50 Bits 
LC Linear Circuit 
LG Logic Cells 

MEN Nand P Channel FETs 
MU Multiplexer 
RA RAM 
RO ROM 
SL Shift Register Static ~ 50 Bits 
SS Shift Register Static < 50 Bits 
ER Elec. Alterable Non-Volatile Memory-
LA Logic Array . 

Temperature and Processing 
o MTOS - 55°C to 85°C 
1 MTOS OOC to 70°C 
4 N Channel 
5 MTNS OOC to 70°C 
6 -55°C to 125°C 
7 MTNS 
8 Silicon Gate -55°C to 125°C 
9 Silicon Gate O°C to 70°C 

Package 
D Ceramic DIP 
E Plastic Can 
F Flat Pack 
H Metal Can 

Suffix 

J Metal Power Package (TO-66) 
K Metal Power Package (TO-3) 
P Plastic DIP 
R Ceramic Mini DIP 
S Ceramic DIP (F6800 Family) 
T Mini DIP 
U Power Package (Molded, TO-220) 
W Plastic TO-92 

Temperature -
Check Device Data for Specific Values 

C DoC to 70°C/75°C 
(CMOS -40°C to 85°C) 

l MaS - 55°C to 85°C 
Hybrid - 20°C to 85°C 

M - 55°C to 125°C 

Performance Variation 
Y 
E 
H 
L Low Power 

Package 
C Ceramic 
M Molded (Plastic) 
Z Cerdip 

Package Identification 
(Not Marked on Package) 

01 Dice 
12 8 Lead DIP 
14 TO-5 4 Lead 
15 TO-78 8 Lead 
16 TO-5 8 Lead 
17 TO-5 8 Lead High Profile 
21 TO-5 10 Lead 
22 TO-5 10 Lead Isolated 
23 TO-lOa 10 Lead 
29 24 Lead Plastic DIP 
30 14 Lead Plastic DIP 
31 16 Lead Plastic DIP 
32 24 Lead Plastic DIP 
33 40 Lead Plastic DIP 
35 36 Lead Plastic Flat Pack 
51 TO-8 12 Lead Low Profile 
55 16 Lead DIP 
60 10 Lead Flat Pack 
61 14 Lead Flat Pack 
62 16 Lead Flat Pack 
63 20 Lead Flat Pack 
64 24 Lead Flat Pack 
65 40 Lead Flat Pack 
66 36 Lead 

Example 

Prefix Device Suffix 

IlA 741 AHM 

Electrical Class III 
(if used) . 

Package 

Temperature 

Prefix Device Suffix 

MB 8116 E M 

Speed or Performance J 
Variation 

Package _____ --1 

(Ordering purposes only) 

M -Indicates Plastic 
Package 

Prefix Device 
RO-6 WXYZ 

Jsi~g nation 

Temp. and 
Processing 

Description 

Package Identification 

Suffix 
(XX) 
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Manufacturer 

GENERAL 
INSTRUMENT 
(continued) 

GTE MICROCIRCUITS 

Microcircuits 

HARRIS 

~.'.':' .. '."". 

t1-rQj 

© Ie MASTER 1983 

PART NUMBER GUIDE 

Part, r~umber 

Prefix 

Description - Multiplexers 
WX Indicates Typical Rd,(on) 

In Hundred Ohms Steps: 
01 :s; 100 ohms 
02 :s; 200 ohms 
03 :s; 300 ohms, etc, 

YZ Tota I Number of Channe Is 

Custom 
Custom Number Assigned 

ROM/RAM 
WXYZ Total Number of Bits 

Shift Registers 
\'1 I ndicates the Number of 

Redundant Configurations: 
1 Single 3 Triple 
2 Dual 4 Quad, etc. 

XYZ Total No. of Bits per Configuration 

Arrays/linear /logic 
WXYZ Arbitrary Number Assigned 

Description 
C Special 
G Standard 

Package 
P Plastic 
C Ceramic' 
D Cerdip 
E Leaderless Chip Carrier 
X Dice 

Description 
C Special 
G Standard 

Package 
P Plastic 
C Ceramic 
D Cerdip 
E Leaderless Chip Carrier 
X Dice 

Family 
A Analog, 
C Communications 
o Digital 
I Interface 

M Memory 
S Custom Circuits 
V Analog, High Voltage 

Package • 
1 Ceramic DIP 
2 TO·5 Type 
3 Epoxy DIP 
4 Leadless Carriers 
5 Substrate Based Arrays 
7 Mini DIP 
9 Flat Pack 
o Chip Form 

Exceptions 
1 HPROMX-0512 
2 8ZC82 

Suffix 

Package Identification 
(Not Marked on Package) 

68 44 lead Flat Pack 
69 14 Lead DIP 
71 16 Lead DIP 
72 24 Lead DIP .6 MIL Centers 
73 24 Lead DIP .5 MIL Centers 
74 40 Lead DIP .6 MIL Centers 
75 40 Lead DIP 1.05 MIL Centers 
76 28 Lead DIP 
77 18 Lead DIP 
79 24 Lead DIP .6 MIL Centers 
80 14 Lead Ceramic RIP 
81 16 Lead Ceramic DIP 

Temperature Range 
None O°C to + 70°C 

I -40°C to +85°C 
M -55°C to + 125°C (Commercial) 
B -55°C to +125°C 

(MIL-STD-883, Level B) 

Temperature Range 
74 -40°C to +85°C 
54 - 55°C to + 125°C 

Processing 
B MIL-STD·883, Level B 

Temperature Range 
10°C to +200°C* 
2 - 55°C to 125°C 

2A -55°C to +125°C (Temperature 
Range Only - Does not Imply 883B 
Processing) 

3 -200°C to +300°C* 
4 - 25°C to 85°C 
50°C to 75°C 
625°C Probe 100% (Dice Only) 
7 Dash 7, High Reliability Commercial 

Product, O°C to + 75°C 
8 Dash 8 Program, MIL-STD-883, 

Class B - Example: HA-2700-8 
9 - 40°C to 85°C 

* Special high temperature testing avail
able on some production devices. Con
sult factory for availability. 

Example 

Prefix Device Suffix 

G 8860 A P I 2 

DeJCriPtion· II 
Version 

Package 

Temperature Range 

Speed/ Power Variation 

Prefix Device 

G 74 SC 134 

I .. ~~ DescriptIOn I 

Temperature Range 

ISO-CMOS/ Process 
Designation 

Suffix 

P B 

Package ------' 

Processing ------' 

Prefix Device Suffix 

H M 1 7620 . 5 

Fa~il~ J 
~::~::r:ture Range 
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Manufacturer 

HITACHI 

HUGHES AIRCRAFT 
r------------------, 
I I 

: IHIlDGIHHES : 
I I L __________________ ~ 

HUGHES AIRCRAFT COMPANY 

Solid State Products 

HYBRID SYSTEMS 

Hybrid Sy!~p!m~ 
~~ 
(Discontinued) 

ILC DATA DEVICE 

l:lr.EH3 
ILC DATA DEVICE CORPORATION 
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PART NUMBER GUIDE 
Part Number 

Prefix 

Type 
HA Analog 
HD Digital . 
HM Memory (RAM) 
HN Memory (ROM) 

Family 
HCMP Commercial Microprocessor 
HCTR Counter 
HSSR Static Shift Register 
HLCD liquid Crystal Driver 
HLSS Heart Rate Monitor 

HMMP Military Microprocessor 
HNVM Non-Volatile Memory 

Family 
ADC9 Commercial Analog to Digital 

Converter 
DAC3 Digital to Analog Converter 
DAC9 Commercial Digital to Analog 

Converter 
HS3 Second Source Digital to Analog 

Converter 
HS5 Second Source Analog to Digital 

Converter . 
R6 Precision Voltage Reference 

Family 
ADC Analog to Digital 
ADH Analog to Digital (Hybrid) 
BUS Data Bus Device 
DAC Digital to Analog 

DDAC Deglitched, Digital to Analog 
DSC Digital to Synchro 

HDSC Hybrid Digital to Synchro or 
Resolver 

HOP Hybrid Data Processor 
HMSDC Hybrid Multiplexed Synchro 

to Digital 
HSCT Hybrid Solid State Control 

Transformer 
HSOC Hybrid Synchro to Digital 
MSDC Multiplexed Synchro to Digital 

SBA Synchro Booster Amplifier 
SOC Synchro to Digital 

SH Sample and Hold 
TO Torque Driver 
TH Track and Hold 

Package 
P Plastic 

Package 
o Ceramic DIP 
H Dice 

Suffix 

. L Leadless Chip Carrier 
P Plastic DIP 
Y Cerdip 

Processing 
C Commercial Industrial Use 
B Per MIL-STD883B, Class B 

Resolution 
8 8-Bits Binary 

10 10 Bits Binary 
11 ll-Bits Binary 
12 12-Bits Binary 
14 14-Bits Binary 
16 16-Bits Binary 
18 18-Bits Binary 
20 2-Decade BCD 
3D 3-Decade BCD 
40 4-Decade BCD 

Converter Resolution 
-6 6-Bits 
-8 8-Bits 

·10 la-Bits 
·11 ll-Bits 
-12 12-Bits 
·14 14-Bits 
·16 14-Bits 

Temperature Ranges 
-1 Extended Temperature Range 
-3 ooe to + 70°C 

Voltage Range (Synchro Converters Only) 
·H 90V at 400 Hz 
·M 26V at 400 Hz 
·L II.BV at 400 Hz 
·6 90V at60 Hz 

Example 

Prefix Device Suffix 
HM 472114 AP 

DescriPt~.on~U 
Model No.~ 
Modification 

Package 

Prefix Device Suffix 
HNVM 3008 0 

~~ 
Package 

Prefix Device Suffix 
OAC3 31 C-14 

proceSSing_I T 
Resolution~ 

Prefix Device Suffix 
OAC SL 1 883B 

T~ Family ~ 

Temperature 

MIL-STD-883 
Level B Processing 
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Manufacturer 

INMOS 

INTEL 

INTERNATIONAL 
MICROCIRCUITS 

© Ie MASTER 1983 

PART NUMBER GUIDE 
Part Number 

Type 
1 Static RAM 
2 Dynamic RAM 

Size (2n) I( 
4 = 16K 
5 = 32K 
6 = 64K 
etc .... 

Prefix 

Organization (2n) Bits 
o = xl 
1 = x2 
2 = x4 
etc .... 

Description 
M Indicates Military Operating 

Temperature Range 
1 Indicates Industrial Grade 
J Indicates a JAN qualified device, but 

is for internal identification purposes 
only. All JAN devices must be ordered 
by M38510 part number (Example: 
M38510/42001 BOB), and will be 
marked in accordance with MIL-M-
38510 specifications. 

Package Type 
B Hermetic Package, Type B 
C Hermetic Package, Type C 
o Hermetic Package, Type 0 
I Crystal Package 

M Metal Can Package 
P Plastic Package 
X Unpackaged Device 

Circuit Technology 
4 Metal Gate CMOS, Single Metal 
7 Silicon Gate CMOS, Single Metal 
9 Silicon Gate CMOS, Double Metal 

Version 
o Standard 
I High Speed 

etc .... 

Package 
S Ceramic DIP 

Suffix 

W Ceramic Chip Carrier 
P Plastic DIP 

Speed 
45 - 45ns Access Time 
55 - 55ns Access Time 
12 - 120ns Access Time 
etc .... 

Screening 
(Blank) Commercial 

M MIL-883B 
E Extended Temperature 

Example 

Prefix Device Suffix 
---------

IMS 1420 

C~~any 
Type 

Size 

Organization -

Version ---' 

S 45 M --

Package---~ 

Speed -------' 

Screening --------' 

Examples: Prefix Device Suffix 
D2147H1 High Speed 4096xl-Bit 

Static RAM (35ns, 180/ 30mA) M 0 2114A l- 3 
C80BOA2 8080A Microprocessor with I :,. J 

1.5 s cycle time, hermetic DeSCription 
package Type C, commercial 
temperature range Package 

MDBOBOAj B 8080A Microprocessor, 
hermetic package Type 0, Power/Speed/Processing 
military temperature range. 
MIL-STO-883 Level B 
processing* 

* On military devices, B suffix indicates 
MIL-STO-883 Level B processing. 

Revision level- Serialized 
A First Design 

Customer and Job Code - Serialized 
00 Unassigned 

Package Type 
P Plastic 
Q Cerdip 
R Chip Carrier 
S Special 
T No Package (Die) 
U Side Brazed 
X Prototype Part 

Temperature Range 
V Special 
W ODC to + 70DC 
X Prototype Part 
Y - 25°C to + 85°C 
Z -55DC to +125DC 

Assurance, Testing 
K Full Functional Test at 25DC 
l Special Test/Screen 
M MIL-STO-883B, 5004 
X Prototype 

Prefix· Device 

G 7 1440 

~~:::::j I 
Technology 

Available Logic Cells 
(3 or 4 Digits) 

Revision Level 

Suffix 

B 26 Q Y l 

Customer and Job Code 

Package Type ----' 

Temperature Range 

Assurance, Testing --~ 
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Manufacturer 

INTERSIL 

(Current) 

(Discontinued) 

(Discontinued) 
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PART NUMBER GUIDE 
Part Number 

Prefix 

Prefix 
D Drivers 

DG Drivers (Ana log Switches) 
G Multi-Channel FET 

ICl Linear and Data Acq. Circuits 
ICM Watch and Clock Circuit 

IH Hybrid! Analog Gate 
1M Digital or MemoryCircuit 

On all Intersil IC Part Numbers. 
The last Three letters are Temperature, 
Package, and Number of Pins, 
respectively. 

Suffix 

Pac~age 
A TO-237 
B Plastic flat-pack 
C TO-220 
D Ceramic dual-in-line 
E Small TO-8 
F Ceramic flat-pack 
H TO-66 
I 16 pin (,6 x .7 pin spacing) 

hermetic hybrid dip 
J Cerdip dual-in-line 
K TO-3 
l leadless, ceramic 
P Plastic dual-in-line 
S TO-52 
T TO-5 type (also TO-78, TO-99, 

TO-I00) 
U TO-72 type (also TO-18, TO-71) 
V TO-39 
Z TO-92 

IW Wafer 
ID Dice 

Number of Pins 
A 8 P 20 
B 10 Q 2 
C 12 R 3 
D 14 S 4 
E 16 T 6 
F 22 U 7 
G 24 V 8 (0.230" pin circle, 
H 42 isolated case) 
1 28 W 10 (0.230" pin circle, 
J 32 isolated case) 
K 35 Y 8 (0.200" pin circle. 
L 40 case to pin 4) 
M 48 Z 10 (0.230" pin circle, 
N 18 case to pin 5) 

Example 

linear and Data Acquisition 
Prefix Device Suffix 

ICl 8038 C C P D 

I~rsil Linear Circu~t~ 
Device Chip Type 

Electrical Option 

Temperature Range 
M --,- -55°C to + 125°C 
1- -20°C to + 85°C 
C - ooe to + 70°C 
Pac kage ____ -----I 

Number of Pins ___ ......J 

Hybrids 
Prefix Device Suffix 

DG 126 A l 

D~ce Family '---~ 
DG - Drivers 
D - Drivers 
G - Multi-channel FET 

Device Chip Type 

Temperature Range 
A - - 55°C to + 125°C 
B - -20°C to + 85°C 
C - O°C to + 70°C 

Package -------' 
A - Metal Can 
K - Cerdip 
L - Flat Pack 
P- Ceramic 

Prefix Device Suffix 

In!rsil HYbr~J~B M F D 
Analog Gate . I 
Device Chip Type 

Electrical Option 

Temperature Range 
M - -55°C to + 125°C 
C - O°C to + 70°C 

Package -----I 

Number of Pins -----.:I 

Watch and Clock 
Prefix Device Suffix 

ICM 7045 AlP 1 

I~Sil Watch J I Clock Circuit 

Device Chip Type . 

Electrical Option 

Temperature Range 
M - -55°e to + 125°C 
1- -20°C to + 700 e 
C - ooe to + 70°C 

Package ------' 
Number of Pins -----'---' 
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Manufacturer 

JAN 
NOMENCLATURE· 

LAMBDA 

11 
MASTER LOGIC 

(Most ICs are marked 
with ML prefix as well 
as purchaser's marks) 

MICRO NETWORKS 

l¥il/ 
MICRO 
POWER SYSTEMS 

!fA 
© Ie MASTER 1983 

Prefix 

~AN Qualified Device 

M38510 Military Designation 

L Overvoltage Regulator 
LAS Regulator 
LPD Dual Power Driver 

PMD Discrete Transistor 
PMR Dual Rectifier 

Family 
ML CMOS Gate Array 

MLA CMOS Custom 
Father 

Gate Capacity 
50 50 Gates 
75 75 Gates 

100 100 Gates 
150 150 Gates 
200 200 Gates 
350 350 Gates 

MN Micro Networks 

MP Micro Power 

PART NUMBER GUIDE 
Part Number 

Suffix 

Device 
The "Slash" numbering signifies 
the specification and 
specifies the device type. 
See Military Parts Directory. 
Note: The J or JAN prefix is 
very important. If it is not 
there it is not a JAN device. 
Device Class 

A Missiles and Manned Spacecraft 
B General Military 
C Less Critical Military Applications 

Case Outline 
A %" x %" Flat Pack, 14·Pin 
B 1/8" x %" Flat Pack, 14·pin 
C %" x %" Dual-In-Line, 14-Pin 
D %" x 3/8 " Flat Pack, 14-Pin 
E %" x %" Dual-In-Line, 16-Pin 
F %" x ¥a" Flat Pack, 16-Pin 
G 8-Lead Can 
H %" x %" Flat Pack, 10-Lead 
I lO-Lead Can 
J 1f2" x 1 V4" Dual-In-Line, 24-Pin 
K ¥a" x 1f2" Flat Pack, 24-Pin 
L ¥a" x 1/2" Flat Pack, 24-Pin 
Z %" x ¥a" Flat Pack, 24-Pin 

Lead Finish 
A Kovar or Alloy 42, with Hot Solder Dip 
B Kovar or Alloy 42, with Bright Acid Tin Plate 

. C Kovar or Alloy 42, with Gold Plate 

Package 
P Plastic 

CD CerDIP 
SB Side Brazed 

Pins 
By Count 

Temperature Range 
(No Suffix) DoC to 70°C 
E - 25°C to 85°C 
H - 55°C to 125°C 
B Processing to MIL-STO-883 

Temperature Range 
J, 1(, L Commercial/Industrial 
S, T, U Military 

Package 
D Ceramic DIP 
U Plastic DIP 
H TO-IOO Type Can 

Example 

Prefix Device Suffix 
JM38510· /XXXXX B C B 

Device Class _I I I 

Case Outline~ 
Lead Finish 

Prefix Device Suffix 

LAS 14 12 

Voltage J 

Prefix Device Suffix 

ML 150 P-24 Tdj Family 

Gate Capacity 

Package 

Pins 

Prefix Device Suffix 
MN 3000 Ii B 

Temperature Range 1 I 
Processing 

Prefix Device Suffix 

MP 7520 T D XXXX 

Level Of,~ ~ Performance 
Package 

Special Processing 
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Manufacturer 

MITEL 
SEMICONDUCTOR 

MITSUBISHI 

MONOLITHIC 
MEMORIES 

206 

Prefix 

Family 
MD Digital 

MDXXSC Super CMOS Digital 
Product Family 

MH Hybrid 
ML Linear 
MT Telecommunications 

M Mitsubishi Integrated Circuit 

Temperature Range 
5 Industrial! Commercial 
9 High Reliability 

Series (Original Products) 
o CMOS 
1 Linear Circuit 
3 TTL 

10·19 Linear Circuit 
32·33 TTL 
41·47 TTL 

84 CMOS 
85,86 PMOS 

87 NMOS 
88 PMOS 
89 CMOS 
9 DTL 

SO·S2 Schottky TTL 

Series (Alternate Source) 
K Mostek MK Series 
L Intel Series 
T TI TMS Series 
G General Instrument 
C Motorola MC Series 
W Western Digital Series 

PAL! HAL - Family 
PAL Programmable Array Logic 
HAL Hard Array Logic 

Output Type 
H Active High 
L Active Low 
C Complementry 
R Registered 
X Exclusive or Registered 
A Arithmetic Registered 

Temperature Range 
C Commercial 
M Military 

Octal Interface 
Temperature Range 

74 Commercial 
54 Military 

Family 
S Schottky 

LS Low Power Schottky 

PART NUMBER GUIDE 
Part Number 

Package Type 
C Ceramic Dip 
E Plastic Dip 
H Dice 

Suffix 

Y Leadless Ceramic Chip Carrier 

Package Style 
K Glass·Sealed Ceramic 
P Molded Plastic 
S Metal·Sealed Ceramic 

Package Outline 
1 DIL Without Fin 
2 Flat Without Fin 
4 OIL Without Fin (Improved) 
48 Shrink OIL Without Fin 

10 OIL Without Fin and 
With Quartz Lid 

Package Type 
J Ceramic Dual·ln-Line 
N Plastic Dual-In-Line 

Screening Level 
8838 MIL·STD-883, Method 5004 and 

5005, Level B 
883C MIL-STD-883, Method 5004 and 

Level C 

Package Type 
J Ceramic Dual·ln-Line 

(600 Mil Wide) 
JS Ceramic Dual·ln-Line 

(300 Mil Wide) 
N Plastic Dual·ln-Line 

(600 Mil Wide) 
NS Plastic Dual-In-Line 

(300 Mil Wide) 
o Side Brazed Ceramic Dual-In-Line 
F Flat Pack 
L Leadless 
T Inverted "0" Package 

Screening Level 
See Above 

Example 

Prefix Device Suffix 

MT 8804 A E 

Electrical specificationJ 

Package Type -------' 

Prefix Device Suffix 

M5 8981 S·45 

Temberature la~ I 
Original Product 
Series 

Circuit Function 

Package ____ ---J 

Electrical Characteristic 
(1 or 2 digits) 

Second Source 

M5 K 4164 P-15 

Series Desi~~ 
Circuit Funct;:~·~;~ 
Original Source type name 

Prefix Device 

F~IY J L 4 M J 

Number of 
Array Inputs 

Output Type 

Number of Outputs 

Temperature Range 

Package Type 

HI·REL Screening Level 

Prefix Device 

SN 54 LS 373 J 

sInda~rT Prefix 

Temperature 
Range 

Family 

Package Type 

HI-REL Screening Level 

Suffix 

8838 

Suffix 

8838 
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Manufacturer 

MONOLITHIC 
MEMORIES 
(continued) 

MOSTEI< 

MOSTEI( 

~ 
MOTOROLA 

® 
(ICs may not have the circle on the 
marking) 

Some second source ICs follow the 
original marking system. 

© Ie MASTER 1983 

PART NUMBER GUIDE 
Part Number 

Prefix 

PROMs-ROMs Character Generator-logic 

Temperature Range 
6 Commercial 
5 Military 

Product 
o Character Generator O_C_ 
1 Character Generator T_S. 
2 Read Only Memory (ROM) 
3 Programmable Read Only Memory 

(PROM) 
7. LSI Logic Product 

Uigh Performance PROMs 

Temperature Range 
6 Commercial 
5 Military 

Product 
3 Programmable Read Only Memory 

(PROM) 

Family 
S Schottky 

lS Low Power Schottky 
RA Registered 

Memory Size 
1 1024 Bit 
2 2048 Bit 
4 4096 Bit 
8 8192 Bit 

16 16384 Bit 

MK Mostek 

Description 
MC . Packaged Integrated Circuits 

MCC Unencapsulated Integrated Circuit 
Chips 

MCCF Flip-Chip Linear Integrated Circuits 
MCM Integrated Circuit Memories 

lM Pin-for-Pin Equivalent to Linear 
Integrated Circuits Made by 
National Semiconductor 

MMS Memory Systems 

Suffix 

Family 
-1 Schottky Process (ROMS/ PROMS) 
-2 Improved Performance Over -I 

Package Type 
See Octal Interface 

Screening level 
See Above 

No. of Outputs 
4 4 Bit 
8 8 Bit 

Outputl Pin Out Designator 
o Open Collector 
1 Three State 

Performance 
None Standard 

A Enhanced 

Package Type 
See Octal Interface 

Screening level 
See Above 

Package 
E Ceramic Leadless Chip Carrier 
j CER-DIP 
K Tin Side-Brazed Ceramic DIP 
N Epoxy DIP (Plastic) 
P Gold Side-Brazed Ceramic DIP 
T Ceramic DIP with Transparent Lid . 

Package 
F Flat Ceramic Package 
G Meta I Can Package (TO-51 ipes) 
K Metal Power Package nO-3 Types) 
l Ceramic Dual-In-Line Case 
P Plastic Package 

PO ICs Packaged In Staggered-Lead 
Plastic DIP Packages 

R Metal Power Packages 
(TO-66 Types) 

T Plastic Package (TO-220 Type) 
U Ceramic Package 

SOIC package (small outline IC package), 
Dual-In-Line plastic in 8,14 and 161eads 

SOT package (small outline, transistor 
package), such as SOT 23, etc. 

Leadless Ceramic Chip Carriers 
Leaded Plastic Chip Carriers (to be 

introduced in 1st Otr. of '82) 
Now (new): A ceramic package with. a lead 

count, up to 68 leads or more for direct 
socketing with boards 

Example 

Prefix Device Suffix 
---- ---------

5 3 41-1 J 

Te~per;Uture . 
Range 

Product-

Family 

Package Type 

HI-REL Screening level 

Prefix Device 

8838 

Suffix 

Telper~~~r: 24 0 A j 8838 

Range 

Product 

Family 

,Memory Size 

Number of Outputs 

Output! Pin Out 
Designation 

Performance 

Package -----" 

HI-REl Screening Level 

Prefix Device Suffix 
MI{ 4116 P 

Package -------'1 

Prefix Device Suffix 

MC 14510 l 

DlriPtion I 
paCkage~ 
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Manufacturer 

NATIONAL 
SEMICONDUCTOR 

(Current) 

208 

PART NUMBER GUIDE 
Part Number 

Prefix 

Family . 
ADC Analog - Digital Converter 

, AEE Microcomputer Product 
AF Active Filter 
AH Analog Switch (Hybrid) 

ALS Advance Low Power Schottky 
AM Analog Switch (Monolithic) 

BLC Board Level Computer 
BLX Board Level Expansion 
CD CMOS (4000 Series Only) 

COP Family of Microcontrollers 
DAC Digital - Analog Converter 

, DH Digital (Hybrid) 
DM Digital (Monolithic) 
DP Interface (Microprocessor) 
DS Interface 

FOR Fiber Optics Receiver 
FOT Fiber Optics Transmitter 
HC High Speed CMOS 

IDM Microprocessor (2901) 
IMP Microprocessor (IMP) 
INS Microprocessor (4004/808aA) 
IPC Microprocessor (PACE) 
ISP Microprocessor (SC/MP) 
JM MIL-M38510 
LF Linear (BI-FET) 
LF Linear (SI-FET II) 
LH Linear (Hybrid) 
LM Linear (Monolithic) 
LP Linear Low Power 
LX Transducers (Press. & TempJ 

MA Clock Module 
MH MOS (Hybrid) 
MM MOS (Monolithic) 
NH Hybrid (Obsolete) 

NSA LED - Numeric Arrays 
NSB LED Numerics (Quad/Quint) 
NSC LED - Dice (or Chip) 
NSC Microprocessor 1600, 800) 
NSL LED - Lamp 
NSL Opto 

NSM LED - Integrated Display Modules 
NSN LED - Numerics (Dual) 
NSW LED - Watch Die Set PNP, NPN, 2N 

RA Resistor Array 
RMC Rack Mount Computer 

SD Special Digital 
SF Special FET 

SFW Software 
SH Special Hybrid 
SK Special Kit 
SL Special Linear 
SM Special MOS 
SN Digital (2nd Source) 

SPM Development Systems 
SPX Development Systems 

SZ Special Transducer 
TBA Linear (2nd Source) 
TDA Linear 

TP Telecom Products 
TRC Tone Receiver Card 

Temperature Ranges 
Linear Devices 
With proprietary linear circuits, a 1-2-3 
numbering system is employed. 
The 1 denotes a Military temperature range 
device (- 55°C to 125°C), the 2 denotes an 
I ndustrial device (- 25°C to 85°C), and the 3 
denotes a Commercial device (DOC to 70°C). 
i.e. LM101/LM201/LM301. Exception to this 
are the LM1800 Series; some hybrid circuits 
which employ a "c" Suffix; and second
source products which follow the original 
manufacturer's numbering system. 

Suffix 

Package Type 
D Glass/Metal DIP 
F Glass/Metal Flat Pack (1/4" x %") 

F-OO } . 
F-Ol Glass/ Metal Flat Pack With 
F-06 Standard Leadform 
F-07 

G 12 Lead TO-8 MI C 
H Multi-Lead M/C 

H-05 4 Lead M/C (TO-5) } 
H-46 4 Lead MI C (TO-46) . 

J Lo-Temp Ceramic DIP (Sometimes 
referred to as the "Frit-Seal" 
Package). 

Example 

Prefix Device Suffix 

LF 356 N /A+ 

DTvice family J 
Device Number 
(Generic Type) and 
Suffix Letter (Optional) 
A: Improved Electrical 

Specification 
C: Commercial 

Temperature Range 
(2nd Source Products) 

J·8 8 Lead Ceramic DIP ("Mini-DIP") Package Type ----' 
J-14 14 Lead Ceramic DIP (-14 used 

only when product is also Reliability Program 
available in -8 pkg.). (Optional) 

K TO-3 MI C in Steel, except LM309K 
which is shipped in Aluminum 

KC TO·3 M/C (Alminum) 
K Steel TO-3 M I C (Steel) 

N Molded DIP (EPOXY B) 
N-Ol Molded DIP (Epoxy B) with 

Staggered Leads 
N·8 8 Lead Molded DIP (Epoxy B) 

("Mini·DIP") 
N-14 14 Lead Molded DIP (Epoxy B) 

(-14 used only when product is 
also available in -8 pkgJ. 

P 3 Lead TO-202 PWR Pkg. 
S 14 Lead "SGS" Type PWR DIP 

(Epoxy B) 
T 3 Lead TO·220 PWR Pkg. (Epoxy 8) 

~:~~ }lO~::~;i:e~:~:a:~a~~:k 
W-06 Standard Leadform 
W-07 

Z 3 Lead TO-92 Molded Pkg. (Epoxy B) 

Digital Devices 
CDXXXX-CMOS -
C Suffix - 40°C to 85°C, 
M Suffix - 55°C to 125°C. 

DM54XX - All numbers 
beginning with· 5 denote 
- 55°C to 125°C 
temperature operation. 

DM74XX - If the "74" is 
indicated, the op.erating 
temperature is aoc to 70°C. 

DM7XXX - All other 
numbers beginning" with 7 
(besides the 1/74" shown 
above) are NSC 
proprietary products 
and a 7 here indicates 
- 55°C to 125°C. 

DM8XXX -. All numbers 
beginning with 8 denote 
aoc to 70°C temperature 
operation. 
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Ie MASTER PART NUMBER GUIDE 
Part Number. 

Manufacturer 

NATIONAL 
SEMICONDUCTOR 
(continued) 

NEC ELECTRONICS 
U.S.A.
MICROCOMPUTER' 
DIVISION 

NJEe 
rl.!EC Electron:cs U.S.A. rnc. 
r.ticrocomputer Division 

NITRON 

Prefix 

Converter Products 
Resolution 

08 8 Bits 
10 10 Bits 
12 12 Bits 
25 21/2 Digit 
35 3V2 Digit 
37 3% Digit 
45 4% Digit 

Form 
C' Complete 
B Building Block 
D Digital Panel Meter Chip 
M Module 
S Card Systems 

Family 
.uP Micro Product 

B Digital Bipolar 
D Digital MOS 

Description 
NC Standard 
NS System 
SC Custom 

Family 
2xxx Communications 
4xxx Memory Systems 
64xx Frequency Synthesizers 

65xx, 68xx Static ROMs 
7xxx MNOS Memories 

OPTICAL ELECTRONICS Description 
21100 Log/ Anti-Log 

0"O)Q 3000 V/F - F/V Phase Detector 
~J 5000 Non-Linear Functions 

PANASONIC 
(MATSUSHITA) 

& MATSUSHITA 

PLESSEY 

(All ICs are m3rked PLESSEY) 

© Ie MASTER 1983 

Description 
AN Analog 
DN Digital Bipolar 
M ,J Development Type 
MN MOS 

Description 
MJ N-Channel MOS 
ML MOS Linear (w/Gate 

Protection 
MN MNOS Digital 
MP MOS Digital 
MT MOS Linear 

(without Gate 
Protection) 

MV CMOS 
NJ N-Channel MOS 

NOM MNOS Memory Elements 
and Arrays 

, TAA, TBA, TCA, TDA Alternate Sourced 
Consumer Devices . 

SL Bipolar Linear 
SP Bipolar Digital 

Technology 
P PMOS 
C CMOS 
H Hybrid 
B Bipolar 
N NMOS 
L Linear 
I I2L 

Package 
D Hermetic 
C Plastic 

Temperature Range 

Suffix 

C Commercial, OOC to 70°C 
E Extended, - 20°C to 85°C 
T Telecom/Auto, -40°C to 85°C 
M Military, - 55°C to 125°C 

Package 
D Cer-DiP (Glass/ Glass) Hermetic 
F Flat Pack 
L Ceramic (Glass/Metal) Hermetic 
P Plastic 
T TO-5 Type Metal Can 
W Wafers, Probed and Inked' 
X Die in Waffle Carriers 

6000 3-D System Card 
9000 Op Amps, Comparators, 

Current Booster, etc. 

Package 
CM Multilead TO-5 
DC Dilmon 
DG Ceramic Dual-In-Line 
DP Plastic Dual-In-Line 
EP Power Stud 
FM Ten Lead Flatpack 
GC Leadless Carrier 
GM Fourteen Lead Flatpack 
KM TO-3 
OG Ceramic Quad-In-Line 
OP Plastic Quad-In-Line 
RP Power Findip 
SP Plastic Single-I n-Line 

Example 

Prefix Device Suffix 
AD C 08 00 peN 

rnverter] Products: 

Form 

Resolution 

More Than One 
in Family 

Technology -----' 

Temperature Range 

Package _____ --l 

Prefix Device Suffix 

.uP D 416 D 

Family I 

Package ------

Prefix Device Suffix 

NC 6405 PC-0246 

st:rda0~ 
Family 

Package 

Temperature Range 

Custom Code------' 
(for Custom Devices) 

Prefix Device 

DN 830 

Prefix Device Suffix· 

SP 8735B DG 

DlriPtion I 
paCkage~ 
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Ie MASTER 

Manufacturer 

PRECISION 
MONOLITHICS 

PRO ELECTRON 

RAYTHEON 
SEMICONDUCTOR 

210 

PART NUMBER GUIDE 
Part Number 

Prefix 

Description 
ADC Analog·to·Digital Converter 
BUF Buffer Amplifier 

CMP Comparator 
. DAC Digital-to·Analog Converter 
DMX De·Multiplexer 
FLT Filter 
GAP General Analog Processor 
MAT Matched Transistors 
MlT Multiplier 
MUX Multiplexer 

OP Operational Amplifier 
PKD Peak Detector 
PM PMI Second Soure Product 

REF Reference 
RPT Repeater 
SAR Successive Approximation 

Register 
SlC Subscriber Line Interface 

SMP Sample/Hold Amplifier 
SW Switch 

First Two letters 
Digital 

FA- FZ 
GA- GZ Identify the Family 
etc. 

Solitary Circuits 
S Solitary Digital Circuit 
T Analog Circuit 
U Mixed Analog/ Digital 

(The second letter has no special signifi-
cance, except H means Hybrid,) 

Third letter 
Temperature Range 

A Temp. Range not specified below 
B O°C to + 70°C 
C -55°C to + 125°C 
D - 25°C to + 70°C 
E - 25°C to + 85°C 
F - 40°C to + 85°C 
G - 55°C to + 85°C 

If a circuit is designed for a wider tem-
perature range, the letter indicating a 
narrower temperature range or the letter 
"A" can be used. 

Device or Serial Number 
Either a 4-digit number assigned by PRO 
ELECTRON or the serial number (even a 
combination of figures and letters) of an 
existing type designation which can be 
extended to a minimum of a 4-digit num-
ber by adding zeros in front of it. 

Temperature 
lHl, lMl - 55°C to 125°C 
lH2, LM2 -25°C to 85°C 
LH3, lM3 O°C to 70°C 

·RC O°C to 70°C 
RM -55°C to 125°C 
RV -40°C to 85°C 
54 - 55°C to 125°C 
74 O°C to 70°C 

Package 
H 6 lead TO-78 
J 8 lead TO-99 
K 10 lead TO-100 

Suffix 

l 10 lead Hermetic Flatpack 
M 14 lead Hermetic Flatpack 
N 24 lead Hermetic Flatpack 
P Epoxy B DIP 
Q 16 lead Hermetic DIP 
R 20 lead Hermetic DIP 

RC 20 lead Hermetic Chip Carrier (LLC) 
T 28 lead Hermetic DIP 

TC 28 lead Hermetic Chip Carrier (LCC) 
V 24 lead Hermetic DIP 
W 40 lead Hermetic DIP 
X 18 lead Hermetic DIP 
Y 14 lead Hermetic DIP 
Z 8 lead Hermetic DIP 

Suffix or Version letter (Recommended) 
Single letter 

C Cylindrical Q Quad·ln·Line 
P Plastic OIL F Flat Pack 
D Ceramic DIL U (Uncased) Chip 

Example 

Prefix Device Suffix 

DAC 01 C Y 

Electrical Grade I I 
Package 

Prefix Device Suffix 
GFB 7400 ·DP 
GMB 74lS00A ·DC 
SAC 2000 

. Other letters have no fixed meaning ex- lOA 1000 P 
cept Z means customized wiring. 

Two letters 
First letter: General Shape 

C Cylindrical 
D Dual-In-Line (oILl 
E Power OIL (with External Heat Sink) 
F Flat (Leads on 2 Sides) 
G Flat (Leads on 4 Sides) 
K Diamond (TO-3 Family) 
M Multiple-In-Line (Except Dual-, 

Triple-, Quad-In-Line) 
Q Quad-In-Line (QUill 
R Power QUIL (with External Heat Sink) 
S Single-In-Line (as TO-127 orTO-220l 
T Triple-In-Line 

Second letter: Material 
C Metal·Ceramic 
G Glass-Ceramic (cerDlP) 
M Metal 
P Plastic 

Package Prefix Device Suffix 
54 153 DD 

Most Devices RC 4130 DB BM 16-Pin Epoxy-B DIP 
CH Gold-Backed Chip, Visually Inspected lM 118 H 

to MIL-STD-883A, Method 2012, HAl 4741 5 
and Packaged in Waffle Pack .. XR 2207 CN 

CJ 14-Pin Ceramic Flatpak 
Cl 16-Pin Ceramic Flatpak 

© Ie MASTER 1983 



Ie ~VlASTER 

Manufacturer 

RAYTHEON 
SEMICONDUCTOR 
(continued) 

Raytheon ICs are identified by 
an RAY prefix to the date code. 

© Ie MASTER 1983 

Prefix 

HA Series 
HAl 14-Pin Ceramic DIP 
HA3 14-Pin Plastic DIP 

Microcomputer Components 
AM 

R 
93 

PART NUMBER GUIDE 
Part Number 

Suffix 

CI{ 14·Pin Ceramic Flatpak 
cn IO-Pin Ceramic Flatpak 
o 14-Pin Metal DIP 

DB 14-Pin Epoxy-B DIP 
DC I4-Pin Ceramic DIP 
OD I6-Pin Ceramic DIP 
DE 8-Pin Ceramic DIP 

DM I6-Pin Ceramic DIP 
Dl 40-Pin Ceramic DIP 
F Flatpak 

FO 64-Lead Ceramic Flatpak, 
Side Brazed 

FV 28-Pin Ceramic Flatpak 
Fl 42-Pin Ceramic Flatpak 
H 3, 8 or IO-Pin Metal Can 
J 14 or I6-Pin Ceramic DIP 
K TO-3 Power Pack 
M 8 or 14-Pin Plastic Micro-Pak 

LS 20-Lead Chip Carrier (Square) 
LV 28-Lead Chip Carrier (Rectangular) 
lW 28-Lead Chip Carrier (Square) 
MB 16-Pin Epoxy-B DIP 
ML I6-Pin Ceramic DIP, Side Brazed 
MS 20-Pin Ceramic DIP, Side Brazed 
fill 40-Pin Ceramic DIP, Side Brazed 
N 24-Pin Glass/ Metal Flatpak 
N Epoxy-B DIP (LM Series) 

NB 8-Pin Epoxy-B DIP 
PS 20-Pin Epoxy-B DIP 
PU 24-Pin Epoxy-B DIP 
PV 28-Pin Epoxy-B DIP 
PZ 40-Pin Epoxy-B DIP 
n IO-Pin Flatpak (~" x ~I/) 
R 24-Pin Ceramic DIP 
T 3, 8, 10 or I2-Pin Metal Can 

TK g-Pin TO-66 Power Pack 
\" 14-Pin Ceramic Flatpak 

Beam Lead Chip 
BL 

HA Series 
2 -55°C to + 125°C 
50°C to + 70°C 
8 - 55°C to + 125°C 

XR Series 
M Ceramic -55°C to + 125°C 
N Ceramic -40°C to +85°C 
P Epoxy -40°C to +85°C 

CN Ceramic O°C to + 75°C 
CP Epoxy O°C to + 75°C 

Microcomputer Components Package 
o Hermetic DIP 
F Flatpak 
P Plastic DIP 
X Chip 

Temperature 
C O°C to + 75°C 
M -55°C to + 125°C 

Process to MIL-M-883B 
B 

Example 

Prefix Device Suffix 

~:::a:r:ture2:::ge IiI 
Processing 

211 



Ie MASTER 

Manufacturer 

RCA 

ft,; G ':~' ,"",,' ',' , ' 

'. il;,~, " 

RETICON 

. Solid 
State 

RE'r~CO~~® 

ROCKWELL 
(COLLINS) 

~";"~~'" ;:r.:~" ~<., 
\ }',' ~\ 

Rockwell 

SANYO 

212 

. ' 

Prefix 

Description 
CA Linear ICs 
CD Digital ICs 

COP Microprocessor ICs 
MWS MOS ICs 

Previous Products 
RA Area Array 
Rl Linear Array 

SAD Serial Analog Delay 
SAM Serial Analog Memory 
TAD Tapped Analog Delay 

New Analog Products 
R5 Reticon Analog 

Family 
o Complex Special Functions 
1 Simple Delays 
2 Tapped Delay 
3 Analog Memory 
4 Correlator 
5 Multiplexer, Parallel to 

Serial Converter 
6 Filters 

eRC Telecommunications 
R Rockwell 

Designation 
LA Bipolar Linear 
lB Bipolar· Digital 
LC CMOS 
lE'MNMOS 

LM PMOS, NMOS 
STK Thick Film 

PART NUMBER GUIDE 
Part Number 

Suffix 

Version 
A Modified Version, Unilaterally 

Interchangeable with P~ototype 
B Modified Version, Unilaterally 

Interchangeable with A Version, 
and with Prototype 

C Modified Version 

Package 
o Ceramic DIP 
E Plastic DIP 
F Ceramic DIP, Frit Seal 
G Hermetic Chip in Plastic Package 
H Chip 
K Ceramic Flat Package 
l Beam-Lead Device 
Q Quad-In-Line Plastic Package 
S TO-5 Package with DIL·CAN 
T TO-5 Package 

Code (for Corresponding Products) 
No. of Columns and Lines 
No. of Elements 
No. of Storage Elements 
No. of Storage Elements 
No. of Storage Elements 
No. of Taps 

Frequency Range 
No Suffix 1 MHz 

A 2 MHz 
B 3 MHz 

Package 
e ,Ceramic 
P Plastic 

Example 

Prefix Device Suffix 

CD 4070 BD 

Version I . J 
Package 

Prefix 

RA 
Rl 
TAD 

Device Suffix 

50x50 A 
1024 e 

32 A 

Code _T, I 
Revision~ 
Prefix Device Suffix 

R5 X YY A ·1 

-, J~ , Family 

Revision (If Required) , 

Member of Device Type 
(If Required) 

Prefix Device Suffix 

R 6502 ACE 

prJduct Type I 
Frequency Range--.J 

Package --------' 
Temperature 

No Suffix DOC to 70°C Temperature -------' 
E -40°C to 85°C (Industria\) 

MT -55°C to 125°C (Military) 
M MIL·STD·883, Class B 

Prefix Device 

LA 1230 

© Ie MASTER 1983 



Ie MASTER 

Manufacturer 

SEEQ 

see~ 
T.~~nolo",. lncorpor.'ed 

SGS-ATES 
SEMICONDUCTOR 

~ 
c::::-c::::J 
(Marking) 

SIEMENS 

SIGNETICS 

~ 
ffil9.!ill [IT] [ill ~ 0 ~ ffil 

© Ie MASTER 1983 

PART NUMBER GUIDE 
Part Number 

Prefix 

Family 
5 For Nonvolatile Memory 
6 For Microcomputer Products 
8 For Communications 

Temperature Range 
Q For Commercial Temperature 

O°C to + 70°C 
E For Extended Temperature 

-40°C to +85°C 
M For Military Temperature 

-55°C to + 125°C 

Prefixes assigned by the European 
Association "PRO ELECTRON" 
(See PRO ELECTRON) 

H High Level Logic 
HB, HC CMOS 

L, LS Linear Professional 
M MOS 

TM Linear Consumer 
TBA Linear Consumer 
TCA Linear Consumer 
lOA Linear Consumer 

Prefixes assigned by the European 
Association "PRO ElECTRON"_ 
(See PRO ElECTRON) 

Temperature 
N O°C to + 70°C 
S -55°C to +125°C 

NE O°C to + 70°C 
SA -40°C to +85°C 
SE - 55°C to + 125°C 
SU -25°C to +85°C 

55 -55°C to + 125°C 
750°C to + 70°C 
OS Second Source to National 

Part Number 
MC Second Source to Motorola 

Part Number 
ULN Second Source to Sprague 

Part Number 
p.A Second Source to Fairchild 

Part Number 

Device Family 
CA, OS Linear Industry Standard 

DAC DJ A Converter 
HEF LOCMOS Family 

JB Mil Rel- Jan - Old Desig. 
JM Mil Rel-Jan-NewDesig. 

LF, UI Linear Lndustry Standard 
LM, MC Linear I ndustry Standard 
MB, MJ CMOS 

OM Linear Industry Standard 
peD, PCE CMOS 
SAA, SAB Digital Industry Standard 

SAF Digital Industry Standard 
SD Linear DMOS 

SG, TAA Linear Industry Standard 
TBA, TCA Linear Industry Standard 
TDA, lOB Linear Industry Standard 

TEA Linear I ndustry Standard 
UA, ULN Linear Industry Standard 

SCN Microprocessor N Channel 
SCB Microprocessor Bipolar 
SCC Microprocessor CMOS 

Suffix 

MIL-SlO-883 
Level B Processing 

Read access time of memory 
device (ns) 
Organization of memory device 
(2 1 x 23 or 2K x 8) 
(This scheme does 'not apply to partials 

- a 5212 is a 1K x 8 (or half) 
partial of the 5213) 

Type of Memory 
1 For EPROM 
2 For PROM 

Package Type 
o For Cerdip 

Package 
CI{ Philips Die 
D 8, 14, 15-Lead DIL Plastic 

Microminiature (SO) 
EC 4-Lead TO-46 can 
EE 4-Lead TO-72 can 
F 14, 16, 18, 20, 22, 24, 28-Lead 

DIL CERDIP 
FE 8-Lead DIL CERDIP 
G 20,28, 44-Lead Square Leadless 
H 4,8, 10-Lead TO-5 can 
I 8,10, 14, 16, 18, 24,28,40, 50-Lead 

DIL CERAMIC 
K 2-Lead TO-3 can 
N 8,14,16, 18, 20,22,24, 28,40-Lead 

DIL PLASTIC 
N14 14-Lead DIL Plastic for those 

products available in both 8 and 
14-Lead packages, the 14-Lead 
package will be identified with N14 

Q 10, 14, 16, 24-Lead CERAMIC Flat 
R 16, 18, 24, 28, 40-Lead 

CERAMIC-Beryllia-Flat 
SK Microprocessor Kits 
TA 8-Lead TO-5 can 
U 9-, 13-Lead Single-in-Line 
Y 24-Pin Ceramic Square Flat-pack 

with Radial Leads 
W 10, 14, 16, 24-Lead CERPAC 

Example 

Device Suffix 
350 B 

Temperature Range 

Family -------' 

Type of Memory 

Organization of 
Memory Device 

Read Access Time of 
Memory Device (ns) 

MIL-STD-883 ___ ----1 

Level B Processing 

Prefix Device 

lOA 1200 

Prefix Device 

SDA 5010 
IDA 2030 
UAA 170 

Prefix Device Suffix 

74123 N 
N 8X02 N 

T ,teratur, . I 
paCkag,~ 
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Ie MASTER 

Manufacturer ' Prefix 

SILICON GENERAL SG Silicon General 

rnJJ 
SDLoCnJj~ G(l)IJ1HmlJb~~ 

SILICONIX 

SOLID STATE 
SCIENTIFIC 

214 

Description 
(1, 2 or 3 letters) 

o Drivers for FET Switches 
DF Digital Function 
DG Analog Switches 

DGM Analog Switches 
G Multi-Channel FETs 
l Linear 

lD Linear Digital Combinations 
SI Siliconix Second Source Parts 

SJM OPL Listed Part' 
VN MOSPOWER FET 
va MOS~OWER FET 

Product Category 
SCl Standard Logic Products 

SCM Memory Products 
SND Data Communication Products 
JCl JAN M38510 Products 
BCl MIL-STD-883 Class B 

PART NUMBER GUIDE 
Part Number 

Suffix 

Characteristics 
A Improved Electrical Specifications 
C Reduced Temperature Range 

Package 
F Flat Pack 
J 14,16-Pin DIP (CerDIP) 
K TO-3 Power Pack 
M 8-Pin Plastic DIP 
N 14, 16-Pin Plastic DIP 
P 10-220 Plastic 
R TO-66 (3-Pin and B-Pin) 
T TO-5 Metal Can (T0-39/99/l00j101) 
Y 8-Pin DIP (CerDIP) 
W 16-Pin Batwing (CerDIP) 
S Multiwatt 15 
l Leadless Chip Carrier 

Operating Temperating Range - IC's 
(1 letter) 

A - 55°C to + 125°C 
B -20°C to + 85°C 
C O°C to + 70°C 
D -40°C to + 85°C (Applies to 

Telecommunication Products Only) 
B, C, D temperature range parts 
receive industria 1/ commercial 
processing 

Packages - IC's 
(1 letter) 

A Metal Can - Hermetic 
J Dual-In-Line Package":-' Plastic 
K Dual-In-Line Package - CERDIP 
l Flat Package - Hermetic 
N Dual-In-Line Package - Plastic 

Mini-DIP 
p, Dual-In-Line Package - Side 

Braze - Hermetic 
R Dual-In-Line Package - Side 

Braze - Hermetic 

Process Option 
/883 MIL-STD-883. Class B 

(-4) 160 Hour Burn-In for Industrial 
and Commercial Parts 

Packages - MOSPOWER 
A TO-3 
B TO-39 
D TO-220 
E TO-52 
F TO-202 
J Plastic DIP 
l TO-92 
M TO-237 
P Sidebraze DIP 

Package 
C Cerdip 

CT TO .. 5 Metal Can 
o Ceramic 
E Plastic 
F Flat Pack 
H Chip 

Example 

Prefix Device Suffix 

SG 1524 J 
SG 108A T 

Characteristics J I 
paCkage~ 

IC's 
Prefix Device 

l 144 
DG 508 X 
DG 211 

D~C;;amilY ~ 
Device Number I I 
Optional Designator 
for Improved Part 

Suffix 

A P /883 
B K (-4) 
C J 

Operating -----' 
Temperature Range 

Package-------.J 

Process Option ------' 

MOSPOWER 
Prefix Device 

~ N

j
6 

Verticle 
MOSP~WER 

Substrate 

Voltage [xlOl 

Selection 

7 

Suffix 

A B 

Geometry ----' 

Package ----~ 

Prefix Device Suffix 

SCL 4000 E+ 

pIuct Category T 
paCkage~ 
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Manufacture,r 

SOLITRON 

(Current) (Discontinued) 

SPRAGUE ELECTRIC 

SPRRGUE 

® 

STANDARD 
MICROSYSTEMS 

SYNERTEK 

© Ie MASTER 1983 

PART NUMBER GUIDE 
Part Number 

CM CMOS 
UC4xxx Linear 

Prefix 

UC6xxx PMOS Memory (discontinued) 
UC7xxx PMOS Memory (discontinued) 

family 
UC CMOS/ Complex Array 
UD Display Drivers 
UG Hall Effect Circuits 
UL Linear Circuits 
UT Thyristor Arrays 

Temperature 
N Limited Temperature Range 

-20°C to +85°C Typical 
o Industrial Temperature Range 

-40°C to +85°C 
S Military Temperature Range 

- 55°C to + 125°C 
X Preproduction Device 

family 
UH Peripheral Power/Display Drivers 

Family 
COM Data Communications 
CRT CRT Display 

CG Character Generator 
SR Shift Register 
KR Keyboard Encoder 

ROM Read-Only-Memory 
FDC Floppy Disk 
CCC Cassette/Cartridge 

Temperature Range 
None O°C to 70°C 

M -55°C to 125°C 
X Special 

Suffix 

Process (CMOS) 
(Hone) Limited Operating Voltage Range 

A 3-15 Volt Operating Voltage 
B 3-18 Volt Operating Voltage 

Package Style, Temperature Range (CMOS) 
D Ceramic DIP, -55°C to 125°C 
E Epoxy DIP, -40°C to 85°C 
F Cer DIP (Frit Seal) -55°C to 125°C 
H Uncased Die 
K Flatpack, - 55°C to 125°C 

Package Style, Temperature Range (Linear) 
(None) TO-99, -65°C to 125°C 

C TO-99, OOC to 70°C 
CE 8 lead MINI DIP, OOC to 70°C 
ID Uncased Die 

Package 
A Plastic DIP 
B Plastic DIP with Heat Sink Tabs 
C Chip 
H Hermetic DIP 
M 8-Pin Plastic DIP 
P Batwing DIP (Replaced by 8) 
Q Batwing Quad In-Line 
R Ceramic DIP 
S 4-Pin SIP 
T 3-Pin SIP 
U Thin 3·Pin SIP 
VI 12-Pin SIP 
Y TO-92 Transistor 
Z 5-Lead TO-220 

Package 
C Hermetic Flatpack 
D Hermetic DIP 
It Chip 
P Plastic DIP 

functional Options 
T TTL Clock Input 
HHigh Speed 

ST }ROM 
S10 Program Options 
PRO See Catalog 

HR MIL-STD-883 Level B 
BI Burned-In 
A Speed 20 MHz 

Example 

Prefix Device Suffix 

CM 4000 AD 

Package/Temperature -.J 

Prefix Device Suffix 

UL N 2111 A 

F~mih~ 
Temp:ralureJ . 

Package 

Prefix D~~~e SU~iX';i~;.~~ 

F~LY loei~.; 
paCkage~ ]~J~j 
Prefix Device Suffix I' j 
COM 5016 T X P ",\ ; 

I~ i 
Family ; 

Funclion 1" i 
Program Option .- . { : 

B Speed 15 MHz CRT Devices Only Pack~ge--------' 
C Speed 10 MHz 

Program Options 
X or XXX Specifies Mask Program 

Package 
No Letter Ceramic 

P Plastic 

Package 
C Ceramic 
P Molded 
D Cerdip 
X Dice 
F Flat Pac 
T TO Can 

Prefix Device 

~:m!e~Jture~2114 
Range 

Package 

Device Code 

Suffix 

L3 

Performance or ----' 
Processing Designator 
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Ie MASTER 

Manufacturer 

TELEDYNE PHILBRICK 

~~TELEDYNE PHILBRICK 

TELEDYNE 
SEMICONDUCTOR 

~.~ 
TELEFUNI(EN 

d:h Note: 
~~p ICs are marked TFK 

'V 

TEXAS 
INSTRUMENTS 

216 

PART NUMBER GUIDE 
Part Number 

Prefix 

Description 
1000 Series Operational Amplifier, Module 
1300 Series Operational Amplifier, IC 
1400 Series Operational Amplifier, FET IC 
1700 Series Operational Amplifier Chopper Stabilized 
2200 Series Power Supply, AC Input, PC Mount 
2300 Series Power Supply, DC Input, PC Mount 
2400 Series Power Supply, AC Input, Chassis Mount 
4000 Series Digital to Analog Converters 
4100 Series Analog to Digital Converters 
4200 Series Modular Instrumentation Amplifiers 
4300 Series Non-Linear Function Modules 

Suffix 

4700 Series Voltage to Frequency and Frequency to Voltage Converters 
4800 Series Sample-Hold Amplifiers 
4900 Series Deglitchers 

Temperature 
A DoC to 70°C 
B -55°C to 125°C 
C DoC to 70°C 
M - 55°C to 125°C 

Prefixes Assigned by the European 
Association "PRO ElECTRON" 
(See Pro Electron) 
Proprietary Devices 

U Integrated Circuits 

AC "Advanced Bipolar Circuits 
RSN Radiation Hardened Circuit 
SBP Bipolar Microprocessor 
SMJ MOS High Reliability 

SN Standard Circuit 
SNJ MIL STD-883 Method 5004 Level B 
TAC CMOS Logic Array 
TAL Low-Power Schottky TTL Logic Array 
TAT STL Logic Array 
Tl Linear Circuit 

Package 
J Plastic DIP 
l CerDIP 
N Ceramic DIP 
Y Dice 

B Bipolar 
M MOS 

Package 
J, JG Ceramic DIP 

JD Side braze ceramic DIP 
KA, KC, KD, KF Plastic power tab 

lP Plastic 3-lead 
N, NE Plastic DIP 

P Plastic DIP 
RA Ceramic Flat Pack 
T Metal Flat Pack 
W Ceramic Flat Pack 

NT Plastic DIP, 24 pin 300 mil 

Example 

Device Suffix 

8700 CJ 

II Temperature 

Package 

Prefix Device Suffix 

U 113 B 

Prefix Device Suffix 

SN 74 S188 

I.sJption I 
Temperature Range 

Package ------' 

TMS MOS Memory/ Microprocesor 
TM Microcomputer Module U Ceramic Flat Pack Prefix Device Suffix 

TBP Bipolar Memory 
SNC MACH VI, Level 3, Bipolar Circuits 

TC CCD Imager 
TCM Telecommunications IC 
TIED Infrared Detector 

TIL Optoelectronic Circuit 
VM Voice Memory Circuit 

JANB JAN-Qualified Circuits, Level B 
JBP JEDEC Standard MIL-STD-883B (SNJ) 

NF Plastic DIP, 28 pin 400 mil TMS 4027 ·15 Jl 
FH Single Layer Sq. Chip Carrier T II 
FK Multi Layer Sq. Chip Carrier Speed 
FE Multi Layer Rect. Chip 

Carrier Package 
WC Ceramic Flat Pack 
FG Multilayer chip carrier Temperature Range 

Temperature (Most Devices) Digital & Interface Prefixes 

54 
54H 
54l 
54lS 
54S 
55 
54Al 
54AlS 

Bipolar Suffixes 
C O°C to 70°C 
I -25°C to 85°C 
E -40°C to 85°C 
M - 55°C to 125°C 

74 
74H 

74lS 
74S 
75 
74AS 
74AlS 
76 

MOS Suffixes 
l O°C to 70°C 

Description 

Standard TTL Circuits 
High-speed TTL 
Low-power TTL 
Low-power Schottky TTL 
Schottky TTL . 
Standard I nterface Circuits 
Advanced Schottky TTL 
Advanced Low-power Schottky TTL 
Advanced Circuits 

Speed (MOS Only) 
- 15 150 ns Max. Access 

C - 25°C to 85°C 
R -55°C to 85°C 
M - 55°C to 125°C 
A - 40°C to 85°C 

- 20 200 ns Max. Access 
- 25 250 ns Max. Access 
- 35 350 ns Max. Access 

H DoC to 55°C 
S Special Range 
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Ie lVlASTER PART NUMBER GUIDE 
Part Number 

----------- -------------
Manufacturer 

TOSHIBA 

~ lfd 

TRW lSI PRODUCTS 

ufl(1P.trt LSI PRODUCTS 

UNIVERSAL 
SEMICONDUCTOR 

r-v-l UNIVERSAL 

Description 
TA Bipolar Linear 
ftC CMOS 

Prefix 

TO Bipolar Digital 
TM MOS 

Description 
MPY Multiplier 
TOC Other Functions/ Bipolar 
TMC CMOS Products 

Package 
C Jedec Type C Chip Carrier 
J Ceramic DIP 
l Leaded Chip Carrier 

Family 
UM Memories 

Fr=J SEMICONDUCTOR 
'-./ INC. 

WESTERN DIGITAL 

ZllOG Family 
lao 

~;:'1[J ~ l 

c=JJ]J]'©~ 
Speed 

an affiliate of A 4.0 MHz 
E)f(ON Corporation blank 2.5 MHz 

(Current) Device 
CPU Centra I Processor Unit 

~Zilog 
PIO Parallel Input/ Output Unit 
CTC Counter Timer 
SIO Serial Input/Output 

(Discontinued) DMA Direct Memory Access 

© Ie MASTER 1983 

Package 
P Plastic 
M Metal 

Suffix 

A Improved 'Type 
C Ceramic,' 

Temperature 
C Commercial (O°C to + 70°C 

Guaranteed) 
F Extended Temperature Range 

(- 55°C to + 125°C Guaranteed) 
A MIL-STD-883B 

(- 55°C to + 125°C Guaranteed) 

Temperature 
No letter O°C to + 70°C 

X Special 

Package 
C Ceramic DIP 
P Plastic Molded DIP 
D Cerdip 

Package 
A 40 Lead DIP, Ceramic 
B 40 Lead DIP, Plastic 
C 24 Lead DIP, Ceramic 
D 24 Lead DIP, Plastic 
E 28 Lead DIP, Ceramic 
F 28 Lead DIP, Plastic 
G 22 Lead DIP, Ceramic 
H 22 Lead DIP, Ceramic 
U20 Lead, Ceramic 
V 20 Lead, Plastic 

Package 
C Ceramic 
P Plastic 

Screening 
S Standard 
M Military 

Example 

Prefix Device Suffix 
TA 7173 AP 

Prefix Device Suffix 

1010 J1 C 

:::~::e 164 Pin DIP)] 
Temperature -------I 

Prefix Device Suffix 

UM 2147 XD·2 

M~ory ~ 
Temperature Range . 

Package 

Performance/ 
Speed Range 

Prefix Device Suffix 

TR1602 A 01 

Package -.J I 
Special parameter-.-J 

Prefix Device Suffix 

laO A - CPU CM 

~ilU 
Speed 

Package 

Screening 
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The following logos and symbols 
are provided to help you identify 
the manufacturers of Ie products. 

Sometimes different marks are 
used on a company's products, 

depending upon individual 
package sizes. 

lOGO 

£t\l 

AMH " \~ • ..~'" '\:~ ill 

C} A Subsidiary 
of Gould Inc 

ICjANALOG 
- -- DEVICES 

ANALDGICC 

BURR-BROWN" 

(;1 (E3l1E31 (I 

CHERRY~) 
SEMICONDUCTOR 

[] 
(6:: cOnlmodore _onduc<or....,.., 

1'V1O'.'I·' .... _·."t, 

~~j; 

(~ ~' 

mm~ 

Gt7 

~ 
[ill] 

JiP 

F 
FAIRCHILC 

$* r 
FEHRANTI 

F @. 
fUJITSU LIMITED 

INs&t~~ GI 

~ 

mJ 

MAN'UFAGURER 

ADVANC 0 E 
E MICRODEVIC S 

AMERICA N 
M MICROSYSTE S 

ANAL G o 
E DEVIC S 

ANALOG C 

BURR-BROW N 

CHERR 
SEMICONDUCTO 

I Micro Component 

Y 
R 
I 

COMLINEA R 
N CORPORATIO 

COMMODOR 
SEMICONDUCTO 

GROU 

CONSUME 

E 
R 
P 

R 
S MICROCIRCUIT 

CYBERNETI 
MICRO SYSTEM 

C 
S 

ILC DATA DEVIC E 
N CORPORATIO 

DATA GENERA L 

DATEl-INTERSI L 

ELECTRONI C 
S ARRAY 

EXAR INTEGRATE 
SYSTEM 

o 
S 

FAIRCHILD 

FERRANTI 

FUJITSU 

GENERAL 
INSTRUMENT 

GTE MICROCIRCUITS 

HARRIS 

lOGO 

@ 
-----., 

: HUGHES ~ 
'- __________________ .J 

HUGHES AIRCRAFT COMPANY 

Solid State Products 

H!Jbrid S!Jstcms 

I~ 

~~ \./." ':\t:." ":;: _:,11, 

~ 

• DmJmos 

intel" • 
0 

I~~n 

D~DIb 

~TIJ1][]D* 

~ 
LSI ceo 

COMJlUTER [] [] []·rJ 

SYSTEI\I'iS [l[]e 

11 
ML 

MANUFAGURER 

HITAC HI 

HUGH ES 
FT AI RCRA 

HYBRID SYSTE MS 

INTERNATION 
MICROELECTRONI 

Al 
C 

TS PRODUC 

INTEGRATE 
PHOTOMATRI 

o 
x 

INMO S 

INTE l 

INTERDESIG N 

INTERSI L 

IT 
semiconductor 

LSI COMPUTE 
SYSTEM 

R 
S 

LAMBD A 

MASTER LOGIC 

MCETM '?;, ·\.:f" -r ~,;\ 'i" " •. ," MC E 

u\A1l~ MICROCIRCUITS 

microcircuits TECHNOLOGY, INC. 
technology, inc. 

1£& MICRO NETWORKS 

1iffiJ6D~ MICROPAC 
INDUSTRIES 
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LOGO MANUFACTURER lOGO MANUFACTURER LOGO MANUFACTURER 

rl~ MICRO 
RAY RAYTHEON r!Jb SUPERTEX 

POWER SYSTEMS SEMICONDUCTOR 

@ MITEL n ~ SYNERTEK 
SEMICONDUCTOR (;.::::,EGc.G EG&G 

RE~rICOj\1 
RETICON 

-0 ~TELEDYNE TELEDYNE 
MITSUBISHI CR"t'STALONlCS CRYST ALONICS DU 

Ol~ ROCKWELL 
ROCI(WOIi ICOLLlNS) 

~~TEL£DYNE TELEDYNE 

ffillill * MMI MONOLITHIC PHILBRICK PHILBRICK 
MEMORIES 

~ SGS-ATES 
SEMICONDUCTOR 

k!:JUUITED 
=GS;<~mIq ~tf' TELEDYNE 

~Cr; TECHNOLOGIES MOSTEK SEMICONDUCTOR 
'1,' MOSTEI( 

SANYO 

® 
A)-.. 

MOTOROLA ~liI~ TFI< TelEFUNKEN 

~ 

~,~eG SEEO 

~~~* NATIONAL 
TECHNOLOGY, INC. 

SEMICONDUCTOR tee;; '-'1: [1 L\1 r;:@ TELTONE 

~[@]tm1 NCR 
Sm"~RiCS SIGNETICS 

~ mr TEXAS 

I INSTRUMENTS 

WEe 

biB rJEC Elactron:cs u.s.A. fnc. NEC 
Microcomputer Division SILICON 

I ~.~ GENERAL 
THOMSON- II 

GiLiCOn GnflO(,OL 
N1itYtJJ'D NITRON <> CSF COMPONENTS 

%~ 
~ 

SILICON 
SYSTEMS 

lJruil~ ~ OKI <@.>* OKI TMX . ,. 
JAPAN ® JAPAN 

fBJ ~ SILICONIX 
TOSHIBA J&. I 

~ OPTICAL 
\~' . .". 7".'~';~l 

ELECTRONICS 

~ SOLID STATE =~a.t:ll" LSI TRW 
SCIENTIFIC o 0 [][] Products 

A ... ~ PANASONIC :.~= UNIVERSAL 
MATSUSHITA 

I Matsushita) 

[SJ ~ * ~ SEMICONDUCTOR 
SOLITRON UNIVERSAl 

SEMICONDUCTOR INC 

PLESSEY PLESSEY ¢ WESTERN 

® 
DIGITAL 

SPRAGUE 

~ 
SPRRGUE ELECTRIC 

~!i!gsr PRECISION 
MONOLITHICS ZILOG 

~ 
EJ5(ON Corporation 

STANDARD 

[}l1@DO ~~~~~ RCA f",'1 MICROSYSTEMS *DISCONTINUED LOGOS PROVIDED TO IDENTIFY 
OLDER DEVICES. 
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A recent survey revealed that one out of two IC MASTER users refer 
to it once a week or more frequently. The survey also discovered that' 

out of four readers use Ie MASTER every day or 
almost every day. If you use IC MASTER frequently, 

you can obtain your own copy by ordering now. 
Use the order cards contained in this publication, 

or order by telephone as described below .. 

Ie MASTER is a two-volume set of technical data carefully 
organized to direct the engineer to the integrated circuits 
and related products that are closest to his specific needs. 
It is the surest way to find the optimum device to answer 

an engineering design requirement. By ordering now, 
you won't have to borrow or search for 

Ie MASTER the next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 64K dynamic 

". RAM with an access time of 120 nanoseconds 
or faster in less than 30 seconds? 

He can if he turns to the Memory section of 
Ie MASTER and looks fdr the 64K organization 

(words and bits per word) that he needs. 
Because each device is listed in order of 
access time, he can easily determ ine the 

devices that satisfy his speed requirements. 

In the United States only: 

You can order Ie MASTER simply by 
charging it to your VISA or Master Card 

credit card. To place your order, call now: 
(516) 222-2500. Ask for Extension 314. 



~[P[P[10(£~uO@~ 
~(]@u[] 

[Q)OOO[]CSu@Wv 
The Application Note Directory is a comprehensive 

gUide to the many Ie and Microcomputer Board 
application notes available. It lists the devices 

covered, describes each note, and tells who 
publishes each one. 

[X]@~~ u@ M5l1 
u[]{Ja ~[PfPlLU~uD@L'J 
L'J@u[] fIDDIRl[](gl@IfJV 

The application notes in this directory can be located by function or device 
number. 

1. To find out what is published by function, locate the closest topics in the 
index at right turn to the pages indicated, and scan through the listings. 

2. To find all the application notes covering a given device, look up the 
device in the Part Number Index at the front of this book. The ~ sign leads to 
application notes. 

The application note descriptions are organized under the headings: Digital, 
Microprocessor, Microcomputer Boards, Interface, Linear and Memory Beneath 
those headings are functional and applications categories arranged alpha
betically Within each category the notes are arranged in alphabetical sequence 
by title. The mixing of functions and applications is necessary, since application 
notes do not lend themselves to classification entirely by function or entirely by 
application. When an application note fits under several categories, it is listed in 
one and cross referenced by the others. This may mean that you have to spend 
five minutes checking a number of categories to be sure you've found every
thing you want, but finding suitable information can save you considerable 
design time. If an application note covers specific devices or it shows in some 
detail how certain devices are used, these device numbers are listed in paren
theses just below the title. 

The application note descriptions are as short as possible. They are designed to 
save you time in reading while giving an overall sense of the contents. The 
ler:gth of each note is indicated in parentheses on the last line; if the note is 
bound. into a book, the last line will show that it is part of a handbook, data
book, catalog, etc. 

Once you have determined which application notes you need, check to see if 
the manufacturer has placed the complete application note in the back of this 
section (immediately following the short descriptions). If not contact the 
manufacturer's sales office or write to the manufacturer. Be sure to give both 
the title and the application note number. Addresses and phone numbers are 
listed in the Manufacturers and Distributors Directory. 
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APPLICATION NOTE 
SUBJECTS 

Category 

DIGITAL 
Arithmetic. 
CMOS . 
Consumer. 
Counters .. 
General ... 
HNILlHTL 
High-Speed Logic. . 
High-Speed TTL .. 
12L ...... ' .... . 
LSI, General .. 
MUltiplexers . 
PLAs .. 
Pulse Handling .. 
Signal Processors 
TTL. General. 
Trigger Circuits .. 

MICROPROCESSOR 
Applications .... 
General. 
I/O .. , ..... . 

Page 

.228 
· .... 228 
· .... 231 

.. 231 
. .... 233 

· .. 233 
.. 234 

. .... 235 
· .... 235 
..... 235 

. .. 235 
..235 

· ... 236 
. .... 236 
· .... 236 
· ... 237 

... 238 
· ... 240 

241 
. Programming . . ............. 242 
Systems. 

MICROCOMPUTER BOARDS 
Applications . 

INTERFACE 
Converters. 
Data Transmission 
Drivers .... 
Encoders .. 
MOS/Bipolar .. 
Multiplexers ... . 
Switches ... . 

LINEAR 
Active Filters. 
Amplifiers, Current. 
Amplifiers, Instrumentation 
Amplifiers, Operational .... 
Amplifiers, Power. 
Amplifiers, RF . 
Amplifiers, Special Purpose .. 
Amplifiers, Video . 
Arrays. 
Communications 
Comparators 
Consumer, AM/FM . 
Consumer, Audio ..... . 
Consumer, Medical .. . 
Consumer. TV 

. ... 244 

· ... 250 

.252 
· ... 257 

· .... 259 
· ... 260 

.261 
. .... 261 
· .... 261 . 

.264 
. .... 264 

. ........... 264 
.264 
.267 

.. 268 
· .... 268 

.269 

.269 

.270 

.270 

.271 
..... 272 
.... 273 

· .... 273 
Followers ..... . .. , ........... 274 
General. 
Industrial Control 
Instrumentation .... 
Modulators. 
Multipliers ...... . 
Phase-locked Loops. 
Photosensitive DeVices 
Power Control 
Power Supplies 
Preamplifiers .. 
Regulators 
Thermal Considerations 
Timers .... 
Transducers . 
Voltage References 

MEMORY 
Analog. 
Character Generators .. 
EAROMs. 
General ...... . 
Microprogramming . 
PROMs .. 
RAMs 
ROMs ... 
Shift Registers ... 

· ... 274 
. ... 276 

.. 276 
..... 277 

. .. 278 
..... 278 
· .... 279 
..... 279 

.280 
· .... 280 
· ... 281 
· ... 282 

..... 282 
· ... 282 

...... 283 

227 



APPLICATION NOTE DIRECTORY 

DIGITAL 

Arithmetic 

1 "A Four-Cycle Butterfly Arithmetic Architecture" 
Explains the background of the FFT and the computational 
element called the butterfly. A block diagram of the FFT 
processor is presented and the DAU (data arithmetic unit) 
architecture is described in detail. The text's description of 
the four FFT instructions are supplemented by computational 
diagram, block diagrams, a data flow chart and a timing 
diagram. 
TRW/LSI A-10 

2 "AM25S10 Four-Bit Shifter" 
(AM25S10) 
Provides functional description and discusses logic 
equivalents. Applications: up-shift, down and around end 
shifts, scaling and fixed multiplication. 
Advanced Micro Devices(10pp) 

3 "Applications of the TTLIMSI 93S43 4-Bit by 2-Bit Two's 
Complement Multiplier" 
(93S43) 
How to implement a combinatorial multiplication array of any 
size for two's complement numbers. How to multiply in other. 
number representations. Speed/hardware tradeoffs, nor
malization of floating pOint numbers after multiplying, 
rounding or truncation of double length products. 
Fairchild AN-329 (15pp) 

4 "Arithmetic Arrays Using Standard COS/MOS Building 
Blocl(s" 
(CD4001, CD4008, CD4011, CD4013, CD4019) 
Describes design of a 32-bit full adder/arithmetic logic 
system. Discusses four-bit full adder, quad AND-OR select 
gate, dual D-type flip-flop, input NAND gates, input NOR 
gates, and arithmetic register. 
RCA ICAN-6600 (6pp) . 

5 "COS/MOS Rate Multipliers-Versatile Circuits for 
Synthesizing Digital Functions" 
(CD4089, CD4527) 
Describes operation of a rate multiplier, and the effects of 
cascading. Covers addition, subtraction, multiplication, 
division, square and higher order roots, frequency ratios and 
integration. Also discusses symmetric operations.-
RCA ICAN-6739 (12pp) 

"Fast Multipliers Using TTL Read Only Memories" 
See listing under (Memory) ROMs. (Texas Instruments) 

6 "Floating Point Multiplier" 
Explains how to implement a 24-bit floating point multiplier 
using one MPY-12HJ multiplier and other devices. 
TRW/LSIA-6 

7 "High-Speed TTL Adders" 
(DM5483, DM7483) 

228 

Describes 16-bit parallel adders, using the DM7283/ 
DM8383, and connections for ripple-carry addition. Also 
describes BCD adder techniques implemented with these 
devices. Shows how the devices can be used to improve the 
performance of MOS storage systems. 
National AN-35 (6pp) 

Arithmetic (cont) 

8 "LSI Multipliers Application Notes" 
Describes larger and smaller word multiplication, higher 
speed multiplication and division using multiplication. 
TRW/LSI A-1 

"MECL 10,000 Arithmetic Elements MC10179, MC10180, 
MC10181" 
See listing under (Digital) High Speed LogiC (Motorola). 

9 "Multiplier-Accumulator Application Notes" 
Covers the use of multiplier-accumulators including an 
explanation of the clock, input and output controls. Other 
discussions include: larger word accumulations, multiplica
tion plus a constant, operation with microprocessors, digital 
filters and complex multiplication. 
TRW/LSIA-7 

10 "NBCD Sign and Magnitude Adder/Subtracter" 
(MC14560, MC14561) 

. Describes CMOS parallel adder-subtracters for both signed 
and unsigned natural binary coded decimal (NBCD) numbers. 
Motorola AN-738 (7pp) 

11 "The AM2506-A Latching ALU" 
(AM2506) 
Combines four-bit arithmetic logic unit and four-bit latch. 
Describes application in high-speed multiple word adder, 
multiple master-slave registers, 16-word arithmetic register, 
multiplication at 16 MHz rate. 
Advanced Micro Devices (4pp) 

12 "Wire-A-Gate with the AM25LS2521 Comparator" 
(AM25LS2521) 
Describes device logic and uses of the device for decoding 
I/O addresses in a microprocessor system. Also covers a 
combination lock application. 
Advanced Micro Devices (8pp) 

CMOS 

13 "54C174C Family Characteristics" 
(MM54C Series, MM74C Series) 
Discusses output,·. noise and temperature characteristics, 
power consumption, and propagation delay for the 54C/74C 
logic family. 
National CMOS Databook AN-90 (6pp) 

"A 3112 Digit DVM Using an Integrated Circuit Dual Ramp 
System" 
See listing under (Linear) Instrumentation (Motorola) 

14 "A COS/MOS PCM Telemetry and Remote Data Acquisi
fion Design" 
(CD4000 Series) 
Describes data transmission formats and the following data 
acquisition sections: analog and digital multiplexers, A/D 
converters, transmission formatters and system program
mers. 
RCA ICAN-6289 (12pp) 
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DIGITAL 

C~~~OS (cont) 

"A New CMOS Analog Gate Technology" 
See listing under (Interface) Switches. (Intersil) 

"A Simplified Approach to Testing CMOS Inverters and 
Gates" 
Bench tests using a power supply and a V-O-M are described. 
They include continuity, input leakage, quiescent device 
current, output voltage, noise immunity, output drive current 
and threshold voltage. 
Solid State Scientific AN-107 (4pp) 

2 "A Typical Data-Gathering 8. Processing System Using 
CD4000A-Series COS/MOS .Parts" 
(CD4000 Series) 
Describes data-gathering and processing system using 
CMOS circuits. Includes discussion of input signal condition
ing and transmission, the digital processor unit, receiver, 
memory, arithmetic unit, display unit, output buffer, output 
transmitter, receiver, and control unit. 
RCA ICAN-6210 (11pp) 

"Application of CD4016A Quad Bilateral Switch" 
See "Transmission and Multiplexing of Analog or Digital 
Signals Using the CD4016A Quad Bilateral Switch" Under 
(Interface) Data Transmission. (RCA) 

3 "Application of the RCA-CD40!l3B COS/1\10S Schmitt 
Trigger" 
(CD4093B) 
Describes characteristics of the CD4093 quad 2-input 
Schmitt trigger. Covers applications in waveshaping 
(sinewave to squarewave, edge delay, edge detection), 
power-on reset, astable multivibrators and use as a Schmitt 
trigger for noise immunity. 
RCA ICAN-6346 (6pp) 

4 "Applicationo of CD40107BE COS/MOS Dual Buffer" 
(CD40107BE) 
Describes the characteristics of the CD40107BE and the 
variety of applications including a lamp driver, an LED driver, 
and a relay driver. 
RCA ICAN-6564 

5 "Applicntiono of CMOS Integrated Circuito in Communica
tiono Equipment" 
(SCL4000 Series) 
Uses of SCL4000 Series Circuits as frequency synthesizers, 
digital frequency displays, frequency scanners, and squelch 
circuits. 
Solid State Scientific AN-108 (4pp) 

6 "Astable and Monostable Oscillators uoing RCA CO
S/MOS Digitnllntegrated Circuits" 
(CD4000 Series) 
Describes several techniques used to compensate for the 
normal threshold variation of MOS devices in the design of 
stable multivibrator circuits for operation at frequencies up to 
1 MHz. Also covers applications for multivibrator circuits 
including VCOs, voltage controlled pulse-width circuits, and 
phase-locked VCOs. . 
RCA ICAN-6267 

© IC ~~1ASTER 
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C~~~OS (cont) 

7 "Battery-Powered Digital-Dinplay Clocl~/Timcr and i\1eter
ing Applications Utilizing the RCA CD4026A und CD4033A 
Decade Countero 7-Segment Output Types" 
(CD4009, CD4010, CD4026, CD4033) 
De~cribes the CD4026A/33A ICs and their use with 
7-segment display units. Discusses interface packages and 
methods to help the designer optimize his system. Includes a 
discussion of battery-operated systems for digital clocks and 
watches. 
RCA ICAN-6733 (16pp) 

o "CMOS Analog r.~ultiplC}(Qm and Switches; Applications, 
Considerationo" 
Covers selection criteria, parameter definitions, handling and 
design precautions, typical applications, and other topics 
concerning CMOS analog multiplexers and switches. 
Harris Semiconductor AN-520 (9pp) 

9 "CMOS Databoo!c" 
Primarily contains data sheets, but also includes the following 
application notes individually described elsewhere: AN-77, 
88,90, 118, 138, 140, 177,200; DB-5, and MB-18. 
National Semiconductor $6 

10 "Cr.10S Eltpandable Gates" 
(SCL4402A, SCL4412A) 
Compares the transfer characteristics of ordinary CMOS 
gates to those gates using double buffered output. Includes 
performance characteristics and discusses expansion of 
SCL4412A and SCL4402A to 12-input NOR, 16-input OR, 
and other combinations. 
Solid State Scientific AN-102 (3pp) 

11 "CMOS Linear Appliclltiono" 
(MM74COO, MM74C02, MM74C04) 
Describes use of CMOS devices biased to operate at the 
midpoint of the transfer characteristics. 
National CMOS Databook AN-88 (3pp) 

12 "CMOS Monostablo Multivibrators" 
(MC14538B) 
Covers theory of operation with emphasiS on pulse widths, 
retriggerable and non-retriggerable operation. Describes 
use in a tachometer. 
Motorola AN-772 (7pp) 

13 "Cr.10S Oscillatom" 
Describes square wave oscillators that can be built with 
CMOS logic elements. 
National CMOS Databook AN-118 (4pp) 

14 "CMOS Wave Shaping and Level Detection" 
Describes methods to obtain modified transfer characteris-

. tics of double buffered NAND gates, by connecting inputs 
together, connecting extra inputs to Vcc, etc. Shows how to 
obtain variable amounts of hysteresis, and describes 
systems of level detection using trigger circuits. 
Solid State Scientific AN-109 (5pp) 

15 "CMOS, the Ideal Logic Family" 
Talks about the characteristics of CMOS logic. Describes 
system considerations, interfacing to other logic types, and 
timing considerations. 
National CMOS Databook AN-77 (7pp) 
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cnnos (cont) 

"CMOS/MOS Interfacing Simplified" 
See listing under (Interface) MOS/Bipolar (RCA) 

"CMOS/MOS Rate Multipliero-Vernatile Circuito for 
Synthesizing Digital Functions" 
See listing under (Digital) Arithmetic (RCA) 

1 "COS/MOS Electrostatic-Diochnrge Protection Net
\'Iorks" 
(CD4000 Series) 
Discussion and illustrations of the various electrostatic
discharge protection networks provided on RCA CMOS 
parts. 
RCA ICAN-6572 (2pp) 

2 "COS/MOS Integrated Circuito Manual" 
(CD4000 Series) 
Discusses fabrication, logic system design, and applications 
of RCA COS/MOS circuits. 
RCA CMS-272 $5.00 (168pp) 

"Design of Fixed and Programmable Counters Uoing the 
RCA 4018A COS/MOS Preoettable Divide-by-"N" 
Counter" 
See listing under (Digital) Counters. (RCA) 

3 "Designing \'lith MM74CSOO, MM74C918 Dualliigh Voltage 
CMOS Drivern" 
(MM74C908, MM74C918) 
Presents curves for power dissipation design limits. Shows 
simple driver circuits plus flasher, oscillator, siren and latch 
applications. 
National CMOS Databool< AN-177 (12pp) 

4 "Fundumentals of Teoting COS/MOS Integrated Circuito" 
Describes the techniques employed in testing CMOS devices 
to assure their adherence to data sheet specs. 
RCA ICAN-6532 (14pp) 

5 "Getting the Most Out of CMOS Devices for Analog 
Switching Jobs" 
Describes latch-proof junction isolation, floating-body 
junction isolation, and dielectric isolation as solutions to 
CMOS problems when applied to analog deSign. 
Harris Semiconductor AN-521 (7pp) 

6 "Guide to Better liandling and Operations of CMOS 
Integrated Circuito" 
Recommends specific handling and operating practices to 
minimize the probability of damage in manufacturing and 
field environments. 
RCA ICAN-6525 (5pp) 

7 "Improved CMOS Gate Design" 
(SCl4000 Series) 
Description of the output buffering of the SCl4000 Series. 
Solid State Scientific AN-105 (3pp) 

8 "Interfacing Analog and Digital Displays with CMOS 
Integrated Circuito" 
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(CD4000 Series) 
Details some of the CMOS ICs most suitable for interfacing 
the electronic circuit and the display. For digital displays, 
basic display operation is also covered as an aid in selecting 
the appropriate interfacing device. 
RCA ICAN-6595 (12pp) 

CMOS (cont) 

9 "Interfacing COS/MOS with Other Logic Families" 
(CD4000A Series) 
Describes conditions governing interface of CMOS 4000A 
series with other logic families. 
RCA ICAN-6602 (12pp) 

10 "Interfucing with CMOS" 
Describes the electrical characteristics of CMOS inputs and 
outputs. Discusses interfacing CMOS with CMOS, PMOS, 
NMOS, DTLlTTl, HTl, and ECl. 
Solid State Scientific AN-104 (5pp) 

11 "Intrinsically Sufe Data Acquisition" 
Presents methods by which CMOS circuitry can be used in 
the construction of intrinsically safe low-level multiplexers, 
A/Os, and instrumentation amplifers. 
Burr-Brown AN-84 (4pp) 

12 "Introduction to CMOS Integrated Circuits with Three
State Outputo" 
Describes a wide variety of CMOS ICs incorporating 
transmission gates with standard logic. Gives design rules. 
Covers applications in analog switching and multiplexing, 
digital multiplexing, and data bussing. 
Motorola AN-715 (19pp) 

"MM54CI74C Voltage Translation/Buffering" 
See listing under Interface (National) 

"NBCD Sign and Magnitude Adder/Subtracter" 
See listing under Arithmetic (Motorola) 

13 "Noise Immunity Comparison of Cr.10S Versus Popular 
Bipolar Logic Families" 
Compares the noise immunities of TTL, DTl, HTl, and CMOS 
logiC families. Discusses common noise sources, precautions 
against noise, noise specification, and standard noise tests. 
Motorola AN-708A (8pp) 

14 "Noise Immunity of COS/MOS 8-Series Integrated 
Circuits" 
(CD4000UB Series, CD4000B Series) 
Evaluates noise immunity of B-Series CMOS devices with 

respect to noise-energy immunity, and dc/ac noise
immunity. Includes definitions of test terms, discussion of 
logic-system noise and rejection, and schematics. 
RCA ICAN-6587 (9pp) 

15 "Noioe Immunity of COS/MOS Integrated-Circuit Logic 
Gates" 
(CD4000A, CD4001A) 
Evaluates noise immunity of the CD4000A/01A gates with 
respect to external noise, crosstalk, transmission-line 
reflections, power-line noise, and ground-line noise. Includes 
schematics and logic diagrams. 
RCA ICAN-6176 (8pp) 

16 "Parallel Clocking of Sequential CMOS Devices" 
(CD4000A Series, CD4000B Series) 
Shows how to avoid logic-state errors in cascaded CMOS 
devices by optimizing clock transition time. 
RCA ICAN-6948 (2pp) 
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Ct\,10S (cont) 

1 "Radiation Re!li!ltance of the COS/MOS CD4000A and 
CD4000B Serien" 
(CD4000 Series) 
Studies permanent and transient radiation as they affect 
CMOS devices. 
RCA ICAN-6563 (3pp) 

2 "Scanning logic for RF Scanner-Receivem U!ling CMOS 
Integrated Circuitn" 
Describes rf scanner-receiver control functions using 
standard CMOS devices. Covers crystal switching and 
priority channel monitoring with mention of phase-locked 
loop designs. ' 
Motorola AN-753 (7pp) 

3 "Underntnnding Buffered and Unbuffered CMOS Chnr
ncteri!lticn" 
Presents the relative merits of buffered and unbuffered 
CMOS devices. Provides background, definitions, and an 
applications chart. 
RCA ICAN-6558 (8pp) 

4 "Underntanding CMOS" 
Programmed text covers basic theory, construction, and 
characteristics of COS/MaS digital integrated circuits. 
Describes RCACOS/MOS circuits, packaging, specifica
tions, and design factors. Programmed instruction format 
enables a reader to learn at his own pace. 
RCA CPI-279 (80pp) $2.00 

5 "Uoing the CD4047 A in COS/MOS Timing Applicntion!l;' 
(CD4047) 
Compares this monostable-astable multivibrator with 
simpler types of oscillator circuits and discusses applica
tions, including a noise discriminator, low-pass and 
band-pass filters, a frequency discriminator, and a pulse 
generator. 
RCA ICAN-6230 (13pp) 

6 "Uning the CD4520B to Denign Dividem with Symmetricnl 
Outputn" 
(CD4520B) 
Describes how to use this CMOS counter to divide an input 
frequency by N where N is any integer from 2 to 256 and 
obtain outputs with approximately 50% duty cycles. . 
RCA ICAN-6362 (10pp) 

7 "U!ling tho SCl 4520 Dual Mono!ltablo Multivibrator" 
(SCL4528) 
Describes operating modes and timing, equations for pulse 
width calculations. 
Solid State Scientific AN-111 (6pp) 

Consumer 

8 "Cnlculator lenrnn to &Ceep Timo" 
Describes stopwatch and keyboard controlled interval timing 
functions using the MM5736 calculator chip. 
National MaS/LSI Databook AN-119 (8pp) 

9 "Handheld Cnlculator Bnttery Systems" 
Describes the tradeoffs in battery performance for 6.5-9.5v 
calculators driven by 2,3 and 4 cell as well as 9v. batteries. 
National MOS/LSI Databook AN-149 (4pp) 
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Consumer (cont) 

"High Voltnge Shift Registers Move Displnys" 
See listing under (Memory) Shift Registers (National) 

10 "I(eyle!lo loclc Circuit" 
(LS7220) 
Describes device operation and implementation in a digital 
lock. 
LSI Computer Systems (6pp) 

11 "Timekeeping Advancen Through COS/MOS Technology" 
Discusses basic oscillator deSign considerations, practical 
oscillator circuits, and some typi~al timing-circuit applica
tions, including wrist watches, wall clocks, and auto clocks. 
RCA ICAN-6086 (12pp) 

12 "Universal CountiDisplny Circuit" 
(ZN1040AE) 
Examines range of applications for a 4-decade up/down 
counter with BCD and seven-segment outputs. Covers 
external circuit connections and component values for zero 
suppression, blanking, decimal-point input, lamp test, and 
common anode or common cathode LED displays. 
Ferranti (23pp) 

13 "Using Standnrd Nntional Calculators in Industrial nnd 
Microprocen!lor Applications" 
Discusses keybounce and noise rejection, ready signal 
operation, and zero suppression as they pertain to using 
calculator circuits in applications. 
National MaS/LSI Databook AN-176 (4pp) 

Counters 

14 "A 200 MHz Autoranging MECl-l\1cMOS Frequency 
Counter" 
(MC10000 Series) 
Presents basic frequency counter design along with the 
schematics and diagrams needed to build a 200 MHz 
autoranging frequency counter. 
Motorola AN-742 (11pp) 

15 "A Basic Selection Guide to Digital Countem" 
(CD4017, CD4024, CD4518) 
Discusses the advantages of the binary ripple counter and 
compares it with the Johnson decade counter and the BCD 
counter. Also covers selection of the most suitable counter 
for specific applications. 
RCA ICAN-6552 (6pp) 

"An MSI 500 MHz Frequency Counter U!ling MECl and 
MTTl" 
See listing under (Digital) High Speed Logic. (Motorola) 

16 "Application!l U!ling the MI(50395 Six Decade Counter 
Display Totalizer': 
(MK50395. MK50396. MK50397) 
Discusses use of the counter in batch control position 
measurement, greater-than less-than detection, automatic 
stop, frequency counter, darkroom timer, digital tuning, and 
N-Pulser applications. 
Mostek (16pp) 
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APPLICATION NOTE DIRECTORY 

DIGITAL 

Coun.ters (cont) 

1 "Battery-Powered 5 MHz Frequency Counter" 
Describes a battery operated 5 MHz counter built with CMOS 
for low power operation. Discusses methods to minimize 
power consumption. 
Motorola AN-717 (9pp) 

2 "Calculator Chip MaltOs A Counter" 
(MM5736, MM5739) 
Discusses use of the MM5736 calculator chip as a counter 
operating up to 120 Hz. 
National MOS/LSI Databook AN-112 (6pp) 

3 "Design of Fixed and Programmable Counters Using the 
. RCA 4018A COS/MOS Presettable Divide-by-"N" 

Counter" 
(CD4018) 
Describes the use of this device in single-decade and 
multi-decade fixed and programmable divide-by-"N" 
counters. System considerations, such as switch simplifica
tions, components minimization, and speed are also 
discussed. 
RCA ICAN-6498 (6pp) 

4 "Five Digit Accumulator/Elapsed Time Indicator" 
(MC14534) 
Describes in detail the circuit for a CMOS 5 digit elapsed time 
indicator and a 99,999 count accumulator with a 1-999 
prescaler. 
Motorola AN-743 (5pp) 

5 "ICeyboard Programmable Divide-by-"N" Counter with 
Symmetrical Output" 
(MM54C922, MM74C922) 
Describes a circuit to divide by 1 through 16 by pushing a 
Single key for each diviSion ratio. 
National D8-5 (2pp) 

6 "Single IC Forms 2-to-9-Bit Ring Counter" 
(AM2503) 
Describes use of device to make a ring counter. 
Advanced Micro Devices (2pp) 

7 "The Logical Design of Shift Counters" 
Presents two techniques to aid in designing shift-register 
counters. Gives results for "sequence tree". and "count 
multiplication" techniques for cycle lengths of 30 or less. 
Shows solutions for both "D" flip-flops and J-K flip-flops as 
the input elements of the shift register. 
Motorola AN-576 (8pp) 

a "Using tho MIC5009P MOS Counter Time~Base Circuit" 
(MK5009) 
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. Describes the use of the MK5009 along with complete circuits 
for a digital frequency meter, pulse generator and 
digitally-programmable one-shot. Discusses operation of the 
units oscillator circuit. 
Mostek AN-104 (4pp) 

Countero (cont) 

9 "Using the SN74160 Family of Synchronous Counters" 
(SN74160, SN74161, SN74162, SN74163) 
Describes carry circuit operation, cascading and program
ming. 
Texas Instruments Application Report CA-17 4 (7pp) 

General 

"Criteria for Choosing Resins and Evaluation Tests for 
Discrete and Integrated Power Devices in Plastic 
Paclmges" 
See listing under (Linear) General (SGS-ATES) 

10 "Custom Bipolar Integrated Circuits for Automotive 
Applications" 
Provides overview of bipolar ICs for customized systems in 
automotive and other applications. Reviews a typical custom 
development cycle and examines tradeoffs with other 
approaches. 
Sprague TP79-2 (8pp) 

11 "Digital Telephone-System Components - CODECs-ond 
the 11 and A Laws" 
Defines terminology associated with converting telephone 
systems from analog to digital operation; discusses design 
and operation of codecs as governed by 11 and A laws. 
RCA ICAN-6941 (7pp) 

12 "Don't Be Confused by Switching Time Specifications" 
Uses a TTL J-K flip-flop to explain switching time 
specifications. 
Advanced Micro Devices (4pp) 

13 "Economics of ISL Gate Arrays" 
(8A 1200, 8A 1260, 8A 1542) 
Describes manufacturing cost savings achievable by 
replaCing standard 74-series logic with ISL gate arrays. 
Signetics 

14 "HMOS Reliability" 
Describes HMOS technology and device operation. Presents 
failure mechanisms, 'reliability testing, and test results. 
Intel RR-18 (9pp) 

15 "How Cost Effective Are Custom IC's?" 
(MONOCHIP) 
Looks at the relative economies of discrete circuit designS 
versus semicustom IC's at various volume levels. Economic 
costs often not analyzed such as rework, supervisory 
overhead, inventory maintenance, quality assurance, and 
purchasing and stocking costs are included . 
Interdesign APN-5 (6pp) 

16 "Logic Design for CMOS and NMOS Monochips" 
(MONOCHIP) 
Describes techniques for transforming breadboard logiC into 
MONOCHIP compatible logic using equivalent gates. Uses 
the 4008 binary adder and 4516 up/down counter as 
examples. 
Interdesign APN-14 (15pp) 
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General (cont) 

"Low Co::;t Vema tile CRT Terminal U::;ing thc SND5027 and 
SNDB002" 
(SNDS027, SND8002) 
Discusses the design of a CRTterminal using two MaS/LSI 
devices that minimize parts count in the display circuitry. 
SSS AN-303 (10pp) . 

2 . "r.10S 100-Bit \'Iord Gcnerator" 
Describes how to build a 100-bit word generator using MaS 
ICs. 
National MB-1 (2pp) 

3 "r.l0S Clocle Savcm" 
Design and use of MaS Clock-Drive Networks. Offers tips for 
saving power and lowering component costs. 
National MB-S (2pp) . 

4 "Nonvolatilc Logic Applicationo" 
(MN9102, MN910S, MN9106, MN9107, MN9108) 
Provides theory and application of several MNOS ICs that 
combine logic and nonvolatile memory functions. Example 
applications include an elapsed-time indicator, last-program 
memory and decade counter. 
Plessey(40pp) 

5 "Solid-Statc Dcvice::; r.1anuol" 

G "Special Functiono Datoboo!c" 
Primarily contains data sheets, but also includes the following 
application notes described elsewhere: AN-10, 13,28,33,38, 
48,49,63, 7S, 76, 1S6, 1S9, 180, 21S, 219, 221; MB-9, LB-2, 
14,17. 
National Semiconductor $6 

7 "Tho Si'JD5027 Video Timor-Controllcr" 
. (SNDS027) 

Describes a user-programmable LSI device containing the 
logic for generating timing signals required in presentation 
and formatting video data on CRT monitors. 
SSS AN-301 (19pp) 

o "Touchcontrol Circuit::; for Capacitance S\'/itching" 
Describes seven MaS les that interface with a capacitive 
keypad panel to form a nonmechanical switching system. 
Includes discussion on keyboard scanning, noise immunity, 
switch size, capacitance values, multiplexing, panel con
struction and output considerations. 
American Microsystems Inc. (1Spp) 

9 "\"Iorot Ca::;e Dcnign For Integrated Circuit::;" 
Discusses defining worse case conditions of an IC design 
parameter variations, breadboarding for verification of 
worse case conditions and parasitic effects. 
Interdesign APN-2 (Spp) 

N~Jll/~JTL 

"Combining HNIL and Cr.10S-An Optimum Dc::;ign 
Techniquo" 
See listing under (Interface) MaS/Bipolar (Teledyne 
Semiconductor) 
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t-1~JIL/I-ITL( cont) 

10 "Combining HrJlL nnd CMOS-an Optimum Deoign 
Tcchnique" 
Outlines advantages of combining HNIL and CMOS devices 
in system design, includes HNILICMOS interface techniques. 
Teledyne Semiconductor APB 1 (3pp) Data and Design 
Manual $S.OO 

11 "Dc::;ign Tcchniquc::; with HiNIL 367 Quad Schmitt Trigger" 
General discussion of Schmitt Trigger and the differences of 
the 367, which ignores 'open inputs and offers 3.Sv noise 
immunity. Applications include line receivers, pulse 
stretchers, ac detectors, free-running and voltage-controlled 
oscillators. 
Teledyne Semiconductor HiNIL AN-2 (4pp) 

12 "Dc::;igning Progmmmnbio Controllcm with HiNIL" 
(380,312,371,311,372,302) 
Discusses using HNIL circuits, such as BCD-to-decade 
decoders, decode counters, buffers, gates and flip-flops, to 
design programmable controllers ranging in complexity from 
simple single-output systems to cascaded systems with 
multiple output. 
Teledyne Semiconductor. AN-3 (4pp) Data and Design 
Manual $S.OO 

13 "HiNIL 375 Univcr::;al Shift Rcgioter" 
Operation and applications of this synchronous 4-bit device 
as a 4 and 8-bit shift-left, shift-right register, 7 and 8-bit I 

parallel-to-serial and serial-to-parallel converters and 
various counters. 
Teledyne Semiconductor HiNIL AN-4 (10pp) 

14 "HiNlL Intcrfacc Summary" 
Circuit diagrams show how to interface HNIL devices with 
TTLlDTLlRTL, TTL, CMOS, PMOS, and NMOS circuits. 
Teledyne Semiconductor APB S (1pp) Data and Design 
Manual $S.OO 

15 "High tJoisc Immunity Logic-Powcrful, Vcmatile and 
Growing" 
Discusses advantages of using HNIL devices in systems 
operating in electrically noise environments. 
Teledyne. Semiconductor AN-S (Spp) Data and Design 
Manual $S.OO 

16 "!Cccping thc Buga Out of Microproccooor Systcms with 
High Noi::;c Immunity Logic" 
Discusses the advantages of substituting HNIL interface 
devices for conventional I/O logic in microprocessor 
systems. 
Teledyne Semiconductor APB 4 (1pp) Data and Design 
Manual $S.OO 

17 "Noi::;c Immunity \'/ith r.1otorola High Thrcohold Logic" 
(MC660 Series) 
Compares noise immunity characteristics between High 
Threshold Logic (HTL) and standard saturated logic devices. 
Discusses noise injection and noise reduction techniques. 
Motorola AN-298 (Spp) 

10 "Protccting Logic Inputa" 
Discusses the use of resistors, capaCitors and diodes for 
protecting logic-circuit inputs from large voltage spikes. 
Teledyne Semiconductor APB 2 (2pp) Data and Design 
Manual $S.OO 
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HNIL/HTL (cant) 

1 "The 355 Timer Solven Noine Problem" 
Compares the 355 and 555 timer chips in applications using 
higher power supply voltages. 
Teledyne Semiconductor APB 3 (2pp) Data and Design 
Manual $5.00 

2 "The HiNIL 347-A Dunl Retriggernble One Shot with High 
Noine Immunity" 
Description and application details for this device are 
provided along with diagrams showing its use in pulse 
generators, coincidence detectors, frequency dividers, 
voltage to frequency and frequency to voltage converters, a 
pulse absence detector and an ac line presence'detector. 
Teledyne Semiconductor Digital AN-6 (6pp) 

3 "Using Bipolnr Logic To Improve Performnnce in CMOS 
nnd Microprocensor Syntemn" 
(367,350) 
Discusses applications reflecting advantages of speed, 
power and noise immunity resulting from combining HNll, 
Schottky and CMOS in microprocessor systems. 
Teledyne Semiconductor AN-7 (4pp) Data and Design 
Manual $5.00 

4 "Using High Note Immunity Logic" 
Reviews operating characteristics of NiNll devices and 
discusses loading rules and techniques for interfacing to 
MOS circuits and microprocessors. 
Teledyne Semiconductor AN-1 (7pp) Data and Design 
Manual $5.00 

5 "Using Motoroln High Threshold Logic" 
(MC660 Series) 
Describes MC660 series ICs and provides many of the 
characteristics of these units. Application examples include 
logic translation, line driving, and trigger circuits. 
Motorola AN-467 (11 pp) 

High Speed Logic 

6 "A High Speed FIFO Memory Using the MECL MC1143 
Register File" ' 
(MCM10143) 
Describes the required features of a high speed FIFO design. 
Different approaches are compared and a design is shown 
using the MC10143 Multiport Register File. 
Motorola AN.:.730 (6pp) 

7 "AC Noise Immunity of MECL 10,000 Integrnted Circuitn" 
(MECl) , 
Discusses ac noise immunity. Describes test circuits for 
measuring this immunity and the results to be expected for 
MECl 10,000 circuits. 
Motorola AN-592 (6pp) 

8 "An MSI 500 MHz Frequency Counter Using MECL nnd 
MTTL" 
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(MECl) 
Describes design of 8-digit lED readout counter using MECl 
III, 10,000 and TTL. Discusses two prescalers using MECl, 
two input amplifier designs, and a time-base controller for the 
counter's multiphase clock. 
MotorolaAN-581 (9pp) 

High Speed Logic (cant) 

"Bunsing \'lith MECL 10,000 Integrated Circuits" 
See listing under (Interface) Data Transmission (Motorola) 

9 "F10,000 Serien ECL" 
(ECl Series) 
Operation and circuit parameters are described for the 
Fairchild ECl Series. 
Fairchild AN-330 (6pp) 

10 "IC Crystnl Controlled Oncillntors" 
(MC1023, MC1662, MC10101, MC10116) 
Describes use of MC1023 OR/NOR gate as an amplifier and 
oscillator. Discusses square wave oscillator circuits with 
crystal control capable of output frequencies up to 150 MHz. 
Examples use MC10116/10101, and MC1662. 
Motorola AN-417B (4pp) 

11 "Interconnection Techniquen for Motoroln'o MECL 10,000 
Series Emitter Coupled Logic" 
(MECl) 
Describes some of the characteristics of high digital signal 
lines and gives wirir;Jg rules for MECl 10,000 circuits. 
Discusses p-c board interconnects, board-to-board inter
connects, and includes wire-wrapping techniques. 
Motorola AN-556 (22pp) 

12 "Interfncing with MECL 10,000 Integrnted Circuits" 
(MC1650, MC1692, MC10115, MC10116, MC10124, 
MC10125, MC10128, MC10129, MC10216) 
Discusses circuits to interface ECl with TTL, TTL and IBM 
busses, MOS, low level Signals, and lEDs. 
Motorola AN-720 (9pp) 

13 "M10S00 MECL LSI Circuits are Designed for High
Performnnce Microprogrnmmed Processors" 
Describes individual family members and how they tie 
together in a system. Includes block diagrams of devices and 
an instruction set table for the processor. 
Motorola AN-792 (12pp) 

14 "MECL 10,000 Arithmetic Elements MC10179, MC10180, 
MC10101" 
(MC10179, MC10180, MC10181) 
Describes 10180 dual adder/subtractor, 1018 4-bit arithme
tic logic unit/function generator, and 10179lookahead carry 
block. Discusses their operation in parallel adders, in both 
ripple and look ahead systems. 
Motorola AN-709 (11pp) 

15 "MECL Positive and Negntive Logic" 
(MECl) 
Describes equivalences between positive and negative ECl 
logic and provides guides for converting between them. 
Motorola AN-567 (2pp) 

16 "Measure Frequency nnd Propngntion Delny \'lith High 
Speed MECL Circuits" 
(MECl) , 
Describes ECl frequency counter useful to 160 MHz and a 
propagation delay measuring circuit capable of 100-
picosecond resolution. 
Motorola AN-586 (2pp) 
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High Speed logic (cont) 

1 "Simulato MECL Syntem Intorconnection!l \'lith a Com
putor Progrom" 
Develops a basic computer program that allows the user to 
simulate the performance of signal lines and to analyze
termination techniques. Applies to ECL and other highspeed 
digital systems. 
Motorola AN-700 (10pp) 

2 "To!lting MECL 10,000 Integratod Logic Circuit!l" 
(MECL) 
Describes AC and DC tests in a 50 ohm transmission-line 
environment for measuring logic levels or noise margins, 
circuit current, input currents, propagation delays, edge 
speeds, and flip-flop toggle rates. 
Motorola AN-579 (6pp) 

3 "Tho MC1600 Serien MECL III Gato!l" 
(MC1660, MC1661, MC1662, MC1663, MC1664, MC1665) 
Gives typical operating characteristics and explains the 
operation of various gates in the MECL III family. Describes 
recommended layout, breadboarding, and testing 
procedures. 
Motorola AN-504 (14pp) 

4 "Undemtanding r.1ECL 10,000 DC and AC Data Shoet 
Specificationn" 
(MECL) 
Discusses basic MECL 10,000 gate structure, transfer curve 
and dc levels. Covers specifications data sheet, including 
power supply drain current, high and low output voltages, 
propagation delay, rise and fall times, and toggle frequency. 
Motorola AN-701 (7pp) 

5 "U!ling Shift Regi!ltemas Pulse Delay Networlm" 
(MC10135) 
Discusses a high-speed delay shift register using the 
MC10135 flip flop. 
Motorola AN-565 (3pp) 

6 "Video Terminal Stripo Down to 26 MOS/LSI Chipo" 
Discusses the use of single or multiple chip sets to implement 
the functions of a smart video terminal-programmable 110 
and counters, keyboard scanner and encoder, baud rate 
generator, memory and video timer and controller. 
Standard Microsystems AR3-3 (4pp) . 

High Speed TTL 

7 "The MC3000/MC3100 Scrim} Tranni3tor-Tranoi3tor Logic 
Flip-Flops" 
(MC3050, MC3051, MC3052, MC3060, MC3061, MC3062, 
MC3150, MC3151, MC3152, MC3160, MC3162) 
Describes basic operation of the various flip-flops available in 
the MC3000/3100 (54HI79H) series and gives typical 
operating characteristics of each. 
Motorola AN-493 (14pp) 

Il 

8 "Custom IC Denign Using IL Technology" 
(XR-IIL-CHIP) 
Compares IL to other technologies. Describes design 
procedure for linear and digital circuits using master chips. 
Exar(5pp) 
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Il (cont) 

9 "Digital Display Syotemn" 
Discusses decoding, format, multiplexing, zero suppression 
for LED, LCD, incandescent, fluorescent and gas discharge 
displays. 
Fairchild AN-212/2 (24pp) 

10 "Monolithic IL Teot Circuit Using XR-C409" 
(XR-C409) 
A monolithic test circuit has been developed for evaluation of 
speed and performance capabilities of Exar's (IL technology. 
This test circuit, designated the XR-C409, is intended to 
familiarize the IL user and the system designer with some of 
the performance features of IL such as its frequency 
capability and power-speed tradeoffs. 
Exar AN-17 (4pp) 

lSI, General 

11 "Semi-Cwltom LSI Denign v/ith IL Gate Arrayo Uning )cR300 
and XR500" 
A design approach to developing complex LSI systems using 
the devices is described. 
Exar AN-16(6pp) 

[\~ultiplel,ers 

12 "TTL MSI Multiplexers and Demultiplexern" 
(DM7210, DM7842, DM8210, DM8842) 
Describes features of DM7210 multiplexer and DM7842 
demultiplexer and discusses their use in a synchronous 
digital data transmission system, a keyboard entry decoder, 
and as minterm generators. 
National AN-37 (8pp) . 

PlAs 

13 "Field Programmable Logic Arrayo-An Application 
Manual" 
Covers basic FPLA operation and describes various 
applications, including a data cartridge tape drive controller, . 
an opcode decoder for the PDP-11, and a combination sync 
and video generator. 
Signetics (116pp) 

14 "How to Design ""/ith Programmable Logic Arrays" 
(DM8575, DM8576) 
Discusses operation of PLAs and use as code converters, 
decode elements in digital processors and sequential 
controllers. 
National AN-89 (8pp) 
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DIGITAL 

IL (cant) 

1 "Programmable PROM Memory E>:pansion" 
(82S102,82S103) 
Describes the use of FPGA in memory intensive systems, 
which may accept 41<, 81<, 16K, 32K, or 65K PROMs, simply by 
editing the FPGA program. . 
Signetics AS-005 (4pp) 

2 "Single Chip Multiprocessor Arbiter" 
Shows how the Field Programmable Logic Sequencer (FPLS) 
can use state logic to implement a multiprocessor arbiter 
conveniently and cost effectively. 
Signetics AN-007 (4pp) 

Pulse Handling 

3 "Nanosecond Pulse Handling Tcchnique!l in IIC Intercon
nections" 
Discusses problems of pulse transmission and measurement 
for TEM mode on coax, stripline, and above-ground wire 
systems. 
Motorola AN-270 (6pp) 

Signal Processors 

4 "2920 Analog Signal Proces!lor Dellign Handbool(" 
(2920) 
Through background review and design examples, explains 
how analog signal processing can be performed with digital 
signal processing techniques. 
Intel (128pp) $7.50 

5 "An LSI Digital Signal Proccssor for Airborne Applica
tionll" 
Discusses the background of digital signal processing with 
emphasis on radar processors. Described is a digital signal 
processing board, employing a mUltiplier-accumulator IC, 
that includes the basic processor, address generators, 
controller and system interface. 
TRW/LSI A-12 

6 "Bipolar VLSI for High Performance Digital Signal 
Processing" 
Explains the triple diffusion process used by TRW LSI 
Products to produce multipliers and multiplier
accumulators. Also included are multiplier configurations for 
recursive and non-recursive filters and FFTs. 
TRW/LSIA-3 

7 "Digital Signal Procellsing for Radar Systems" 
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Shows how VLSI multipliers and multiplier-accumulators can 
be used in a radar signal processor to achieve: data rate 
reduction, by means of predictive mechanization; pulse 
compression, utilizing an FIR matched filter; maximum 
computational capabilities, via pipelining; high speed 
convolution, using 2-point DFTs and a complete FFT 
processor. 
TRW/LSI A-2 

Signal Proceosoro (cant), 

8 "General Purpolle Formant Speech Synthe!lizcr Module 
Ulling the Intel 2920 Signol Procesllor" 
(2920) 
Describes phoneme-based speech synthesizer design using 
the 2920 signal processor. 
Intel AP-111 (24pp) 

9 "Hordwore Development for 0 General Purpolle Digitol 
Filter Computing Machine" 
Describes the architecture and design of the arithmetic logic 
unit (ALU) for a digital filter computing machine. The 
computer control unit (CCU) required to drive the ALU is also 
explained; the CCU receives user-programmed instructions, 
interprets them and directs the ALU to perform the 
appropriate computations. 
TRW/LSIA-9 

10 "High-Speed S'ervo Control \·/ith the 2920 Signnl Proce!l
sor" 
(2920) 
Describes techniques and principles associated with digital 
(vs. analog) control system design; includes detailed 
application examples. 
Intel AP-124 (40pp) 

11 "Introduction to the Z-Trunllform ond its Derivation" 
A tutorial discussion of LaPlace and Z-transforms and their 
use in sampled data systems. Application of the Z-transform 
to filter synthesis is also treated. 
TRW/LSIA-4 

12 "Second Order Recursive Digitol Filter De!lign \'lith the 
TRW Multiplier-Accumulotom" 
Develops the fundamental concepts for second order 
recursive digital filters and describes some efficient 
hardware implementations using the TDC1010J multiplier
accumulator. 
TRW/LSIA-8 

13 "U!ling the 2920 Signal Processor in Modem Applicationn" 
Discusses modem design using digital signal processing 
techniques and detailed design examples for various 
modems. 
Intel AP-117 (40pp) 

TTL, Genertll 

14 "9338 8-Bit Multiple Port Regi!lter" 
(9338) 
Describes the features of this device, the TTLIMSI equivalent 
and parallel serial expansion capabilities. Covers use as three 
address arithmetic unit with eight registers, and use in a 
first-in first-out memory. 
Fairchild AN-294 (6pp) 

15 "Choracterinticn and Applicationn of Tri-State IC'n" 
(DM7093, DM7490, DM7214, DM7230, DM7551, DM7598, 
DS7831,OS8831) 
Describes application of the general configuration of the 
Tri-State logic family and. discusses application of the 
following: quad bus-buffer gates, dual 4:1 multiplexer, 
demultiplexer and bus-interchange switch, quad-D flip-flop, 
expandable 256-bit ROM, and quad driver. 
National AN-45 (12pp) 
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TTL, Genernl (cont) 

"Medium Scnle Integrntion in the Numericnl Control Field" 
(MC4016, MC4018, MC4024, MC4044, MC4324, MC4344) 
Discusses operation of MC4016 decade programmable 
cascadeable counter, MC4324/4024 dual voltage controlled 
multivibrator, and MC4344/4044 frequency phase detector. 
Describes applications of these devices in audio frequency 
comparator, frequency synthesizer, and motor speed control 
circuits. 
Motorola AN-541 (10pp) 

2 "Microproceooor-GPIB Interfacing with the 96LS488" 
(96LS488) 
Shows how to interface instruments and system components 
that tall<, listen or talk and listen in accordance with the 
IEEE-488 standard for programmable instrumentation. 
Sample applications demonstrate use with various micro
processors. 
Fairchild Application Note 351 (24pp) 

. 3 "TTL Integrated Circuito-Applicntiono of r.1SI Deviceo" 
Covers counters, modulo-N dividers, decoders, switches, 
adders, comparators, parity generators, shift registers and 
bus-ORable flip-flop. Describes many applications, including 
up/down counters, a stepping waveform generator, shift 
registers, frequency synthesizers, digital data demultiplexer, 
analog commutator, minterm generator, ripple carry parallel 
adder and tape position locator. 
National AN-36 (23pp) 

4 "TTLJr.1SI9334 8-Bit Addreonable Lntch" 
(9334) 
Describes operation and application, including 16 and 32-bit 
addressable latches, 16-word by 4-bit memory, demulti
plexer and decoder, 8-bit A/D converter and a 16-bit 
serial-to-parallel converter. 
Fairchild Application Note 220 (8pp) 

5 "Tri-State Logic Applied in a Computer Syotem Can 
Reduce Syntem Coot and Provide Added Performance" 
(DM8556) 
Analyzes Tri-State characteristics using the DM8556 
counter/register as an example. Shows how performance of 
PDP-8 can be improved using TSL. 
National A~-73 (7pp) 

6 "Tri-State Logic in High Speed Memorieo of Micropro
grammed Computern" 
(DM8551) 
Discusses tri-state logicin general and its use in scratchpad 
memories. Covers storage of microinstructions and program 
constants in high-speed ROMs. 
National AN-47 (5pp) 

7 "Tri-State Logic in MOdular Syotemo" 
(DS7831, DM8093, DM8094, DM8214, DM8230, DM8551, 
DM8552, DM8598, DS8831, DM8840, DM8842, DM8846) 
Discusses output drive characteristics logical control, safety 
factors in Tri-State Logic circuits. Describes applications, 
including complex switching functions, driving and transmit
ting, multiplexing, data storage, decoding, and data 
manipulation. 
National AN-43 (16pp) 
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Trigger Circuits 

"1.3 Volt IC Flaoher, Oocillator, Trigger, or Alarm" 
See listing under (Linear) Timers (National) 

8 "Advantageo of the AM26123 Compared with the 
AMS4174123" . 
(AM26123, SN54123, SN74123) 
Discusses changes in the pulse width circuits and the addition 
of an output latch. 
Advanced Micro Devices Application Brief (4pp) 

9 "CMOS Schmitt Triggers" 
(MC14093B, MC14583B, MC14584B) 
Operating characteristics, theory of operation, and Schmitt 
trigger applications are covered for digital logic systems. 
Motorola AN-768 (8pp) 

10 "CMOS Schmitt Trigger-a Uniquely Veroatile Deoign 
Component" 
(MM54C14, MM74C14) 
Analyzes CMOS Schmitt triggers and outlines applications 
including a light activated switch, an RC oscillator, and a 
pulse stretcher. Also outlines the benefits of hysteresis. 
National MOS/LSI Databook AN-140 (6pp) 

11 "Designing with SN54174LS123 Dual Retriggerable Mon
ostable Multivibratoro" 
(SN54LS123, SN74LS123) 
Includes descriptions of device used in frequency discrimina
tion, missing pulse detection, pulse width detection, 
frequency doubling. 
Texas Instruments Application Report CA-196 (12pp) 

12 "Schmitt Triggers and l\1ultivibrators" 
(MONOCHIP) 
Discusses implementation of Schmitt triggers and multivi
brators on an NMOS gate array. Presents design considera
tions and electrical characteristics for both at 5 and 12 V. 
Interdesign APN-13 (7pp) 

13 "Using the CMOS Dual Monootable Multivibrntor" 
(MM54C221, MM74C221) 
Discusses device theory, accuracy, and diagrams typical 
applications including oscillator circuits, a frequency 
magnitude comparator, and a linear VCO. 
National CMOS Databook AN-138 (6pp) 
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APPLICA liON NOTE DIRECTORY 

MICROPROCESSOR 

Applications 

"6B047 Video Di5play Generator" 
(S68047) 
Describes a low cost IC that provides a link between an MPU 
and a standard black and white or color television set. 
Includes software implementation. 
American MicrosystemsAN796801 (12pp) 

2 "A Dual Proce550r Syntem for Une in the EXORciser" 
Introduces dual proceSSing and presents the design of a dual 
processor system for use in the EXORciser. In the system 
discussed, the JlP'S have control of a common bus on 
opposite phases of the clock. 
Motorola AN-777 (13pp) 

3 "A Low Component Count Video Data Terminal U5ing the 
DPB350 CRT Controller and the INSBOBO CPU" 
(DP8350, INS8080A, INS8250) 
Describes a video data terminal system. Provides block 
diagrams and short descriptions of individual circuit 
elements as well as system schematic. 
National Interface Databook AN-199 (10pp) 

4 "A Low C05t-MOS/LSI Based Smart CRT Terminal" 
(CRT5037, KR3600, ROM4732, CRT8002, COM8046, 
COM8251, 8085) 
Presents design of a "smart" word editing CRT terminal with 
29 IC's and programmable format. 
Standard Microsystems AN3-1 (20pp) 

5 "A Low-Cont Terminal Uning the MCG001" 
(MC6801, MC6847, MC1372) 
Provides instructions by using an unmodified television set as 
a monitor terminal by applying a microcomputer, a video 
display generator and an RF modulator. Includes wiring 
diagram, program flow chart and program listing. 
Motorola AN-798 (21 pp) 

6 "A Matrix Printer Controller Uning the FO and F3870 
Circuitn" 
(F8, F3870) 
Describes the construction of a matrix printer controller 
using the devices. Includes software listings and diagrams. 
Fairchild AN-340 (15pp) 

7 "An Interactive Graphic Syntem Using the MC6809" 
(MC6809, MC6847, MC1372) 
Details procedures for implementing cost-effective graphic 
displays on the video screen of a small business computer. 
Motorola Semico'nductor AN-825 (28pp) 

8 "An Introduction to Digital Spectrum Analysin including a 
High Speed FFT Procesnor Denign" 
Describes the design of a high-speed FFT processor, 
particularly the architecture and address generation. Also 
included is an explanation of the use of bit-slice microproces
sors as FFT sequencers. 
TRW/LSI A-11 

9 "Analog-to-Digital Convemion Uning the S2000 Family" 
(S2000) 
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Presents four aId conversion schemes of varying complexity 
incorporating the device. Block diagrams are supplied. 
American Microsystems AN-79-2K-10 (4pp) 

Applicationo (cont) 

10 "Automatic Multipoint Prensure Measurement" 
(INS8060) 
Details design procedures for making a multipOint pressure 
measurement and control system using a microcomputer 
with 12-bit A/D resolution; includes software program listing. 
National Semiconductor AN-235 (16pp) 

11 "CRT Terminal Denign U5ing the B275 and 8279" 
(8275,8279,8224,8080,8257,8228,8212,8251,2708,2714, 
2716) 
Provides component descriptions and system design details 
needed to apply the 8275 programmable CRT controller and 
8279 programmable keyboard/display interface in CRT 
systems. Flowcharts, sample code, and schematics included. 
Intel AP-32 (57pp) 

12 "Communication Interfacen for the IMP-1G" 
(IMP-16) 
Describes the use of this microprocessor in leased line and 
switched line applications with the communications conform
ing to EIA standard RS232-C. 
National AN-152 (13pp) 

13 "Controlled Dot Matrix Printer 59900" 
(S9900) 
Describes use of the device to control a 7040 series dot 
matrix printer. Supplies block diagram, flowchart, and 
software listing. 
American Microsystems AN-79-99-03 (7pp) 

14 "Correcting Errom Digitally in Data Acquinition and 
Control" 
(SDM856/857, MP20, MP21) 
Describes how to combine a microprocessor with analog 
techniques to optimize the compensation of gain and offset 
errors in digital data-acquisition and control applications. 
Burr-Brown Research AN-101 (6pp) 

15 "Data Acquinition NetVlorlm with NMOS and CMOS" 
(MC14433, MC6800) 
Discusses an a-channel acquisition network using the 
MC14433 A/D converter and the MC6800 microprocessor. 
Motorola AN-770 (11 pp) MP000500 

16 "Data Handling with the IMP-O" 
(IMP-8,IMP-16) 
Covers basic concepts for transferring data from a memory 
to peripherals. 
National AN-117 (4pp) 

17 "Details of INS1771 FDC" 
(INS1771) 
Introduces the device and its command set. Provides timing 
diagrams and system block diagrams. 
National AN-220 (10pp) 

10 "Direct Memory Accmm with the 0257 DMA Controller" 
(8257, 8080A, 8085A) 
Examines determining the need for DMA, operation of the 
device and its application in an MCS-85 system controlling a 
Burroughs self-scan display panel. Includes diagrams, 
flowcharts, and software. 
Intel AP-48(4pp) 
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Applicuiiono (cont) 

"FD179X Applicntion UotO!l" 
(FD179X) 
Describes devices and their operation. Includes schematics 
and timing diagrams. 
Western Digital (16pp) 

2 "Function/Application of tho LD122/LD121A ±41f2 Digit 
A/D Convorter Sot in r.1onouromont Syotomn" 
An updated version of ANn -3 extending system resolution 
beyond 10 p,V. Describes interfacing guidelines and 
precautions. 
Siliconix AN80-8 (9pp) 

3 "Grnphic!l Uoing the DP0350 Serioo of CRT Controllorn" 
(DP8350) 
General discussion on using the device in CRT graphics 
applications. Topics covered include using line buffers and 
memory mapped graphics. 
National AN-212 (4pp) 

4 "Intorfncing r:.snoo Poriphernl Devicos to tho r.'lC6BOOO 
Aoynchronouoly" 
(M6800, MC68000) 
Describes a technique for interfacing peripheral devices to an 
MC68000 microprocessor using a 4-chip TTL circuit. 
Motorola Semiconductor AN-808 (9pp) 

5 "Interfacing and Controlling Digital Tempcrnture Dnta 
Uoing tho r~lC6000" 
(MC6800, MC6821) 
Provides block diagrams, instruction set, and discussion of a 
temperature control system using the device. 
Motorola AN-782 (4pp) 

G "tcoybonrd Di!lplny Scanning with Intol'o r.1CS-40 r.1i
crocomputor!l" 
(8035,8039,8048,8049,8021,8022,8748,8041,8741) 
Presents a software package for interfacing the devices to 
keyboards and displays. Includes circuit diagrams as well as 
program details. 
Intel AP-40 (24pp) 

7 "Lo\'} CO!lt Vornatilo CRT Terminal U!ling tho CRT5027 and 
CRT0002" 
(CRT5027, CRT8002) 
Describes devices and their uses in a CRT terminal with a 
screen format of 16 rows of 64 characters. Provides 
schematics, block diagram, and the changes required for an 
80 characterlrow, 24 row format. 
Standard Microsystems AN2-1 (11pp) 

o "r.7emory-r~1nppad 110" 
(TMS9900, TMS9927) 
Discusses a technique for transferring 8 or 16 bits in parallel 
to an 1/0 port. The method is useful for applications requiring 
the transfer of complete bytes or words such as for parallel 
communication links. 
Texas Instruments (6pp) 
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Applicutiono (cont) 

9 "Microprocesoor 110 Technique!!)" 
(TMS9900) 
Discusses the selection of the proper 1/0 mode for different 
applications to simplify hardware interface and associated 
software. 
Texas Instruments (6pp) 

10 "r.1icroproceooor Matoo with MOS/LSll(eyboard Encoder" 
(IMP-16) 
Shows how to interface a keyboard to the 1M P-16 
microprocessor for text editing. 
National MOS/LSI Databook AN-128 (6pp) 

11 "Motor RPM Control: An INSB060 Multiprocco!lor Exam
ple" 
(INS8060) 
Examines multiprocessor theory and system implementa
tion. Includes circuit diagrams and software listings. 
National AN-201 (10pp) 

12 "r.1uoical Application for the S2000 r.1icrocomputer" 
(S2000) 
Describes capabilities on the device when programmed to 
generate any of· 60 musical frequencies and play on 
command anyone of the twelve pre-programmed tunes. 
American Microsystems AN-79-2K-02 (14pp) 

13 "Progrnmmnble Appliance/Outlet Controller uoing the 
S2000/2150" 
(S2000/2150) 
Discusses hardware and software considerations for 
designing a programmable timer based on the S2000/2150 
microprocessor interfacing with an LED display and keypad. 
American Microsystems AN-79-2K-14 (3pp) 

14 "S2000 Software Second!l Timing and Dioplny" 
(S2000) 
Gives introductory software program demonstrating use of 
instructions and programming techniques for controlling 
LED time display. 
American Microsystems AN-79-2K-07 (3pp) 

15 "S2000 Software-Touch Control I(eyboard Scan and 
Dioplay Output" 
(S2000) 
Describes the display and keyboard scan subroutines for a 
typical display output program. 
American Microsystems AN792K06 (6pp) 

16 "S9900 Simplifie!l Deoign of Bidirectional 110 Module" 
(S9900) 
Demonstrates a bidirectional 110 module built by incorporat
ing standard addressing and multiplexing logic with the 
device. 
American Microsystems AN-79-99-01 (2pp) 

17 "Serial 110 and 1\1ath Utilitie!l for the 0049 Microcomputer" 
(8049) 
Provides several program modules which illustrate the 
increased capabilities of the device over initial members of 
the family. Modules cover full duplex serial 1/0, binary 
multiply and divide, and binary to BCD and BCD to binary 
conversions. 
Serial 110 and Math Utilities for the 8049 Microcomputer 
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APPLICATION NOTE DIRECTORV 

MICROPROCESSOR 

Applications (cont) 

"Simplify CRT Terminal De~ign with the DP8350" 
(DP8350) 
Describes a low-cost CRT data terminal design based on the 
DP8350 CRT controller and SC/MP microprocessor. 
Features screen scroll, RS-232C interface, and adjustable 
band rate. Includes schematics, flowcharts, and PC board 
layout. 
National Interface Databook AN-198 (10pp) 

2 "Soft Scrolling with the CRT5037 VT AC" 
(CRT5037) 
Describes method of performing "soft scroll" with the 
CRTS037. 
Standard Microsystems AN1-3 (4pp) 

3 "Special Con~ideration~ in U~ing the MC6001 Interrupt 
Capabilitieo" 
(MC6801) 
Reviews MC6801 interrupt operation and discusses 
important interrupt design constraints. 
Motorola Semiconductor AN-807 (11pp) 

4 "TMS9900 CRT Controller" 
(TMS9900) 
Analyzes a CRT controller system that employs a TMS9900 , 
microprocessor. Contains diagrams of the system and a 
software monitor routine. 
Texas Instruments Application Report MOSA6 (32pp) 

5 "The CRT5027/37/57: Video Timer-Controller" 
(CRT5027, CRT5037, CRTS057) 
Characterizes the device and explains how to program it. 
Provides examples for systems with 80 characters by 24 rows 
and 40 characters by 12 rows. Schematics and system block 
diagrams are included. 
Standard Microsystems AN-1-1 (18pp) 

6 "The IrliP-16 in Communication Application~" 
(IMP-16) 
Discusses communication ,processor functions, requir
ements for communications microprocessors and system 
considerations. Gives programming examples including 
status monitoring, data transmission, message routing, 
interrupt handling and error control. 
National AN-134 (6pp) 

7 "The IMP-OC a~ a Data Concentrator" 
(IMP-8C) 
Describes the use of this microprocessor in data concentra
tor applications. Covers use with a full duplex modem, and 
the terminal controller interface. 
National AN-113 (6pp) 

8 "U~ing the 8202 Dynamic RAM Controller" 
(8202, 8085A, 8086) 
Describes the device in detail and illustrates its use. Covers 
functionality, interfacing, decoupling, and speed selection of 
memory array. Provides 808SA application examples and an 
interconnect of the 8086 max mode system with 128K bytes 
of dynamiC RAM. 
Intel AP-45 (25pp) 

9 "Uning the 8295 Printer Controller" 
(8295) 
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Describes device which interfaces microprocessors to the 
LRC 7040 series of dot matrix impact printers. Provides 
software and schematics for various interface schemes. 
Intel AP-54 (31 pp) 

Applications (cont) 

10 "U~ing the CRT5027 VTAC for Double Height Charnctero" 
(CRT5027) 
Outlines procedures for obtaining double height characters 
using the device and a 32 x 8 PROM. Circuit diagram and 
program for both the device and PROM included. 
Standard Microsystems AN 1-2 (2pp) 

11 "Vacuum Fluoreocent Display Driven by TMS9940" 
(TMS9940) 
Describes how the TMS9940 single-chip microcomputer 
makes an efficient, low-cost controller for multi-character 
fluorescent displays. 
Texas Instruments Applications Report MP717 (28pp) 

12 "Video Terminal Interface De~ign U~ing TMS9927 Control
ler/Timer" 
(TMS9927) 
Describes a terminal interface design for connecting a TM990 
microcomputer module with a keyboard and an RS Video 
Monitor to form a complete stand alone terminal. 
Texas Instruments Application Report MP024 (48pp) 

13 "~PD765 Single/Double Density Floppy Dislc Controller" 
(uPD765) 
Presents a complete floppy disk controller design incorporat
ing the device. Allows DMA or non-DMA operation. Includes 
block diagram and timing diagrams. 
NEC Microcomputers AN-8 (32pp) 

General 

14 "28000 vs 6000 Regi~ter Architecture" 
(Z8000) 
Examines the difference between the Z8000 and 6800 
register architectures on the basis of general-purpose vs 
special-purpose registers, pairing vs telescoping of subregis
ters and register-set extenSibility. 
Zilog (5pp) 

"A Non-Volatile Microproce~~or Memory Ulling 41( 
N-Channol MOS RAMS" 
See listing under (Memory) RAMS (Motorola) 

15 "AmZ8001/ AmZ8002 Proce~nor Interface" 
(AmZ800 1, AmZ8002) 
Three-chapter booklet covering interfacing fundamentals, 
memory interfacing techniques and 1/0 interfacing tech
niques for the AmZ8000 system. 
Advanced Micro Devices AM-PUS089 (81 pp) 

16 "Comparillon Study NSC800 vs 8085, Z80" 
(NSC800) 
Compares the NSC800, 8085 and Z80 MPUs on the basis of 
critical selection factors, including speed, bus structure, 
architecture, instruction sets and 1/0 requirements. 
National Semiconductor uS 3 (3pp) 

17 "56802 rmcroproces~or Cry~tal SpeCification" 
(S6802) 
Explains method for specifying the oscillator crystal for the 
S6802 microprocessor. 
American Microsystems AN796803 (1pp) 
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General (cont) 

"Softwnre Compari!lon Nscaoo vs 0035, ZOO" 
(NSC800) 
Compares the instruction sets of the NSC800, 8085 and Z80. 
National Semiconductor uB4 (3pp) 

1/0 

2 "Application Prototype Bonrd (APB) for 
MC6001/l1.1C6003/MCG0701 r.1CUs" 
(MC6801, MC6803, MC68701) 
Describes the design and fabrication of an application 
prototype board for evaluating single-chip microcomputers 
in the MC6801 family. Includes a parts list and artwork 
needed to generate the p-c board. 
Motorola AN799 (12pp) 

3 "Asynchronous Communications for the MC6S000 Using 
the MC61l50" 
(MC68000, MC6850) 
Discusses operation of an asynchronous communications 
interface adapter and interconnection requirements for use 
with the MC68000 microprocessor. 
Motorola Semiconductor AN-817 (4pp) 

4 "Color Graphics for the MCGllOOO Using tho lI.1C6847" 
(MC68000, MC6848) 
Illustrates how to use a video display generator to provide a 
video signal to a color or B/W television receiver in a 
microprocessor-based system. 
Motorola Semiconductor AN-815 (3pp) 

5 "Designing Lo\'! Power 12-Bit Microprocessor Systems" 
(IM6100) 
Examines selection considerations for CMOS microproces
sors. Discussion includes power consumption, word length, 
architecture, I/O structure and throughput. 
Intersil Application Bulletin M009 (4pp) 

6 "Expanding 40-Series Program Space in 41( Byte In
crements" 
(INS8048) 
Reviews the external memory interface for the 48-Series 
microcomputers and shows how to use external ICs for 
paging control of add-on memory. 
National AN254 

7 "Hardwnre Considerations for Direct Memory Access 
Using the I\1C61l09 r.1icroprocessor Unit and MC61l44 Dr.1A 
Controller" 
(MC6809, MC6844) 
Discusses hardware considerations regarding DMA in 
systems using the MC6809 microprocessor, with emphasis 
on DMA dead-state protection. 
Motorola Semicon'ductor AN-820 (5pp) 

o "Increasing Throughput for Ir.1p-16 Seriallnput/Output" 
(MM5303) 
Describes use of device to improve communication between 
microprocessor and peripheral with little increase in 
component count. 
National AN-160 (7pp) 
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110 (cont) 

9 "Interlaced Video Displays Utilize Low Cost CRT Con
trollers" 
Discusses the design of interlaced raster scan CRT displays 
that refresh at half the usual rate and thus require less 
expensive components. 
Standard Microsystems AR1-5 (6pp) 

10 "Microprocessors-An Introduction" 
Shows system components, defines terms and describes 
operation of an elementary computer system. 
National AN-114 (4pp) 

11 "Prioritized Individually Vectored Interrupts for r.1ultiple 
Peripheral Systems \'lith the r.1C68000" 
(MC68000) 
Reviews MC68000 interrupt structure and discusses circuits 
comprised of standard TTL parts for generating interrupt 
vector numbers. 
Motorola Semiconductor AN-819 (6pp) 

12 "Synchronous 1/0 for the MCGOOOO Using the MC6352" 
(MC68000, MC6852) 
Describes operation and interface requirements of a 
synchronous serial data adapter for use with the MC68000 
microprocessor. 
Motorola Semiconductor AN-818 (5pp) 

13 "The Video Display Generator as a Color Television 
Interface" 
(MC6847, MC1372) 
Describes two ICs that convert a television display into an 
active, intelligent terminal when used with an MPU, some 
memory devices and about a dozen passive discrete 
components. 
Motorola Semiconductor AN-822 (18pp) 

14 "Usc of the CDP1052 a-Bit 110 Port with RCA Microproces
sor Evaluation 1m CDP10S020" 
(CDP1~52) 
Describes several applications of the CDP1852 I/O Port and 
specifically explains its use in the CQP18S020 Evaluation Kit. 
RCA ICAN-6538 (4pp) 

15 "Use of the CDP1854 UART with RCA Microprocessor 
Evaluation [m CDP18S020 or EICI Assembler-Editor Design 
ICit CDP10S024" 
(CDP1854) , 
Describes several methods of interfacing the CDP1854 with 
the CDP1802 microprocessor and specifically explains the 
use of the CDP1854 in the CDP18S020 and CDP18S024 Kits. 
(CDP1854) 
RCA ICAN-6632 (6pp) 

16 "Using the CRT5037 VTAC for a 512 x 512 Dot Matrix" 
(CRT5037) 
Describes the design of dot-graphic terminals using CRT 
controllers. Includes a detailed example of a 512 x 512 dot 
graphic terminal. 
Standard Microsystems AN 1-4 (8pp) 
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MICROPROCESSOR 

1/0 (cont) 

"U5ing the MP0410 Microcomputer Analog I/O Syatem" 
(MP8418) 
Discusses theory and application of a board-level data 
acquisition system that interfaces with the Intel Multibus. 
Includes troubleshooting software for system checking. 
Burr-Brown AN-95 (12pp) 

Programming 

2 "12-Bit Addre5aing \'lith the Z0600 Series Family" 
(Z8600) 
Shows how to use 12-bit addressing to manipulate data in the 
internal program memory, external program memory and the 
external data memory of a Z8600-based system. 
Zilog (2pp) 

3 "6500 Programming Manual" 
(MCS6500 Series) 
Describes the software aspects of the 6500 microprocessor 
family and related support devices. 
MOS Technology $6.95 

4 "8000/8005 Assembly Language Programming Mnnual" 
(8080A, 8085A) 
Primarily a reference manual, this manual describes the 
8080/8085 instruction set, assembly language concepts, 
assembler directives, macros, programming technique$ and 
interrupts. 
Intel $10.00 (210pp) 

5 "A Methodology for Programming COSMAC 1802 Applica
tions Using Higher-Level Languages" 
(COS MAC 1802) 
Discusses a method for optimizing time-critical portions of 
programs written in higher-level languages for COS MAC 
1802 applications by recoding those portions in assembly 
language. 
RCA ICAN-6918 (4pp) 

6 "A Microprogram Development System" 
(lMP-16) 
Describes the application of microprogramming to LSI 
processors and the advantages of a microprogram 
development system for hardware and software. 
National AN-123 (6pp) ;·~.'.··'.·'·:.,:··I·.··':~J,·,'.':,:',:·.",'·:,' I~ 0 ',' l,,' ,':" 7 "A Z89-Baoed System Using the DMA with the 510" 
(Z80) .... ,' 
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Describes the use of Z80A SIO and DMA hardwarelsoftware 
in a Z80-based system to transfer data'to the SIO via the 
DMA. 
Zilog (11pp) 

"An Introduction to RIO Text Processing" 
Presents for the beginning microcomputer user an introduc
tory overview of the fundamentals of Relocatable Modules 
and Input/Output Management. 
Zilog AN 1 (24pp) 

Programming (cont) 

9 "Architectural Concepta for Microprocessor Peripheral 
Familiea" 
(Z8038) , 
Discusses overcoming the constraints of limited micro
processor signal lines by using an intelligent FIFO 1/0 device. 
Zilog (3pp) 

10 "Binary Synchronoua Communication Uaing the ZOO 510" 
(Z80) 
Discusses design considerations for using the Z80 SIO for 
implementing communication protocol for information 
exchange between data-processing devices. 
Zilog (4pp) 

11 "CDP1002 Microproceaaor-Baaed Setbaclc Thermoatnt" 
(CDP1802) 
Covers the design of a programmable, setback thermostat 
circuit for controlling heating and air-conditioning systems. 
RCA ICAN-6901 (7pp) 

12 "COSrIlAC Software Development Program on GE Marie III 
Time Sharing System" 
(CDP 1802) 
Describes the COS MAC Software Development Packages 
(CSDP) available for the GE Mark III time sharing system. 
Briefly covers the assembler and the simulator debugger 
which make up the package. 
RCA ICAN-6656 (4pp) 

13 "Choining ,the Execution of Disle Resident Bnaic-r., 
Program Overlays" 
(XDOS) 
Describes a way to implement a "chain" instruction using the 
XDOS, COMND system call. . 
Motorola Semiconductor AN-812 (6pp) 

14 "HM-6100 Microprocessor Baaic 41( Software" 
(HM6100) , 
Describes the Digital Equipment Corp. PDP-8 software. 
Harris Semiconductor AN-HM003 (4pp) 

15 "HM-6100 ROM Based Subroutine Cnlls" 
(HM6100) 
Describes two methods for returning to the proper program 
location after executing a subroutine. 
Harris Semiconductor AN-HM008 (4pp) 

16 "How To Uae Fortmn \'lith Other Intel Language!>" 
Shows how to link together program modules comprised of 
Fortran, PLIM and assembly language; example application 
is included. 
Intel AP-44 (22pp) 

17 "IMP-16 Progmmming Technique!>" 
(IMP-16) 
Discusses several aspects of the instruction set to enable 
programmer to code more efficiently. Includes discussion of 
subroutines, subroute parameter passing, recursive subrou
tines, as well as sample programs. 
National AN-111 (6pp) 

18 "ISIS-II System Calls" 
Discusses how ISIS routines facilitate program generation by 
providing interface functions such as program 1/0, disf<ette 
directory maintenance and program loading and execution 
routines. 
Intel AP-80 (20pp) 

~,,~----------------------------------~----------------------------------~ ~·:'.'~~I.,'i. '(:3 
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Progromming (cont) 

"Inter-Intellcc Communicationa" 
(Intellec Series II) 
Illustrates how to establish a communications link between 
two Intellec Series II development systems to allow file 
transfer and increased program development flexibility. 
Intel AP-81 (30pp) 

2 "Interfacing 0500 Peripherala to the Z80" 
(Z80) 
Describes hardware interface requirements and interrupt 
structure of 8500 series peripherals in a Z80 system. 
Zilog(5pp) 

3 "Interfacing PLM Code to COOS Syntcm Functionn" 
Describes an array of PLM procedures and supportive macro 
definitio~s for interfacing PLM programs to COOS system 
functions; includes example program. 
RCA ICAN-6928 (6pp) 

4 "Letting the r.1CG0702 Program Itnelf" 
(MC68701) 
Describes how the MC68701 MCU controls data flow to an 
on-chip EPROM and gates programming power during 
programming with the help of only a few external devices. 
Motorola Semiconductor AN-832 (8pp) 

5 "r.'i6800 r.1icroprocennor Programming r.1anual" 
(MC6800) 
Provides information needed to program the unit, discusses 
the instruction set, source language, assembler, simulator, 
Build-Virtual-Machine and HELP programs. Gives programs 
examples. 
Motorola $10.00 (303pp) 

G "r.1CGB02/MC61l46 \'lith r.mCBUG 2.0: A PO"'/erful Softmue 
Development Team" 
(MC6802, MC6846) 

7 "r.1CS-48 and UPI-41 Annembly Language Manual" 
(8041,8048,8741,8748, MCS-48, UPI-41) 
Describes the assembly language for programming the 
MCS-48 and UPI-41 Single devict;l microcomputers. Covers 
procedures and controls for operating the assemblers to 
translate the source file into object code. 
Intel $10.00 (192pp) 

o "Memory-r.1appcd vo Explicit 110" 
(Z8000) 
Compares two approaches to the addreSSing of micro
processor I/O transactions: the memory-mapped I/O of the 
68000 and the explicit I/O scheme of the Z8000. 
Zilog(2pp) 

9 "r.1icroprocclloor Interface Software" 
(NC7033) 
Describes how to interface the NC7033 MN05 non-volatile 
memory directly with an 8085 or 8080 microprocessor: 
Nitron AN101 (28pp) 

10 "Microprogramming Handboo!e" 
(2911,2909,29811,2922,29803) 
Discusses microprogramming a bipolar processor. Includes 
sections on microprogram memory, sequencing, branching, 
jumping, and subroutines. 
Advanced Micro Devices, $5.00 (44pp) 
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Progrnmming (coni) 

11 "PL/M-BO Programming Manual" 
(8080, PLlM-80) 
Provides in readable format a complete description of the 
PLIM language as implemented by the PL/M-80 compiler. 
Intel $10.00 (134pp) 

12 "Partitioning a Baaic-M Source Program" 
(XDOS) 
Describes how to partition a source program into several 
separately compiled modules that can reside in ROMs in the 
final environment outlines user-program design constraints 
and illustrates the assembly routine for calling one module 
from another. 
Motorola Semiconductor AN-813 (6pp) 

13 "S2000 Software Routinen: lCeyboard Entry, LED Dinplay, 
Software Timing and Sound Generation" 
(S2000) 
Describes software program that demonstrates capability of 
the S2000 single-chip MCU. 
American Microsystems Inc. (8pp) 

14 "SC/MP NIBL ROM Hardware Implementation" 
Shows the design of the RAM and ROM memories needed to 
implement National's Industrial Basic Language on the 
SC/MP LCDS. 
National AN-204 (2pp) 

15 "Segmented va Linear Addreaning" 
(Z8000) 
Compares two approaches used for addressing micro
processor memory: the segmented addreSSing method of the 
Z8000 and the linear addressing method of the 68000. 
Zilog (9pp) 

16 "Serial Cloclt Generation Uning the Z0536 CIO" 
(Z80, Z8536) 
Describes the use of a counter/timer I/O device for 
generating bit-rate clocks for asynchronous communications 
in a Z80-based system. 
Zilog(4pp) 

17 "Serial Communication with the ZOO DART" 
(Z80, Z8470) 
Covers hardware and software considerations for using the 
Z80 DART, an IC that provides two independently programm
able, asynchronous communication channels for a Z80-
based system. 
Zilog (9pp) 

10 "Signoticn Micro Annembler Reference Manual" 
(N3002, 8X02) 
Describes this FORTRAN program developed as a design 
tool for writing microprograms. This microprogram defines 
its own ,assembly language, writes the microprogram, then 
assembles it to generate tapes to load memory. Program is 
suitable for most microprogrammed applications. 
Signetics $4.00 (74pp) 

19 "Software Control of Microproceanor-Baned Realtime 
Clocle" 
(CDP1802) 
Shows how to use software to implement a 12-hr clock, 4-yr 
calendar and a 12-hr elapsed time indicator with a 
microprocessor-based timing system. 
RCA ICAN-6677 (9pp) 
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ProgrDmming (cant) 

1 , "Stmplex's "Submit Utility" Speeds Program Develop
ment" 
(Starplex) , 
Illustrates how the Submit utility program increases 
programming speed and accuracy. 
National Semiconductor SB SPX-AP-8 (7pp) 

2 "The Z80 Family Program Interrupt Structure" 
(Z80) 
Describes the Z80 interrupt structure, which includes one 
non-maskable and three software maskable interrupt 
modes. Provides flow charts, timing diagrams, and circuit 
diagrams. 
Zilog (31pp) 

3 "UGing the zeo 510 with SDLC" 
(Z80) 
Covers the use of the Z80 SIO with synchronous data-link 
control communication protocol. 
Zilog (12pp) 

4 "Z80 Family Interrupt Structure" 
(Z80) 
Describes the Z80 CPU interrupt process and evaluates the 
design of the daisy-chain interrupt scheme. 
Zilog (12pp) 

5 "IlPD379 Application Note" 
(uPD379) 
Bisync and SDLC protocols using the IlPD379. 
NEC Microcomputers $1 (20pp) 

Systems 

6 "6500 Hardwme Manual" 
(MCS6500 Series) 
Describes the hardware aspects of the 6500 microprocessor 
family and related support devices. 
Commodore Semiconductor Group 

7 "A Guide to the Selection of Support ComponentG for the 
Series 3000 Microprocessor" 
(N3001, N3002) 
Categorizes the various components used to implement 
major sections of a typical microprocessor system. 
SigneticsAM-1 (4pp) 

8 "A Microprogrammed 16-Bit Computer" 
(AM2901, AM2902, AM2914, AM2913, AM29705) 
Presents computer design starting with the specification of a 
computer from a functional standpoint. Describes archi
tectural units including the ALU, the Program Control Unit, 
and memory. 
Advanced Micro Devices $5.00 (47pp) 

9 "A Minimal 56802/56846 Systems Design" 
(86802, S6846) 
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Presents a minimal prototyping system design using the 
devices. 
American Microsystems AN-79-68-02 (3pp) 

Systems (cant) 

"A PROM Programmer for the SCIMP LCDS" 
See listing under (Memory) PROMs (National) 

10 "A Simple High Speed Bipolar Microprocessor illustrates 
System Design and Microprogram Techniques" 
(MC10801, MC10803) 
Describes a complete bipolar LSI systems design using 10 
ICs to perform 2's complement add, subtract, multiply and 
divide. 
Motorola AN-774 (12pp) 

11 "A User's Guide to the Series 3000 Microprocessor Chip 
Set" 
(N3001, N3002) 
Describes devices, instruction sets. DeSign examples 
included. 
Signetics AM-2 (14pp) 

12 "AM2914 Priority Interrupt Encoder" 
(AM2913, AM2914, AM2900, 9080A) 
Provides data sheet information on devices. Outlines 
construction of a microprogrammable, bipolar, LSI interrupt 
structure for the 2900 and 9080A processors using the 2914. 
Advanced Micro Devices (33pp) 

13 "AM9513 System Timing Controller" 
(AM9513) 
Provides detailed functional description of device. Examines 
command set, device interfacing, and control elements. 
Includes block and timing diagrams. 
Advanced Micro Devices(16pp) 

14 "An Emulation of the AM9080A: An example of a 
Microprogrammed Machine" 
(AM2901A, AM2909, 9080A) 
Describes the emulation of an 8-bit IlP built around four 4-bit 
slices and three microprogrammed sequences. Provides 
instruction set and clock cycle tables, block diagrams, a parts 
list, schematics, a printout of the microprogram definition, 
and a print out of the assembler statements and object code 
in an interleaved format. 
Advanced Micro Devices $4 (47pp) 

15 "An M6800 Clock System That Handles DMA and Memory 
Refresh Cycle Stealing" 
(MC6800, MC6875) 
Presents a method for stealing cycles from the MPU for DMA 
transfers, refreshing memory through cycle stealing, and also 
providing refresh to an MC6800 dynamiC MPU after each 
cycle stolen. Block diagrams included. 
Motorola AN-787 (6pp) 

16 "Analog Input/Output for Microprocessors Made Easy" 
(MP10, MP11, MP20, MP21) 
Outlines features of devices and describes various ways each 
can be handwired to suit user configurations. Includes block 
diagrams of hookups with SC/MP, Z80, F8, 6800, 8080, 8085 
and 9002 MPUs as well as discussion of memory mapped vs. 
accumulator 1/0. 
Burr Brown AN-87 (6pp) 

(Ole MASTER 



Syotemo (cont) 

I;Applieation r.~emo to Control Store Sequencer aX02" 
(8X02) 
Presents a functional description and gives microprogram
ming system suggestions. 
Signetics Bipolar Application Memo 3 (7pp) 

2 "Application Technique for the 2651 PC I" 
(2651) 
Shows application techniques for the 2651 programmable 
communications interface .. 
Signetics M26 (2pp) 

3 "BaGie r.1icroproeennor!} and the 6000" 
(MC6800) 
Introduces microprocessor basics and the M6800 microcom
puter system including details of the hardware addressing 
modes, system configuration, and instruction set. Supplies 
programming examples complete with flow charts, source 
program, and assembled output. 
Motorola $12.90 (272pp) 

4 "Bit-Slice r.1icroproconnor Denign Talton a Giant Stop 
Fon:Jllrd \"Jith "Scott!ty-Couplod-Logic" Circuitn" 
(IDM2900) 
Covers a four-bit slice Schottky-coupled-Iogic design that 
combines the flexibility of the industry standard 2900 
microprocessor architecture with advanced LSI processing. 
National Semiconductor AN-203 (12pp) 

5 "CDP1002-Baned Donignn Uoing tho 8283 Programmable 
Counter/Timer" 
(CDP1802) 
Describes methods by which the 8283 programmable 
counter/timer can be incorporated in RCA COS MAC-based 
microprocessor systems (CDP 1802) 
RCA IGAN-6693 (4pp) 

G "Cannette Tape I/O for COSr.1AC r.1icroproceooor 
Syotemo" 
(CDP18S020, CDP18S024, CDP18S025, CDP18S005, 
CDP18S007, CDP18S691) 
Describes circuit and software for adding cassette-tape I/O 
to the COS MAC evaluation kit and development system, or 
the Microboard prototyping kit. 
RCA ICAN-6934 (4pp) 

7 "Cloele-Hold Schemeo for the m.1p Microproceosor Family" 
(IMP-8C,IMP-16C) 
Presents scheme to extend the clock-hold function for 
additional periods of the main system clock, using the 
DM8570 shift register. 
National AN-105 (4pp) 

B "Considerationo for Interfacing the J,LPD765 to the 
CDC9404B and 9400-2, -3 Fle)(ible Dioe Drives" 
(uPD765) 
Describes design procedures for connecting CDC flexible 
disk drives to the J,LPD765 with emphasis on phase lock loop. 
NEC Microcomputers AN10 (14pp) 

"Data Aequioition Syotcm Interface to Computero" 
See listing under (Interface) Converters (National) 

APPLICA 710N NOT~ DIr-lECTOr-lV 

Syotemo (cont) 

9 "Deoign of Cloc!( Generator!} for Uoe \'lith RCA COSr.MC 
r.1icroproceooor" 
(CDP1802) 
Describes a crystal controlled clock generator using on-Chip 
circuits and crystal and RC generators using external circuits. 
RCA ICAN-6565 

"Device Operation and Syotem Implementation of the 
Aoynchronouo Communieationo Interface Adapter 
MCG850" . 
See listing under (Interface) Data Transmission (Motorola) 

10 "Fine Tuning the ALU Corry Path" 
(DM74S182) 
Provides a look at higher speed look-ahead carry techniques. 
Covers four basic methods (ripple carry, Single level, 
multilevel, shifted) and examines factors affecting choice of 
technique. 
National AN-230 (7pp) 

11 "Floppy Diolt Controller" 
(8X330) 
Describes hardware and software of a floppy-disk controller 
design that demonstrates the capabilities of the 8X330 floppy 
disk formatter/controller. . 
Signetics 

12 "General Purpooo Interface Adapter" 
(S68488) 
Defines limitations and characteristics of a general-purpose 
interface adapter and discusses software considerations for 
interfacing with the IEEE488-1978 standard instrument bus. 
American Microsystems Inc. (3pp) 

13 "Generating Non-Standard Baud Rate.o \'lith R6551" 
(R6551) 
Describes how the R6551 can be used to generate baud rates 
other than 15 selectable ones specified for the device. 
Rockwell Document No. 6500 NO.3 (2pp) 

14 "IDr.12S01A File Expanoion Uoing the DM85SGG" 
(DM85S68,IDM2901A) 
Discusses file expansion for the J,LP using a register array. 
National Memory Applications Handbook (1pp) 

15 "IMP-16L DMA-\'/hat It 10 and How to Uoe It" 
(IMP-16) 
Discusses general theory of the DMA Bus, gives examples of 
priority expansion and data transfer. 
National AN-135 (6pp) 

16 "Increaoing the Number of Control Flago and Jump 
Conditions in the IMP-16C" 
(IMP-16C) 
Describes simple and economical method of increaSing the 
number of testable jump conditions and the number of 
control flags on the IMP-16C microprocessor. 
National AN-101 (4pp) 

17 "Interface Techniqueo for the 2651 PCI" 
(2651) 
Covers interfacing the 2652 programmable communications 
interface with the SC/MP, Z80, 8085, and 6800 microproces-
sors. 
Signetics M22 (8pp) 
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APPLICATION NOTE DIRECTORY 

MICROPROCESSOR 

Sy~tem~ (cont) 

"Interfacing 16 Pin Dynamic RAMs to the ZOOA Micro
proccs!)or" 
(Z80) 
Presents the major design considerations, and a design 
example, for interfacing 16-pin dynamic RAMs, both 4k and 
16k to the Z80 and Z80A. Supplies circuit and timing 
diagrams. 
Zilog (27pp) 

2 "Interfacing R6500 Microprocessors to a Floppy Dislt 
Controller" 
(R6500, FDC1781, FDC1791) 
Describes the interface between an R6500 IlP and a floppy 
disk controller. Outlines timing considerations and provides 
a block diagram. 
Rockwell Document No. R6.500 NO.9 (2pp) 

3 "Low Cost CrystDI OscillDtor for Clocle Input" 
(R6500) 
Describes a low cost oscillator circuit which produces the 
baud input frequency required by the clock generator circuits 
in the R650X series microcomputers. The circuit uses one of 
two readily available low cost crystals. Circuit diagram. 
Rockwell Document No.1 (1pp) 

4 "MGOOO Systems Utilizing the MC61l75 Clocle Generat
or/Drive" 
(MC6875) 
Gives ,extensive design examples using the MC6875 in 
systems including slow or dynamic memories, and DMA 
(multiprocessor) applications. 
Motorola AN-775 (20pp) 

5 "MC6001/03 Port E){pansion" 
(SN74LS374, MC6821, SN74LS163, SN74LS154, 
SN74LS175, SN74LS377, SN74LS165) 
Shows various methods for expanding 1/0 capability of the 
MC6801/03 microcomputers using various peripheral chips. 
Motorola AN-797 (8pp) 

6 "r.~CS-51 Microcomputer User's MDnuDI" 
(8051,8751,8031) 
Describes system architecture, instruction set and software; 
includes applications examples and data sheets. 
Intel (448pp) $7.50 

7 "MCS-05 User's Manual" 
(8085, MCS-85) 
Describes this 8085 based system and peripheral compon
ents. Extensive coverage through data sheets. 
Intel $5.00 (273pp) 

11 "MN1400 Serie!) 4-Bit One-Chip Microcomputers User's 
Manual" 
(MN1400, MN1402, MN1498, MN1499) 
Introduces the MN1400 family. Encompasses system 
architecture, timing, and the instruction set including 
examples of various commands and routines. 
Panasonic (65pp) 

9 "Microcomputer ApplicDtions HDndboolc" 
Provides application hardware and software information for 
the entire microcontroller line, which includes both the 
MCS-48 and the MCS-Slfamilies. 
Intel $7.50 

Systems (cont) 

10 "Microprocessor Systems Handboolc" 
Explains IlP hardware, the interaction of hardware and 
software,' and the interfacing of IlP'S with AID and 01 A 
converters. Topics covered include memory addressing, I/O 
operations, and applications of various microprocessors. 
Analog Devices $9.50 (218pp) 

11 "Minimum System Design TMS 9900 16-Bit MicroproceG
sor" 
(TMS9900) 
Explains system design, system performance, and minimum 
system configuration. 
Texas Instruments Application Report CA-184A (7pp) 

12 "Minimum System Design with the S9900 16-bit Micro
proceGGor" 
(S9900) 
Describes device and basic system configuration. Includes 
timing and block diagrams. 
American Microsystems AN-79-99-02 (6pp) 

13 "N0080 SYGtem DeGign MDnUDI" 
(INS8080A, DP8212, DP8216, DP8224, DP8226, DP8228, 
DP8238, INS8251, INS8255) 
Describes the INS8080A IlP including architecture, timing, 
data and instruction representation, and 1/0 operation and 
control. Also covers use of various support chips. 
National $5.00 (72pp) 

14 "Number Cruncher (MM57109) InterfDce to MicroproceG
!lor" 
(MM57109) 
Describes the MM57109 number cruncher unit which can 
perform most arithmetic functions found in complex 
hand-held calculators and interfaces either to a microproces
sor or a I andom logic system. Provides schematics of 
interface logic and a flow chart for initialization of the device. 
National AN-186 (10pp) 

15 "Optimizing HDrdwDre/SoftwDre Trade-Offs in RCA 
CDP1802 Microprocessor ApplicDtions" 
(CDP1802) 
Presents examples of processor interfaces that minimize 
external hardware and through programming techniques, 
minimize speed reqUirements on the CPU. 
RCA ICAN-6704 (10pp) 

16 "PIC1650 8 Bit A to D EXDmpie Program" 
(PIC1~50) 
Provides diagram, flowchart, and example program for an 
AID converter system using the device., 
General Instrument Bulletin 1001 (3pp) 

17 "PPS-4/1 Prototyping with 2708 PROMs" 
(2708, PPS-4/1, MM76, MM77, MM78) 
Outlines circuit design and programming considerations 
needed to build a system prototyping unit using members of 

, the PPS-4/1 family and 2708 PROM. 
Rockwell Document No. 29410 No. 22 (2pp) 

18 "Power-On Reset/Run CircuitG for the RCA CDP1802 
COS MAC MicroprocesGor" 
Provides diagrams and discussion of several circuits which 
enable a power-on reset/run capability for the device. 
RCA ICAN-6581 (2pp) I~ 

I ~ ~------------------------------------------------~----------------------------------------------~ !Q 
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Syotomo (cont) 

1 "Product Copobilitien r.1onuol" 
(8X300) 
Describes the capabilities of the 8X300 microcontroller family 
in high-speed applications, including computer peripherals, 
industrial controllers and telecommunications. 
Signetics 

2 "R6500/R6532 Timer Interrupt Precoutionn" 
(R6500, R6532) 
Discusses solutions to a timer interrupt problem that could 
occur when using the R6502 and R6532. 
Rockwell Document No. R6500 No.2 (2pp) 

3 "R650X Cloch: Stretching for Uno \'lith Slower Peripheraln" 
(R6500) 
Discusses a clock stretching scheme that allows slower 
peripheral devices to operate with the R650X microproces
sors. Includes schematic and timing diagrams. 
Rockwell Document No. R6500 No.7 (2pp) 

4 "R6531 Addreos Linen for Contiguouo Ror.1" 
(R6502, R6531) 
Describes an 8-bit ,."C system using seven R6531's 
(ROM-RAM-IIO-Counter) and a single R6502. The ROMs are 
designed to be a contiguous blocl< extending from highest 
address down. Supplies diagrams and table for address line 
selection. 
Rockwell Document No. R6500 No.6 (2pp) 

5 "Regioter-Booed Output Functions for RCA COSMAC 
Microprocenoorn" 
(CDP1802, CDP1852) 
Describes circuits using the CDP1852 I/O port for outputting 
information from any of the 16 general purpose scratch p.ad 
registers of the CDP 1802 microprocessor. 
RCA ICAN-6562 

6 "S2000 Family Extended r.1omory Implementation" 
(S2000) 
Shows four method for connecting external memory to 
members of the S2000 single-chip microcomputer family. 
American Microsystems AN-79-2K-01 (3pp) 

7 "SYSTEM 65 to AIM 65 Interface" 
(R6500) 
Outlines method of interfacing SYSTEM 65 to AIM 65 using 
the TTY serial port each has. Diagram and detailed procedure 
included. 
Rockwell Document No. 6500 No.4 (1pp) 

o "Single Chip r.1ultiprocenoor Arbiter" 
Describes use of Signetics' Field Programmable Logic 
Sequencer to provide a convenient and cost effective means 
for implementing a synchronous arbiter, to control system 
communication with peripherals, by a single Chip. 
Signetics AN-007 (8pp) 

9 "Softworo Conversion of Analog Outputo to Analog Inputn" 
(MP10, MP11) 
Discusses using the devices as an analog input system with 
diagrams illustrating hookups to the 6800 and 8080. Includes 
software program for each processor as well. 
Burr Brown AN-88 (4pp) 
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Syotemo (cont) 

10 "Software Deoign for Microproceooorn" 
(SBP0400, TMS1000, TMS5501, TMS8080, TMS9900) 
Presents basic microprocessor fundamentals. Includes such 
topics as basic terms, basic machine architecture, instruction 
sets, and programming. Sample design problems are 
examined. 
Texas Instruments $12.50 (385pp) 

11 "Special Communicationn Protocol for r.1ultiple PPS-4/1 
Syotemn" 
(PPS-4/1) 
Details a communications protocol that can be implemented 
between two PPS-4/1 microprocessors using only five 
interface lines. 
Rockwell Document No. 29410 No. 21 (2pp) 

12 "Static Memory Systemn Utilizing the HM-6100" 
(HM6100) 
Describes CMOS, nonvolatile CMOS and NMOS memory 
systems. 
Harris Semiconductor AN-HM004 (7pp) 

13 "TIM r.1onuol" 
(MCS6530) 
Describes the program contained in the ROM portion of the 
6530-004. 
Commodore Semiconductor Group 

14 "TMS 55011/0 in Tr.1S BOnOA ,."p Syntemn" 
(TMS550 1, TMS8080A) 
Describes operation and use of this input/output controller. 
Texas Instruments Application Report CA-185A (18pp) 

15 "TMS9900 Family Syntem Design Manuol" 
(TMS9900) 
Covers the general operation of TI's TMS9900 16-bit family of 
microprocessors and peripheral support devices. 
Texas Instruments Application Report MP702 (120pp) 

16 "The BOnOA/90nOA MOS Microproceo30r Hondboo/c" 
(8080A, 9080A, 8212, 8255,9555,8251,9551) 
Provides descriptions of the 9080A CPU and the associated 
clock generator and system controllers. Supplies data sheet 
information on various 110 interfaces, support circuits, and 
memories. An application section covers clock generation, 
memory system deSign, timing, interrupts, and multiplica
tion. 
Advanced Micro Devices, $7.95 (280pp) 

17 "The AM9511 Arithmetic Proceooing Unit" 
(AM9511) 
Discusses device features and command set. Outlines 
algorithm and error that can be expected from its use. 
Advanced Micro Devices (21pp) 

10 "Tho AM9517 r.1ultimode Direct Memory Acceoo Con
troller" 
(AM9517) 
Provides device overview and discussion of interfacing 
device to the system. Include block diagram of sample 
system and software listings. 
Advanced Micro Device (20pp) 

19 "The AM9519 Univeroollnterrupt Controller" 
(AM9519) 
Discusses basic interrupt procedure and device features. 
Examines hardware interface, operation procedures, 
command descriptions and system interface as they relate to 
use of the device. 
Advanced Micro Devices(17pp) 
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MICROPROCESSOR 

Systems (cont) 

1 "The ICL7104: A Binmy Output A/D Converter for JL 
Procellsors" 
(ICL7104,ICL8052) 
Describes designing with this 2 device A/D converter in 
detail. Discusses interfacing with and without handshakes, 
performance enhancement, and external auto-zero. Includes 
schematics, block diagrams, and graphs. 
Intersil Application Bulletin A030 (14pp) 

2 "The M10aOO MECL LSI Procesnor Family-Three Dellcrip
tive Articlell" 
(MC10800, MC6800) 
Presents three articles about the device: "Get the Best 
Microprocessor Performance"; "The MSP: GTE Sylvania's 
Microsignal Processor"; "M 10800 Microprogrammed 
Demonstrator". The first examines features of the processor; 
the second discusses a customer application; and the third 
describes a demonstrator treated as a peripheral to the 
M6800 system. 
Motorola AN-776 (21pp) 

3 "Understanding and Uning the CDP1855 Multiply/Divide 
Unit" ' 
(CDP1855) 
Shows how the use of hardware can eliminate complex and 
slow software routines for performing arithmetic and 
signal-processing algorithms in 8-bit microprocessor 
systems. 
RCA ICAN-6970 (11pp) 

4 "Ulle of CMOS RAM CDP1824 with RCA Microprocesllor 
Evaluotion leit CDP18S020" 
(CDP1824) 
Describes the CDP1824 and its application in the 
CDP18S020 Evaluation Kit, and presents examples of how 
the CDP1824 can be combined with the CDP1831 ROM to 
form efficient ROM-RAM systems. 
RCA ICAN-6537 (4pp) 

5 "Une of CMOS ROMll CDP1831 and CDP1832 V/ith the RCA 
Microprocessor Evaluation !Cit CDP18S020" 
(CDP1831, CDP1832) 
Describes the operation and design of CDP1831- and 
CDP1832-based read-only memory systems in the 
CDP18S020 Evaluation Kit. 
RCA ICAN-6536 (4pp) 

6 "Usc of CMOS-50S RAM CDP1822 with RCA Microproces
nor Evaluotion 1m CDP18S020" 
(CDP1822) 
Describes the CDP1822, its operation, and its application in 
the CDP18S020 Evaluation Kit. 
RCA ICAN-6539 (4pp) 

'~:,!:' 7 "Use of the CDP1856 and CDP1057 Buffer/Seporator in 
CDP1802 Microprocen!lor SYlltemll" 

Systems (cont) 

8 "Uner Manual for the CDP1802 COSMAC Microprocellllor" 
(CDP1802) 
Describes the device architecture and its instruction set with 
examples of each command. Reviews basic programming 
techniques and supplies timing diagrams. 
RCA MPM-201B $5.00 (115pp) 

9 "Uner'n Manual for 8>C305 Controller" 
(8X305) 
Provides hardware/software details pertaining to the 8X305 
microprocessor and its family of supportive parts with 
emphasis on timing, programming and system interface. 
Signetics 

10 "Ulling Low-Cost 1MHz Periphernlnin a 2 MHz Syntem \'lith 
the MC68B09 and the MC60B09E" 
(MC68B09, MC68B09E) 
Discusses how to minimize system cost by manipulating 2 
MHz MPU access time to accommodate slower peripherals 
and memories. 
Motorola Semiconductor AN-836 (7pp) 

11 "Ulling NSC-OOO &. OOS51SE all Automotic Tellt Equipment" 
(Starplex) 
Discusses techniques for using a microprocessor develop
ment system and in-circuit emulators for functional tests on 
production systems. 
National Semiconductor SA SPX-AP-7 (16pp) 

12 "Using the 2651 with BISYNC" 
(2651) 
Details how the 2651 PCI supports IBM's Binary Synchronous 
Communications protocol. 
Signetics M24 (4pp) 

13 "Ulling the COS MAC Microboord Battery-Baclcup RAM, 
CDP18S622" 
(CDP18S622) 
Describes circuits, operation and application of an 8-kbyte, 
CMOS RAM board with on-board rechargeable batteries. 
RCA ICAN-6955 (5pp) 

14 "Z80 Interfacing Techniquell for Dynamic RAM" 
(Z80, MK4027, MK4116) 
Provides specific examples of interfacing 16-pin dynamiC 
memories to the Z80 microprocessor. Includes timing 
diagrams and refresh information. 
Mostek 

15 "JLCOM-43 Single Chip Microcomputer Ullerll' Manual" 
(uCOM-43) . 
Describes device architecture and specifications. Includes 
timing diagrams. ' 
NEC Microcomputers (48pp) 

16 "JLCOM-44 Single Chip Microcomputer Unero' Monuol" 
(uCOM-44) 
Describes device architecture and specifications. Includes 
timing diagrams. 
NEC Microcomputers (40pp) 

(CDP1802, CDP1856, CDP1857) 
,~! Describes use of the CDP1856 and CDP1857 four-bit buffers 17 "JLCOM-45 Single Chip Microcomputer Unero' Monuol" 
,~ or separators in the CDP18S020 Evaluation Kit and (uCOM-45) 
';:; CDP18C024 E-K/ Assembled-Editor Design Kit. Includes Describes device architecture and specifications. Includes 
~ functional diagrams. timing diagrams. I, '--__ R_C_A_IC_A_N_-_6_6_5_7_(4_

p
_
p

_) _____________ ~ __ N_E_C_M_ic_ro_c_o_m_p_u_te_r_S(_3_6_pp_) __________ "-' 
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248 © Ie ~w~ASTER 



~,m C!i1 0 l?r:lOC c: SS 0 R 

Syotomo (cont) 

"J,LPD371 r.1ognotic Tapo Caaaotto/Cnrtridgo Controllor 
Uaom r.1onual" 
(uPD371) 
Gives description, timing and circuit diagrams. Assembly 
language listing for use with NEG's 8080A. 
NEG Microcomputers $10.00 (58pp) 

2 "J,LPD372 r.1ini-Floppy Diale Controllor Uoom Manual" 
(uPD372) 
Supplements the Floppy Disk Manual for Mini-Floppy 
applications. 
NEG Microcomputers $10.00 (44pp) 
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APPLICATION NOTE DIRECTORY 

MICROCOMPUTER BOARDS 

Applications 

1 "A Microcomputer Industrial Control Interface Using I/O 
Modules" 
(TM990) , 
Describes Industrial Control Systems with TM990 Microcom
puter Modules and 5MT ac/dc Input/Output Modules. 
Texas Instruments Application Report MP 716 (20pp) 

2 "Designing Floppy Disk Systems (and a Sample CP/M 
Implementation)" 
(BLC-8221, BLC-8222) 
Reviews theory of floppy-disk operation and describes how 
to use a floppy-disk drive with intelligent controller boards. 
National Semiconductor SA4-8221 /22 (54pp) 

3 "De!Jigning With Memory-Mapped Video Cards" 
Describes the principles involved in designing both hardware 
and software around the Color-Master Programmable Color 
Graphics Card, including screen dimensioning, Cursor and 
Highlighting Control, and custom character sets. 
MicroDaSys $25.00 (100pp) 

4 "I/O Application Manual" 
(8P2SM,4P4S) 
Discusses the hardware capabilities of the 8P2SM and 4P4S 
I/O cards with emphasis on interface to user software. 
Software test routines are included. 
MicroDaSys $25.00 (100pp) 

5 "Introduction to Microproces!Jors" 
(TM990/u89) 
This microprocessor textbook, based on the TM990/u89 
University Board, provides an introduction to microcom
puters and assembly language programming. Includes many 
program examples illustrating instructions, programming 
techniques, and I/O interfacing. 
Texas Instruments(MPB30 Rev. *) $19.95 (570pp) 

6 "ICIM-1 Microcomputer Model User Manual" 
(KIM-1) 
Describes start-up and operating procedures for the KIM-1 
Microcomputer Module. Discusses system hardware, system, 
expansion and gives an example of a typical application 
program. 
Commodore (138pp) 

7 "I(eyboard Scan Routine for Use with the RCA COS MAC 
Microterminal CDP10S021" 
'(CPD18S021) 
Contains the code for a keyboard reading routine which 
makes the Microterminal useful as a general purpose input as 
well as output device. 
RCA ICAN-6611 (4pp) 

a "Large System Design With Low Board Count" 
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Designing a CP/M based Z-80 system with only two S100 
cards is covered in this application manual. The system uses 
the Super-Z CPU board, which combines Parallel and Serial 
I/O with 64K of RAM and 2K of PROM on a Z-80 processor 
card. This board and a Disk Controller form acompleteCP/M 
system. 
MicroDaSys $25.00 (100pp) 

Applications (cont) 

9 "MD-690A Application Manual" 
(MD-690a, MD-690b) 
Details features and capabilities of the MD690a and MD690b 
S 100 based CPU boards. Includes software and hardware 
applications information for these 6802/6809 processor 
cards. Monitor listing included to facilitate custom software 
development. 
MicroDaSys $25.00 (100pp) 

10 "MLZ-OO Multi-Processor Feature" 
(MLZ-80) 
Describes how to use bus control lines to obtain multiproces
sor capability for the MLZ-80 board. 
Heurikon Corporation (4pp) 

11 "MLZ-OO System Manual" 
(MLZ-80) 
Describes system configuration, I/O device addresses, bus 
logic, bus timing and I/O connections. 
Heurikon Corporation (24pp) 

12 "MLZ-SO and MLZ-S1 Configuration Procedures" 
(MLZ-80, MLZ-81) 
Outlines the steps required to configure the M LZ-80/81 cards 
for a particular application. 
Heurikon (10pp) 

13 "MLZ-DAQ System Manual" 
(MLZ-DAQ) 
Complete description and operating procedures for the 
MLZ-DAQ. Includes charts and instruction set map. 
Heurikon Corporation (22pp) 

14 "Micro-12 User Manual" 
(HB61000-1) 
A complete documentation package for the Micro-12 
microprocessor system, this manual describes control panel 
operations, system organization, sample programs, and 
hardware/software applications. 
Harris Semiconductor (204pp) 

15 "Microproducts Hardware Systems Reference" 
(MBC/1, MP100, 8562, 8563) 
Describes the Microproducts MP/100 and MP/200 systems. 
Part I, a hardware systems reference, is designed for 
engineers and systems programmers. Part II, a troubleshoot
ing guide, is intended for field service engineers. 
Data General $25.00 (388pp) 

16 "Millie User Guide" 
(Super Z) 
Complete guide to the hardware, software and use of the 
Millie, a CP/M system based upon the Super-Z Single board 
computer and the Color Master video graphics board. 
MicroDaSys $50.00 (200pp) 

17 "Reentrant Programming" 
(TM990) 
Describes the use of reentrant software to eliminate the need 
for providing separate copies of common subroutines for 
concurrently executing tasks. 
Texas Instruments (6pp) 
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Applicationo (cont) 

1 "SBC-100 Operationtl r.7anual" 
(SBC-100) 
Provides product description and details its operation. 
SD Systems (38pp) 

2 "Scout rJa!ccd r.'lini 4/04" 
Describes the Scout Computer System incorporating the 
Nal<ed Mini 4/04 processor. Discusses the basic machine, 1/0 
and peripheral devices, and system software. 
Computer Automation (272pp) 

3 "Soft,,'Jl1re Developmont Utling Tr.1990/302 SOB and 
Tlr.1BER" 
(TM990) 
Covers the development of TM990 Series software with a 
TM990/302 Software Development Module, and TIMBER, a 
ROM-based executive program. 
Texas Instruments Applications Report MP712 (92pp) 

4 "Tr..'iD£O Anolog r.10dulctl Applicationtl Report" 
(TM990) 
Describes the general operation of the TM990 Serial Analog 
modules and the software necessary for control. 
Texas Instruments Applications Report MP714 (54pp) 

5 "Tr.'l9!l0 r.1icrocomputcr Handboolc'" 
(TM990) 
Describes the technical features of the TM990 product line. In 
addition to CPU, Memory and 1/0 Interface Modules, the 
book discusses software products, development systems, 
the TM99 System Bus, and customer support services. 
Texas Instruments (207pp) , 

G "Tt'.i9gO/101r.1 EIA Communicationtl Linle" 
(TM990) 
Describes the development of a software communications 
link between the TM990 board, a host computer, and an EIA 
RS232 interface for software development. 
Texas Instruments Applications Report MP705 (52pp) 

7 "Tcchnical ~JotCtl on r.10dificotion, Expontlion, ond Varioutl 
Applicationo of tho SVr.1-1" 
(SYM-1) 
Explains how to expand the number of general purpose 110 
lines in the SYM-1. 
Synertek Systems TNP-1 $3.00 (60pp) 
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APPL!CA TION NOTE DIRECTORV 

I~TERFACE 

Converters 

1 "31C O-Bit BinDry Digital to Procetltl Current Converter with 
4-20 rnA Output" 
(REF-01, OAC-08, OP-14) 
Delineates the construction of a process current converter 
operating from - 5v and 23v supplies. Complete theory of 
operation followed by calibration procedures and a detailed 
parts list are included. 
Precision Monolithics AN-21 (2pp) 

2 "A Cooltboolt Approach to High Speed Data Acquisition 
and Microprocestlor Interfacing" 
Shows how to design a complete data acquisition board with 
multiplexers, programmable gain amplifiers, track and hold, 
AID converter, 01 A converter, address decoding, read and 
write timing and interfacing to a microprocessor bus. 
Intersil A020 (20pp) 

3 "A Digitnl Multimeter That Meatluretl Frequency Utling the 
9400 F/V Converter" 
(9400) , 
Shows how to add frequency measurement capability to a 
low-cost standard OMM by adding an external circuit 
consisting of a FIV converter, resistors and capacitors. 
Teledyne Semiconductor AN-14 (2pp) 

4 "A Lo\'! Co nt, Eatly-to-Build Succetltlive Approximntion 
Annlog-to-Digital Converter" 
(DAC-100, CMP-01) 
General discussion of feedback AID converters. Operation of 
AID converter capable of 8-bit conversions in 6 /-LS. The 
system is expandable to 10-bit resolution. It uses DAC-100, 
CM P-O 1, and a successive approximation register. 
Precision Monolithics AN-11 (8pp) 

5 "A Low COtlt, High-Performance Traclting AID Converter" 
(DAC-100, CMP-01) 
Basic operation of 8-bit tracking converter that uses 
DAC-100 series 10-bit D/A converter, CMP-01 series' 
comparator, and 4-bit MSI upldown counters. 
Precision Monolithics AN-6 (8pp) 

6 "AD DACOO Reliability Predictions" 
(ADDAC80) 
Describes model for calculating predicted failure rate of 
hybrid circuits per MIL-HDBK-217B and corresponding 
performance data for device. 
Analog Devices (1pp) 

7 "AD DAC05 Reliability Predictiontl" 
(ADDAC85) 
Presents model for calculating predicted failure rate of hybrid 
circuits per M IL-H DBK-217B and corresponding device data. 
Analog Devices (1pp) 

8 "Am601212-Bit High-Speed DAC" 
(Am6012) 
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Describes characteristics of a 12-bit DAC and discusses 
various modes of operations and microprocessor interface 
considerations. 
Advanced Micro Devices L1C-165(12pp) 

Converters (cant) 

9 "An Introduction to the Sampling Theorem" 
Analyzes the sampling theorem and pitfalls encountered in its 
application to signal processing systems. Hardware 
implementation includes discussion of anti aliasing filters, 
SIH circuits and DI A converters. 
National Semiconductor AN236 (12pp) 

10 "Analog-Digital Conversion Notes" 
Covers many aspects of AID and DI A converters including 
use, testing and specifying. Extensive applications informa
tion includes data systems, acquisition, distribution, 
communication. 
Analog Devices $5.95 (254pp) 

11 "Analog-to-Digital Conversion Techniquetl" 
Discusses open-loop and feedback techniques: frequency, 
pulse width, cascade, ramp, counter, successive approxima
tion, multiple comparison subranging, nonlinear conversion, 
double and triple ramp conversion. 
Motorola AN-471 (21pp) 

"Analog-to-Digital Convemion Techniquen with the M6800 
Microprocetltlor Sytltem" 
See listing under (Microprocessor) Systems (Motorola) 

12 "Analog-to-Digital Cyclic Converter" 
(MC1456) 
Discusses circuits and operation of medium speed-medium 
accuracy converter that uses successive approximation 
technique in which unknown analog input voltage is 
successively compared to reference voltage to determine 
each bit of digital output. A comparison of gray and binary 
code operation and an error analysis are provided. 
Motorola AN-557 (10pp) 

13 "Applicntion Circuits of /lPCG03D, 610D" 
(/-LPC603, /-LPC610) 
Discusses functions and operating principles of each device 
as well as applications including a digitally programmable 
power source and a waveform generator. 
NEC Electron IEP-543 (24pp) 

14 "Application Informntion for /lPC614D" 
(/-LPC614) 
Provides application hints and parameters for a pulse width 
modulation converter in a digital multi meter application. 
NEC Electron (6pp) 

15 "Applicntiontl' for the 9400 Voltnge to Frequencyl 
Frequency to YoUnge Converter" 
(9400) 
Contains 25 block diagrams of applications in which the 
device is used. 
Teledyne Semiconductor AN-10 (8pp) 

"Applicntiona of a Monolithic Snmple-and-Hold/Gated 
Operational Amplifier" 

. See (Linear) Amplifiers, Operational (Harris) 
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Convertoro (cant) 

1 "ApplicDtion~ of tho 8700 SerieG AID Convertora" 
(8700) 
Supplies diagrams showing interface to autoranging circuits, 
to gas discharge displays, and to two independent displays, 
operated from one A/D. 
TeledyneSemiconductor AN-9 (16pp) 

2 "Application!l of tho AD537 IC Voltage-to-Frequency 
Converter" 
(AD537) 
Describes device theory and operation. Presents various 
applications including strain-gauge input, position trans
ducers, and a photodiode input. Block diagrams are 
provided. . 
Analog Devies (20pp) 

"Application~ of the MC1405/MC14435 in Digital Meter~" 
See listing under (Linear) Instrumentation (Motorola) 

3 "Applications of the ZrJ425E a-Bit A-D/D-A Converter" 
(ZN425) 
Covers converter definitions, calibration, bipolar operation. 
Applications: ramp generation, peal< detect, channel 
selection, weighing system, bargraph drive, multiply/divide, 
and function generation.' 
Ferranti (31 pp) 

4 "Audio Application!) for the DAC-76 Companding Con
verter" 
(DAC-76) 
Discusses the multiplying and control characteristics of the 
DAC-76 in audio applications. High performance digitally
controlled attenuators are featured. 
Precision Monolithics AN-28 (8pp) 

5 "Autoranging Digital Multimetcr U~ing the r.1C14433 
CMOS AID Converter" 
(MC14433) 
Describes using the MC14433 A/D converter to build an 
autorange digital multimeter. The multimeter includes ac and 
dc voltage ranges from 200mV to 200V, ac and dc current 
from 2mA to 2A full scale, and resistance ranges from 2 
kilohms to 2 megohms full scale. 
Motorola AN-769 (5pp) 

6 "Binary 01 A Convertera Can Provide BCD-Coded Conver
aion" 
(MC1408, MC1508) 
Describes the MC 1508 D/ A converter used as a 2 or 2112 digit 
BCD converter. Describes application in a 2112 digit digital 
voltmeter. 
Motorola AN-713 (4pp) 

7 "Build a lo\'! CO!)t Dahl Acqui!lition SY!ltem with Standard 
DIPo" 
(MN7130) 
Shows how a complete 12-bit, 16-channel data acquisition 
system can be built by adding a few standard ICs to the 
MN7130 multiplexed sample/hold amplifier. 
Micro Networks AN201 (6pp) 

a "CMOS AID Converter Chip!) EaGily Interface to BOSOA 
r.1icroproce!l!lor SY!ltem!l" 
(ADC3511, ADC3711, INS8080A) 
Outlines techniques for interfacing AID converter devices to 
8080A JIP systems. Includes description of A/D conversion, 
BCD output capability, flowcharts, schematics, and block 
diagrams. 
National CMOS Databook AN-200 (9pp) 
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Convortcro (cont) 

9 "Circuit Application!} for n 12-bit ECl DAC" 
(DAC63, MC10176, MC10176, MC10136, MC10101, 
MCM10149) 
Compares operation of TL and ECL D/ A converters with, 
respect to data skew, ground currents, line driving and 
receiving capability; includes discussions on amplitude and 
phase synthesis and the use of an ECL DAC in a 12-bit, 250ns 
A/D converter. 
Burr-Brown Research AN-105 (6pp) 

10 "Companding Digital-to-Analog Converter" 
(DAC-86, DAC-87) 
Discusses how a companding digital-to-analog converter 
(DAC) is the key component in PCM CODEC Systems. 
Precision Monolithics AN-39 (13pp) 

11 "Counter Type A to 0 Converter" 
(HI1080) 
Circuit details of an A to D converter employing a 
unidirectional digital counter and the HI-1080 eight-bit D to A 
converter to generate a ramp voltage. 
Harris Semiconductor AN-512 (3pp) 

12 "01 A Converter Differential linearity Error-It Really Shows 
Up" 
Discusses differential linearity, the difference in analog 
output for a change between two successive digital input 
codes. Gives graphs of two examples with the same linearity 
specification. 
Burr-Brown AN-58 (2pp) 

13 "01 A Converter G.enerate!l Hyperbolic Functiono" 
(DAC-20) 
Explains operating theory and design considerations of two 
IC hyperbolic function generator. Includes circuit diagrams. 
Precision Monolithics AN-23 (3pp) 

14 "DAC-08 Application!l Collection" 
(DAC-08) 
Discusses the dual output, and high compliance. Covers use 
as a CRT display driver, bridge transducer control system, 
A/D converter, waveform generator, digital addition/sub
traction with analog output, digital attenuator and micro
processor controlled A/D converter. 
Precision Monolithics AN-17 (12pp) 

15 "DAC-03 Control of A 555 Timer IC" 
(DAC-08) 
Describes a digitally or microprocessed controlled one-shot 
and an astable multivibrator using two of the low cost building 
blocks, the DAC-08 and the 555 timer. Digital control ranges 
of 255 to 1 and 510 to 1 are shown for one-shot and astable 
applications allowing periods of 18 JIsec to 1.4 seconds and 
frequencies of 1 Hz to 60 kHz. 
Precision Monolithics AN-36 (3pp) 

16 "Data Acqui!lition Handboolt" 
(ICL7109, ICL7104, IH8510, ICL7103A, ICL8052A, HDAS-8, 
HDAS-16, ICH8500, ICL8007, ICL8043, ICL8048, ICL8049, 
ICL8013, ICL8211, ICL8212, IH5009, IH5025, IH5040, 
IH5009) 
Comprehensive introduction to the principles of data 
acquisition and conversion, including a compilation of many 
technical articles published in industry trade journals. 
Contains detailed application information on D/ A and A/D 
converters, data acquisition systems, samples/hold circuits, 
op amps, and V /F converters. 
Intersil $5.00 (396pp) 
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Convertero (cont) 

"Data Acquioition Net\'/orlm \'lith NMOS and CMOS" 
See listing under (Microprocessors) Applications (Motorola) 

"Dahl Acquinition and Convemion Handboolc" 
Discusses' data acquisition/conversion principles. With 
Applications and glossary. 
Datel-Intersil $4.95 (250pp) 

2 "Data Convemion Handboolc" 
Defines the qualities, specifications, and techniques that 
combine to give D/ A and A/D converters their special 
character. Also covers sample/hold amplifiers, multiplexers, 
and coding. 
Hybrid Systems Free (175pp) 

3 "Data Convemion Interfacing \'/ith the Dono r,1icroproce:>
llor" 
(8080) 
Discusses Analog-to-Digital Conversion (ADC) and Digital
to-Analog Conversion (DAC) and their importance in 
input/output (I/O) control functions when interfacing with the 
8080 Microprocessor. Describes low cost and system 
simplicity in the versatility of a DAC as it progresses from a J,lP 
output device to an ADC input function and finally to its use in 
a complete Data Acquisition System. 
Precision Monolithics, Inc. AN-30 (12pp) 

4 "Data Convemion \'lith Companding DAC Devicell" 
Introduces companding principles and use of companding 
DACs in industrial and PCM transmission systems. Provides 
companding DAC circuit description and discussion of how 
J,lP based data acquisition systems, motion control, audio 
systems, and telecommunication systems. 
Advanced Micro Devices (36pp) 

5 "Delligning High Speed Data Acquinition SYlltems" 
Discusses the basics of data acquisition systems; focusing on 
A/D converters, sample-and-hold circuits, and multiplexer 
modules. 
Teledyne Philbrick AN-21 (12pp) 

6 "Differentinl and Multiplying Digital-to-Analog Converter 
Applicationn" 
(DAC-08) 
Describes use in 2-quadrant, 4-quadrant, 4-quadrant and 
AC-co-.pled multiplication. Also covers differential and 
ratiometric conversion, a nulling bridge circuit, a power 
monitor, and algebraic computation circuits with analog 
output. 
Precision Monolithics An-19 (8pp) 

7 "Digital Voltmetern and the MM5330" 
(MM5330) 
Describes basic counting techniques for building digital 
voltmeters and shows how the MM5330 can be used in a dual 
slope system. 
National MaS/LSI Databook AN-155 (8pp) 

8 "Digital to Analog Converter High Speed DAC Fnmily" 
(HI562, H15608, H15610) 
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Provides functional and operational diagrams plus descrip
tions of the devices. 
Harris Semiconductor AN-523 (4pp) 

ConvericrD (cont) 

9 "Digital to Analog Converter Terminology" 
Explains need to D/ A and terms used in specifying it. 
Harris Semiconductor AN-522 (3pp) 

10 "Digital to Analog Converter: High Speed ADC Applica
tionll" 
Discusses tracking and successive-approximation aId 
converter design. Presents a data acquisition system 
including block diagrams. 
Harris Semiconductor AN-524 (3pp) 

11 "Digital-Io-Annlog Converoion Ulling the RCA CD4007A 
COS/r.10S IC" 
(CD4007A) 
Discusses resistance networks for DAC's and a voltage
follower amp for single-supply operation. Describes a 9-bit 
COS-MaS DAC. 
RCA ICAN-6080 (6pp) 

12 "Digitnl-to-Am:::log Converter Applicntionll" 
(HI1080, H11085) 
Operating modes and applications of HI-1080 converter, 
which features resistor ladder network and switching devices 
on same Chip. Discusses cascaded D to A converter as weU as 
up-down counter and successive approximation A to D 
converters. 
Harris Semiconductor AN-511 (7pp) 

13 "Direct BUll Interfacing uning the ZfJ427/ZtJ42D" 
(ZN427, ZN428) 
Describes how A/D and D/ A converter chips are interfaced to 
most popular 8-bit microprocessors. Provides timing 
diagrams and electrical characteristics. 
Ferranti Application Report 14 (9pp) 

14 "00'0 and Don'to of Applying AID Convertero" 
Examines topics concerning proper system design when 
using A/D converters. Subjects treated include ground loop 
errors, components, references, capacitive coupling, and 
thermal effects. 
Intersil A018 (2pp) 

15 "Don't Forget DIA Converter Tempeo" 
Discusses offset, gain and linearity drift with temperature. 
Burr-Brown AN-59 (3pp) 

16 "Exponential Digitally Controlled Ollcillntor Uoing 
DAC-7G" 
(DAC-76) 
Depicts a 4-IC microprocessor-controlled oscillator with a 
8159 to 1 frequency range covering 2.5 Hz to 20 kHz. The 
circuit uses an exponential current output D/ A converter as a 
programmable current source. 
Precision Monolithics AN-20 (3pp) 

17 "F){-209 AP r~otell" 
(FX-209) 
Describes use of the FX-209 delta modulation analog to 
digital converter as an AGC amplifier, audio delay line and as 
an audio scrambler. 
Consumer Microcircuits of America (6pp) 
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Convertern (cont) 

"Function and Application of 31f2 Digit AID Converter Set" 
(LD110, LD111) 
Describes the operation of the LD110 digital processor and 
the LD111 analog processor. Various DVM circuits are shown 
including circuits for ratio, current, ac voltage and frequency 
measurements. A detailed error analysis is provided. 
Siliconix AN? 4-1 (12pp) 

2 "Functionl Application of the LD122/LD121A ±41f2 Diait 
AID Converter Sct in r.1enourement Syotemo" 
(LD122, LS121A) 
Discusses differential measurement techniques, input buffer 
selection considerations, system layout, grounding methods 
and troubleshooting in thermocouple, resistance bridge and 
strain-gage measurement systems using an AID converter 
set. 
Siliconix ANSO-S (Spp) 

3 "High Speed Digital-to-Analog nnd Analoa-to-Digital 
Techniques" 
Gives overview that includes voltage and current output DI A, 
parallel (flash), tracking, successive approximation, and 
parallel ripple AIDs as well as nonsynchronous and 
synchronous VTF AID. Glossary of terms. 
Motorola AN-?02 (14pp) 

4 "How to Specify and. Teot 'Voltage-to-Frequency and 
Frequency-to-Voltage Convertero" 
Defines device parameters, specifications, and test tech
niques. 
Teledyne Philbrick AN-22 (4pp) 

5 "IC FIV Convertero Readily Handle Other Functiono, Such 
no F/V,A/D" 
(RC4151, RM4151) 
Describes use of the 4151 as an FIV converter, a V IF 
converter, and an FSK demodulator. 
Raytheon Semiconductor Application Note (6pp) 

6 "Interfacing Precioion Monolithico Digital-to-Analog 
Convertoro with CMOS Loaic" 
(DAC-100, DAC-01) 
Analyzes input circuits of these DACs and CMOS interfaces. 
Describes a complete 10-bit DAC and an S-bit AID. 
Precision Monolithics AN-14 (4pp) 

7 "Interfacing the AD550 Dacport to Microproceooors" 
(AD55S) 
Examines considerations for interfacing an S-bit DAC with 
the SOSOA, SOS5A, S04S/S75S, 6S00/650X and 1S02 
microprocessors. Example applications include ramp 
generation and software-controlled analog-to-digital con
version. 
Analog Devices (6pp) 

"Intrinoically Safe Dota Acquioition" 
See listing under (Digital) CMOS (Burr-Brown) 

8 "Introduction to Quantized Feedbaclc" 
(LD111A, LD120, LD122, LD130, LD110, LD121A, LD114) 
Describes propietary approach to AID conversion using an 
analog processor and digital controller and with auto
polarity, auto-zero and ratiometric operation. 
Siliconix ANS1-2 (10pp) 
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Convertern (cont) 

9 "Low Coot Four Channel DAC giveo BCD or Binnry Coding" 
(DAC-OS, DAC-20) 
Describes the construction of a four-channel digital
to-analog converter using four multiplying DACs, a precision 
quad op amp, a system IC voltage reference, and a 
DIP-packaged thin-film resistor network. 
Precision Monolithics AN-26 (4pp) 

10 "Low CO!lt, High Speed Analo'g-to-Diaital Converoion with 
theDAC-Oa" 
(DAC-OS) 
Discusses the successive approximation technique to AID 
and describes three designs with conversion times of 1, 2, 
and 4/Jsec. 
Precision Monolithics AN-16 (?pp) 

11 "r.1ethodo for Goneratina Complex Waveformo and 
Vectoro Ullina Multiplying DI A Convertero" 
(AD7544) 
Describes analog waveform synthesis using CMOS multiply
ing DI A converters, including staircase, triangle and 
sawtooth waveforms. 
Analog Devices (6pp) 

12 "Microproce!l!lor Interface Technique!l ao Applied to tho 
Siliconix AID Convertor Family" 
(L 121A, LD130) 
Discusses cost and speed advantages of using AID 
converters instead of a peripheral interface device for 
synchronous or asynchronous interface to a microprocessor. 
Siliconix ANS1-1 (4pp) 

13 "Microproceooor Interfacing Uoing the ZN427/ZN420 Data 
Convertero" 
(ZN427, ZN42S) 
Demonstrates the design of an analog I/O system using AID 
and DI A converters with 6S00 and SOS5A microprocessors. 
Includes circuit, timing and logiC flow diagrams plus example 
programs. 
Ferranti Application Notes 10, 11 and 12 (2Spp) 

14 "Microproceooor Interfacing Uoing the Z~J43210-Bit ADC" 
(ZN432) . 
Describes a 10-bit AID converter IC and techniques for 
interfacing with S-bit microprocessors using a minimum of 
external discrete components and standard TTL logiC 
elements. 
Ferranti Electric AR-16 (9pp) 

15 "Power DI A Convertem Using the IH0510" 
(IHS510, AHS520, IHS521, 7105, 7120) 
Discusses the addition of a power amplifier to a DI A 
converter. Briefly describes use for motor control and 
programmable power supplies. 
Intersil A021 (4pp) 

16 "Principleo and Applicationo of the ICL7660 CMOS Voltage 
Converter" 
(ICL?660) 
Describes operation and application of a monolithic voltage 
converter that provides a complementary voltage output of 
-1.5V to -10V with a + 1.5V to + 10V input. 
Intersil A051 (Spp) 
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Converter!) (cont) 

"Principles of Date Acquisition and Conversion" 
Discusses basic principles of analog to digital systems 
including sampling rate, aperture error, accuracy, resolution, 
throughput, and codes. 
Burr-Brown AN-79 (5pp) 

2 "Remote Control Dual Range AID Converter Using the 
7106" 
(7106) 
Discusses design of a remote-control, dual-range voltage
measuring circuit using a AID converter-display driver Chip. 
Teledyne Semiconductor AN-13 (1pp) 

3 "Repetitive Mode Operation for Modelo 4109/4111 
Integrating AID Convertero" 
(4109,4111) 
Runs through external trigger generator and sure start circuit 
schemes which are used when the devices must run without 
ceasing to convert. 
Teledyne Philbrick AN-28 (2pp) 

4 "Selecting AID Converters" 
Compares and contrasts' successive approximation and 
integrating AID conversion techniques with respect to speed, 
accuracy, and cost. 
Intersil A016 (6pp) 

5 "Serial to Parallel Convemion" 
(MN502, MN5200, MN5210) 
Covers timing consideratins in the conversion of AID 
converter output from serial to parallel form. 
Micro Networks AN-106 (2pp) 

6 "Software Controlled AID Conversion Uoing DAC-OB and 
the 8080A Microprocml3or" 
(DAC-08) 
Describes software controlled, 8-bit AID conversion using 
the DAC-08 and the 8080A. Subjects include 1/0 interface 
considerations, 1/0 control using memory mapping, and a 
successive approximation AID conversion algorithm. 
Precision Monolithics AN-22 (4pp) 

7 "Solve Your Meaourement Problemo" 
Discusses V/F and FIV converters and their use in data 
acquisition problems. 
Teledyne Philbrick AN-20 (6pp) 

8 "Specifying and Testing Analog-to-Digitnl Converters" 
Defines the basiC parameters, specifications, and test 
methods. 
Teledyne Philbrick AN-24 (7pp) 

9 "Specifying and Teoting Digital-to-Analog Convertero" 
Defines basic parameters, specifications and test methods. 
Teledyne Philbrick AN-25 (7pp) 

10 "Specifying nnd Teoting Sample-Hold Amplifiem" 

Converter!) (cont) 

12 "Static and Dynamic Teoting of Digital-to-Analog Con
vertem" 
Describes test procedures and equipment for measuring 
offset, full-scale, gain and linearity errors in DACs. Test 
equipment discussed ranges from DVMs to automatic 
testers. 
Burr-Brown AN-99 (6pp) 

13 "Strobing the DAC-OB Under Logic Control" 
(DAC-08) 
Gives connections for strobing the output of this DAC. 
Precision Monolithics AB-1 (1 pp) 

14 "Successive Approximation AID Converoion" 
(MC1408, MC14559) 
Describes advances in successive approximation techniques 
with emphasis on SARs (Successive Approximation Regis
ters.) Shows both a normal and a high speed AID using these 
methods. 
Motorola AN-716 (8pp) 

15 "The 4151 Voltage to Frequency Converter" 
(RC4151, RM4151, RV4151) 
Describes various uses of this vlf and flv converter. 
Raytheon Semiconductor Application Note (8pp) 

16 "The ICL7104-A Binary Output AID Converter for Il 
Procesoom" 
(ICL7104, ICL8052, ICL8068) 
Describes the operation of the ICL7104, and either the 
ICL8052 or ICL8068, as a dual-slope integrating converter. 
Intersil A030 (14pp) 

17 "The Integrating AID Converter" 
Discusses the dual slope technique with considerable 
attention to error analysis. I 

Intersil A017 (4pp) 

13 "The r.'ultiplying DAC Application Guido" 
(AD7520, AD7521, AD7522, AS7523, AD7524, AD7525, 
AD7530, AD7531, AD7533, AD7541) 
Discusses applications which tal<e advantage of the MDAC's 
ability to accept AC or DC references, which can be of either 
polarity. Applications include digitally-controlled gain and 
attenuation circuits. 
Analog Devices (40pp) 

19 "The OOP-17, OP-16, OP-15 00 Output Amplifiers for High 
Speed 01 A Converters" 
(DAC-08, DAC-20, DAC-76, OP-15, OP-16, OP-17) 
Illustrates. design of high speed, voltage output DI A 
converters using these devices. Circuit diagrams for high 
speed, low drift, and low power applications are provided. 
Precision Monolithics AN-24 (3pp) 

I ~.~.. 20 "Tips lor Using Single-Chip 3'h Digit AID Conyerlers" 
L..:) (ICL7106, ICL7116, ICL7107, ICL7117, ICL7126) 

Defines various sample-hold amplifier parameters and 
outlines methods of testing for them. 
Teledyne Philbrick AN-30 (5pp) 

~ 11 "Squeeze High Performance Out of Low-Cost Hybrid Data Provides answers to commonly asked questions regarding 
'0" Convertem" AID converter application in display systems. Includes 
~~~ , Lists ways in which converter performance can be improved troubleshooting guide, normal waveforms and equations for 

by the addition of a few external components. component values. 
~IJ Burr-Brown AN-86 (4pp) Intersil A052 (8pp) 
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"Underntllnding the Auto-Zero Ilnd Common-r.~ode 
Performance of the ICL71031710717109 Fllmily" 
(ICL7106, ICL7107, ICL7109) 
Shows how to avoid application problems with differential
input AID converters having differential reference and 
separate analog and digital ground references. 
Intersil Application Bulletin A032 (8pp) 

2 "V/F'n ond F/V''J: Simple Solutiono to EverydllY Conver
!lion Problemo" 
Examines applications of V IF's and FIV's. Also demon
strates how accuracy can be improved with the addition of 
more components. 
Teledyne Philbrick AN-32 (7pp) 

3 "Voltage Trunniontn (Glitcheo)" 
(MN3008) 
Discusses 01 A converter analog voltage spikes appearing in 
the output following achange of input code. 
Micro Networks AN-101 (2pp) 

4 "\"Jhot Decignern Should ((no\'1 About Doto-Converter 
Drift" 
Examines components of drift as they apply to AID and 01 A 
converters. Includes discussion of the effect of reference drift 
and computation of worst case error. 
Burr-Brown AN-89 (4pp) 

5 "\'Jhen Should Il Sllmple Hold Amplifier be U'Jed?" 
Covers the use of sample-hold amplifiers with AID 
converters. Discusses use with dynamically changing signals 
and the droop rate of the sample-hold circuit. 
Micro Networks AN-1 03 (2pp) 

Data Tranomiooion 

G "2661 Operating r.1ode S\'Jitching Proceduren" 
(2661) 
Covers methods for switching the 2661 Enhanced Pro
grammable Communications Interface from echoplex or 
remote loop-back mode to normal operation and vice versa. 
Signetics AN-402 (1 pp) 

7 "A20-r.1boud Full Duplex Fiber Optic Dlltll Linlt Uning Fiber 
Optic Active Componentn" 
(SN74LS40B, MF004-02F, MC1733, MC75107) 
Describes the design, construction, testing and performance 
of a TTL-compatible, optical data link. Includes schematic, 
parts list and printed circuit artwork. 
MotorolaAN-794 (28pp) 

"J.\ COStr.10S pcr" Telemetry ond Remote Dlltll Acquioi
tion DeoiDn" 
See listing under (Digital) CMOS (RCA) 

"A Typicd Dotll-Gathering ond Procenoing Syctem U'Jing 
CD4000A-Scrioo COStr.10S Porto" 
See listing under (Digital) CMOS (RCA) 
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B "An Introduction to the Video Interfllce System (VIS) 
Devicea - CDP10G9 and CDP1B70" 
(COP1869, COP1870, COP18S020) 
Describes circuit and software for mating a video-interface 

'chip set to the COP 18S020 evaluation kit for assessing 
chip-set capability in the video portion of a CRT terminal. 
RCA ICAN-6953 (11pp) 

9 "Aoynchronoua Receiver/Tranamitter" 
(TR1602, TR1865) . 
General description of asynchronous transmission and 
operation of TR 1602, which is capable of full or half duplex 
operation. Describes application in distributed computer 
networks. 
Western Digital Application Report 1 (12pp) 

10 "Binary Synchronoua Communicationa" 
(2661,2653) 
Covers procedures and hardware for implementing 
character-oriented and bit-oriented protocols in a data 
communications network. 
Signetics TB-4001 (3pp) 

11 "Buaaing with MECL 10,000 Integrated Circuita" 
(MC10111, MC10123) 
Describes use of MECL 10,000 circuits in high speed data 
transmission systems with emphasis on transmission line 
construction and termination. 
Motorola AN-726 (6pp) 

12 "Convolution: Digitol Signal ProcQ!Jaing" 
Discusses the Impulse function and its effect on linear 
systems in terms of the fundamental convolution theorem. 
Analytical and illustrative examples. 
National Semiconductor AN237 (8pp) 

13 "Dlltll Bua and Differential Line Drivers and Receivers" 
(OS7820, OS7830, OS7831, OS7832, OS7833, OS7834, 
OS7835, OS7836, OS7837, OS7838, OS7839, OS8820, 
OS8830, OS8831, OS8832, OS8833, OS8834, OS8835, 
OS8836,OS8837,OS8838,OS8839,OS1488,OS1489) 
Includes schematics and describes the operation of these line 
drivers, receivers and transceivers. 
National AN-83 (12pp) 

14 "Dllta Comm Aaync Ilnd Sync Tronamiaaion" 
(2661,2652,2681) 
Reviews fundamental considerations and describes con
troller chips for implementing synchronous and asynchron
ous data transmission. 
Signetics TB-4004 (3pp) 

15 "Dota Comm Error Control" 
(2652,2653,2661) 
Describes chip set for implementing error control at system 
protocol levels in data communication systems. 
Signetics TB-4003 (3pp) 

16 "Data Comm Protocolo" 
(2652,2653,2661) 
Discusses procedures, conventions and hardware governing 
data transfer between data-processing machines. 
Signetics TB-4000 (2pp) 
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Advanced Micro Devices 
Digital 601-617 
Microprocessor 1201-1246 
Microprocessor Development Systems 1701-1705 
Microcomputer Boards 1901-1910 
Interface 2601-2608 
Linear 3101-3137 
Memory 3601-3607 
American Automation 
Microprocessor Development Systems 1706 
American Mlcrosystems, Inc. 
Digital 618 
Microprocessor 1247-1252 
Interface 2609-2611 
Linear 3138-3150 
Memory 3608 -3614 
Custom/Semicustom 4301-4308 
Analog Devices 
Linear 3151-3186 
Arrow Electronics 
357. 1720.2300 
Burr-Brown 
1984 
California Devices 
Custom/Semicustom 4309 
Computer Aided Engineering 
Custom/Semicustom 4310 
Creative Micro Systems 
Microcomputer Boards 1911-1912 
Cromemco 
Microcomputer Boards 1913-1932 
Custom MOS Arrays, Inc. 
Custom/Semicustom 4311 
Datel-Intersll 
Microcomputer Boards 1933 
Interface 2613-2623 
Digelec 
PROM Programmers 4101 
Diplomat Electronics Corp. 
Manufacturers and Distributors Directory 
Emuloglc 
Microprocessor Development Syst~ms 1708-1709 
Exar Integrated Systems, Inc. 
Linear 3187-3209 
Custom/Semicustom 4312-4315 
Fairchild 
Digital 619-668 
Microprocessor 1253-1304 
Microprocessor Development Systems 1711-1718 
Memory 3615-3666 
Custom/Semicustom 4316-4317 
Fujitsu America 
Memory 3668-3671 
Fujitsu Microelectronics 
Microprocessor 1305-1308 
Memory 3672-3681 
Custom/Semicustom 4318-4320 
General Instrument 
Microprocessor 1309-1332 
Memory 3683-3692 
Harris Semiconductor 
Digital 669-695 
Microprocessor 1333-1344 
Interface 2624-2742 
Linear 3210-3291 
Memory 3693-3788 
Custom/Semicustom 4321-4430 
HI/evel Technology 
Microprocessor Development Systems 1 719 
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Hitachi America 
Microprocessor 1345 
Memory 3789 
Holt, Inc. 
Custom/Semicustom 4431 
Hybrid Systems Corp. 
Interface 2743-2748 
Inmos Corp. 
Memory 3790-3792 
Integrated Device Technology 
Memory 3793-3807 
Intel 
Microprocessor 1347-1350 
Microprocessor Development Systems 1721-1728 
Memory 3808-3825 
Interdesign, Inc. 
Custom/Semicustom 4433 
International Microelectronic Products 
Custom/Semicustom 4435 
I(ontron Electronics 
PROM Programmers 4103 
LSI Computer Systems, Inc. 
Digital 696 
Custom/Semicustom 4436 
Micro Circuit Engineering 
Custom/Semicustom 4437-4440 
Micro Power Systems 
Military 401 
Interface 2749 
Linear 3292 
Mitel Semiconductor 
Digital ,697-714 
Monolithic Memories, Inc. 
Digital 715-728 
Memory 3826-3838 
Custom/Semicustom 4442-4478 
Motorola Semiconductor 
Digital 729-733 
Microprocessor 1351-1360 
Microprocessor Development Systems 1729-1738 
Microcomputer Boards 1935-1945 
Interface 2750-2761 
Linear 3293 -3298 
Memory 3839-3849 
Custom/Semicustom 4479-4480 
National Semiconductor 
Military 402-405 
Digital 729-733 
Microprocessor 1361-1456 
Microcomputer Boards 1946-1955 
Interface 2762-2771 
Linear 3299-3345 
Memory 3850-3871 
Custom/Semicustom 4481-4499 
OI<l Semiconductor 
Memory 3872-3873 
Oliver Advanced Engineering 
PROM Programmer 4104 
Optical Electronics 
Linear 3346-3347 
Plessey Semiconductors 
Custom/Semicustom 4501-4516 
RCA 
Military 406-409 
Digital 739-760 
Microprocessor 1457-1491 
Microcomputer Boards 1956-1961 
Linear 3348-3371 

Memory 3874-3881 
Custom/Semicustom 4517-4521 
Schweber Electronics 
349, 2064, Volume" opp, page 240 I, 
Seeq Technology, Inc. 
Microprocessor 1492-1500 
Memory 3882-3896 
Semi Processes Inc. 
Digital 761-771 
Signetics 
Military 410-423 
Digital 773-810 
Microprocessor 1501-1525 
Microprocessor Development Systems 1739-1746 
Microcomputer Boards 1962-1979 
Interface 2772-2778 
Linear 3372-3421 
Memory 3897-3939 
Custom/Semicustom 4522-4526 
Silicon Systems 
Custom/Semicustom 4528-4529 
Siliconix 
Interface 2779-2842 
Sprague Electric 
Interface 2843 
Stag Microsystems 
PROM Programmers 4105 
Structured Design 
PROM Programmers 4106 
Sunrise Electronics 
PROM Programmers 4107 
Synertel< 
Military 424-432 
Microprocessor 1526-1550 
Microprocessor Development Systems 1747 
Microcomputer Boards 1980-1983 
Memory 3940-3957 
Custom/Semicustom 4531-4537 
TRW LSI Products 
Digital 812-819 
Linear 3438-3442 
Teledyne Semiconductor 
Interface 2845-2854 
Texas Instruments 
Military 433-443 
Digital 821-1034 
Microprocessor 1552-1564 
Microprocessor Development Systems 1748-1749 
Interface 2855-2868 
Linear 3422-3437 
Memory 3958-3980 
Custom/Semicustom 4539-4560 
Unitrode Corporation 
Linear 3444-3446 
VTI 
Memory 3981-3993 
Custom/Semicus.tom 4561-4562 
Weite/{ 
Digital 1036-1041 
Western Digital 
Microprocessor 1566-1579 
Interface 2869-2880 
Memory 3994-3997 
Custom/Semicustom 4563-4564 
Xicor 
Memory 3998-3999 
Zilog 
Microprocessor 1581-1604 
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APPLICATION NOTE DIRECTORV 

INTERt=ACE 

Doto Trsnnmionion (cant) 

1 "Device Operntion nnd Syntem Implementntion of the 
Anynchronouo Communicntionnlnterfnce Adnpter" 
(MC6850) 
Provides information on ACIA transmitter and receiver 
operation, initialization, status register bits, use in a 
microcomputer based communications system, software 
requirements, and transmission subroutines. 
Motorola AN-754 (11pp) 

2 "Digitnl Dntn Comm Messnge Protocol" 
(2652, 2661, 2653) 
Covers operating modes, format, control set, error detection 
and recovery, and implementation of message protocols. 
Signetics TB-4005 (3pp) 

3 "Eight Chnnnel Codec Oemonntrotor" 
Explains how a codec demonstrator system is used to 
provide a working digital transmission system incorporating 
eight analog input channels digitally interfacing to eight 
output channels. 
Precision Monolithics AN-37 (8pp) 

4 "Four-Chnnnel Shnred Codoc" 
(DAC-86, DAC-87) 
Describes a four-channel CODEC assembled from LSI 
components as a cost-effective digital transmission system 
requiring a relatively small number of devices. The system 
makes use of a single COMDAC® companded DAC-86 or 
DAC-87 digital-to-analog converter for both encoding and 
decoding. 
Precision Monolithics AN-38 (6pp) 

5 "High Speed Digitnl Communicntionn" 
(HD245, HD246, HD545, HD546) 
Describes the use of the HD-245 family in a current mode 
digital communication system (up to 2 Mbs over 1,000-ft-long 
line.) 
Harris Semiconductor AN-205 (4pp) 

6 "Integroted Circuits for Digital Dntn Trnnsminnion" 
(DS7820, DS7830, DS8820, DS8830) 
Describes the operation and use of the DS7830 line driver 
and DS7830 line receiver for transmission systems using 
twisted-pair lines. Includes a mathematical design analysis of 
this line receiver. 
National Special Functions Databook AN-22 (16pp) 

"Intrinnicnlly Snfe Data Acquisition" 
See listing under (Digital) CMOS. (Burr-Brown) 

7 "Line Drivers nnd Receivero" 
(AM2614, AM2615) 
Discusses single ended, differential, unbalanced differential 
digital communications systems and line matching methods. 
Describes the above circuits and their use in systems. 
Advanced Micro Devices (12pp) 

o "Low Speed Modem Fundnmentnln" 
(MC6860) 
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Describes interface circuitry and performance of the MC6860 
low speed modem. Evaluation of the system performance in 
the presence of Gaussian noise is given, as well as a brief 
description of data couplers. 
Motorola AN-731 (15pp) 

Doto Troncmiccion (cont) 

9 "Lo\'! Speed Modem Syntem Design Uning the MCGOGO" 
(MC6860) 
Describes the MC6860 modem. Provides filter design tables 
and equations to develop a complete 100 series compatible 
system. 
Motorola AN-747 (13pp) 

10 "Mi)ced Ontn Linlc Elctendo Length, Reducen Cont" 
(3712R,3713T) 
Describes how to use a fiber-optic transmitter and receiver to 
form a fiber-optic data link for extending link length ,or 
reducing link cost. Provides a performance chart for 
comparing various cable types. 
Burr-Brown AN-97 (4pp) 

11 "r:ionolithic Bipolar Circuitn for Video Speed Dntn 
Convernion" 
(TDC1007J, TDC1016J) 
Describes the "flash" A/D converter, TDC1007J, and the 
TDC1016J, D/ A converter. Also included are appoaches for 
extending the performance of the TDC1007J. 
TRW/LSI A-5 

12 "Operation of the r.1C14469" 
(MC14469) 
Discusses the operation of an addressable asynchronous 
receiver transmitter and its application in control of remote 
devices, transfer of data on a shared wire, and as an interface 
from remote sensors to a central processor. 
Motorola AN-806 (8pp) 

13 "Operntionnl Anpectn of Nitron'n Dnto Terminnl Trnnnmit
ter nnd Receiver" 
(NC2257, NC2259, NC2260) 
Discusses basic operation of the NC2257/2259/2260 IC's, 
and application in various types of communications systems. 
Nitron Communications Note 1 (24pp) 

14 "Receiver/Trnnnmitter tJoino Immunity" 
(HD245, HD246, HD545, HD546) 
Discusses HD-245 transmitter/receiver system noise: 
External magnetic and capacitive effects, crosstalk, and 
ground line noise. Includes a comparison with voltage mode 
and differential voltage switching type systems. 
Harris Semiconductor AN-207 (4pp) 

15 "Remote r.1ultiplmcing" 
Discusses acquisition of data at sensors distant from the 
location where the data is required and the control of 
actuators at a distance from the control system. Topics 
include interconnection, data transmission integrity, temper
ature, and electrical and mechanical protection. 
Burr-Brown AN-80 (6pp) 

16 "Revined Dntn-Intcrfnce Stondmdo" 
(MC3486, MC3487, MC3488) 
Compares RS232, RS422, and RS423 standards and 
discusses cable length. 
Motorola AN-781 (4pp) 

17 "Stllblo FSI( r.10dcmn Fenturing the }m-2207, }m-220S, ond 
)CR-2211" 
(XR2206, XR2207, XR2211) 
Describes designing a modulator-demodulator for use in 
frequency-shift keying. Circuit designs and the adjustment 
procedure for frequency tuning is included. 
Exar AN-01 (5pp) 
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INTERr-ACE 

Doto Tronomiooion (cont) 

"Succeollive Approltimation Regioter Deoign for Multi
Channel Codec'o" 
Explains a low cost, high speed 8uccessive Approximation 
Register (8AR) design for use with 24-channel or 32-channel 
encoders. 
Precision Monolithics AN-31 (4pp) 

2 "Synchronouo Data Linlc Control (SDLC)" 
(2652) 
Reviews protocols used in data communications networks; 
discusses message format, error detection and the operation 
of a controller Chip. 
8ignetics TB-4002 (4pp) 

3 "The UAR/T in Data Communicationo" 
(AY5-1013) 
Describes this full duplex receiver/transmitter and discusses 
its application in computer, terminal and slow speed device 
interfacing. Also covers use in polling. 
General Instrument (4pp) 

4 "Tranomiooion Line Chnracteriotico" 
(DM7400, D87820, 087830, D875452, D88820, D88830) 
Describes the characteristics of digital Signals in transmis
sion lines and the characteristics of the line that effect 
transmission quality. Also compares the performance of 
unbalanced and balanced circuits in digital systems. 
National Interface Oatabook AN-108 (6pp) 

5 "Tranomiooion Line Drivern and Receivem for RS-422 and 
RS-423" 
(9636A, 9637 A, 9638) 
Reviews requirements of EIA standards R8-422 and R8-423 
for interfacing data terminals and data-communications 
equipment with transmission live drivers and receivers. 
Describes theory and application of 8chottky driver and 
receiver circuits. Circuit diagrams, performance curves and 
tables, and system design assistance are provided. 
Fairchild Application Note 354 (16pp) 

6 "Transmiooion and Multiplexing of Analog or Digital 
Signala Utilizing the CD4016A Quad Bilateral Switch" 
(CD4016A) 
Describes features and operation of this switch. Discusses 
applications, including switching, gating digital or analog 
Signals, multiplexing and demultiplexing, 0/ A conversion, 
sample and hold, and squelch-control. 
RCA ICAN-6601 (12pp) 

7 "Tri-State FSI( r.10dcm Denign Uoing }(R220G/}(R2211" 
(XR2206, XR2211) 
Design of F8K modems with carrier detection and control 
capability are discussed. 
Exar AN-05 (6pp) 

(&) Ie ll1J\STER 

APPLICA liON NOTt: DIRECTORV 

Data Tronomiooion (cont) 

. 9 "Uning the 2653 Polynomial Generator and Checlcer" 
(2653) 
Describes techniques and hardware for monitoring parallel 
data transfer between a CPU or memory and a serial 
receiver/transmitter or other bus oriented device. 
8ignetics AN-400 (16pp) 

10 "Uning the 2670171172173 CRT Terminal Chip Set" 
(2670/71172/73) 
Reviews major elements of a CRT terminal and covers the 
application of a display character and graphics generator, a 
programmable keyboard and communication controller, a 
programmable video timing controller and a video and 
attributes controller. 
8ignetics AN-401 (16pp) 

Driven:; 

11 "710617107 Digital Meter Applicationo" 
(7106,7107) 
Presents diagrams, circuit board deSign, test information 
and sources of supply for building LED or LCD digital meters 
around display driver ICs. 
Teledyne 8emiconductor AN-11 (6pp) 

12 "A Single IC Digital Thermocouple Thermometer Uoing the 
7106" 
(7106) 
Describes design and application details of a thermometer 
circuit built around a display driver and for use with type J and 
K thermocouples. 
Teledyne 8emiconductor AN-12 (2pp) 

13 "CMOS Line Drivern" 
8tates reasons for usin'g CM08 line drivers. 
National AN-158 (4pp) 

14 "Driving 7-Segment Gas Discharge Display Tuben with 
Notional Semiconductor Circuitn" 
(D88880, D88884A, D88885, 088887, 088889, 088980, 
D88981) 
Explains each of the device's characteristics and operation. 
Application circuit diagrams also supplied. 
National Interface Databook AN-84 (4pp) 

15 "Driving 7-Segment LED Dioplays with National Semicon
ductor Circuits" 
(DM5446A, OM5447A, DM5448A, OM7446A, DM7447A, 
D875491, 0875492, D87856, D87858, 088856, 088857, 
088858,D88861,D88863,D88864,D88865,D88866) 
Discusses configurations and construction of 7 -segment 
LEDs and drive modes. Describes BCD to 7-segment 
decoder drivers, BCD to 7 -segment LED drivers, M08 to LED 
segment drivers, four and five segment drivers, as well as 
digit drivers. Describes calculator and digital clock 
applications. 
National AN-99 (12pp) 
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APPLICATION NOTE DIRECTORY 

INTERFACE 

Drivers (cont) 

1 "Expanding the Frontiem of IC Interlnce for Electronic 
DinplaY6" 
Presents interface IC basics concerning incandescent, gas 
discharge, LED, plasma, fluorescent, and hot wire displays. 
Sprague Electric AN29304.9 (10pp) 

2 "Interfuce Con6iderntion6 for Numeric Di6plny SY6tem!l" 
(MC14511, MC14543) 
Gives basic information on LDC, LED, gas discharge, 
fluorescent and incandescent displays. Discusses interfacing 
7 segment displays to logic with emphasis on multiplexed 
systems. 
Motorola AN-741 (25pp) 

3 "Line Driver nnd Receiver Connideration!l" 
(MC1488, MC1489, MC3486, MC3487, MC3488, MC10194, 
MC75107, MC75110) 
Discusses line driver and receiver related topics including 
system description, definition of terms, important parameter 
measurements and application example. 
Motorola AN-708A (18pp) 

4 "MOS Clocle Drivem" 
(MH0007, MH0009, MH0012, MH0013) 
Lists the characteristics of various MOS clock drivers and 
how they differ in their input stages. 
National Special Functions Databook MB-9 (2pp) 

"PIN Diode Drivem" 
See listing under (Interface) Switches. (National) 

5 "Self-Scnnned Cn!lcnde Rendout of the LS70S0 nnd 
LS70G1" 
(LS7060, LS7061) 
Describes two 32-bit binary counter-latch-output driers and 
their use in system-oriented pulse counting applications. 
LSI Computer Systems (3pp) 

6 "Serie!l ULN-2000A Dmlington Trnnni!ltor ArrnY!l
De6cription and Applicntion" 
(ULN-2001A, ULN-2002A, ULN-2003A, ULN-2004A) 
Describes circuit capabilities and its use as an interface. 
Sprague AN29304.9 (7pp) 

7 "Simple Voltmeter Monitom TTL Supplie!l" 
(LM3914) 
Explains how to use a bar/dot display driver chip, a few 
resistors and some LEDs to make a simple expanded-scale 
voltmeter that runs on 5V and provides TTL undervoltage and 
overvoltage warning signals. 
National Semiconductor Linear Brief 48 (2pp) 

"Using the MM5704 I(eyboard Interfnce in lCeyboard 
Systems" 
See listing under (Digital) Encoders (National) 

Encoders 

8 "60 !Cey I(eybonrd Encoder Applicntion!l Note" 
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Describes implementation of keyboard scanning, key 
debouncing, key encoding, and key data availability 
indication functions. 
Signetics AN-002 (8pp) 

Encoders (cont) 

9 "A Single Channel Codcc Integrnted Circuit" 
(ZNPCM1) 
Includes tables of recommended operating conditions, 
electrical characteristics and pinouts for 24-pin DIP codec. 
Single-channel, 30-channel, and switching application 
examples includes circuit and timing diagrams. 
Ferranti (15pp) 

10 "AY5-3GOD ICeybomd Encoder Operntion" 
(AY5-3600) 
Characterizes the device and supplies a chart of the code 
assignments it uses. I 

General Instrument Bulletin 1402 (3pp) 

11 "A6ynchronou!l Communicntion!llnterface Adapter" 
(SY6551) 
Discusses transmitter and receiver operation, status register 
operations, programmed reset functions, generation of 
non-standard baud rates and diagnostic loop-back operat
ing modes of the SY6551. 

12 "Control Circuit!l for LED Scolen \'/ith Linem and 
Logmithmic Behovior" 
(U237B,U247B,U257B,U267B) 
Discusses circuit design for driving upto 10 LEDs in a linear or 
logarithmic bar display. Includes suggestions for using 
various colors for emphasizing selected parts of the display. 
AEG-Telefunken Halbleiter lnformationsdienst 8.78 (3pp) 

13 "Denigning \'lith the HD-0165lCeyboard Encoder" 
(HD0165) 
The organization and truth table for this encoder are 
presented. The use of two circuits for encoding up to 256 
keys, battery operation, examples of a teletypewriter 
keyboard and universal keyboard encoders are described. 
Harris Semiconductor AN-204 (8pp) 

14 "ED Family of Remote Control Encoder/Decodem" 
(ED-5, ED-9, ED-11, ED-15) 
Describes how to incorporate the ED-15, ED-11, ED-9, and 
ED-5 into user's system. Contains information covering 
various transmission media, as well as using ED with 
microprocessor interface. 
Supertex 1 (9pp) 

15 "Excluoive-OR Code Convertcm" 
(DM7086) 
Covers use of exclusive-OR gates to do Gray/Binary and 
Binary/Hamming code conversion. 
National DB-2 (2pp) 

16 "Interfnce Circuitry nnd Performance Optimization 
TMX2141 Encoder, TMX2151 Decoder" 
(2141,2151) 
Provides design notes including pulse width and timing 
considerations for these pulse width signaling devices. 
TMX Bulletin 751 (7pp) 

17 "lCcybomd Encoder and PROM/EPROM Applicotion" 
(A Y5-3600) , 
Describes use of the device in 64 key 4 mode and 90 key 4 
mode applications. The device's binary outputs are 
organized to provide direct interface with a PROM/EPROM 
thus enabling the specific pattern format to be verified prior 
to a "custom" encoder commitment. 
General Instrument Bulletin 1401 (4pp) 

© Ie r .. 1ASTER 



Encodero (con~) 

"Using the r.1r:15704 [(eybonrd Interface in I(eybonrd 
Systems" 
(MM5704) 
Discusses features, operation, and programming of this 
device. Discusses use with the MM5702 timing and control 
chip of the Microprogrammable Arithmetic Processing 
System, and in a standard ASCII encode system. 
National AN-52 (11pp) 

l\10S/Bipolar 

"Applicationo of the RCA CD40938 COS!r.10S Schmitt 
Trigger" 
See listing under (Digital) CMOS (RCA) 

2 "COSIr.'lOS Interfacing Simplified" 
(CD4000 Series) 
Covers interfacing 4000A and B series with TTL, DTl, ECl, 
NMOS, PMOS, industrial and power control circuits, op amps 
and displays. 
RCA ICAN-6315 (7pp) 

3 "Combining HNIL and Cr~lOS-An Optimum Deoign 
Technique" 
(300 Series) 
Discusses noise immunity, HNIl174C interface, Schmitt 
trigger input and high current output. 
Teledyne Semiconductor Digital Catalog (3pp) 

. "Interfacing COStr.;10S \'Jith Other Logic Families" 
See listing under (Digital) CMOS (RCA) 

"Interfacing \'lith Cr.10S" 
See listing under (Digital) CMOS (Solid State Scientific) 

4 "r.1r.154C/r.lr.174C Voltage Tronolation/Buffering" 
(MM54C901, MM54C902, MM54C903, MM54C904, 
MM74C901, MM74C902, MM74C903, MM74C904) 
Interfacing PMOS to CMOS, CMOS to CMOS with different 
voltage levels, and CMOS to two standard TTL loads, are 
illustrated using 74C901 series devices. 
National MB-18 (2pp) 

5 "TTL to r.10S nnd r.10S to TTL Interface Circuito" 
(SN7400, SN5107, SN75207, SN75270, SN75370, SN75450, 
SN75451, TMS 1103, TMS4G62) 
Describes MOS/TTl interface circuits using bipolar 
transistors, JFETs, MOSFETs, and ICs. 
Texas Instruments Applications Report CA-170 (11pp) 

6 "TTLIr.10S/DTL Interfaceo" 
Techniques for coupling the above devices and characteris
tics of the interfaces. 
National MB-7 (2pp) 

APPLICATION NOTE DIRECTORY 

r.10S/Bipolar (cont) 

7 "U!ling Bipolnr Logic to Improve Performnnce in CMOS 
nnd Microprocessor Systems" 
Suggests the use of HiNll for improving noise performance, 
input protection, and output drive, and of lP Schottky for 
improved speed/power. 
Teledyne Semiconductor Digital AN-7 (4pp) 

~~ultiplem~r!3 

8 "Single Supply Operotion of PMI Multiplexers" 
(MUX-08, MUX-16, MUX-24, MUX-28, MUX-88) 
Explains Single supply operation as it applies to BIFET and 
CMOS multiplexers. Common applications are in 
microprocessor-based, single supply data acquisition 
systems. 
Precision Monolithics AN-32 (2pp) 

9 "Understanding Crosstnll, in Analog Multiplexers" 
Explains the three crosstalk components, Satic (CT), 
Dynamic (DCT), and Adjacent Channel (ACCT) qualitatively 
and quantitively. The discussion tells what component(s) 
should be considered in various applications. The qualitative 
discussion uses both theoretical and empirical information to 
arrive at conclusions about what performance should be 
expected. 
Precision Monolithics AN-35 (8pp) 

SV/itches 

10 "A Nmu CMOS Annlog Gate Technology" 
General discussion of "latch up." Describes "floating body" 
process, which eliminates this problem . 
Intersil AN-A006 (2pp) 

11 "A New J-FET Structure-the V ARAFET" 
(IT401,IT401A) 
Lists advantages· of an integrated J-FET switching circuit. 
Covers cell structure, electrical characteristics and device 
operation. 
Intersil Application Bulletin A022 (4pp) 

12 "Annlog Switches and Their Applications" 
Introduces basic semiconductor theory and discusses in 
detail FET analog switches. Various circuit combinations 
including driver cicuits, multiplexing, sample-and-hold 
circuits, N-path filters, and converters are also analyzed. 
Siliconix $7.95 (324pp) 

13 "Analog Switches in Snmple and Hold Circuits" 
Covers the effects of FET analog switch current handling 
capability on settling time and the effects of offset 
characteristics on sample and hold system accuracy. 
Describes inverting and non-inverting sample and hold 
circuits. 
Siliconix AN74-2 (4pp) 

14 "AnDlog-Signnl Commutation" 
(MM450, MM451, MM454, MM550~ MM551, MM552) 
Describes dc characteristics involved in MOS IC switching of 
analog signals when the signal input range varies between ± 
10v. 
National Special Functions Handbook AN-33 (6pp) 
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APPLICATION NOTE DIRECTORY 

INTERFACE 

Switches (cont) 

"Application of the MC3416 Crosspoint Switch" 
(MC3416) 
Describes operation and use of this 4 X 4 balanced cross 
point switch in telephone applications including PABX. 
Appendicei cover dielectric isolation, SCR action and 
testing. 
Motorola AN-760 (15pp) 

2 "Applications of MOS Analog Switches" 
(LH0014, LH0019) 
Discusses basic commutation circuits and describes the use 
of the LH0014 and LH0019 in linear amplifier applications, 
including reset functions and chopper circuits. Covers use of 
MaS switches as suppressed carrier double-sideband 
modulators and double-side-band demodulators. Also 
describes a circuit for a phase-locked loop AM-FM detector 
without tuned circuits. 
National Special Functions Databook AN-38 (8pp) 

3 "CMOS Analog S\'lfitches-A Powerful Design Tool" 
Describes CMOS switch construction, characteristics and 
operating precautions. Applications include: a four channel 
switch to multiplex a scope input, a low pass filter with 
digitally controlled frequency response, an amplifier with 
programmable inputs and gain, a sample and hold circuit, a 
latching switch, high frequency switching and multiplexer 
systems. 
Siliconix AN75-1 (16pp) . 

4 "Designing with Monolithic FET Switches" 
Describes MOSFET and JFET switch operation, including 
driver consideratins. 
Siliconix TA73-2 (4pp) 

5 "Driver Circuits for the JFET Analog Switch" 
Discussion and comparison of resistor-coupled diode charge 
transfer, space transistor charge transfer, and switched 
resistor driver circuits for JFET switches. 
SiliconixAN73-5 (12pp) 

6 "Electronic Switches in NMOS - Silicon Gate Technology" 
(U353M, U354M) 
Lists performance parameters for NMOS siligon-gate 
transistor arrays of up to 5 devices for use as a relay 
replacement. Includes discussions on electrical principles 
and large signal operation. 
AEG-Telefunken Halbleiter Informationsdienst 11.78 (6pp) 

7 "FETs as Analog Switches" 
General discussion of FET operation: detailed discussion of 
factors affecting switch performance, including specific load 
problems and applicable driver circuits. 
Siliconix AN72-2 (12pp) 

8 "Features and Applications of RCA IC Zero-Voltage 
Switches" 
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(CA3058, CA3059, CA3079) 
Discusses zero-voltage switch operation in general. 
Operation primarily with thyristors in ac power control and 
switching applications, including electric heating, 
oven/broiler control, machine control, light control and 
industrial systems. 
RCA ICAN-6182 (6pp) 

Switches (cont) 

9 "High Speed Analog Switches" 
(AM1000, AM1001, AM1002) 
Discusses time domain multiplexing, current mode multiplex
ing, the switching characteristics of the AM 1000 JFET 
switches, and drive circuits. 
National AN-53 (6pp) 

10 "High Speed MOS Commutators" 
(MM451, MM453, MM454) 
Discusses the lowered threshold voltages in commutators, 
on and off resistances, switching speed, noise and 
high-frequency noise control. . 
National Special Functions Databook AN-28 (8pp) 

11 "IC Multiplexer Increases Analog Switching Speeds" 
(DG506, DG181) 
Describes single and two level IC multiplexing systems, 
including the advantages and disadvantages of each. 
Siliconix AN73-2 (5pp) 

12 "PIN Diode Drivers" 
(DH0035, DH003C) 
Describes PIN diode switching requirements and application 
of DH0035 as a driver. Includes discussion of anode ground 
and cathode gr'ound designs and of repetition rate 
considerations. 
National Special Functions Databook AN-49 (6pp) 

"Some Applications of Programmable Power Switch! Am
plifier" 
See listing under (Linear) Power Control (RCA) 

13 "Specifying and Testing Multiplexers" 
Describes how Teledyne Philbrick defines and measures 
analog multiplexer parameters with emphasis on CMOS 
types. 
Teledyne Philbrick Applications Bulletin AN-31 (4pp) 

14 "Switching High-Frequency Signals with FET Integrated 
Circuits" 
(DG133, DG171, DG181, DG200) 
Discussion of DG133/171/181/200 as rf switches. Gives 
equivalent circuits. "Off" isolation and "On" performance 
data. Applications: control of video monitor and switching 
between two video cameras. 
Siliconix AN73-3 (16pp) 

15 "The IH5009 Series of Low Cost Analog Switches" 
(IH5009 Series) 
Describes circuit parameters, logic compatibility, and virtual 
ground switching applications including 4-channel multi
plexer, gain ranging circuit, gain programmable amplifier and 
16-channel multiplexer. 
Intersil Application Bulletin A0004 (8pp) 

16 "Understanding and Applying the Analog Switch" 
(IH5001, IH5009, IH5025, IH5040) 
Compares parameters of analog switches. Applications of 
several switch families are discussed, includi,ng 3-channel 
differential multiplexer, gain programmable amplifier, gain 
ranging circuit, sample and hold circuit. 
Intersil Application Bulletin A003 (16pp) 
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INTERFACE 

Switcheo (cont) 

1 "Zero Voltage Switch" 
(U106) 
Discusses the feaures of the U106 Triac control circuit. 
Provides diagrams, schematics, and temperature control, 
timer, and static switch applications. 
AEG-Telefunken (12pp) 
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APPLICATION NOTE DIRECTORY 

LINEAR 

Active Filters 

1 "Active Filter Denign with IC OP Amp!l" 
(XR3403, XR4136, XR4202, XR4558) 
Provides table of transfer functions and equations for low, 
high and bandpass filters as well as filter responses for 
Bessel, Butterworth and Chebychev types. Working schema
tic of an active filter in a modem application included. 
Exar AN-03 (8pp) 

"Function Circuitn, Design and Applicationn" 
See listing under (Linear) General (Burr-Brown) 

Amplifiers, Current 

2 "Application of the LH0002 Current Amplifier" 
(LH0002) 
Circuit operation. Describes uses in a differential input
output op amp, booster amplifier, level shifter, pulse 
transformer driver, and transmission line driver. 
National Special Functions Databook AN-13 (4pp) 

Amplifiers, Instrumentation 

3 "A Uner'n Guide to IC Inntrumentalion Amplifiern" 
(AD522) 
Explains where and when an instrumentation amplifier may 
best be employed. Provides basic theory, specifications and 
examples of use. 
Analog Devices (12pp) 

4 "Application of the RCA CA300D Integrated-Circuit DC 
Amplifier" 
(CA3000) 
Describes circuit and application as modulated oscillator, 
crystal oscillator, low-frequency mixer, cascaded RC
coupled feedback amp, narrow-band tuned amp, and 
Schmitt trigger. 
RCA ICAN-5030 (11pp) 

5 "Applicationn of Wide~Bond Buffer Amplifiern" 
Describes high and low frequency operation of several 
wide-band, high-current, unity-gain buffer amplifiers. 
Discusses application techniques and illustrates their use in 
driver, sample and hold amplifier, and active filter circuits. 
National Semiconductor AN227 (16pp) 

6 "Inntrumentation Amplifiern-Veroatile Differential Input 
Gain Bloclm" 
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(3660) 
Describes the feaures and general operation of instrumenta
tion amplifiers. Depicts their use in bridge circuits, in reducing 
ground loop interference, and in driven guard input circuits. 
Burr-Brown AN-75 (6pp) 

Amplifiers, Instrumcntntion (cont) 

7 "I!lolation ond In!ltrumentotion Amplifiem Designer!l 
Guide" 
Primer on the operation, application, and selection of 
isolation and instrumentation amplifiers. 
Analog Devices (20pp) 

8 "OP-10 In!ltrumentotion Amplifier CMRR Ver!lU!l 
Frequency Improvement" 
(OP-10) 
Discusses optimization of CMRR versus frequency response 
of a three op amp instrumentation amplifier. 
Precision Monolithics AB-2 (1pp) 

9 "Opticol Coupling Extend!llnolntion-Amplifier Utility" 
(3450,3650) 
Explains isolation amplifier fundamentals, optical coupling, 
and use of the amp in medical electronics and industrial 
motor control. 
Burr-Brown AN-85 (8pp) 

10 "Te!lting of Annlog-to-Digitnl Convertem" 
Discusses methods, circuits and instruments for testing 
accuracy of AID con'verters with conversion times under 
100~s; includes a circuit for testing high-speed converters 
with less than 10~s conversion times. 
Burr-Brown Research An-100 (6pp) 

11 "The Inntrumentotion Amp V!l the Op Amp; Which, \'/herc, 
ond How to Une Them" 
Compares an op amp connected as a differential amp with an 
instrumentation amp built from several general purpose op 
amps. Discusses how to put each one together, and when and 
where to use them. 
Teledyne Philbrick AN-29 (6pp) 

Amplifiers, Operational 

12 "A High Impcdonce Hyntermlin Circuit" 
(HA-2520, HA-2620) 
Describes HA-2520/HA-2620 used as a hysteresis amplifier 
and covers output voltage limiting. 
Harris Semiconductor AN-505 (2pp) 

13 "A Simple Comporotor Uning the HA-2G20" 
(HA-2620) 
Describes op amp comparator circuit capable of driving 
approximately ten logic gates. 
Harris Semiconductor AN-509 (1pp) 

14 "A Simple Squnre-Trinngle Waveform Gencr<ltor" 
(HA-2510, HA-2600, HA-2620) 
Circuit for waveform generator using three op amps. 
Harris Semiconductor AN-510 (2pp) 

15 "An IC Amplifier Uncr'!l Guide to Decoupling, Grounding, 
and Malting Thing!l go Right for 0 Chnnge" 
Contains considerable information on good grounding 
practices and op amp decoupling. 
Analog Devices (8pp) 
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Ampliiioro, Oporoiionnl (coni) 

1 "An IC Opomtional-Tmncconductance-Amplifior (OTA) 
with PO\.'lor Capability" 
(CA3094) 
Describes what an OTA is and the characteristics of the 
device. Outlines its use in such consumer applications as a 
power amplifier and a companion RIAA preamplifier. 
RCA ICAN-6077 (12pp) 

2 "Analyoio and Dooign of the Opl Amp Current Sourco" 
Develops expressions for the transfer function and output 
impedance of voltage controlled op amp current source using 
both ideal and non-ideal models. Discusses effects of 
parameter and temperature variations on performance. 
Motorola AN-5S7 (7pp) 

3 "Application of tho RCA CA3000 and CA3010 Integmtod
Circuit Opemtional Amplificro" 
(CA300S, CA3010) 
Describes operating characteristics of two op amps and their 
application in video amplifiers, frequency-shaping amplifiers, 
comparators, integrators, differentiators, scaling adders. 
Also covers the addition of a power output stage and/or input 
emitter followers. 
RCA ICAN-5015 (15pp) 

4 "Application of tho RCA CA3015 cnd CAZ01G Intograted
Circuit Oporational Amplifioro" 
(CA3015, CA3016) 
Describes operating characteristics at ± 12 v. Applications 
covered are: 50-dB amplifier; twin-T bandpass amplifiers, 
20-dB, 10 MHz bandpass amplifier; and voltage follower. 
RCA ICAN-5213 (6pp) 

5 "Applicationo of Operational Amplifiero" 
Presents op amp applications including designs for signed 
controls, processors, waveform generators, and special 
purpose circuits. Provides information on error sources, 
circuit values, and design equations. 
Burr-Brown $29.50 (220pp) 

G "Applicationo of a r.10nolithic Sample-and-Hold/Gatod 
Oporational Amplifier" 
(HA-2420, HA-2425) 
Describes HA-2420/2425 circuit. Applications include 
various track-and-hold/sample-and-hold configurations, an 
A/D converter, a demultiplexer, an integrated-hold-reset 
amplifier, a gated operational amplifier, and a peal< detector 
with reset. 
Harris Semiconductor AN-517 (Spp) 

7 "Applicationo of tho CA30aO and CA30aOA High
Performance Operational Tranoconductance Amplifiom" 
(CA3090, CA30S0A) 
This device has an additional control terminal for flexibility. 
Circuit operation is discussed. Applications covered: 
communications and industrial systems, modulators, 
multiplexers, sample and hold circuits, gain control circuits, 
and micropower comparators. Appendix discusses current 
mirrors. 
RCA ICAN-666S (16pp) 
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Ampliiicro, Operational (cont) 

o "Application!l of the Gatod Linear Amplifier ZN424" 
(ZN424) 
Details the operation of the ZN424 and describes a variety of 
specific applications including filters, comparators, and peak . 
hold circuits. 
Ferranti (46pp) 

9 "Applicationo of the RCA CA3040 Integmted Circuit 
Amplifior Army" 
(CA304S) 
Discusses operating parameters for this 4-amplifier array 
and covers applications, including Hartley and Colpitts 
oscillators, an astable multivibrator, four-channel linear mix, 
and a gain-controlled amplifier. 
RCA ICAN-4072 (Spp) 

10 "Applying Dual and Quad FET Op Amp!l" 
(LF347, LF353) 
Shows how dual and quad FET op amps can be used as a 
temperature controller, high-temperature thermometer, sine 
wave oscillator, voltage reference, A/D converter and current 
amplifier. 
National Semiconductor AN-262 (7pp) 

11 "Applying a New Preci!lion Op Amp" 
(LM11) 
Details characteristics of the LM 11 which combines low offset 
voltage with low bias current. Applications include meters, 
differential instrumentation amplifiers and coupling with 
existing fast op amps. 
National Semiconductor AN242 (16pp) 

12 "Circuit Deoign with the Photon-Coupled Interrupter 
Modulo!l CrJY3G and CtJY37" 
(TAAS61) 
Describes how a photocoupler module is combined with an 
operational amplifier to actuate a relay upon interruption of 
an infrared light beam. 
AEG-Telefunken Halbleiter Informationsdienst 5176 (4pp) 

13 "Combine Two Op Ampo to Avoid the Speed Accuracy 
Compromioe" 
(3521) 
Discusses interconnecting low drift and wideband op amps to 
form a composite op amp. 
Burr-Brown AN-64 (2pp) 

"D.C. Servo r.10tor Syotem!l U!ling the ICH0510" 
See listing under (Linear) Amplifiers, Power (Intersil) 

14 "Deoign of a Uniquo Preci!lion Controlled Current Source" 
(3500) 
Diagrams a current source using an op amp and a 
complementary FET pair to form a current source with 
differential input and bipolar current output. 
Burr-Brown AN-74(2pp) 

15 "De!ligning Junction FET Input Op Amp!l" 
(U401, 421 Series) 
Discusses the advantages, behavior and design of J FET input 
operational amplifiers. 
Siliconix AN74-3 (17pp) 
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APPLICATION NOTE DIRECTORY 

LINEAR 

Amplifiern, Operational (cont) 

1 "Designing with Operational Amplifiem: Application 
Alternatives" 
Amplifier improvement techniques, signal analyzers, signal 
conditioners, absolute value circuits, signal generators, 
computing circuits, data transmission circuits, as well as test 
and measurement circuits are discussed. Circuit designs and 
explanations of circuit operation are provided. 
Burr-Brown $24.50 (220pp) 

2 "Digital Nulling of OP-05 and SSS725" 
(DAC-08, OP-05, SSS725) 
Shows digitally controlled offset' nulling aChieved by 
imbalancing the first stage collector currents of the op amp 
with aD/A. 
Precision Monolithics AB-3 (1pp) 

3 "Diode-Connected FET Protects Op Amps" 
(BB3528CM) 
Shows how to use an FET to protect an op amp from overload 
in a circuit that measures dielectric properties. 
Burr-Brown AN-106 (1 pp) 

4 "Fast Settling Operational Amplifier" 
(HA-5190, HA-5195) 
Covers operation at elevated temperatures, frequency 
compensation techniques and performance enhancement 
methods for op amps used in pulse, RF and video amplifiers, 
waveform generators, data requisition and instrumentation. 
Harris Application Note 525 (4pp) 

5 "HA-909 Operational Amplifier" 
(HA-909, HA-911) 
Discusses applications as a unity gain breadboard op amp, 
servo preamplifier, high-Q bandpass filter, Wien bridge 
oscillator, and phase-delay filters. 
Harris Semiconductor AN-501 (2pp) 

6 "HA-909 Operational Amplifiers Performance Tailoring" 
(HA-909, HA-911) 
Discusses how to optimize HA-909's offset, power dissipa
tion, bandwidth, large signal bandwidth, slew rate, transient 
response, and stability with reactive loads. . 
Harris Semiconductor AN-502 (3pp) 

7 "How To Select Output Amplifiers for CMOS MDACs" 
(AD542, AD544) 
Discusses unique problems of amplifying CMOS, multiplying
DAC outputs. Provides performance comparison of two op 
amp families to aid in selection. 
Analog Devices (4pp) 

8 "IC Power Op Amps (Revised)" 
(J.LA759, J.LA791) 
Discusses evolution of power op amps with specific reference 
to the J.LA759 and J.LA791. Included are applications to voltage 
regulators, audio amplifiers and servo motor drivers. 
Fairchild AN347 (8pp) 

"IC Preamp Challenges Choppers On Drift" 
See listing under (Linear) Pre-amplifiers (National) 

9 "L 144 Programmable Micro-Power Triple Op Amp" 
(L 144) 
Describes device function, elements of programming, effects 
of slew rate limiting. Applications discussed include 
instrumentation amplifier, tone detectors, triple-amplifier 
active filters, and a micropower double-ended limit detector. 
Siliconix AN73-6 (6pp) 

,Amplifiern, Operational (cont) 

10 "Logarithmic Amplifiers l:md Opertltors Parameter Defini
tion and Mensurement" 
Defines and explains logarithmic amplifier parameters. 
Teledyne Philbrick AN-27 (3pp) 

11 "Low Power Operationnl LH0001 Amplifier" 
(LH0001) 
Operation of circuit offering 0.2 mv typical offset voltage at 25 
C and quiescent supply currents in 100 J.LA range. 
National Linear Applications Handbook AN-10 (4pp) 

12 "Mensurement of Burst (Popcorn) Noise in Linear 
Integrated Circuits" 
Discusses "pass-fail" criteria and describes a test set-up for 
measuring burst noise. The set-up includes a high gain 
amplifier-filter, a bipolar comparator, and a counter
latch-timer control circuit. 
RCA ICAN 6732 (8pp) 

13 "Micro Power Applicntions Collection" 
(OP-20) 
Discusses the OP-20 Micro-Power Operational Amplifier as a 
combination of precision performance, ultra-low supply 
current and single power supply operation. 
Precision Monolithics AN-34 (4pp) 

14 "Minimizntion of Noise in Operationnl Amplifier Applica
tions" 
(OP-07) 
Descr,ibes internal and external sources of noise. Helps to 
locate noise sources by frequency. Gives examples of noise 
calculation using the OP-07 as an example. 
Precision Monolithics AN-15 (11pp) 

15 "Ne\'l Design Techniques for FET Op Amps" 
(LH0022,LH0022C,LH0042C,LH0052,LH0052C) 
Gives parameters for LH0022, LH0042 and LH0052 
operational amplifiers. Discusses rationale for FETs in these 
devices, describes the circuits. Describes application as 
voltage followers, integrators, sample/hold amplifiers, 
comparators, instrumentation and charge amplifiers. 
National Special Functions Databook AN-63 (12pp) 

16 "Operationnl Amplifier Noise Prediction" 
Provides a noise model, a procedure for computing output 
noise, and spot noise curves for many Harris amplifiers. 
Harris Semiconductor AN-519 (10pp) 

17 "Operationnl Amplifier Parameter Definition and Measur
ement Guide" 
Defines parameters and means of measuring them. 
Teledyne Philbrick AN-23 (8pp) 

18 "Operational Amplifier Stability: Input Capacitance 
Consideration!l" 
(HA-2600, HA-2605) 
Discusses overcoming stray capacitance in op amps, such as 
the HA-2600. 
Harris Semiconductor AN-515 (2pp) 

19 "Operational Amplifiers-De!lign nnd Applicntion" 
Covers basic theory, amplifier design techniques and 
applications. 
Burr-Brown $27.50 (470pp) 

© Ie r,,'lASTER 



Ampmioro, 0t1~raiioi1[]1 (con~) 

1 "Parler Op-Amp Heat Sin!' leit" 
(fCH8510, ICHS520, ICH8530) 
Discusses mounting the devices on heat sinks. 
Intersil Application Bulletin A029 (2pp) 

2 "Prcci:::ion Op .. I\mp on a Scmicu::tom Chip" 
(MONOCHIP) 
Discusses building an op amp on a semicustom chip with 
performance comparable to standard precision units. Covers 
all phases of deSign and thermal considerations as well. 
Interdesign APN-9 (10pp) 

3 "Precinional Op~rationol Amplifier" 
(JlA714) 
Describes operation of the JlA714 and compares key 
parameters with other precision op amps. Discusses 
applications including use. as a replacement for chopper
stabilized amplifiers. 
Fairchild AN348 (10pp) 

4 "Protect Op Ampn from Ovcrlocd~" 
Discusses protection from power-supply faults, keeping 
input voltages at safe levels, and limiting output currents. 
Burr-Brown AN-60 (3pp) 

5 "Simplo Prccicion r.mlivolt nofcrcnco Ucc:: t'!o Zonom" 
(OP-05) 
Describes - 3.5 mv to 3.5 mv reference built with 
instrumentation op amp and a potentiometer. 
Precision Monolithics AN-10 (1pp) 

"Specifying Selected Op Amp!} and Compnmtom" 
See listing under (Linear) Comparators (National) 

G "Toot Proceduren for Oporntionnl Ampliiiero" 
Circuit for measuring offset voltage, bias current, offset 
current, open loop voltage gain, common mode and power 
supply rejection ratios, output voltage/current, power 
dissipation, and mal<ing continuity checks. 
Harris Semiconductor AN-50S (2pp) 

7 "The 0007-A ~IiOh Performance FET -Input. Operational 
Amplifier" 
(ICLS007) 
Circuit description, applications as log and antilog amplifiers, 
photocell amplifier, peak detector, sample and hold circuits, 
high impedance buffer, and Wien Bridge oscillator. 
Intersil Application Bulletin A005 (6pp) 

o "The HA-2400 PRAr.1 Four Clumncl Operational Amplifier" 
(HA-2400, HA-2405) 
This is a programmable input stage, operational amplifier. 
This note describes its applications including an analog 
multiplexer with buffered input and output, an inverting or 
non inverting amplifier with a programmable gain, asine wave 
oscillator with programmable frequency, and a track and 
hold/sample and hold circuit. 
Harris Semiconductor AN-514 (8pp) 

© Ie r.1ASTr:rrl 

Apr[!'JC[\T~ON ~,~01r: ITJUt1EC10AV 

Am[lliVicro, Oporn2ional (coni) 

9 "The !·iA-2530/2535 VJideband High 51e\'l Inverting 
Amplifier" 
(HA-2530, HA-2535) 
Briefly discusses internal circuit. Shows how closed-loop 
frequency response can be predicted. Describes application 
as a fast settling coaxial driver, a 10 MHz coaxial line driver, a 
wide range signal separator, a high frequency triangular wave 
generator, and a current-to-voltage converter. 
Harris Semiconductor AN-516 (11pp) . 

10 "The 1-IA-2£lOO r~lonolithic Chopper Stabilized Amplifier" 
(HA-2900) 
Discusses offset voltage and current drift and chopper 
stabilization, then describes the circuit. Applications include 
a high impedance differential instrumentation amplifier, use 
as an integrator, and several wide bandwidth configurations. 
Harris Semiconductor AN-51S (Spp) 

"The Inntrumentation Amp vn the Op Amp; Which, Where, 
and Ho\'l to Uno Them" 
See listing under (Linear) Amplifiers, Instrumentation 
(Teledyne Philbrick) 

11 "The r.10nolithic Op Amp: A Tutorial Study" 
Detailed paper on the design of IC operational amplifiers. 
National Linear Applications Handbook (1Spp) 

12 "Tho OP-07 Ultra-Lori Offnet Voltage Op Amp-A Bipolar 
Op Amp that Challengen Choppern, Eliminnten Nulling" 
(OP-07) 
Describes circuit design, compares performance to other 
devices. Covers application in a voltage reference, a high 
accuracy buffer, a 0/ A test system, a composite summing 
amplifier, an absolute value circuit, an analog computer 
building block, and as a thermocouple amplifier. 
Precision Monolithics AN-13 (12pp) 

13 "Uning Op Amps in LO'.'1 Noise Applications" 
Discusses shot noise and noise from source resistances. 
Burr-Brown AN-6S (2pp) 

14 "1..'Jorlcing "'Jith High Impednnco Op Ampn" 
Describes a low offset voltage op amp that also has low input 
current error, especially at high temperatures. Discusses 
techniques for eliminating problems with high impedance 
circuits. 
National Semiconductor AN241 (6pp) 

AmpliViers, POt'Jer 

15 "D.C. Servo r.10tor Syntems Uning the ICH0510" 
(ICHS510) 
Explains servo systems in general and use of the device for 
velocity control, position control, and torque control in 
particular. 
Intersil Application Bulletin A026 (4pp) 

"Lr.'l300 Power Audio Amplifier" 
See listing under (Linear) Consumer, Audio (National) 

"Po\'ler 01 A Convertern Uning tho IH0510" 
See listing under (Interface) Converters (Intersil) 
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APPLICATION NOTE DIRECTORY 

LINEAR 

Amplifiers, Power (cant) 

1 "TBA010SI AS Thermally Protected Power Amplifier" 
(TBA810) 
Description of the device followed by discussion of its 
performance. Also shows examples of use in tone control, TV, 
radio and tape playback channel applications. 
SGS-ATES Technical Note 120 (16pp) 

2 "TBAB20 Two-Watt Monolithic Audio Amplifier" 
(TBA820) 
Lists main electrical characteristics of device and presents 
typical applications. 
SGS-ATES Technical Note 114 (11pp) 

3 "TCA830S-Thermally Protected Audio Power Amplifier" 
(TCA830S) 
Briefly describes how the device functions followed by an 
examination of performance under different supply and load 
conditions. Portable AM/FM receiver, intercom, and 
magnetic tape player circuits are shown. 
SGS-ATESTechnical Note 126(15pp) 

4 "TCA940 Fully Protected Audio Amplifier" 
(TCA940) 
Presents temperature and output short circuit protection 
features of the device along with a description of its 
performance. Illustrates use of the device in a stereo amplifier 
and an equalized amplifier for magnetic pickups. 
SGS-ATES Technical Note 119 (15pp) 

5 "TDA2020/TDA2010 HI-FI Monolithic Amplifiers" 
(TDA2020, TDA2010) 
Describes these power amplifiers and how to apply them. 
SGS-ATES Technical Note 130 (12pp) 

6 "The MC1554 One-Watt Monolithic Integrated Circuit 
Power Amplifier" 
(MC1554) 
Describes the circuit, including dc characteristics, frequency 
response, and distortion. Shows how to calculate package 
power dissipation using the curves on the data sheet. 
Describes application, as one watt non-inverting, inverting, 
pulse power, and three-watt differential output amplifiers. 
Motorola AN-40 1 (7pp) 

Amplifiers, RF 

'7 "A High Gain Integrated Circuit RF-IF Amplifier with Wide 
RangeAGC" 
(MC1590G) 
Describes operation and Y parameters of the MC1590G. 
Applications include mixer plus IF, video, single and 
two-stage RF amplifiers. 
Motorola AN-513 (10pp) 

Amplifiers, RF (cant) 

9 "Application of the RCA CA3002 Integrated-Circuit IF 
Amplifier" 
(CA3002) 
Describes circuit, operating modes, characteristics, and 
application as an envelope detector, product detector, and a 
Schmitt trigger. 
RCA ICAN-5036 (9pp) 

10 "Application of the RCA CA3004, CA300S, and CA300S 
Integrated-Circuit RF Amplifiers" 
(CA3004, CA3005, CA3006) 
Discusses operating modes, Y parameters, noise perfor
mance, video amp capabilities, gain control, cross modula
tion and modulation distortion. Covers application as 
single-ended RF amplifier, tuned IF amplifier, mixer, 
suppressed-carrier modulator and product detector. 
RCA ICAN-5022 (26pp) 

11 "Application of the RCA CA3021, CA3022, and CA3023 
Integrated-Circuit Wideband Amplifiers" 
(CA3021, CA3022, CA3023) 
Describes circuit and operating characteristics. Covers 
video, 10 MHz IF, 455 kHz IF, 28 MHz two-stage limiter, and 
500 kHz limiting amplifier applications. 
RCA ICAN-5338 (12pp) 

12 "Application of the RCA CA3028A, and CA3020B 
Integrated-Circuit RF Amplifiers in the HF and VHF 
Ranges" 
(CA3028A, CA3028B) 
Descries circuits and operating modes. Covers use as an RF 
amp, auto dyne converter, IF amp, and limiter. 
RCA ICAN-5337 (10pp) 

13 "Linear Amplifiers for Mobile Operation" 
Discusses the design of a portable amplifier suitable for 
amateur radio applications. 
Motorola AN-762 (8pp) 

14 "Logarithmic IF Strips Using Monolithic Integrated 
Circuits" 
(SL521) 
Describes operation of this log amplifier in successive 
detection type IFstrips with center frequencies from 10 to 100 
MHz. Covers broadband and narrow band circuits and 
describes in detail a 60 MHz wide-range logarithmic 
amplifier. 
Plessey Semiconductor Technical Communication (3pp) 

1S "Logging IF Strip" 
(SL 1521) , 
Describes a logging IF strip using Plessey IC's. 
Plessey Semiconductor (2pp) 

Amplifiers, Special Purpose 

I'm 
I
• ,', 'I' 0,,:,, 8 "A Two-Stage 11tW Solid-State Linear Amplifier" 16 ~;g~~~4~~~~~:~~~r9 Monolithic Log-Antilog Amplifier" 
:' Discusses the design of 50W and 300W linear amplifiers for Describes in detail the operation of the 8048 log amp, and its 

I'~': ' •• _____ ~_~_t_~_~0_~_~_!_~_~_7~_~_~_;e_6q_pu_pe_t_C_Y_b_a_n_d_. ____________ f_nO_t~_~_!~_1 rA_p_go_r~_, _th_e_8_0_4_9_a_n_ti_IO_g_a_m_p_. _________ .--I 
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LINIEAR 

Ampliiiera, Video 

"Application of the RCA CA3001 Integrated-Circuit Video 
Amplifier" 
(CA3001) 
Describes circuit and operating characteristis. Covers 
cascaded stages and use as a Schmitt trigger. 
RCA ICAN-5038 (9pp) 

"Televioion Video IF Amplifier Uoing Integrated Circuito" 
See listing under (Linear) Consumer, TV (Motorola) 

2 "Video Applicationo" 
(HA-5190, HA-5195) 
Discusses power supply requirements and temperature 
considerations, and provides design and prototyping tips for 
using an op amp as a video amplifier. 
Harris AN526 (5pp) 

Arraya 

3 "Application of the RCA CA3018 Integrated Circuit 
Tranoiotor Array" 
(CA3018) 
Array of two isolated silicon epitaxial transistors plus two 
transistors with emitter-base common connections, suited 
for closely matched device requirements or interconnections 
with non-integrable components. Applications covered 
include IF-RF, video, AGC, audio and dc amplifiers. 
RCA ICAN-5296 (5pp) 

4 "Application of the RCA CA3019 Integrated-Circuit Diode 
Array" 
(CA3019) , 
Describes circuit configuration, operating characteristics 
and applications, including balanced modulator, high-speed 
gates, balanced mixer, and a ring modulator. 
RCA ICAN-5299 (6pp) 

5 "Deoigning \'lith an IC Tranoiotor Array Containing 
Matched Super-Beta Tranoiotorn" 
(CA3095) 
Describes CA3095 IC array. Applications: low frequency 
amplifier, low noise video amplifier, long-delay monostable 
multivibrator, low-input-bias current comparator, analog 
timer for long delays, high input impedance dc-voltmeter 
circuit, and tape-head preamplifier. 
RCA ICAN-6222 (9pp) 

6 "Super-r'01atched Differential Pair" 
(MONOCHIP) 
Illustrates matching capabilities of interconnected NPN 
devices on the Monochip family. The circuit described 
consists of 2 transistors implemented by interconnecting 18 
small geometry devices in parallel. 
Interdesign APN-20 (5pp) 
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APPLICATION NOTE DIRECTORV 

Arroyo (cont) 

7 "Using the SL362C Low Noioe Transistor Pair" 
(SL362) 
Provides general data on noise performance plus application 
in DC to 200 MHz amplifier. 
Plessey Semiconductor Technical Communication (4pp) 

Communications 

8 "A 10-Number Repertory Pulse Dialer" 
(AY5-9100, AY5-9200, AY5-9500) 
Diagram and short description of a telephone pulse dialer 
with capability for storage and reference of 10 numbers of up 
to 22 digits each. 
General Instrument Bulletin 0702 (2pp) 

9 "A CB Audio Compression System" 
(MONOCHIP) 
Describes using the device to provide an on-chip regulator, 
audio pre-amp, AGC amplifier, DC volume control, and a 
headphone driver amplifier for use in a CB transceiver. 
Interdesign APN-10 (7pp) 

10 "Applications of Hybrid Active Filters to Telecommunica
tion Systems" 
(AF133, AF134) 
Transmit and receive filters in 8 kHz sample rate PCM 
systems such as 03 channel bank and band splitting filters for 
DTMF receivers are described, and their application to these 
systems is discussed. 
National AN-221 (4pp) 

11 "CRCa030 Telephone DTMF Receiver" 
(CRC8030) 
Discusses dual-tone multi-frequency signaling. Includes 
speCifications, test data, and interface capabilities. 
Rockwell (28pp) 

12 "Data Converoion, Switching, and Transmission using the 
Intel 2910A/11A Codec and 2912 PCM Filter" 
(2910A/2911A,2912) 
Provides general telecommunications concepts and termin
ology. Includes technical reviews of codecs and PCM filters 
and gives application guidelines. 
Intel AP-64 (40pp) 

13 "Delta Modulation·for Voice Trnnomiosion" 
Provides introduction to delta modulation basics and 
describes various applications, including telecommunica
tions and audiO delay lines, in which it can be used. 
Harris Semiconductor AN-607 (6pp) 

14 "Digital Telephony and the Integrated Circuit CO DEC" 
(TP3000, TP3001) 
Discusses in detail PCM CODECs. Covers theory, wlaw and 
A-law characteristics, and device specifications. Also 
provides test controller examples, transmission applications, 
and switching applications. 
National AN-215 (16pp) 

15 "Dual Tone Decoding" 
(XR567, XR2567) 
Discusses and presents diagrams for a fast, narrow band 
tone decoder, a touch-tone decoder, and a low cost 
frequency indicator. 
Exar AN-08 (2pp) 
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LINEAR 

Communications (cont) 

1 "EX-C277 Low-Voltage PCM Repenter IC" 
(XR-C277) 
ExplainsPCM repeater fundamentals, device operation, and 
presents schematic for a repeater application. 
Exar An-04(6pp) 

2 "Gain Measurements in 'a CO DEC System" 
(TP3000) 
Explains aspects of telecommunication measurement 
techniques and units as they apply to the single channel 
CODEC. 
National AN-219 (4pp) 

3 "HC-55516/32 CVSD Concept and Operutions" 
(HC55516, HC55532) 
Outlines Continuously Variable Slope Delta Modulation and 
compares it to pulse code modulation. 
Harris Semiconductor (5pp) 

4 "High Performnnce PCM Repeater Using XR-C262" 
(XR-C262) 
The design principle and the electrical characteristics of the 
XR-C262 high performance PCM repeater IC are described. 
Circuit connection and application examples are given in its 
use in 1.5 Megabit or 2 Megabit PCM systems. 
Exar AN-10 (8pp) 

"Modems" 
See listings under (Interface) Data Transmission 

5 "Monolithic Dual-Tone Multi-Frequency Receiver" 
(SSI201) 
Describes device and its operation, gives performance data 
and three application circuits: a 16-channel remote control, a 
2-of-8 decoder, and a DTMF to rotary dial pulse converter. 
Silicon Systems (8pp) 

6 "One-Button 32 Number Repertory Dinler/Calculator" 
(AY5-9200) 
The circuit described features one-button redial of one of the 
32 storable telephone numbers of up to 22 digits each. The 
8-digit calculator features five functions, including percent. 
General Instrument Bulletin 0706 (6pp) 

7 "Pushbutton Dialer with Memory" 
(AY5-9100, A5-9200, AY5-9500) 
Provides instructions, diagram, and PC board layout for an 
add-on device that connects to any telephone and permits 
dialing via a separate keyboard. The module has a redial 
mode and a 20-digit 10 number expandable m'emory. 
General Instrument Bulletin 0701 (7pp) 

8 "S2559 Digital Tone Generator" 
(S2559) 
Describes a tone generator designed specifically to 
implement a dual tone telephone dialing system. 
American Microsystems ANT01 (12pp) 

9 "SL560 Low Noise Amplifier Owner'nMnnual" 
(SL560) 
Describes operation of a high-power 50-ohm amplifier, 
includes design examples of a 2-channel, variable-gain 
preamplifier. 
Plessey Semiconductor (9pp) 
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Communications (cont) 

10 "SL600 Series-Intcgruted Circuitn for Rndio Communicn
tion!}" 
(SL600 Series) 
Describes circuits and applications for the following: RF/IF 
amplifiers; limiting RF amplifier/detector; AGC generators; 
AF amplifier, VOGAD side tone amplifier, AM detector, AGC 
amplifier and SSB demodulator; multi mode detector; 
microphone/headphone amplifier; double balanced modula
tors; and a square log device. Describes synchrodyne, 
superhet, SSB and multi mode receivers; SSB and AM 
transmitters; SSB transceiver, a multi/mode transceiver and 
a Morse keyer. 
Plessey Semiconductor Applications Manual (92pp) 

11 "The CRC8030 Dual Tone r.1ulti-Frequency Receiver" 
(CRC8030) 
Discusses various approaches to DTMF receiver design and 
DTMF signaling. Includes a chart of receiver specifications 
and a description of the device. 
Rockwell (11pp) 

12 "The Impact of LSI on the De!}ign of PCr" Codocn" 
Discusses the changes existing telephone systems will go 
through as LSI circuits are increasingly used for PCM and 
computer controlled switching. 
General Instrument Bulletin 0707 (4pp) 

13 "}{R-C240 Monolithic PCM Repenter" 
(XR-C240) 
Provides device description, description of circuit operation, 
and schematics for a typical repeater system. 
Exar AN-02 (6pp) 

Comparators 

14 "A High Speed Dual Differential Compnrutor-the 
MC1514" 
(MC1414, MC1514) 
Describes circuit operation and applications, including level 
and limit detectors, multivibrators, line receivers, sense 
amplifiers, zero crossing pulse generator and a peak voltage 
detector. 
Motorola AN-547 (13pp) 

"A Simple Comparutor Using the HA2620" 
See listing under (Linear) Amplifiers, Operational (Harris) 

15 "AM685/ AM686/ AM687 Designing \'Jith High Speed 
Comparators" 
(685, 686, 687) 
Gives a mathematical analysis of circuit operation. Discusses 
use as a pulse detector, precision monostable and 
applications requiring hysteresis. 
Advanced Micro Devices (10pp) 

16 "Applicntion of Progrummable Micropo\'ler Compnrutors" 
(L 161) 
Describes the device and how to program it. Also describes 
the effects of programming on AC characteristics, limit, zero 
crossing, and level detectors; DC to DC converter 
applications. 
Siliconix AN76-7 



ComlODroioro (cont) 

1 "I-Iigh-Spoed Comparator Applicationo" 
(SP9750, SP9685, SP9687) 
Describes a family of high-speed comparators and circuits 
for A/D converters. Reviews all parallel, parallel/series and 
successive approximation conversion techniques. 
Plessey (50pp) 

"Radiation Teoting of Linear r.7icrocircuito" 
Includes the 702. See listing under (Linear) General. 
(Fairchild). 

2 "The 725 Op Amp ao 0 Lo\'! Level Comporator" 
(PM725) 
Provides the circuit and design curves for a submillivolt level 
comparator based on the 725 op amp. 
Precision Monolithics AN-25 (4pp) 

3 "Varying Comparator Hyotereoio without Shifting Initial 
Trip Point" 
Describes adding a positive feedback circuit to introduce 
precise variable hysteresis into the usual comparator 
switching action. 
Burr-Brown AN-62 (1pp) 

ConoumOf, ArJ/F~.;~ 

4 "Ar.~-Fr.1 Radio Deoigno Uning the ULN-2242A, UUJ-2241A 
and UUJ-2240A Integrated Circuito" 
(ULN-2242A, ULN-2241A, ULN-2240A) 
Describes ICs containing all the active circuits needed for the 
AM tuner, FM IF amplifier and detector of a radio receiver. 
Details options for implementing these functions. 
Sprague AN27121.63 (14pp) 

5 "Ar.7/SSB Tranoceivero and rJoioc Blan!cing Uoing SL 1600 
Serico Circuito" 
(SL 1623, SL 1626, SL 1640, SL 1641) 
Describes the sub-systems used in AM-SSB transceivers. 
Plessey Semiconductor (10pp) 

6 "An Ar.1 Receiver Uoing the Pleooey SL 1600 Serieo" 
(SL 1600 Series) 
Describes the design of a simple AM receiver. 
Plessey Semiconductor (7pp) 

7 "An SSB Tranaceiver for Citizeno' Band Uning Pleoncy 
SL 1600 Integrated Circuito" 
(SL 1600 Series) 
Describes the design of an SSB transceiver. 
Plessey Semiconductor (4pp) 

o "Application of the CA3039E Fr.1-IF Suboyotcm" 
(CA3089-) 
Discusses stability considerations and following circuits: 
quadrature-detector, audio and AFC, mute, tuning meter and 
rf-AGC, if amplifier/detector system and stereo decoder. 
Also covers operation at frequencies other than 10.7 MHz. 
RCA ICAN-6257 (8pp) 
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Conoumor, Ar .. 1/t=r.1 (coni) 

9 "Binary Synthcoizero Unero Guide" 
Full details on components of a two-device binary 
synthesizer. Includes programming information. 
Plessey Semiconductor (13pp) 

10 "Deoigning FM Tunero with TDA1062 and TDA1093 
Integrated Circuito" 
(TDA 1062, TDA 1093) 
Includes functional diagrams, schematics, and typical 
performance charts along with discussion of FM tuner 
design. 
AEG-Telefunken (46pp) 

11 "Frequency Selective AM Detection Uoing Monolithic 
PhmlC-Loc!ced Loopn" 
(XR2228, XR215, XR2212) 
DeSign of frequency selective coherent AM and AM/FM 
demodulator systems using these devices is described. 
Exar AN-13 (4pp) 

12 "IF Amplifier/Detectoro for Fr.1 Receivero" 
(SL6600, SL6640, SL6650, SL6690) 
Describes monolithic ICs containing an IF strip, an FM 
demodulator and a squelch system for use in FM receivers for 
·mobile, portable,base-station and paging systems. Provides 
circuit diagrams of typical applications and includes printed 
circuit layouts and component location. 
Plessey (32pp) 

13 "Integrated Circuito for FM Broadcaot Receivero" 
(CA3005, CA3011, CA3012, CA3013, CA3014) 
Discusses .circuits for FM tuner, IF amplifier, limiter, and 
detector applications. 
RCA ICAN-5269 (7pp) 

14 "Integrated-Circuit Stereo Decoder Uoing the CA3090AQ 
Stereo r.1ultiplc!( Demodulator" 
(CA3090AQ) . 
Gives circuit description. Describes the LC oscillator, 
reactance, stereo defeat, dc coupled flip-flop preamplifier 
and phase splitter circuits. 
RCA ICAN-6259 (10pp) 

15 "r.1anual and Automatic FM Tuning Syotem Uoing 
Economega I" . 
(Economega, AY3-e203, ER1400, MEM4956) 
Describes a system that allows manual tuning of a Goodman 
1-20 tuner with non-volatile electronic storage of tuning data 
for 16 stations. Diagrams, schematic. 
General Instrument Bulletin 0414 (4pp) 

16 "Radio Receiver Frequency Counter/Clocl{" 
Supplies diagram and operating instructions for using each 
device to display time or frequency on a 3% digit display. 
General Instrument Bulletin 0411 (3pp) 

17 "SL 1600 Serico Tranocciver Applicationo" 
(SL 1600 Series) 
Discusses simple SSB and multi mode transceiver design. 
Plessey Semiconductor (32pp) 



APPLICATION NOTE DIRECTORY 

LINEAR 

Consumer, AM/Fl\~ (cont) 

"Scanning Logic for RF Scanner-Receivers Uning CMOS 
Integrated Circuitn" 
See listing under (Digital) CMOS (Motorola) 

"TDA 10B3-lntegrated Circuit for AM/FM Receivers" 
(TDA1083) 
Shows external connections for using integrated receiver 
circuit in low and medium power AM/FM radios, VHF and 
microwave receivers, and in TV sound channels. 
AEG-Telefunken Halbleiter Informationsdienst 2.78 (11pp) 

2 "TDA 1200 FM-IF Syntem for High Performance Radio 
Receivers" 
(TDA1200) 
Gives a detailed description of the device. Describes relative 
performance of device when used in an FM tuner, an AM/FM 
car radio, and a portable AM/FM radio. 
SGS-ATES Technical Note 117 (12pp) 

3 "The Design of Programmable Dividers for UHF and VHF 
Synthesizers" 
(SP8000 Series) 
Details considerations for designing a programmable 
frequency synthesizer using high-speed frequency dividers 
and standard TTL devices. Example problems demonstrate 
device selection procedures. 
Plessey AN2 (24pp) 

4 "ULN-2204A AM/FM Receiver System" 
(ULN-2204) 
Presents operation of device and discusses typical 
applications. 
Sprague AN-27121.51 (12pp) 

5 "VHF Synthesizer" 
(SP1648, SL 1521, SP8690, SP8790, SP8760) 
Describes a phase-lock loop synthesizer used in marine UHF 
radio telephone, weather broadcasts, air-traffic control and 
the amateur 2-meter band. Provides electrical diagrams and 
circuit board layout. 
Plessey(3pp) 

Consumer, Audio 

"An AGC Building Blocl{" 
See (Linear) Consumer, TV (Interdesign) 

6 "An Electronic Music Synthesizer Using the XR2207 and 
theXR2240" 
(XR2207, XR2240) 
The design of a simple, low-cost music synthesizer system is 
described. 
Exar AN-15 (2~p) 

7 "An Electronic Piano Using the AY-1-1320" 
(AY1-0212, AY1-1320, AY1-5050) 
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Presents circuit diagrams and description of an electronic 
piano using a divider, a top octave generator and the device. 
General Instrument Bulletin 0501 (5pp) 

C~nsumer, Audio (cont) 

8 "Application of Audio Amplifier - Transintor Array ICn" 
(LM389) 
Discusses the use of audio amplifier ICs with on-chip 
transistor arrays in a variety of audio circuits including a 
dc-dc converter, bistable touch switch, frequency standard, 
oscillator and logarithmic amplifier. 
National Semiconductor AN-264 (5pp) 

9 "Application of the RCA CA3007lntegrated-Circuit Audio 
Amplifier" 
(CA3007) 
Describes circuit. Covers application as dual-supply audio 
driver in a direct-coupled audio amp, and as single-supply 
audio driver in a capacitor-coupled audio amp. 
RCA ICAN-5037 (4pp) 

10 "Applicntionn for Audio nnd Electronic Munic" 
(SSM2030, SSM2040, SSM2050) 
Analysis of the 2030 voltage controlled oscillator, the 2040 
voltage controlled filter and the 2050 transient generator in 
electronic music systems. Discusses error sources and 
techniques for improving accuracy and temperature stability. 
Circuit diagrams are included. 
Solid State Micro Technology for Music (8pp) 

11 "Audio Amplifiern" 
Discusses basic design considerations, performance 
capabilities, and circuit configurations for audio amplifiers 
intended for a wide range of power-output levels. Covers 
preamplifiers, intermediate stages, overload protection 
circuits, as well as audio output circuits. Features circuit 
diagrams and per-data for a wide variety of practical circuits, 
including discrete-component types, integrated-circuit 
types, or a combination of discrete components and 
integrated circuits. 
RCA APA-551 (104pp) $5.00 

12 "Build a Simple Comb-Filter or Flanger \'lith a Buclcct 
Brigade Delay Line" 
(SAD1024A) 
Describes a flanger (electronic sound modifier) and what is 
needed to build one. 
Reticon AN-113 (4pp) 

13 "Casnette Tape Players using TDA7270" 
(TDA7270) 
Describes circuit operation and gives application guidelines 
for an IC that provides control functions for a cassette/radio 
unit. 
SGS-ATES DN347 (8pp) 

14 "M252 1lI1d M253 Rhythm Generators for Electronic 
Organs'" 
(M252, M253) 
Defines and describes rhythm generators .. Presents these 
two devices, and describes their use in electronic organs. 
SGS-ATES Technical Note 131 (21pp) 

15 "MaS Munic" 
(S10377,si0430,S50240) 
Illustrates a basic electronic organ system and describes its 
implementation using the devices. 
American Microsystems AN79C05 (6pp) 

16 "S8890 Rhythm Generator" 
(S8890) 
Demonstrates capabilities of the S8890, and explains 
programming of custom ROM patterns. 
American Microsystems AN79RR01 (11pp) 
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Conoumcr, l\utlio (coni) 

"TCAGOO/!:OO end TCAG10lD10 Integrated r.10tor Spoed 
Rcgulatoro" 
See listing under (Linear) Industrial Control (SGS-ATES) 

1 "TDA10Sr.1-Cnneotte Recorder Preamplifier t'Jith ALC" 
(TDA1054M) 
Discusses features of the device and preamplifier noise. 
Applications in Hi-Fi, stereo, and dynamic range compres
sors are described. 
SGS-ATES Technical Note 124 (24pp) 

2 "UGO of l-\nnlog Dclny Linoa for Audio Spoed Chango 
~·Jithout Pitch Chnnocn" 
(SAD1024A) 
Describes technique for increasing or slowing the speed of a 
recording. 
Reticon AN-112 (4pp) 

3 "UGoful t"!oicc-S2GOO" 
. (S2688) 

Explains noise types and workings of a noise generator. 
Examines use of device in Pink and White noise generators 
and as a noise source in synthesizer circuits. 
American Microsystems AN79C01 (3pp) 

13 "\'Jriting r.1u~ic fer tho A. V3-1350 Tunoe Synthocizcr" 
(AY3-1350) 
Provides coding scheme for writing music to be incorporated 
in a PROM and played back by a music synthesizer chip. 
General Instrument Bulletin 0502 (4pp) 

ConoumOd", r.1ocHcal 

5 "A Peroonnlizcd Henrt-Roto r.~onitor I,."lith Dloitni Rendout" 
(MC1776, MC14013, MC14040, MC14572) 
Describes digital heart-rate monitor using the MC1776 op 
amp and CMOS digitallCs. 
Motorola AN-714 (4pp) 

Connumor, TV 

G "1\ Flol!ible Integrated-Circuit Color Demodulator for 
Color Tclovinion" 
(CA3067) 
Describes circuit operation of the CA3067, including its 
output amplifiers, demodulator, demodulator preamp, and 
tint control amplifier. Describes use of this circuit in a 
red-green-blue system. 
RCA ICAN-6724 (8pp) 

7' "A High Stability Syn-AGC and Horizontal-Vertical 
Countdo\.'JIl Syotcm for 52S-Lino Color Tclovioion Receiver 
i\pplicationo Ucing tho RCi'. CA3154G and CA3157G 
Integrated Circuita" 
(CA3154, CA3157) 
Provides detailed description of each circuit and how th"ey are 
used in 525-line color TV applications. Contains schematics 
and waveforms for selected terminals. 
RCA ICAN-6802 (20pp) 
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Connumcr, TV (cont) 

o "A r.7edium Coot PLL Varactor Tuning Syotem Utilizing 
Off-the Shelf Logic" 
Describes a frequency domain tuning scheme for varactor TV 
tuners. 
Motorola AN-729 (14pp) 

9 "A Single IC for the Complete PIX-IF-Syotemin TV 
Receivero" 
(CA3068) 
Gives a detailed description of the circuit functions of the 
CA3068 and its use in color and b/w TV receivers. 
RCA ICAN-6303 (17pp) 

10 "A Synthetic Spectrum Tuning Syotem for TV" 
Describes a tuning system which generates a complete 
spectrum of TV channel markers to achieve precise tuning on 
any channel. 
Motorola AN-739 (12pp) 

11 "An AGC Building Bloclt" 
(MONOCHIP) 
Describes four AGC circuits using a semi-custom chip. 
Includes graphs of characteristics and schematics. 
Interdesign APN-17 (6pp) 

12 "Application of tho CA3126Q Chromn-Procc!l!ling Ie U!ling 
Sample-and-Hold Circuit Tcchniquo!l" 
(CA3126Q) 
Detailed circuit description of the d~vice, which requires only 
one adjustment; a trimmer capacitor to tune the crystal filter. 
Discusses performance data, the phase detector, sample llnd 
hold circuits, the VCO loop, first chroma amplifier and ACC 
servo loop, and the second chroma amplifier. 
RCA ICAN-6247 (8pp) 

13 "Application of tho CA3143 &lnd CA3144 TV Luminance 
Procooooro" 
(CA3143, CA3144) 
Describes application information for both the CA3143 and 
CA3144 luminance processors. 
RCA ICAN-6718 (4pp) 

14 "Application of the RCA CA3044 and CA3044V1lntegrated 
Circuito in Automotic-Fine-Tuning Syotemo" 
(CA3044) 
Describes circuits, operating characteristics and dynamic 
performance of this wideband amplifier for AFC applications. 
RCA ICAN-5831 (5pp) 

15 "Applicntiona of tho CA3134G Sound IF &lnd Output 
Suboyotcm in Telovioion Receivero" 
(CA3134) 
Describes device and its application in TV sound systems. 
RCA ICAN-6728 

16 "Deocription and Application of the RCA CA3120E and 
CA3142E Integrated-Circuit TV-Signal Procooooro" 
(CA3120E, CA3142E) 
Gives circuit description and application instructions for two 
ICs that process video signals in monochrome or color TV 
receivers and supply noninverted and video outputs, 
dual-polarity composite synchronization signals and AGC 
Signals. 
RCA ICAN-6302 (9pp) 
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LINEAR 

Consumer, TV (cont) 

1 "Economega I Digital Tuning for UK Televisions" 
(Economega) 
Describes two eight program UHG band versions of the 
Economega System specificaly for U.K. market. Convention
al AFC is retained for simplicity. Includes a manually 
controlled search feature. 
General Instrument Bulletin 0420 (4pp) 

2 "Feedbaclc-Type Volume-Control Circuit for RCA CA3041 
and CA3042 Integrated Circuits" 
(CA3041, CA3042) 
Describes several types of volume controls for television 
receivers using these ICs, with detailed discussion of 
feedback control. 
RCA ICAN-5841 (4pp) 

3 "PAL Color Encoding Systems for the AY3-8S00 TV Game 
Circuit" 
(AY3-8500) 
Briefly describes the PAL system, then presents two alternate 
circuits for color encoding the AY3-8500 TV game according 
to PAL. 
General Instrument Bulletin 0404 (8pp) 

<1 "Progrnmmablo TV Timor/Time-Channel Displny" 
(MM53107, MM53100, MM5840) 
Describes an on-screen TV real time and channel display 
based on the devices. Includes schematics and PC board 
layout. 
National Semiconductor AN-196 (10pp) 

5 "Remote Control of Color TV Sets via Infrared Trnnsmis
sion" 
(TDA4180, SAB2010, SAB2020, H843, SAS660, SAS770) 
Describes design and operation of an infrared transmitter 
and receiver for remote control of a TV set. Controlled 
functions include power, brightness, color, sound volume 
and channel selection. 
AEG-Telefunken Halbleiter Informationsdienst 2/66 (3pp) 

6 "Television Horizontnl APC/ AFC Loops: The Last 10 
Percent" 
Discusses some of the common problems that may be 
encountered in the design of horizontal APCI AFC loops and 
methods to avoid or overcome them. 
Motorola AN-727 (15pp) 

7 "Television Video IF Amplifier Using Integrated Circuits" 
(MC1330, MC1350, MC1352, MC1353) 
Discusses requirements of the video IF section of a TV 
receiver. Describes MC1350/2/3 amplifier and MC1330 
detector circuits. Includes design for a practical TV .IF 
amplifier and detector. 
Motorola AN-545A (11 pp) 

o "The MC1323-A Fully Programmable Demodulntor" 
(MC1323) 
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Describes operation of this NTSC demodulator and use with 
various picture tube phosphors, especially color temperature 
D6500. 
Motorola AN-763 (16pp) 

Consumer, TV (cont) 

9 "Video Amplifier Design: I(no\'l Your Picture Tube 
Requirements" 
(MC1323) 
Describes video systems designed to alleviate design 
compromises associated with driving a unitized gun picture 
tube. . 
Motorola AN-761 (26pp) 

10 '~Video Game FM Sound Generator" 
Describes a system that enables a TV sound system to be 
used for game sounds as well. 
General Instrument Bulletin 0405 (2pp) 

FoII01:JerS 

"Monolithic Operation Amplifiers-The Univemal Linear 
Component" 
See (Linear) Amplifiers, Operational (National) 

General 

11 "A Cooleboole Approach to High Speed Data Acquisition 
and Microprocel}nor Interfacing" 
Shows how to design a complex data-acquisition system as a 
series of building blocks using a mixture of LSI, MSI, SSI and 
discrete devices. 
Intersil Application Bulletin A020 (20pp) 

12 "A Guide to Hybrid Circuit Denign" 
Discusses techniques that aid the hybrid designer in the 
design and development of thin and thick film hybrid MICRO 
CIRCUITS. Emphasis is placed on assembly techniques and 
procedures with general design rules that help to avoid 
common design problems. 
Precision Monolithics AN-33 (4pp) 

13 "Alarm Circuit" 
(MONOCHIP) 
Discusses an alarm sensing circuit capable of driving a loud 
speaker or LED or triggering a-logiC level. The design and 
performance is described in detail, including all component 
values, layout and characteristics over the military tempera
ture range. 
Interdesign APN-1 (7pp) 

14 "Analog Data Manual" 
Covers linear IC processing and design, data sheets and 
characteristics of operational amplifiers, video amplifiers, 
power controllers, timers, comparators, memory interfaces, 
transistor arrays, display drivers, D/ A-AID converters, PLL; 
microprocessor interface, and radio, audio and TV circuits. 
1981. 
Signetics $7.00 (448pp) 

1S "Applications Data Boole" 
Contains Application Notes 1-17 individually described 
elsewhere. 

- Exar (80pp) 



LINEAR 

General (cont) 

"Bipolar Semi-Cuntom ICn in Non Entertainment Con
numer Applicationn" 
(Monochips) 
Discusses a semicustom approach to designing linear bipolar 
ICs in consumer, medical, telecommunications, military, 
industrial and automotive products. 
Interdesign APN-24 (12pp) 

2 "Building Bloc/co for the Linear I.C. De!ligner" 
Presents approximate models for various basic circuit 
elements. Emphasizes key parameters of circuit and neglects 
complications. 
Analog Devices (29pp) 

HCMOS Linear Application!l" 
See listing under (Digital) CMOS (National) 

3 "Coil Driven Alarm Denign Con!liderationn" 
(ICM7220A) 
Provides a simple circuit for boosting watch-circuit output to 
increase the volume of an audible alarm. Sample design 
problem is included. 
Intersil Application Bulletin A031 (2pp) 

4 "Computer Analynin of Linear Semicustom IC'o" 
(MONOCHIP) 
Describes a computer aided design program jointly 
developed by Interdesign and UCC. Illustrates the use of this 
program by analyzing a high performance integrated 
phase-locked loop. 
Interdesign APN-12 (6pp) 

"Con!ltant Current LED" 
See listing under (Linear) Regulators (National) 

5 "Criteria for Chooning Reoins and Evaluation Tentn for 
Dincrete and Integrated Power Devices in Plaotic 
Pac/cagen" 
Describes the criteria and experimental procedures used in 
the choosing of moulding resin for plastic packaged devices. 
SGS-ATES Technical Note 132 (15pp) 

"Cuntom IC Deoign Uning IL Technology" 
See (Digital) IL (Exar) 

6 "Function Circuitn, Denign and Applicationo" 
Covers design theory and applications for such analog 
functions as multipliers, dividers, logarithmic amplifiers, 
exponentiators, RMS converters, and active filters. Includes 
notes on specifying and testing these functions. 
Burr-Brown $24.50 (300pp) 

7 "General Solid State Gan/Smolce Detector SY!ltemn" 
Describes semiconductor and ionization chamber systems 
with some discussion of the use of these with CMOS ICs. 
Motorola AN-735 (9pp) 

o "IC Cryntal Oocillatorn" 
(MONOCHIP) 
Covers crystal oscillator basics and interfacing them with 
device. 
Interdesign APN-4 (3pp) 
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General (cont) 

9 "Integrated High Speed Operational Amplifier" 
(MONOCHIP) 
Explains how modern high speed, high stability circuits can 
be constructed using semicustom IC technology. A 
representative op amp with a bandwidth of 40 MHz and an 
open loop gain of 10,000 is presented. 
Interdesign APN-7 (7pp) 

10 "Interface Databoo/{" 
Primarily data sheets, but includes the following application 
notes individually described elsewhere: AN-22, 84, 108, 198, 
199. 
National $6 

"Intrinoically Safe Data Acquiaition" 
See listing under (Digital) CMOS (Burr-Brown) 

11 "Linear Applicationn Handboolc" 
Published 1980, includes National application notes (AN) 2-4, 
13,20,21,23,24,29-32,41,42,46,48,56,64,69-72,74,75; 
79,81,82,87,88,97,103,104,110,115,116,125,127,129, 
132, 146, 147, 151,153, 154, 156, 159, 161, 173, 178, 179, 
181, 182, 184, 192, 193, 210, 211, 222, 225, 233, 234, 238, 
240, 241, 242 and Linear Briefs (LB) 1-29, 32-39, 40-50 
individually described elsewhere. 
National $16 (623pp) 

12 "Nonlinear Circuito Handboo/c" 
Covers principles, circuits, performance, specifications, 
testing and applications for multipliers, dividers, squares, log 
circuits, multi-function and rms-to-dc converters. 
Analog Devices $5.95 (535pp) 

13 "Optoelectronicn Handboolc" 
Covers discrete LED lamps, LED numeric displays, multidigit 
numeric displays, bar graphs, and interface devices. Both 
product descriptions and applications included. 
National $6 (160pp) 

14 "Polarity Programmable Pealc: Detector" 
Details a circuit that gives positive or negative peak detection 
and reset levels over a ± 10 V range. 
Precision Monolithics AN-27 (2pp) 

15 "Rectifier Circuits for Linear IC's" 
(MONOCHIP) 
Discusses techniques for designing rectifiers using the 
components available on semicustom IC's. Design precau
tions are examined in detail and illustrative diode, peak 
detector, and averaging rectifier circuits are presented. 
Interdesign APN-6 (7pp) 

16 "Simplified Donign of Astable RC Oocil/atorn Uoing the 
CD4060B or Two CMOS Invertero" 
(CD4060B) 
Stresses practical aspects of design and provides easy
to-use algebraic equations that permit values of Rand C for a 
given oscillator frequency to be quickly determined. 
RCA ICAN-6883 (2PP) 
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LINEAR 

General (cont) 

1 "Solid-Stote Device!l Monual" 
Provides tutorial information on discrete devices and ICs, 
with emphasis on consumer, hobbyist and experimenter 
applications. 
RCA SC-16 $5.00 (750pp) 

2 "Summory of Electricol Choracteristic!l of Some Well 
Known Digitollnterfoce Stondord!l" 
Summarizes the important electrical characteristics of the 
most commonly accepted interface standards (IEEE488, 
RS357, RS366, etc.) and offers recommendations on how to 
use the companies' products to meet those standards. 
National AN-216 (15pp) 

Indu!ltrilll Control 

3 "A ROM-Digitol Approach to PWM-Type Speed Control of 
ACMotor~" 
Describes a pulse width modulation scheme to control motor 
speed. Shows' a CMOS-ROM system to provide variable 
frequency drive for 1,2, or 3 phase motors. 
Motorola AN-733 (12pp) 

4 "A Voriable Frequency,Control for 361nduction Motom" 
Describes a variable frequency, variable voltage drive system 
for 3-phase inducton motor controls. 
Motorola AN-766 (10pp) 

5 "Electronic Controller with an Equilibrium Suntaining 
Mode" 
(3500 Series) 
Discusses a controller formed with two operational amplifiers 
in a pulse width modulation circuit with feedback. The 
feedback operates from a heater through the medium being 
heated to sense amplifiers. 
Burr-Brown AN-63 (2pp) 

6 "Pul!lcd IR Light Borrier" 
(TDA4180P, U113B) 
Describes electro-optical proximity-sensing system using a 
pulsed infrared light barrier. Provides circuit diagrams for 
receiver and transmitter, and includes curves for selecting 
external circuit RC values. 
AEG-Telefunken Halbleiter Informationsdienst 1/77 (5pp) 

7 "TC900 ond TC910 Integroted Motor Speed Regulators" 
(TCA900, TCA910) , 
Introduces speed regulator basic and describes device 
performance. Portable and car mounted applications are 
depicted. 
SGS-ATES Technical Note 113 (10pp) 

o "Temperoture Measu'rement Method Based on Matched 
Trnnsistor Pair Requires No Reference" 
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(MAT-01,OP-10) 
Discusses properties of matched transistor pairs, then 
describes temperature measuring systems built with a 
matched pair, constant current sources, and a differential 
amplifier (OP-10). 
Precision Monolithics AN-12 (8pp) 

Industrial Control (cont) 

9 "Variable Speed Control System for Induction Motors" 
(MC673, MC688) 
Describes control scheme implemented with discrete 
components and IC logic coupled by an LED and a photo 
transistor. Gives example of a circuit used to drive a Class F, 
60 Hz, permanent-split, capaCitor induction motor with a 13 
oz. in. load rating. 
Motorola AN-575A (5pp) 

10 "J.tA7392 Motor Speed Controller" 
(uA7392) 

,Describes device operating prinCiples and performance. 
Includes schematics, design conSiderations, and applica
tions in a tape recorder, an optical tach, and for bidirectional 
motor control. 
Fairchild AN-343 (20pp) 

Instrumentation-

11 "41/2 Digit Ponel Moter Demonntratorllnntrumentation 
Boordn" 
(ICL8052A,ICL7103A) 
Describes two versions of the complete circuit for a 4% digit 
DPM with ±2.000 V full scale and LED readout. 
Intersil A019 (8pp) 

12 "A Complete Function Generator Syutem Using the, 
XR2206" 
(XR2206) 
A self contained function generator system is described, 
using the device. Complete circuit connection diagram, parts 
list and assembly instructions are given for a DC to 100 kHz 
self-contained function generator system with AM/FM 
capability and triangle, sine and square wave output. 
Exar AN-14 (4pp) 

13 "A Digital Multimeter Uuing the ADD3501" 
(ADD3501) 
Describes a 3% digit multimeter capable of measuring ac and 
dc voltages, currents and resistance with the device. Includes 
circuit diagram. 
National AN-202 (4pp) 

14 "A Universal SineYlove Converter Uning the XR220B and 
XR2211" 
(XR2208, XR2211) 
A circuit technique is described which can convert any 
periodic waveform into a low-distortion sinewave. The circuit 
operation is completely independent of input waveform 
amplitude and frequency as long as the input signal is 
periodic and can operate over a frequency range of 1 Hz to 
100 kHz. 
Exar AN-11 (4pp) 

15 "Building 0 Battery Operated Auto Ronging DVM with the 
ICL7106" 
(ICL7106) 
Describes a technique for autoranging a battery-operated 
DVM suitable for panel-meter applications. Includes circuit 
ideas for measuring conductance, resistance and current, 
and for 9V and 5V supply operations. 
Intersil Application Bulletin A046 (4pp) 
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Instrumentation (cont) 

1 "Building an Auto-Ranging DMM with the ICL7103A/8052A 
AID Converter Pair" 
(ICL7103A, ICL8052A, ICL8007) 
Describes the design and operation of two 10 p,V resolution, 
4% digit auto-ranging DMMs using the 7103A/8052A pair. 
Intersil A028 (6pp) 

2 "Design for a Battery Operated Frequency Counter" 
(ICM7208, ICM7207 A) 
Shows how to build a low-cost, battery-operated instrument 
for measuring both frequency and period, based around a 
crystal-contrOlled time-base circuit, a frequency-divider 
circuit and a counter-display chip. Includes circuit design and 
board layout. 
Intersil Application Bulletin A015 (6pp) 

3 "Dual Polarity 31f2 Digit DVM Realized with Simple CMOS 
Interface" 
(ADC3711, LF11300) 
Describes an auto-zero, auto-polarity 3%-digit DVM using 
the LF11300 and the MM74C928 (ADC3711). 
National AN-165 (2pp) 

4 "Everything You Always Wanted to Know About the 8038" 
(ICL8038) . 
Presents answers to the most frequently asked questions 
about the 8038 function generator and its applications. 
Intersil A013 (4pp) 

5 "How to Build a Battery-Operated Auto-Ranging DVM with 
the ICL7106" 
(lCL7106) 
Describes the design of an autoranging 3% digit DVM using 
the ICL7106. 
Intersil A046 (6pp) 

'6 "Implementation of a Scanning Spectrum Analyzer Using 
the 2920 Signal Processor" 
(2920) 
Reviews sampling theory and describes operation of a 
signal-proceSSing chip used in spectrum analYSis for speech 
proceSSing, industrial control, medical electronics, signal 
detection and analog Signal processing. Includes assembly 
code listings for processing functions. 
Intel AP-29 (23pp) 

7 "Instrumentation Amplifiers-They're Great Problem· 
Solvers When Correctly Applied" 
(MN2200) 
Covers basic operation and application considerations for 
instrumentation amplifiers. 
Micro Networks AN202 (4pp) 

8 "LD120/LD12141f2 Digit DVM" 
(LD120, LD121) 
DetailS construction of a DVM using these devices. 
Siliconix DA77-2 (4pp) 

9 "LM2907, LM2917 TachometerlSpeed Switch Building 
Block Applications" 
(LM2907, LM2917) 
Covers basic circuit and use. Applications illustrated include: 
speed switch, analog display drive, automotive tachometer, 
motor speed controls, skid sensor, AID converter, frequency 
doubler. 
National Linear Applications Handbook AN-162 (16pp) 
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Inntrumentation (cont) 

10 "Low Cost Digital Panel Meter Designs" 
(ICL7106,ICL7107) 
Supplies complete assembly instructions for Intersil's LCD 
and LED evaulation kits as well as descriptions of individual 
components. 
Intersil A023 (6pp) 

11 "RMS Converters and Their Applications" 
(LH0091) 
Covers RMS converter basics and specifications. Sketches 
applications including spectrum analYSiS, harmonic distor
tion, noise, vibration analYSiS, and DVM uses. 
National Special Functions Databook AN-180 (4pp) 

12 "Solid State Altimeter for Transponder Applications" 
(LX3702) 
Describes a solid state altimeter using a pressure transducer. 
The unit provides an altitude transmission code for use with 
transponders, plus digital readout. 
National AN-109 (8pp) 

"The Integrating AID Converter" 
See (Interface) Converters (Intersil) 

13 "Thermometer for Albacore Fishing" 
(MONOCHIP) 
Discusses characteristics of a thermometer used for 
albacore fishing built on a semi-custom chip. IllclLJde~ 
schematic and block diagram. 
Interdesign APN-21 (3pp) 

14 "Waveform Generator" 
(MONOCHIP) 
Describes using two of the devices in a wave form generator 
application that produces sine, triangle, and square wave 
outputs. Provides schematics and a discussion of perfor
mance. 
Interdesign APN-8 (10pp) 

Modulators 

15 "Dead band Control with the SG1524 Regulating Pulse 
Width Modulator Circuit" 
(SG 1524, SG2524, SG3524) 
Discusses techniques to control the amount of dead band in 
push-pull inverter applications. 
Silicon General Linear Brief 6 (1pp) 

16 "Designing with the SG1525/1527 Series of Pulsowidth 
Modulators" 
(SG 1525, SG 1527) 
Discusses application of pulsewidth modulator ICs in a 
variety of output configurations, including bipolar power 
transistor, power FET, low-power transformer and single· 
ended. 
Silicon General ANSG 1525/1527 (7pp) 

17 "Simplifying Converter Design with 
Regulating Pulse Width Modulator" 
(SG 1524, SG2524, SG3524) 
Describes various functions within the device and describes 
such applications as a low current polarity converter, a DC to 
DC converter, and a + 5 to,± 15V flyback converter. 
Silicon General (7pp) 
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LINEAR 

Multiplier 

1 "Log/Lin Multiplier" 
(MONOCHIP) 
Describes an IC multiplier which achieves low noise and 
distortion. Covers all phases of development from initial 
concept and breadboarding to integration in an audio sweep 
function generator. 
Interdesign APN-3 (11pp) 

Multipliers 

2 "Analog Multiplier" 
(RC4200) 
Includes functional description, electrical characteristics and 
circuit designs for multiplier and divider, square root, 
squaring and rms-to-dc converter circuits. 
Raytheon (23pp) 

3 "Analog Shaping" 
(4301) 
Describes the use of the 4301 multifunction circuit which has 
the transfer function XY /Z. Includes rms to dc conversion, 
exponentiation, trigonometric functions, vector computa
tion, and use as a log amp. 
Burr-Brown AN-70 (5pp) 

"Function Circuita, Design and Applications" 
See listing under (Linear) General (Burr-Brown) 

4 "Linear-Antilog Voltage Controlled Amplifiers" 
(SSM2000, SSM2020) 
Discusses control circuits, voltage controlled amplifiers, and 
a four quadrant multiplier among other applications. 
Solid State Micro Technology for Music (9pp) 

5 "Multiplier Application Guide" 
(AD530, AD531, AD532, AD533, AD534, AD536) 
Explains multiplier basics, upkeep, and use in a variety of 
applications including instrumentation functions, signal 
generators and filters, and to augment the performance of 
other circuits. 
Analog Devices (40pp) 

6 "Vlideband Amplifier/Multiplier" 
(SG1402) 
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Operation and applications of the SG1402. Describes use as 
a single-ended variable gain amplifier, a modulator, and a 
demodulator. 
Silicon General Linear IC Product Guide (4pp) 

Phase Loclted Loops 

"A Medium Cost PLL Varactor Tuning System Utilizing 
Off-the-Shelf Logic" 
See listing under (Linear) Consumer, TV (Motorola) 

Phase Loclted Loops (cont) 

7 "A New Generation of Integrated Avionic Synthenizers" 
Discusses several different types of servo phase locked loop 
systems and describes a synthesizer for avionic equipment. 
Motorola AN-553 (9pp) 

"A Phasc-Loclmd Loop Tuning Syntem for Television" 
See listing under (Linear) Consumer, TV (Motorola) 

8 "A Wide Tracldng Ronge Precision PLL System Uning the 
XR2212 and XR4151" 
(XR2212, XR4151) 
A two-chip PLL system is described which offers extremely 
wide tracking range without harmonic locking. 
Exar AN-12 (3pp) 

9 "Applications of the COS/MOS CD4059A Programmable 
Divide-by-N Counter: Digital Frequency Synthesis for FM 
Tunem and CB Transceivern" 
(CD4059) 
Discusses frequency synthesis using the counter for an FM 
digital tuner and a CB transceiver. 
RCA ICAN-6374 (12pp) 

10 "Crystal Switching Methods for MC12060/MC12061 
Oscillators" . 
(MC12060, MC12061) 
Discusses methods of using diodes as rf switches to select 
crystals for these oscillators. The techniques are useful for 
electronic selection of one of a group crystals with minimum 
disturbance to the series resonant frequency of the selected 
crystal. 
Motorola AN-756 (5pp) 

11 "Low-Power Digitol Frequency Synthesizers Utilizing 
COS/MOS ICs" 
(CD4000 Series) 
Reviews digital phase-locked loops. Describes their 
implementation with CMOS for use in FM receiver 
synthesizers, both heterodyne and prescaling types. 
RCA ICAN-6716 (15pp) 

12 "Phase-Loclced Loop Design Fundamentals" 
(MC4016, MC4024, MC4044, MC4316, MC4324, MC4344) 
Outlines fundamental-design concepts for phase locked 
loops implemented with ICs. Gives equations using Laplace 
Transforms needed to evaluate the basic loop performance 
and briefly describes a design using MC4000 series devices. 
Motorola AN-535 (11pp) 

13 "Precision PLL System Using the XR2207 and the SR2208" 
(XR2207, XR2208) . 
Defines phase locked loop parameters and describes this 
two-chip PLL system. Includes circuit interconnections for 
both single supply and split-supply operation. Also gives PLL 
design equations. 
Exar AN-06 (6pp) 
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PhOGC LOC~tcd Loopo (cant) 

1 "SLG50 Phaoo-Loc!eed Loop Applications" 
(SL650, SL651) 
Describes the circuit and application of this device that can 
operate to 0.5 MHz. Applications: Modulators-AM, FM, FSK, 
PAN, SCAM, tone burst, phase shift, delta, PWM, Waveform 
Generators-sine, triangle, mark/space ratio, staircase: 
Demodulators; Modem Systems, and a Digital Voltmeter. 
Plessey Semiconductor SL650 Applications (32pp) 

2 "Sinusoidal Output from XR-215 Monolithic PLL Circuit" 
(XR215) 
Discusses obtaining a sinusoidal output signal which is 
synchronozed to a desired reference or clock output using 
the device. Provides schematics of device and application. 
Exar AN-09 (2pp) 

3 "The RCA COS/MOS Phaoe-Loc!ccd-Loop: A Versatile 
Building Blocle. for r.1icro-Po\'ler Digital and Analog 
Applications" 
(CD4046A) 
Discusses PLL basics, characteristics of device, and circuit 
elements. Describes application in FM demodulation, a 
frequency synthesizer, split-phase synchronization and 
decoding, and PLL lock detection. 
RCA ICAN-6101 (4pp) 

4 "Tho Solid State Sciontific Phaoe-Loclmd Loop" 
(SCL4046B, SCL4446B) 
Reviews fundamentals and design considerations of 
phase-locked loops and briefly describes application in FM 
demodulation, frequency shift keying, PLL lock detection, 
AM detection, frequency synchronization, signal condition
ing and frequency synthesis. 
SSS AN-112 (15pp) 

Phoiooenoitive Devices 

5 "Applications of Roticon Photodiodo Arrays in Electron 
and X-Ray Detectors" 
(RLSeries) 
Describes the use of self-scanning photodiode arays for 
detecting soft X-rays (1 to 10A) and electrons in the 10 to 100 
KEVrange. 
Reticon AN-101 (4pp) 

G "Light Sonoo" 
Covers optoelectronic sensors and systems including light 
activated switches and selfscanned photodiode arrays. 
Integrated Photomatrix $12.95 (14 7pp) 

Pot·Jor Control 

7 "Applications of the VrJ10ICM MOS Power FET" 
(VN10KM) 
Reviews MOS power technology and. characteristics, 
including load considerations, techniques for interfacing to 
logic circuits, drive techniques, and example applications. 
Siliconix AN79-7 (8pp) 

APPLICATION NOTE DIAIECTOAV 

Pot'Jcr Control (cont) 

a "Controlling Secondary Breakdown in Bipolar Transis
tors" 
(LT10) 
Describes a resistive ballasting technique that allows bipolar 
single and Darlington power transistors to operate at higher 
voltages and power densities by controlling secondary 
breakdown. 
National Semiconductor TP-16 (4pp) 

"Features and Applicationo of RCA IC Zero-Voltage 
S\·,itchos" 
See listing under (Interface) Switches. (RCA) 

9 "ICs for Phaso and Burst Control of SCR of Triac" 
(L 120, L 121) 
Examines 12 ICs which are suitable for SCR and Triac firing. 
Description includes diagrams, equations, and applications 
in ON-OFF control and proportional control. 
SGS-ATES Technical Note 116 (12pp) 

10 "Motor Speed Applications Uaing the TDA1085A" 
(TDA1085A) 
Discusses control of line-powered resistive and inductive 
loads using phase control in closed-loop system with 
tacho-frequency or analog voltage feedback. 
Plessey Semiconductor (20pp) 

11 "Phose Control U111B" 
(U111B) 
Provides detailed circuit description of bipolar IC forming tl10 
heart of a phase controller for varying power to household 
appliances. Includes example application for controlling 
universal motor speed. 
AEG-Telefunken Halbleiter Informationsdienst 10.78 (16pp.) 

12 "Phaso Control of AC Power with the SL440" 
(SL440) 
Describes the operation of the SL440 power control circuit, 
and supply requirements. Applications include use with 
inductive loads, three phase systems, lighing, heating, motor 
and power supply control. 
Plessey Semiconductor (38pp) 

13 "Some Applications of a Programmablo Power Swit
ch/ Amplifier" 
(CA3094) 
Brief circuit description of CA3094. Device delivers three 
watts average power, 10 watts peak power to external load. 
Applications include Class A power amplifiers and driver 
amplifiers for complementary transistors, wideband power 
multivibrators, oscillators, comparators, voltage regulators, 
analog timers, and motor-speed controllers. 
RCA ICAN-6048 (12pp) 

14 "The Power r.10SFET, a Broalcthrough in Power Device 
Technology" 
(IVN5200,IVN5201) 
Describes geometries of various power FET devices and 
discusses their operating limitations, linear characteristics, 
safe operating areas and radiatiOn effects. 
Intersil A033 (14pp) 

15 "Triac Phano Control Circuits" 
(MONOCHIP) 
Illustrates a phase control circuit fabricated on a semi
custom chip. Device provides power supply, 60 Hz zero 
crossing detector and pulse generator, time delay ramp 
generator, and triac tigger pulse generator. 
Interdesign APN-15 (7pp) 
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Power Control (cont) 

"Two-Point Driver to Temperature Controlling of Inductive 
Loads with U106BS" 
(U1068S) 
Describes use of an integrated zero-crossing switch to 
control an air-conditioner compressor motor for maintaining 
a preset temperature. 
AEG-Telefunken Halbleiter Informationsdienst 4.77 (4pp) 

2 "Using the Power MOSFET as a Switch" 
(IVN6000, IVN5200, IVN5001) 
Details the fine pOints of power MOSFETs with discussions on 
switching and conduction characteristics, power loss and 
junction temperature calculation, 50A, dV /dt limitations and 
multiple device operation. 
Intersil A036 (32pp) 

3 "Using the VN64GA High Current, High Power MOS Power 
FET" 
(VN64GA) 
Covers geometry and operating characteristics of MOS 
power FETs; including examples of linear and switching 
applications. 
Siliconix AN79-5 (6pp) 

4 "Zero-Voltage Switch U217B is Two-Step Temperature 
Controller with Superimposed Proportional Behavior" 
(U2178) 
Offers circuit description and diagrams for applying a 
zero-voltage switch in a proportional temperature controller. 
AEG-Telefunken Halb!~iter Informationsdienst 12.78 (2pp.) 

Power Supplies 

5 "Output Supervisory Circuits: A New Family of Power 
Supply Control Devices" 
(SG1543) 
Describes ICs that monitor and control the outputs of 
sophisticated power supplies. Functions provided include 
overvoltage and undervoltage sensing, current sensing and 
SCR crowbar firing. 
Silicon General AN1542, 1543, 1544,3523 (8pp) 

6 "Power Supply Building blocks" 
(MONOCHIP) 
Describes circuit blocks used in power supply circuits. They 
include: bandgap voltage regulator, bandgap reference, 
zener reference and amplifier, start-up circuit, differential 
amplifier stage, and Darlington pass transistor. Includes 
schematics. 
Interdesign APN-18 (5pp) 

7 "Power Supply Circuits Head for Simplicity by Integration" 
Describes several integrated circuits designed specifically 
for simplifying switching power supply control and improving 
circuit reliability. 
Silicon General (10pp) 

8 "Power Supply Design Using the ICL8211 and ICL8212" 
(ICL8211,ICL8212) 
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Describes use of these devices as positive and negative 
voltage regulators, constant current sources, high voltage 
and overvoltage protection circuits, supply window detectors 
and power failure-shutdown systems. 
Intersil A027 (8pp) 

Power Supplies (cont) 

9 "Power Switch Drivers: New IC Interface Building Blocks 
for Switched-Mode Converters" 
(SG1627, SG1629) 
Details the characteristics and performance of the SG 1627/9 
designed to interface between the control circuitry for switch 
mode converters and their high power output stages. 
Silicon General (8pp) 

10 "Protect Your Switchers with Digital Current Limiting" 
(SG1549) 
Describes operation and application of a current sense latch 
IC in switching power supplies to provide pulse-by-pulse 
current limiting. 
Silicon General ANSG1549 (4pp) 

11 "Switchmode Converter Topologies - Make Them Work 
for You" 
Provides a broad view of the variety of switch-mode 
converter topology options available. Discusses synthesis 
procedures for modifying known circuits and generating new 
circuits including duality, bilateral inversion and combina
tions of regulators and dc transformers. 
Intersil A035 (32pp) 

12 "The Design of Switch mode Converters Above 100 kHz" 
Comprehensive discussion of circuit topology, components, 
and layouts in designing high frequency converters. 
Discusses cost tradeoffs and size/volume reduction 
tradeoffs. 
Intersil A034 (20pp) 

13 "The Integration of Switching Power Supply Circuitry" 
(SG1525/1527, SG1526) 
Reviews past approaches for controlling switching power 
supplies, and describes new ICs with integrated cont
rol/driver functions. 
Silicon General (9pp) 

14 "The Output Supervisory Circuit: A New Analog LSI Circuit 
For Power Supply Control" 
(SG1543, SG2543, SG3543) 
Describes the SG1543, an IC that monitors and controls the 
output of a power supply system. Includes diagrams, 
schematics and typical applications~ 
Silicon General (7pp) 

Preamplifiers 

"Audio Handbook" 
See listing under (Linear) Consumer, Audio (National) 

15 "Audio Preamplifiers" 
(MONOCHIP) 
Provides schematics and parameters for using the device in 
three separate preamplifier configurations. 
Interdesign APN-11 (6pp) 
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Regulatoro 

"A Now Approach to Switching Rogulntoro" 
Describes a 24 volt 3 ampere switching mode supply which 
operates at 20 kHz from as 120 volt AC line with 70% 
efficiency. Briefly discusses load-line shaping to reduce 
power losses and to reduce noise. 
Motorola AN-719 (11pp) 

2 "A S\.·/itching Rogulator Uoing tho SH1605" 
(SH1605) 
Discusses switching regulator theory, device parameters, 
and a design example. 
Fairchild AN-341 (3pp) 

3 "Applicntiona of tho CA30a5 Sorion Monolithic IC Voltago 
Rogulotoro" 
(CA3085) 
Circuit description of positive regulators with output currents 
up to 100 milliamperes from - 55°C to + 125°C. Applications 
include high-current and constant-current regulators; 
switching, dual-tracking and high-voltage regulators. Use as 
a general purpose amplifier, and various methods of current 
limiting are mentioned. 
RCA ICAN-6157 (11pp) 

4 "CA 1524G SorieG Offero Efficiency in Powor-Supply 
DOlligno" 
(CA1524G) 
Describes the features, capabilities, and operation of the 
CA 1524G series of pulse-width-modulated switching 
regulators and explains the advantages offered by this series 
in switching power-supply designs. Also lists power devices 
recommended for use with CA 1524G-series IC's in various 
switching power-supply configurations. 
RCA MSR-310 (12pp) .65¢ 

5 "Control Circuit Unit and Applicntion Monunl" 
(uPC1042) 
Describes control circuit unit used for board testing of the 
switching regulator control circuit (J,LPC1042). Provides 
application schematics, components table, and wiring 
diagrams. 
NEC Electron (5pp) 

6 "DeGigning Around tho L200 Vorinblo Voltngo/Curront 
Rogulntor IC" . 
(L200) 
Discusses circuit designs for variable voltage and current 
regulators, motor-speed control, remote voltage control and 
battery chargers. 
SGS-ATES DN318(7pp) 

7 "L200 1A/15V Switch Modo Regulntor" 
(L200) 
Provides circuit-design equations and discusses application 
constraints for using a programmable voltage and current 
regulator as a switching power-supply regulator. 
SGS-ATES DN319(8pp) 
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Rcgulntoro (cont) 

8 "MOE 6047 Building Bloc!e" 
(MONOCHIP) 
Discusses circuit with a bandgap regulator and matched 
current sources for use in Df A converters or as precision 
current sources. Provides schematics and test data. 
Interdesign APN-19 (5pp) 

9 "Protect your Switchero with Digital Current Limiting: A 
Now Curront Sonoe Lntch IC Providoll Puloe-by-Puloo 
Control" 
(SG1524) 
Discusses operation of a current senSing latch that operates 
at power supply switching frequencies for fast turn-off on 
current overload. 
Silicon General SG 1524 (4pp) 

10 "Rooolving the ProblemG of Switching Mode Po\'/or 
SupplioG \'lith tho ZN10SG" 
(ZN1066) 
Describes switching mode power supplies and problems 
involved in using, including current limit and switching 
transistor protection, low voltage cutoff, and impulse 
starting. 
Ferranti (20pp) 

11 "The 4195 Regulator" 
(RC4195, RM4195) 
Describes application as a ± 15 v, 100 rna regulator; a ± 2.5 a 
regulator; a ± 15 to ± 150 v unit, or a complementary ±3 to 
±27 v device. 
Raytheon Semiconductor (9pp) 

12 "Uoing n Dual-Polarity, Trac!dng Voltage Rogulator" 
(SG1501, SG2501, SG3501) 
Describes the circuit and use of the SG1501 series of dual 
regulators. 
Silicon General Applications Bulletin 1 (6pp) 

13 "Voltage Regulator Handboo!e" 
(LM109, LM117, LM120, LM123, LM125, LM129, LM136, 
LM137, LM150, LM199, LM320, LM340, LM341, LM7800, 
LM78LOO) 
Covers product selection; heat flow and thermal resistance; 
commercial and custom heat sinks; applications of positive, 
negative and dual regulators; power supply design and 
includes data sheets for the product families listed above. 
National Voltage Regulator Handbook, $7.00 (139pp) 

14 "J,LA7BS40 Switching Voltnge Regulntor Applicationo 
(RoviGod)" 
(uA78S40) 
Introduces device parameters and operations. Includes 
design equations and block diagrams. 
Fairchild AN-344 (13pp) 
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APPLICATION NOTE DIRECTORY 

LINEAR 

Thermal Considerations 

1 "A Simple Thermal Analysis Program for Integrated 
Circuits" 
(MONOCHIP) 
Presents a thermal analysis program for determining the 
temperature at any point on an IC. 
Interdesign APN-16 (7pp) 

"Low Cost LED Thermometer" 
See listing under (Linear) Transducers. (National) 

"Micropower Thermometer" 
See listing under (Linear) Transducers. (National) 

2 "Mounting Procedure for, and Thermal Aspects of, 
Thermopad Plastic Power Devices" 
Covers various methods of mounting and heat-sinking 
Motorola case number 77,90, and 199 plastic power devices. 
Also discusses thermal resistance considerations, lead 
forming, and circuit board cleaning. 
Motorola AN-290B (9pp) 

3 "Mounting Techniques for Metal Paclcaged Power 
Semiconductors" 
Discusses preparation of mounting surfaces, using thermal 
compounds, and fastening techniques. Gives typical 
interface thermal resistance for a number of packages. 
Motorola AN-599 (5pp) 

, 4 "Transient Thermal Resistance-General Data and Its 
Usc" 
Discusses transient thermal resistance and its use and 
describes methods using various degrees of approximations 
to determine the junction temperature rise of a device. Also 
covers the concept of a duty cycle family of curves to simplify 
calculation of junction temperature rise under a repetitive 
pulse train. 
Motorola AN-569 (1Spp) 

Timers 

5 "A4-Digit, 7-Function Stop Watch/Timer" 
(MM5865) 
Gives detailed instructions for the circuit and construction of 
a 4-digit, 7-function timer with a display resolution of 0.01, 
0.1, and 1 second, using the MM5865. 
National MOS/LSI Databook AN-169 (14pp) 

6 "MM5865 Universal Timer Applications" 
(MM5865) 
Provides block diagram and system description, discusses 
general timing and programming capabilities, suggests 
timing and counting applications. 
National MOS/LSI Databook AN-168 (10pp) 

7 "Precision Timer" 
(ZN1034E) 
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Explains the device and its use in various applications 
including a wiper control, a metronome, and a battery 
charger. 
Ferranti Electric (19pp) 

Timers (cont) 

8 "Single-Chip Frequency Synthesizer Employing the 
XR2240" 
(XR2240) 
Describes use of this timer/counter as a single-chip 
frequency synthesizer: fo = f, (m/n + 1) Where fo <200 kHz. 
Describes generating 100 Hz synchronized to 60 Hz line. 
Exar AN-07 (3pp) 

9 "The LX1602A Pressure Transducer and Altimeter 
Applicationn" 
(LX1602A) 
Describes how to use this transducer along with additional 
electronics to build an altimeter that operates over a range of 
- 1,000 feet to + 50,000 feet. 
National AN-91 (3pp) 

10 "Using National Clock Integrated Circuits in Timer 
Applications" 
(MM5309, MM5311, MM5312, MM5315) 
Describes derilultiplexing techniques to generate time 
intervals and low frequency square waves. Gives as an 
example a failsafe lighting timer. 
National MOS/LSI Databook AN-143 (4pp) 

Transducers 

11 "Accuracies of the AD590" 
(AD590) 
Tables of maximum errors for device by grade involving 
limited temperature spans. 
Analog Devices (4pp) 

12 "Application Circuits of Temperature Sensor and Temper
ature Controller IC's" 
(uPC616, uPC3911) 
Provides device characteristics and four basic applications 
with diagrams. 
NEC Electron (6pp) 

13 "Crystal Oven Controller and Precision Voltage Refer
ence" 
(LM199, LM299, LM399, LM199A, LM299A, LM399A) 
Shows the use of the LM199 both as an oven temperature 
controller and a voltage reference at the same time. 
National Linear Applications Handbook LB-31 (2pp) 

14 "Installation Ideas for Pressure Transducers" 
(LX1600, LX1700, LX1400, LX1701) 
Provides suggestions for mounting National transducers for 
various applications. Includes diagrams and typical mounting 
configurations. 
National AN-92 (4pp) 

15 "LX Series Pressure Transducers: Design and Applica
tions Information" 
(LX1600A,LX1601A,LX1602A) 
Describes hybrid transducer circuit and applications, 
including pressure to frequency converter, latching altitude 
detector, digital readout barometer and altimeter. 
National AN-94 (8pp) 
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LINEAR 

Tronoduccro (cont) 

"Presllurc Transducer Handboolc" 
Supplies product descriptions and talks about related topics 
including installation, fluid flow, auto-referencing and signal 
conditioning. Covers applications in the acoustic, medical, 
and automotive areas. 
National Semiconductor $3 (130pp) 

2 "Prellllure Trnnllducer Load Cell" 
(LX1700G) 
Describes use of LX1700G pressure transducer to measure 
weight. 
National AN-95 (4pp) 

3 "Prellllure Tranllducerll all Accelerometern" 
(LX1700G) 
Discusses uses of accelerometers and describes scheme of 
converting LX series pressure transducers to cover ranges 
from fractions to thousands of g's. 
National AN-96 (4pp) 

4 ,"REF-02 Temperature Controller" 
(CMP-02, REF-02) 
Describes temperature control using the REF-02 and the 
CMP-02 comparator. 
Precision Monolithics AB-4 (1pp) 

5 "The Multi-Level Switch leit, Part No. SI(1007" 
Details the use of any LX series pressure transducer to 
produce a high level analog output as well as three 
independent switch points. 
National TB-1 (2pp) 

6 "Thermometer Application of the REF-02" 
(REF-02) 
Discusses thermometer essentials bandgap voltage refer
ence theory, and basic circuit design using device. 
Precision Monolithics AN-18 (4pp) 

7 "Tranaducer Fluid Filled Option" 
Describes the "Fluid-Filled" methods of protecting trans
ducers from hostile environments. Rates the resistance of 
silicone rubber to some common fluids. 
National TB-8 (2pp) 

8 "Tranllducer Interfacing Handbook" 
Basic guide to analog signal conditioning required to excite 
and amplify the output of commonly used input transducers. 
Describes over 100 applications to the most popular kinds of 
transducers for sensing temperature, pressure, force, flow 
and level. 
Analog Devices $14.50 (254pp) 

9 "Trnnllducer Senllor Diaphragm 15 Million Cycle Life Tellt" 
Findings in the continuing test of National's transducer 
sensing elements-a silicon membrane approx. 1 mil thick. 
National TB-3 (1pp) 
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Tronoducero (cont) 

10 "Trc:msducerll in Fluid Flow Applicationll" 
(LX1602A) . 
Discusses application of LX1602A in pressure vessel, open 
flow and closed flow applications. 
National AN-93 (8pp) 

11 "Use of the SIC1007 PreSllure Transducer ICit in Vault Alarm 
SYlltemll" 
Describes application of this multi-level switch kit with a 
pressure transducer in vault alarm systems. 
National TB-7 (2pp) 

Voltage Referenceo 

12 "A Micropower Voltage Reference" 
Describes a voltage reference made by operating a JFET 
slightly below pinch-off along with an op amp to convert 
current to voltage. 
National Linear Applications Handbook LB-34 (2pp) 

"CrYlltal Oven Controller and Precinion Voltngo Refor
ence" 
See listing under (Linear) Transducers (National) 
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MEMORY 

Analog 

1 "A Progrnmmable Binary-Analog Correlator" 
(BAC-32) 
Describes device and its capability to perform various 
mathematical operations like convolution and correlation. 
Applications such as filtering, correlation, decoding, and 
chirp detection are shown. 
Reticon AN-106 (14pp) 

2 "A Tapped Analog Delay for Sampled Data Signal 
Processing" 
Introduces tapped analog delays and gives various 
applications previously accomplished by digital techniques. 
Reticon AN-105 (11pp) 

3 "A Time Baae Compreaaor for Low-Frequency Chirp-Z 
Transforms" 
(R5601) 
Examines time base compression (TBC) of data recorded for 
analysis. Illustrates implementation of a TBC system using 
the device and low-cost digital memories. Block and timing 
diagrams are supplied. 
Reticon AN-115 (18pp) 

4 "Acoustic Applications of Serial Analog Delay Devices" 
(SAD1024) 
Covers use in reverberation, vibrato, chorus, wow and flutter 
control plus considerations in using this device. 
Reticon AN-104A (8pp) 

5 "Analog Analog Correlator/Convolver" 
Presents an LSI discrete-time processing device capable of 
performing the convolution or correlation of two analog 
signals at clock rates up to 5 MHz. 
Reticon AN-116 (4pp) 

6 "Charge Transfer Devices for Sampled-Data Procesoing" 
Discusses the application of charge transfer devices to 
analog and digital signal processing. Compares CTD devices. 
Describes Tapped Analog Delay, the Binary Analog 
Correlator, the Analog Correlator and the Transversal Filter. 
Reticon AN-114 (11pp) 

7 "MOS Delay Lines" 
(DM8000, DM8510, DM8830) 
Covers use of MOS shift registers to build delay lines. 
National MB-4 (2pp) 

8 "Serial Operation of Cloclted Analog Delay Linen to Obtain 
Long Delay" 
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(SAD1024A) 
Describes advantages, coupling, and performance of device. 
Reticon AN-109 (8pp) 

Character Generators 

9 "128 Charactero \'Jith the Dr,~8G78" 
(DM8678) 
Describes the control logic necessary to generate 128 
characters and attributes. 
National Memory Applications Handbook (9pp) 

10 "7)( 9 Dioplay Character Generator" 
Uses three MOS ROMs and some TTL logic to create a font of 
647 x 9 dot-type characters. A circuit diagram and suggested 
character forms are provided. 
National MB-13 (2pp) 

11 "DM8678 Bipolar Charncter Generator" 
(DM8678) 
Explains the operation of the device and the various features 
which include circuit address latches, the line counter, the 
7 -bit shift register, and the output buffer. 
National AN-167 (4pp) 

12 "DM8678 Chnracter Generator Emulator" 
(DM8678) 
Describes a field programmable emulator to be used when 
developing new character fonts or graphic symbol sets for the 
DM8678. 
National Memory Applications Handbook (2pp) 

13 "Digital Dioplay Syotemo" 
Using TTL compatible MaS ROMs to generate displays. 
Gives circuit diagrams and a sample readout. 
National MB-8 (2pp) 

"The Syntems Approach to Character Generatorn" 
See listing under (Memory) ROMs. (National) 

EAROn.~s 

14 "Data Retention Testing of ER3400" 
(ER3400) 
Describes nondestructive analog-test procedure for deter
mining EAROM data-retention capability. 
General Instrument Bulletin 1210 (1pp) 

15 "EAROMs Replace Mechanical Switches" 
(ER1400) 
Reports how CRT terminal makers use EAROMs to replace 
DIP switches to lower costs, reduce parts count, improve 
reliability and obtain field programmability of hardware 
options. 
General Instrument Bulletin 1209 (3pp) 

16 "Electronic Digital Loclt" 
(ER2050) 
Schematic and description of an 8-digit electronic lock that 
has 4 different "open" codes and a programming mode that 
allows any of the codes to be changed. 
General Instrument Bulletin 1206 (3pp) 
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EAROt\1o (cant) 

1 "Microprocesnor Interface to the NCR 3400 Word Alterable 
ROM" 
(3400) 
Block diagrams and discussion show how to interface an 
MNOS memory chip to the 8085, 8088 and 8086 micro
processors. 
NCR(3pp) 

2 "Microproce!l!lor Interfacen to the ER1400 EAROl\1" 
(ER1400) 
Shows how to interface a serial 1/0 EAROM with four popular 
microprocessors using a variety of techniques. 
General Instrument Bulletin 1207B (5pp) 

3 "NC7033 Interfacing with Microproce!l!lors" 
(NC7033) 
Gives theory of operation for MNOS memory transistors and 
discusses typical applications. Emphasizes direct interfacing 
techniques for the 8085 and 8080 microprocessors. Tables 
provide main program routines, subroutines and key 
sequences. 
Nitron AN-101 

4 "NCR High-Dennity Nonvolatile Memory Family" 
(2168,2161,1734) 
Discusses timing considerations and provides circuit 
diagrams and instructions fo'r operating WAROMs, EAROMs 
and NVROMs with a microprocessor. 
NCR(10pp) 

5 "The Role of Non-Volatile Memories in Consumer 
Electronics" 
Briefly describes MNOS technology, updating EAROMs, and 
use of EAROMs to store data, to keep track of system status, 
and store programs for microcontrollers. 
General Instrument Bulletin 1202 (3pp) 

General 

6 "10155 Content Addressable Memory (CAM)" 
Because of the associative architecture of the CAM, it is 
ideally suited for data "search" operations. The CAM has 
been found useful in applications such as file operations, list 
searching, traffic control, artificial intelligence, language 
translation, matrix manipulations, and cache memory 
control.' 
Signetics AN-004 (8pp) 

7 "Applying Modern Clock Drivers to MOS Memories" 
(DS0025, DS0026) 
Covers use of 0025/26 drivers in MOS memory systems. 
Information includes selection of packages and heat sinks, 
power dissipation, rise and fall time, power supply 
decoupling, system clock line ringing and crosstalk, input 
coupling techniques, and sample calculations. 
National Special Functions Databook AN-76 (12pp) 

8 "Error Detection and Correction U!ling SN54174LS630 or 
SN54174LS631" 
(SN54LS630, SN54LS631, SN74LS630, SN74LS631) 
Discusses the need for improved error detection systems and 
the use of the SN54/74LS630/1 for reducing downtime in 
large memory boards. 
Texas Instruments CA-201 (18pp) 
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General (cant) 

9 "Memory Applications Handboolc:" 
Contains assorted applications material on memory 
products manufactured by National Semiconductor. In
dividual application notes described and listed elsewhere. 
National $11.00 (206pp) 

10 "Semiconductors for Plated-Wire Memorien" 
(MC4006, MC4007, MC4038, MC4040, MC4043, MC1514, 
MC1546) 
Discusses operation and electrical characteristics of plated 
wire memories. Covers applications of drivers, sense 
amplifiers, and decoders as interface circuits. Also discusses 
memory organization and memory-related semiconductor 
applications. 
Motorola AN-533 (15pp) 

11 "Using Slower Memories with the VIS Display Syntem" 
(CDP1869, CDP1870) 
The scheme described nearly doubles memory access time 
of the system and permits use of memories approximately 
half as fast as those normally required with the VIS system. 
RCA ICAN-6889 (4pp) 

(\~icroprogramming 

"How to Design with the aX02 Control Storo Sequencer" 
See listing under (Microprocessor) Systems (Signetics) 

"Signetics Micro Assembler Reference Manual" 
See listing under (Microprocessor) Programming (Signetics) 

"Tri-State Logic in High Speed Memories of Micropro
grammed Computern" 
See listing under (Digital) TTL, General (National) 

PROMs 

12 "321( EPROM Decision TMS2532 or Intel 2732" 
(TMS2532, 2732) 
Compares two devices as to operation, microprocessor 
compatibility, plus timing and electrical parameters. 
Texas Instruments Application Report MM9010 (12pp) 

13 "A Guide to Implementing Logic Functionn Uning PROMs" 
Illustrates techniques for using PROMs to efficiently emulate 
logic functions. Block diagrams provided. 
National Memory Applications Handbook (4pp) 

14 "A PROM Programmer for the SC/MP LCDn" 
(MM4204, MM5204) 
Provides a method for the user of the SC/MP LCDs to 
program MM4204 PROMs. Using wire-wrap techniques the 
user can construct a programmer that plugs into the SC/MP 
LCDs backplane and programs a 512 x 8 PROM in 10 
seconds. 
National Memory Applications Handbook AN-189 (23pp) 
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MEMORY 

PROMs (cont) 

1 "Bipolar Generic PROMs" 
(Am27LS18, Am27LS19, Am27S18, Am27S19, Am27S50, 
Am27S21, Am27S12, Am27S13, Am27S15, Am27S25, 
Am27S26, Am27S27, Am27S28, Am27S29, Am27S30, 
Am27S31, Am27S32, Am27S33, Am27S810, Am27S181, 
Am27S 184, Am27S 185) 
Includes a bipolar PROM cross-reference guide and a 
technical report that reviews manufacturing processes, 
circuit design techniques, testing, fuse element and reliability 
of generic bipolar PROMs. 
Advanced Micro Devices AM-BUB094 (100p) 

"Intel Memory Design Handbook" 
See listing under (Memory) RAMs (Intel) 

2 "Interfacing the HM6641 with the NSC800" 
(HM6641) 
The HM6641 is a CMOS PROM utilizing the polysilicon fuse 
technology. This paper discusses interfacing the 6641 with 
the 8 bit microprocessor, the NSC800. 
Harris Semiconductor AN-103 

3 "PROM Power Switching Alternativen" 
Describes circuits for external power switching of Tri-State 
bipolar PROMs to reduce average power requirements. 
Circuits directly interface active data bus. 
National Semiconductor AN229 (6pp) 

4 "PROM Power-Down Circuitn" 
(DM74S287) 
Describes several ways to power-down bipolar, three-state 
PROMs. 
National AN-171 (4pp) 

5 "Programming 2732 PROMn with the CDP18S480 PROM 
Programmer" 
(CDP18S480) 
Describes procedure for programming 2732 PROMs with the 
CDP18S480 PROM programmer. 
RCA ICAN-6847 (4pp) 

6 "Underntanding and Using the CDP18U42 EPROM" 
(CDP18U42) 
Cover design and programming characteristics of a 256 x 
8-bit nonvolatile, UV EPROM; includes discussions on 
programmer circuit options and device applications. 
RCA ICAN-6925 (8pp) 

RAMS 

7 "The Nonvolatile RAM for Microprocessor Applications" 
(M193, M120) 
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Compares cell structure and operation of EPROMs, 
EAROMs, and NVRAMs. Emphasizes NVRAM applications. 
SGS-ATES DN317 (15pp) 

RAMs (cont) 

8 "11( CMOS RAMn" 
(MM54C920, MM54C921, MM74C920, MM74C921, 
MM54C929, MM74C929, MM54C930, MM74C930) 
Presents considerations for designing with CMOS RAMs. 
Considers synch vs asynch memory, memory structure and 
timing, and characteristics of devices. 
National Memory Applications Handbook (13pp) 

9 "64k Dynamic RAM Memory Board with Transparent 
Refresh" 
(MCM4116, MC3242, MC3480) 
Describes circuits for implementing hardware-refreshed 64k 
dynamic memory board for use with 6800 or 6809-based 
systems. 
Motorola Semiconductor AN-835 (7pp) 

10 "A CMOS I(eyboard Data Entry Syntem for Bus Oriented 
Memory Systems" 
(MC14419) 
Describes a keypad to binary data entry system for placing 
data in RAM memories. It allows data to be entered through 
keystrokes encoding 4-bits at a time. 
Motorola Application Note AN-759 (4pp) 

"A High Speed FIFO Memory Uning the MECL MC10143 
Regioter File" 
See listing under (Digital) High Speed Logic (Motorola) 

11 "A Memory Design for an 8080A-Based Microprocesoor 
Syntem" 
(INS8080A, MM5290) 
Describes a memory design for a system with up to 64 bytes 
of R/W memory in 16 kbyte increments. Provision is made for 
further address decoding (up to 1 megabyte). Includes 
schematics, timing diagrams. 
National Memory Applications Handbook (8pp) 

12 "A Method of Implementing Staclco with Existing 
Minicomputer Memory" 
Gives detailed description of a controller for a stack of 
programmable size up to 256 words for a 16-bit minicom
puter with less than 16K of memory. Tells how stack size can 
be increased to 4096 words by adding ten ICs. 
National AN-60 (4pp) 

13 "A Non-Volatile Microprocesnor Memory Using 41( 
N-Channel MOS RAMs" 
(MCM6605, MC6800) 
Describes the design of a 8192-byte non-volatile memory 
using the MCM6605 4K x 1 RAM and CMOS control logic to 
reduce the power requirement in the standby mode. 
Motorola AN-732A (17pp) 

14 "Application of First-In First-Out Memories" 
(AM2812, AM2813, AM2814, 3341) 
Describes the function of a first-in, first-out memory, 
methods of constructing FIFO buffers and the operation of 
the above P-channel MaS devices. Discusses storage and 
control, expansion methods, interfacing, and applications in 
an N-bit shift register and as a key encoder on key matrix. 
Advanced Micro Devices Application Note (9pp) 
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RAr~10 (cont) 

1 "Applicationo for Hr.'jG505" 
(HM6505) 
A technical brief of the uses and operation of this CMOS 
RAM. Microprocessor and battery backup applications are 
discussed. 
Harris Semiconductor AN-102 

2 "Applicationo of the Intel 2104A 41C RAM" 
(2104A) 
Discusses operation of the device including power distribu
tion and decoupling. 
Intel Application Note AP-23 (13pp) 

3 "Battery Bacle Up ConniderationG UGing NEC CMOS 
RAMG" 
Discusses basic battery types available and their application 
to battery back up with NEC SMOS memory. 
NEC Microcomputers AN11 (5pp) 

4 "Charge Pump Drive-r for 7001 RAMG" 
(SN54508) 
Defines a method for driving the charge storage pump input 
of a 7001 RAM. Provides a description of the basic storage 
pump RAM cell and the charge pump circuit diagram. Gives 
performance curves. 
Texas Instruments Application Report CA-178 (6pp) 

5 "DeGigning r.1inimum/Nonvolatile Memory SyotemG \'lith 
CMOS Static RAMo" 
(CDP1800) 
Details system considerations and circuit requirements for 
CDP-1800 series RAM operation and data retention in 
CDP1802-based systems. Discusses interfacing complexity 
vs memory size, power distribution, power-up/power-down 
control and battery selection. 
RCA ICAN-6943 (25pp) 

6 "Deoigning with 1G1C and G41( Dynamic RAMo" 
(NMC4164, NMC5295) 
Discusses design procedures using multiplexed-address, 
dynamic RAMs. Describes basic functions and RAM 
controller operation. Provides extensive electrical and timing 
diagrams. 
National AN228 (16pp) 

7 "Deoigning with AMI'o High Speed S2114H 1024x4 bit 
Static RAr.1" 
(S2114H) 
Describes device and .its use. Supplies block diagram, 
operating modes and timing diagrams. 
American Microsystems (3pp) 

o "Dynamic RAM Board Deoign Made EOGY" 
Discusses RAM chip characteristics, power supply and 
control Signal distribution on PC boards, and control logic 
implementation. With schematics, PC layout. 
National Memory Applications Handbook (9pp) 

9 "High Speed TTL Interfacing for 7001 Static RAMo" 
(SN75261, SN75365) 
Illustrates interface techniques for driving the 7001 RAM 
chip-select input, and sensing the memory output. 
Texas Instruments Application Re-port CA-179 (8pp) 

APPLICATION NOTIE DIRIECTORV 

RA[\.~3 (cont) 

10 "Improved Performance with the AM9124" 
(AM9124) 
Discusses device advantages over the 2114, including power 
and dc parameters, and memory system design incorporat
ing the device. 
Advanced Micro Devices (6pp) 

11 "Intel Memory Deoign Handboolc" 
(1103, 2107A, 2107B, 2416, 3207A, 3222, 3245, 5101,5235, 
5244) • 
Combines various RAM, ROM, PROM and CCD application 
notes plus information on support circuits. 
Intel $5.00 (265pp) 

12 "Interfacing Static R/W Memorieo to the oonOA" 
(INS8080A) 
Considers addressing techniques and memory interfacing 
for the 8080A family. 
National Memory Applications Handbook (4pp) 

13 "Interfacing the 6000 MicroproceoGor to National 
r.'r~174C910 Memory" 
(MC6800, MM74C910) 
Outlines an area navigation system for aircraft using the 
devices. 
National Memory Applications Handbook (2pp) 

14 "MOS Scratch Pad/Content AddreGGnblo Momory 
System" 
Describes a 64-bit Scratch Pad/Content Addressable 
Memory using MaS devices. Includes circuit diagrams and 
discusses circuit operations. 
National MB-11 (2pp) 

15 "Memory Syotemo ChnracteristicG and Applications for 
the CD40S1A" 
(CD4061A) 
Describes basic device operation, application in memory 
systems, and testing including construction of an all CMOS 
memory tester. 
RCA ICAN-6445 

16 "Power Reduction Techniques for CMOS RAMs" 
(SCM5101) 
Discusses RAM structure, chip deselection, input voltage 
levels, dynamic power dissipation and low voltage data 
retention as they relate to reducing power consumption. 
Solid State Scientific AN-200 (11pp) 

17 "Software RefreGh Memory Board for an MC6009 System" 
(MCM4116, MCM4027, MCM6664) 
Describes hardware and software for implementing a 
software-refreshed dynamic memory board for use with 
6809-based systems. 
Motorola Semiconductor AN-833 (5pp) 

10 "Software Refreohed 1'.1emory Card for the MC68000" 
(MC68000, MCM4116, MCM6664) 
Describes hardware and software for implementing a 
software-refreshed, dynamic memory card using 16k or 64k 
RAMs for use in an 8-MHz MC68000 system. 
Motorola Semiconductor AN-816 (6pp) 

19 "Static RAM Applicationo" 
(INS8900, MM5257) 
Discusses memory support for a J.LP and power down for 
RAMs. 
National Memory Applications Handbook (2pp) 
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MEMORY 

RAMs (cont) 

1 "The 5-Volt, 64K Dynamic RAM is Here, So is The 32K, So is 
The 161(111" 
(MCM4516/17, MCM6664/65, MCM6634) 
Provides diagrams and instructions for optimizing memory
board layout using three types of RAMs in an expandable 
system. Emphasizes planning of addressing at the card edge, 
and physical and logical row selection on the card. 
Motorola AN-805 (5pp) 

2 "The AM9338 Multiple Port Memory" 
(9338) 
Describes applications for this 8-word by 1-bit three-address 
memory, including the working store for high-speed, three 
address computers; first in, first out (asynchronous buffer) 
memory; and direct address/indirect address memory. 
Advanced Micro Devices Application Note 4 (pp) 

3 "The Design of an N-Channel16K x 16-Bit Memory System 
for the PDP-11" 
(MCM6605, MC3450, MC3452, MC3459, MC3460) 
Briefly describes operation of the MCM6605 NMOS RAM, the 
details, the design of a PDP-11 add-on mainframe memory 
using this device. The interface ICs and system performance 
are also discussed. 
Motorola AN-740 (15pp) 

4 "Understanding the FIFO" 
(3351) 
Covers 3351 FIFO operation, cascading, plus use in data rate 
buffering; parallel operation, and burst operation. 
Fairchild APP 332 (8pp) 

5 "Use of CMOS RAM CDP1824 with RCA Microprocessor 
Evaluation I(it 18S020" 
(CDP1824) 
Describes the CDP1824 and its application in the 
CDP18S020 Evaluation Kit, and presents examples of how 
the CDP1824 can be combined with the CDP1831 ROM to 
form efficient ROM-RAM systems. 
RCA ICAN-6537 (4pp) 

6 "Usc of CMOS-SOS RAM CDP1822 with RCA Microproces
sor Evaluation I(it CDP18S020" 
(CDP1822) 
Describes the CDP1822, its operation, and its application in 
the CDP18S020 Evaluation Kit. 
RCA ICAN-6539 (4pp) 

7 "Using Synchronous Static CMOS RAMs" 
A detailed study of the design techniques required for high 
performance, low power, CMOS RAM arrays. An example 
array design is presented, and interfacing to common 
microprocessors is discussed. 
Harris Semiconductor AN-10 1 

8 "Using Tri State@ Logic for Rubber Band Memories" 
Describes the construction and use of scratch/pad memories 
to store data at a rapid rate and then release it as required. 
They serve as buffers between systems operating at different 
clock rates. 
National AN-68 (4pp) 
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RAMs (cont) 

9 "Which Way for 16K?" 
Considers various aspects of 16K RAMs including 64 and 128 
cycle refresh and the advantages versus disadvantages of 
latching. 
Intel Application Note AP-22 (7pp) 

ROMs 

10 "Custom ROM Programming" 
Gives forms for submitting truth tables for various National 
read only memories. 
National AN-100 (8pp) 

11 "Designing With Signetics MOS ROM Family" 
Lists the advantages of designing with a generic printout 
family of EPROM/ROMs. Describes data and specifications 
of major lines of MOS ROM. 
Signetics (50pp) 

12 "Fast Multipliers Using TTL Read Only Memories" 
(SN74182, SN74H183, SN74283, SN74284, SN74285) 
Reviews fundamental algorithm of binary multiplication. 
Shows use of ROMs for multiplication, two's complement 
multiplication, and truncated multiplications. 
Texas Instruments Application Report CA-172 (11 pp) 

"Intel Memory Design Handbook" 
See listing under (Memory) RAMs (Intel) 

"MOS Goes Bipolar" 
See listing under (Memory) Shift Registers (National) 

13 "Monolithic Diode Matrices" 
Describes programming and use of diode matrices. 
Applications: teletypewriter coding matrix, decimal decode 
for displays, nines complement-BCD, shift register matrices, 
and ROMs. 
Harris Semiconductor AN-206 (16pp) 

14 "NCR 3400 Data Retention Measurement" 
(3400) 
Describes theory of operation and procedure for measuring 
change in threshold voltage in MNOS ROM memory cells with 
respect to time and read access stress. . 
NCR(2pp) 

15 "ROM Application Note" 
(EA8308A, EA8316E) 
General discussion of ROMs and characteristics of each 
device. 
Electronic Arrays (11 pp) 

16 "Saving ROMs in High-Resolution Dot-Matrix Displays and 
Printers" 
(DM8596, MM8597) 
Describes two-stage, column-generation approach called 
"intermediate coding" that saves more than 25% of· ROM 
capacity when several ROMs are needed to store a font. 
National AN-85 (8pp) 
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Ror~1G (cont) 

"Tho Application of Ror.1s" 
(MM5203) 
Describes applications of read only memories in table 1001< 
up, code conversion and generation, character generation, 
random logic generation, and microprogramming. 
National AN-61 (12pp) 

2 "Trig Function Gonerators" 
Instead of simply cascading ROM to increase resolution and 
accuracy of the lool<-up tables, this note describes 
interpolation techniques to increase trig function accuracy 
with less memory. 
National M 8-1 0 (12pp) 

3 "U3e of Cr.10S ROr.1g CDP1831 and CDP1832 \,/ith tho RCA 
r.1icroproceosor Evaluation 1m CDP10S020" 
(CDP1831, CDP1832) 
Describes the operation and design of CDP1831- and 
CDP1832-based read-only memory systems in the 
CDP18S020. 
RCA ICAN-6536 (4pp) 

4 "Uao of Cr.l0S ROMo CDP1033 and CDP1034 \'lith tho RCA 
r.1icroproceooor Evaluation tCit CDP10S020 and the 
EIC! Aooemblcr-Editor Deoign Kit CDP10S024" 
(CDP1833, CDP1834) 
Describes the application of the CDP1833 and CDP1834 in 
the CDP18S020 Evaluation Kit and the CDP18S024 
EKI Assembler-Editor Kit. 
RCA ICAN-6635 (4pp) 

Shiit Regiotero 

"9333 8-Bit r.1ultiplo Port Regiotor" 
See listing under (Digital) TTL-General (Fairchild) 

5 "A Random Pattern Gonerator for Toating Digital Delay 
Elementg" 
Describes the use of a linear feedback shift register for digital 
testing. 
Advanced Micro Devices (3pp) 

6 "Applicationo of Dynamic Shift Regiotoro" . 
(1402A, 1403A, 1404A, 1405A, AM2802, AM2803, AM2804, 
AM2805, AM2806, AM2807, AM2808) 
Discusses dynamiC shift register storage in general, clock 
timing, circuits for clock drivers, interfacing with TTL, and 
recirculating registers. 
Adv~nced Micro Devices (7pp) 

"COSJr.10S MSI Counter and Register Deoign and 
Applications" 
See listing under (Digital) CMOS (RCA) 

"HiNIL 375 Universal Shift Register" 
See listing under (Digital) HNIL/HTL (Teledyne Semiconduc
tor) 

API?LICA liON NOlIE DIRECTORY 

Shin Regiotero (cont) 

7 "High-Speed Shift Registero Uoe TTL RAMo and Counters 
to do all tho Shifting" 
Describes how to build a high speed shift register using a 
RAM accessed by counters. 
Advanced Micro Devices (2pp) 

o "Schottlcy TTL MS. Registers" 
(AM25S07, AM25S08, AM25S09, SN54S174, SN54S175, 
SN54S194, SN54S195, SN74S174, SN74S175, SN74S194, 
SN74S195) 
Describes these 4 and 6-bit registers, their operation and 
applications. Contains logic diagrams and function tables. 
Applications covered include: longer words, use with 
dynamic shift registers, selective bus storage, use as a LIFO 
memory, pseudo random feedback, unique counting codes, 
permutation of inputs, and use in arithmetic. 
Advanced Micro Devices (16pp) 

"The Logic Deoign of Shift Counters" 
See listing under (Digital) Counters. (Motorola) 

"Using Shift Regiators aD Pulae Delay NetworlCll" 
See listing under (Digital) High Speed Logic (Motorola) 
Microprocessors. 
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ARGENTINA, COLOMBIA, 
ECUADOR, VENEZUELA, 
MEXICO, PERU 
Intectra 
2629 Terminal Blvd. 
Mt. View, CA 94043 
Tel. (415) 967-8818 

AUSTRALIA 
A J Distributors Pty Ltd. 
P.O. Box 71 
Prospect, S. Australia 5082 
Tel. 269-1244 
Telex (790) 82635 

AUSTRIA 
LBG GmbH 
Tichtelgasse 10/2/12 
A-1120 Vienna, Austria 
Tel. (0222) 83 41 01 
Telex (847) 134106 

BELGIUM 
J. P. Le Maire 
Rampe Gaulouise la 
1020 Bruxelles, Belgium 
Tel. 02 4784847 
Telex (846) 24610 

BRAZIL 
Filcres Importacao 
Rua Auroraigs 
CEP 01209 
Caixa Postal 18767 
Sao Paulo, Brazil 
Tel. (011) 223 7388 
Telex 113298 

CYPRUS 
MOR Electronics Ltd. 
P.O. Box 4155 
Ramat Gan 52141, Israel 

DENMARK 
Advanced Electronik 
55, Mariendalsvej 
DK2000, Copenhagen F, Denmark 
Tel. 01 194433 
Telex (855) 22431 

ENGLAND 
Paterson/Steadman & Partner 
4 Gold Street 
Saffron Walden, Essex CB1 0 IEP 
England 
Tel. 27067 
Telex 81653 

J. B. Tratsart Ltd. 
Dogmersfield Nr. Baskingstoke 
Hampshire RG27 8SU, England 
Tel. 02514 3334 
Telex (851) 8814136 

FRANCE 
Conseilet Promotion 
1 Rue Damiens 
92100 Boulogne, France 
Tel. 621-30-77 
Telex 250030F 

OFFILIB 
48 Rue Gay-Lussac 
75240 Paris, Cedex 05, France 
Tel. 329-2132 
Telex: None 

HOLLAND 
Manudax-Nederland B. V. 
54732G Heeswijk (N.B:) 
Meerstraat 7, Holland PB25 
Tel. 041392901 
Telex (844) 50175 

HONG KONG 
Conmos Products, Ltd. 
Haynein Bldg., 11 th Floor 
1 Tai Yip Street 
KeunTong, K9wloon 
Tel. 3-684572 
Telex 85448 

INDIA, MALAYSIA, 
SINGAPORE, THAILAND 
Radio & Craft Publications 
4794/23 Bharat Ram Road 
Daryanganj, New Delhi 2, India 
Tel. 277147 
Telex: None 

ISRAEL 
STG International Ltd. 
10 Huberman Street 
P.O. Box 1276 
61012 Tel-Aviv, Israel 
Tel. 248231 
Telex 342229 

ITALY 
Gruppo Editoriale Jackson 
Technoclub 
Direzione Redacione e 
Amministrazione 
Via Rosellini 12 
20124 Milano, Italy 
Tel. 688-0951 

JAPAN 
Asahi Glass Company, Ltd. 
Electronic Components Group 
1-2 Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Tel. (03) 218-5813 
Telex TK4616 

JAPAN (Continued) 
Overseas Data Service Co., Ltd. 
Shugetsu Building, No. 12-7 
Kita-Aoyama 3-chome 
Minato-ku, Tokyo 107, Japan 
Tel. (03) 400-7090 
Telex (781) J26487 

, Tokyo International 
Communications, Inc. 
Miyajima Blvd. 
28 Yoyogi 1-chome, Shibuya-ku 
Tokyo 151, Japan 
Tel. 379-2561 
Telex: 33106 

NORWAY; FINLAND, SWEDEN 
Ingenioerforlaget A/S 
Kronprinsens Gate 17 
Boxs 2476 Soli i 
Oslo 2, Norway 
Tel. (02) 11-51-70 
Telex 72400Y 

SOUTH AFRICA 
Suntronika PTY Ltd. 
P.O. Box 46268 Orange Grove 
Johannesburg 2119, South Africa 
Tel. 725-1210 ' 

SPAIN 
Sagitron' 
Castello 25, 2, 0 

Madrid 1, Spain 
Tel. 402 6085 
Telex (831) 43819 

SWITZERLAND 
W. Stolz AG 
Taefernstrasse 15 
CH-5404 Baden-Daettwi I 
Switzerland 
Tel. 056 840151 
Telex (845) 54070Z 

TAIWAN 
Alfred M. L. Pi en 
IBS Publications Ltd. 
P.O. Box 55-879 
Taipei, Taiwan 

TURKEY 
EEMPA Elektronik 
Tersane Cad. Kuthan 38/408 
TR/Kara Koy, Istanbul 
Turkey 
Tel. (11) 49-6249 
Telex 24429 

WEST GERMANY 
Astronic GmbH 
Winzererstrasse 47d 
8000 Munich 40 
West Germany 
Tel. (089) 309031 
Telex (841) 5216187 
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MILITARY 
PARTS 

DIRECTORY 

This section is divided into three parts: a table of 
those manufacturers willing to perform MIL-STD-883 

screening, a two way military to commercial cross 
reference index, and the Oualified Parts List broken 
down into functions. It not only shows what devices 

are on the list and which manufacturers supply 
them, but also it decodes the military numbers into 

familiar terms. 
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Detailed Product Information 
provided by: 

Mirco Power Systems 401 
. National Semiconductor 402 

RCA 408 
Signetics 410 
Synertek 424 
Texas Instruments 433 
The manufacturers listed above have provided detailed 
information on their latest and most significant prod
ucts. 

HOWTOlUJSE 
THE MILITARY PARTS DDRECYCIRfW 

The next page contains a table showing the manufac
turers who have advised that they want to screen devices 

. to Mll-STD-883 and/or perform other environmental· 
screening. The table also indicates which companies are 
currently qualified to supply one or more devices on the 
QPl list. Such achievement is apt to indicate that these 
companies are well equipped to perform '883 testing. The 
following four pages provide convenient cross references 
between M3851 0 numbers and their commercial equiva
lents; plus indication of which devices are listed in the 
latest QPl. 

The heart of this section is the functional QPl parts list. It is 
based on the latest Defense Electronics Supply Center 
Qualified Products List IQPl-3851 O-XX) at the time of pub
lication. The revision and date of this list are indicated at 
the bottom of each page. The devices are identified by 
major functions; within each function the devices are 
arranged in alphanumeric order, which automatically 
groups CMOS together, 5400 Series together, etc. 

A complete military part number includes a three letter 
suffix signifying the device class and packaging. The defi
nitions of these letters are given in the Part Number Guide 
under "JAN Nomenclature." The package styles and lead 
finishes that each manufacturer is qualified to supply can 
be determined by consulting the official QPl or by con
tacting the individual manufacturers. Once you have 
found the names of the companies you need to contact, 
you can reach them by using the information in the 
Manufacturers and Distributors Directory. 
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VERZEICHNIS 
•• 

MILITARISCHER ICs 
Dieser Abschnitt besteht aus drei Teilen: einem 

Verzeichnis de Hersteller, welche eine Priifung nach 
Mil-Standard 883 vornehmen, eine sowohl 

militarische als auch kommerzielle Aquivalenzliste 
und die QPL-Listung nach Funktionen. Hier wird 

nicht nur genannt, welche Bauelemente verfiigbar 
sind und wer sie liefert, sondern es werden auf3erdem 

militarische Typennummern in allgemeinverstandliche 
umgeschliissel t. 

© Ie MASTER 1983 

GEBRAUCHSANLEITUNG FUR 
DAS VERZEICHNIS 
MILITARISCHER ICs 

Die nachste Seite enthalt eine Liste jener Hersteller, 
dia eine Priifung nach MIL-Standard 883 vornehmen 
und/oder andere Tests fiir verscharfte Umwcltbc
dingungen durchfiihren. Die Listc zcigt <lllf3crdcm, 
welche Firmen gegenwartig fiir dic Licfcrllng von 
einem oder mehreren Bauteilen nach QPL qualifiziert 
sind. Eine solche Qualifikation ist ein Hinweis darauf, 
da/1 diese Firmen fur eine Priifung nach 883 gut 
ausgeriistet sind. Die folgenden vier Seiten enthalten 
praktische Aquivalenzlisten von M385l0-Nummern 
zu deren kommerziellen Bezeichnungen mit einem 
Hinweis darauf, welche Bauteile in der neuesten QPL
Listung aufgefiihrt sind. 

Das Kernstiick dieses Abschnitts ist die QPL-Liste 
nach Funktionen. Sie basiert auf der neuesten Defense 
Electronics Supply Center Qualified Products List 
(QPL-385 la-XX) zum Zeitpunkt der Drucklegung. 
Die Ausgabe und das Datum dieser Liste werden am 
Ende jeder Seite angegeben., Die Bauteile sind nach 
den wichtigsten Funktionen geordnet. Innerhalb jeder 
Funktion werden sie in alphanumerischer Reihenfolge 
aufgefiihrt, so da,B automatisch CMOS zusammen 
sind, 5400 Serien zusammen sind usw. 

Eine Vollstandige Militarische Typennummer umfast 
ein Suffix von drei Bruchstaben, welche die Klassifi
zierung und Gehauseform des Bauelements bedeuten. 
Diese Buchstaben werden im Numerischen Typenver
zeichnis unter "JAN Nomenclature" erlautert. Die' 
Gehauseformen und Ausfiihrung der Anschliisse, die 
jeder Hersteller liefern darE, konnen iiber die offizielle 
QPL-Listung oder liber die einzelnen Hersteller in 
Erfahrung gebracht werden. Haben Sie einmal die 
Namen der Firmen gefunden, die Sie brauchen, kon~en 
Sie weitere Informationen iiber das Hersteller- und 
Distributoren-verzeichnis erhalten. 
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CATALOGUE 
DES PIECES 
MILITAIRES 
CeUe section est divisee en trois categories: un tableau 

des fabricants se conformant a la methode 
MIL-STD-883, un index de reference entre Ie do maine 

militaire et Ie domaine industriel, et une liste par 
fonction des pieces qualifiees (QPL). Non seulement 

les appareils figurant sur la liste et les noms de leurs 
fabricants sont indiques, mais les numeros des pieces 

militaires sont decodes en des termes plus 
comprehensibles pour les industriels. 
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COMMENT SE SERVIR DU 
CATALOGUE DES PIECES 
MILITAIRES 

La page suivante offre un tableau donnant les noms 
des fabricants desireux de selectionner des appareils 
suivant la methode MIL-STD-883, ou d'executer 
d'autres tests d'environnement. Ce tableau enumere 
egalement les societes actuellement qualifiees pour 
produire un ou plusieurs appareils figurant sur la Liste 
de Pieces Militaires (QPL). II est sous-entendu que ces 
societes possedent l' equipement necessaire pour ac
complir les tests exiges par la methode 883. Les quatre 
pages suivantes fournissent un index pratique de 
reference entre le5 numeros de la methode M38510 et 
leurs equivalents industriels, ainsi que la liste des 
appareils figurant sur la QPL la plus recente. . 

Le coeur de cette section est la Liste des Pieces Qua
lifiees. Elle est basee sur l' edition las plus recente de la 
QPL publiee par Ie "Defense Electronics Supply Cen
ter" lors de la publication de ce catalogue (QPL-
38510-XX). Le numero et la date de revision de cette 
liste sont indiques au bas de chaque page. Les appareils 
sont identifies par fonctions principales. Dans chaque 
fonction les appareils sont indiques par ordre alpha
numerique, ce qui regroupe automatiquement les 
CMOS ensemble, les series 5400 ensemble, etc ... 

Un numero complet de piece militaire comprend un 
suffixe de trois lettres qui determine lat categorie de 
l'appareil et Ie type de boitier utilise. La definition de 
ces lettres est fournie dans Ie Guide des Numeros de 
Pieces (Part Number Guide) sous la nomenclature 
JAN. Les types de boitier et de finition que chaque 
Fabricant est qualifie de produire, peuvent etre deter
mine's en consultant la QPL officielle ou en contactant 
les fabricants respectifs.Une fois que vous connaissez 
les noms· des societes que vous desirez con tacter, vous 
pourrez en obtenir les adresses et numeros de tele
phone en consultant l' Annuaire des Fabricants et Dis
tributeurs (Manufacturers and Distributors Directory). 

© Ie MASTER 1983 



DIRECTORIO 
DE PARTES 
PARAUSO 
MILITAR 
Esta seccion esta dlvidada en tres partes: Una tabla de 

aquellos fabricantes que seleccionan componentes de 
acuerdo a la ESPECIFICA TION MILIT AR-883*, un 

indice de referencia entre componentes militares y 
comerciales, y una Lista de partes subdividida en 

funciones. No 5010 muestra que componentes forman 
parte de la lista y que fabricantes la proveen, sino 
tambien traduce 105 numeros militares a terminos 

familiares. 

© Ie MASTER 1983 

MODO DE EMPLEO DEL 
DIRECTORIO DE PARTES PARA 
USO MILITAR 

La siguientepagina contiene una tabla de fabricantes 
que desean seleccionar partes de acuerdo a la ESPECI
FICACION MILIT AR-883 y / 0 ejecutar otro tipo de 
segregacion ambiental. La tabla tambien indica que 
compafiias estan calificadas para proveer una 0 mas 
componentes en la lista QPL. Esta proeza es un indi
cio que dichas compafiias estan equipadas para ejecu
tar la prueba 883. Las siguientes cuatro paginas 
proveen referencias convenientes entre los numeros 
M3851 y sus equivalentes comerciales, ademas indica 
que componentes aparecen en la !ista mas reciente 
de QPL. 

La importancia de esta seccion esta en la !ista fun
cional de componentes QPL. Esta basada en la lista de 
productos del Centro de Abastecimiento de Defensa 
Electronica mas reciente (QPL-:-38510-XX) antes de su 
publicacion. La revision y fecha de esta lista aparecen 
al pie de cada pagina. Las componentes estan identi
ficadas de acuerdo a funciones; que a su vez estan 
organizadas en orden alfabetico-numerico, que auto
maticamente agrupa las familias CMOS, 5400, etc. 

La numeracion completa de una componente militar 
incluye un sufijo de tres letras alfabeticas que deter
minan la clase y estilo constructivo de la componente. 
Las definiciones de estas letras se encuentran en la 
Cuia de Numero de Pieza bajo "nomenclatura JAN." 
EI estilo constructivo y acabado de las terminales que 
cada fabricante suple puede ser determinado consul
tando el QPL oficial 0 comunicandose con los fahri
cantes mismos. Despues de haber averiguado los nom
hres de las compafiias a las que debera dirigirse, 
puede ponerse en contacto con elIos por medio del 
Directorio de Fabricantes y Distribuidores. 
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IC MASTER MILITARY DEVICE TESTING 
MIL-M-38S10 MIL-STD-883 OTHER 

QPL SCREENING SCREENING 

Other Indus-
MANUFACTURER Linear TTL Bipolar CMOS Class B Class C Class S Military trial 

Advanced Micro Devices X X X X X X X X 

American Micro-
systems, Inc. X X limited X X 
Analog Devices X X X 
Burr-Brown Research X X X X 
9herry Semiconductor X X X X X 
Datel-lntersil X X X X X 
EMM/Semi X X X X 
Exar Integrated Systems X X X X X 

--f----

Fairchild Semiconductor X X DTL X X X X X 
General Instrument X X X X 
Harris Semiconductor X PROM X X X X X -
Hughes Aircraft X X X X X 
Hybrid Systems X X X X X 
ILC - Data Device X X X X X 

Integrated Device Technology X X X X X X 
Intel ,uP X X X X 
Interdesign X X X X 

--1---------
International Microcircuits X X X X X 
Intersil X X X X X X 
LSI Computer Systems X X X. X X 
Micro Networks X X X X 
Micropac X X X X 
Micro Power Systems X X X X X 

----. 

Monolithic Memories X PROM X X X X X --_. __ ._-

Mostek X X X X 
-- . - ------ .---

Motorola Semiconductor X X ECL,,uP X X X X X 
-- ------ ----.--_ .. _--

National Semiconductor X X X X X X X X 
-----

X NEC-Electronic Arrays -- --r----- -
X NEC Microcomputers X X 

Nitron X X X X X 
------

Nortec X X X X 
~ptical Electronics X X 
Plessey Semiconductor X X X 
Precision Monolithics X DAC X X X X X 
~_aytheon Semiconductor X X X X X X X X 

----

RCA Solid State X X X X X X X 
Rockwell X X X X 
SGS-ATES X X 

-
Signetics X X PROM X X X X X 
Silicon General X X X X X 

--
Siliconix Analog Switches X X X X X 
Solid State Scientific X X X X X 
Solitron X X X X X 

-- f----
Sprague Electric X X X X X 

f------
Standard Microsystems Corp. X X X X X 
Synertek X X X X 

Teledyne Crystalonics X X X- X X 
--r---

Teledyne Philbrick X X X X X 
Teledyne Semiconductor X X X X 

-- ----f--------

Texas Instruments X X RAM X X X X X 
-- --------

TRW LSI X X X X X 
------- -----

Zilog X X X X 

EXPLANATION: 
The "MIL-M-38510" section indicates the IC manufacturers currently providing Q.P.L. ICs. More detailed information on the specific devices is given in 
the Qualified Products lists which follow. 

The "MIL-STD-883 Screening" section lists those manufacturers who are both set up and actively want to screen devices to the levels indicated. 

"Other Screening" shows those who report that they want business calling for special military and industrial environment screening procedures. 
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IC MASTER MILITARY PARTS INDEX -' DEVICE/QPL 

CROSS REFERENCE - COMMERCIAL TO MILITARY 
Device M3851D/ OPL Device M3851D/ OPL Device M3851D/ OPL Device M3851D/ OPL 

AM91L30AF 23706 LM124 11005 401068 17702 54H08 15501 X 
AM91L30ADM 23708 LM139 11201 X 401078 17402 54H10 02303 X 
AM91L30AFM 23708 LM140K-05 10706 401098 17404 54H101 02205 X 
AM91L30CDM 23707 LM140K-12 10707 4011A 05001 X 54HI03 02206 X 
AM91L30CF 23705 LM140K-15 10708 40118 05051 54H11 15502 X 
AM91L30CFM 23707 LM140K-24 10709 4012A 05002 X 54H20 02302 X 
AM91L40ADM 23716 LM141H-05 10702 40128 05052 54H21 15503 X 
AM91L40AFC 23714 LM141H-12 10703 4013A 05101 X 54H22 02307 X 
AM91L40AFM 23716 LM141H-15 10704 40138 05151 54H30 02301 X 
AM91L40CDM 23715 LM141H-24 10705 4014A 05702 X 54H40 02401 X 
AM91L40CFC 23713 LM148 11001 X 4015A 05703 X 54H50 04001 X 
AM91L40CFM 23715 LM149 11002 4016A 05801 X 54H51 04002 X 
AM9130ADM 23704 LM193 11202 4017A 05601 X 54H53 04003 X 
AM9130AFC 23702 LM723 10201 X 401748 17505 54H54 04004 X 
AM9130CDM 23703 MCM5303 20101 4018A 05602 X 54H55 04005 X 
AM9130AFM 23704 MCM5304 20102 4019A 05302 X 54H72 02201 X 
AM9130CFC 23701 MCM6604A* 23602 40198 05352 X 54H73 02202 X· 
AM9130CFM 23703 MCM6604At 23604 4020A 05603 X 54H74 02203 
AM9140ADM 23712 MCM6605* 23601 4021A 05704 X 54H76 02204 X 
AM9140AFC 23710 MCM6605t 23603 4022A 05604 X 54LSOO 30001 X 
AM9140AFM 23712 MH0026 03501 4023A 05003 X 54LS02 30301 X 
AM9140CDM 23711 MK84096* 23602 40238 05053 54LS03 30002 X 
AM9140CFC 23709 MK84096t 23604 4024A 05605 X 54LS04 30003 X 
AM9140CFM 23711 MM5280* 23505 4025A 05204 X 54LS05 30004 X 
DAC-08 11301 X MM5280t 23506 40258 05254 54LS08 31004 X 
DAC-08A 11302 X PM155 11401 X 402578 17803 54LS09 31005 
OG181 11101 X PM155A 11404 X 4027A 05102 X 54LS10 30005 X 
OG182 11102 X PM156 11402 X 40278 05152 54LS107 30108 X 
OG184 11103 X PM156A 11405 X 4028A 05901 54LS109 30109 X 
DG185 11104 X PM157 11403 X 4030A 05303 X 54LSll 31001 X 
DG187 11105 X PM157A 11406 X 4031A 05705 X 54LS112 30103 X 
DG188 11106 X PM2108A 10106 X 4034A 05706 54LSl13 30104 X 
OG190 11107 X Special 15504 X 4041A 05505 54LS114 30105 X 
OG191 11108 X TMS4050* 23502 4043A 05103 X 54LS12 30006 X 
DG300 11601 X TMS4050t 23504 40438 05153 54LS122 31403 X 
OG301 11602 TMS4060* 23501 4048A 05304 54LS123 31401 X 
DG302 11603 X TMS4060t 23503 4049A 05503 X 54LS125 32301 X 
DG303 11604 X 061 11901 4050A 05504 X 54LS126 32302 X 
DG304 11605 X 062 11902 4066A 05802 X 54LS13 31301 X 
DG305 11606 X 064 11903 40678 17801 54LS132 31303 X 
DG306 11607 X 071 11904 4069U8 17401 X 54LS138 30701 X 
DG307 11608 X 072 11905 40708 17203 X 54LS139 30702 X 
HA-2500 12204 X 074 11906 40718 17101 X 54LS14 31302 X 
HA-2510 12205 X 10501 06001 X 40728 17102 X 54LS148 36001 X 
HA-2520 12206 X 10502 06002 X 40738 17003 X 54LS15 31002 X 
HA-2600 12202 X 10504 06201 X 40758 17103 X 54LS151 30901 X 
HA-2620 12203 X 10505 06003 X 40768 17501 54LS153 30902 X 
HA-4741 11003 X 10506 06004 X 40778 17204 X 54LS155 32601 X 
HPROM0512 20101 X 10507 06005 X 40818 17001 X 54LS156 32602 X 
IM5603A 20201 10509 06006 X 40828 17002 X 54LS157 30903 X 
IM5623 20202 10524 06301 X 40858 17201 X 54LS158 30904 X 
LF147 11906 10525 06302 X 40868 17202 X 54LS160 31503 X 
LF151 11904 10531 06101 X 40938 17701 54LS161 31504 X 
LF153 11905 10535 06104 X 40958 17502 54LS162 31511 X 
LH2101A 10105 X 10576 06103 X 40968 17503 54LS163 31512 X 
HM7602-2 20701 X 10597 06202 X 40978 17802 54LS164 30605 X 
HM7603-2 20702 X 10631 06102 X 40988 17504 X 54LS165 30608 X 
HM7610-2 20301 X 1558 10108 X 40998 17601 X 54LS166 30609 X 
HM7611-2 20302 X 1802 47001 4116 24001 X 54LS168 31505 
HM76160-2 21001 2117 24001 X 4116 24002 X 54LS169 31506 
HM76161-2 21002 X 2117 24002 X 4136 11004 X 54LS170 31902 
HM7620-2 20401 X 2147H 23801 X 4156 11003 X 54LS174 30106 X 
HM7621-2 20402 X 2147H 23803 X 45028 17403 X 54LS175 30107 X 
HM7640-2 20801 X 2147H 23805 X 45088 17602 54LS181 30801 
HM7641-2 20802 X 2147H 23807 X 45148 17301 54LS190 31513 X 
HM7642-2 20601 X 2148H 23806 X 45158 17302 54LS191 31509 X 
HM7643-2 20602 X 25LS174 33106 X 45328 17303 54LS192 31507 X 
HM7644-2 20603 25LS175 33107 X 45558 17304 54LS193 31508 X 
HM7680-2 20903 2708 ' 22001 45568 17305 54LS194 30601 X 
HM7681-2 20904 2901A 44001 53S1680 21001 54LS195 30602 X 
HM7684-2 20901 2905 44101 53S1681 21002 54LS196 32001 
HM7685-2 20902 2906 44102 5300-1 20301 54LS197 32002 X 
LH2110 10603 2907 44103 5301-1 20302 54LS20 30007 X 
LH2111 10305 X 2915 44104 5305-1 20401 54LS21 31003 X 
LM101A 10103 X 2916 44105 5306-1 20402 54LS22 30008 X 
LMI02 10601 X 2917 44106 5330 20701 54LS221 31402 X 
LMI06 10303 2918 44201 5331 20702 54LS240 32401 X 
LM108A 10104 X 3018A 10801 5340-1 20801 54LS241 32402 X 
LM109 10701 X 3045 10802 X 5341-1 20802 54LS242 32801 X 
LMll0 10602 4000A 05201 X 5348-1 20804 54LS243 32802 X 
LM111 10304 X 40008 05251 5349-1 20805 54LS244 32403 X 
LM118 10107 X 4001A 05202 X 5352-1 20601 54LS245 32803 X 
LM120H-05 11501 40018 05252 5353-1 20602 54LS251 30905 X 
LM120H-12 11502 4002A 05203 X 5380-1 20903 54LS253 30908 X 
LM120H-15 11503 40028 05253 5381-1 20904 54LS257 30906 X 
LM120H-24 11504 4006A 05701 X 54C929 23901 54LS258 30907 X 
LM120K-05 11505 4007A 05301 X 54C930 23902 54LS259 31603 X 
LM120K-12 11506 4008A 05401 X 54HOO 02304 X 54LS26 32102 X 
LM120K-15 11507 4009A 05501 X 54H01 02306 X 54LS261 31801 
LM120K-24 11508 4010A 05502 X 54H04 02305 X 54LS266 30303 X 

NOTE: Items marked X in the QPL column are listed on QPL-38510-54 with at least one source. * 85°C Max. t 100°C Max. 
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ARROW ELECTRONICS, INC. 
ELECTRONICS DISTRIBUTION DIVISION 

900 BROAD HOLLOW ROAD 
FARMINGDALE. NEW YORK 11735 

516/694/6800 
510/224/6126-TWX 

The Arrow Lines of Military Semiconductors 

AMD 
Fairchild 
General Electric 
General Instrument 
Inmos 
Intel 
International Rectifier 
Intersil 
Microsemiconductor 
MMI 
Mostek 
Raytheon 
RCA 
Signetics 
Texas Instruments 
TRW 
Unitrode 

NORTHWEST 
Denver. Colorado (303) 758-2100 
Salt Lake City. Utah (801) 539-1135 
San Francisco, California (408) 745-6600 
Seattle, Washington (206) 643-4800 

SOUTHWEST 
Albuquerque, New Mexico (505) 243-4566 
Los Angeles, California (213) 701-7500 
Newport Beach, California (714) 851-8961 
San Diego, California (714) 565-4800 

NORTH CENTRAL 
Cedar Rapids, Iowa (319) 395-7230 
Chicago, Illinois (312) 397-3440 
Madison, Wisconsin (608) 273-4977 
Milwaukee, Wisconsin (414) 764-6600 
Minneapolis, Minnesota (612) 830-1800 

SOUTH CENTRAL 
Austin, Texas (512) 835-4180 
Dallas, Texas (214) 386-7500 
Houston, Texas (713) 491-4100 
Tulsa. Oklahoma (918) 665-7700 

@ Ie . MASTER 1983 

For applications ranging from shipboard and ground 
communication systems to avionics and missile control, 
Arrow inventories quality hi-rei products within a separate 
military warehouse system. Strict warehousing proce
dures, full traceability control and trained personnel 
support Arrow's multi-million dollar commitment to a 
growing demand for military electronic components. 
Arrow's broad inventory base meets or exceeds stan
dards for MIL-3851 0 and 19500 and our on-line real time 
computerized inventory system quickly processes your 
order so we can ship it to you on time. 

MIDWEST 
Cleveland, Ohio (216) 248-3990 
Detroit, Michigan (313) 971-8220 
Grand Rapids, Michigan (616) 243-0912 
Pittsburgh, Pennsylvania (412) 856-7000 

TRI-STATE 
Dayton, Ohio (513) 435-5563 
Indianapolis. Indiana (317) 243-9353 
SI. Louis, Missouri (314) 567-6888 

NORTHEAST 
Boston, Massachusetts (617) 933-8130 
Manchester, New Hampshire (603) 668-6968 

EMPIRE 
Hauppauge, New York (516)231-1000 
Rochester, New York (716) 275-0300 
Syracuse, New York (315) 652-1000 
Wallingford, Connecticut (203) 265-7741 

MID-ATLANTIC 
Baltimore. Maryland (301) 247-5200 
Fairfield, New Jersey (201) 575-5300 
Moorestown, New Jersey (609) 235-1900 
Richmond, Virginia (804) 282-0413 

SOUTHEAST 
Atlanta, Georgia (404) 449-8252 
Fort Lauderdale, Florida (305) 776-7790 
Huntsville, Alabama (205) 882-2730 
Melbourne, Florida (305) 725-1480 
Raleigh, North Carolina (919) 876-3132 
Winston Salem, North Carolina (919) 725-8711 

International, TWX (510) 224-6021 

Arrow. 
Gain strategic 
advantage 
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IC MASTER MILITARY PARTS INDEX - DEVICE/QPL 

CROSS REFERENCE - COMMERCIAL TO MILITARY (Continued) 
Device M38510/ QPL Device M38510/ QPL Device M38510/ QPL Device M38510/ QPL 

54LS27 30302 X 54S139 07702 X 54368 16304 X 82S185 20902 X 
54LS273 32501 X 54S140 08101 X 5437 00302 X 82S190 21001 
54LS279 31602 X 54S15 08002 5438' 00303 X 82S191 21002 X 
54LS28 30204 X 54S151 07901 X 5440 00301 X 82S23 20701 X 
54LS280 32901 X 54S153 07902 X 5442 01001 X 82S2708 20905 X 
54LS283 31202 X 54S157 07903 X 5443 01002 X 8212 42101 
54LS290 32003 X 54S158 07904 X 5444 01003 X 8224 42201 
54LS293 32004 X 54S174 07105 X 5445 01004 X 8228 42301 
54LS295 30606 X 54S175 07106 X 5446 01006 X 8250 15204 
54LS298 30909 X 54S181 07801 X 5447 01007 X 8251 15205 
54LS30 30009 X, 54S182 07802 5448 01008 X 8252 15206 
54LS32 30501 X 54S194 07601 5449 01009 X 9LS51 30401 
54LS348 36002 X 54S195 07602 5450 00501 X 9LS54 30402 
54LS365 32201 X 54S20 07006 X 5451 00502 X 9093 03304 
54LS366 32202 X 54S22 07007 X 5453 00503 X 93LOO 02804 
54LS367 32203 X 54S251, 07905 5454 00504 X 93L01 02907 
54LS368 32204 X 54S253 07908 5470 00206 X 93L08 04502 
54LS37 30202 X 54S257 07906 5472 00201 X 93L09 04601 
54LS373 32502 X 54S258 07907 5473 00202 X 93L10 02504 
54LS374 32503 X 54S30 07008 X 5474 00205 X 93L12 04602 
54LS375 31604 X 54S40 07201 X 5475 01501 X 93L14 04501 
54LS377 32504 X 54S412 42101 5476 00204 X 93L16 02505 
54LS38 30203 X 54S51 07401 X 5477 01502 X 93L18 04301 
54LS390 32701 X 54S64 07402 _ X 5479 00207 93L22 04603 
54LS393 32702 X 54S65 07403 5480 00604 X 93L24 04401 
54LS395 30607 X 54S74 07101 X 5482 00601 X 93L28 02803 
54LS40 30201 X 54S85 08201 X 5483 00602 X 93L415 23103 X 
54LS42 30703 X 54S86 07501 X 5485 15001 X 93L422 23112 X 
54LS47 30704 X 5400 00104 X 5486 00701 X 93L422A 23115 X 
54LS490 32703 X 5401 00107 X 5490 01307 X 93L420 23004 
54LS51 30401 X 5402 00401 X 5492 01301 X 93L425 23104 X 
54LS54 30402 X 5403 00109 X 5493 01302 X 93Z511 21004 X 
54LS670 31901 X 5404 00105 X 5495 00901 X 930 03001 X 
54LS73 30101 X 5405 00108 X 5496 00902 X 9300 15901 X 
54LS74 30102 X 5406 00801 X 55107 10401 X 9301 15206 X 
54LS75 31601 X 5407 00803 X 55108 10402 X 9304 00603 X 
54LS76 30110 X 5408 01601 X 55113 10405 X 9308 01503 
54LS83A 31201 X 5409 01602 X 55114 10403 X 9309 01404 X 
54LS85 31101 X 5410 00103 X 55115 10404 X 9311 15201 X 
54LS86 30502 X 54107 00203 X 555 10901 X 9312 01402 X 
54LS90 31501 X 54116 01503 X 556 10902 X 9314 01504 X 
54LS92 31510 X 5412 00106 X 558 10903 X 9317 15802 X 
54LS93 31502 X 54121 01201 X 6508 23901 9318 15603 X 
54LS95 30603 X 54122 01202 X 6518 23902 9321 15801 
54LS96 30604 X 54123 01203 X 6800 40001 9322 01405 X 
54LOO 02004 X 54125 15301 710 10301 X 9324 15002 X 
54LOI 02006 X 54126 15302 X 711 10302 9328 15902 X 
54L02 02701 X 5413 15101 X 723 10201 X 9'32 03101 
54L03 02006 X 54132 15103 X 741 10101 X 933 03105 
54L04 ' ,02005 X 5414 15102 X '747 10102 X 9334 16001 
54LI0 02003 - X 54145 01005 X 76L70 02805 9338 15701 
54L121 04201 54147 15601 76L42A 02906 9341 01101 X 
54L122 04202 54148 15602 771 11904 93410 23001 
54L164 02802 54150 01401 X 772 11905 93411 23003 
54L193 02503 54151 01406 X 774 11906 93415 23101 
54L20 02002 X 54153 01403 X 78M05 10702 93417 20301 
54L30 02001 X 54154 15201 X 78M12 10703 X 9342 01102 
54L42 02901 54155 15202 X 78M15 10704 X 93421 23002 
54L43 02902 54156 15203 X 78M24 10705 93425 23102 X 
54L44 02903 54157 01405 X 7805 10706 X 93425 23106 X 
54L46 02904 5416 00802 X 7812 10707 X 93425A 23108 X 
54L47 02905 54160 01303 X 7815 10708 X 93427 20302 
54L51 04101 54161 01306 X 7824 10709 X 93436 20401 
54L54 04102 54162 01305 X 7831 10406 93438 20801 
54L55 04103 54163 01304 X 7832 10407 93446 20402 
54L71 02101 X 54164 00903 X 79M05 11501 X 93448 20802 
54L72 02102 X 54165 00904 X 79M12 11502 X 93450 20903 
54L73 02103 X 5417 00804 X 79M15 11503 X 93451 20904 
54L74 02105 X 54170 01801 79M24 11504 93452 20601 
54L78 02104 X 54174 01701 X 7905 11505 X 93453 20602 
54L86 02601 X 54175 01702 X 7912 11506 X 93460 20906 
54L90 02501 X 54180 01901 X 7915 11507 X 93461 20905 
54L93 02502 X 54181 01101 X 7924 11508 935 03002 X 
54L95 02801 X 54182 01102 X 8080A 42001 X 93510 21001 
54500 07001 X 54186 20101 8086 53001 X 93511 21002 
54S02 07301 X 54192 01308 X 82S10 23101 936 03003 X 
54S03 07002 X 54193 01309 X 82S11 23102 940 03002 X 
54S04 07003 X 54194 00905 X 82S115 20803 X 944 03102 
54S05 07004 X 54195 00906 X 82S123 20702 X 945 03301 
54S08 08003 X 5420 00102 X 82S126 20301 X 946 03004 X 
54S09 08004 X 5423 00402 X 82S129 20302 X 948 03302 
54S10 07005 X 5425 00403 X 83S130 20401 X 950 03303 
54S11 08001 X 5426 00805 X 82S131 20402 X 951 03201 
54S112 07102 X 5427 00404 X 82S136 20601 957 03103 
54S113 07103 X 5428 16201 82S137 20602 X 958 03104 
54S114 07104 5430 00101 X 82S140 20801 9601 01204 X 
54S133 07009 X 5432 16101 X 82S141 20802 X 9602 01205 X 

9614 10403 X 54S134 07010 54365 16301 X 82S180 20903 9615 10404 X 
54S135 07502 54366 16302 X 82S181 20904 X 962 03005 X 
54S138 07701 54367 16303 X 82S184 20901 9900A 46001 

NOTE: Items marked X in the QPL column are listed on QPL-38510-54 with at least one source. * 85°C Max. t 100°C Max. 
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IC MASTER MILITARY PARTS INDEX - QPL/DEVICE 

CROSS REFERENCE - MILITARY TO COMMERCIAL 
M3851D/ Device QPL M3851D/ Device QPL M3851D/ Device QPL M3851D/ Device QPL 

00101 5430 X 02003 54L10 X 05202 4001A X 10102 747 X 

00102 5420 X 02004 54LOO X 05203 4002A X 10103 LM101A X 

00103 5410 X 02005 54L04 X 05204 4025A X 10104 LM108A X 

00104 5400 X 02q06 54L03 X 05251 4000B 10105 LH2101A X 

00105 5404 X 02006 54L01 X 05252 4001B 10106 PM2108A X 

00106 5412 X 02101 54L71 X 05253 4002B 10107 LM118 X 
00107 5401 X 02102 54L72 X 05254 4025B 10108 1558 X 
00108 5405 X 02103 54L73 X 05301 4007A X 10201 LM723 X 
00109 5403 X 02104 54L78 X 05302 4019A X 10301 710 X 
00201 5472 X 02105 54L74 X 05303 4030A X 10302 711 
00202 5473 X 02201 54H72 X 05304 4048A 10303 LM106 
00203 54107 X 02202 54H73 X 05352 4019B X 10304 LM111 X 
00204 5476 X 02203 54H74 05401 4008A X 10305 LH2111 X 
00205 5474 X 02204 54H76 X 05501 4009A X 10401 55107 X 
00206 5470 X 02205 54H101 X 05502 4010A X 10402 55108 X 
00207 5479 02206 54H103 X 05503 4049A X 10403 55114 X 
00301 5540 X 02301 54H30 X 05504 4050A X 10403 9614 X 
00302 5437 X 02302 54H20 X 05505 4041A 10404 55115 X 
00303 5438 X 02303 54H10 X 05601 4017A X 10404 9615 X 
00401 5402 X 02304 54HOO X 05602 4018A X 10405 55113 X 
00402 5423 X 02305 54H04 X 05603 4020A X 10406 7831 
00403 5425 X 02306 54H01 X 05604 4022A X 10407 7832 
00404 5427 X 02307 54H22 X 05605 4024A X 10601 LM102 
00501 5450 X 02401 54H40 X 05701 4006A X 10602 LM110 
00502 5451 X 02501 54L90 X 05702 4014A X 10603 LH2110 
00503 5453 X 02502 54L93 X 05703 4015A X 10701 LM109 X 
00504 5454 X 02503 54L193 05704 4021A X 10702 LM141H-05 
00601 5482 X 02504 93L10 05705 4031A X 10702 78M05 
00602 5483 X . 02505 93L16 05706 4034A 10703 LM141H-12 
00603 9304 X 02601 54L86 X 05801 4016A X 10703 78M12 X 
00604 5480 X 02701 54L02 X 05802 4066A X 10704 LM141H-15 
00701 5486 X 02801 54L95 X 05901 ·4028A 10704 78M15 X 
00801 5406 X 02802 54L164 06001 10501 X 10705 LM141H-24 
00802 5416 X 02803 93L28 06002 10502 X 10705 78M24 
00803 5407 X 02804 93LOO 06003 10505 X 10706 LM140K-05 
00804 5417 X 02805 76L70 06004 10506 X 10706 7805 X 
00805 5426 X 02901 54L42 06005 10507 X 10707 LM140K-12 
00901 5495 X 02902 54L43 06006 10509 X 10707 7812 X 
00902 5496 X 02903 54L44 06101 10531 X 10708 LM140K-15 
00903 54164 X 02904 54L46 06102 10631 X 10708 7815 X 
00904 54165 X 02905 54L47 06103 10576 X 10709 LM140K-24 
00905 54194 X 02906 76L42A 06104 10535 X 10709 7824 X 
00906 54195 X 02907 93L01 06201 10504 X 10801 3018A 
01001 5442 X 03001 930 X 06202 10597 X 10802 3045 X 
01002 5443 X 03002 940 X 06301 10524 X 10901 555 X 
01003 5444 X 03002 935 X 06302 10525 X 10902 556 X 
01004 5445 X 03003 936 X 07001 54S00 X 10903 558 X 
01005 54145 X 03004 946 X 07002 54S03 X 11001 LM148 X 
01006 5446 X 03005 962 X 07003 54S04 X 11002 LM149 
01007 5447 X 03101 932 07004 54S05 X 11003 HA4741. X 
01008 5448 X 03102 944 07005 54S10 X 4156 X 
01009 5449 X 03103 957 07006 54S20 X 11004 4136 X 
01101 54181 X 03104 958 07007 54S22 X 11005 LM124 X 
01101 9341 X 03105 933 07008 54S30 X 11101 DG181A X 
01102 54182 X 03201 951 07009 54S133 X 11102 DG182A X 
01102 9342 03301 945 07010 54S134 11103 DG184A X 
01201 54121 X 03302 948 07101 54S74 X 11104 DG185A X 
01202 54122 X 03303 950 07102 54S112 X 11105 DG187A X 
01203 54123 X 03304 9093 07103 54S113 X 11106 DG188A X 
01204 9601 X 03501 MH0026 07104 54S114 11107 DG190A X 
01205 9602 X 04001 54H50 X 07105 54S174 X 11108 DG191A X 
01301 5492 X 04002 54H51 X 07106 54S175 X 11201 LM139 X 
01302 5493 X 04003 54H53 X 07201 54S40 X 11202 LM193 
01303 54160 X 04004 54H54 X 07301 54S02 X 11301 DAC-08 X 
01304 54163 X 04005 54H55 X 07401 54S51 X 11302 DAC-08A X 
01305 64162 X 04101 54L51 07402 54S64 X 11401 PM155 X 
01306 54161 X 04102 54L54 07403 54S65 11402 PM156 X 
01307 5490 X 04103 54L55 07501 54S86 X 11403 PM157 X 
01308 54192 X 04201 54L121 07502 54S135 11404 PM155A X 
01309 54193 X 04202 54L122 07601 54S194 11405 PM156A X 
01401 54150 X 04301 93L18 07602 54S195 11406 PM157A X 
01402 9312 X 04401 93L24 07701 54S138 11501 LM120H-05 
01403 54153 X 04501 93L14 07702 54S139 X 11501 79M05 X 
01404 9309 X 04502 93L08 07801 54S181 X 11502 LM120H-12 
01405 9322 X 04601 93L09 07802 54S182 11502 79M12 X 
01405 54157 X 04602 93L12 07901 54S151 X 11503 LM120H-15 
01406 54151 X 04603 93L22 07902 54S153 X 11503 79M15 X 
01501 5475 X 05001 4011A X 07903 54S157 X 11504 LM120H-24 
01502 5477 X 05002 4012A X 07904 54S158 X 11504 79M24 
01503 9308 05003 4023A X 07905 54S251 11505 LM120K-05 
01503 54116 X 05051 4011B 07906 54S257 11505 7905 X 
01504 9314 X 05052 4012B 07907 54S258 11506 LM120K-12 
01601 5408 X 05053 40238 07908 54S253 11506 7912 X 
01602 5409 X 05101 4013A X 08001 54S11 X 11507 LM120K-15 
01701 54174 X 05102 4027A X 08002 54S15 11507 7915 X 
01702 54175 X 05103 4043A X 08003 54S08 X 11508 LM120K-24 
01801 54170 05151 40138 08004 54S09 X 11508 7924 
01901 54180 X 05152 40278 08101 54S140 X 11601 DG300 X 
02001 54L30 X 05153 40438 08201 54S85 X 11602 DG301 
02002 54L20 X 05201 4000A X 10101 741 X 11603 DG302 X 

NOTE: Items marked X in the QPL column are listed on QPL-38510-54 with at least one source. * 85°C Max. t lOooC Max. 
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Ie MASTER MILITARY PARTS INDEX - QPL/DEVICE 

CROSS REFERENCE - MILITARY TO COMMERCIAL (Continued) 
M38510/ Device QPL M38510/ Device QPL M38510/ Device QPL M38510/ Device QPL 

11604 DG303 X 20102 MCM5304 23601 MCM6605* 30902 54LS153 X 
11605 DG304 X 20201 IM5603A 23602 MCM6604A* 30903 54LS157 X 
11606 DG305 X 20202 IM5623 23602 MK84096* 30904 54LS158 X 
11607 DG306 X 20301 HM7610·2 X 23603 MCM6605t 30905 54LS251 X 
11608 DG307 X 20301 5300·1 23604 MCM6604At 30906 54LS257 X 
11901 061 20301 82S126 X 23604 MK84096t 30907 54LS258 X 
11902 062 20301 93417 23701 AM9130CFC 30908 54LS253 X 
11903 064 20302 HM7611·2 X 23702 AM9130AFC 30909 54LS298 X 
11904 071 20302 5301·1 23703 AM9130CFM 31001 54LS11 X 
11904 771 20302 82S129 X 23703 AM9130CDM 31002 54LS15 X 
11904 LF151 20302 93427 23704 AM9310AFM 31003 54LS21 X 
11905 072 20401 HM7620·2 X 23704 AM9130ADM 31004 54LS08 X 
11905 772 20401 5305·1 23705 AM91L30CF 31005 , 54LS09 
11905 LF153 20401 82S130 X 23706 AM91L30AF 31101 54LS85 X 
11906 074 20401 93436 23707 AM91L30CFM 31201 54LS83A X 
11906 774 20402 HM7621·2 X 23707 AM91L30CDM 31202 54LS283 X 
11906 LF147 20402 5306·1 23708 AM91L30AFM . 31301 54LS13 X 
12202 HA·2600 20402 82S131 X 23708 AM91L30ADM 31302 54LS14 X 
12203 HA·2620 20402 93446 23709 AM9140CFC 31303 54LS132 X 
12204 HA·2500 20601 HM7642·2 X 23710 AM9140AFC 31401 54LS123 X 
12205 HA·2510 20601 5352·1 23711 AM9140CFM 31402 54LS221 X 
12206 HA·2520 20601 82S136 23711 AM9140CDM 31403 54LS122 X 
15001 5485 X 20601 93452 23712 AM9140AFM 31501 54LS90 X 
15002 9324 X 20602 HM7643·2 X 23712 AM9140ADM' 31502 54LS93 X 
15101 5413 X 20602 5353·1 23713 AM91L40CFC 31503 54LS160 X 
15102 5414 X 20602 82S137 X 23714 AM91l40AFC 31504 54LS161 X 
15103 54132 X 20602 93453 23715 AM91L40CFM 31505 54LS168 
15201 54154 X· 20603 HM7644·2 23715 AM91L40CDM 31506 54LS169 
15201 9311 X 20701 HM7602·2 X 23716 AM91l40AFM 31507 54LS192 X 
15202 54155 X 20701 5330 23716 AM91L40ADM 31508 54LS193 X 
15203 54156 X 20701 82S23 X 23801 2147H X 31509 54LS191 X 
15204 8250 20702 HM7603·2 X 23803 2147H X 31510 54LS92 X 
15205 . 8251 20702 5331 23805 2147H X 31511 54LS162 X 
15206 8252 20702 82S123 X 23806 2148H X 31512 54LS163 X 
15206 9301 X 20801 HM7640·2 X 23807 2147H X 31513 54LS190 X 
15301 54125 20801 5340·1 23901 6508 31601 54L575 X 
15302 54126 X 20801 82S140 23901 54C929 31602 54L5279 X 
15501 54H08 X 20801 93438 23902 6518 31603 54LS259 X 
15502 54H11 X 20802 HM7641·2 X 23902 54C930 31604 54L5375 X 
15503 54H21 X 20802 5341·1 24001 2117 (200 ns) X 31801 54L5261 
15504 Special X 20802 82S141 X 24001 4116 (250 ns) X 31901 54L5670 X 
15601 54147 20802 93448 24002 2117 (250 ns) X 31902 54L5170 
15602 54148 20803 82S115 X 24002 4116 (250 ns) X 32001 54LS196 
15603 9318 X 20804 5348·1 30001 54lS00 X 32002 54L5197 X 
15701 9338 20805 5349·1 30002 545L03 X 32003 54L5290 X 
15801 9321 20901 HM7684·2 30003 54LS04 X 32004 54L5293 X 
15802 9317 X 20901 82S184 30004 54LS05 X 32102 54lS26 X 
15901 9300 X 20902 HM7685·2 30005 54lSlO X 32201 5415365 X 
15902 9,328 X 20902 82S185 X 30006 54lS12 X 32202 5415366 X 
16001 9334 20903 HM7680·2 30007 54lS20 X 32203 54lS367 X 
16101 5432 X 20903 5380·1 30008 54lS22 X 32204 5415368 X 
16201 5428 20903 825180 • 30009 541530 X 32301 5415125 X 
16301 54365 X 20903 93450 30101 54lS73 X 32302 5415126 X 
16302 54366 X 20904 HM7681·2 30102 54lS74 X 32401 54lS240 X 
16303 54367 X 20904 5381·1 30103 54lS112 X 32402 54lS241 X 
16304 54368 X 20904 825181 X 30104 5415113 X 32403 5415244 X 
17001 40818 X 20904 93451 30105 5415114 X 32501 5415273 X 
17002 40828 X 20905 82S2708 X 30106 54lS174 X 32502 54lS373 X 
17003 40738 X 20905 93461 30107 54lS175 X 32503 54lS374 X 
17101 40718 X 20906 93460 30108 54lS107 X 32504 54lS377 X 
17102 40728 X 21001 HM76160·2 30109 54lS109 X 32601 54lS155 X 
17103 40758 X 21001 5351680 30110 54lS76 X 32602 54lS156 X 
17201 40858 X 21001 82S190 30201 54lS40 X 32701 5415390 X 
17202 40868 X 21001 93510 30202 54lS37 X 32702 5415393 X 
17203 40708 X 21002 HM76161·2 30203 54lS38 X 32703 54lS490 X 
17204 40778 X 21002 53S1681 30204 54lS28 X 32801 54LS242 X 
17301 45148 21002 82S191 X 30301 54lS02 X 32802 54lS243 X 
17302 45158 21002 93511 30302 54lS27 X 32803 54lS245 X 
17303 45328 21004 93Z511 X 30303 54lS266 X 32901 54lS280 X 
17304 45558 22001 2708 30401 9lS51 X 33106 25lS174 X 
17305 45568 23001 93410 30401 54L551 X 33107 25lS175 X 
17401 4069U8 X 23002 93421 30402 54lS54 X 36001 54lS148 X 
17402 401078 23003 93411 30402 91551 X 36002 54lS348 X 
17403 45028 X 23004 931420 30501 54lS32 X 40001 6800 
17404 401098 23101 93415 30502 54lS86 X 42001 8080A X 
17501 40768 23101 82S10 30601 54lS194 X 42101 8212 
17502 40958 23102 93425 30602 54lS195 X 42101 54S412 
17503 40968 23102 82S11 30603 54lS95 X 42201 8224 
17504 40988 X 23103 93L415 X 30604 54LS96 X 42301 8228 
17505 401748 23104 931425 X 30605 54lS164 X 44001 2901A 
17601 40998 X 23106 93425 X 30606 54lS295 X 44101 2905 
17602 45088 23108 93425A X 30607 54LS395 X 44102 2906 
17701 40938 23112 93L422 X 30608 54lS165 X 44103 2907 
17702 401068 23115 93l422A X 30609 54lS166 X 44104 2915 
17801 40678 23501 TMS4060* 30701 54lS138 X 44105 2916 
17802 40978 23502 TMS4050* 3070'2 54LS139 X 44106 2917 
17803 402578 23503 TMS4060t 30703 54lS42 X 44201 2918 
20101 HPROM0512 X 23504 TMS4050t 30704 54LS47 X 46001 9900A 
20101 MCM5303 23505 MM5280* 30801 54lS181 47001 1802 
20101 54186 23506 MM5280t 30901 54lS151 X 53001 8086 X 

NOTE: Items marked X in the QPL column are listed on QPl·38510·54 with at least one source. * 85°C Max. t 100°C Max. 
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Detailed Product Information 
Provided by: 

on Military Parts 

Micro Power Systems 
National Semiconductor 
RCA ....... . 
Signetics 
Synertek. 
Texas Instruments 

401 
402 
406 
410 
424 
433 

DIGITAL· 
ARITHMETIC FUNCTIONS 

Device M38510/ Description Source 

4008A 05401 4-Bit Full Adder SSS 
5480· 00604 Gated Full Adder Motorola 
5482 00601 2-Bit Binary Full Adder Motorola 
5483 00602 4-Bit Binary Full Adder Motoroia, National, 

(Look-Ahead Carry) Signetics, TI 
5485 15001 4-Bit Magnitude Motorola, Signetics 

Comparator 
54181, 01101 Arithmetic Logic/ Motorola, National, 
9341 Function Generator Signetics 
54182 01102 Look-Ahead Carry Motorola 

Generator 
54LS83A 31201 ' 4-Bit Binary Full Adder Fairchild, Motorola, TI 
54LS85 31101 4 Bit Magnitude 

Comparator 
Motorola, Signetics, TI 

54LS283 31202 4 Bit Binary Full Adder Fairchild, Motorola, TI 
54S85 08201 4-Bit Magnitude 

Comparator 
Signetics 

54S181 07801 ALU/Function Generator Signetics 
9304 00603 Dual Full Adder Motorola 
9324 15002 4-8it Magnitude Motorola 

Comparator 

BUFFERS, INVERTERS 

4007A 05301 Dual Complementary 
Pair plus Inverter 

National, RCA, SSS 

4009A 05501 Hex Buffer/Converter, SSS 
Inverting 

40 lOA 05502 Hex Buffer/Converter, SSS 
Non-Inverting 

4049A 05503 Hex Buffer/Converter, Motorola, National, 
Inverting RCA,SSS 

4050A 05504 Hex Buffer/Converter, Motorola, National, 
Non-Inverting RCA, SSS 

4069UB 17401 Hex Inverter RCA 
4502B 17403 Hex Inverter/Buffer RCA 
5404 00105 Hex Inverter Fairchild, Motorola 

National, Signetics, TI 
5405 00108 Hex Inverter, O/C Motorola, National, TI 
5437 00302 Quad 2-lnput NAND Fairchild, Motorola, 

Buffer National, TI 
5438 00303 Quad 2-lnput NAND Motoral, National, TI 

Buffer, O/C 
5440 00301 Dual 4-lnput NAND Fairchild, Motorola 

Buffer National, TI 
54126 15302 Quad Gated Buffer, TS Signetics 
54365 16301 Hex Buffer, TS Signetics 
54366 16302 Hex Inverter, TS Signetics 
54367 16303 Hex Buffer, Three state Signetics 
54368 16304 Hex Inverter, TS Signetics 
54H04 02305 Hex Inverter Fairchild, Motorola, TI 
54H40 02401 Dual 4-lnput NAND Motorola, TI 

Buffer 
54LS04 30003 Hex Inverter Fairchild, Motorola, 

National, Raytheon, 
Signetics, TI 

54LS05 30004 Hex Inverter, O/C Fairchild, Motorola, 
National, TI 

54LS28 30204 Quad 2-lnput NOR Motorola 
Buffer 

54LS37 30202 Quad 2-lnput NAND Motoroa, National 
Buffer Raytheon, Signetics, TI 

54LS40 30201 Dual 4-lnput NAND Motorola, National, 
Buffer Raytheon, TI 

54LS125 32301 Quad Gated Buffer, TS Signetics, TI 
54LS126 32302 Quad Gated Buffer, TS TI 
54LS365 32201 Hex Buffer, TS Fairchild, Signetics, TI 
54LS366 32202 Hex Inverter, TS Fairchild, TI 

54LS367 32203 Hex Buffer, TS Fairchild, Motorola, 
Signetics, TI 

54LS368 32204 Hex Inverter, TS Fairchild, Motorola, 
Signetics, TI 

54L04 02005 Hex Inverter National 
54S04 07003 Hex Inverter Fairchild, Signetics, TI 

BASED ON QPL-38510·54. 20 SEPTEMBER. 1982 

© IC MASTER 1983 

MILITARY PARTS DIRECTORY 

BUFFERS (coni) 

Device M38510/ Description Source 

54S05 07004 Hex Inverter, O/C TI 
54S40 07201 Dual 4-lr1Put NAND 

Buffer 
Fairchild, Signetics 

935 03002 Hex Inverter Fairchild 

936 03003 Hex Inverter Fairchild 

COUNTERS 
4017A 05601 Decade Counter / 

Divider, Decoded 
National, RCA, SSS 

Output 
4018A 05602 Presettable Divide-by·N Motorola, National, 

Counter 
4020A 05603 14-Bit Binary Counter Motorola, National, 

RCA 
4022A 05604 Divide-by-8 Counter/ National, RCA, SSS 

Divider, Decoded 
Output 

4024A 05605 7-Bit Binary Counter Motorola, National, 
RCA, SSS 

~.~ 01307 Decade Counter, Ripple Motorola, National 
5492 01301 Divide-by-12 Counter Motorola 

(+2, +6) 
5493 01302 4-Bit Binary Counter Motorola, Signetics 
54160 01303 Synchronous Decade Motorola, National, 

Counter Signetics 
54161 01306 Synchronous 4-Bit Motorola, National, 

Binary Counter Signetics 
54162 01305 Fully Synchronous Motorola, National 

Decade Counter 
54163 01304 Fully Synchronous 4-Bit Motorola, National, 

Binary Counter Signetics 'smT. 01308 Decade Up/Down Motorola 
--

54193 01309 Decade Up/Down Motorola, Signetics 
54LS90 31501 Decade Counter Motorola, Signetics, TI 
54LS92 31510 Divide-by-12 Counter Motorola, Signetics, TI 
54LS93 31502 4-Bit Binary Counter Signetics, TI 
54LS160 31503 Synchronous Decade Motorola, TI 

Counter 
54LS161 31504 Synchronous 4-Bit Mo to rOJa;S iine tics ,lI 

Binary Counter 
--_. ---" -- - . 

54LS162 31511 Fully Synchronous Motorola, TI 
Decade Counter 

54LS163 31512 Fully Synchronous 4-Bit Motorola, Signetics, TI 
Binary Counter 

54LS190 31513 Synchronous Decade Motorola, Signetics, TI 
Up/Down Counter 

54LS191 31509 Synchronous Binary Motorola, Signetics, TI 
Up/Down Counter 

54LS192 31507 Decade Up/Down Motorola, Signetics, TI 
Counter 

54LS193 31508 Binary Up/Down Motorola, Signetics, TI 
Counter 

54LS197 32002 Binary Up Counter Signetics 

54LS290 32003 Decade Counter, Motorola, Signetics, TI 
Divide-by-2 and 5 

54LS390 32701 Dual Decade Counter, TI 
Ripple 

54LS293 32004 4-Bit Binary Counter, Signetics, TI 
Ripple 

54LS393 32702 Dual 4-Bit Binary Signetics, TI 
Counter, Ripple 

54LS490 32703 Dual Decade Counter, Signetics, TI 
Ripple 

54L90 02501 Decade Counter, Ripple National 

54L93 02502 4-Bit Binary Counter National 

DECODERS 
5442 01001 BCD-tO-Decimal Fairchild, Motorola, 

Decoder National, Signetics 

5443 01002 Excess 3-to-Decimal Motorola 
Decoder 

5444 01003 Excess 3-Gray-to- Motorola 
Decimal Decoder 

5445 01004 BCD-to-Decimal Motorola 
Decoder, O/C 

5446 01006 BCD-to-Decimal National 
Decoder/Driver,30V 
Output 

5447 01007 BCD-to-Decimal National 
Decoder/Driver, 15V 
Output 

5448 01008 BCD-to-7 Segment 
Decoder/Driver with 

Motorola 

30V Output 

5449 01009 BCD-to-7 Segment Motorola 
Decoder,O/C 

54145 01005 BCD-to-7 Segment Motorola 
Decoder 

54154, 15201 4-Line to 16-Line Motorola, Signetics 
9311 Decoder/Demultiplexer 
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MILITARY PARTS DIRECTORY 

DECODERS (cont) 

Device M38510/ Description Source 

54155 15202 Dual 2-Line to 4-Line Motorola 
Decoder/Demultiplexer 

54156 15203 Dual 2-Line to 4-Line Motorola 
Decoder/Demultiplexer 

54LS138 30701 3-to-8-Line Decoder/ Fairchild, Motorola, 
Demultiplexer Raytheon, Signetics, TI 

54LS139 30702 Dual 2-Line to 4-Line Fairchild, Motorola, TI 
Decoder /Demultiplexer 

54LS148 36001 8-lnput Priority 
Encoder 

TI 

54LS155 32601 Dual 2·tO-4 Line TI 
Decoder/Demultiplexer 

54LS156 32602 Dual 2-to-4 Line "Motorola, Signetics, TI 
Decoder/Demultiplexer 

54LS348 36002 8-lnput Priority 
Encoder 

TI 

54LS42 30703 BCD to Decimal Fairchild, Motorola, 
Decoder Signetics, TI 

54LS47 30704 BCD t07·Segment 
Decoder 

TI 

54S139 07702 Dual 2-Line to 4-L1ne Fairchild 
Decoder/Demultiplexer 

9301 15206 BCD-to-Decimal Motorola 
Decoder 

9317 15802 BCD to 7-Segment Fairchild 
Decoder/Driver 

9318 15603 8-lnput Priority Motorola 
Encoder 

2 DRIVERS 
UJ 
ctS 
~ 

5406 00801 Hex Inverter Buffer/ Motorola, National, TI 
Driver, O/C High 
Voltage Output 

5407 00803 Hex Buffer/Driver, O/C 
High Voltage Output 

Motorola, TI 

5416 00802 Hex Inverter Buffer/ Fairchild, Motorola, 
Driver, O/C High National, TI 
Voltage Output 

5417 00804 Hex Buffer/Driver, 
O/C High Voltage 
Output 

Fairchild, Motorola, TI 

5426 00805 Quad 2-lnput NAND Signetics 
Buffer/Driver, O/C, 
High Voltage Output 

FLlp·FLOPS 
25LS174 33106 Hex D-Type Flip-Flop Motorola, TI 
25LS175 33107 Quad D-Type Flip-Flop Motorola 
4013A 05101 Dual "0" Flip-Flop Motorola, National, 

with Set/Reset RCA, SSS 
4027A 05102 Dual J-K Master-Slave Motorola, National, 

Flip-Flop RCA,SSS 
5470 00206 Positive Edge-

Triggered J-K Flip-Flop 
Motorola, TI 

5472 00201 J·K Master Slave National, TI 
Flip-Flop (AND Inputs) 

5473 00202 Flip-Flop Motorola, National, 
Dual J-K Master Slave Signetics, TI 

5474 00205 Duai D-Type Edge- Fairchild, Motorola, 
Triggered Flip-Flop National, Signetics, TI 

5476 00204 Dual J-K Master Slave National, Signetics, TI 
Flip-Flop with 
Preset and Clear 

54107 00203 Dual J-K Master Slave Motorola, National, 
Flip-Flop TI 

54174 01701 Hex D-Type Flip-Flop Fairchild, Motorola, 
Signetics 

54175 01702 Quad D-Type Flip-Flop Fairchild, Motorola, 
Signetics 

54H72 02201 J-K Master-Slave Flip- Motorola 
Flop (AND Inputs) 

54H73 02202 Dual J-K Master-Slave Motorola 
Flip-Flop 

54H76 02204 Dual J-K Flip-Flop TI 
54H101 02205 J-K Negative Edge- Motorola 

Triggered Flip-Flop 
(AND-OR Inputs) 

54HI03 02206 Dual J-K Negative Edge- Motorola 
Triggered Flip-Flop 

54LS73 30101 Dual J-K Master Slave Signetics, TI 
Flip-Flop 

54LS74 30102 Dual D-Type Positive Fairchild, Motorola, 
Edge-Triggered Flip- Signetics, TI 
Flop with Preset and 
Clear 

54LS76 30110 Dual J-K-Master Slave Signetics, TI 
Flip-Flop with Preset 
and Clear 

54LS107 30108 Dual Master Slave Motorola, 
Flip-Flop Signetics, TI 

54LS109 30109 Dual J-K Positive Edge- Fairchild, Motorola, 
Triggered Flip-Flop Signetics, TI 
with Preset and Clear 
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FLlp·FLOPS (cont) 

Device M38510/ Description Source 

54LS112 30103 Dual J-K Negaive Edge- Fairchild, Motorola, 
Triggered Flip-Flop Signetics, TI 
with Preset and Clear 

54LS113 30104 Dual J-K Negative Edge-. Fairchild, Motorola, 
Triggered Flip-Flop Signetics, TI 
with Separate Preset 
and Clock 

54LS1l4 30105 Dual J-K Negative Edge-
Triggered Flip-Flop 
with Clock, Clear, and 

Fairchild, Motorola, TI 

Preset 
54lS174 30106 Hex D-Type Flip-Flop Fairchild, Motorola, 

Signetlcs, TI 
54LS175 30107 Quad D-Type Ed~e- Fairchild, Motorola, 

Triggered Fllp-F op Raytheon, Signetlcs, TI 
with Clear 

54LS273 32501 Octal D-Type Edge- TI 
Tri~gered Flip-Flop 
wit Clear 

54LS298 30909 Quad D-Type Flip-Flop 
with Multiplexed Dual 

Signetlcs 

Inputs 
54LS373 .32502 Octal Transparent Latch TI 
54LS374 32503 . Octal D-Type Edge- Tl 

Triggered Flip-Flop, 
Three State 

I 54LS377 32504 Octal D-Type Flip-Flop 
with Enable 

TI 

54L71 02101 J-K Master-Slave Flip- National 
Flop (AND-OR Inputs) 

54L72 02102 J-K Master-Slave Flip- National 
Flop (AND Inputs) 

54173 02103 Dual J-K Master-Slave National 
Flip-Flop 

54L74 , 02105 Dual D-Type Edge-
Triggered Flip-Flop 

National 

54L78 02104 Dual J-K Master-Slave National 
Flip-Flop 

54S74 07101 Dual Flip-Flop Fairchild, Signetics 
54S112 07102 Dual J-K Negative Edge- Signetics 

Triggered Flip-Flop 
54S113 07103 Dual J-K Negative Edge- Signetics 

Triggered Flip-Flop 
Separate Preset and 
Clock 

54S174 07105 Hex D-Type Flip-Flop AMD, Fairchild 
54S175 07106 Quad D-Type Flip-Flop AMD, Fairchild 
10531 06101 Dual "0" Master Slave Motorola 

Flip-Flop 
10576 06103 Hex "0" Master Slave Motorola 

Flip-Flop 
10535 06104 Dual J-K Master-Slave Motorola 

Flip-Flop 
10631 06102 Dual "0" Master Slave Motorola 

Flip-Flop 

GATES AND/NAND , 
4011A 05001 Quad 2-lnput NAND Motorola, National, 

Gate RCA,SSS 

4012A 05002 Dual 4-lnput NAND Motorola, National, 
Gate RCA, SSS 

4023A 05003 Triple 3-lnput NAND Motorola, National, 
Gate RCA, SSS 

4073B 17003 Triple 3-lnput AND Gate Motorola, RCA 

40818 17001 Quad-2-lnput AND Gate Motorola, RCA, SSS 

4082B 17002 Dual 4-lnput AND Gate Motorola, RCA 

5400 00104 Quad 2-lnput NAND Fairchild, Motorola, 
Gate National, Signetics, TI 

5401 00107 Quad-2-lnput NAND Motorola, National, TI 
Gate, O/C 

5403 00109 Quad 2-Ir'lput NAND Motorola, National, TI 
Gate, O/C 

5408 01601 Quad 2-lnput AND Gate Fairchild, Motorola, 
National 

5409 01602 . Quad 2-lnput AND Gate, Fairchild, Motorola 
O/C 

5410 00103 Triple 3-lnput NAND Fairchild, Motorola 
Gate National, Signetics, TI 

5412 00106 Triple 3-lnput NAND TI 
Gate, O/C 

5420 00102 Dual 4-lnput NAND Fairchild, Motorola, 
Gate National,Signetics, TI 

5426 00805 Quad 2-lnput NAND Signetics 
Gate, O/C 

5430 00101 8·lnput NAND Gate Fairchild, Motorola, 
National, TI 

54HOO 02304 Quad 2-lnput NAND Fairchild, Motorola, TI 
Gate 

54HOI 02306 Quad 2-lnput NAND Motorola, TI 
Gate,O/C 
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GATES, AND/NAND ~onQ 
Device M3851D/ Description Source 

54HOB 15501 Quad 2-lnput AND Gate Motorola 
Special 15504 Quad 2-1 nput AND Gate Motorola 
54HI0 02303 Triple 3-1 nput NAND Fairchi Id, Motorola, TI 

Gate 
54Hll 15502 Triple 3-lnput AND Gate Motorola 
54H20 02302 Dual 4-1 nput NAND Fairchild, Motorola, TI 

Gate 
54H21 15503 Dual 4-lnput AND Gate Motorola 
54H22 02307 Dual 4-lnput NAND Fairc~ild, Motorola 

Gate,O/e 
54H30 02301 B-Input NAND Gate Fairchild, Motorola, TI 
54LSOO 30001 Quad 2-lnput NAND Fairchild, Motorola, 

Gate National, Signetics, TI 

54LS03 30002 Quad 2-lnput NAND Fairchild, Motorola, 
Gate,O/e National, TI 

54LSOB 31004 Quad 2-lnput AND Gate Fairchild, Motorola, 
National, Raytheon, 
Signetics, TI 

54LSlO 30005 Triple 3-lnput NAND Fairchild, Motorola, 
Gate National, Signetics, TI 

54LS11 31001 Triple 3-lnput AND Gate Fairchild, Motorola, 
National, Raytheon, TI 

54LS12 30006 Triple 3-lnput NAND· Motorola, National, 
Gate,O/e Signetics, TI 

54LS15 31002 Triple 3-lnput AND Motorola, National, TI 
Gate,O/e 

54LS20 30007 Dual 4-lnput NAND Fairchild, Motorola, 
Gate National, Signetics, TI 

54LS21 31003 Dual 4-lnput AND Gate Fairchild, Motorola, 
National, Raytheon, TI 

54LS22 3000B Dual 4-lnput NAND Fairchild, Motorola, 
Gate,O/e National, TI 

54LS26 32102 Quad 2-lnput NAND Motorola, TI 
o/e to 15V 

54LS30 30009 B-Input NAND Gate Fairchild, Motorola, 
National, TI 

54LS3B 30203 Quad 2-lnput NAND Motorola, National, TI 
Gate,O/e 

54LOO 02004 Quad 2-lnput NAND National 
Gate 

54L03 02006 Quad 2-lnput NAND National 
Gate,O/e 

54L10 02003 Triple 3-lnput NAND National 
Gate 

54120 02002 Dual 4-lnput NAND Gate National 

54130 02001 B-1 nput NAND Gate National 

54S00 07001 Quad 2-lnput NAND Fairchild,Signetics, TI 
Gate 

54S03 07002 Quad 2-lnput NAND TI 
Gate,O/C 

54S0B OB003 Quad 2-lnput AND Gate Fairchild, Signetics 

54S09 OB004 Quad 2-lnput AND Fairchild 
Gate, O/C 

54S10 07005 Triple 3-lnput NAND Fairchild, Signetics, TI 
Gate 

54S11 OB001 Triple 3-lnput AND Gate Fairch i Id,Signetics 

54S20 07006 Dual 4-lnput NAND Gate Fairchild, TI 

54S22 07007 Dual 4-lnput NAND TI 
Gate,O/C 

54S30 0700B B Input NAND Gate TI 

54S133 07009 13-lnput NAND Gate Fai rch i Id,Signetics 

930 03001 Dual 4-lnput NAND Fairchild 
Gate, Expandable, DTL 

935 03002 DTl Hex Inverter Fairchild 

940 03002 DTl Logic Gate Fairchild 

946 03004 Quad 2-lnput NAND Fairchild 
Gate, DTl 

962 03005 Triple 3-1 nput NAND Fairchild 
Gate, DTL 

10504 06201 Quad 2-lnput NAND Motorola 
Gate 

10597 06202 Hex AND Gate Motorola 

GATES, AND;.OR/AND-OR-INVERT 
4019A 05302 Quad AND-OR Select National, ReA, SSS 

Gate 

4019B 05352 Quad and/or Select SSS 
Gate 

40B5 17201 Dual 2-Wide 2-lnput ReA 
AOI 

40B6 17202 4-Wide 2-lnput AOI ReA 
Gate, Expandable 

5450 00501 2-2-lnput AOI Gate, Motorola, National, TI 
Expandable 

5451 00502 2-2-lnput AOI Gate, Motorola, National, TI 
Expandable 

BASED ON OPL-3851 0·54, 20 SEPTEMBER 1982 
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GATES, AND-ORI AND-OR-INVERT (cant) . 

Device M3851D/ Description Source 

5453 00503 2-2-2-2-lnput AOI Gate, 
Expandable 

Motorola, National, TI 

5454 00504 2-2-2-2-lnput AOI Gate Motorola, National, TI 

54H50 04001 2-2-lnput AOI Gate, Motorola 
Expandable 

54H51 04002 Dual 2-2-lnput AOI Gate Motorola 

54H53 04003 2-2·2-3-lnput AOI Gate, Motorola 
Expandable 

54H54 04004 2-2-2-3-lnput AOI Gate Motorola 

54H55 04005 4-4-lnput AOI Gate, Motorola 
Expandable 

54lS51 30401 Dual 2-2-lnput AOI Fairchild, Motorola, 
Gate National, Raytheon, TI 

54LS54 30402 2-2-2-3-lnput AOI Gate Fairchild, Motorola, 
/ National, Raytheon, TI 

54S51 07401 2-2-lnput AOI Gate Fairchild, Signetics 

54S64 07402 4-2-3-2-lnput AOI Gate Fairchild· 

GATES, EXCLUSIVE OR/NOR 
4030A 05303 Quad Exclusive OR Gate Motorola, National, SSS 

4070B 17203 Quad Exclusive OR Gate Motorola, ReA 

4077B 17204 Quad Exclusive OR Gate RCA 

54B6 00701 Quad 2-lnput Exclusive Fairchild, Motorola, 
OR Gate National, Signetics, TI 

54lB6 02601 Quad 2-1 nput Exclusive National 
OR Gate 

54LSB6 30502 Quad 2-lnput Exclusive Motorola, National, 
OR Signetics, TI 

54lS266 30303 Quad 2-lnput Exclusive Fairchild, Motorola, 
NOR Gate, o/e National, Signetics, TI 

54SB6 07501 Quad 2-lnput Exclusive Signetics 
OR Gate 

10507 06005 Triple 2-1 nput Exclusive Motorola 
OR/NOR Gate 

GATES, OR/NOR 
4000A 05201 Dual 3-lnput NOR Gate· RCA, SSS 

plus Inverter 
4001A 05202 Quad-2-lnput NOR Gate Motorola, National, 

ReA, SSS 

4002A 05203 Dual 4-lnput NOR Gate Motorola, National, 
ReA, SSS 

4025A' 05204 Triple 3-lnput NOR Gate Motorola, National, 
RCA, SSS 

4071B 17101 Quad 2-lnput OR Gate RCA, SSS 

4072B 17102 Dual 4-lnput OR Gate RCA 

4075B 17103 Triple 3-lnput OR Gate RCA 

5402 00401 Quad 2-lnput NOR Gate Fairchild, Motorola, 
National, TI 

5423 00402 Dual 4-lnput NOR Gate Motorola, TI 
with Strobe, 
Expandable 

5425 00403 Dual 4-lnput NOR Gate Motorola, TI 
with Strobe 

5427 00404 Triple 3-lnput NOR Gate Fairchild, Motorola, TI 

5432 16101 Quad 2-lnput OR Gate Signetics 

54LS02 30301 Quad 2-lnput NOR Gate Fairchild, Motorola, 
National, Signetics, TI 

54lS27 30302 Triple 3-lnput NOR Gate Fairchild, Motorola, 
National, Raytheon, TI 

54lS32 30501 Quad 2-lnput OR Gate Fairchild, Motorola, 
National, Raytheon, 
Signetics, TI 

54102 02701 Quad 2-lnput NOR Gate National 

54S02 07301 Quad 2-lnput NOR Gate Fai rch i Id, Signetics 

10501 06001 Quad 2-lnput OR/NOR Motorola 
Gate 

10502 06002 Quad 2-lnput Gate Motorola 
(3 NOR, lOR/NOR) 

10505 06003 2-3-2-lnput OR/NOR Motorola 
Gate 

10506 06004 4-3-3 Input OR/NOR Motorola 
Gate 

10509 06006 4-5-lnput OR/NOR Gate Motorola 

LATCHES 
4099B 17601 8-Bit Addressable ReA 

latch 

4043A 05103 Quad NOR R/S latch SSS 

5475 01501 Complementary Output Motorola, Signetics 

5477 01502 Quad Bistable latch Motorola 

54116 01503 Dua I 4-Bit latch with Signetics 
Clear 

54lS75 31601 Quad Bistable latch Signetics, TI 

54LS259 31603 8-Bit Addressable Latch TI 
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LATCHES (cont) 

Device M38510/ Description Souree 

54LS279 31602 Quad set Reset Latch Fairchild, Signetics, TI 

54LS373 32502 8-Bit Latch, Transpar- TI 
ent D-Type, Three State 

54LS375 31604 Quad Bistable Latch Signetics, TI 

9314 01504 Quad Multifunction Motorola 
Latch 

MULTIPLEXERS 
54150 01401 16·Channel Data Motorola 

Selector/Multiplexer 

54151 01406 8·lnput Multiplexer Fairchild, Motorola, 
National, Signetics 

54153 01403 Dual 4·Channel Data Fairchild, Motorola, 
Selector/Multiplexer National, Signetics 

54LS151 30901 8-lnput Multiplexer Fairchild, Motorola, 
National, TI 

54LS153 30902 Dual 4·Channel Data Fairchild, Motorola, 
Selector/Multiplexer National, Signetics, TI 

54LS157 30903 Quad 2·lnput Multi-
plexer, Non-Inverting 

Fairchild, Motorola, 
National, Raytheon, TI 

54LS158 30904 Quad 2·lnput Multi-
plexer, Inverting 

Fairchild, Motorola, 
Raytheon, TI 

54LS251 30905 8-lnput Multiplexer, TI 
Complemetary Input, 
Strobe, TS 

54lS253 30908 Dual 4-lnput Multi· Fairchild, Motorola, 
plexer, TS National, TI 

54LS257 30906 Quad 2·lnput Multi· Fairchild, Motorola, 
plexer, Non·lnverting, Signetics, TI 
TS 

54lS258 30907 Quad 2·lnput Multi· Fairchild, Signetics, TI 
plexer, Inverting, TS 

54S151 07901 8-lnput Multiplexer Fairchild, Signetics 
54S153 07902 Dual 4·Channel Data Fairchild, Signetics 

Selector/Multiplexer 

54S157 07903 Quad 2·lnput Multi· 
plexer, Non·lnverting 

Fairchild, Signetics 

54S158 07904 Quad 2·lnput Multi· Fairchild, Signetics 
plexer, Inverting 

9309 01404 Dual4-lnput Fairchild, Motorola, 
Multiplexer Signetics 

9312 01402 8·Channel Data Motorola 
Selector/Multiplexer 

54157, 01405 Quad 2-lnput Data Fairchild, Motorola, 
9322 Selector/Multiplexer National, Signetics 

(Non·lnverting) 

MULTIVIBRATORS 
4098B 17504 Dual Monostable Multi· RCA 

vibrator, Retriggerable 
54121 01201 Monostable Fairchild, Motorola, 

Multivibrator Signetics 
54122, 01202 Retriggerable Mono· 

stable Multivibrator 
Fairchild, Motorola 

with Clear 

54123 01203 RetriggerablEi Mono· Fairchild, Motorola, 
stable Multivibrator Signetics 
with Clear 

54LS122 31403 Dual Retriggerable 
Monostable Multi· 

Motorola, TI 

vibrator with Clear 

54lS123 31401 Dual Retriggerable 
Monostable Multi· 

Motorola, TI 

vibrator with Clear 
54LS221 31402 Dual Monostable Multi· 

vibrator, Schmitt 
Motorola, TI 

Trigger Input 

9601 01204 One Shot Multivibrator Fairchild, Motorola 

9602 01205 Dual One Shot Fairchild, Motorola 
Multivibrator 

MISCELLANEOUS 
5413 15101 Dual 4·lnput NAND ,Motorola 

Schmitt Trigger 

5414 15102 Hex Schmitt Trigger, 
Inverting 

Motorola 

54132 15103 Quad 2-lnput NAND Motorola, Signetics 
Schmitt Trigger 

54180 01901 9-Bit Odd/Even Parity Motorola, National, 
Generator/Checker Signetics 

54LS13 31301 Dual4·lnput NAND 
Schmitt Trigger 

Motorola, TI 

54LS14 31302 Hex Schmitt Trigger, Motorola, Signetics, TI 
Inverting 

54LS240 32401 Octal Bus Driver, TI 
Schmitt Trigger, 
Inverting 

BASED ON QPL·3851 0-54, 20 SEPTEMBER 1982 
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MISCELLANEOUS (cont) 

Device M38510/ Description Source 

54LS241 32402 Octal Bus Driver, Motorola, TI 
Schmitt Trigger, 
Non·lnverting 

54LS242 32801 Quad Bus Transceiver TI 
54LS243 32802 Quad Bus Transceiver TI 

54LS244 32403 Octal Bus Driver, Motorola, TI 
Schmitt Trigger, 
Non·lnverting, Three 

, State 

54LS245 32803 Octal Bus Transceiver, TI 
Three'State 

54lS132 31303 Quad 2·lnput NAND Motorola, Signetics, TI 
Schmitt Trigger 

54LS280 32901 9·Bit Odd/Even Parity TI 
Generator Checker 

10524 06301 Quad TTL to ECL OR/ Motorola 
NOR Translator 

10525 06302 Quad ECL to TTL Motorola 
Translator 

\ 
INTERFACE 

ANALOG SWITCHES 
DG181 11101 2xSPST, JFET Siliconix 

DG182 11102 2xSPST, JFET Siliconix 

DG184 11103 2xDPST, JFET Siliconix 

DG185 11104 2xDPST, JFET Siliconix 

DG187 11105 SPDT, JFET Siliconix 

DG188 11106 SPDT, JFET Siliconix 

DG190 11107 2xSPDT, JFET Intersil, Siliconix 

DG191 11108 2xSPDT, JFET Intersil, Siliconix 

DG300 11601 2 x SPST, CMOS ' Siliconix 

DG302 11603 2 x DPST, CMOS Siliconix 

DG303 11604 2 x SPDT, CMOS Siliconix 

DG304 11605 2 x SPSTi CMOS Siliconix 

DG305 11606 SPDT, CMOS Siliconix 

DG306 11607 2 x DPST, CMOS Siliconix 

DG307 11608 2 x SPDT, CMOS Siliconix 

4016A 05801 4 x SPST, CMOS Motorola, SSS 

4066A 05802 4xSPST, CMOS Motorola 

D/A CONVERTERS 
DAC·08A 11302 D/A Converter, 8·Bit PMI 

DAC·08 11301 D/A Converter, 8-Bit PMI 

LINE DRIVERS AND RECEIVERS 
54S140 08101 Dual 4·1 nput Positive Fairchild, Signetics 

NAND Line Driver 

55107 10401 Differential Line Fairchild, Motorola, TI 
Receiver 

55108 10402 Differential Line TI 
Receiver 

55113 10405 ' Dual Differential Line TI 
Driver, Three·State 

55114, 10403 Dual Differential Line Fairchild, TI 
9614 Driver 

55115, 10404 Dual Differential Line Fairchild, TI 
9615 Receiver 

LINEAR 
AMPLIFIERS 

lM101A 10103 Operational Amplifier Fairchild, National, 
Raytheon, Signetics 

LM108A 10104 Operational Amplifier Fairchild, National 

LM118 10107 Operational Amplifier National 

1558 10108 Dual Operational Fairchild 
Amplifier 

741 10101 Operational Amplifier Fairchild, National, 
Raytheon 

747 10102 Dual Operational Fairchild, National, 
Amplifier Raytheon 

LH2101A 10105 Dual Operational Raytheon, Signetics 
Amplifier 

HA2500 12204 Operational Amplifier Harris 

HA2510 12205 Operational Amplifier Harris 

HA2520 12206 Operational Amplifier Harris 

HA2600 12202 Operational Amplifier Harris 

HA2620 12203 Operational Amolifier Harris 
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AMPLIFIERS (cont) PROMs (cont) 

Device M38510/ Description Source Device M38510/ Descripti on Source 

4136 11004 Quad Operational Fairchild, Raytheon HM7642-2 20601 1024x4,OC Harris 
Amplifier 

PM2108A 10106 Dual Operational PMI 
Amplifier 

HM7643-2 20602 1024x4, TS Harris 

HM7640-2 20801 512x8,OC Harris 

lM124 11005 Quad Operational Fairchild HM7641-2 20802 512x8, TS Harris 
Amplifier 

lM148 11001 Quad Operational Raytheon 
93Z511 21004 2048x8, TS 45 nsec Fairchild 

Amplifier 

PM155 11401 Operational Amplifier PMI RAMs 
PM155A 11404 Operational Amplifier PMI 

PM156 11402 Operational Amplifier PMI 

PM156A 11405 Operational Amplifier PMI 

4116 24001 16384x1, TS Mostek 
(200 ns) 

4116 24002 16384x1, TS Mostek 
(250 ns) 

PM157 11403 Operational Amplifier PMI 2147H 23801 4096 xl, TS Intel 
PM157A 11406 Operational Amplifier PMI (85 ns) 

4156 11003 Quad Operational Raytheon 2147H 23803 4096 x 1, IS Intel 
Amplifier (70 ns) 

HA4741 11003 Quad Operational Harris 2147H 23805 4096 xl, TS Intel 
Amplifier (55 ns) 

2147H 23807 4096 x 1, TS Intel 

COMPARATORS (45 ns) 

111 10304 Voltage Comparator Fairchild, Raytheon, 
National 

2148H 23806 RAM, 1024x4, TS Intel 

931415 23103 RAM, 1024x1-Bit, OC Fairchild 

139 11201 Quad Voltage Raytheon 
Comparator 

710 10301 Voltage Comparator Fairchild 

lH2111 10305 Dual Voltage Raytheon 
Comparator 

93425 23102 RAM, 1024x1-Bit, TS Fairchild 

931425 23104 RAM, 1024x1-Bit, TS Fairchild 

93425 23106 RAM, 1024x1-Bit, TS Fairchild 

93425A 23108 RAM, 1024xl-Bit, TS Fairchild 

TIMERS 
931422 23112 RAM, 256x4, T.S Fairchild 

93l422A 23115 RAM, 256x4, T.S Fairchild 
I 555 10901 Timer . Fairchild, Signetics 

1f-5"-'5:....:6'____ __ -=1.::.o~90:....:2'____ _ __=D:...::u:..::a.:....1 T.:.:.i.:..:.m:..::e..:....r ____ ~Si,gnetics 
I 558 10903 Quad Timer Signetics 

SHIFT REGISTERS 
4006A 05701 18-Bit Static S.R. Motorola, National, 

RCA 
TRANSISTOR ARRAYS 4014A 05702 18-Bit Static S.R. Motorola, National, 

13045 Transistor Array Fairchild 10802 
(Synchronous) RCA 

4015A 05703 Dual 4·Bit Static S.R. Motorola, National, 

VOLTAGE REGULATORS 
RCA, SSS 

4021A 05704 8·Bit Static S.R. Motorola, National, 
lM723 10201 Voltage Regulator Fairchild Asynchronous RCA, SSS 

lM109 10701 Voltage Regulator Fairchild 4031A 05705 64-Bit Static S.R. National, RCA 

7812 10707 Voltage Regulator Fairchild 

7805 10706 Voltage Regulator Fairchild 

78M12 10703 Voltage Regulator Fairchild 

54195 02801 4·Bit Parallel Access National 
S.R. 

5495 00901 4·Bit Parallel Access Motorola, National 
S.R. 

78M15 10704 Voltage Regulator Fairchild 5496 00902 5·Bit S.R. Motorola, National, 
7815 10708 Voltage Regulator Fairchild Signetics 

7824 10709 Voltage Regulator Fairchild 

79M05 11501 Voltage Regulator Fairchild 

7905 11505 Voltage Regulator Fairchild 

54164 00903 8·Bit Serial-I n National, Signetics 
Parallel·Out S.R. 

54165 00904 8·Bit Parallel-Serial Motorola 
S.R. 

7912 11506 Voltage Regulator Fairchild 54194 00905 4·Bit Universal S.R. Motorola, National, 
7915 11507 Voltage Regulator Fairchild Signetics 

79M12 11502 Voltage Regulator Fairchi Id 

79M15 11503 Voltage Regulator Fairchild 

54195 00906 4·Bit Parallel Access Motorola 
S.R. 

54lS95 30603 4·Bit Parallel Access Fairchild, Signetics, TI 
S.R. 

MEMORY· 
54lS96 . 30604 5·Bit S.R . Signetics, TI 

54lS164 30605 8·Bit Serial In, Motorola, Signetics, TI 

PROMs Parallel Out, S.R. 

82S23 20701 32x8,OC Signetics 
54lS165 30608 8·Bit Parallel load Motorola 

S.R., Complementary 
82S123 20702 32x8, TS Signetics Outputs 

82S115 20803 512x8, TS PROM Signetics 

82S126 20301 256x4,OC Signetics 

54lS166 30609 8·Bit Parallel-In, Motorola, TI 
Serial·Out S.R. 

82S129 20302 256x4, TS Signetics 

82S185 20902 2048x4 PROM Signetics 

82S130 20401 PROM, 512x4, OC Signetics 

54lS194 30601 4·Bit Universal Motorola, TI 
Bidirectional S.R. 

54lS195 30602 4·Bit Parallel In, Signetics, TI 
Parallel Out, S.R. 

82S131 20402 PROM, 512x4, TS Signetics 54lS295 30606 4·Bit Parallel In, Signetics, TI 
82S137 20602 1024x4, TS Signetics Paraliel Out, Right! 

82S141 20802 512x8, TS Signetics left S.R. 

82S181 20904 1024x8, TS Signetics 

82S191 21002 2048x8, TS Signetics 

54lS395 30607 4·Bit Paraliel In. Signetics, TI 
Paraliel Out. 
Cascadable S.R. 

82S2708 20905 1024x8, TS ~ignetics 54lS670 31901 4x4 Register File, TS Motoro!a 
HM7602·2 20701 32x8,OC Harris 

9300 15901 Universal 4·Bit S.R. Motorola 
HM7603·2 20702 32x8, TS Harris 

HPROM512 20101 64x8 PROM Harris 
9328 15902 Dual 8·Bit S.R. Motorola 

HM7610·2 20301 256x4,OC Harris 

HM7611-2 20302 256x4, TS Harris 
MICROPROCESSORS 

HM7620·2 20401 PROM, 512x4, OC Harris 8080A 42001 Microprocessor Intel 

HM7621-2 20402 PROM, 512x4, TS Harris 8086 53001 Microprocessor Intel 

BASED ON QPl-3851 0-54, 20 SEPTEMBER 1982 
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ABBREVIATIONS OAE Oliver Advanced Engineering 
Octagon Octagon Systems Corp. 
OEI Optical Electronics Inc. 
Ohio Sci Ohio Scientific 

OF 
OKI OKI Semiconductor 
Omnibyte Omnibyte Corp. 
Oscar I. S. Oscar Assoc. 

COMPANY 
Panasonic Panasonic 
PC/M Pacific / Cyber Metrix 
Percom Percom Data Co. 
Phoenix Phoenix Digital Corp. 

NAMES 
Pico Design Pico Design 
Polycore Polycore Electronics 
Plessey Plessy Semiconductors 
PMI Precision Monolithics, Inc. 
PragDes Pragmatic Design Inc. 
PREMA PREMA GmbH 
Pro·Log Pro·Log Corp. 

Action Ins Action Instruments GI General Instrument Quay Quay Corp. 
AD Analog Devices GMS General Microsystems 
ADT Advanced Digital Technology GTE Micro GTE Microcircuits 
Adapt Sci Adaptive Science COfp. Raytheon Raytheon Semiconductor 
Advent Advent Products, Inc. Harris Harris Semiconductor RCA RCA Solid State Division 
Alphatron Alphatron Heurikon Heurikon Corp. RCI Data RCI Data 
AMA American Automation Hilevel Hilevel Technology, Inc. RElMS Relational Memory Systems 
AMD Advanced Micro Devices Hitachi Hitachi America, ltd. Reticon Reticon 
AMI American Microsystems, Inc. Holt Holt Inc. RIFA RFIA 
Amperex Amperex Electronic Corp. HP Hewlett·Packard Rockwell Rockwell, Microelectronic Devices 
Analogic Analogic Hughes Hughes Aircraft, Solid State RTC Riehl Time Corporation 
Analog Sys Analog Systems Products 
APC Applied Micro Circuits Hybrid Sys Hybrid Systems Sank en Sanken Electric 
Apex Apex Microtechnology Hycom Hycom Incorporated Sanyo Sanyo 
APM Applied Microsystems Corp. SEEQ SEEQ Technology, Inc. 
ApplSys Applied Systems Corp. IDT Integrated Device Technology Semi Proc Semi Processes 
APT Applied Microtechnology IMI International Microcircuits, Inc. Siemens Siemens 
Aptek Aptek Microsystems IMP International Signetics Signetics 
Array Tech Array Technology Microelectronic Products SGS SGS·ATES Semiconductor 
AWl Analog West IMS Industrial Micro·systems Inc. Sharp Sharp 

Inconix Inconix Corporation Silicon G Silicon General 
Bedford Bedford Computer Systems Inc. Ind Tech Inductive Technology Siliconix Siliconix 
Burr·Brown Burr·Brown Research Inmos Inmos Silicon Sys Silicon Systems Inc. 

IntCirEng Integrated Circuit Engineering Siltronics Siltronics 
IntCirSys Integrated Circuit Systems SMC Standard Microsystems Corp. 

CAE Computer Aided Engineering IntCompSys Integrated Computer Systems Solarise Solarise Enterprises 
Cal Devices California Devices IntCyber International Cybernetics Solitron Solitron Devices 
Cent Data Central Data Corp. Int Micro International Microsystems Sprague Sprague Electric Company 
Cermetek Cermetek Int Tech Integrated Technology Corp. SSM Solid State Micro Technology 
CGRS CGRS Microtech Inc. Intech/FMI Intech/Function Modules Inc. for Music 
Cherry Cherry Semiconductor Intel Intel SSS Solid State Scientific 
CIC Custom Integrated Circuits Interdesign Interdesign Stag Stag Microsystems 
Citel Citel, Inc. Intersil Intersil Struc. Des. Structured Design Inc. 
Comlinear Com linear Corporation Intronics Intronics Stynetic Stynetic Systems 
CMA Custom MOS Arrays IPI Integrated Photomatrix Inc. Sunrise Sunrise Electronics 
Comark Comark Corp. ITT ITT Semiconductors Sunshine Sunshine Semiconductor 
Comdial Comdial Semiconductor Supertex Supertex Inc. 
Comp Auto Computer Automation Kinetic Sys Kinetic Systems Symtek Symtek Corp. 
Compas Com pas Microsystems Kontron Kontron Electronics Synapse Synapse Corp. 
Cont Logic Control Logic Inc. Synertek Synertek 
Control Sys Control Systems Microsystems Div. 

Lambda Lambda Semiconductor 
Sys Innov Systems Innovations 

CreMicro Creative Micro Systems 
Cromemco Cromemco, Inc. Laserdyne Laserdyne Tau Zero Tau Zero Inc. 
CSG Commodore Semiconductor Group LSI Comp LSI Computer Systems 
Cubit LSI Logic LSI Logic Corporation Tektronix Tektronix 

Cubit Inc. Telaris (See Laserdyne) 
Curtis Curtis Electro Devices, Inc. Teledyne C Teledyne Crystalonics 
Cybernetic Cybernetic Micro Systems Master Logic Master Logic Corporation Teledyne P Teledyne Philbrick 
Cybersys Cybersystems Matrix Matrix Corp. Teledyne S Teledyne Semiconductor 
Cybertek Cybertek Inc. Matrox Matrox Electronic Systems Telefunken Telefunken 

MCC Microcomputer Control Telephonics Telephonics LSI 
Data General Data General 

Micrel Micrel Telmos Telmos 
Micro Eng Micro Circuit Engineering 

Data I/O Data I/O Micro Innov Micro Innovators 
Teltone Teltone Corporation 

Data Trans Data Translation Micropac M:cropac Industries 
TI Texas Instruments 

Datel Datel·lntersil Micro Net Micro Networks 
Thomson·CSF Thompson·CSF Components Corp. 

Datricon Datricon Corporation Micro Pwr Micro Power Systems 
TMX TMX 

DDC Data Devices Corporation Micro Sci Micro Sciences Corp. 
Topanga Topanga Data Systems 

DEC Digital Equipment Corporation Toshiba Toshiba America 
Micro Tech Microcircuits Technology Trans·Data Trans·Data Delco Delco Electronics Micro·Link Micro·Link Corporation 

DGM Digital Microsystems Micron Micron Technology 
TRW TRW·LSI Products 

Digelec Digelec Corp. MilerTron MilerTronics 
Digitek Digitek, Inc. Miller Miller Technology Unitrode Unitrode 
Dionics Dionics Inc. Mitel Mitel Semiconductor Universal Universal Semiconductor, Inc. 
Dist Comp Distributed Computer Systems Mitsubishi Mitsubishi Electronics 
Divers Tech Diversified Technology MMI Monolithic Memories, Inc. 

Monosil Monosil Vantage Vantage Data Products 

MonSys Monolithic Systems Corp. VTI VLSI Technology, Inc. 
E·HI E·H International, Inc. Votrax Votrax 
Elind Elind Elettronica Industriale Mostek Mostek 
EL Instr E & L Instruments Motorola Motorola Semiconductor 
EMM EMM MRC MRC Systems Weitek Weitek Corporation 
Emulogic Emulogic Inc. Murray Murray Consulting Western Western Digital 
Epson Epson America, Inc. Wintek Wintek Corp. 
ETI Micro HI Micro National National Semiconductor 
Exar Exar Integrated Systems NCR NCR Corp., Microelectronics Xicor Xicor, Inc. Division Xycom Xycom NEC·EA NEC / Electronic Arrays Division 
Fairchild Fairchild NEC Electron NEC / Electron Division 
Ferranti Ferranti Electric NEC Micro NEC/ Microcomputer Division Zendex Zendex Corp. 
Fujitsu A Fujitsu America Nitron Nitron Zilog Zilog 
Fujitsu Fujitsu Microelectronics, Inc. Nortek Nortek Zymos Zymos Corporation 
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Mill- Ie' ,,' .. tary s .... 
Note: See other MPS parts in Interface and Linear Sections. 

MICRO POWER SYSTEMS - HIGH RELIABILITY (HI-REL) 

Micro Power Systems has established standard 
procedures for manufacturing, screening, 
qualification, and quality conformance, and is 
incorporating the requirements of both MILSTD-
883 and MILQ-9858. Devices meeting Class B 
screening requirements of MILSTD-883 are 
available as standard catalog items. Requests for 
devices with other special requirements are invited. 
MPS standard "/883B" parts designate devices 
which have been subjected to 100% screening in 

1000/0 SCREENING PROCEDURE 

accordance with Method 5004 of MILSTD-883, 
Class B. 

Quality Conformance Testing (Groups A, B, C, D) 
in accordance with Method 5005 of MILSTD-'B83 is 
available on special order. 

Additionally, a complete line of monolithic dual 
transistors, both field effect and bipolar types, 
screened to the requirements of MILS-19500, MIL 
STD-750, and MIlrSTD-202 are also available as 
standard catalog items. 
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MILITARY PROGRAMS ~ 
SCREEN 

1. Internal Visual 
2. Stabilization Bake 
3. Temperature Cycling 
4. Constant Acceleration 
5. Seal: (A) Fine 

(B) Gross 
6. Initial Electrical 
7. Bum-In Test 

8. Final Electrical 
100% go-no-go 

9. External Visual 
10. Lot Acceptance 

MIL-STD-883 METHOD/COND. 

2010 Condo B. 
1080 Condo C (24 hrs. min.) 
1010 Condo C 
2001 Condo E; Y1 plane 
1014 Condo A or B 
1014 Condo C 
MPS Specifications 
1015 Condo A or B 
168' hrs. @ + 125°C 
Subgroups AI, A2, A3, A7, 
Functional tests per Table 1 
2009 Sample Inspection 
Table 1, Group A Elect. Tests 

o Space Shuttle 
o LAMPS 
CIt Cruise Missile 
o AWACS 
o NEARTIP 
• ALQl19, ALQ131 , 
o IR Maverick 
• QF100/ A300 Airbus 
• HG480/280 
o Alpha Jet 

The following MPS parts are available for "Hi-ReI" Military Applications: 

Digital-to-Analog Converters 
MP370 
MP377-18 
MP562 
MP3140 
MP5520 
MPDAC100 
MP7520 
MP7521 
MP7522 
MP7523 
MP7524 

MP7530 
MP7531 
MP7533 
MP7541 
MP7614 
MP7616 
MP7621 
MP7622 
MP7623 
MP9377-16 

Analog-to-Digital Converters 
MP7138 
MP7550 MP7574 
MP7570 MP7581 

Precision Voltage 
References 

MP5010 
MP5532/REF 01 
MP5531/REF 02 

Precision Operational 
Amplifiers 

MP5501/0P 01 
MP5502/0P 02 
MP5505/0P 05 
MP5507 lOP 07 
MP5508/0P 08 
MP5509/0P 09 
MP551010P 10 

MP5511/0P 11 
MP5512/0P 12 
MP5524/0P 24 
MP5527 lOP 27 
MP5534/0P 34 
MP5537 lOP 37 

Analog Multiplexers* 
MP7501 
MP7502 
MP7503 
MP7506 
MP7507 
MP7508DI 
MP7509DI 

Analog Switches* 
MP7510DI 
MP7511DI 
MP7512DI 
MP200DI 
MP201DI 

*Note: Dielectrically isolated Multiplexers and switches 
are indicated by "DI" suffix. 

INA. MICRO 3100 Alfred Street 
~POWER Santa Clara, CA 95050 

SYSTEMS (408) 727-5350 
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NATIONAL SEMICONDUCTOR MIL-AERO 

National Semiconductor offers six basic categories of Military/Aerospace Products. Our support of 
military standardization is demonstrated in the number of MIL-M-38510 qualified devices we offer. To pro
vide devices of comparable quality and reliability where no MIL-M-38510 specifications exist, we offer a 
complete line of 883B/RETSTM devices, tested to the most compliant in-house screening program in the 
industry. The heart of this program is the RETS (Rei Electrical Test Specification) a fully documented and 
controlled electrical test specification. Our customers can tell exactly what we test. None of our com
petitors provide this level of visibility. 

To meet the more extensive reliability needs of the space community, we offer MIL-M-38510 Class S 
devices and 883S/RETSTM devices, many of them radiation hardened. We have the products and the 
screening most major programs need. Let us show how we can meet your needs. 

NATIONAL SEMICONDUCTOR RELIABILITY SCREENING FLOWS 

JM38510 883SIRETS™ 883S/RETS JM38510 883B/RETSTM 883BIRETS™ 
Class S Monolithic Hybrid Class B Hybrid 

Line Certification X X 

Wafer Lot Acceptance X X SEM only 

On Shore Assembly X X from seal X 
onward 

Assembly Die·Shear X X X X X X 

100% Non-Destructive Bond Pull X X X 

Destructive Bond Pull Sample X X X X X X 

Internal Visual 2010A 2010A 2017 2010B 2010B 2017 

Stabilization Bake, 1008C X X X X X X 

Temperature Cycle, 1010C X X X X X X 

Constant Acceleration, 2001E X X 
relaxed for X X X 

some packages 

Fine Leak, 1014B optional optional optional X X X 

Cross Leak, 1014C optional optional optional X X X 

PIND,2020 X X some devices 

Serialization X X X 

Controlled Electrical Test Specifications X X X X X X 

Interim Electricals, 25°C X X X optional optional optional 

Burn-in, 125°C, 1015* 240 hrs 240 hrs 240 hrs 160 hrs 160 hrs 160 hrs 

PDA~ 10%* 5% 5% X X X X 

Drift Measurement (A's) X X X 

Fine Leak, 1014B X X X optional optional optional 

Cross Leak, 1014C X X X optici'nal optional optional 

Final Electricals (3 temp DC, 
X X 

25°C AC) 
X X X X 

X-Ray, 2012 X X X 

Group A, 5005 Table I Note: hybrids X X X X X X 

Group B, 5005 Table 11* * 
use Method 

every lot every lot every lot every lot every lot 5008 for every lot 
Group C, 5005, Table III Quality not required not required not required every 90 days every 90 days every 90 days 

Group 0, 5005, Table IV every 6 months ever/6 months every 6 months every 6 months every 6 months for quality 

per package per package per package per package per package 

External Visual, 2009 X X X X X X 

* CMOS devices receive 2 static burn-ins of 24 hours each and a dynamic burn-in of 240 hours with PDA's of 5% on the statics (combined) and 
5% on the dynamic. 

* * For lot definitions, see MI L-M-3851 O. 

* * * Some devices are tested to other conditions. 
I 
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NATIONAL SEMICONDUCTOR MILITARY/AEROSPACE PRODUCTS 
(X = Available, F = Future, S = Submitted for Qualification) 

RAD RAD RAD 
883B 38510B 8835 385105 HARD 883B 38510B 8835 385105 HARD 883B 38510B 8835 385105 HARD 

ADC0800 X CD40175 X X DM5490A X X 
ADC0808 X CD40192 X X X DM5492A X X 
ADC0816 X CD40193 X X X DM5493A X X 
ADC1210 X CD40195 X X DM5495 X X X 
ADC1211 X CD4503 X X DM5496 X X 
AF100-1 X CD4507 X F DM54107 X X X 
AF100-2 X CD4510 X X DM54109 X X 
AF120 X CD4511 X X DM54121 X X 
AHOO14 X X CD4512 X F DM54123 X X 
AHOO15 X X CD4514 X F F F X DM54125 X X 
AHOO19 X X CD4515 X F F F X DM54126 X X 
AH0126 X X CD4516 X X DM54132 X X 
AH0129 X X CD4518 X X X DM54142 X X 
AH0133 X X CD4519 X X DM54145 X X 
AH0134 X X CD4520 X X DM54147 X X 
AH0139 X X CD4522 X F DM54148 X X 

~ 
AH0140 X X CD4526 X F DM54150 X X 0 AH0141 X X CD4527 X X DM54151A X X X of-' 

AH0142 X X CD4528 x F DM54153 X X X (,) 
AH0143 X X CD4529 X F DM54154 X X :::J 
AH0144 X X CD4543 X F DM54155 X x "0 
AH0145 X X CD4584 X F X DM54156 X X C 
AH0146 X X CD4723 X X DM54157 X X X 0 
AH0151 X X CD4724 X X DM54160A X X X F (,) 
AH0152 X X COP320C F F DM54161A X X x E AH0153 X X COP402L F DM54162A X X X 
AH0154 X X COP498 F F DM54163A X X X Q) 

AH0161 X X COP499 F F DM54164 X X X en 
AH0162 x x DAC0800 X F X DM54165 X ~ 
AH0163 X X DAC0808 X X DM54166 X X co 
AH0164 X X D'AC1020 X DM54173 X X C 
AH2114 X DAC1021 X DM54174 X X 0 
AM3705 X DAC1022 X DM54175 X X of-' 
CD4000 F X DAC1200 X DM54176 .x x co 
CD4001 X X X F X DAC1201 X DM54177 X X Z 
CD4002 X X X F X DAC1202 X DM54180 X X X 
CD4006 X X X F X DAC1203 X DM54181 X X X 
CD4007 X X X F X DAC1220 X DM54184 X X 
CD4008 X F X F X DAC1221 X DM54185A X X 
CD4009 X X X DAC1222 X DM54190 X X 
CD4010 X X X DAC1285 X DM54191 X X 
CD4011 X X X F X DAC1286 X DM54192 X X 
CD4012 X X X F X DHOOO6 X X DM54193 X X 
CD4013 X X X F X DHOOO8 X X DM54194 X X 
CD4014 X X X F X DHOO11 X DM54195 X X 
CD4015 X X X F X DHOO34 X X DM54196 X X 
CD4016 X F X F X DHOO35 X DM54197 X X 
CD4017 X X X F X DM2502 X X DM54198 X X 
CD4018 X X X F X DM2503 X X DM54199 X X 
CD4019 X X X F X DM2504 X X DM54251 X X 
CD4020 X X X F X DM5400 X X X DM54284 X X 
CD4021 X X X F X DM5401 X X X DM54285 X X 
CD4022 X X X F X DM5402 X X X DM54365 X X 
CD4023 X X X F X DM5403 X X X DM54366 X X 
CD4024 X F X F X DM5404 X X X DM54367 X X 
CD4025 X X X F X DM5405 X X X DM54368 X X 
CD4027 X X X F X DM5406 X X X S DM54LOO X 'x X 
CD4028 X F X F X DM5407 X X DM54L01 X F X - F 
CD4029 X X X DM5408 X X X DM54L02 X X X S 

. CD4030 X X X F X DM5409 X X DM54L03 X X X 
CD4031 X X X F X DM5410 X X X DM54L04 X X X S 
CD4034 X X DM5411 X X DM54L05 X X 
CD4035 X X X DM5413 X X DM54L08 X X 
CD4040 X X X DM5414 X X DM54L09 X X 
CD4041 X F X F X DM5416 X X DM54L10 X X X 
CD4042 X X X DM5417 X X DM54L11 X X 
CD4043 X X X DM5420 X X X DM54L20 X X X 
CD4044 X X X DM5423 X X DM54L26 X X 
CD4046 X X DM5425 X X DM54L30 X X X 
CD4047 X X DM5426 X X DM54L32 X X 
CD4048 X F X X DM5427 X X DM54L42A X F X F 
CD4049 X X X F X DM5430 X X X DM54L51 X X 
CD4050 X X X F X DM5432 X X DM54L54 X X 
CD4051 X X X DM5437 X X X DM54L55 X X 
CD4052 X X X DM5438 X X X DM54L71 X X X 
CD4053 X X X DM5440 X X X DM54L72 X X X 
CD4060 X X DM5441A X X DM54L73 X X X 
CD4066 X F X F X DM5442 X X DM54L74 X X X 
CD4069 X F X F X DM5445 X X DM54L75 X X 
CD4070 X F X F X DM5446A X X DM54L78 X X X 
CD4071 X F X F X DM5447A X X DM54L85 X X 
CD4072 X F X F X DM5448 X X DM54L86 X X X 
CD4073 X F X F X DM5450 X X X DM54L90 X X X 
CD4075 X F X F X DM5451 X X X DM54L91 X X 
CD4076 X F X F X DM5453 X X X DM54L93 X X X 
CD4081 X F X F X DM5454 X X X DM54L95 X X X 
CD4082 X F DM5460 X X DM54L98 X X 
CD4089 X X DM5470 X X DM54L123A X X 
CD4093 X F X F X DM5472 X X X DM54L154A X X 
CD4099 X F X F DM5473 X X X DM54L157A X X 
CD40106 X F X F X DM5474 X X X DM54L164A X F X F 
CD40160 X X DM5475 X X DM54L165A X X 
CD40161 X X DM5476 X X X DM54L192 X X 
CD40162 X X DM5483 X X X DM54L 193 X X 
CD40163 X X DM5485 X X DM54LSOO X X X S 
CD40174 X F X F X DM5486 X X X DM54LS01 X X 
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NATIONAL SEMICONDUCTOR MILITARY/AEROSPACE PRODUCTS 
(X = Available, F = Future, S = Submitted for Qualification) 

RAD RAD RAD 
8838 385108 883S 385105 HARD 883C 385108 883S 385105 HARD 883C 385108 883S 385105 HARD 

DM54LS02 X X X S DM54S02 X F X F DM7214 X X 
DM54LS03 X ·x X F DM54S03 X F DM7219 X X 
DM54LS04 X X X S DM54S04 X F X F DM7220 X X 
DM54LS05 X X X S DM54S05 X F F DM7223 X X 
DM54LS08 X X X S DM54S08 X F X ·F DM7280 X X 
DM54LS09 X X DM54S09 X F X DM7281 X X 
DM54LS10 X X X S DM54S10 X F X F DM7288 X X 
DM54LS11 X X X S DM54S11 X F X DM7290 X X 
DM54LS12 X X X F DM54S15 X F F DM7291 X X 
DM54LS13 X X DM54S20 ·F F F F DM7511 X X 
DM54LS14 X F X F DM54S22 F F F DM7520 X X 
DM54LS15 X X X F DM54S30 F F F DM7542 X X 
DM54LS20 X X X S DM54S32 F F DM7544 X X 
DM54LS21 X X X S DM54S40 X F F F DM7546 X X 
DM54LS22 X X X S DM54S51 F F F F DM7551 X X 
DM54LS26 X X DM54S64 X F F DM7552 X X 
DM54LS27 X X X S DM54S65 X F F DM7553 X X 

~ DM54LS30 X X X S. DM54S74 X F F F DM7554 X X 
0 DM54LS32 X X X S DM54S86 X F F F DM7555 X X ..... DM54LS37 X X X F DM54S112 X F X DM7556 X X 0 DM54LS38 X X X S DM54S113 X F X DM7560 X x :J DM54LS40 X X X F DM54S114 X F X DM7563 X x 
"'0 DM54LS42 X X DM54S133 X F X DM7570 X X 
C DM54LS47 X X DM54S134 X F X DM7590 X X 
0 DM54LS48 X X DM54S135 X F X DM75L11 X X 
0 DM54LS49 X X DM54S136 X X DM75L 12 X x 

E 
DM54LS51 X X X S DM54S138 X X DM75L51 X X 
DM54LS54 X X X F DM54S139 X X DM75L52 X X 

Q) DM54LS55 X X DM54S140 X F X DM75L54 X X 
en DM54LS73 x F X F DM54S151 X F F F DM75L60 X X 

DM54LS74 X F X F DM54S153 X F X F DM75L63 X X 

ro DM54LS75 x F X F DM54S157 X F X DM7613 X X 

C DM54LS76 X F X DM54S158 X F X DM76L13 X X 

0 DM54LS77 X X DM54S160 X F DM76L24 X X 
DM54LS78 X X DM54S161 X F DM76L25 X X ..... DM54LS83 X F X F DM54S162 X F DM76L70 X x ro DM54LS85 x x F DM54S163 X X DM76L75 X X 

Z DM54LS86 X X X S DM54S174 X F X DM76L76 X X 
DM54LS90 F F DM54S175 X F X F DM76L90 X X 
DM54LS93 F F DM54S181 X F DM76L93 X X 
DM54LS107 X F X DM54S182 X F X DM76LS52 X X 
DM54LS109 X F X F DM54S188 X X DM76LS62 X X 
DM54LS112 X F X F DM54S189 X DM76S75 F X 
DM54LS113 X F X F DM54S194 X F X DM77S184 X F X 
DM54LS114 X F X DM54S195 X F F DM77S185 X F X 
DM54LS122 X X DM54S196 X F DM77S190 X F F 
DM54LS123 X X DM54S197 X F DM77S191 X F F 
DM54LS125 X F X F DM54S240 X F DM77S295 X X 
DM54LS126 X X DM54S241 X F DM77S296 X X 
DM54LS132 X F X F DM54S242 X X DM7853 X X 
DM54LS138 X X X F DM54S243 X X DM7875A X X 
DM54LS139 X X X F DM54S244 X F DM7875B X X 
DM54LS151 X X X S DM54S251 X F F DM9024 X X 
DM54LS153 X X X S DM54S253 X X DM9300 X X 
DM54LS154 X X DM54S257 X F X DM9301 X X 
DM54LS155 X X DM54S258 X F X DM9309 X X 
DM54LS156 X X DM54S280 X X DM9310 X X 
DM54LS157 X X X S DM54S283 X X DM9312 X X 
DM54LS158 X X DM54S287 X F X DM9316 X X 
DM54LS160 X X DM54S288 X X DM9318 X X 
DM54LS161 X F X F DM54S289 X DM9322 X X 
DM54LS162 X X DM54S299 ~ F - F DM9334 X X 
DM54LS163 X F X F DM54S373 F F DM9601 X X 
DM54LS164 X X X F DM54S374 F F DM9602 X X 
DM54LS168 X X DM54S381 F F DP7303 F 
DM54LS169 X F X F DM54S387 X F X DP7304 X 
DM54LS170 X X DM54S472 X X DP7307 F 
DM54LS173 X X DM54S473 X X DP7308 F 
DM54LS174 X F X F DM54S474 X X DP7310 X 
DM54LS175 X F X F DM54S475 X X DP7311 X 
DM54LS190 X X DM54S570 X F X DS0025 X 
DM54LS191 X F X F DM54S571 X F X DS0026 X X 
DM54LS192 X F X F DM54S572 X F X DS0056 X 
DM54LS193 X F X F DM54S573 X F X DS1603 X X 
DM54LS194 X F X F DM54S940 F X DS1611 X X 
DM54LS196 X X DM54S941 F X DS1612 X X 
DM54LS197 X F X F DM7092 X X DS1613 X X 
DM54LS240 X F DM7093 X X DS1614 X X 
DM54LS241 X F DM7094 X X DS1631 X X 
DM54LS242 X F F F DM7095 X X DS1632 X X 
DM54LS243 X F· F F DM7096 X X DS1633 X X 
DM54LS244 x r DM7097 x x DS1634 X X 
DM54LS247 X F DM7098 X X DS1647 X X 
DM54LS248 X X DM70L95 X X DS1648 X X 
DM54LS249 X X DM70L96 X X DS1671 X X 
DM54LS251 X F X F DM70L97 X X DS1674 X X 
DM54LS253 X X X S DM70L98 X X DS1678 X X 
DM54LS257 X F X F DM70LS95 X X DS1686 X X 
DM54LS258 X F X F DM70LS96 X X DS1687 X X 
DM54LS266 X F X F DM70LS97 X X DS1691 X X 
DM54LS279 X X DM70LS98 X X DS1692 F 
DM54LS283 X X DM7121 X X DS16149 F 
DM54LS352 X X DM7123 X X DS16179 F 
DM54LS353 X X DM7130 X X DS26LS31 X F 
DM54LS365 X F X F DM7131 X X DS26LS32 X X 
DM54LS366 X F X F DM7136 X X DS26LS33 X X 
DM54LS367 X F X F DM7160 X X DS26S10 F 
DM54LS368 X F X F DM71L23 X X DS26S11 'F 
DM54LS373 X X DM71 LS95 X X DS55107 X X 
DM54LS374 X X DM71LS96 X X DS55108 X 
DM54LS386 X X DM71LS97 X X DS55113 X 
DM54LS670 X X DM71LS98 X X DS55114 X F X F 
DM54S00 X F X F DM7200 X X 
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NATIONAL SEMICONDUCTOR MILITARY/AEROSPACE PRODUCTS 
(X = Available, F = Future, S = Submitted for Qualification) 

RAD RAD RAD 
883B 38510B BB3S 385105 HARD 883B 38510B BB3S 385105 HARD 883B 3B510B BB3S 385105 HARD 

0855115 X F X F LH0045 X X LM1558 X 
0855121 X LH0052 X X LM1596 X 
0855122 X LH0053 X X LM4250 X X 
0855180 X X LH0061 X X MF10 F 
0855182 X X LH0062 X X MHOO07 X 
0855183 X X LH0063 X X MHOO09 X 
0555325 X LH0070-0 X X MHOO12 X X 
0855450 X LH0070-1 X X MHOO13 X X 
0855451 X X LH0070-2 X X MM2114 X 
0855452 X X LH0075 X X MM2147 X F 
0855453 X X LH0076 X X MM2708' X 
0855454 X X LH0082 X X MM2716 X 
0855460 X LHOO84 X X MM4723 X 
0855461 X X LH0086 X MM4724 X 
0855462 X X LHOO91 X X MM5290 X 
0555463 X X LH0094 X X MM5298 F 
0855464 X X LH1605 X MM54COO X X 
0855493 X LH740A X MM54C02 X X L. 

0855494 X LH2101A X X MM54C04 X F X F X 0 
087800 X X LH2108 X X MM54C08 X X 

..... 
(,) 

087803 X LH2108A X MM54C10 X X :J 
087811 X LH2110 X X MM54C14 X F X F X "C 
087812 F LH2111 X X MM54C20 X X 
087819 X LH24250 X X MM54C30 X X C 
087820A X F X F LM10 X X MM54C32 X X 0 
087830 X F X F LM11 F F MM54C42 X X (,) 

087831 X F X LM101A X X X 8 MM54C48 X X E 087832 X F X LM102 X X MM54C73 X X 
087833 X X LM103 X X MM54C74 X X Q) 

087834 X X LM104 X X MM54C76 X X en 
087835 x X LM105 X X MM54C83 X X 
087836 X X LM106 X X MM54C85 X X co 
087837 X X LM107 X X MM54C86 X X X C 
087838 X X LM108 X X MM54C89 X X 0 
087839 X X LM108A X X X 8 MM54C90 X X 
087856 X LM109 X F X F MM54C93 X X 

..... 
co 

087858 X LM110 X F X F MM54C95 X X Z 087880 X LM111 X X X 8 MM54C107 X X 
087889 X LMl12 X X MM54C150 X X 
0878C20 X X LMl13 X X MM54C154 X X 
0878C120 X X LMl17 X F X F MM54C157 X X 
0878L 12 X X LMl18 X X X 5 MM54C160 X F X F 
0878L8120 X X LMl19 X X MM54C161 X F X F 
088T26A F LM120 X F X F MM54C162 X F X F 
088T28 F LM121 X X MM54C163 X F X F 
IOM2901A X LM122 X X MM54C164 X X 
IOM2901A-1 X LM124 X F MM54C165 X X 
IOM2909A F LM124A X X MM54C173 X F X F X 
IOM2911A F LM125 X X MM54C174 X F X F X 
IDM29750 X LM126 X X MM54C175 X X 
IDM29751 X LM129A X MM54C192 X F X F X 
IDM29760 X LM129B X X MM54C193 X F X F X 
IDM29761 X LM131 X X MM54C195 X X 
IOM29803 F LM131A X MM54C200 X X X 
IOM29811 F LM134 X X MM54C201 F F 
IDM29901 X LM135 X X MM54C204 F' F 
IDM29903 F LM136 X X MM54C221 X X 
IDM29908 X LM137 X F X F MM54C240 X F 
IN58048 F LM138 X MM54C244 X F 
IN88049 F LM139 X MM54C373 X X 
IN880C48 F F LM139A X F X F MM54C374 X X 
IN88080A F LM140 X F X MM54C901 X X X 
IN882C06 X X LM143 X X MM54C902 X X X 
IN882L805 X X LM144 X X MM54C903 X X X 
LF111 F LM145 X X MM54C904 X X X 
LF151 X X LM146 X X MM54C905 X X 
LF151A X LM148 X MM54C906 X X X 
LF153 X' LM149 X MM54C907 X X X 
LF155 X F X LM150 X MM54C908 X X 
LF155A X LM158 X X MM54C909 X X 
LF156 X F X LM158A )( MM54C910 X X 
LF156A X LM159 X F MM54C914 X X 
LF157 X F X LM160 X MM54C915 X 
LF157A X LM161 X MM54C920 X 
LF198 X F X F LM185 F F MM54C921 X 
LFl1201 X LM192 X F MM54C922 X X 
LFl1202 X LM193 X X MM54C923 X 
LFl1331 X LM193A X F X MM54C929 X F X F F 
LFl1332 X LM194 X MM54C930 X 
LFl1333 X LM195 X MM54C941 X F 
LFl1508 X LM199 X X MM54C948 X X 
LHOOO2 X X LM199A X MM54C949 X X 
LHOOO3 X LM555 X MM70C95 X X 
LHOO04 X LM556 X MM70C96 X X 
LHOO05 X X LM567 X MM70C97 X X 
LHOO05A X LM709 X MM70C98 X X 
LH0020 X X LM709A X MM72C19 X X 
LH0021 X X LM710 X MM78C29 X X 
LH0022 X X LM711 X MM78C30 X X 
LH0023 X X LM723 X X N8C800 X F F 
LH0024 X X LM725 X N8C810 X F F 
LH0032 X LM725A X X N8C830 X F F 
LH0033 X LM733 X NSC831 F F 
LH0036 X X LM741 X X NS80C48 X F 
LH0037 X X LM741A X X NS80C49 X F 
LH0038 X X LM747 X X NMC6504 F F F 
LH0041 X X l.M747A X X F NMC6514 F F F 
LH0042 X LM748 X X MM82PC08 F F 
LH0043 X X LM1514 X MM82PC12 F F 
LH0044 X X LM1524 F 
LH0044A X LM1536 X 
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RCA MIL-STD-883 Slash-Series CMOS IC's 

RCA high-reliability slash-series CMOS products include both 
CD4000-series digital logic types and CDP1800-series 
microprocessor and memory-system types. The CD4000-
series parts are provided to three screening levels-/1 S, 13, 
and 13W-that correspond to MIL-STD-883, Method 5004, 
Classes Sand 8 requirements. The CDP1800-series parts 
are supplied to levels 13 and 13W. Equivalent aerospace level 
screening may be negotiated on a custom basis. RCA also 

supplies high--reliability chips. These chips are provided to two 
screening levels, IS (or IR for LSI types) and 1M. 

RCA CD4000-series level 11 S packaged devices and IS 
chips are also available in radiation-hardened versions. 
These parts are processed to either 105 or 106 rads(Si) and 
are identified by addition of a " Z" or a "J" suffix letter, respec
tively, to the device type number (see nomenclature diagram 
below). 

Guide to the reliability class, package, and radiation-hardness assurance level of 
RCA high-reliability (slash-series) CMOS integrated circuits processed to 
MIL-STD-883 Format. 

I I 
PART NUMBER PACKAGE DESIGNATION 

CD4000B 0= DUAL-IN-LlNE 
CDP1800 METAL-SEAL CERAMIC 

K = FLAT PACK 
F = DUAL-IN-LlNE 

FRIT-SEAL CERAMIC 
L = LEADLESS-CHIP -

CARRIER CERAMIC 

CD4000BD/1 SJ , 
"" "' I 

I~ 
WHEN USED, INDICATES 

RADIATION-HARDENED TYPES. 

I 
RELIABILITY SCREENING LEVEL 

/1 S = CLASS S CONDITION A PRECAP 
VISUAL + SEM INSPECTION 

/1 R = CLASS S CONDITION B PRECAP 
VISUAL + SEM INSPECTION 

/3 = CLASS B 
/3W = CLASS B WITHOUT HIGH-AND LOW-

TEMPERATURE DC AND 
DYNAMIC TESTING 

CLASSES SAND BARE REFERE-NCED TO 
MIL-STD-883 METHOD 5004. LEVEL 
/1 R SCREENING IS USED INSTEAD OF 
LEVEL /1 S SCREENING FOR LSI CIRCUITS 
THAT ARE SO LARGE THAT CONDITION A 
PRECAP VISUAL INSPECTION IS IMPRAC-
TICAL. 

/3W SCREENING OF CDP1800 SERIES INCLUDES 
DYNAMIC TESTING AT +25°C. 

HARDNESS ASSURANCE LEVEL 

J = 106 rads Si 
Z = 105 rads Si 

92CM- 34476 

Guide to the reliability class, package, lead finish, radiation-hardness assurance 
level, and electrostatic sensitivity of RCA high-reliability CMOS integrated circuits 
processed in accordance with MIL-M-38510. 
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JM3851 01051 01 SCB· 

GENERAL SPECIFICATION 

I ~ 
DETAIL SPECIFICATIONS SPECIFIC DEVICE 

/050 = STANDARD CD4000 01 IS THE 
SERIES CD4013 

/170 = HIGH-VOLTAGE CD4000 
SERIES 

/470 = MICROPROCESSORS AND 
MEMORIES 

~I 

DEVICE CLA 

S=C 
B=C 
C=C 

LASS 
LASS 
LASS 

I 

SS 

S 
B 
C 

VE "NOTE: RADIATION AND ELECTROSTATIC-DISCHARGE-SENSITIVITY IDENTIFIERS HA 
NOT BEEN FORMALIZED AS OF MID 1981. SEE CURRENT ISSUE OF MIL-M-38 
FOR REQUIREMENTS. 

510 

PACKAGE OUTLINES Y AND Z HAVE PACKAGE "A" DIMENSION OF 100 MILS AND 
ARE IN DETAILED SPECIFICATIONS. 

I 
PACKAGE OUTLINE 

C = 14 TERMINAL DUAL-IN-LlNE 
Y = 14 TERMINAL FLAT PACK 

(1/4" x 3/8") 
E = 16 TERMINAL DUAL-IN-LlNE 
Z = 16 TERMINAL FLAT PACK 

(1/4" x 3/8") 

OR AS DEFINED IN 
DETAIL SPECIFICATIONS 

92CM -34474 

LEAD FINISH 

A = SOLDER 
B = TIN 
C = GOLD 

© IC MASTER 1983 



~-------------------------Rcn Solid 
State 

RCA High-Reliability CMOS Ie's 
High-Voltage CD4000B-Series CMOS IC's 

No. of No. of 
Type No. Description Leads Type No. Description Leads 

CD4000B Dual 3-input NOR gate plus inverter 14 
CD4000UB Dual 3-input NOR gate plus inverter 14 
CD4001B Quad 2-input NOR gate 14 

CD4066B Quad bilateral switch 14 
CD4067B 16-channel analog multiplexers/ 24 

demultiplexers 
CD4001UB Quad 2-input NOR gate 14 
CD4002B Dual 4-input NOR gate 14 

CD4068B 8-input NAND/AND gate 14 
CD4069UB Hex inverter 14 

CD4002UB Dual 4-input NOR gate 14 
CD4006B 18-stage static shift register 14 
CD4007UB Dual complementary pair plus 14 

inverter 
CD4008B 4-bit full adder with parallel 16 

carry-out 
CD4009UB Hex buffer/converter (inverting) 16 
CD4010B Hex buffer/converter (non-inverting) 16 
CD4011B Quad 2-input NAND gate 14 
CD4011UB Quad 2-input NAND gate 14 
CD4012B Dual 4-input NAND gate 14 
CD4012UB Dual4-input NAND gate 14 
CD4013B Dual "0" flip-flop with set/reset 14 

capability 
CD4014B 8-stage static shift register 16 
CD4015B Dual 4-stage static shift register 16 
CD4016B Quad bilateral switch 14 
CD4017B Decade counter/divider 16 

CD4070B Quad exclusive-OR gate 14 
CD4071B Quad 2-input OR gate 14 
CD4072B Dual 4-input OR gate 14 
CD4073B Triple 3-input AND gate 14 
CD40758 Triple 3-input OR gate 14 

CD4076B 4-bit "0" flip-flop (3-state outputs) 14 
CD4077B Quad exclusive-NOR gate 14 
CD4078B 8-input NOR/OR gate 14 
CD4081B Quad 2-input AND gate 14 
CD4082B Dual 4-input AND gate 14 

CD40858 . Dual 2-wide, 2-input AND/OR 14 
INVERT (A01) gate 

CD4086B Expandable 4-wide, 2-input 14 
AND/OR/INVERT (A01) gate 

CD4089B Binary rate multiplier 16 
CD4093B Quad 2-input NAND Schmitt 14 

Trigger 
CD4094B 8-stage shift-and-store bus register 16 

CD4018B Presettable divide-by "N" counter 16 CD4095B Gated "J-K" flip-flop (non-inverting) 14 
CD4019B Quad AND/OR select gate 16 
CD4020B 14-stage Binary Ripple Counter 16 
CD4021B 8-stage static shift register 16 
CD4022B Divide-by-8 counter/divider 16 

CD4096B Gated "J-K" flip-flop (inverting 14 
and non-inverting) 

CD40978 8-channel analog multiplexer/ 24 
demultiplexer 

CD4023B Triple 3-input NAND gate 14 CD4098B Dual monostable multivibrator 16 
CD4023UB Triple 3-input NAND gate 14 CD4099B 8-bit addressable latch 16 
CD4024B 7-stage binary ripple counter 14 
CD4025B Triple 3-input NOR gate 14 
CD4025UB Triple 3-input NOR gate 14 

CD4502B Strobed hex inverter/buffer 16 
CD4503B Hex buffer (non-inverting) 16 
CD4508B Dual 4-bit latch 24 

CD4026B Decade counter/divider 16 CD4510B Presettable 4-bit BCD up/down 16 
CD4027B Dual "J-K" flip-flop with set/reset 16 counter 

capability CD4511 B BCD-to-7-segment latch decoder/ 16 
CD4028B BCD-to-decimal decoder 16 driver 
CD4029B Presettable up/down counter 16 CD4512B 8-channel data selector (3-state 16 
CD4030B Quad exclusive-OR gate 14 output) 
CD4031B 64-stage static shift register 16 
CD4033B Decade counter/divider 16 
CD4034B 8-stage static shift register 24 
CD4035B 4-stage parallel-in/parallel-out 16 

shift register 
CD4040B 12-stage binary ripple counter 16 
CD4041UB Quad true/complement buffer 14 
CD4042B Quad clocked "0" latch 16 
CD4043B Quad NOR R/S latch (3-state 16 

24 CD4514B 4-bit latch/4-to-16 line decoder 
(outputs low) 

24 CD4515B 4-bit latch/4-to-16 line decoder 
(outputs low) 

16 CD4516B Presettable 4-bit binary up/down 
counter 

CD4517B Dual 64-bit shift register 16 
CD4518B Dual BCD up counter 16 
CD4520B Dual binary up counter 16 

outputs) CD4527B BCD rate multiplier 16 
CD4044B Quad NAND R/S latch (3-state 16 CD4532B 8-input priority encoder 16 

outputs) CD4536B Programmable timer 16 
CD4045B 21-stage timer 14 CD4538B Dual precision monostable 16 

CD4046B Micropower phase-locked loop 16 
CD4047B Monostable/astable multivibrator 14 
CD4048B Multifunctional expandable 8-input 16 

gate (3-state output) 
CD4049UB Hex buffer/converter (inverting) 16 
CD4050B Hex butfer/converter (non-inverting) 16 

CD4051B 8-channel analog multiplexer/ 16 
demultiplexer 

CD4052B 4-channel analog multiplexer/ 16 

multivibrator 
CD4555B Dual 1-of-4 decoder/demultiplexer 16 

(outputs high) 
CD4556B Dual 1-of-4 decoder/demultiplexer 16 

(outputs low) 
CD4585B 4-bit magnitude comparator 16 
CD4724B 8-bit addressable latch 16 
CD40100B 32-bit left/right shift register 16 
CD40101B 9-bit parity generator/checker 14 
CD40102B Presettable 2-<lecade BCD down 16 

demultiplexer counter 
CD4053B Triple 2-channel analog multiplexer/ 16 CD40103B Presettable 8-bit binary down 16 

demultiplexer counter 
CD4060B 14-stage binary ripple counter/ 16 CD40104B 4-bit bidirectional universal 16 

divider and oscillator shift register 
CD4063B 4-bit magnitude comparator 16 CD40105B 4-bit x 16 word FiFo buffer register 16 
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RCA· High-Reliability CMOS IC's 
High-Voltage CD4000B-Series CMOS IC's (Cont'd) 

No. of No. of 
Type No. Description Leads Type No. Description Leads 

CD40106B Hex Schmitt Trigger 14 
CD40107B Dual 2-input NAND buffer/driver 14 

CD40163B Binary counter with synchronous 16 
clear 

CD40108B 4 x 4 multi port register 24 CD40174B Hex "0" flip-flop 16 
CD40109B Quad low-to-high voltage interface 16 
CD40110B Decade up/down counter/ 16 

CD40181B 4-bit arithmetic logic unit 24 
CD40182B Look-ahead-carry block 16 

decoder/latch/driver 
CD40147B 10-line to 4-line BCD priority encoder 16 

CD40192B Presettable4-bit BCD up/down 16 
counter 

CD40160B Decade counter with asynchronous 16 
clear 

CD40161B Binary counter with asynchronous 16 
clear 

CD40193B Presettable 4-bit binary up/down 16 
counter 

CD40194B 4-bit bidirectional universal 16 
shift register 

CD40162B Decade counter with synchronous 16 
clear 

CD40208B 4 x 4 multiport register 24 
CD40257B Quad 2-line-to-1-line data selector 16 

Note: 
RCA also offers high-reliability versions of a number of the A-series (3 to 12V) counterparts (CD4000A through CD4050A and CD4060A) of the 
high-voltage B-series types listed above and of several A-series types for which there are no corresponding B-series types (i.e .. CD4036A and CD4039A 
RAM's, CD4057 A ALU. and CD4059A programmable divide-by-N counter) 

CDP1800-series CMOS Microprocessor, Memories, and 110's 
No. of No. of 

Type No. Description Leads Type No. Description Leads 

CDP1802A LSI Central-processing unit 40 CDP1834 1024 x 8 ROM (custom) 24 
CDP1821 1024 x 1 RAM 16 CDP1852 Byte I/O 24 
CDP1822 256 x 4 RAM 22 CDP1853 N-Bit Decoder 16 
CDP1823 128 x 8 RAM 24 CDP1854A UART 40 
CDP1824 32 x 8 RAM 18 CDP1856 Bus Buffer (memory) 16 

CDP1831 512 x 8 ROM (custom) 24 
CDP1832 512 x 8 ROM (custom) 24 
CDP1833 1024 x 8 ROM (custom) 24 

CDP1857 Bus Buffer (I/O) 16 
CDP1858 Address Latch 16 
CDP1859 Address Latch 16 

Radiation-Resistant CD4000-Series CMOS IC's 
RCA offers radiation-hardened CD4000-series CMOS inte
grated circuits capable of withstanding total ionizing radiation 
dosages of 105 rads(Si)-Z-suffix types-or 106 rads(Si)-J
suffix types. These radiation-hardened types are processed 
to either MIL-M-3851 0 Class S or MIL-STD-883 level 11 S. In 
addition, these types are subjected to special process con
trols in which their radiation tolerance is monitored. Samples 
are exposed to specified total radiation dosages from a Cobalt 
60 source, pre- and post-radiation measurements are made 
of threshold, threshold delta, leakage current, and go, no-go 
functional tests. 

The radiation resistance to the specified levels is verified by 
exposure of two packaged devices per wafer for SSI, MSI-1, 
and MSI-2 types and a varied quantity of packaged devices 
per lot for LSI types, depending on their complexity. 
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Typical threshold-voltage variations of RCA MEGARAD CD4000-
series CMOS integrated circuits as a function of total-dose gamma 
radiation. 

Radiation-Resistant CDP1800-Series Microprocessor and Memory IC's 
The CDP1800 series utilizes self-aligned silicongate technol
ogy on either bulk or sapphire substrates. In this technology 
the gate oxide is grown early in the wafer fabrication se
quence. In order to achieve total dose hardness the subse
quent processes must be done at relatively low temperatures. 
RCA's Solid State Technology Center has developed a hard
ening process for silcon gate and is refining that process for 
volume manufacture. At t:'e present time, requirements for to
tal dose hardness will be negotiated on a customer by cus
tomer basis. 

The RCA radiation-hardening custom technology has 

408 

made possible selected CDP1800-series microprocessor and 
memory inte~rated circuits with radiation tolerance levels that 
approach 10 rads(SI). 

Transient Capability of CMOS/50S Memories 

Temporary Upset 7 x 109 rads(Si)/second 

Permanent Upset > 1 x 10'1 rads(Si)/second 

Latch-Up Not possible 

Survival > 1 x 10" rads(Si)/second 
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RCA High-Reliability IC's 
Emulating and Programmable Integrated Circuit (EPIC) 
8-Bit Slice Microcomputer Family (GP Series) 

Nomenclature Guide 
G P 000 A C L 3 W z 

No. of Try Type No. Description Leads : Rad Hard Designator 

GP001ADL CMOS 8-bit general-processor 48 High-Rei Designator 

unit (CPU) Package Designator 

GP201ACL CMOS 1024 X 4 RAM 18 L=Leadless 

GP301ADL CMOS 4096-bit mask-program- 32 D=DIC 
mabie static ROM 

Voltage Designator 
GP302ADL CMOS 4096-bit mask-program- 32 -

mabie static ROM c=s V, 0=10 V 

QP501ADL Emulating controller 48 Iteration Designator 

GP504ADL Address select unit 48 - Part Number 

GP505ADL Register select unit 48 1st Digit 2nd, 3rd Digit 

GP507ADL Interrupt control unit 48 o Processor Specific 

2 RAM Part , 
3 ROM Number 

Product Designator 
4 EPROM GPfor 

"General Processor" SilO, Misc. 

RCA MIL-STD-883 Slash-Series Linear IC's 
The RCA CA3000 slash-series of high-reliability linear inte
grated circuits includes a broad range of types for use in satel
lites and other aerospace, military, and critical industrial appli
cations in which maintenance is extremely difficult. These 
integrated circuits are processed and screened in accordance 
with MIL-STD-883, Method 5004 format. 

The RCA CA3000 slash-series types are supplied to three 

CA3000-Series Linear IC's and MOS/FET's 
No. of 

Type No. Description Leads 

CA101A Operational Amplifiers 8 
CA723 Voltage Regulators 10 
CA741 Operational Amplifiers 8 
CA747 Dual Operational Amplifiers 10 
CA748 Operational Amplifiers 8 
CA1558 Dual Operational Amplifiers 8 
CA3000 Differential Amplifiers 10 
CA3001 Differential Amplifiers 12 
CA3002 Differential Amplifiers 10 
CA3004 Differential Amplifiers (RF) 12 
CA3006 Differential Amplifiers (RF) 12 
CA3015A Operational Amplifiers 12 
CA3018A Transistor Arrays 12 
CA3019 Diode Arrays 10 
CA3020A Wide-Sand Power Amplifiers 12 
CA3026 Dual Differential Amplifier 12 

Arrays 
CA3028S Differential Amplifiers (RF) 8 
CA3039 Diode Arrays 12 
CA3045 Transistor Arrays 14 
CA3049 Dual Differential Amplifier 12 

Arrays 
CA3058 Zero-Voltage Switches 14 
CA3078 Micropower Operational Amplifiers 8 

CA3080 Variable Operational Amplifiers 8 
CA3081 Transistor Arrays 16 
CA3082 Transistor Arrays 16 
CA3085 Voltage Regulators 8 

screening levels (/1, /3, and /3W) that meet the electrical, me
chanical, and environmental test methods and procedures 
established for microelectronics in MIL-STD-883. 

RCA CA3000-series Ie products listed below are commer
cial products that can be supplied to standard RCA screening 
levels or to specialized customer requirements on a custom 
basis. 

No. of 
Type No. Description Leads 

CA3085A Voltage Regulators 8 
CA3085S Voltage Regulators 8 

CA3094 Programmable Power Switch/ 8 
Amplifier 

CA3094A Programmable Power Switch/ 8 
Amplifier 

CA3094S Programmable Power Switch/ 8 
Amplifier 

CA3100 SiMOS Operational Amplifiers 8 
CA3118 Transistor Arrays 12 
CA3118A Transistor Arrays 12 
CA3130 SiMOS Operational Amplifiers 8 
CA3130A SiMOS Operational Amplifiers 8 
CA3140 SiMOS Operational Amplifiers 8 
CA3140A SiMOS Operational Amplifiers 8 
CA3160 SiMOS Operational Amplifiers 8 
CA3160A SiMOS Operational Amplifiers 8 
CA3260T SiMOS Operational Amplifier 8 
CA3260AT SiMOS Operational Amplifier 8 
CA3290 SiMOS Dual Voltage Comparators 8 

MOS/FET's 
HR3N187 Dual-Gate MOS Field-Effect 4 

Transistor 
HR3N200 Dual-Gate MOS Field-Effect 4 

Transistor 

Note: High-reliability versions of most commercially available CA3000-series linear IC's not listed above can also be supplied on a custom basis. 
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MILITARY DIVISION OCTOBER 1982 

MILITARY PRODUCT GUIDE 

MILITARY PRODUCTS/ 
PROCESS LEVELS 

The Signetics MIL 38510/883 Program is 
organized to provide a broad selection of 
processing options, structured around the 
most commonly requested customer flows .. 
The program is designed to provide our 
customers: 

• Fully compliant 883B flows on all products. 
en 
CJ • Standard processing flows to help mini-+:: CD mize the need for custom specs. 
r::::: 
0) • Cost savings realized by using standard 

C/) processing flows in lieu of custom flows. 

• Better delivery lead times by minimizing 
spec negotiation time, plus allow custom
ers to buy product off-the-shelf or in 
various stages of production rather than 
waiting for devices started specifically to 
custom specs. 

The followi;1g explains the different process
ing options available to you. Special device 
marking clearly distinguishes the type of 
screening performed. Refer to Tables 2, 3, 4 
and 5. 

JAN .QUALIFIED (JS and JB) 

JAN Qualified product is designed to give 
you the optimum in quality and reliability. 
The JAN processing level is offered as the 
result of the government's product standard
ization programs, and is monitored by the 
Defense Electronic Supply Center (DESC), 
through the use of industry-wide procedures 
and specifications. 

JAN Qualified products are manufactured, 
processed and tested in a government certi
fied facility to Mil-M-38510, and appropriate 
device slash sheet specifications. Design 
documentation, lot sampling plans, electrical 
test data and qualification data for each 
specific part type has been approved by the 
Defense Electronic Supply Center (DESC) 
and products appear on the DESC Qualified 
Products List (QPL 38510). 

Quality conformance inspection testing, per 
MIL-STD-883, Method 5005, is performed 
according to Mil-M-38510 as follows: 

• Group A; each sublot. 

• Group B; one sublot for each package type 
every week. 

• Group C; one sublot for each microcircuit 
group every 13 weeks. 

• Group D; one sublot for each package 
type every 26 weeks. 

NOTE: This category of part conforms to 
Quality Level B-1 (Tro = 3.0) of MIL
HDBK-2170. 

410 

JAN SIGNETICS MILITARY PACKAGE TYPES 
CASE OUTLINE METAL CAN CERAMIC 

AND 
LEAD FINISH 8-PIN 10-PIN 8-PIN 14-PIN 16-PIN 18-PIN 20-PIN 24-PIN 

PB - - FE - - - - -
CB - - - F - - - -
EB - - - - F - - -
JB -. - - - - - - F 
DB - - - W - - - -
FB - - - - W - - -
RB - - - - - - F -
GC H ~ - '"""': - - - -
IC - H - - - - - -
VB - - - - - F - -

All productl lilted are allo available In Ole form. 

Table 1 MILITARY PACKAGE AVAILABILITY 

JS JB RB 

JAN Qualified 883B 

54 X X X 
54LS X X X 
54S X X X 
82 - - X 
8T - - X 
93XX - X X 
96XX - - X 
Analog - X X 
Bipolar Memory - X X 
Microprocessor - - X 

Table 2 MILITARY SUMMARY 

In addition to .the common specs used 
throughout the industry for processing and 
testing, JAN Qualified products also possess 
a requirement for a standard marking used 
throughout the IC industry. 

By implementing this space-oriented govern
ment standardization program, Signetics 
complies with the trend of reducing the 
numerous similar Source Control Drawings 
(SCD's). This standardized trend results in a 
single complete and comprehensive specifi
cation, a single product flow, and a single 
administrative effort-for both the aerospace 
community and for Signetics. This effort will 
also result in a single lower price. Because 
the list of Signetics' qualified products will 
change periodically, you may wish to contact 
your nearest Signetics' Sales Office or refer 
to the Products Qualified under Military 
SpeCification from DESC for our current 
update. 

- JAN Class S orders will be quoted with unit 
price only (similar to present Class B pro
grams). There will be no lot charges for SEM 
inspection, electrical testing, or Group B or 
D qualification. All additional charges are 
amortized in the unit price. . 

Package types currently qualified are: 
1) Cerdip-ceramic dual-in-line 
2) Cerpac-ceramic flat pack 
3) Metal can packages 

Government Source Inspection (GSI) is a 
required portion of the JAN 38510 Class S 
specification. No alterations to this specifi
cation may be instituted. Therefore, the only 

Signetics 

customer source inspection option is at 
pre-ship (verification only). . 

Additional program data options (such as 
wafer lot acceptance, attributes, Group B, D, 
and others) are available upon request for a 

. nominal fee. 

MIL-STD-883, LEVEL B 

Processing to this option is ideal when no 
. JAN slash sheets are released on devices 

required. Product is' processed to MIL-STD-
883 Method 5004, and is 100% electrically 
tested to Signetics data sheets. 

Generic quality conformance inspection test
ing, per MIL-STD-883, Method 5005, is per
formed as follows: 

• Group A; each sublot. 

• Group B; one sublot for each package type 
every week. -

• Group C; one sublot for each microcircuit 
group every 52 weeks (JAN data is 
applicable). 

• Group D; one sublot for each package type 
every 52 weeks. 

NOTE: This category of part conforms to 
Quality Level B (Tro = 1.0) of MIL
HDBK-217D. 

Copies of generic data, as defined above, are 
available to thos customers who require this 
data specifically on their purchase orders. 

@ IC MASTER 1983 



MILITARY DIVISION 

MILITARY PRODUCT GUIDE 

-
PROCESS LEVEL PRE-CAP 

BURNIN 
FUNCTIONAL DC/AC DC/AC 

QPL 
AND MARKETING VISUAL 

JS/JS 2010, Condo S Yes 
JM38510XXXXX 

RS 2010, Condo S Yes 
SXXXX883S 

JAN Class S Product Inventory 

Wafer Lot 
(Includes S 

Acceptance 
EM and GSI) 

TEST @25° C 

100% 100% 

100% 100% 

Wafer Lot 
~ 24 Wafers 

# Wafers Required for 
Purchase Order 

+Inventory Overbuild 

Wafer Bank: 
1 or 2 Wafers 

(Wafer Lot Accepted) 

@TEMP 

100% Yes 

100% No 

-
Ship 

Purchase Order 

Balance to 
Finished 

Goods Inventory 

The Signetics' JAN Class S inventory pro
gram will reduce delivery time and shipment 
delinquencies. As continuing orders from 
customers are processed to this specifica
tion, inventories will be established for 
products in the ferm of pre-qualified wafers 
and finished parts. As the program matures, 
this will allow immediate delivery of JAN 
Class S parts. 

Balance to Support JAN Class "B" Production 

L...-___ ---I=1 Field Sale, 1-1.....-___ ...... 

Jan Class S Product Flow 

Extended Burn-In 
(240 Hours) 

• Tightened PDA's 
(Ref: Class B) 

• Catastrophic Failure 
Analysis Requirements 

• GSI 

© Ie MASTER 1983 

Signetics 

• Agency 
Certification 

• Wafer Lot Accep
tance (GSI) 

• Baseline Flow 
• Traceability to 

Silicon 

• Agency 
Certification 

• Tightened Lot 
Control (Ref: 
Class B) 

• Wirebond and Die 
Sheer Monitor 

• Condition "A" Pre
cap (GSI) 

• 100% Non
Destructive Bond 
Pull 

OCTOBER 1982 

OFFSHORE 

No 

Yes 
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MILITARY DIVISION OCTOBER 1982 

MILITARY PRODUCT GUIDE 

PROCESSING LEVELS 

DESCRIPTION OF MIL-M-38510 AND MIL-STD-883 JAN 
REQUIREMENTS REQUIREMENTS, METHODS AND REQUIRE- CLASS QUALIFIED 883B 
AND SCREENS TEST CONDITIONS MENT S (JB) (RB) 

General Mil-M-38510 The Manufacturer shall establish and implement - X X N/A 
1. Pre-Certification a Products Assurance Program Plan and provide 

A. Product Assur- for a manufacturer survey by the qualifying act iv-
ance Program ity, Para. 3.4.1.1 

B. Manufacturer's 
Certification 

2. Certification Received after manufacturer has completed a - X X N/A 
successful survey, Para. 3.4.1.2 

3. Device Device qualification shall consist of subjecting - X X N/A 
Qualification the desired device to groups A, B, C & D of method 

5005, Para. 3.4.1.2 

4. Traceability Traceability maintained back to a production lot - X X X 
Para. 3.4.6 

5. Country of Origin Devices must be fl1anufactured, assembled, and - X X N/A 
tested within the U.S. or its territories, Para. 3.2.1 

Screening Per 
Method 5004 of 
MII-Std-883 

6. Internal Visual 2010, Condo A or B 100% XA XB XB 
(Precap) 

7. Stabilization 1008, Condo C Min; (24 Hrs @ 150°C) 100% X X X 
Bake 

8. Temperature. 1010, condo C; (10 cycles, -65°C to +150°C) 1005 X X X 
Cycling 

9. Constant 2001, Condo E; (30kg in VI Plane) 100% X X X 
Acceleration 

10. Visual Inspection There is no test method for this screen; it is 100% X X X 
intended only for the removal of "Catastrophic 
Failures" defined as "Missing Leads, Broken 
Packages or Lids Off," 

11. Seal 
(Hermeticity) 
A. Fine Condo A or B (5.0 x 10-8CC/Sec) 100% X X X 
B. Gross Condo C Min. 100% X X X 

12. Interim Per applicable device specification 100% X Optional Optional 
Electricals 
(Pre Burn-In) 

13. Burn-In 1015, Condo as specified (160 hrs. Min at 125°C) 100% 240 hrs. X X 

14. Final Electricals Per applicable Device Specification 100% 100% Slash Sheet Data Sheet 
Read & Record 

A. Static Tests Sub Group 1 X X X 
@25°C 

B. Static Tests Sub Group 2 X X \X 
@ +125°C 

C. Static Tests Sub Group 3 X X X 
I @-55°C 

Table 5 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS 

Signetics 
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MILITARY DIVISION OCTOBER 1982 

MILITARY PRODUCT GUIDE 

PROCESSING LEVELS 

DESCRIPTION OF MIL-M-38510 AND MIL-STD-883 JAN 
REQUIREMENTS REQUIREMENTS, METHODS AND REQUIRE- CLASS QUALIFIED 883B 
AND SCREENS TEST CONDITIONS MENT S (JB) (RB) 

D. Dynamic Sub Group 4 (for Linear Products mainly) X X X 
Test @25°C 

E. Functional Sub Group 7 X X X 
Test @25°C 

F. Switching Test Sub Group 9 X X X 
@25°C 

15. Percent Defec- A PDA of 10% is a normal requirement applied 10% 5% X X 
tive Allowable against the static tests @25°C (A-1). This is 3% Funct'l 
(PDA) controlled by the slash sheets for JB products. 

For RB 10% is standard. 

16. Marking Fungus Inhibiting Paint 100% As Req'd JM385101 SXXXX883B 
XXXX Slash 883B 

Sheet # 

17. X-Ray 2012 100% N/A N/A 

18. External Visual 2009 100% X X X 

Quality Conform-
ance Inspection per 
Method 5005 of 
MII-Std 883 

19. Group A Electrical Tests-Final Electricals (#14 above) Each sublot X X X 
repeated on a sample basis. (Sub Groups 1 thru 
12 as specified.) 

20. Group B Package functional and constructional related Every week Each sublot X X 
test I.E. package dimensions, resistance to sol- per pkg. 
vents, internal visual & mechanical, bond strength type 
& solderability. 

21. Group C Die related tests I.E. 1,000 hr. operating life, Every N/A X Generic 
temperature cycling, & constant acceleration. 13 weeks 

per J-lcircuit 
group 

22. Group D Package related tests I.E. physcial dimensions, Every X X Generic 
lead fatigue, thermal shock, temperature cycle, 26 weeks 
moisture resistance, mechanical shock, vibration, per package 
variable frequency, constant acceleration & salt type 
atmosphere. 

Table 5 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS (Cont'd) 

Signetics 
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MILITARY DIVISION 

MILITARY PRODUCT GUIDE 

LINEAR DEVICES 

DEVICE DESCRIPTION 

OPERATIONAL AMPLIFIERS 
LF155 JFET Op Amp 
LF156 JFET Op Amp 
LF198 Sample and Hold Amp 
LH2101A Dual Op Amp 
LM101/A Hi Perf Op Amp 
LM124 Quad Op Amp 
LM158 Dual Op Amp 
SE532 Dual Op Amp 
SE5512 Dual Op Amp 
SE5532A Dual Op Amp 
SE5534 Lo Noise Op Amp 
SE5534A Lo Noise Op Amp 
SE5537 Sample and Hold Amp 
SE5539 High Freq Op Amp 
J.lA747 Dual Op Amp 

COMPARATORS 
SE521 Dual Differential Comparator 
SE522 Dual Differential Comparator 
SE527 Voltage Comparator 
SE529 Voltage Comparator 
LH2111 Dual Voltage Comparator 
LM111 Voltage Comparator 
LM119 Dual Voltage Comparator 
LM139/A Quad Voltage Comparator 
LM193/A Dual Voltage Comparator 

DIFFERENTIAL AMPLIFIERS 
SE592 Video Amplifier 
J.lA733 Video Amplifier 

PHASE LOCKED LOOPS 
SE564 Phase Locked Loop 
SE567 Tone Decoder PLL 

TIMERS 
SE555 Timer 
SE556-1 Dual Timer 

414 

OCTOBER 1982 

PACKAGE PACKAGE 
DEVICE DESCRIPTION 

DIP CAN DIP CAN 

D to A CONVERTERS 
H DAC-08 8-Bit Mult DAC F 
H SE5008 8-Bit Mult DAC F 

FE H SE5009 8-Bit Mult DAC F 
F SE5018 8-Bit J.lP-Comp DAC F 
F H SE5019 8-Bit J..LP-Comp DAC F 
F SE5118 8-Bit J..LP-Comp DAC F 

FE H SE5119 8-Bit J..LP-Comp DAC F 
FE H SMPS CONTROL CIRCUITS 
FE H SE5560 SMPS Controller F 
FE H 
FE H 
FE H 
FE H 
F 
F H 

JAN M-38S10 

F DEVICE SLASH SHEET PKG QUAL STATUS 

F SE555 10903BC8 F QPL 1 
F H SE555 10903BPB FE QPL1 
F H SE556-1 10902BCB F QPL 1 
F LH2101A 10105BEB F QPL1 
F H LM101A 10103BCB F QPL 1 
F H LM101A 10103BPB FE QPL 1 
F LM124 11005BCB F 1982 
F H 

NOTE 

F F = Cerdlp 

F H 

F H 
F H 

F, FE H 
F 

Signetics 
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MILITARY DIVISION 

MILITARY PRODUCT GUIDE 

LINEAR INDUSTRY CROSS REFERENCE 

FAIRCHILD SIGNETICS NATIONAL SIGNETICS RAYTHEON 

pA 111 LMlll LM161 SE529 LMlll 

pA139 LM139 LH2111 LH2111 LM139 

pA733 pA733 LMlll LMlll RM733 

pAF155/156 LF 55/156 LMl19 LMl19 LF155/5~/57 

pAl0l LM10l LM139 LM139 LM101 

pAl01A LM101A LM193 LM193/193A LM101A 

MC1556 MC1556 LM733 pA733 LM124 

pA747 pA747 LF155/56 LF155/156 RM1556 

MC1555 SE555 LH2101A LH2101A RM747 

pA556 SE556-1 LM101A LM10l RM555 
LM10l LM101A 
LM124 LM124 

MOTOROLA SIGNETICS 
LM158 LM158 
LM1581 SE532 T.!. 

MLMlll LMlll LM747 pA747 LMlll 

MC1733 pA733 LM567 SE567 SN52733 

LF155/56 LF155/156 LM555 SE555 LF155/56 

MLM10l LM10l SN52101A 

MLM101A LM101A SN52555 

MC1747 pA747 
MC3556 SE556-1 PMI SIGNETICS 

SE556 

MC1508 MC1508-8 DAC-08 SE5008 & DAC-08 

BIPOLAR LSI 

BASE PACKAGE DESCRIPTION 

1/0 Interface 8X371 I 8-Bit Bidirectional 1/0 Port for 8X300/8X305 
8X372 I 8-Bit Bidirectional 1/0 Port for 8X300/8X305 
8X374 I 8-Bit 1/0 Port with Parity for 8X305 
8X376 I 8-Bit Bidirectional 1/0 Port for 8X300/8X305 
8X382 I 4-ln/4-0ut 1/0 Port for 8X300/8X305 

Memory (RAM) 8X350 F 256X8 Bit Bipolar RAM for 8X300/8X305 

Microprocessors 3002 I 2-Bit Central Processing Element 
8X305 I,W 8-Bit MicrocontroHer 

Semicustom Circuits 8A 1200 I ISL Gate Array 
8A 1260 I ISL Gate Array 
8A 1542 I ISL Gate Array 
8A 1664 I,G,W ISL Gate Array 
8A 1864 I,G,W ISL Gate Array 
8A 2176 I,G,W ISL Gate Array 

Sequencers 3001 I Microprogram Control Unit 

Special Purpose 8X310 I Interrupt Control Coprocessor for 8X305 
Circuits 8X360 I Memory Address Director for 8X305 

8X60 F FI FO RAM Controller 

Development Hardware and Kits I3X300KT1 8X305 Evaluation and Prototyping'Kit 
EZ-PRO Development System for 8X300/8X305 available 

from American Automation 
Programmer Available from Data 1/0 or American Automation 

(1/0 Port) 

Development Software 8X300AS1 8X300 Cross-assembler (MCCAP) FORTRAN 
Source Program 

Signetics 
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OCTOBER 1982 

SIGNETICS 

LM111 
LM139 
pA733 
LF155/156 
LM101 
LM101A 
LM124 
MC1556 
pA747 
SE555 

SIGNETICS 

LMlll 
pA733 
LF155/156 
LM101A 
SE555 
SE556-1 
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MILITARY DIVISION 

MILITARY PRODUCT GUIDE 

LOGIC~5400 SERIES 

DEVICE DESCRIPTION 

5400 Quad 2-lnput NAND Gate 
5404 Hex Inverter 
5420 Dual 4-lnput NAND Gate 
5426 Quad 2-lnput NAND Gate with o/c 
5432 Quad 2-lnput OR Gate 
5473 Dual J-K Master-Slave Flip-Flop 
5474 Dual 0-Type Edge Triggered Flip-Flop 
5475 Quad Bistable Latch 
5476 Dual J-K Master-Slave Flip-Flop 
5477 Quad Bistable Latch 
5485 4-Bit Magnitude Comparator 
5493 4-Bit Binary Counter 
5496 5-Bit Shift Register 
54121 Monostable Multivibrator 
54123 Retriggerable Monostable Multivibrator 
54126 Quad 3-State Buffer 
54151 8-Line to 1-Line Mux 
54153 Dual 4-Line to 1-Line Mux 
54161 Synchronous 4-Bit Binary Counter 
54163 Synchronous 4-Bit Binary Counter 
54164 8-Bit Parallel-Out Serial Shift Register 
54165 Parallel-Load 8-Bit Shift Register 
54174 Hex D-Type Flip-Flop with Clear 
54175 Quad 0-Type Edge-Triggered Flip-Flop 
54180 8-Bit Odd/Even Parity Checker 
54190 Synchronous Up/Down Counter (BCD) 
54191 Synchronous Up/Down Counter (Binary) 
54193 Synchronous 4-Bit Binary Up/Down Counter 
54279 Quad S-R Latch 

54365A Hex Buffer w/Common Enable (3-State) 
54366A Hex Buffer w/Common Enable (3-State) 
54367A Hex Buffer, 4-Bit and 2-Bit (3-State) 
54368A Hex Buffer, 4-Bit and 2-Bit (3-State) 

9309 Dual 4-1 nput Multiplexer 

NOTE 
1 = QPLI 2 = QPLlI • = In process 

Signetics 
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JM38510 
SLASH 
SHEET 

/00104 
/00105 
/00102 
/00805 
/16101 
/00202 
/00205 
/01501 
/00204 

-
/15001 
/01302 
/00902 
/01201 
/01203 
/15302 
/01406 
/01403 
/01306 
/01304 
/00903 

-
/01701 
/01702 
/01901 

-
-

/01309 
-

/16301 
116302 
116303 
116304 
101404 

OCTOBER 1982 

JAN MIL-STD 
QUALIFIED 883 

FLAT- FLAT-
DIP PACK DIP PACK 

1 1 F W 
1 1 F W 
1 1 F W 
1 - F -
1 1 F W 
1 1 F W 
1 1 F W 
1 1 F W 
1 1 F W 

- - - W 
1 1 F W 
1 1 F W 
1 1 F W 
1 1 F W 
1 1 F W 
1 1 F -
1 1 F W 
1 1 F W 
1 1 F W 
1 1 F W 
1 - F -. . F W 
1 1 F W 
1 1 F W 
1 1 F W 

- - . . . . - -
1 1 F W 
- - F W 
1 - F -
1 - F -
1 - F -
1 - F -
1 1 F W 
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MILITARY DIVISION 

MILITARY PRODUCT GUIDE 

LOGIC-54LS SERIES 

JM38510 
,SLASH 

DEVICE DESCRIPTION SHEET 

54LSOO Quad 2-lnput NAND Gate 130001 
54LS02 Quad 2-lnput NOR Gate 130301 
54LS04 Hex Inverter 130003 
54LS08 Quad 2-lnput AND Gate 131004 
54LS10 Triple 3-lnput NAND Gate 130005 
54LS14 Hex Schmitt Trigger 131302 
54LS20 Dual 4-lnput NAND Gate 130007 
54LS28 Quad 2-lnput NOR Buffer -
54LS32 Quad 2-lnput OR Gate 130501 
54LS37 Quad 2-lnput NAND Buffer 130202 
54LS42 BCD-to-Decimal Decoder 130703 
54LS73 Dual J-K Master-Slave Flip-Flop 130101 
54LS74 Dual D-Type Edge-Triggered Flip-Flop 130102 
54LS75 Quad Bistable Latch 131601 

54LS83A 4-Bit Binary Full Adder -
54LS85 4-BitMagnitude Comparator Gate 131101 
54LS86 Quad 2-lnput Exclusive-OR Gate 130502 
54LS90 Decade Counter 131501 
54LS93 4-Bit Binary Counter 131502 
54LS95 4-Bit Left-Right Shift Register 130603 
54LS96 5-Bit Shift Register 130604 
54LS107 Dual J-K Master-Slave Flip-Flop 130108 
54LS109 Dual J-K Positive Edge-Triggered Flip-Flop 130109 
54LS112 Dual J-K Negative Edge-Triggered Flip-Flop 130103 
54LS113 Dual J-K Negative Edge-Triggered Flip-Flop 130104 
54LS125 Quad Bus Buffer Gate w/3-State Outputs 132301 
54LS138 3-to-8 Line DecoderlDemux 130701 
54LS139 Dual 2-to-4 Line DecoderlDemux 130702 
54LS151 8-Line to 1-Line Mux 130901 
54LS153 Dual 4-Line to 1-Line Mux 130902 
54LS154 4-Line to 16-Line DecoderlDemux -
54LS157 Quad 2-lnput Data Selector (non-inv,) -

54LS161A Synchronous 4-Bit Binary Counter 131504 
54LS163A Synchronous·4-Bit Binary Counter 131512 
54LS164 8-Bit Parallel-Out Serial Shift Register 130605 
54LS173 Quad D-Type Flip-Flop (3-State) (8T10) -
54LS174 Hex D-Type Flip-Flop with Clear 130106 
54LS175 Quad D-Type Edge-Triggered Flip-Flop 130107 
54LS181 4-Bit Arithmetic Logic Unit 130801 
54LS190 Synchronous UplDown Counter (BCD) 131513 
54LS191 Synchronous UplDown Counter (Binary) 131509 

NOTE 
1 = Level 1 Qualification 
LCC = Leadless Chip Carrier 

2 = Level 2 Qualification • = In process 

JEDEC standard 20-Pin 

Signetics 
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JAN 
QUALIFIED 

FLAT-
DIP PACK DIP 

1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
- - F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
- - F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
- - F . . . 
1 1 F 
- - 1 
- - F 
1 1 . F 

1 1 F 
1 1 F 
- - F 
1 1 F 
1 1 F 
1 - F 
1 1 F 
1 1 F 

OCTOBER 1982 

MIL-STD 
883 

FLAT-
LCC PACK 

G W 
G W 
G W 
G W 
G W 
- W 
G W 
- W 
1 W 
- W 
- W 
- W 
- W 
- W 
- W 
- W 
G W 
- W 
- W 
- W 
- W 
- W 
G W 
- W 
- W 
- W 
G W 
G W . -
G W 
- -
- W 
- W 
- W 
- W 
- W 
- W 
- W 
- W 
- W 
- W 
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MILITARY DIVISION 

MILITARV.PRODUCT GUIDE 

LOGIC-54LS SERIES (Cont'd) 

DEVICE DESCRIPTION 

54LS192 Synchronous Decade UplDown Counter 
54LS193 Synchronous 4-Bit Binary UplDown Counter 

54LS194A 4-Bit Bidirectional Universal Shift Register 
54LS195A 4-Bit Parallel-Access Shift Register 
54LS197 Presettable Binary Counter/Latch (8291) 
54LS221 Dual Monostable Multivibrator 
54LS240 Octal I nverter Buffer 3-State 
54LS241 Octal Buffer 3-State 
54LS242 Quad Inverting TCRS 3-State 
54LS243 Quad TCRS 3-State 
54LS244 Octal Buffer 3-State 
54LS251 Data Selector/Mux with 3-State Outputs 
54LS253 Dual 4-Line to 1-Line Data Selector/Mux 

54LS257A Quad 2-Line to 1-Line Data Selector/Mux 
54LS258A Quad 2-Line to 1-Line Data Selector/Mux 
54LS261 2X4 Parallel Binary Multiplier 
54LS266 Quad Exclusive-NOR Gate 
54LS273 Octal D Flip-Flop 
54LS283 4-Bit Adder 
54LS290 Decade Counter 
54LS293 4-Bit Binary Counter 

54LS295B 4-Bit Right-Shift Left-Shift Register 
54LS298 Quad 2-:lnput Mux with Storage 
54LS363 Octal Latch for MaS Interface (3-State) 
54LS364 Octal Flip-Flop for MaS Interface (3-State) 

54LS365A Hex Buffer w/Common Enable (3-State) 
54LS367A Hex Buffer, 4-Bit and 2-Bit (3-State) 
54LS368A Hex Buffer, 4-Bit and 2-Bit (3-State) 
54LS373 Octal Transparent Latch (3-State) 
54LS374 Octal D Flip-Flop (3-State) 
54LS375 Quad Latch 
54LS377 Octal D Flip-FlOp Clock Enable 
54LS378 Hex.o Flip-Flop with Enable 
54LS393 Dual Binary Ripple Counter 

54LS395A 4-Bit Cascadeable Shift Register (3-State) 
54LS490 Dual Decade Ripple Counter 
54LS670 4X4 Register File (3-State) 

NOTE 
1 = Level 1 Qualification 
LCC = Leadless Chip Carrier 

2 = Level 2 Qualification • = In process 

JEDEC standard 20-Pin 

Signetics 
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JM38510 
SLASH 
SHEET 

131507 
131508 
130601 
130602 
132002 

-
132401 
132402 
132801 
132802 
132403 

-
-

130906 
130907 

-
130303 
132501 
131202 
132003 
132004 
130606 

-
-
-

132201 
132203 
132204 
132502 
132503 
131604 

-
-
-

130607 
132703 
131901 

OCiTOBER 1982 

JAN MIL-STD 
QUALIFIED 883 

FLAT- FLAT-
DIP PACK DIP LCC PACK 

1 1 F - W 
1 1 F - W 

· · F G W 
l' 1 F - W 
1 1 F - W 
- - · - · · - F G -
· - F G -

· · F - W 

· · F - W 

· - F - -
- - · - · · · F - W 
1 1 · G · 
1 1 · - · 
- - F - W 
1 1 F - W 
1 · F G -
· · F - W 
1 1 F - W 
1 1 F - W 
1 1 F - W 
- - F - W 
- - F G -
- - F - -
1 1 F - W 
1 1 F - W 
1 1 F - W 
1 - F - -
1 - F G -
1 1 F - W 
- - F - -
- - F - W 
- - ·F - W 
1 1 F - W 
1 1 'F - W 

· · F - W 
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MILITARY DIVISION 

MILITARY PRODUCT GUIDE 

LOGIC-54S SERIES 

JM38510 
SLASH 

DEVICE DESCRIPTION SHEET 

54S00 Quad 2-lnput NAND Gate 107001 
54S02 Quad 2-lnput NOR Gate 107301 
54S04 Hex Inverter 107003 
54S08 Quad 2-lnput AND Gate 108003 
54S10 Triple 3-lnput NAND Gate 107005 
54S11 Triple 3-lnput NAND Gate 108001 
54S20 Dual 4-lnput NAND Gate -
54S40 Dual 4-lnput NAND Buffer 107201 
54S51 Dual 2~Wide 2-lnput A01 Gate 107401 
54S74 Dual. D-Type Edge-Triggered Flip-Flop 107101 
54S85 4-Bit Magnitude Comparator 108201 
54S86 Quad 2-lnput Exclusive-OR Gate 107501 
54S112 Dua, J-K Negative Edge-Triggered Flip-Flop 107102 
54S113 Dual J-K Negative Edge-Triggered Flip-Flop 107103 
54S133 13-lnput NAND Gate 107009 
54S135 Quad Exclusive-OR/NOR Gate -
54S138 3-to-8 Line Decoder/Demux -
54S139 Dual 2-to-4 Line Decoder/Demux /07702 
54S140 Dual 4-lnput NAND Line Driver /08101 
54S151 8-Line to 1-Line Mux /07901 
54S153 Dual 4-Line to 1-Line Mux /07902 
54S157 Quad 2-lnput Data Selector (non-inv.) /07903 
54S158 Quad 2-lnput Data Selector (inv.) /07904 
54S174 Hex D-Type Flip-Flop with Clear -
54S181 4-Bit Arithmetic Logic Unit /07801 
54S182 Look-Ahead Carry Generator -
54S253 Dual 4-Line to 1-Line Data Selector/Mux -
54S273 Octal D-Type Flip-Flop with Reset -
545258 Quad 2-Line to 1-Line Data Selector/Mux -
54S26C Dual 5-lnput NOR Gate -
545280 9-Bit Odd/Even Parity Generator/Checker -
545374 Octal D-Type Flip-Flop (3-5tate) -

NOTE 
1 = Levell Qualification 
LCC = Leadless Chip Carrier 

2 = Level 2 Qualification • = In process 

JEDEC standard 20-Pin 

Signetics 

© Ie MASTER 1983 

JAN 
QUALIFIED 

FLAT-
DIP PACK DIP 

1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 

. - - F 
1 1 F 
1 1 F 
1 1 F 
1 - F 
1 1 F 
1 1 F 
2 2 F 
1 1 F 
- - F 
- - -
- - F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
1 1 F 
- - F 
1 - F 
- - . 
- - F 
- - F 
- - -
- - F 
- - -
- - F 

OCTOBER 1982 

MIL-STD 
883 

FLAT-
LCC PACK 

G W 
G W 
- W 
G W 
G W 
- W 
- W 
- W 
- W 
G W 
- -
G W 
- W 
- W 
- W 
- -
- -
- W 
- W 
- W 
G W 
- W 
- W 
- W . - . -
- W 
- -
- -
- W 
- -
- -
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MILITARY DIVISION 

MILITARY PRODUCT GUIDE 

LOGIC-ST INTERFACE SERIES 

DEVICE DESCRIPTION 

8T05 7-Segment Decoder Display Driver (Active-Hi Outputs) 
8T09 Quad Bus Driver with 3-State Outputs 
8T13 Dual Line Driver 
8T16 Dual Communications EIA/MIL Receiver with Hysteresis 
8T18 Dual 2-lnput NAND (High Voltage to TTL Interface) 

8T26A Quad Bus Driver/Receiver (3-State OutP.uts) 
8T28 Quad Non-Inverting Bus Driver/Receiver (3-State Outputs) 
8T30 Dual TTLlDTL to MOS Transceiver/Port Controller 
8T38 Quad Bus Transceiver (Open Collector) (DM8838) 
8T80 Quad 2-lnput NAND Gate (High Voltage) 
8T90 Hex Inverter (High Voltage) 
8T97 High Speed Hex Buffers/Inverters (74367/DM8097) 
8T98 High Speed Hex Buffers/Inverters (74368/DM8098) 
8T126 Quad 3-State Transceivers 
8T127 Quad 3-State Transceivers 
8T128 Quad 3-State Transceivers 
8T129 Quad 3-State Transceivers 

LOGIC-S2XX SERIES 

DEVICE DESCRIPTION 

8202 Buffer Register 
8250 Binary-to-Octal Decoder 
8266 2-input 4-Bit Digital Multiplexer 
8273 10-Bit Serial-In Parallel-Out Shift Register 
8280 BCD Decade Counter/Storage Element 
8281 4-Bit Binary Counter/Storage Element 

Signetics 

420 

OCTOBER 1982 

MIL-STD 
883 

FLAT 
DIP PACK 

F W 
F W 
F W 
- -
F W 
F R 
F W 
F -
F W 
F W 
F W 
F R 
F R 
F W 
F W 
F W 
F W 

MIL-STD 
883 

FLAT 
DIP PACK 

F W 
F W 
F W 
F W 
F W 
F W 
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MILITARY DIVISION 

MILITARY PRODUCT GUIDE 

BIPOLAR MEMORY 

DEVICE ORGANIZATION 

PROMs 
82S23 32X8 
82S115 512X8 
82S123 32X8 
82S126 256X4 
82S129 256X4 
82S130 512X4 
82S131 512X4 
82S137 1024X4 
82S141 512X8 
82S147 512X8 
82S181 1024X8 
82S185 2048X4 
82S2708 1024X8 
82LS2708 1024X8 
82S191 2048X8 
FPLF 
82S100 16X48X8 
82S101 16X48X8 
82S102 16X9 
82S103 16X9 
82S104 16X48X8 
82S105 16X48X8 
82S106 16X48X8 
82S107 16X48X8 
82S150 . 18X12 
82S151 18X12 
82S152 18X32X10 
82S153 18X32X10 
82S154 16X32X12 
82S155 16X32X12 
82S156 16X32X12 
82S157 16X32X12 
82S158 16X32X12 
82S159 16X32X12 
RAMs 
54S189 16X4 
54S301 256X1 
82S09 64X9 
82S19 64X9 
82S16 256X1 
82S25 16X4 
82S210 256X9 
82S212 256X9 
8X350 256X8 

OR = BeD Flat Pack 
F = Cerdip 
I = Ceramic Dip 
G = Leadless 28 PINS 
W = Ceramic Flat Pack 

© Ie MASTER 1983 

PACKAGE· 
OUTPUT 
CIRCUIT 

F R OC 
I R TS 
F W TS 
F W OC 
F R TS 
F R OC 
F R TS 

F,I R TS 
F,r R TS 
F R TS 

F,I R,G TS 
I R TS 

F,I R TS 
F R TS 
I R,G TS 

R,G TS 
R OC 
R OC 
R TS 
R OC 
R TS 
R OC 
R OC 
R OC 
R TS 
R OC 
R TS 
R OC 
R TS 
R OC 
R TS 
R OC 
R TS 

F R TS 
F R OC 
I R OC 
I R OC 
F R TS 
F R OC 
I R TS 
I R TS 
r r TS 

OCTOBER 1982 

NUMBER JAN M-38S10 
OF PINS DEVICE SLASH SHEET PKG QUAL STATUS 

82S23 120701 F QPLI 
16 82S123 120702 F QPLI 
24 82S126 120301 F QPLI 
16 82S129 120302 F QPLI 
16 82S130 120401 F QPLI 
16 
16 

82S131 120402 F QPL.I en 
82S137 120602 F QPLI U 

16 
18 

82S141 120802 F QPL I +-' 
Q) 

82S115 120803 F QPL II C 
24 82S181 120904 F QPLI 0') 

20 82S185 120902 I, F QPLI C/) 
24 82S2708 120905 I QPL II 
18 82S 191 121002 QPL II 
24 82S100 I{Draft) Planned 
24 
24 

+ Per OPL M38510-38 dated June 1982 

28 
28 
28 
28 
28 
28 
28 
28 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

16 
16 
28 
28 
16 
16 
24 
22 
22 

Signetics 
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MILITARY DIVISION 

MILITARY PRODUCT GUIDE 

BIPOLAR MEMORY CROSS REFERENCE 

AMD SIGNE-TICS 

2700/27L800 82816 
27808/27L808 82823 
27809/27L809 828123 
27510 825126 
27811 828129 
3101 82825 

FAIRCHILD SIGNETICS 

93403 82825 
93417 828126 
93419 82809 
93421 82816 
93427 828129 
93431 828130 

. 93436 828130 ' 
93441 828131 
93446 828131 
93448 828141 
93453 828137 
93457 828126 
93467 828129 
93451 828181 
-- 825191 

HARRIS SIGNETICS 

0064 82525 
HM7602-2 82823 
HM7603-2 828123 
HM7608-2 8282708 
HM7610-2 828126 
HM7611-2 828129 
HM7620-2 828130 
HM7621-2 828131 
HM7641-2 828141 
HM7643-2 828137 
HM7647-2 828115 
HM7681-2 828181 
HM7685-2 828185 
HM76161 828191 

422 

INTEL SIGNETICS 

2708' 8282708 
3101 82825 
3106/A 82816 
3601 828126 
3602 825130 
3605 828136 
3622 828131 
3624 828141 
3625 828137 
3628 828181 
3636 825191 

INTER81L SIGNETICS 

5501 82825 
5523A 82816 
5533 548301 
5600 82823 
5603A 825126 
5604 828130 
5610 828123 
5623A 828129 
5624 828131 
5625 828141 
56526 825137 

MOTOROLA SIGNETICS 

4064 82825 
4256 82816 
5005 828126 

Signetics 

OCTOBER 1982 

MMI SIGNETICS 

5300-1 828126 
5301-1 828129 
5305-1 828130 
5306-1 828131 
5330 82523 
5331 825123 
5341 825141 
5353 825137 
5381 825181 
5385 8252708 
5531 82516 
5560 82525 

NATIONAL SIGNETICS 

545188 82523 
545287 825129 
545288 825123 
545387 825126 
545570 825130 
545571 825131 
545573 825137 
86L99 82525 
875296 825141 
878181 825181 
875191 828191 

T.I. SIGNETICS 

545188 82523 
548189 548189 
548287 825129 
548288 828123 
548301 548301 
545387 828126 
545474 828141 
545476 828137 
548478 828181 

NOTE 

ParIs are pin for pin functional replacements except 

where noted .. 
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MILITARY DIVISION 

MILITARY PRODUCT GUIDE 

BIPOLAR MICROPROCESSORS 

AVAILABILITY 

PRODUCT DESCRIPTION DIP FLAT PACK 

3001 Microprogram Control Unit I R 
3002 Central Processing Element (2-bit slice) I R 
8X300 Interpreter / Microcontroller I 

* Under development 

MICROPROCESSOR SUPPORT CIRCUITS 

AVAILABILITY 

PRODUCT DESCRIPTION DIP FLAT PACK 

LOGIC 
54123 Retriggerable Monostable Multivibrator F R 
54180 8-Bit Odd / Even Parity Checker F R 
54LS194 4-Bit Bidirectional Shift Register I 
54LS195 4-Bit Parallel-Access Shift Register I 
54LS365 High Speed Hex .3-State Buffer F W 
54LS366 High Speed Hex 3-State Buffer F W 
54LS367 High Speed Hex 3-State Buffer F W 
54LS368 High Speed Hex 3-State Buffer F W 

INTERFACE 
8T09 Quad Bus Driver with 3-State Output F W 
8T13 Dual Line Driver F W 
8T26A Quad Bus Driver / Receiver (3-State) F W 
8T28 Quad Bus Non-Inverting Driver / Receiver (3-State) F W 
8T32 Programmable 8-Bit I/O Port (3-State), IV Byte I 
8T35 Asynchronous Programmable 8-Bit I/O Port I 

(Open Collector) 
8T95 High Speed Hex Buffer (3-State) F R 
8T97 High Speed Hex Buffer (3-State) F R 
8T98 High Speed Hex Inverter (3-State) F R 
8T126 Quad 3-State Transceivers F W 
8T127 Quad 3-State Transceivers F W 
8T128 Quad 3-Slate Transceivers F W 
8T129 Quad 3-State Transceivers F W 

* Under development 

Signetics 
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424 

STATIC RANDOM ACCESS MEMORIES Military (TA = ·5.5°C to +125°CI 

Access Power Package 
Time Maximum Current ImAI Supply Number Type 

Part Number . Organization Ins I Operating Standby IVoltsl 01 Pins INote 11 

SYM2114A-3 1024 x 4 150 70 -- +5 18 C. D. F 
SYM2114A-4 1024 x 4 200 70 -- +5 18 C. D. F 
SYM2114A-5 1024 x 4 250 70 -- +5 18 C. D. F 
SYM2148H-3 1024 x 4 55 150 30 ·5 18 C. D. F 
SYM2148H 1024 x 4 70 150 30 ·5 18 C. D. F 
SYM2148H-6 1024 x 4 85 150 30 ·5 18 C. D. F 
SYM2149H-3 1024 x 4 55 150 -- ·5 18 C. D. F 
SYM2149H 1024 x 4 70 150 -- ·5 18 C. D. F 
SYM2149H-6 1024 x 4 85 150 -- ·5 18 C. D. F 

SYM2147-3 4096 x 1 55 180 30 ·5 18 C. D. F 
SYM2147 4096 x 1 70 180 30 ·5 18 C. D. F 
SYM2147-6 4096 x 1 85 180 30 ·5 18 C. D. F 

SYM2128-3 2048 x 8 150 100 30 ·5 24 C,D,K 
SYM2128-4 2048 x 8 200 100 30 ·5 24 C,D, K 
SYM2129-3 2048 x 8 150 100 -- ·5 24 C, 0, K 
SYM2129-4 2048 x 8 200 100 -- ·5 24 C, 0, K 

SYM2167[2j 16,384 x 1 70 Note 3 Note 3 +5 24 C, 0, K 
SYM2168[2j 4096 x 4 70 Note 3 Note 3 +5 24 C, 0, K 
SYM2169[2j 4096 x 4 70 Note 3 - +5 24 C, 0, K 

READ ONLY MEMORIES (ROMs) Military (TA = ·55°C to +125°CI 

SYM3316 2048 x 8 100 150 -- +5 24 82S191 C. 0 
SYM3316A 2048 x 8 100 150 30 +5 24 82S191 C. 0 

SYM2332 4096 x 8 450 100 -- +5 24 TMS2532 C. 0 
SYM2333 4096 x 8 450 100 -- +5 24 2732/A C. 0 

SYM2364 8192 x 8 450 100 -- +5 24 TMS2564 C,D,K 
SYM2364A 8192 x 8 450 100 12 +5 24 TMS2564 C,D,K 
SYM2365 8192 x 8 450 100 -- +5 28 2764 C,D,K 
SYM2365A 8192 x 8 450 100 12 +5 28 2764 C, D,K 

SYM23128 16,384 x 8 450 100 - +5 28 27128 C, 0, K 
SYM23128-3 16,384 x 8 300 100 - +5 28 27128 C, 0, K 
SYM23128A 16,384 x 8 450 100 10 +5 28 27128 C, 0, K 
SYM23128A·3 16,384 x 8 300 100 10 +5 28 27128 C,D, K 

Notes: 
1. C = Ceramic, 0 = Cerdip, F = Flatpack, P = Plastic, K = Leadless Chip Carrier. 
2. Advanced Information. 
3. Not Available. 

Swertek 
SYNERTEK INC. • A SUBSIDIARY OF HONEYWELL, 3001 STENDER WAY, SANTA CLARA, CA 95054 

TELEPHONE (408) 988-5600 • TWX: 910-388-0135 
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Svnertek. .. SYM2114A 
Military 1024 x 4 Static 

Random Access Memory 
Extended Temperature Range (-55° C t9 +125° C) 

Features 
• Totally TTL Compatible: 

All Inputs, Outputs, and Power Supply 

• Common Data I/O 
• 400 mV Noise Immunity 
• High Density 18 Pin Package 

Description 
The SYM2114A is a 4096- Bit static Ra ndom Access Memory 
organized 1024 words by 4-bits and is fabricated using 
Synertek's N-channel Silicon-Gate MOS technology. It is 
designed using fully DC stable (static) circuitry in both the 
memory array and the decoding and therefore requires no 
clock or refreshing to operate. Address setup times are not 
required and the data is read out nondestructively with the 
same polarity as the input data. Common Input/Output pins 
are provided to simplify design of the bus oriented systems, 
and can drive 1 TIL load. 

• 150ns Maximum Access 
• Low Operating Power 

-385 mW Max. 

• No Clocks or Strobes Required 
.• Identical Cycle and Access Times 

• Single +5V Supply 

The SYM2114A is designed for memory applications where 
high performance, low cost, large bit storage, and simple 
interfacing are important design objectives. It is totally TIL 
compatible in all respects: inputs, outputs, and the single 
+5V supply. A separate Chip Select (CS) input allows easy 
selection of an individual device when outputs are or-tied. 

The SYM2114A is packaged in an l8-pin DIP for the highest 
possible density and is fabricated with N-channel, Ion 
Implanted, Silicon-Gate technology - a technology pro
viding excellent performance characteristics as well as 
iJ1lproved protection against contamination. 

SYM2147 
Military 4096 x 1 Static 

Random Access Memory 
Extended Temperature Range (-55°C to +125°C) 

Features 

• 55 ns Maximum Access 

• No Clocks or Strobes Required 

• Automatic C1: Power Down 
• Identical Cycle and Access Times 

• Single +5V Supply (±10%) 

Description 

The Synertek SYM2l47 is a 4096-8it Static Random Access 
Memory organized 4096 words by l-bit and is fabricated 
using Synertek's new N-Channel Silicon-Gate HMOS tech
nology. It is designed using fully static circuitry, therefore 
requiring no clock or refreshing to operate. Address set-up 
times are not required and the data is read out non
destructively with the same polarity as the input data. 
Separate data input and output pins provide maximum design 
flexibility. The three-state output facilitates memory expan
sion by allowing the outputs to be OR-tied to other devices. 

© Ie MASTER 1983 

• Totally TTL Compatible 
All I nputs and Outputs 

• Separate Data Input and Output 

• High Density l8-Pin Package 

• Three-State Output 

The SYM2l47 offers an automatic power down feature. 
Power down is controlled by the Chip Enable input. When 
Chip Enable(CE) goes high, thus de-selecting the SYM2l47, 
the device will automatically power down and remain in a 
standby power mode as long as CE remains high. This unique 
feature provides system level power savings as much as 
80%. 

The SYM2l47 is packaged in an l8-pin DIP for the highest 
possible density. The device is fully TIL compatible and has a 
single +5V power supply. 
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Svnertek. 
IF 

SYM2148H/SYM2149H 
Military 1024 x 4 Static

Random Access Memory 
Extended Temperature Range (-55° C to +125° C) 

Features 
• 55 ns Maximum Access 
• No Clocks or Strobes Required 
• Automatic CE Power Down (SYM2148H) 
• Fast Chip Select Access Time: 25 ns Max. (SYM2149H) 
• Identical Cycle and Access Times 

Description 
The Synertek SYM2148H/SYM2149H are 4096-Bit Static 
Random Access MemorTes organized 1024 words by 4 bits 
and are fabricated using Synertek's new N-Channel Silicon 
Gate technology. They are designed using fully static circuitry, 
therefore requiring no clock or refreshing to operate. Address 
set-up times are not required and the data is read out non
destructively with the same polarity as the input data. 
Common data input and output pins provide maximum design 
flexibility. The three-state output facilitates memory expan
sion by allowing the outputs to be OR-tied to other devices. 

The SYM2148H offers an automatic power down feature. 
Power down is controlled by the Chip Enable input. When 
Chip Enable (CE) goes high, thus de-selecting the SYM2148H, 

Pin Configuration 

As 

A6 

A7 

As 

SYM2148H/SYM2149H 
A9 

A6 Vee 

As A7 

A4 As 1101 

A3 Ag 1/02 

Ao I/O, 1/03 

A, 1/02 
1/04 

A2 1/0 3 

CE/CS 110 4 

GND WE 

• Single +5V Supply (±1'0%) 
• Industry Standard 2114 Pinou.t 
• Totally TTL Compatible All Inputs and Outputs 
• Common Data Input and Output 
• High Density 18-Pin Package 
• Three-State Output 

the device will automatically power down and remain in a 
standby power mode as long as CE remains high. This unique 
feature provides system level power savings as much as 85%. 

The SYM2149H offers a chip select access that is faster than 
its address access. In a typical application, the address access 
begins as soon as the address is valid. At this time, t~e high 
order addresses are decoded and the desired memory is then 
selected. With the faster chip select access, this decode time 
will not add to the overall access time thus significantly 
improving system performance. 

The SYM2148H/SYM2149H is packaged in an 18-pin DIP for 
. the highest possible density. The device is fully TTL compati

ble and has a single +5V power supply. 

Block Diagram 
~----------------~ 

ROW 
SELECT 

MEMORY ARRAY 
64 ROWS 

64 COLUMNS 

COLUMN 1/0 CIRCUITS 

-Vee. 

-GND 

WE -+-----i 

426 © Ie MASTER 1983 



Svnertek. 
~ 

SYM2128/SYM2129 
Military 2048 x 8 Static 

Random Access Memory 
Extended Temperature Range ( -55°C to +125°C) 

Features 
• 150 nsec Maximum Access Time 
• Fully Static Operation: 

No Clocks or Strobes Required 
• Fast Chip Select Access Time: 60 ns Max. (SYM2129) 
• Automatic CE Power Down (SYM2128) 
• Identical Cycle and Access Times 

Descri ption 
The Synertek SYM2128/SYM2129 are 16,384 bit static 
Random Access Memories organized 2048 words by eight 
bits and are fabricated using Synertek's new scaled 
n-channel silicon gate technology. They are designed using 
fully static circuitry, therefore requiring no clock or refreshing 
to operate. The common data input and three-state. output 
pins optimize compatibility with systems utilizing a bidirec
tional data bus. 

The SYM2128 offers an automatic power down feature under 
the control of the chip enable (CE) input. When CE goes high, 
thus deselecting the chip, the device will automatically power 
down and remain in a standby power mode as long as CE 
remains high. This featu·re provides significant system level 
power savings. 

Pin Configuration 

SYM2128/SYM2129 

A7 Vee 

As Aa 

A5 Ag 

A4 WE 

A3 DE 

A2 AlO 

A1 CS 

Ao I/0a 

1/0 1 1/0 7 

1/0 2 1/0 6 

1/0 3 1/0 5 

GND 1/0 4 

© Ie MASTER 1983 

• Single +5V Supply (±1 0%) 
• Pin Compatible with 2716 16K EPROM 
• Totally TTL Compatible: 

All Inputs and Outputs 
• Common Data Input and Output 
• Three-State Output 
• JEDEC Approved Pinout 

The SYM2129 offers a chip select access that is faster than 
its address access. In a typical application, the address 
access begins as soon as the address is valid. At this time, 
the high order addresses are decoded and the desired 
memory is then selected. With the faster chip select access, 
this decode time will not add to the overall access time thus 
significantly improving system performance. 

The SYM2128/SYM2129 are configured in the JEDEC 
approved pinout for 24 pin byte organized memories and are 
pin compatible with 16K ROMs, EPROMs and EEPROMs. This 
offers the user the flexibility of being able to switch between 
RAM, ROM, EPROM, or EEPROM as his needs dictate with a 
minimum of board changes. 

Block Diagram 

AO 

A3 
ROW 

A5 
ADDRESS 

A6 DECODER 
A7 DRIVER 
As 

A9 

Al COLUMN 
A2 ADDRESS 

A4 DECODER 

AlO 
DRIVER 

WE 
CS 

BE----OII 

16.384 BIT ARRAY 
(128)( 128) 

OUTPUT ENABLE 

1/01 

1/0 2 

1/03 

1./0 4 

.1/0 5 

110 6 

1/0 7 

I/0s 
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Svnertek. 
'j 

SYM2167 

Military 16,384 x1 Static 
Random Access Memory 

ADVANCED INFORMATION 

OCTOBER 1982 
Extended Temperature Range (-55°C to +125°C) 

Features 

• 70 ns Maximum Access 
• No Clocks or Strobes Required 
• Automatic CE Power Down 
• Identical Cycle and Access Times 
• Single +5V Supply 

Description 
The Synertek SY2167 is a 16,384-Bit Static Random Access 
Memory organized 16,384 words by 1-bit and is fabricated 
using Synertek's new M-Channel Double Polysilicon Gate 
HMOS technology. It is designed using fully static circuitry, 
therefore requiring no clock or refreshing to operate. Address 
set-up times are not required and the data is read out non
destructively with the same polarity 'as the input data. 
Separate data input and output pins provide maximum design 
flexibility. The three-state output facilitates memory expan
sion by allowing the outputs to be OR-tied to other devices. 

• Available in Ceramic (C), Cerdip (D), Flat Pack (F) and Lead
less Chip Carrier (K) 

• Totally TTL Compatible 
All Inputs and Outputs 

• Separate Data Input and Output 
• High Density 20 Pin Package 
• Three-State Output 

The SY2167 offers an automatic power down feature. Power 
.down is controlled by the Chip Enable input. When Chip 
Enable (CE) goes high, thus de-selecting the SY2167, the 
device will automatically power down and remain in a standby 
power mode as long as CE remains high. This unique feature 

. provides system level power savings as much as 80%. 

The SY2167 is packaged in a 20-pin DIP for the highest 
possible density. The device is fully TIL compatible and has a 
single +5V power supply. 

Block Diagram 

Pin Configuration 

AO 

Al 2 

A2 3 

A3 4 

A4 5 

A5 6 

A6 7 

DO 8 

WE 9 

GND 10 

428 

Vee 

A13 

A12 

An 

AlO 

Ag 

As 

A7 

DIN 

CE 

WE 

Ag 

MEMORY ARRAY 
128 ROWS 

128 COLUMNS 

--vee 
--GND 

DOUl 

@ Ie MASTER 1983 



SYM2168/SYM2169 

Military 4096 x 4 Static 
Random Access Memory 

Advanced Information 

October 1982 
Extended Temperature Range (-55°C to +125°C) 

Features 
o 70 ns Maximum Access Time 

o No Clocks or Strobes Required 

o Fast Chip Select Access Time: 50 ns Max. (SY2169) 

• Automatic CE Power Down (SY2168) 
• Identical Cycle and Access Times 

o Available in Ceramic (C), Cerdip (D), Flatpack (F) and Lead
less Chip Carrier (K) 

Description 
The Synertek SY2168/SY2169 is a 16,384-Bit Static 
Random Access Memories organized 4096 words by 4 bits 
and are fabricated using Synertek's scaled n-channel double 
poly silicon gate technology. They are designed using fully 
static circuitry, therefore requiring no clock or refreshing to 
operate. Address set-up times are not required and the data is 
read out non-destructively with the same polarity as the input 
data. Common data input and output pins provide maximum 
design flexibility. The three-state output facilitates memory 
expansion by allowing the outputs to be OR-tied to other 
devices. 

The SY2168 offers an automatic power down feature. Power 
down is controlled by the Chip Enable input. When Chip 
Enable (CE) goes high, thus de-selecting the SY2168, the 
device will automatically power down and remain in a standby 
power mode as long as CE remains high. This unique feature 
provides system level power savings as much as 85%. 

Pin Configuration 

SYM2168/SYM2169 

A7 Vcc 

A6 As 

As Ag 

A4 A,o 

A3 Al1 

Ao I/O, 

A, 1/02 

A2 1/03 

CE/CS 1/04 

GND WE 
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• Single +5V Supply (±1 0%) 
o JEDEC Standard Pinout 

o Totally TIL Compatible All Inputs and Outputs 

• Common Data Input andOutput 

• High Density 20-Pin Package 

o Three-State Output 

The SY2169 offers a chip select access that is faster than its 
address access. In a typical application, the address access 
begins as soon as the address is valid. At this time, the high 
order addresses are decoded and the desired memory is then 
selected. With the faster chip select access, this decode time 
will not add to the overall access time thus significantly 
improving system performance. 

Both parts are packaged in a 20-pin DIP for the highest 
possible density. Both devices are fully TIL compatible and 
have a single +5V power supply. 

Block Diagram 

AS 

Ag 

AlO 

ROW 
SELECT 

CE/~ ----~-"" 

WE 

MEMORY ARRAY 
64 ROWS 

64 COLUMNS 

COLUMN 1/0 CIRCUITS 

-- Vee 

-- GNO 
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Features 
• Access Time 200/300/450 ns (max) 
• 2048 x 8 Bit Organization 
• Single +5 Volt Supply 
• Totally Static Operation 
• JEDEC Approved Pinout 

Description 
The SY2316B high performance Read Only Memories are 
organized 2048 words by8 bits with access times from 200 to 
450 ns. The ROMs are designed to be compatible with all 
microprocessor and similar applications where high perfor
mance. large bit storage ansi simple interfacing are important 
design considerations. This device offers TTL input and output 
levals with a minimum of 0.4 Volt noise immunity in conjunc
tion with a +5 Volt power supply. 

SYM2316B 
2048 x 8 Static 

Read Only Memory 

• Completely TTL Compatible 
• Three-State Outputs for Wire-OR Expansion 
• Three Programmable Chip Selects 
• Pin Compatible with 2116 EPROM 
• Replacement for Two 2708s 

The SY2316B operates totally asynchronously. No clock input 
is required. The three programmable Chip Select inputs allow 
eight 16K ROMs to be OR-tied without external decoding. The 
device offers three-state output buffers for memory 
expansion. 

Designed to replace the 2716 EPROM. the SY2316B can 
eliminate the need to redesign printed circuit boards for 
volume mask programmed ROMs after prototyping with 
EPROMs. 

SYM2332/SYM2333 
Military 4096 x 8 Static 

Random Access Memory 
Extended Temperature Range (-55°C to +125°C) 

Features 
• SYM2333-273 EPROM Pin Compatible 
• 4092 x 8 Bit Organizations 
• Single +5 Volt Supply (±1 0%) 
• Access Time - 450 ns (max.) 
• Totally Static Operation 
• Completely TTL Compatible 

Description 
The SYM2332 and. SYM2333 high performance read only 
memories are organized 4096 words by 8 bits with access 
times of less than 450 ns. They are designed to be compatible 
with all microprocessor and similar applications where high 
performance. large bit storage and simple interfacing are 
important design considerations. These devices offer TTL 
input and output levels with a minimum of 0.4 Volt noise 
immunity in conjunction with a +5 Volt power supply. 

430 

• SYM2332-2532 EPROM Pin Compatible 
• Three-State Outputs for Wire-OR Expansion 
• Two Programmable Chip Selects 
• EPROMS Accepted as Program Data Inputs 

The SYM2332 and SYM2333 operate totally asynchro
nously. No clock input is required. The two programmable 
Chip Select inputs allow four 32K ROMs to be OR-tied 
without external decoding. Both devices offer three-state 
output buffers for memory expansion. 

Designed to replace 32K EPROMs. the SYM2332 and 
SYM2333 can eliminate the need to redesign printed circuit 
boards for volume mask programmed ROMs after proto
typing with EPROMs. 
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SYM2364/SYM2364A 
Military 8192 x 8 Static 

Random Access Memory 
Extended Temperature Range (-55°C to +125°C) 

Features 
• 2564 EPROM Pin Compatible 
• 8192 x 8 Bit Organization 
• Single +5 Volt Supply 
• Access Time - 450 ns (max) 
• Totally Static Operation 
• Completely TTL Compatible 

Description 
The SYM2364 and SYM2364A high performance Read Only 
Memories are organized 8192 words by 8 bits with an access 
time of 450. ns. The ROMs are designed to be compatible 

with all microprocessor and similar applications where 
high performance, large bit storage and simple interfacing 
are important design considerations. Both ROMs conform to 
the JEDEC approved pinout for 24 pin 64'K ROMs. 

The SYM2364 offers the simplest operation (no power 
down:) Its programmable chip select allows two 64K ROMs 
to be OR-tied without external decoding. 

• 24 Pin JEDEC Approved Pinout 
• SYM2364A - Automatic Power Down (CE) 
• SYM2364 _ Non Power Down Version 

- Programmable Chip Select 
• Three State Outputs for Wire-OR Expansion" 
• EPROMs Accepted as Program Data Input 

The SYM2364A offers an automatic power down feature. 
Power down is controlled by the Chip Enable (CE) inpu,t. 
When CE goes high, the device will automatically power 
down and remain in 'a low power standby mode as long as 
CE remains high. This unique feature provides system level 
power savings as much as 90%. ' 

Both the SYM2364 and SYM2364A are pin compatible with 
the 2564 EPROM thus eliminating' the need to redesign 
printed circuit boards for volume mask programmed ROMs 
after prototyping with EPROMs. 

SYM2365/SYM2365A 
Military 8192 x 8 Static 

Random Access Memory 
Extended Temperature Range (-55°C to +125°C) 

Features 
• 2764 EPROM Pin Compatible 
• 8192 x 8 Bit Organization 
• Single +5 Volt Supply 
• Access Time - 450 ns (max) 
• Totally Static Operation 
• Completely,TTL Compatible 
• 28 PinJEDEC Approved Pinout 

Description 
The SYM2365 and SYM2365A high performance Read Only 
Memories are organized 8192 words by 8 bits with an access 
time of 450 ns. The ROMs are designed to be compatible with 
all microprocessor and similar applications where high 
performance, large bit storage and simple interfacing are 
important design considerations. Both ROMs conform to the 
JEDEC approved pinout for 28 pin 64K ROMs. 

The SYM2365 offers the simplest operation (no power 
down.) Its four programmable chip selects allow up to sixteen 
64K ROMs to be OR-tied without external decoding. 

The SYM2365A offers an automatic power down feature. 
Power down is controlled by the Chip Enable (CE) input. 

© Ie MASTER 1983 

• SYM2365A - Automatic Power Down (CE) 
- Output Enable Function (OE) 
- Two Programmable Chip Selects 

• SYM2365 - Non. Power Down Version 
- Four Programmable Chip Selects' 

• Three State Outputs for Wire-OR Expansion 
• EPROMs Accepted as Program Data Input 

When CE goes high, the device will automatically power 
down and remain in a low power standby mode as long as CE 
remains high. This unique feature provides 'system level 
power savings as much as 90%. An additional feature of the 
SYM2365A is the Output Enable (OE) function. This 
eliminates bus contention in multiple bus microprocessor 

. systems. The two programmable chip selects allow up to four 
64K ROMs to be OR-tied without external, decoding, 

Both the SYM2365 and SYM2365A are pin compatible with 
the 2764 EPROM thus eliminating the need to redesign 
printed circuit boards for volume mask programmed ROMs' 
after prototyping with EPROMs. 
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Synertek. SYM3316/SYM3316A 
2048 x 8 High Speed 
Read Only Memory 

Extended Temperature Range (-55°C to +125°C) 

Features 
• Access Time - lOOns (max.) 
• Single +5 Volt Supply (± 10%) 
• Contact Programming 
• Four Week Prototype Turnaround 
• Completely TIL Compatible 
• Totally Static Operation 

Description 
The SYM 3316 and SYM3316A are high speed 16,384 bit 
static mask programmable Read Only Memories organized 
2048 words by 8 bits. Designed to be pin compatible with 
16K bipolar PROMs, they eliminate the need to redesign -
printed circuit boards for volume production after proto
typing with PROMs. 

The SYM3316A offers an automatic power down feature. 
Power down is controlled by the Chip Enable (CE) input. 
When CE goes high, the device will automatically power 
down and remain in a standby power mode as long as CE 
remains high. This unique feature provides system level 

Pin Configurqtions 

SYM3316 SYM3316A 

A7 Vee A7 Vee 

AI As AI As 
As A, As A, 

A4 A10 A4 A10 

, A3 CS1 A3 CE 
Az CSz Az CS1 

A1 CS3 A1 CSz 

Ao De Ao De 
01 07 01 07 

Oz O. Oz 06 

03 Os 03 05 

GND 04 GND 04 
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• SYM 3316A - AutomCJtic Power Down (GE) 
• Pin Compatible with 16K Bipolar PROMs -

Replaces 3636 or 825191 
• Three-State Outputs for Wire-OR Expansion 
• Three Programmable Chip Selects (two on SYM 3316A) 
• 16K Bipolar PROMs Accepted as Program Data Inputs 

power savings of as much as 80%. The two programmable 
chip selects (CS) allow as many as four ROMs to be OR-tied 
without external decoding. 

The SYM3316 offers somewhat simpler operation than the 
SYM3316A. It's three programmable chip selects allow up to 
eight ROMs to be OR-tied without external decoding. 

Both devices are fabricated using Synertek's scaled high 
performance N-channel MOS technology. This, combined 
with innovative design techniques, provides the high per
formance and "ease-of-use features associated with static 
memories. 

Block Diagram 

Vee GND 

! r 
A3 

A.c 
As 

16,384 BIT 
As ROM 

A7 CELL ARRAY 

As 

A, 

Ao A1 Az A10 CS1 CSz CS3 CE 
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TEXAS INSTRUMENTS MILITARY PRODUCTS • 
Texas Instruments Military program offers high reliability integrated circuits covering a complete product spectrum. The program is 
designed to meet and support Military processing requirements. Processing to JM-38510 (JANB) and MIL-Standard-883 Class B 
assures the user of quality products and reliable performance. 

GENERIC TYPE AND JAN DEVICE CROSS REFERENCE GUIDEttt 

TTL 54 SERIES TTL 54 SERIES TIL 54H SERIES TTL 54LS SERIES TTL 54LS SERIES 

CIRCUIT JAN CIRCUIT JAN CIRCUIT JAN CIRCUIT JAN CIRCUIT JAN 
TYPE INO. TYPE INO. TYPE INO. TYPE INO. TYPE INO. 

5400 00104 54121 01201 54H40 02401 54LS13 31301 54LS174 30106 
5401 00107 54122 01202 54H50 04001 54LS14 31302 25LS174 33106 
5402 00401 54123 01203 54H51 04002 54LS15 31002 54LS175 30107 
5403 00109 54125 15301 54H53 04003 54LS20 30007 25LS175 33107 
5404 00105 54126 15302 54H54 04004 54LS21 31003 54LS181 30801 
5405 00108 54132 15103 54H55 04005 54LS22 30008 54LS190 31513 
5406 00801 54145 01005 54H72 02201 54LS26 32102 54LS191 31509 
5407 00803 54147 15601 54H73 02202 54LS27 30302 54LS192 31507 
5408 01601 54148 15602 54H74 02203 54LS28 30204 54LS193 31508 
5409 01602 54150 01401 54H76 02204 54LS30 30009 54LS194A 30601 
5410 00103 54151 01406 54H101 02205 54LS32 30501 54LS195A 30602 
5412 00106 54153 01403 54H103 02206 54LS37 30202 54LS196 32001t 
5413 15101 
5414 15102 

54154 15201 
54155 15202 TTL 54L SERIES 

54LS38 30203 
54LS40 30201 

54LS197 32002t 
54LS221 31402 

5416 00802 54156 15203 CIRCUIT JAN 54LS42 '30703 54LS240 32401 
5417 00804 54157 01405 TYPE INO. 54LS47 30704 54LS241 32402 
5420 00102 
5423 00402 
5425 00403 
5426 00805 

54160 01303 
54161 01306 
54162 01305 
54163 01304 

54LOO 02004 
54L01 02006 
54L02 02701 
54L03 02006 

54LS51 30401 
54LS54 30402 
54LS73A 30101 
54LS74A 30102 

54LS242 32801 
54LS243 32802 
54LS244 32403 
54LS245 32803 

5427 00404 54164 00903 54L04 02005 54LS75 31601 54LS251 30905 
5428 16201 
5430 00101 
5432 16101 
5437 00302 

54165 00904 
54166 00910t 
54170 01801 
54173 01763t 

54L10 02003 
54L20 02002 
54L30 02001 
54L42 02901 

54LS76A 30110 
54LS83A 31201 
54LS85 31101 
54LS86 30502 

54LS253 30908 
54LS257A 30906 
54LS258A 30907 
54LS259 31603 

5438 00303 54174 01701 54L43 02902 54LS90 31501 54LS261 31801 
5440 00301 
5442 01001 
5443 01002 
5444 01003 

54175 01702 
54177 01312t 
54180 01901 
54181 01101 

54L44 02903 
54L46 02904 
54L47 02905 
54L51 04101 

54LS92 31510 
54LS93 31502 
54LS958 30603 
54LS96 30604 

54LS266 30303 
54LS273 32501 
54LS279 31602 
54L5280 32901 

5445 01004 54182 01102 54L54 04102/04104 54LS107A 30108 54LS283 31202 
5446 01006 
5447 01007 
5448 01008 
5449 01009 

54186 20101 
54192 01308 
54193 01309 
54194 00905 

54L55 04103 
54L71 02101 
54L72 02102 
54L73 02103 

54LS109A 30109 
54LS112A 30103 
54LS113A 30104 
54LS114A 30105 

54LS290 32003 
54LS293 32004 
54LS2958 30606 
54LS298 30909 

5450 00501 54195 00906 54L74 02105 54LS122 31403 54LS324 31702t 
5451 00502 
5453 00503 
5454 00504 
5470 00206 

54196 01310t 
54197 01311t 
54198 00909t 
54365 16301 

54L78 02104 
54L86 02601 
54L90 02501 
54L91 02806 

54LS123 31401 
54LS124 31701t 
54LS125A 32301 
54LS126A 32302 

54LS348 36002 
54LS363 32505t 

. 54LS365A 32201 
54LS366A 32202 

5472 00201 54366 16302 54L93 02502 54LS132 31303 54LS367A 32203 
5473 00202 

. 5474 00205 
5475 01501 
5476 00204 

54367 16303 
54368 16304 

54L95 02801 
54L121 04201 
54L122 04202 
54L164 02802 

54LS138 30701 
54LS139 30702 
54LS148 36001 
54LS151 30901 

54LS368A .32204 
54LS373 32502 
54LS374 32503 
54L5375 31604 

5477 01502 54L193 02503 54LS153 30902 54 LS371 32504 
5479 00207 
5480 00604 TTL 54H SERIES TIL 54LS SERIES 54LS155 32601 

54LS156 32602 
54LS390 32701 
54LS393 32702 

5482 00601 
5483 00602 

CIRCUIT JAN 
TYPE INO. 

CIRCUIT JAN 
TYPE INO. 

54LS157 30903 
54LS158 30904 

54LS395A 30607 
54LS424 42201 

5485 15001 
5486 00701 
5490 01307 
5492 01301 
5493 01302 

54HOO 02304 
54H01 02306 
54H04 02305 
54H08 15501 
54H10 02303 

·54LSOO 30001 
54LS02 30301 
54LS03 30002 
54LS04· 30003 
54LS05 30004 

54LS160A 31503 
54LS161A 31504 

I 54LS162A 31511 
54LS163A 31512 
54LS164 30605 

54LS490 32703 
54LS624 31704t 
54LS629 31703t 
54LS640 32804t 
54LS641 32805+ 

5495 00901 
5496 00902 
54107 00203 
54116 01503 
54120 15401t 

54H11 15502 
54H20 02302 
54H21 15503 
54H22 02307 
54H30 02301 

54LS08 31004 
54LS09 31005 
54LS10 30005 
54LS11 31001 
54LS12 30006 

54LS165 30608 
54LS166 30609 
54LS168 31505 
54LS169 31506 
54LS170 31902 

54LS642 32806t 
54LS645 32807t 
54LS670 31901 
54LS906 44102 
54LS907 44103 

tttBOLDFACE TYPE INDICATES PART IS TI QUALIFIED NOTE: Only the basic JAN and commercial numbers are shown. 
tSlash sheets not released as of date of this publication. 

'Class S only 
®Flat pack only 
#DIPonly 

A Max85C 
• Max100C 

:t:Not recommended for new designs • • Faster access time 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012. DALLAS, TEXAS 75265 
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• 
TTL 54LS SERIES 
CIRCUIT JAN 

TYPE INO. 

54L8915 44104 
54L8916 44105 
54L8917 44106 

.!!l TTL 54S SERIES 
C 
Q) 

E 
:J 
~ ...... en 
c 

CIRCUIT 
TYPE 

54S00 
54802 
54503 
54S04 
54805 

JAN 
INO. 

07001 
07301 
07002 
07003 
07004 

TEXAS INSTRUMENTS MILITARY PRODUCTS 

GENERIC TYPE AND JAN DEVICE CROSS REFERENCE GUIDEttt 

TTL 54S SERIES 
CIRCUIT JAN 

TYPE INO. 

548135 07502 
548138 07701 
548139 07702 
548140 08101 
548151 07901 
548153 07902 
548157 07903 
548158 07904 
548174 07105 
548175 07106 
548181 07801 
548182 07802 
548194 07601 
548195 07602 
548251 07905 

LINEAR INTERFACE 
SERIES 

CIRCUIT JAN 
TYPE INO. 

LM108A 10104 
LM109 10701 
LM110 10602 
LM111 10304 
LM118 10107 
LM124 11005 
LM137H 11803 
LM137K 11804 
LM138K 11706 
LM139 11201 
LM148 11001 
LM149 11002 
LM150K 11705 
LM193 11202 

LINEAR INTERFACE 
, SERIES 

CIRCUIT JAN 
TYPE INO. 

55107 10401 
55108 10402 
55113 10405 
55114 10403 
55115 10404 
55182 10408t 
55183 10409t 
55325 13001t 
55326 13002t 
55327 13003+ 
55450 12901t 
55451 12902t 
55452 12093t 
55453 12904t 

MEMORY 
CIRCUIT JAN 

TYPE INO. 

2147H-3 23805 
2516 22101t 
2532 22202t 
2708 22001 
2716 22101 
4060 • 23501 
4060 • 23503 
4050. 23502 
4050· 23504 
4116· • 24001 
4116 24002 

54808 08003 548253 07908 LF155 11401 55454 12905+ en MICROPROCESSOR 
CU 
>< 
Q) 

I-

54809 08004 
54S10 07005 
54811 08001 
54815 08002 
54520 07006 
54522 07007 
54S30 07008 
54840 07201 
54851 07401 
54864 07402 
54865 07403 
54874 07101 
54885 08201 
54886 07501 
548112 07102 
548113 07103 
548114 07104 
548133 07009 
548134 07010 

JAN CIRCUIT 
INO. TYPE 
00101 5430 
00102 5420 
00103 5410 
00104 5400 
00105 5404 
00106 5412 
00107 5401 
00108 5405 
00109 5403 
00201 5472 
00202 5473 
00203 54107 
00204 5476 
00205 5474 
00206 5470 
00207 5479 
00301 5440 
00302 5437 
00303 5438 
00401 5402 
00402 5423 
00403 5425 
00404 5427 
00501 5450 
00502 5451 
00503 5453 
00504 5454 
00601 5482 
00602 5483 
00603 9304 

548257 07906 
548258 07907 
548280 07703t 
548412 42101 
548428 42301 

LINEAR CONTROL 
SERIE8 

CIRCUIT JAN 
TYPE INO. 

LM101A 10103 
LM102 10601 
LM104 10202t 
LM105 10203t 
LM106 10601 

LF155A 
LF156 
LF156A 
LF157 
LF157A 
RM4136 
8E555 
8E556 
ILA71 0 
IJ..A711 
ILA723 
ILA741 
ILA747 
TL061 
TL062 
TL064 
TL071 
TL072 
TL074 

11404 55460 12906t 
11402 55461 12907t 
11405 55462 12908t 
11403 55463 12909t 
11406 55464 12910t 
11004t 
10901 
10902 
10301 
10302 
10201 
10101 

MEMORY 

10102 CIRCUIT JAN 
11901 TYPE INO. 
11902 - 2114 23802 
11903 2114A 23804 
11904 2147 23801 
11905 2147H 23803 
11906 2147H-2 23807 

JAN INTEGRATED CIRCUITS AND GENERIC TYPE CROSS REFERENCEttt 

JAN CIRCUIT JAN CIRCUIT JAN CIRCUIT 
INO. TYPE INO. TYPE INO. TYPE 
00604 5480 01203 54123 01801 54170 
00701 5486 01204 9601 01901 54180 
00801 5406 01205 9602 02001 54L30 
00802 5416 01301 5492 02002 54L20 
00803 5407 01302 5493 02003 54L10 
00804 5417 01303 54160 02004 54LOO 
00805 5426 01304 54163 02005 54L04 
00901 5495 01305 54162 02006# 54L03 
00902 5496 01306 54161 02006@ 54L01 
00903 54164 01307 5490 02101 54L71 
00904 54165 01308 54192 02102 54L72 
00905 54194 01309 54193 02103 54L73 
00906 54195 01310t 54196 02104 54L78 
00907t 9300 
00908+ 9328 

01311t 54197 
01312+ 54177 

02105 54L74 
02201 54H72 

00909t 54198 01401 54150 02202 54H73 
00910t 54166 01402 9312 02203 54H74 
01001 5442 01403 54153 02204 54H76 
01002 5443 01404 9309 02205 54H101 
01003 5444 01405 54157 02206 54H103 
01004 5445 01406 54151 02301 54H30 
01005 54145 01501 5475 02302 54H20 
01006 5446 01502 5477 02303 54H10 
01007 5447 01503 54116 02304 54HOO 
01008 5448 01504 9314 02305 54H04 
01009 5449 01601 5408 02306 54H01 
01101 54181 01602 ·5409 02307 54H22 
01102 54182 01701 54174 02401 54H40 
01201 54121 01702 54175 02501 54L90 
01202 54122 01703t 54173 02502 54L93 

tttBOLDFACE TYPE INDICATES PART IS TI QUALIFIED NOTE: Only the basic JAN and commercial numbers are shown. 
tSlash sheets not released as of date of this publication. 

®Flat pack only 
#DIPonly 

:l:Not recommended for new designs 
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INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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CIRCUIT JAN 
TYPE INO. 

9900A 46001 
9989 46501t 

JAN CIRCUIT 
INO. TYPE 
02503 54L193 
02504 93L10 
02505 93L16 
02601 54L86 
02701 54L02 
02801 54L95 
02802 54L164 
02803 93L28 
02804 93LOO 
02805 76L70 
02806 54L91 
02901 54L42 
02902 54L43 
02903 54L44 
02904 54L46 
02905 54L47 
02906 76L42A 
02907 93L01 
03001 15930 
03002 15935 
03003 15936 
03004 15946 . 
03005 15962 
03101 15932 
03102 15944 
03103 15957 
03104 15958 
03105 15933 
03201 15951 
03301 15945 

AMax85°C 
* Max 100°C 
* * Faster access time 
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TEXAS INSTRUMENTS MILITARY PRODUCTS .~ 
JAN INTEGRATED CIRCUITS AND GENERIC TYPE CROSS REFERENCEttt 

JAN CIRCUIT JAN CIRCUIT JAN CIRCUIT JAN CIRCUIT JAN CIRCUIT 
INO. TYPE INO. TYPE INO. TYPE INO. TYPE INO. TYPE 
03302 15948 
03303 15950 

05652t 40189 
05653t 40209 

07905 54851 
07906 54857 

11106 DG188A 
11107 DG190A 

12801t 5848 
12802t 584T 

03304 9093 05654t 40229 07907 548258 11108 DG191A 12901 55450 
03501 MH0026 
04001 54H50 

05655t 40249 
05701 4006A 

07908 548253 
08001 54811 

11201 LM139 
11202 LM193 

12902 55451 
12903 55452 

04002 54H51 05702 4014A 080'02 54815 11301 DAC-08 12904 55453 
04003 54H53 05703 4015A 08003 54808 11302 DAC-08A 12905 55454 
04004 54H54 05704 4021A 08004 54809 11401 LF155 12906 55460 
04005 54H55 05705 4031A 08101 548140 11402 LF156 12907 55461 
04101 54L51 05706 4034A 08201 54885 11403 LF157 12908 55462 
04102 54L54 
04103 ,54L55 
04104 54L54 

05751 40069 
05752 40149 
057.53 40159 

10101 J.1A741 
10102 , J.1A747 
10103 LM101A 

11404 LF155A 
11405 LF156A 
11406 LF157A 

12909 55463 
12910 55464 
13001 55325 

04201 54L121 05754 40219 10104 LM108A 11501 LM120H-05 13002 55326 
04202 54L122 05755 40319 10105 LH201A 11502 LM120H-12 13003 55327 
04301 93L18 
04401 93L24 

05756 40349 
05801 4016A 

10106 LH2108A 
10107 LM118 

11503 LM120H-15 
11504 LM120H-24 

13301t 55561. 
15001 5485' 

04501 93L14 05802 4066A 10108 1558,7558 11505 LM120K-05 15002 9324 
04502 93L08 
04601 93L09 

05851 40169 
05852 40669 

10201 J.1A723 
10202t LM 1 04 

11506 LM120K-12 
11507 LM120K-15 

15101 5413 
15102 5414 

04602 93L12 05901 4028A 10203t LM105 11508 LM120K-24 15103 54132 
04603 93L22 
05001 4011A 
05002 4012A 

05951 40289 
06001 10501 
06002 10502 

10301 J.1A71 0 
10302 J.1A711 
10303 LM106 

11601 DG300 
11602 DG301 
11603 DG302 

15201 54154 
15202 54155 
15203 54156 

05003 4023A 06003 10505 10304 LM111 11604 DG303 15204 8250 
05051 40119 06004 10506 10305 LH2111 11605 DG304 15205 8251 
05052 40129 06005 10507 10401 55107 11606 DG305 15206 8252.9301 
05053 40239 06006 10509 10402 55108 11607 DG306 15301 54125 
05101 4013A 06101 10531 10403 55114 11608 DG307 15302 54126 
05102 4027A 06102 10631 10404 55115 11701 78MG 15401t 54120 
05103 4043A 06103 10576 10405 55113 11702 78G 15501 54H08 
05151 40139 06104 10535 10406 7831 11703 LM117H 15502 54H11 ' 
05152 40279 06201 10504 10407 7832 11704 LM117K 15503 54H21 
05153 40439 
05154t 40509 

06202 10597 
06301 10524 

1040~+ 55182,7820 
10409 55183,7830 

11705t LM138K 
11706+ LM138K 

155040 54H08 
15601 54147 

05155t 4041U9 
05201 4000A 

, 06302 10525 
07001 54S00 

10501 5040 
10502 5041 

11801 79MG 
11802 79G 

15602 54148 
15603 .9318 

05202 4001A 07002 54S03 10503 5042 11803 LM137H 15701 9338 
05203 4002A 07003 54S04 10504 5043 11804 LM137K 15801 9321 
05204 4025A 07004 54S05 10505 5044 11901 TL061 15802 9317 
05251 40009 07005 54S10 10506 5045 11902 TL062 15901 9300 
05252 40019 07006 54S20 10507 5046 11903 TL064 15902 9328 
05253 40029 07007 54S22 10508 5047 11904 TL071 16001 9334 
05254 40259 07008 54S30 10601 LM102 11905 TL072 16101 5432 
05301 4007A 07009 548133 10602 LMl10 11906 TL074 16201 5428 
05302 4019A 07010 548134 10603 LH2110 12101t 562(2MA) 16301 54365 
05303 4030A 07101 54874 10701 LM109 12102t 562(5MA) 16302 54366 
05304 4048A 07102 548112 10702 LM141H-05 12103t 563 16303 54367 
05351 4007U9 07103 548113 ' 10703 LM141 H-12 12201 HA2700 16304 54368 
05352 40199 07104 548114 10704 LM141H-15 12202 HA2600 17001 40819 
05353 40309 07105 548174 10705 LM141H-24 12203 HA2620 17002 40829 
05354 40489 07106 548175 10706 LM140K-05 12204 HA2500 17003 40739 
05401 4008A ' 07201 54840 10707 LM140K-12 12205 HA251 0 17101 40719 
05451 40089 07301 54802 10708 LM140K-15 12206 HA2520 17102 40729 
05501 4009A 07401 54851 10709 LM140K-24 . 12301 HI200 17103 40759 
05502 4010A 07402 54864 10801 3018A 12302 HI201 17201 40859 
05503 4049A 07403 54865 1'0802 3045 12303 DG200 17202 40869 
05504 4050A 
05505 4041A 
05551t 40099 

07501 54886 
07502 548135 
07601 548194 

10901 8E555 
10902 8E556 
10903 8E55S( 60mA) 

12304 DG201 
12401 LM199A 
12402 LM129A 

17203 .40708 
17204 40779 
17301 45149 

05552t 40109 
05553t 40499 
05554t 40509 
05555t 4041U9 
05601 4017A 

07602 548195 
07701 548138 
07702 548139 
07703t 548280 

, 07801 548181 

11001 LM148 
11002 LM149 
11003 4741,4156 
11004 RM4136 
11005 LM124 

12501 LF198 
12502 8E5537 
12601 8G1524 
12701t 7523 
12702+ 7520 

17302 45159 
17303 45329 
17304 45559 
17305 45569 
17401 40699 

05602 4018A 
05603 4020A 
05604 4022A 
05605 4024A 
05651t 40179 

07802 548182 
07901 548151 
07902 548153 
07903 548157 
07904 548158 

11101 DG181A 
11102 DG182A 
11103 DG184A 
11104 DG185A 
11105 DG187A 

12703t 7521 
12704t 7541 
12705t DAC1020 
12706t DAC1220 
12707t DAC1218 ' 

17402 401078 
17403 45029 
17404 401099 
17501 40769 
17502 40959 

tttBOLDFACE TYPE INDICATES PART IS TI QUALIFIED NOTE: Only the basic JAN and commercial numbers are shown. 
tSlash sheets not released as of date of this publication. 

®Flat pack only 
#DIPonly 

.&Max 85°C 
• Max 100°C 

;Not recommended for new designs • • Faster access time 
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• TEXAS INSTRUMENTS MILITARY PRODUCTS 

JAN INTEGRATED CIRCUITS AND GENERIC TYPE CROSS REFERENCEttt 

JAN CIRCUIT JAN CIRCUIT JAN CIRCUIT JAN 
INO. TYPE INO. TYPE INO. TYPE INO. 

17503 40969 22501t ER2810 30008 54LS22 31511 
17504 40989 23001 93410 30009 54LS30 31512 
17505 401749 23002 93421 30101 54LS73A 31513. 
17601 40999 23003 93411 30102 54LS74A 31601 
17602 45089 23004 93L420 30103 54LS112A 31602 -
17701 40939 23101 93415 30104 54LS113A 31603 
17702 401069 23102 93425 30105 54LS114A 31604 
17801 40679 
17802 40979 
17803 402579 

23103 93L415 
23104 93L425 
23105 93415 

30106 54LS174 
30107 54LS175 
30108 54LS107A 

31701t . 
31702t 
31703t 

17901t 40949 
17902t 401009 
17903t 401049 
17904t 401059 
17905+ 401089 

23106 93425 
23107 82810 
23108 82811 
23109 93412 
23110 93422 

30109 54LS109A 
30110 54LS76A 
30201 54LS40 
30202 54LS37 
30203 54LS38 

31704t 
31801 
31901 
31902 
32001 

17906t 401949 
17907t 402089 
18001t 401609 ' 
18002t 401619 
18003+ 401629 

23111 93L412 
23112 93L422 
23201 93419 
23301 93470 
23302 93471 

30204 54L828 
30301 54LS02 
30302 54LS27 
30303 54LS266 
30401 54LS51 

32002 
32003 
32004 
32102 
32201 

18004t 401639 
18101t 401029 
18102t 401039 
18103t 401929 
18104t 401939 

23501 4060& 
23502 4050& ' 
23503 4060 * 
23504 4050 * 
23505 5280.7280& 

30402 54LS54 
30501 54LS32 
30502 54LS86 
30601 54LS194A 
30602 54LS195A 

32202 
32203 
32204 
32301 
32302 

18105t 45109 
18106t 45169 
18107t 45189 
18108t 45209 
19001 506 

23506 5280.7280 * 
23601 6605& 
23602 6604A& 
23603 6605 * 
23604 6604A * 

30603 54LS95B 
30604 54LS96 
30605 54LS164 
30606 54LS295B 
30607 54LS395A 

32401 
32402 
32403· 
32501 
32502 

19002 506A 23701 9130& * * 30608 54LS165 32503 
19003 507 23702 9130& 30609 54LS166 32504 
19004 507A 23703 9130 * * * 30701 54LS138 32505t 
19005 508A 23704 9130 * 30702 54LS139 32601 
19006 509A 23705 91L30& * * 30703 54L42 32602 
19007t 508.6108 
19008t 509.6208 
2010 54186 . 

23706 91L30& 
23707 91 L30 * * * 
23708 91 L30 * 

30704 54LS47 
30801 54L8181 
30901 54LS151 

32701 
32702 
32703 

20102 5304 23709 9140& * * 30902 54LS153 32801 
20201 5603A 23710 9410& 30903 54LS157, 32802 
20202 5623 23711 9140 * * * 30904 54LS158 32803 
20301 828126 23712 9140 * 30905 54LS251 32804t 
20302 828129 23713 91L40& * * 30906 54LS257A 32805t 
20401 828130 
20402 828131 

23714 91L40& 
23715 91L40 * * * 

30907 54LS258A 
30908 54L8253 

32806t 
32807+ 

20501t 7620-8 
20502t 7621-8 
20601 828136 

23716 91 L40 * 
23801 2147 
23802 2114 . 

30909 54L8298 
31001 54LS11 
31002 54LS15 

32901 
33001 
33002 

20602 828137 23803 2147H 31003 54LS21 33003 
20603 7644 23804 2114A 31004 54LS08 33004 
20701 82823 23805 2147H-3 . 31005 54L809 33106 
20702 828123 23806 2148H 31101 54LS85 33107 
20801 828140 23807 2147H-2 31201 54LS83A 33301 
20802 828141 23901 6508.54C929 31202 54LS283 33401 
20803 828115 23902 6518.54C930 31301 54LS13 33501 
20804 5348-1 24001 4116* * 31302 54LS14 34001 
20805 5349-1 24002 4116 31303 54LS132 34002 
20901 828184 24501t 6504 31401 54LS123 34101t 
20902 828185 
20903 828180 

24502t 6514 
26001+ AM27807A 

31402 54LS221 
31403 54LS122 

34102t 
34103+ 

20904 828181 26002t AM27803A 31501 54LS90 34104t 
20905 8282708 
20906 93460 
21001 828190 

26003t AM27807 
26004t AM27803 
30001 54LSOO 

31502 54LS93 
31503 54LS160A 
31504 54LS161A 

34105t 
34106t 
36001 

21002 828191 30002 54LS03 31505 54L8168 36002 
21901 6654 30003 54LS04 ·31506 54L8169 40001 

·22001 2708 30004 54LS05 31507 54LS192 40101t 
22101 2516.2716 30005 54LS10 31508 54LS193 40201t 
22201t 2732 
22202t 2532 

30006 54LS12 
30007 54LS20 

31509 54LS191 
31510 54LS92 

40301t 
40302t 

tttBOLDFACE TYPE INDICATES PART IS TI QUALIFIED NOTE: Only the basic JAN and commercial numbers are shown. 
tSlash sheets not released as of date of this publication. 
:j:Not recommended for new designs 

TEXAS INSTRUMENTS 
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CIRCUIT 
TYPE 

54LS162A 
54LS163A 
54LS190 
54LS75 
54LS279 
54LS259 
54LS375 
54L8124 
54L8324 
54L8629 
54L8624 
54L8261 
54L8670 
54L8170 
54L8196 
54L8197 
54LS290 
54LS293 
54LS26 
54LS365A 
54LS366A 
54LS367A 
54LS368A 
54LS125A 
54LS126A 
54LS240 
54LS241 
54LS244 
54LS273 
54LS373 
54LS374 
54 LS377 
54L8363 
54LS155 
54LS156 
54LS390 
54LS393 
54LS490 
54LS242 
54LS243 
54LS245 
54L8640 
54L8641 
54L8642 
54L8645 
54LS280 
54FOO 
54F04 
54F10 
54F20 
25LS174 
25L8175 
54F02 
54F64 
54F32 
54F08 
54F11 
54F074 
54F109 
54F112 
54F175 
54F374 
54F534 
'54LS148 
54LS348 
6800 

. MC6821 
6810 
683169 
68319 

®Flat pack only 
#DIPonly 

JAN CIRCUIT 
INO. TYPE 
42001 8080A 
42101 548412. 
42201 54L8424 
42301 548428 
44001 2901A 
44101 54L8905 
44102 54LS906 
44103 . 54L8907 
44104 54L8915 
44105 54L8916 
44106 54L8917 
44201 2918 
44301t 2909 
44401t 2914 
44501+ 2910 
46001 9900 
46501t 9989 
47001 1802D 
47101 1821 
47102 1822 
47201t 1832 
47301 1852 
47401 1853 
47601 1856 
47602 1857 
48001 280A 
48002 280 
48003 2809 
48101t 280A810 2 
48102+ 2808102 
48201t 280A DMA 
48202t 280 DMA 
49001t 8048 
49002t 8035L 
50001 TDC1008JM 
50002 TE>C1009JM 
50003 TDC1010JM 
50004 MPY-8HJM 
50005 MPY-12HJM 
50006 MPY-16HJM 
50007t MPY-24HJM 
50101t HD15530 
50201 828101 
50202 828100 
50301t PAL10H8 
50302t PAL12H6 
50303t PAL14H4 
50304t PAL16H2 
50305t PAL16C1 
5030st PAL10L8 
50307t PAL12L6 
50308t PAL14L4 
50309t PAL16L2 
52001 28001 
52002 28002 
52003 28001A 
52004 28002A 
53001 8086 

AMax85°C 
• Max 100°C 
• • Faster access time 

@ Ie MASTER 1983 



54ALSOOA 

54ALS02 

54ALS03A 

54ALS04 

54ALS05 

54ALS08 

54ALS09 

54ALS10 

54ALS11 

54ALS12 

54ALS15 

54ALS20A 

54ALS21 

54ALS22A 

54ALS27 

54ALS28 

54ALS30 

TTL 
FAMILY 

54 

54H 

54L 

54LS 

54S 

54ALS 

54AS 

TEXAS INSTRUMENTS MILITARY PRODUCTS • 
ADVANCED LOW POWER SCHOTTKY 

TTL 

Quadruple 2-lnput NAND Gates 54ALS32 Quadruple 2-lnput OR Gates 

Quadruple 2-lnput NOR Gates 54ALS33 Quadruple 2-lnput NOR Buffers With O/C Output 
Quadruple 2-lnput NAND Gates with OIC Output ·54ALS37 Quadruple 2-lnput NAND Buffers 

HEX Inverter 54ALS38 Quadruple 2-lnput NAND Buffers with O/C Output 
HEX Inverter With OIC Output 54ALS74 Dual D-Type Flip-Flop With PRESET And CLEAR 

Quadruple 2-lnput And Gate 54ALS109 Dual J-K Flip-Flop (Positive Edge Triggered) 

Quadruple 2-lnput And Gate With OIC Output 54ALS112A Dual J-K Flip-Flop (Negative Edge Triggered) 
Triple 3-lnput NAND Gates 54ALS114A Dual J-K Flip-Flop 

Triple 3-lnput AND Gates 54ALS240 Octal Buffers/Line Drivers/Line Receivers 
Triple 3-lnput NAND Gates with OIC Output 54ALS241 Octal Buffers/Line Drivers/Line Receivers 

Triple 3-lnput AND Gates With OIC Output 54ALS244 Octal Buffers/Line Drivers/Line Receivers 

Dual 4-lnput NAND Gates 54ALS245 Octal Bus Tranceivers 

Dual 4-lnput AND Gates 54ALS573 Octal D-Type Transparent Latches 

Dual4-lnput NAND Gates With OIC Output 54ALS574 Octal D-Type Edge-Triggered Flip-Flops 

Triple 3-lnput NOR Gates 54ALS576 .Octal D-Type Flip-Flop With Inverted Outputs 

Triple 3-lnput NOR Buffers 54ALS580 Octal D-Type Latches With Inverted Outputs 
8-lnput NAND Gates 54ALS874· Dual 4-Bit D-Type Flip-Flop 

LOGIC PRODUCT SPECTRUM CROSS REFERENCE AND NOMENCLATURE 

LOGIC PRODUCT SPECTRUM* 

DUAL-IN-L1NE FLAT-PACK 
(J) (W) 

X X 

X X 

X X 

X X 

X X 

X 

X 

CHIP CARRIER 

(FH) (FK) 
) 

X X 

X X 

X X 

X X 

LOGIC NOMENCLATURE 
EXAMPLE: SNJ· 54LSOO 

1. PREFIX---'----T ..... 
Must contain three or four letters 

SNJ-MIL-STD-883B. JEDEC Standard 101 
JANB-JM 38510/JANB Qualified* 

2. CIRCUIT DESIGNATOR ---------' 
Must contain four to nine digits 

54-Standard TTL Circuits 

54H-High Speed TTL 

FH 

*SNJ Processing Level 54L-Low-Power TTL 

LOGIC CROSS REFERENCE GUIDE 54L5-Low-Power Schottky TTL 

MANUFACTURER PREFIX 

TI SNJ XXXX 

Motorola 54XXBXBJC 

National OM XXXX 

Signetics S XXXX 

Fairchild XXXX 

AMD SNXXXX 

© Ie MASTER 1983 

DUAL-IN-L1NE FLAT PACK 
545-Schottky TTL 

J 

L 

J 883B 

F883B 

DMOB 

DMB 

W 

F 

54AL5-Advanced Low-power Schottky TTL 

54A5-Advanced Schottky TTL 

W883B 

W883B 
3.PACKAGETYPE------~--------------------------~ 

Must contain one or two letters 

FMQB J, W, FH, FK 
FMB *Where devices are qualified under military specification MIL-M-38510 
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INCORPORATED 

POST OFFICE BOX 225012- DALLAS. TEXAS 75265 

437 

> 
a: 
« ..... 
-I 

UJ 
+-' 
C 
Q) 

E 
::J 
"
+-' 
UJ 
C 

UJ as 
X 
Q) 
J-



> 
a: 
<t .... 
...J 

tn ..... 
c::: 
Q) 

E 
:::s 
~ ..... 
tn 
c::: 
tn 
ta 
>< 
~ 

• TEXAS INSTRUMENTS MILITARY PRODUCTS 

LOGIC ARRAY PRODUCT SELECTION GUIDE/PACKAGE 
LOGIC ARRAY PRODUCT SELECTION GUIDE LOGIC ARRAY PACKAGING· 

DEVICE GATE USABLE SPEED AUTO DEVICE 40 PIN 64 PIN LCCC PIN GRID ARRAY 
TECHNOLOGY SIZE (11m) GATES POWER ROUTE DIP FLAT PACK 68 PAD 84 PAD 84 PIN 108 PIN 132 PIN 
TAT004/STL 4.5 400 2.5ns 600j.LW Yes TAT004 X X X 
TAT008/STL 4.5 800 2.5ns 600j.LW Yes TAT008 X X X 
TAT010/STL 2 1000 1ns/300j.LW Yes TAT010 X X X X X 
TAT020/STLt 2 2000 1ns/300j.LW Yes TAT020t X X X X 
STL700/STL 4.5 560 3ns/300j.LW Yes STL700 X X X 
SBP96600/12L 4.5 2120 1 15ns/100j.LW No SBP96600t X X X X X 
SBP96700/12Lt 4.5 1120: 15ns/100j.LW No SBP96700t X X X, X X 
DMDD5000/12Lt 2 4000 7ns/50j.LW No DMDD5000t X X X 

tFuture Product , *1. Based on Custom Circuit DeSign lID 
2. Package options subject to change at TI discretion . 

Note: Contact the factory for ordering information. tFuture projections 

LINEAR/INTERFACE PRODUCT SELECTION GUIDE 
DEVICE PACKAGE FUNCTION DESCRIPTION DEVICE PACKAGE FUNCTION DESCRIPTION 

JANB55107 J Dual Line Receiver 
JANB55108 J Dual Line Receiver 
JANB55113 J Dual Line Driver 
JANB55114 J Dual Line Driver 
JANB55115 J Dual Line Receiver 

SN55189A J,FH Quad Line Receiver 
SN55234 J,W Dual Sense Amp 
SN55236 WC,FH Dual Sense Amp 
SN55325 J,W,FH Core Driver 
SN55326 J,W.FH Core Driver 

SN55107A J,W,FH Dual Line Receiver 
SN55107B J,W,FH Dual Line Receiver 

SN55327 J,W,FH Core Driver 
SN55355 J,W,FH Quad TIL-MOS Driver 

SN55108A J,W,FH Dual Line Receiver 
SN55108B J,FH Dual Line Receiver 
SN55109A J,W,FH Dual Line Driver 

SN55363 J,FH Dual TIL-MOS Driver 
SN55365 J,FH Quad TIL-MOS Driver 
SN55369 J,FH Dual MOS Driver 

SN55110A J,W,FH Dual Line Driver 
SN55113 J,W,FH Dual Line Driver 
SN55114 J,W,FH Dual Line Driver 
SN55115 J,W,FH Dual Line Receiver 
SN55116 J,FH Line Transceiver 

SN55426B J,FH Display Driver 
SN55427B J,FH Display Driver 
SN55446 JG,FH Peripheral Driver 
SN55450B J,FH Peripheral Driver 
SN55451B JG,U,FH Peripheral Driver 

SN55117 JG,FH Line Transceiver 
SN55118 J,FH Dual Transceiver 
SN55119' JG,FH Line Transceiver 
SN55120 W,FH Dual Input Amp 
SN55121 J,W,FH Dual Line Driver 

SN55452B JG,U,FH Peripheral Driver 
SN55453B JG,U,FH Peripheral Driver 
SN55454B JG,U,FH Peripheral Driver 
SN55461 JG,FH Peripheral Driver 
SN55462 JG,FH Peripheral Driver 

SN55122 J,W,FH Triple Line Receiver 
SN55138 J,W,FH Quad Bus Transceiver 
SN55140 JG,FH Dual Line Receiver 
SN55141 JG,FH Dual Line Receiver 
SN551A2A J,FH Dual Line Receiver 

SN55463 JG,FH Peripheral Driver 
SN55464 JG,FH Peripheral Driver 
SN55471 JG,FH Peripheral Driver 
SN55472 JG,FH Peripheral Driver 
SN55473 JG,FH Perioheral Driver 

SN55143A J,FH, Dual Line Receiver 
SN55150 JG,FH Dual Line Driver 
SN55152 J,FH Line Receiver 
SN55154 J,FH Quad Line Receiver 
SN55157 J.G Dual Line Receiver 

SN55474 JG,FH Peripheral Driver 
J.LA78M05M JG,FH +5V Volt. Reg. 
J.LA7BM06M JG,FH +6V Volt. Reg. 
~!8M08M JG,FH + BV Volt. Reg. 

7BM12M JG,FH + 12V Volt. Reg. 
SN55173 J,FH " Line Receiver 
SN55180 J,FH Dual TIL-MOS Driver 
SN55182 J,W,FH Dual Line Receiver 
SN55183 J,W,FH Dual Line Driver 
SN55188 J,FH Quad Line Driver 

J.LA78M15M JG,FH + 15V. Volt. Reg. 
J.LA79M05M JG,FH -5V Volt. Reg. 
J.LA79M06M JG,FH -6VVolt. Reg. 
J.LA79M08M JG,FH -8V Volt. Reg. 
J.LA79M12M JG,FH -12VVolt. Reg. 

SN55189 J,FH Quad Line Receiver ~79M15M JG,FH -15V Volt. Reg. 
J.LA9637AM JG,FH Dual Line Receiver 
J.LA9638M JG,FH Dual Line Driver 
AM26S10M J Quad Bus Transceiver 

TEXAS INSTRUMENTS 
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TEXAS INSTRUMENTS MILITARY PRODUCTS • 
LINEAR/INTERFACE PRODUCT SELECTION GUIDE 

DEVICE PACKAGE FUNCTION DESCRIPTION DEVICE PACKAGE FUNCTION DESCRIPTION 
AM26S11M J Quad Bus Transceiver 
AM26LS32AM J,W,FH Quad Line Receiver 

TL811M J,U,FH Dual Comparator 
TL820M J,FH Dual Comparator 

AM26LS33AM J,W,FH Quad Line Receiver 
ULN2001A J,W,FH Transistor Array 

LM101A J,JG,U,FH OP Amp 
LM106 J,JG,FH Comparator 

ULN2002A J,W,FH Transistor Array LM107 J JG U FH OP Amp 
ULN2003A J,W,FH Transistor Array 
ULN2004A J,W,FH Transistor Array 
TL022M JG,FH Dual Lo Pwr Op Amp 
TL044M J,FH Quad La Pwr Op Amp 
TL061M JG,U,FH Single Bifet Op Amp 

LM111 J,JG,U,FH Comtarator 
LM124 J,W,FH Qua OP Amp 
LM124A J Quad Op Amp 
LM139 J,W,FH Quad Comparator 
LM139A J,W,FH Quad Comparator 

TL062M JG,U,FH Dual Bifet Op Amp 
TL064M J,W,FH Quad Bifet O~ Amp 
TL071M JG,U,FH Single Bifet p Amp 
TL072M JG,U,FH Dual Bifet Op Amp 
TL074M J,W,FH Quad Bifet OP Amp 

LM148 J,W,FH Quad OrA7 41 Op Amp 
LM158 JG,U,FH Dual p Amp 
LM193 JG,U,FH Dual Comparator 
11A702 J,U,FH Op Amp 

~ 

~A709M J,JG,U,FH Op Amp 
TL081M JG,U,FH Single Bifet Op Amp 
TL082M JG,U,FH Dual Bifet O~ Amp 
TL084M J,W,FH Quad Bifet p Amp 
TL088M JG,FH JFET Input Op Amp 
TL092M JG Dual JFET Op Amp 

f.LA709AM J,JG,U,FH Op Amp 
f.LA71 OM J,JG,U,FH Comparator 
f.LA711M J,U,FH Dual Comparator 
J.1A723M J,U,FH Voltage Regulator 
f.LA733M. J,U,FH Video Amp 

TL094M J,FH Quad JFET Op Amp 
TL288M JG,U,FH Input Op Amp 
TL331M JG,FH Comparator 
TL430M JG ADJ Shunt Regulator 
TL431M JG,FH Log Amp 

f.LA741M J,JG,W,FH . Op Amp 
~747M J,JG,W,FH Dual Op Amp 
f.LA748M J,JG,W,FH Op Amp 
SG1524 J,FH Voltage Regulator 
MC1545 J,W,FH Video Amp 

TL441M J,FH Log Amp 
TL494M J,FH PWM Regulator 
TL497AM J,FH Switching Regulator 
TL506M J,W,FH Dual Comparator 
TL514M J,W,FH Dual Comparator 

MC1558 JG,FH Dual Op Amp 
MC3503 J,FH Quad Lo Pwr Op Amp 
RM4136 J,W,FH Quad Op Amp 
RM4558 JG,FH Dual Op Amp 
DS7831 J,W,FH Quad Transceiver 

TL601M JG,FH Analog Switch 
TL604M JG,FH Analog Switch 
TL607M JG,FH Analog Switch 
TL610M JG,FH Analog Switch 

DS7832 . J,W,FH Quad Transceiver 
SE555 JG,FH Timer 
SE556 J,FH Dual Timer 
SE5534 JG,FH Hi Gain OP Amp 

TL710M J,JG,U,FH Comparator 

Examples· LINEAR/INTERFACE CROSS REFERENCE GUIDE 
1. Product 3. 5. 
Processing l ~Type L Product Type Temperature ~ Product Type 
883 Level B Range 

SNJ 55108 J :CJ524 J /883B ( 55°C~ -i-125°C) l 
Onginal ~ r 

Original . 

I T ~M 4136 Jl883B 
Manufacturer Original . Manufacturer 

Manufacturer I~ Processing (Texas Instruments) . (Silicon General) .' 
(Raytheon) 883 

Temperature range Package Temperature Package Processing Package Level B 
(-55°C~ + 125°C) . Range 883 

( - 55° ~ + 125°C) Level B 

2. 4. 6. 

-.-L Product Type 

Original ~ 
J /8838 ....L:: Product Type 

T 
MC 1558 JG/883B 

LM 101A J /883B Manufacturer Original T r 
II~ocesSing 

I T 
(Fairchild) Manufacturer 

Original JJf (Motorola) 
Manufacturer Product Type 
(National) Temperature 

Temperature Range Processing Range 883 
Temperature Range (- 55°C ~ + 125°C) 883 (-55°C ~ + 125°C) Level B 
(-55°C~ + 125°C) Level B Package 
Tighter Electrical than 101 Package Processing 

883 Package 
Level B 

TEXAS INSTRUMENTS 
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• TEXAS INSTRUMENTS MILITARY PRODUCTS 

LINEAR/INTERFACE NOMENCLATURE/BIPOLAR MEMORY SELECTION GUIDE 

LlNEARIINTERFACE NOMENCLATURE 

The nomenclature used in linear Ie designation is both varied and 
informative. Part numbers indicate the following: . 
• Product type 
• Original manufacturer 
• Temperature range 
• Package type 
• Screening and lot conformance 

EXAMPLE .1f-
1. PREFIX-----------------.. 

022M JG 18838 

Must contain two, three or four letters , METHOD 5004, CLASS 8 . L
3. MIL STD 8838 

TL TI Linear Control Products 
SNJ MIL-STO-883 Method 5004 Level 8 

Not used with part numbers having an SN prefix 

JAN8 JM 38510 JAN8 qualified" 
Standard prefixes per original vendor 

DS,LF or LM National MC Motorola 
4. PACKAGE 
Must contain one or two letters 

J, JG, U, W, WC, RA, FH, FK NE, SE Signetics SG Silicon General 
RC,RM Raytheon I1A Fairchild , (From pin connection diagram on individual data sheet) 

2. CIRCUIT DESIGNATOR INCLUDING TEMPERATURE RANGE-----~ 
Must contain three to seven characters 
(From individual data sheets) 
txamples 022M 1524 

101A 554508 
107 78M05M 

"Where devices are qualified under military specification MIL-M-38510 

BIPOLAR MEMORY PRODUCT SELECTION GUIDE 

. PROMS RAMS 

SPEED (ns) ORGANI- PACKAGE TYPE 
DEVICE TEMP. TYP.lMAX tllA!" ZATION C-DiP CHIP CARRIER 

SPEED (ns) ORGANI-
DEVICE TEMP. TYP./MAX talA)' ZATION 

54LS189A -55/125°C 50/90 16 x 4 
18S030 -55/125°C 25/50 32 x 8 16 Pin (J) 20 Pad (FH,FK) 
18SA030 -55/125°C 25/50 32 x 8 16 Pin (J) 20 Pad (FH ,FK) 
24S10 -55/125°C 35/75 256 x 4 16 Pin (J) 20 pad (FH,FK) 
24SA10 -55/125°C 35/75 256 x 4 16 Pin (J) 20 Pad (FH,FK) 
28L22 -55/125°C 45/75 256 x 8 20 Pin (J) 28 Pad (FH,FK) 

54LS289A -55/125°C 50/90 16x 4 
54LS219A -55/125°C 50/90 16 x 4 
54LS319A -55/125°C 50/90 16 x 4 
54ALS218tl - 55/125°C 40/ 32 x 8 

24S41 -55/125°C 40/75 1K x 4 18 Pin (J) 28 Pad (FH ,FK) 
28S42 -55/125°C 35/70 512 x 8 20 Pin (J) 28 Pad (FH,FK) 

28L42 -55/125°C 55/110 512 x 8 20 Pin (J) 28 Pad (FH, FK) 

54ALS318t -55/125°C 40/ 32 x 8 
54ALS217ti -55/125°C 40/ 64 x 8 
54ALS317t -55/125°C 40/ . 64 x 8 

PACKAGE TYPE 
C-DIP CHIP CARRIER 

16 Pin J) 20 Pad FH,FK 
16 Pin J) 20 Pad FH,FK 
16 Pin J 20 Pad FH,FK 
16 Pin J 20 Pad FH,FK 
16 Pin J 20 Pad FH,FK 
16 Pin J 20 Pad FH,FK 
16 Pin J 20 Pad (FH,FK) 
16 Pin (J) 20 Pad (FH,FK) 

28S46 -55/125°C 35/70 512 x 8 24 Pin (J) 28 Pad (FH ,FK) 
28R46t -55/125°C 20" " 512 x 8 24 Pin (J) 28 Pad (FH,FK) 

MEMORY SUPPORT FUNCTIONS 

24S81 -55/125°C 
28S86A -55/125°C 
28L86A -55/125°C 

28R86t -55/125°C 
28S166t -55/125°C 
28L 166t -55/125°C 
28R166t -55/125°C 

tFuture product 
"talA) Access time from address 

" "talC) Access time from clock 
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45/85 2K x 4 
35/80 1K x 8 
85/175 1K x 8 

" " 1K x 8 
35/- 2K x 8 
65/- 2K x 8 
20" " 2K x8 

18 Pin (J) 32 Pad (FE) DEVICE TEMP FUNCTION 
24 Pin (J) 32 Pad (FE) 
24 Pin (J) 32 Pad (FE) 

54184 -55/125°C BCD to Binary 
54185A -55/125°C 8inaryJo 8CD 

24 Pin (J) 32 Pad (FE) 
24 Pin (J) 32 Pad (FE) 
24 Pin (J) 32 Pad (FE) 
24 Pin (J) 32 Pad (FE) 

54LS601 -55/125°C Memory Refresh Controller 
54LS603 -55/125°C Memory Refresh Controller 
54LS630 -55/125°C Error Detection & Correction 
54LS631 -55/125°C Error Detection & Correction 

tFuture product 
"talA) Access time from address 

" "talC) Access time from clock 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PACKAGE TYPE 
C-DiP CHIP CARRIER 

16 Pin (J) 20 Pad (FH ,FK) 
16 Pin (J) 20 Pad (FH,FK) 
20 Pin (J) 20 Pad (FH,FK) 
20 Pin (J) 20 Pad (FH ,FK) 
28 Pin (J) 28 Pad (FH ,FK) 
28 Pin (J) 28 Pad (FH,FK) 
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TEXAS INSTRUMENTS MILITARY PRODUCTS 

BIPOLAR PROM CROSS REFERENCE AND BIPOLAR MEMORY NOMENCLATURE 

BIPOLAR PROM CROSS REFERENCE 

ORG n NATIONAL SIGNETICS INTEL MMI HARRIS INTERSIL AMD FAIRCHILD 

32 x 8 JBP18S030MJ DM54S288J S82S123F 5331-1J HM7603-8 IM5610MJ 27S19DMB 
JBP18SA030MJ DM54S188J S82S23F 5330-1J HM7602-8 IM5600MJ 27S18DMB 

256 x 4 JBP24S10MJ DM54S287J S82S129F M3621 5301-1J HM7611-8 IM5623MJ 27S21DMB 93427DMQB 
JBP24SA10MJ DM54S387J S82S126F M3601 5300-1J HM7610-8 IM5603MJ 27S20DMB 93417DMQB 

256 x 8 JBP28L22MJ DM54S471J 5309-1J 

512 x 8 JBP28S42MJ DM54S472J S82S147F 5349-1J HM7649-8 27S29DMB 

512 x 8 JBP28S46MJ DM54S474J S825141F M3624 5341-1J HM7641-8 IM5625MJ 27531DMB 93448DMQB 

1024 x 4 JBP24S41MJ DM54S573J S82S137F M3625 5353-1J HM7643-8 27S33DMB 93453DMQB 

1024 x 8 JBP28S86MJ DM77S181J S82S181F M3628 5381-1J HM7681-8 27S181DMB 93451DMQB 

2048 x 4 JBP24S81MJ DM77S185J S82S185F HM7685-8 27S185DMB 

2048 x 8 JBP28S156MJ DM77S191J S82S191F M3636 HM76161-8 27S191DMB 93511DMQB 
.. 

Note: This IS a functional cross-reference 
National, Signetics and MMI use "8838" suffix to indicate military processing to MIL-STD-8838. 

BIPOLAR MEMORY NOMENCLATURE 

These two digits comprise the series designation 

JBP 23 S 86M J 

PREFIX T 
JBP-MI L-STD-883B JEDEC Standard 101 
JANB-JM 38510/JANB 

L PACKAGE TYPE 
J 

. FH/FKlFE 
= Ceramic Dual-in-Line 
= Ceramic Chip Carrier 

Qualified, Note 1 

GENERIC PROGRAMMING FAMILY -----" 
1-Single Level 
2-Double Level 

3--0xide Isolated 
4-Other 

OUTPUT WORD WIDTH-------------J 
4 OR 8 

OUTPUTTYPE----------------' 
S = Standard Three-State 
L = Low-Power Three-State 
P = Power-Down Three-State 
R = Registered Three-State 
D = Power-Down and Registered Three-State 
T = Latched Three-State 
SA = Standard Open-Collector 
LA = Low-Power Open-Collector 
PA = Power-Down Open-Collector 
RA = Registered Open-Collector 
DA = Power-Down and Registered Open-Collector 
TA = Latched Open-Collector 

Note 1: Where devices are qualified under Military 
specification MIL-M-38510 

BIT COMPLEXITY 
03 = 256 Bits 
1 = 1,024 Bits 
2 = 2,048 Bits 
4 =. 4,096 Bits 
8 = 8,192 Bits 

16 = 16,384 Bits 
32 =' 32, 768 Bits 

TEMPERATURE RANGE 
No Designator 

E 
M 

L..----PACKAGE SIZE* 
Row Spacing 

Inches (Millimeters) 
No. of 0.300 0.400 
Pins (7,62) (10,16) 
16 0 
18 1 
20 2 
22 3 4 
24 5 
28 
40 

:j:Package-size deSignation is not applicable with 
chip carrier (PH,FK,or FE), and should be 

. replaced with the letter X for this package type. 

TEXAS INSTRUMENTS 
INCORPORATED 
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O°C to 70°C 
- 40°C to 85°C 

- 55°C to 125°C 

0.600 
(15,24) 

6 
7 
8 

• 
RAYTHEON MOTOROLA 

29661DMB 
29660DMB 

29601DMB 

29621DMB 

29625DMB MCM7641 

29641DMB MCM7643 

29631DMB MCM7681 

29651DMB MCM7685 

29681DMB 
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• TEXAS INSTRUMENTS MILITARY PRODUCTS 

MOS MEMORY PRODUCTS SELECTION GUIDE AND NOMENCLATURE 

RAMS 

1 1 MAX. ACCESS 1 ORGANI- 1 PACKAGE TYPE 
DEVICE TEMP. TIME. (ns) ZATION C-DIP CHIP CARRIER 

SRAM 
2114 1 M,S,E,L 1 200,250,450 
4016 M,S,E,L 200,250,450 1 1K x 4 1

18 Pin ~~~~ 18 Pad ~rw 2K x 8 24 Pin JD 32 Pad FE 
DRAM 

4164 1 S,E,L 1 150,200,250 
4416tt M,S,E,L 150,200,250 

I 64K x 1 1 16 Pin ~JD~ 28/18 Pad tE/FGl 
16K x 4 18 Pin JD 28/18 Pad FE/FG 

DEVICE TEMP. 
2516 M,S,E,L 
2532 M,S,E,L 
25L32 M,S,E,L 
2564 M,S,E,L 
2708 M,S,E,L 
27L08 M,S,E,L 

tS temperature range only 
ttFuture product 

EPROMS· 
MAX. ACCESS ORGANI- PACKAGE TYPE 

TIME (ns) ZATION C-DIP CHIP CARRIER 
350,450 2K x 8 24 Pin t 32 Pad FE 
350,450 4K x 8 24 Pin Jl 32 Pad FE 
450 4K x 8 24 Pin J 32 Pad FE 
450 8K x 8 28 Pin !JD) 32 Pad FE 

. 350,450 1K x 8 24 Pin Jl 32 Pad FE 
350,450 1K x 8 24 Pin J 32 Pad FE 

SMJ XXXX-XXJX TI 
MOSMEMORYCROSS~RE~F~ER~E~NC~E~G~UI~D~E~~~ ____ ~ ______ ~~~~ ______ ~ 

MM XXXX XXl883 I NATIONAL I 
MKB XXXX MOSTEK XXXX DMB I AMD I 
MXXXXB INTEL XXXX DMQB I FAIRCHILD I 
MCM XXXX BXBA MOTOROLA 

MOS MEMORY NOMENCLATURE 

- L..----------4. TEMPERATURE RANGE 1
E.XApMREPFLIEX: ____________________ T_SM_J __ -----'J2564 - 45 lJD T Must contain three letters Must contain one letter only I 

SMJ-MIL STD-883B, JEDEC Standard 101 M--55 to 125°C· E--40 to 85°C 
S-- 55 to 100°C L- 0 to 70°C 

2. CIRCUIT DESIGNATOR 
Must contain four or five characters '---------5. PACKAGE TYPE 
All standard types have four digits Must contain one or two letters J, JD, FE, FG 
All low-power versions have five characters 
Examples: Standard 32K EPROM-2532 

Low-power 32K EPROM-25L32 

3. ACCESS TIMt---------------------~ 
Device types are available with various speeds 

MEMORY MODULE 

The high speed, 256K-bit, Dynamic Random Access Memory module 
is fabricated using state-of-the-art SMOS N-channel technology for 
very high performance combined with low cost and improved 
reliability. This new technology permits operation from a single + 5 volt 
power supply which reduces system power supply and decoupling 
requirements making board layout easier. 

The module features four 64K DRAMs in Leadless Ceramic Chip 
Carriers mounted on top of a standard 600-mil, 28 pin dual-in-line 
substrate package. 

MEMORY MODULE NOMENCLATURE 

EXAMPLE: SMJ 4 

1. PREFIX T I 
Must contain three letters 
SMJ-M Il:STD-883 

2. WORD WIDTH--------------~ 
Must contain one digit only 
1,2,4,8 

4 

3. DEVICES PER UNIT-. ----------------' 
Must contain one digit only 
2,4,8 

4164 -15 S 
TL.. _____ 4. TEMPERATURE RANGE 

Must contain one letter only 
S--55 to 100°C E--40 to 85°C 
L- Oto 70°C 

L..-______ 5. ACCESS TIME 

Device types are available with various 
speeds 

L..-----------6. CIRCUIT DESIGNATOR 
Must contain at least four digits 

TEXAS INSTRUMENTS 
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TEXAS INSTRUMENTS MILITARY PRODUCTS 

MEMORY MODEL DIMENSIONAL OUTLINE 

~-~-~-~~~ 
.010 TYP 

SBP 9989 MICROPROCESSOR 
PRODUCT FEATURES 

• 4.4-MHz clock rate, single phase, 50% duty cycle 
• Designed-in support for advanced multiprocessor system 

architecture 
• 16 bit data and address bus 
• Serial 110 via Communications Register Unit (CRU) 
• 16 prioritized hardware interrupts/16 software interrupts 
• 9900 Family instruction set including signed multiply (MPY) and 

signed divide (DIV). 

9989 MICROPROCESSOR NOMENCLATURE 
EXAMPLE: SBP 9989 
1. PREFIX---------...... T 

Must contain three or four letters 
SBP-Military Designator 
JAN B-JM38510/JANB Qualifiedt 

2. CIRCUIT DESIGNATOR -----------' 
Must contain four digits 
9989-advanced 4.4MHz 16 bit processor 

.. ~ 

N 

• Direct access to 128K bytes of memory (via new output in MPEN) 
• Operation over full MIL-TEMP range (- 55°C to 125°C) 
• Radiation tolerance characteristics of 12L Technology 

3. TEMPERATURE RANGE--------------I 
Must contain one letter only 

PACKAGE 
TYPE 
J. JG 
JD 

W.WC 
U 

FH 
FK 
FE 
FG 

N- - 55°C to 125°C 

4. PACKAGE TYPE ------------------' 
Must contain two letters-J, FK 
tFuture product 

PACKAGES AVAILABLE 
DESCRIPTION PACKAGE DIGITAL LINEAR BIPOLAR MOS 

TYPE INTERFACE MEMORY MEMORY 
Ceramic Dip J X X X X 
Side Braze Ceramic Dip JG X 
Ceramic Flat-Pack JD X 
Ceramic Flat-Pack W X X 
Single Layer Square Chip Carrier (JEDEC Pin Out) WC X 

' Three Layer Square Chip Carrier (JEDEC Pin Out) U X 
Three Layer Rectangular Chip Carrier (28- and 32-Pad) FH X X X 
Three Layer Rectangular Chip Carrier (18- and 20-Pad) FK X X X 

FE X X 
FG X 

TEXAS INSTRUMENTS 
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INTRODUCTION 
TODIGITAL 
The Master Selection Guide provides sufficient informa
tion for making initial product selections. All devices that 
appear in this section, both in ·the initial selection guide 
and the data pages, are included in all other indexes. 

Page Number Index-Digital Devices 

The first two pages of the digital section present perfor
mance comparisons of the major digital families. These 
are followed by lists of the devices in each family 
arranged into functional groups (arithmetic, buffers/ 
inverters, etc.). The initial selection lists are followed by 
the device data pages provided by the manufacturers. 
Page number references to these data pages are given 
with the initial selection listings. 

Some digital circuits-calculator, watch chips, and elec
tronic organ circuits~not included in this section are 
covered in detail in the Linear-Consumer section. Digital 
circuits not included in one of the major logic families 
are listed in the heading Digital-Other Devices. 

This section is not complicated by reference to paCkage 
styles; the package style suffixes are usually deleted. For 
more information on each companies' suffixes, see the 
Part Number Guide. Throughout the Master Selection 
Guide, each full military temperature range (-55°C to 
125°C) device is indicated by a dagger (t) before the 
manufacturer's name. Manufacturers' names are nor
mally spelled out; however, a few are abbreviated and 
the abbreviations are explained on page 772. 
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Arithmetic Functions 

Buffers 

Inverters 
Counters 

Binary 

Decade 

Miscellaneous 

Decoders 

Drivers 

Flip-Flops 
D-Type 

J-K 
Gates 

AND 

NAND 

AND-OR 

AND-OR-Invert 

OR 

NOR 

OR/NOR 

Exclusive OR/NOR 

Miscellaneous 

Latches 

Memories 

Multiplexers (Digital) 

Multivibrators 

Oscillators/Dividers 

Shift Registers 

Transceivers, Bus 

Translators 

Miscellaneous 

Digital-Special 

ECl ECl ECl ECl HNll/ 
CMOS 10K 95K 100K III HTl 

449 467 470 472 
450 467 470 472 
450 467 472 

451 467 469 470 470 472 
452 467 469 472 
453 
453 467 470 472 
454 467 470 472 

455 467 469 470 471 472 
456 467 469 472 

456 467 472 
457 472 
457 
457 470 472 
458 467 469 471 472 
458 468 469 471 472 

468 469 470 471 
459 468 470 470 471 473 
459 470 473 
459 468 470 470 471 473 
460 468 470 
461 469 470 473 
462 469 471 473 
462 
462 469 470 470 471 473 

463 469 470 470 473 
464 469 470 470 471 473 

Detailed Product Information 
provided by: 

TTL 
474 
476 
'477 

478 
480 
482 
482 
484 

485 
487 

488 
489 
492 
492 
493 
493 
494 
494 
495 
495 
496 
497 
500 

501 
503 
505 
505 
510 

Advanced Micro Devices 601 
American Microsystems, Inc. 618 
Fairchild 619 
Harris Semiconductor 669 
LSI Computer 696 
Mitel Semiconductor 697 
Monolithic Memories, Inc. 715 
Motorola Semiconductor 729 
National Semiconductor 734 
RCA 739 
Semi-Process 761 
Signetics 773 
TRW-LSI Products 812 
Texas Instruments 821 
Weitek 1036 
The manufacturers listed above have provided de
tailed information on their latest and most significant 
products. 
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EINFUHRUNG 
DIGITAL
SCHALTUNGEN 
Der Master Selection Guide fur Digitalschaltungen 
enthalt aIle Informationen, die Sie fur die Erstauswahl 
Ihres Produkts benotigen. Die Bauteile, die in diesem 
Abschnitt erscheinen, sowohl im Selection Guide als 
auch auf den Datenblattern, sind in allen Master In
dexes enthalten. 

Die ersten beiden Seiten des Digital-Teils beinhalten 
Leistungs-vergleiche der wichtigsten Digitalfamilien. 
Daran anschlie,Bend find en Sie ein Verzeichnis der 
Bauteile jeder Familie nach Funktionen (arithmetische 
Funktionen, Buffers/Inverters usw.). Diesen Listen 
folgen die Datenblatter der Hersteller. Der Master 
Selection· Guide verweist jeweils auf das entspre
chende Datenblatt. 

Einige Digital-Schaltungen (Rechner, Uhren-Chips 
und elektronische Orgel-Schaltungen), die in diesem 
Teil nicht enthalten sind, werden ausfuhrlich im 

© Ie MASTER 1983 

Abschnitt Linear-Consumer behandelt. Digital-Schal
tungen, die nicht in einer der grof3eren Logik-Fami
lien enthalten sind, finden sich unter der Rubrik 
"Digital-Sonstige Bauteile" (Digital - Other De
vices). 

Dieser Abschnitt wird nicht durch Hinweise auf 
Gehauseformen Kompliziert. Die entsprechenden 
Suffix wurden meistens weggelassen. Weitere Infor
mation uber die Suffixe jedes Herstellers erhalten Sie 
uber das Numerische Typenverzeichnis. 1m ganzen 
Master Selection Guide sind aIle Bauteile mit mil i
tarischem Temperaturebereich (-55° bis 125°C) 
durch ein Kreuz (t) vor dem Namen des Herstellers 
gekennzeichnet. Die N amen der Hersteller sind nor
malerweise ausgerschrieben; einige jedoch sind abge
kurst. Die Abkurzungen werden auf S. 772 erklart. 
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INTRODUCTION 
AUSYSTEME 
DIGITAL 

, ' 

Le Guide General de Selection fournit suffisamment de 
renseignements pour permettre des selections initiales 
de produits. Tous, les appareils enumeres' dans cette 
Section, a la fois dans Ie Premier Guide de Selection 
et Ie feuilles de donnees, apparaissent egalement dans 
tous les autres index. 

Les deux premieres pages de lei Section "Digital" 
pres en tent des comparaisons de performance entre les 
principaiesfamilles de systeme digital. Suivent ensuite 
des listes d' appareils de chaque famille, classes par 
groupes fonctionnels (arithmetique, registres, invertis
seurs, etc.). Leslistes de premiere selection sont suivies 
par des feuilles de donnees parappareil, fournies .par 
Ies fabricants. Les references de numeros de pages de 
ces donnees sont communiquees dans les listes de 
premiere selection. 

Quelques circuits digitaux - calculatrices, circuits de 
montre, et circuits electroniques primaires - no si-

446 

gnales dans cette Section, sont etudies en detail dansla 
Section "Lineaire". Les circuits digitaux non inclus 
dans l'une des familles princiaples de Legique, sont 
enum:eres dans la rub rique "Autres Systemes Digi
taux" (Digital-Other Devices). 

Cette Section ne fait pas apparaltre les types de boitier. 
Les suffixes indiquant les types de boitier sont gene
ralement omis. Pour obtenir des renseignements sup
plementaires sur les suffixes utilses par chaque societe, 
veuillez vous reporter au Guide des Numeros de Pieces. 
Dans, tout Ie Guide General de Selection chaque 
appareil possedant la variante complete de temperature 
imposee par I' Armee (-55°C a 125°C) est indique 
par Ie symbole (t) inscrit devant Ie nom du fabric ant. 
Les noms des fabricants sont generalement ecrits en 
entier, il arrive cependant que certains soient abreges. 
Voir page 772 pour obtenir Ia signification de ces 
abreviations. 

© Ie MASTER 1'983 



, 
INTRODUCCION 
A DIGITAL 
La Guia Maestra de Selecci6n provee suficiente infor
maci6n para hacer selecciones iniciales de producto. 
Todas las componentes que aparecen en esta secci6n, 
ya sea en la guia de selecci6n inicial 0 en las paginas 
de datos, estan incluidas en todos los otros indices. 

Las primeras dos paginas de la secci6n digital preseTlta 
comparaci6n de funcionamiento entre las familias 
digitales mayores. Estas estan sequidas por listas de 
las componentes correspondiente a cada familia y 
organizadas en grupos funcionales (aritmetico, separa
dores, invertidores, etc). Las listas de seleccion inicial 
estan sequidas por las paginas de datos, de las com
ponentes proveidas por los fabricantes. Referencias 
del numero de la pagina a estaspaginas de datos 
estan dadas con las listas 'de seleccion incial. 

Algunos circuitos. digitales - calculadoras, circuitos 

© Ie MASTER 1983 

integrados de relojes, y circuitos de organos electricos 
- no inclufdas en esta seccion son detalladas en la 
seccion de Consumidor-Lineal. Los circuitos digitales 
no incluidos entre las familias logicas mayores apa
recen bajo el titulo Digital-Otras Componentes. 

Esta seccion no es complicada por referencias al estilo 
constructivo; los sufijos que denotan estilo construc
tivo han sido generalmente omitidos. Para informa
cion adicional sobre sufijos de lascompailias, refierase 
a la Guia de Numero de Pieza. A 10 largo de la Guia 
de Selecci6n Maestra, cada intervalo completo de tem
peratura para uso militar (-55 0 a 125°C) de la com
ponente aparece indicada por el signo fabricantes no 
son .generalmente deletreados; sin embargo, algunos 
aparecen abreviados y las abreviaturas son explicadas 
en la pagina 772. 
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DIGITAL-CMOS 

Function Device Source Line Function Device Source Line 

Arithmetic Functions Logic Unit 4-Bit 
HD14581B Hitachi SO 

Adder, NBCD (natural binary coded decimal) MC14581BA t Motorola 
MC145S0BA t Motorola MC14581BC Motorola 
MC14560BC Motorola CD40181B t RCA (749) 
TC4560B Toshiba CD40181BE RCA (749) 

Adder. Triple Serial. Negative Logic, with Internal Carry CD4057A t RCA 
HD14038B Hitachi HCC40181B tSGS 
MC14038BA t Motorola HCF40181B SGS 
MC14038BC Motorola 883/4581B tsss 
CD4038A t RCA (748) SCL4581B SSS 
CD4038AE RCA (748) Look·Ahead Carry Block 
CD4038B t RCA (748) F4582BC Fairchild 70 
CD4038BE RCA (748) 10 F4582BM t Fairchild 
HCC4038B tSGS HD14582B Hitachi 
HCF4038B SGS MC14582BA t Motorola 
CM4038A t SOlitron MC14582BC Motorola 
CM4038AE Solitron CD40182B t RCA (749) 
TC4038B Toshiba CD40182BE RCA (749) 

Adder, Triple Serial, Positive Logic, with Internal Carry HCC40182 tSGS 
HD14032B Hitachi HCF40182 SGS 
MC14032BA t Motorola 883/4582B tSSS 
MC14032BC Motorola SCL4582B SSS 80 
MSM4032 OKI Magnitude Comparator 4-Bit 
CD4032A t RCA (748) 20 54HC85 t Fllrcblld (667) 
CD4032AE RCA (748) 74HC85 Fllrcblld (667) 
CD4032B t RCA (748) F40085BC Fairchild 
CD4032BE RCA (748) F40085BM t Fairchild 
HCC4032B tSGS HD14585B Hitachi 
HCF4032B SGS MC14585BA t Motorola 
CM4032A t Solitron MC14585BC Motorola 
CM4032AE SOlitron MC54HC85 t Motorola 
TC4032B Toshiba MC74HC85 Motorola 

Adder, 4-Bit, Full MM54C85 t National 90 
54HC283 t Fllrchlld (667) MM74C85 National 
74HC283 Fllrchlld (667) 30 CD4063B t RCA (748) 
F4008BC Fairchild CD4063BE RCA (748) 
F4008BM t Fairchild CD4585B t RCA (749) 
HD14008B Hitachi CD4585BE RCA (749) 
MC14008BA t Motorola CD54HC85 t RCA (739) 
MC14008BC Motorola CD74HC85 RCA (739) 
CD4008BC National HCC4063B tSGS 
CD4008BM t National HCF4063B SGS 
MM54C83 t National 883/4585B tSSS 100 
MM74C83 National SCL4585B SSS 
CD4008A t RCA (748) 40 TC4063B Toshiba 
CD4008AE RCA (748) TC4585B Toshiba 
CD4008B t RCA (748) Magnitude Comparator 8·Bit 
CD4008BE RCA (748) 54HC688 t Fllrchlld (667) 
HCC4008B tSGS 74HC688 Fllrchlld (667) 
HCF4008B SGS 

Parity Generator/Checker. 9-Bit Odd/Even 883/4008B tSSS 
54HC280 t Falrcblld (667) 

SCL4008B SSS 
74HC280 Fllrcblld (667) 

CM4008A t Solitron 
MC54HC280 t Motorola 

CM4008AE Solitron 
MC74HC280 Motorola 

TC4008B Toshiba 50 
MM54HC280 t National 110 

Data Access Register (for memory address arithmetic) MM74HC280 National 
F4707BC Fairchild CD54HC280 t RCA' (739) 
F4707BM t Fairchild RCA (739) CD74HC280 

Data Path Switch SP74HC280 SPI (771) 
F4704BC Fairchild Serial Multiplier, 8·Bit 
F4704BM t Fairchild CD54HC384 t RCA (739) 

Equality Comparator, 8·Bit CD74HC384 RCA (739) 
CD54HC688 t RCA (739) Nines Complementer 
CD74HC688 RCA (739) MC14561BA t Motorola 

Full Adder. Gated MC14561BC Motorola 
SP74HC80 SPI (767) TC4561B Toshiba 

Logic Register Stack 2's Complement Multiplier (16x16). Allows unsigned 
F4705BC Fairchild magnitude inputs as well (NMOS) 
F4705BM t Fairchild WTL 1016 Weitek 120 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold flcllndlclles Iddlllonil dill Is provided aD Ibl pigi Dolld. 
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Function Device Source Line 

2's Complement Multiplier (1Sx1S) with Accumulator 
(allows unsigned magnitude inputs as well)-NMOS 

WTL 1010 Weitek 

2x2-Bit, Parallel Multiplier, Binary 
MC14554BA t Motorola 
MC14554BC Motorola 

8x8 Bit Multiplier 
ADSP·l080K AD (3185) 
ADSP·l080T tAD (3185) 

8x8 Bit Multiplier/Accumulator . 
ADSP·l008K AD- (3183.3186) 
ADSP·l008T tAD (3183.3186) 

16x16 Bit Multiplier 
ADSP·l016K AD (3184,3186) 

. ADSP·l016T tAD (3184.3186) 

16x16 Bit Multiplier/Accumulator 
ADSP·l0l0K AD (3182.3186) 130 
ADSP·l0l0T tAD (3182.3186) 

Buffers 

Quad Gated, Three·State (inverted control) 
SP74HC126 SPI (768) 

Quad Gated, Three-State 
SP74HC125 SPI (768) 

Quad Low Impedance 
883/4441UB tsss 
SCL4441UB SSS 

Quad True/Complement 
F4041BC Fairchild 
F4041BM t Fairchild 
CD4041C National 
CD4041M National 
CD4041A t RCA (748) 140 
CD4041AE RCA (748) 
CD4041UB t RCA (748) 
CD4041UBE RCA (748) 
HCC4041UB tSGS 
HCF4041UB SGS 
883/4041UB tSSS 
SCL4041UB sss 
CM4041A t Solitron 
CM4041AE Solitron 

Quad Three-State Non-Inverting 
TC5024 Toshiba 150 
TC5025 Toshiba 

Quad Three-State 
54HC125 t Fllrchll~ (667) 
74HC125 Fllrchlld (667) 

Hex CMOS Compatible 
DS1630 t National 
DS3630 National 

Hex High Voltage 
TC5064B Toshiba 
TC5065B Toshiba 

Hex (Inverting) Three-State, Strobed 
HD14502B Hitachi 
MC14502BA t Motorola 
MC14502BC Motorola 160 
CD4502B t RCA (749) 
CD4502BE RCA (749) 
HCC4502B tSGS 
HCF4502B SGS 
883/4502B tsss 
SCL4502B sss 

Hex (Inverting) Three·State 
54HC366 t Fllrcblld (667) 
54HC368 t Fllrchlld (667). 
74HC366 Fllrchlld (667) 
74HC368 Fllrchlld (667) 170 
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-DIGITAL-CMOS (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

Buffers (Cont'd) Hex Non-Inverting-Improved Octal Buffer/Line Driver, Three State 
(Cont'd) CD54HC540 t RCA (740) 

Hex (Inverting) HD14009B Hitachi CM4050AE Solitron CD54HC541 t RCA (740) 
CD4009AC National TC4050B Toshiba CD74HC540 RCA (740) 
CD4009AM t National Hex Open Drain Active Pull Down CD74HC541 RCA (740) 130 
CD4009A t RCA (748) MM54C906 t National 70 Octal Buffer/Line Driver 
CD4009AE RCA (748) MM74C906 National MM54C941 t National 
CD4009U8 t RCA (748) MM74C941 National 
CD4009U8E RCA (748) Hex Open Drain Active Pull Up 

883/4009UB tsss MM54C907 t National Octal MD54SC540 t MIIII (702) 

SCL4009UB SSS MM74C907 National MD54SC541 t MIIII (702) 

CM4009A t Salitron 10 Hex PMOS Inverting (PMOS to CMOS or TTL) MD74SC540 MIIII (702) 

CM4009AE Salitron MM54C903 t National MD74SC541 MIIII (702) 

TC4009UB Tashiba MM74C903 National HS74C540 Supertex 
HS74C541 Supertex 

Hex (Inverting)-Improved Hex PMOS Non-Inverting (PMOS to CMOS or TTL) M54C540 t Supertex 
54HC4049 t Fairchild (667) MM54C904 t National M54C541 t Supertex 140 
74HC4049 Fairchild (667) MM74C904 National S74C540 Supertex 
F4049BC Fairchild Hex, TTL Input 54HCT07 t Fairchild (667) S74C541 Supertex 
F4049BM t Fairchild 74itCT07 Fairchild (667) 7-Line High Voltage 
HD14049B Hitachi 

Hex TTL Inverting (CMOS to TTL) TC5066B Toshiba 
MC14049UBA t Motorola 

MM54C901 t National 80 TC5067B Toshiba 
MC14049UBC Motorola 

MM74C901 National 
CD4049UB National 20 Inverters 
MM54HC4049 t National Hex TTL Non-Inverting (CMOS to TTL) 

MM74HC4049 National MM54C902 t National Dual Complementary Pair Plus Inverter 
CD4049A t RCA (748) MM74C902 National F4007UBC Fairchild 
CD4049AE RCA (748) Hex Three-State, Inverting F4007UBM t Fairchild 
CD4049UB t RCA (748) MM54HC366 t National HD14007B Hitachi 
CD4049UBE RCA (748) MM54HC368 t National MC14007UBA t Motorola 
CD54HC4049 t RCA MM74HC366 National MC14007UBC Motorola 
CD54HC4099 RCA MM74HC368 National CD4oo7C National 150 
CD74HC4049 RCA Hex Three-State CD4oo7M t National 
HCC4049UB tSGS 30 54HC365 t Filrcblld (667) CD4007A t RCA (748) 
HCF4049UB SGS 54HC367 t Falrcblld 1(667) CD4007AE RCA (748) 

883/4049UB tSSS 74HC365 Fairchild (667) 90 CD4007UB t RCA (748) 
SCL4049UB' SSS 74HC367 Fairchild (667) CD4007UBE RCA (748) 

'.' CM4049A t Salitron F40097BC Fairchild HCC4oo7UB tSGS 

CM4049AE Solitron F40097BM t Fairchild HCF4007UB SGS 

TC4049B Toshiba HD14503B Hitachi 
883/4007UB tSss 

Hex Non-Inverting MC14503BA t Motorola 
SCL4oo7UB SSS 

HD14010B Hitachi MC14503BC Motorola 
CM4007A t Solltron 160 

CD4010A National MC54HC367 t Motorola 
CM4007AE Solitron 

CD4010A t RCA (740,748) MC74HC367 Motorola 
TC4007UB Toshiba 

Q) CD4010AE RCA (740,748) 40 CD4503BC National Hex Schmitt Trigger 

"0 'CD4010B t RCA (740,748). CD4503BM t National 100 54HC14 t Falrclllld (667) 

::l CD4010BE RCA (740,748) MM54HC365 t National 74HC14 Fairchild (667) 

CJ 883/4010B tSSS MM54HC367 t National Hex, TTL Input 54HCT04 t Fairchild (667) 

C 
SCL4010B SSS MM70C95 t National 74HCT04 Falrcblld (667) 

0 CM4010A t Salitron MM70C97 t National Hex Unbuffered 
+oJ CM4010AE Salitron MM74HC365 National MC54HCU04 t Motorola 
() TC4010B Tashiba MM74HC367 National MC74HCU04 Motorola 
Q) 

Hex Non-Inverting-Improved MM80C95 National Hex Three-State 
Q) 

54HC4050 t Falrcblld (667) MM80C97 National F40098BC Fairchild en 74HC4050 FaIrchild (667) CD4503BD t RCA (749) F40098BM t Fairchild 170 
'- F4050BC Fairchild 50 CD4503BE RCA (749) 110 MM70C96 t National Q) 

+oJ F4050BM t Fairchild CD54HC365 t RCA (740) MM70C98 t National en 
CO HD14050B Hitachi CD54HC366 t RCA (740) MM80C96 National 

~ MC14050BA t Motorola CD54HC367 . t RCA (740) MM80C98 National 
MC14050BC Motorola CD54HC368 t RCA (740) Hex F4069UBC Fairchild 
CD4050BC National CD74HC365 RCA (740) F4069UBM t Fairchild 
CD4050BM National CD74HC366 RCA (740) HD14069B Hitachi 
C04050A t RCA (748) CD74HC367 RCA (740) MC14069UBA t Motorola 
CD4050AE RCA (748) CD74HC368 RCA (740) MC14069UBC Motorola 
CD4050B t RCA (748) TC40H367 Toshiba MC54HC04 t Motorola 180 
CD4050BE RCA (748) 60 TC5012B Toshiba 120 MC74HC04 Motorola 
CD54HC4050 t RCA (740) CD4069C National 
CD74HC4050 RCA (740) Hex 54HC07 t Fairchild (667) CD4069M t National 
HCC4050B tSGS 74HC07 Falrcblld (667) MM54C04 t National 
HCF4050B SGS MM54HC4050 National MM54HC04 t National 
883/4050B tsss MM74HC4050 National MM74C04 National 
SCL4050B SSS Octal Buffer/Level Translator, Inverting MM74HC04 National 
CM4050A {Salitron MM54HC4305 National MM74PC04 National 

(Continued) 
--

MM74HC4305 National 
~ 

(Continued) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold faci IndIcates addlllonal data II provl~ld on thl paal notld. 
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MASTER SELECTION GUIDE 

DIGITAL-CMOS (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

Inverters (Cont'd) Presettable Synchronous, Asynchronous Clear Dual Synchronous 
(Cont'd) (Cont'd) 

Hex (Cont'd) C054HC161 t RCA (739) MC14520BC Motorola 
C04069UB t RCA (748) C074HC161 RCA (739) CD4520BC National 130 
C04069UBE RCA (748) SP7.4HC161 SPI (770) CD4520BM t National 
C054HC04 t RCA (740) HCC40161B tSGS C04520B t RCA (749) 
C074HC04 RCA (740) HCF40161B SGS C04520BE RCA (749) 
LC4069UB Sanyo 883/4161B tsss HCC4520B tSGS 
SP74HC04 SPI (766) SCL4161B SSS HCF4520B SGS 
HCC4069UB tSGS TC40161B Toshiba 70 883/4520B tSSS 
HCF4069UB SGS TCHOH161 Toshiba SCL4520B SSS 
883/4069UB tsss Presettable Up/Down CM4520B t Solitron 
883/4449UB tSSS 10 54HC193 t Fairchild (668) CM4520BE Solitron 
SCL4069UB sss 54HC4516 t Falrcblld TC4520B Toshiba 140 
SCL4449UB SSS (665,668) Dual4-Bit 54HC393 t Fairchild (668) 
CM4069A t Solitron 54HC569 t Fairchild (668) 74HC393 Fairchild (668) 
CM4069AE Solitron 74HC193 Fairchild (668) MMS4HC393 t National 
TC4069UB Toshiba 74HC4516 Falrcblld (668) MM74HC393 National 
TC40HOO4 Toshiba 74HC569 Fairchild (668) C054HC393 t RCA (739) TC7404UB Toshiba F40193BC Fairchild 

Dual,4-Bit 
C074HC393 RCA (739) 

F40193BM t Fairchild 
Counters, J3inary F4516BC Fairchild 80 Dual C054HC4520 t RCA (739) 

F4516BM t Fairchild C074HC4520 RCA (739) 
Clock Generator with 4-Blt 

HD14516B Hitachi 4-Bit, Divide by 2 and by 5 
TC5018 Toshiba 

MC14516BA t Motorola SP74HC93 SPI (768) 
Divide by 2, 8 or 16 MC14516BC Motorola 5,6,7,8,9-Stage 

MMS4C93 t National MCS4HC193 t Motorola TC5048 Toshiba 
MM74C93 National 20 MC74HC193 Motorola 7-Stage F4024BC Fairchild 

Divider with 4-Bit CD40193BC National F4024BM t Fairchild 
TC5027B Toshiba CD40193BM t National HDl4024B Hitachi 

Presettable Fully Synchronous, Synchronous Clear CD4516BC National MC14024BA t Motorola 
54HC163 t Fairchild (668) CD4516BM t National 90 MC14024BC Motorola 
74HC163 Falrcblld (668) MM54C193 t National MCS4HC4024 t Motorola 
F40163BC Fairchild MMS4HC193 t National MC74HC4024 Motorola 
F40163BM t Fairchild MM74C193 National CD4024BC National 
HD14163B Hitachi MM74HC193 National CD4024BM t National 
MC14163BA t Motorola C040193B t RCA (749) C04024A t RCA (748) 
MC14163BC Motorola C040193BE RCA (749) C04024AE RCA (748) 
MCS4HC163 t Motorola C04516B t RCA (749) 

C04024B t RCA (748) 
MC74HCl63 Motorola 30 C045168E RCA (749) 

C04024BE RCA (748) 
CD40163BC National C054HC191 t RCA (739) 

C054HC4024 t RCA (739) 
CD40163BM t National C054HC193 t RCA (739) 100 

C074HC4024 RCA (739) 
MMS4C163 t National C074HC191 RCA (739) 

HCC4024B tSGS 
MMS4HCl63 t National C074HC193 RCA (739) 

HCF4024B SGS 
MM74C163 National SP74HC193 SPI (770) 

883/4024B tsss 
Q) 

HCC4516B tSGS "'C MM74HC163 National SCL4024B SSS 
C0401638 t RCA (749) HCF4516B SGS 

CM4024A . t Solitron 170 ::l 
C0401638E RCA (749) 883/4193B tsss 

CM4024AE Solitron CJ 
C054HC163 t RCA (739) 883/4516B tsss 

TC4024B Toshiba C 
C074HC163 RCA (739) 40 SCL4193B SSS 0 
SP74HC163 SPI (770) SCL4516B sss 8-Stage Synchronous ..... 
HCC40163 tSGS TC40H193 Toshiba 110 883/4404B tSSS () 

SCL4404B sss Q) 
HCF40163 SGS TC4516B Toshiba 

. 883/4163B tsss . Presettable 8-Bit Down 12 Stage MMS4HC4040 t National Q) 

SCL4163B sss C0401038 t RCA (749) MM74HC4040 National C/) 

, TC40163B Toshiba C0401038E RCA (749) 12-Stage 54HC4040 t Falrcblld (668) :10-
Q) r TC40H163 Toshiba HCC40103B tSGS 74HC4040 Fairchild (668) ..... 

HCF40103B SGS F4040BM t Fairchild en 
Presettable Synchronous, Asynchronous Clear CCS 

F40161BC Fairchild Programmable Divide-by-N, 4-Bit F404BC Fairchild 180 ~ 
F40161BM t Fairchild F4526BC Fairchild HD14040B Hitachi 

HD14161B Hitachi 50 F4526BM t Fairchild MC14040BA t Motorola 
MC14161BA t Motorola HD14526B Hitachi MC14040BC Motorola 

MC14161BC Motorola MC14526BA t Motorola MCS4HC4040 t Motorola 
MCS4HC161 t Motorola MC14526BC Motorola 120 MC74HC4040 Motorola 
MC74HC161 Motorola CD4526BC National CD4040BC National 
CD40161BC National CD4526BM t National CD4040BM t National 
CD40161BM t National 883/4526B tsss C04040A t RCA (748) 
MMS4C161 t National SCL4526B sss C04040AE RCA (748) 
MMS4HC161 t National Dual Synchronous C040408 t RCA (748) 190 
MM74C161 National F4520BC Fairchild C04040BE RCA (748) 
MM74HC161 National 60 F4520BM t Fairchild C054HC4040 t RCA (739) 
C0401618 t RCA (749) HD14520B Hitachi C074HC4040 RCA (739) 
C040161BE RCA (749) MC14520BA t Motorola HCC4040B tSGS 

(Continued) (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold .ace Indlcales addlllonal dala Is provided on Ibe pagl nDlld. 
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DIGITAL-CMOS (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

Counters, Binary (Cont'd) Counter/Divider, 7 Segment Display Output and Display Presettable (sets to 0 or 9, divides by 2, 5 or 10) 
Enable (Cont'd) MM54C90 t National 

12-Stage (Cont'd) CM4026A t Solitron 
HC.F4040B SGS CM4026AE Solitron 

Presettable (Sets to 0 or 9, divides by 2, 5 or 10) 

. 883/4040B tsss 
MM74C90 National 

SCL4040B SSS 
Counter/Divider, 7 Segment Display Output and Ripple Presettable Synchronous, Asynchronous Clear 
Blanking C04033A t RCA (748) 

CM4040A t Solitron 54HC160 t Fllrchlld (668) 130 

CM4040AE Solitron 
C04033AE RCA (748) 74HC160 Fllrcblld (668) 

TC4040B Toshiba 
C04033B t RCA (748) F40160BC Fairchild 

14 Stage MM54HC4020 t National 
C04033BE RCA (748) F40160BM t Fairchild 

MM54HC4060 t National 
HCC4033B tSGS 70 HD14160 Hitachi 

MM74HC4020 National 
HCF4033B SGS MC14160BA t Motorola 

MM74HC4060 National 10 
883/4033AB tsss MC14160BC Motorola 
883/4433AB tsss MC54HC160 t Motorola 14, 15, 16-Stage (with reset) SCL4033AB SSS 

TC5036 Toshiba SCL4433AB SSS 
MC74HC160 Motorola 

14-Stage 54HC40Z0 t Fairchild (668) CM4033A t Solitron 
CD40160BC National 

74HC40Z0 Fairchild (668) 
CD40160BM t National 140 

CM4033AE Solitron 
F4020BC Fairchild 

MM54C160 t National 

F4020BM t Fairchild 
Counter/Divider, 10 Line Output MM54HC160 t National 

HD14020B Hitachi 
F4017BC Fairchild MM74C160 National 

MC14020BA t Motorola 
F4017BM t Fairchild MM74HC160 National 

MC14020BC Motorola 
HD14017B Hitachi 80 C040160B t RCA (749) 

MC54HC4020 t Motorola 
MC14017BA t Motorola C040160BE RCA (749) 

MC74HC4020 Motorola 20 MC14017BC Motorola C054HC160 t RCA (739) 

CD4020BC National MC54HC4017 t Motorola C074HC160 RCA (739) 

I 
CD4020BM t National MC74HC4017 Motorola 8P74HC160 8PI (769) 

C040Z0A t RCA (748) CD4017BC National HCC40160B tSGS 150 

C040Z0AE RCA (748) CD4017BM t National HCF40160B SGS 

C040Z0B t RCA (748) C04017A t RCA (748) 883/4160B tsss 
C04020BE RCA (748) C04017AE RCA (748) SCL4160B SSS 
C054HC4020 t RCA (739) C04017B t RCA (748) TC40160B Toshiba 
C074HC4020 RCA (739) C04017BE RCA (748) 90 TC40H160 Toshiba 

~ 
HCC4020B tSGS C054HC4017 t RCA (739) 
HCF4020B SGS 30 C074HC4017 RCA (739) 

Presettable Up/Down 

~ 883/4020B tsss HCC4017B tSGS 
54HC192 t Fllrchlld (668) 

SCL4020B SSS HCF4017B SGS 
74HC192 Fairchild (668) 

i 
CM4020A t Solitron 883/4017B tsss 

F40192BC Fairchild 

CM4020AE Solitron SCL4017B SSS 
F40192BM t Fairchild 

TC4020B Toshiba CM4017A t Solitron 
F4510BC Fairchild 160 

14-Stage with Oscillator CM4017AE Solitron 
F4510BM t Fairchild 

MC14060B Motorola TC4017B Toshiba 
HD14510B Hitachi 

MC54HC4060 t Motorola 
HCTR0200 Hughes 

MC74HC4060 Motorola 
Counter/LatchlDisplay Driver MC14510BA t Motorola 

CD4060BC National 
ICM7208 Intersil 100 MC14510BC Motorola 

Q) 

"0 CD4060BM t National 40 Divide by 2 and by 5 MC54HC192 t Motorola 

::J C04060A t RCA (748) 8P74HC90 8PI (768) MC74HC192 Motorola 

(9 C04060AE RCA (748) Presettable Fully Synchronous, Synchronous Clear CD40192BC National 

C04060B t RCA (748) 54HC162 t Falrcblld (668) CD40192BM t National 
C C04060BE RCA (748) 74HC162 Fairchild (668) CD4510BC National 170 
0 
+-' 

C054HC4060 t RCA (739) F40162BC Fairchild CD4510BM . t National 

() C074HC4060 RCA (739) F40162BM t Fairchild MM54C192 t National 
Q) HCC4060B tSGS HD14162B Hitachi MM54HC192 t National 

Q) HCF4060B SGS MC14162BA t Motorola MM74C192 National 

U) SCL4060B SSS MC14162BC Motorola MM74HC192 National 

:I.- MC54HC162 t Motorola C040192B t RCA (749) 
Q) Counters, Decade MC74HC162 Motorola 110 C040192BE RCA (749) 
+-' 1 en CD40162BC National C04510B t RCA (749) 
CO Counter/Divider with 10 Decoded Outputs 

~ 54HC4017 t Fairchild (668) 50 CD40162BM t National C04510BE RCA (749) 

74HC4017 Fairchild (668) MM54C162 t National C054HC192 t RCA (739) 180 

MM54HC4017 t National MM54HC162 t National C074HC192 RCA (739) 

MM74HC4017 National MM74C162 National 8P74HC192 8PI (770) 

Counter/Divider, 7 Segment Display Output and Display 
MM74HC162 National HCC40192B tSGS 

Enable C040Z6A t RCA (748) C04016ZB t RCA (749) HCC4510B tSGS 

C04026AE RCA (748) C040162BE RCA (749) HCF40192B SGS 

. C04026B t RCA (748) C054HC162 t RCA (739) HCF4510B SGS 

C04026BE RCA (748) C074HC162 RCA (739) 120 883/4192B tSSs 

HCC4026B fSGS 8P74HC162 8PI (770) 883/4510B tsss 

HCF4026B SGS HCC40162B tSGS SCL4192B SSS 

883/4026AB tsss 60 HCF40162B SGS SCL4510B SSS 190 

883/4426AB tsss 883/4162B tsss TC40H192 Toshiba 

SCL4026AB SSS SCL4162B SSS TC4510B Toshiba 

SCL4426AB SSS TC40162B Toshiba Presettable, with Decoder/Driver 
(Continued) TC40H162 Toshiba TC5034 Toshiba 

.. 0 0 t MIlitary Temperature Range (- 55 to 125 C) • TYPical Value 
Bald flCI Indlcatls additional dati Is proVldld an thl plgl notld. 
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DIGITAL-CMOS (Cont'd) 

Function Device Source line Function Device Source line 

'Counters, Decade (Cont'd) 4- 112-Diglt, Programmable 
TC9122 Toshiba 

Presettable 2-Decade Down, BCD 4-Diglt, Multiplexed Output, Left Digit Counts to 2-
CD40102B t RCA (749) (Maximum count 1999.) 
CD40102BE RCA (749) MM74C928 National 
HCC40102B tSGS 

4-Digit, Multiplexed Output, Second Digit Counts to 6 HCF40102B SGS 
(Maximum count 9599.) 

Programmable Divlde-by-N, 4-Bit MM74C927 National 60 
F4522BC Fairchild 

4-Diglt Up/Down, Counter/Latch/Decoder Driver, LCD 
F4522BM t Fairchild 

MM74C945 IIltlolIl (735) 
HD14522B Hitachi 

MM74C947 IIltlolll (735) 
MC14522BA t Motorola 
MC14522BC Motorola 4-Diglt Up/Down Counter/Latch/Display Driver 

CD4522BC National 10 ICM7217 Intersll 

CD4522BM t National ICM7217A Intersil 

883/4522B tsss ICM7217B Intersil 

SCL452'2B SSS ICM7217C Intersil 
ICM7227 Intersi! 

Up/Down Counter/Decoder/LatchlDriver (direct 7-segment ICM7227A Intersil 
driver) CD40110B t RCA (749) 

ICM7227B Intersll 
CD40110BE RCA (749) 

ICM7227C Intersil 70 
Up/Down, Programmable 

4-Decade, Decoder, Driver 54HC4510 t Fllrclilld (668) 
LC7961 Sanyo 

74HC4510 Fllrcblld (668) 
4-Decade Divider 

Up/Down, Three-State RDD1D4 LSI Camp (696) 
54HC568 t F.lrclilld (668) 

4-Decade Divlde-by-N 74HC568 Filrelll" (668) 
CD4059A t RCA (748) 

Dual Synchronous CD4059AE RCA (748) 
F4518BC Fairchild 20 
F4518BM t Fairchild 4-Decade, Multiplexed Output (The 926 gives carry at 

HD14518B Hitachi 6000.) MM74C925 National 

MC14518BA t Motorola MM74C926 National 

MCl4518BC Motorola 4-Decade Up/Down, with Timer 
CD4518BC National TC5010 Toshiba 
CD4518BM t National 4-Decade TC5001 Toshiba 
CD4518B t RCA (749) TC5037 Toshiba 
CD4518BE RCA (749) TC5051 Toshiba 80 
HCC4518B tSGS TC5052 Toshiba 
HCF4518B SGS 30 TC5053 Toshiba 
883/4518B tsss TC5054 Toshiba 
SCL451RB sss 

5-Decade, Multiplexed Output 
CM4518B tSolitron 

HD14534B Hitachi 
CM4518BE Solitron 

MC14534BA t Motorola 
TC4518B Toshiba 

MC14534BC Motorola 
Dual,4-Blt MM54HC390 t National 

6-Digit TC5032 Toshiba 
MM74HC390 National 

Dual 54HC390 t Fllrcllll. (668) Counters, Miscellaneous 
74HC390 Filrelllld (668) 
CD54HC390 t RCA (739) 40 Divlde-by-8 Counter/Divider, Decoded Output 
CD74HC390 RCA (739) F4022BC Fairchild 

3- 112 Digit Counter to BCD Driver F4022BM t Fairchild 
MC14022BA t Motorola 90 HCTR4010 Hughes 

HCTR6010 Hughes MC14022BC Motorola 

CM4102 t SOlitron CD4022BC National 
CD4022BM t National 

3-Decade, Decoder, Driver 
CD4022A t RCA (748) 

LC7960 Sanyo 
CD4022AE RCA (748) 

3-Decade Multiplexed Output CD4022B t RCA (748) 
F4553BC Fairchild CD4022BE RCA (748) 
F4553BM t Fairchild HCC4022B tSGS 
HD14533B Hitachi HCF4022B SGS 
MC14553BA t Motorola 883/4022B tSss 100 
MC14553BC Motorola 50 SCL4022B SSS 

4- 112 Digit CounterlTlmer CM4022A tSolitron 
ICM7236A Intersil CM4022AE Solitron 

4- 1/2 Digit Up Counter TC4022B Toshiba 
ICM7224 Intersi! Divlde-by-60, BCD Output (industrial time base generator) 
ICM7224A Intersi! HD14566B Hitachi 
ICM7225 Intersil MC14566BA t Motorola 
ICM7225A Intersil MC14566BC Motorola 

4-112 Digit Up-Down Counter/Latch/Decoder Driver, LCD Frequency Counter 
MM74C946 N.tlolil (735) ICM7216 Intersil 

4-1/2 Digit ICM7236 Intersll ICM7226 Intersil 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold facl ladIClII.,ddlllolll dill II proyldl. 01 1111 pigi aoln. 
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MASTER SELECTION GUIDE 

Function Device Source Line 

Phase Comparator and Programmable 
HD14568B Hitachi 110 
MC14568BA t Motorola 
MC14568BC Motorola 

Presettable Divlde-by-N 
F4018BC Fairchild 
F4018BM t Fairchild 
HD14018B Hitachi 
MC14018BA t Motorola 
MC14018BC Motorola 
CD4018BC National 
CD4018BM t National 
CD4018A t RCA (748) 120 
CD4018AE RCA (748) 
CD4018B t RCA (748) 
CD4018BE RCA (748) 
HCC4018B tSGS 
HCF4018B SGS 
883/4018B tSSS 
SCL4018B SSS 
CM4018A tSOlitron 
CM4018AE Solitron 
TC4018B Toshiba 130 

Presettable Up/Down Binary or Decade 
F4029BC Fairchild 
F4029BM t Fairchild 
MC14029BA t Motorola 
MC14029BC Motorola 
CD4029BC National 
CD4029BM t National 
CD4029A tRCA (748) 
CD4029B t RCA (748) 
CD4029BE RCA (748) 
HCC4029B tSGS 140 
HCF4029B SGS 
883/4029B tsss 
SCL4029B SSS 
CM4029A tSOlitron 
CM4029AE SoUtron 
TC4029B Toshiba 

Programmable Divlde-by-N 
TC5080 Toshiba 

See also CMOS Oscillators/Dividers and Digital-Special 

Binary/Decade with Two Reset Functions 
TC5026B Toshiba 

Dual Programmable Divide-by-N Binary/Decade 
HD14022B Hitachi 150 
HD14569B Hitachi 
MC14569BC t Motorola 

Decoders 

N-Blt (for I/O Interface) 
HCMPl853 Hughes 
HCMP1853C Hughes 
HMMP1853 t Hughes 
HMMP1853C t Hughes 
CDP1853 RCA (1468) 
CDP1853C RCA (1468) 

BCD-to-Decimal 
54HC42 t Fllrclill. (668) 
73HC42 Fairchild 160 
F4028BC Fairchild 
F4028BM t Fairchild 
HD14028B Hitachi 
MC14028BA t Motorola 
MC14028BC Motorola 
MC54HC42 t Motorola 
MC74HC42 Motorola 
CD4028BC . National 
CD4028BM t National 
MM54C42 t National 170 

(Continued) 
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Ie MASTER 

DIGITAL-CMOS (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

Decoders (Cont'd)" Dual2-line to 4-line Decoder/Demultiplexer 4-Bit latch/4-to-16-line Decoder (high) 
(¢ont'd) (Cont'd) 

BCD-to-Decimal C074HC139 RCA (739) C04514BE RCA (749) 
(Cont'd) SP74HC139 SPI (769) C04515B t RCA' (749) 

MM54HC42 t National HS74C139 Supertex C04515BE RCA (749) 
MM74C42 National HS74C239 Supertex C054HC4514 t RCA (739) 
MM74HC42 National M54C139 t Supertex C074HC4514 RCA (739) 
C04028A t RCA (748) M54C239 t Supertex 70 HCC4514B tSGS C04028AE RCA (748) S74C139 Supertex HCC4515B tSGS C04028B t RCA (748) S74C239 Supertex 

HCF4514B SGS 140 C04028BE RCA (748) TC40H139 Toshiba 
HCF4515B SGS C054HC42 , t RCA (739) 1 of 8 Strobed 883/4428B tsss 883/4514B SSS C074HC42 RCA (739) 

SCl4428B SSS 883/4515B tSSs SP74HC42 SPI (767) 10 
3-line to 8-line Decoder/Demultiplexer SCl4514B ' SSS HCC4028B tSGS 

54HC138 t Fairchild (666) SCl4515B SSS HCF4028B SG~ 
" 74HC138 Fairchild (666) 

CM4514B Solitron 883/4028B tsss 
G74SC138 GTE Micro SCl4028B SSS CM4514BE Solitron G74SC238 GTE Micro CM4028A j Solitron 
M054SC138 t MUel (697) 80 CM4515B t Solltron 

CM4028AE Solitron 
M054SC238 t Mltel (697) CM4515BE Solitron 

TC4028B Toshiba 
M074SC138 Mltel (697) TC4514B Toshiba 150 

TC40H042 Toshiba 
M074SC238 Mltel (697) TC4515B Toshiba 

BCD-to-7 Segment Decoder/Driver MC54HC138 t Motorola 4-line-to-16-line DecoderDemultiplexer . MC14547BA t Motorola MC74HC138 Motorola 54HC154 t Fairchild (666) MC14547BC Motorola 20 MM54HC138 t National 54HC4514 t Fairchild (666) 
BCD-to-7-Segment MM74HC138 National " 7~HC154 Fairchild (666) 

HD14558B Hitachi MM74PC138 National 74HC4514 Fairchild (666) MC14558BA tMotorola C054HC138 t RCA (739) MM54C154 t National MC14558BC Motorola C074HC138 RCA (739) 90 MM54HCl54 t National MM54C48 t National ' COP1873C RCA (1467) 
MM74Cl54 National MM74C48 National SP75HC138 SPI ' 
MM74HCl54 National TC5002B Toshiba HS74C138 Supertex 
C054HC154 t RCA (739) 160 ~ 

Dual Binary to 1 of 4 Decoder/Demultiplexer (high) HS74C238 Supertex 
C074HC154 RCA (739) 

= F4555BC Fairchild M54C138 t Supertex 
F4555BM t Fairchild M54C238 t Supertex 8 to 3-line Priority Encoder 

~ HD14555B Hitachi S74C138 Supertex SP74HC148 SPI (769) 

r: MC14555BA t Motorola 30 S74C238 Supertex 10 to 4-line Priority Encoder 
MC14555BC Motorola TC40H138 ' Toshiba MC54HC147 t Motorola 
C04555B t RCA (749) 3-line to 8-line Decoder/Demultiplexer with Input latches MC74HC147 Motorola 
C04555BE RCA (749) G74SC137 GTE Micro 100 SP74HC147 SPI (769) HCC4555B ,tSGS G74SC237 GTE Micro 

10-line-to-4-line Priority Encoder HCF4555B SGS ' M054SC137 t Mltel (697) 
C054HC147 t RCA (739) 883/4555B tsss M054SC237 t MUel (697) 
C074HC147 RCA (739) SCl4555B SSS M074SC137 Mltel (697) Q) TC4555B Toshiba M074SC237 Mltel· (697) "0 

Dual Binary to 1 of 4 Dec~der/DemUltiplexer (low) MV74SC137 Plessey Drivers 
:J F4556BC Fairchild MV74SC237 Plessey 

Also See: Interface-Display Drivers, Memory and C) 
F4556BM t Fairchild 40 HS74C137 Supertex 

Peripheral Drivers c: MC14556BA t Motorola HS74C237 Supertex 
0 MC14556BC Motorola M54C137 t Supertex 110 Bus, Bidirectional 

....... C04556B t RCA (749) .'M54C237 t Supertex H06432-2 t Harris . (1343) 
() 

C04556BE RCA (749) S74C137 Supertex H06432-9 Harris (1343) 170 Q) 
HCC4556B tSGS S74C237 Supertex . Bus, latching H06431-2 t Harris (1343) Q) 
HCF4556B SGS 4-Bit latch/4-to-,16-line Decoder (high) H06431-9 Hurl. (1343) C/) 
883/4556B tsss , F4514BC Fairchild H06431A-2 Harris (1343) ~ 
SCl4556B SSS F4514BM t Fairchild H06431A-9 Harris (1343) Q) ....... TC4556B Toshiba F4515BC Fairchild C/) 

Dual2-line to 4-line Decoder/Demultiplexer F4515BM t Fairchild Bus Separator/Driver CU 
H06433-2 t Harris (1343) ~ 54HC139 t Fairchild (666) 50 HD14514B Hitachi 
H06433-9 Harris (1343) 74HC139 Fairchild (666) HD14515B Hitachi 

G74SC139 GTE Micro MC14514BA t Motorola 120 Fluorescent Display, 4-DigiU8 Segment 
G74SC239 GTE Micro MC14514BC Motorola COP470 National 
MD545C239 t Mitel MC14515BA t Motorola 

lCD, Dot Matrix M054SC139 t Mltel (697) MC14515BC Motorola HlCD0488 Hughes 
M054SC239 ,t Milel (697) MC54HC4514 t Motorola 

HlCD0538A Hughes M074SC139 Mllel (697) MC74HC4514 Motorola 
HlCD0539A Hughes 180 M074SC239 Mllel (697) CD4514BC National 
HlCD0540 Hughes , MC54HC139 t Motorola CD4514BM ' t National 
HlCD0541 Hughes MC74HC139 Motorola 60 CD4515BC National 

MM54HC139 t National CD4515BM t National HlCD0542 Hughes 

, MM74HC139 ' National MM54HC4514 t National 130 HlCD0548 Hughes 

MV74SC239 Plessey MM74HC4514 ' National HlCD0550 Hughes 
C054HC139 t RCA (739) C04514B t RCA (749) HlCD0551 Hughes 

(Continued) (Continued) HlCD0607 Hughes 

t Military Temperature Range (- 55° to 125°C) * TYPical Value , 
Bold facelndlcales addlllonal dall Is proylded an Ibe paue Rolld. 
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MASTER SELECTION GUIDE 

DIGITAL-CMOS (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

Drivers (Cont'd) BCD-to-7 -Segment Latch/Decoder/Driver Dual (Cont'd) 
(Cont'd) HCF4013B SGS 

LCD, BCD-to-7-Segment Decoder/Driver with "Display MC74HC4511 Motorola 883/4013B tsss 
Frequency Output" CD4511BC National SCL4013B SSS 

C04055B t RCA (748) CD4511BM t National CM4013A t Solitron 
C04055BE RCA (748) MM54HC4511 t National CM4013AE Solitron 
HCC4055B tSGS MM54HC4543 t National CM4013B t Solitron 
HCF4055B SGS MM74HC4511 National CM4013BE Solitron 
TC4055B Toshiba MM74HC4543 National 60 TC4013B Toshiba 

LCD, BCD-to-7-Segment Decoder/Driver with Strobed· C04511B t RCA (749) TC40H074 Toshiba 
Latch Function C04511BE RCA (749) Quad Three-State 

C04056B t RCA (748) C054HC4511 t RCA (739) 54HC173 t Fairchild (665) 120 
C04056BE RCA (748) C074HC4511 RCA (739) 74HC173 Fairchild (665) 
HCC4056B 'tSGS HCC4511B tSGS F4076BC Fairchild 
HCF4056B SGS HCF4511B SGS F4076BM t Fairchild 
TC4056B Toshiba 10 883/4511B tSSS HD14076B Hitachi 

LCD, BCD-to-7-Segment Latch/Decoder/Driver SCL4511B SSS MC14076BA Motorola 
HD14543B Hitachi CM4511B t Solitron MC14076BC Motorola 
MC14543BA t Motorola CM4511BE Solitron 70 MC54HC173 t Motorola 
MC14543BC Motorola TC4511B Toshiba MC74HC173 Motorola 
MC54HC4543 t Motorola TC5022B Toshiba CD4076BC National 
MC74HC4543 Motorola TC5042B Toshiba CD4076BM t National 130 
CD4543BC National Dual and Quad line Drivers-See Miscellaneous MM54C173 t National 
CD4543BM t National 

Dual High Voltage, Source 250 MA MM74C173 National 
883/4543B tSSS . MM74C908 National C04076B t RCA (748) 
SCL4543B SSS 

MM74C918 National C04076BE RCA (748) 
TC4543B Toshiba 20 C054HC173 t RCA (739) 

I LCD, 4-Digit, Microprocessor Interlace 
Hex Buffer/Driver, Three-State C074HC173 RCA (739) 

ICM7211AM Intersi! 
H06495-2 t Harris (1344) HCC4076B tSGS 

ICM7211M Intersil 
H06495-9 Harris (1344) HCF4076B SGS 

C022105 RCA (749) One-ot-Eight Decoder/Driver, Latcfied 883/4076B tSSS 
C022105A RCA (749) H06440-2 t Harris (1344) SCL4076B SSS 140 

LCD, 4-Digit Multiplex Input 
H06440-9 Harris (1344) 80 CM4076A t Solitron 

HLCD0437 Hughes 4-Digit Display (stores segment and address data, drives CM4076AE Solitron 

= LCD, 4-Digit, Multiplexed BCD to LCD Decoder/Driver, AC 7-8 segment digits) TC4076B Toshiba 

Drive ICM7211 Intersil MM74C911 Nallonal (735) Quad 54HC175 t Fairchild (666) ~ 
ICM7211A Intersil 6-Digit BCD Display (stores segment and address data, 74HC175 Fairchild (666) 

-
C022104 RCA (749) drives 7-8 segment digits) F40175BC Fairchild 

C022104A RCA (749) MM74C912 Nallonal (735) F40175BM t Fairchild 

DF412 Siliconix 30 6-Digit Hex Display (stores segment and address data, HD14175B Hitachi 

LCD, 4-Digit Serial Input drives 7-segment digits) MC14175BA fMotorola 

HLCD0438A Hughes MM74C917 Nallonal (735) MC14175BC Motorola 150 

LCD,4-line C04054B t RCA (748) 7-Segment to BCD Converter/Driver MC54HC175 t Motorola 

MM54C915 t National MC74HC175 Motorola 
C04054BE RCA (748) Q) 

MM74C915 National CD40175B National 
HCC4054B tSGS MM54C175 t National "0 

SGS --HCF4054B 
Flip-Flops, D-Type MM54HC175 t National :::J 

TC4054B Toshiba MM74C175 National CJ 
LED, 4-Digit Multiplexed BCD or Binary to 7-Segment Dual 54HC74 t Fairchild (666) MM74HC175 National C Decoder/Driver 74HC74 Fairchild (666) C054HC175 t RCA (739) 0 

ICM7212 Intersil F4013BC Fairchild C074HC175 RCA (739) +-' 
ICM7212A Intersil F4013BM t Fairchild SP74HC175 SPI (770) 160 () 

LED, 4-Digit BCD or Binary to 7-Segment Decoder/Driver, HD14013B Hitachi 90 TC40175B Toshiba 
Q) 

Data and Digit Select Input Latches tor ~P Interlace MC14013BA t Motorola TC40H175 Toshiba Q) 

ICM7212AM Intersil MC14013BC Motorola Hex F40174BC Fairchild 
CI) 

ICM7212M Intersil 40 MC54HC74 t Motorola F40174BM t Fairchild 
~ 

Q) 
LED, 4-Digit, 17-Segment Alphanumeric. Display with MC74HC74 Motorola HD14174B Hitachi +-' 

Memory, Decoder CD4013BC National MC14174BA t Motorola 
(J) 

ctS MM74C956 National CD4013BM t National MC14174BC Motorola 2 BCD (hexadecimal) to 7-Segment Latch/Decoder/Driver MM54C74 t National MC54HC174 t Motorola 
MCl4495 Motorola MM54HC74 t National MC74HC174 t Motorola 
MV4311 Plessey MM74C74 National CD40174BC National 170 

BCD-to-7-Segment Latch/Decoder/Driver MM74HC74 National 100 CD40174BM t National 
F4511BC Fairchild MM74PC74 National MM54C174 t National 
F4511BM t Fairchild C04013A tRCA (748) MM74C174 National 
F4734BC t Fairchild C04013AE RCA (748) C040174B t RCA (749) 
F4734BM Fairchild C04013B t RCA (748) C040174BE RCA (749) 
HD14511B Hitachi C04013BE RCA (748) C054HC174 t RCA (739) 
MC14511BA t Motorola C054HC74 t RCA (739) C074HC174 t RCA (739) 
MC14511BC Motorola 50 C074HC74 RCA (739) SP74HC174 SPI (770) 
MC14513BA tMotorola LC4013B Sanyo HCC40174B t SGS 
MC14513BC Motorola SP74HC74 SPI (767) HCF40174B SGS 180 
MC54HC4511 t Motorola HCC4013B tSGS 110 883/4174B tSSS 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55° to 125°C) • Typical Value 
Bold faci Indica lis addlllonal dala Is provided on Ihe pagl noled. 
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Ie MASTER 

DIGIT AL-CMOS (Cont'd) 

Function Device Source line Function Device Source line Function Device Source line 

Flip-Flops, 0-Type (Cont'd) Flip-Flops, J-K Type Dual (Cont'd) 
HCC4027B tSGS 130 

Hex (Cont'd) AND-Gated Master-Slave HCF4027B SGS 
SCL4174B SSS CD4095B t RCA (74B) 883/4027B tsss 
TC40174B Toshiba CD4095BE RCA (748) SCL4027B SSS 
TC40H174 Toshiba CD4096B . t RCA (748) CM4027A t SOlitron 

CD4096BE RCA (748) CM4027AE Solitron Octal Edge-Triggered with Clear HCF4095B RCA TC4027B Toshiba 54HC273 t Fairchild (665) HCC4095B tSGS TC7476B Toshiba 74HC273 Fairchild . (665) HCC4096B tSGS 
Octal, TTL Input, Three-State HCF4096B SGS 70 Gates, AND 

MM54HC4304 t National Dual Negative Edge-Triggered, Separate Preset and Clock 
MM74HC4304 National SP74HC113 SPI (768) Dual4-lnput F4082BC Fairchild 

Octal, TTL Input, Three-State, Inverting Dual Negative Edge-Triggered with Preset and Clear 
F4082BM t Fairchild 

MM54HC4303 t National MC54HC112 t Motorola HD14082B Hitachi 140 

MM74HC4303 National MC74HC112 Motorola MC14082BA t Motorola 

SP74HC112 SPI (768) MC14082BC Motorola 
Octal Three-State, Inverting CD4082BC National 

54HC534 t Fairchild (666) 10 Dual wlo Preset CD4082BM t National 
54HC564 t Fairchild (666) MC54HC107 t Motorola CD4082B t RCA (748) 
74HC534 Fairchild (666) MC54HC73 t Motorola CD4082BE RCA (748) 
74HC564 Falrcblld (666) MC74HC107 Motorola HCC4082B tSGS 
MM54HC534 t National MC74HC73 Motorola HCF4082B SGS 
MM54HC564 t National MM54C107 t National 883/4082B tSSS 
MM74HC534 National MM54C73 t National 80 SCL4082B SSS 150 
MM74HC564 National MM54HC107 t National TC4082B Toshiba 
CD54HC534 t RCA (739) 

MM74C107 National TC40H021 Toshiba 

CD54HC564 t RCA . (739) 
MM74C73 National 
MM74HC107 National Triple 3-lnput F4073BC Fairchild 

CD74HC534 RCA (739) 20 CD54HC107 t RCA (739) F4073BM t Fairchild 
CD74HC564 RCA (739) CD54HC73 t RCA (739) HD14073B Hitachi 
HS74C534 Supertex CD74HC107 RCA (739) MC14073BA t Motorola 
HS74C564 Supertex CD74HC73 RCA (739) MC14073BC Motorola 

M54C534 t Supertex SP74HC107 SPI (768) MC54HC11 t Motorola 

M54C564 t Supertex SP74HC73 SPI (767) 90 MC74HC11 Motorola 

S74C534 Supertex TC40H107 Toshiba CD4073BC National 160 

S74C564 Supertex TC40H107A Toshiba CD4073BM t National 

Dual 54HC109 t Fairchild (666) 
CD4073B t RCA (748) 

Octal Three-State, Non-Inverting CD4073BE RCA (748) 
54HC374 t Fairchild (666) 54HC112 t Fairchild (666) 

CD54HCll t RCA (740) 
54HC574 t Falrcblld (666) 54HC76 t Fllrcblld (666) 

CD74HCll RCA (740) 
74HC374 Fairchild (666) 30 74HC109 Fairchild (666) 

SP74HCll SPI (766) 
74HC574 Fllrcblld (666) 74HC112 Fairchild (666) 

HCC4073B tSGS 74HC76 Falrcblld (666) G74SC374 GTE Micro HCF4073B SGS 
MD54SC374 t MIIII (710) F4027BC ,Fairchild 

tsss 
Q) F4027BM t Fairchild 100 883/4073B 

"'0 
MD54SC574 t Mllel (710) 

HD14027B Hitachi SCL4073B SSS 170 
MD74SC374 Mllel (710) MC14027BA t Motorola CM4073A t Solitron 

~ 

CJ 
MD74SC574 MII,I (710) MC14027BC Motorola CM4073AE Salltron 
MC54HC374 t Motorola MC54HC109 t Motorola TC40H011 Toshiba 

C MC54HC574 t Motorola MC54HC76 t Motorola Quad 2-lnput 54HC08 t Falrcblld (665)' 
0 MC74HC374 Motorola MC74HC109 Motorola 74HC08 Fairchild (665) 

-+oJ MC74HC574 Motorola 40 MC74HC76 Motorola F4081BC Fairchild () 
Q) MM54C374 t National CD4027BC National F4081BM t Fairchild 
Q) MM54HC374 t National CD4027BM t National HD14081B Hitachi 

en MM54HC574 t National MM54C76 t National 110 MC14081BA t Motorola 
to.. MM74C374 National MM54HC109 t National MC14081BC Motorola 180 
Q) MM74HC374 National MM54HCl12 t National MC54HC08 t Motorola 

-+oJ 
MM54HC76 t National MC74HC08 Motorola (J) MM74HC574 National 

CU MV74SC374 Plessey MM74C76 National CD4081BC National 
~ MV74SC574 Plessey MM74HC109 National . CD4081BM t National 

CD54HC374 t RCA (739) MM74HCl12 National MM54C08 t National 

CD54HC574 t RCA (739) 50 MM74HC76 National MM54HC08 t National 

CD74HC374 RCA (739) CD4027A t RCA (748) MM74C08 National 

CD74HC574 RCA (739) CD4027AE RCA (748) MM74HC08 National 

SP54SC374 tSPI 
CD4027B t RCA (748) 120 MM74PC08 National 
CD4027BE RCA (748) CD4081B t RCA (748) 190 

SP54SC574 tSPI CD54HC109 t RCA (739) CD4081BE RCA (748) 
SP74SC374 SPI (761) CD54HC112 t RCA (739) CD54HC08 t RCA (740) 
SP74SC574 SPI (761) CD54HC76 t RCA (739) CD74HC08 RCA (740) 
HS74C374 Supertex CD74HC109 RCA (739) LC4081B Sanyo 
HS74C574 Supertex CD74HC112 RCA (739) HCC4081B t SGS 
M54C374 t Supertex CD74HC76 RCA (739) HCF4081B SGS 
M54C574 t Supertex 60 SP74HC109 SPI (768) 883/4081B tSSS 
S74C374 Supertex SP74HC76 SPI (767) SCL4081B SSS 
S74C574 Supertex (Continued) (Continued) 

t Military Temperature Range (-55° to 125°C) * Typical Value 
Bold faci Indlcalas additional data Is provided on tbe pagl noted. 
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MASTER SELECTION GUIDE 

DIGI:T AL-CMOS (Cont'd) 

Function Device Source Line Function Device Source line Function Device Source Line 

Gates, AND (Cont'd) Triple 3-lnput (Cont'd) 8-lnput (Cont'd) 
CD40Z3B t RCA (748) MC54HC30 t Motorola 

Quad 2-lnput (Cont'd) CD40Z3BE RCA (748) MC74HC30 Motorola 
CM4081A t Solitron CD40Z3UB t RCA (748) MM54C30 t National 
CM4081AE Solitron CD40Z3UBE RCA (748) MM54HC30 t National 140 
TC4081B Toshiba CD54HC10 t RCA (740) 70 MM74C30 National 
TC40HOO8 Toshiba CD74HC10 RCA (740) MM74HC30 National 

SP74HC10 SPI (766) CD4068B t RCA (748) 
Gates, NAND HCC4023B tSGS CD4068BE RCA (748) 

HCF4023B SGS CD54HC30 t RCA (740) Dual2-lnput (Driver) 883/4023B tSSS CD74HC30 RCA (740) CD40107B t RCA (749) 
SCl4023B SSS SP74HC30 SPI (767) CD40107BE RCA (749) 

HCC40107B tSGS 
CM4023A t Solitron HCC4068B tSGS 
CM4023AE Solitron 

HCF40107B SGS HCF4068B SGS 
TC4023B Toshiba 

883/4068B tSSS 150 Dual4-lnput Expandable TC40H010 Toshiba 80 
SCl4068B SSS 883/4412B tSSS TC7410B Toshiba t Solitron SCl4412B SSS 10 CM4068A 

Quad 2-lnput (open drain) CM4068AE Solitron Dual4-lnput 54HCZO t Fairchild (665) MC54HC03 t Motorola TC4068B Toshiba 74HCZO Falrcblld (665) MC74HC03 Motorola 
F4012BC Fairchild TC5029B Toshiba 13-lnput 54HC133 t Fairchild (665) 
F4012BM t Fairchild TC5030B Toshiba 74HC133 Fairchild (665) 
HD14012B Hitachi 

Quad 2-lnput 54HCOO t Fairchild (665) MM54HC133 t National 
MC14012BA t Motorola 74HCOO Fairchild (665) MM74HC133 National 
MC14012BC Motorola F4011BC Fairchild CD54HC133 t RCA (740) 
MC14012UBA t Motorola F4011BM t Fairchild CD74HC133 RCA (740) 160 
MC14012UBC Motorola HD14011B Hitachi 90 
MC54HC20 t Motorola 20 MC14011BA t Motorola Gates, AND-OR 
MC74HC20 Motorola MC14011BC Motorola 
CD4012A National MC14011UBA t Motorola 

Triple Bi-Phase Pairs 
, CD4037A t RCA (748) CD4012BC National MC14011UBC Motorola RCA (748) CD4037AE CD4012BM t National MC54HCOO t Motorola (733) 

CM4037A t Solitron MM54C20 t National MC74HCOO Motorola (733) 
CM4037AE Solitron MM74C20 National CD4011AC National 

CD401ZA t RCA (748) CD4011AM t National Quad Select F4019BC Fairchild 
CD401ZAE RCA (748) CD4011BC National F4019BM t Fairchild 
CD401ZB t RCA (748) CD4011BM ' t National 100 HD14519B Hitachi 
CD40UBE RCA (748) 30 MM54COO t National CD4019BC National 
CD4012UB t RCA (748) MM54HCOO t National CD4019BM t National 
CD4012UBE RCA (748) MM74COO National CD4019A t RCA (748) 
CD54HCZO t RCA (740) MM74HCOO National CD4019AE RCA (748) 
CD74HC20 RCA (740) MM74PCOO National CD4019B t RCA (748) 
SP74HCZO SPI (766) CD4011A RCA (748) CD4019BE RCA (748) 
HCC4012B tSGS CD4011AE RCA (748) HCC4019B tSGS 
HCF4012B SGS CD4011B t RCA (748) HCF4019B SGS Q) 

"0 883/4012B tSSS CD4011BE RCA (748) 883/4019B tSSS 
SCl4012B SSS CD4011UB t RCA (748) 110 SCl4019B SSS ::::l 
CM4012A t Solitron 40 CD4011UBE RCA (748) CM4019A t Solitron (9 
CM4012AE SOlitron CD54HCOO t RCA (740) CM4019AE Solitron C 
TC4012B Toshiba CD74HCOO RCA (740) TC4019B Toshiba 180 0 
TC40H020 Toshiba lC4011B Sanyo +-' 

TC7420B Toshiba SP74HCOO SPI (766) 2-Wide, 2-lnpuU2-Wide, 3-lnput () 

MC54HC58 t Motorola Q) 
Triple 3-lnput 54HC10 t Fairchild (665) HCC4011B tSGS 

MC74HC58 Motorola Q) 
74HC10 Fairchild (665) HCF4011B SGS 

(f) 
F4023BC Fairchild 883/4011B tSSS 

Gates, AND-OR-Invert 883/4011UB tSSS lo-F4023BM t Fairchild Q) 
HD14023B Hitachi SCl4011B SSS 120 

Dual 2-Wide 2-lnput +-' en MC14023BA t Motorola 50 SCl4011UB SSS F4085BC Fairchild ('Ij 
MC14023BC Motorola CM4011A t Solitron F4085BM Fairchild 2 
MC14023UBA t Motorola CM4011AE Solitron 

HD14506B Hitachi 
MC14023UBC Motorola CM4011B t Solitron 

MC14506BA t Motorola 
MC54HC10 t Motorola CM4011BE Solitron 

MC14506BC Motorola 
MC74HC10 Motorola TC4011B Toshiba 

CD4085B t RCA (748) 
CD4023BC National TC4011UB Toshiba 

CD4085BE RCA (748) 
CD4023BM ' t National TC40HOOO Toshiba 

HCC4085B tSGS 190 TC7400B Toshiba MM54Cl0 t National HCF4085B SGS 
MM54HC10 t National 8-lnput 54HC30 t Fairchild (665) 130 

883/4085B tSSS 
MM54HC20 t National 60 74HC30 Fairchild (665) 

SCl4085B SSS 
MM74Cl0 National F4068BC Fairchild 

TC4085B Toshiba 
MM74HC10 National F4068BM t Fairchild 

TC40H051 Toshiba 
MM74HC20 National HD14068B Hitachi 
CD40Z3A t RCA (748) MC14068BA t Motorola 2-Wide, 2-lnput/2-Wide, 3-lnput 

CD40Z3AE RCA (748) MC14068BC Motorola MC54HC51 t Motorola 

(Continued) (Continued) MC74HC51 Motorola 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold face Indicates addillonal data Is provided on the page noted. 
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Ie MASTER 

DIGITAL-CMOS (Cont'd) 

Function Device Source line Function Device Source . line Function Device Source line 

Gates, AND-OR-Invert (Cont'd) Quad 2-lnput (Cont'd) Triple 3-lnput (Cont'd) 
CM4071AE Solitron CD4025UB t RCA (748) 

4-Wide 2-lnput Expandable TC4071B Toshiba CD4025UBE RCA (748) 
F4086BC Fairchild TC40H032 Toshiba 70 CD54HC27 t RCA (740) 
F4086BM t Fairchild CD74HC27 RCA (740) 
CD4086B t RCA (748) Gates, NOR SP74HC27 SPI (766) 140 
CD4086BE RCA (748) HCC4025B tSGS 
HCC4086B tSGS Dual3-lnput plus Inverter HCF4025B' SGS 
HCF4086B SGS MC14000UBA t Motorola (729) 883/4025B tSSS 
883/4086B tsss MC14000UBC Motorola (729) SCL4025B SSS 
SCL4086B SSS CD4000C National CM4025A Solitron 
TC4086B Toshiba CD4000M t National CM4025AE Solitron 

CD4000A t RCA (407.748) TC4025B Toshiba 
Gates, OR CD4000AE RCA (407.748) TC40H027 Toshiba 

CD4000B RCA (407,748) 
t Fairchild (665) Dual4-lnput F4072BC Fairchild 10 CD4000BE RCA (407.748) Quad 2-lnput 54HC02 

F4072BM t Fairchild CD4000UB t RCA (407.748) 74HC02 Fairchild (665) 150 

HD14072B Hitachi CD4000UBE RCA (407.748) 80 F4001BC Fairchild 

MC14072BA t Motorola HCC4000B tSGS F4001BM t Fairchild 

MC14072BC Motorola HCF4000B SGS HD14001B Hitachi 

CD4072BC National 883/4000B tSSS MC14001BA t Motorola 

CD4072BM t National SCL4000B SSS MC14001BC Motorola 

CD4072B t RCA (748) . CM4000A Solitron MC14001UBA t Motorola 

CD4072BE RCA (748) CM4000AE Solitron MC14001UBC Motorola 

HCC4072B tSGS MC54HC02 t Motorola 
Dual4-lnput F4002BC Fairchild 

HCF4072B SGS 20 MC74HC02 Motorola 
F4002BM t Fairchild CD4001A National 160 883/4072B tSSS HD14002B Hitachi CD4001BC National SCL4072B SSS MC14002BA t Motorola 90 

TC4072B Toshiba CD4001BM t National 
MC14002BC Motorola MM54C02 t National F4075BC Fairchild MC14002UBA t Motorola' MM54HC02 t National F4075BM t Fairchild MC14002UBC Motorola MM74C02 National HD14075B Hitachi MC54HC4002 t Motorola MM74HC02 National MC14075BA t Motorola MC74HC4002 Motorola MM74PC02 National 

MC14075BC Motorola CD4002A National CD400lA t RCA (748) MC54HC4075 t Motorola CD4002BC National CD4001AE RCA (748) MC74HC4075 Motorola 30 CD4002BM t National CD4001B t RCA (748) 170 
CD4075BC National MM54HC4002 t National CD4001BE RCA (748) 
CD4075BM t National MM74HC4002 National 100 CD4001UB t RCA (748) 
MM54HC266 t National CD4002A t RCA (748) CD4001UBE RCA (748) 
MM74HC266 National CD4002AE RCA (748) CD54HC02 t RCA (740) 
CD4075B t RCA (748) CD4002B t RCA (748) CD74HC02 RCA (740) 
CD4075BE RCA (748) CD4002BE RCA (748) LC4001B Sanyo 
HCC4075B tSGS CD4002UB t RCA (748) SP74HC02 SPI (766) 
HCF4075B SGS CD4002UBE RCA (748) HCC4001B tSGS 

Q) 883/4075B tSSS CD54HC4002 t RCA (740) HCF4001B SGS "0 SCL4075B SSS 40 to74HC4002 RCA (740) 883/4001B tsss 180 
::J TC4075B Toshiba HCC4002B t SGS 883/4001UB tsss (9 Quad 2-lnput 54HC32 t Fairchild (665) HCF4oo2B SGS 110 SCL4001B SSS 
C 74HC32 Fairchild (665) 883/4002B tSSS SCL4001UB SSS 
0 F4071BC Fairchild SCL4002B SSS CM4oo1A t Solitron 

+-' F4071BM t Fairchild CM4002A t Solitron CM4001AE Solitron 
() 

HD14071B Hitachi CM4002AE Solitron CM4oo1B t Solitron Q) 
MC14071BA f Motorola TC4002B Toshiba CM4001BE SOlitron Q) 
MC14071BC Motorola Triple 3-lnput 54HC27 t Fairchild (665) TC4001B Toshiba en 
MC54HC32 t Motorola 74HC27 Fairchild (665) TC4001UB Toshiba 

10.... 
MC74HC32 Motorola 50 F4025BC Fairchild TC40H002 Toshiba 190 Q) 

+-' CD4071BC National F4025BM tFairch~d 8-lnput F4078BC Fairchild C/) 
ctS CD4071BM t National HD14025B Hitachi 120 F4078BM t Fairchild 

~ MM54C32 t National MC14025BA t Motorola HD14078B Hitachi 
MM54HC32 t National MC14025BC Motorola MC14078BA t Motorola 
MM74C32 National MC14025UBA t Motorola MC14078BC Motorola 

. MM74HC32 National MC14025UBC Motorola MC54HC407B t Motorola 
CD4071B t RCA (748) MC54HC27 t Motorola MC74HC4078 Motorola 
CD4071BE RCA (748) MC74HC27 Motorola . MM54HC4018 t National 
CD54HC32 t RCA (740) CD4025A National MM74HC4018 National 
CD74HC32 RCA (740) 60 CD4025BC National CD4078B t RCA (748) 200 
LC4071B Sanyo CD4025BM t National CD4078BE RCA (748) 
SP74HC32 SPI ' (767) MM54HC27 t National 130 HCC4078B tSGS 
HCC4071B tSGS MM74HC27 National HCF4078B SGS 
HCF4071B SGS CD4025A t RCA (748) 883/4078B tSss 
883/4071B tsss CD4025AE RCA (748) SCL4078B SSS 
SCL4071B SSS CD4025B t RCA (748) 883/4402B t Solitron 
CM4071A t Solitron CD4025BE RCA (748) CM4078A t Solitron 

(Continued) (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold fac. Indlcales additional dall Is provided on lh. plge noled. 
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DIGITAL-CMOS (Cont'd) 

Function Device Source line 

Gates, NOR (Cont'd) 

8-lnput (Cont'd) 
CM4078AE Solitron 
SCl4402B Solitron 
TC4078B Toshiba 

Gates, Exclusive OR 

Quad .54HC86 t Fairchild (665) 
74HC86 Fairchild (665) 
F4030BC Fairchild 
F4030BM t Fairchild 
F4070BC Fairchild 
f4070BM t Fairchild 
HD14070B Hitachi 10 
MC14070BA t Motorola 
MC14070BC Motorola 
MC54HC86 t Motorola 
MC74HC86 Motorola 
CD4030A National 
CD4070BC National 
CD4070BM t National 
CD4507BC National 
CD4507BM t National 
MM54C86 t National 20 
MM54HC86 t National 
MM74C86 National 
MM74HC86 National 
CD4030A t RCA (748) 
CD4030AE RCA (748) 
CD4030B t RCA (748) 
CD4030BE RCA (748) 
CD4070B t RCA (748) 
CD4070BE RCA (748) 
CD54HC86 t RCA (740) 30 
CD74HC86 RCA (740) 
SP74HC86 SPI (767) 
HCC4030B tSGS 
HCC4070B tSGS 
HCF4030B SGS 
HCF4070B SGS 
883/4030B tSSS 
883/4070B tSSS 
SCl4030B SSS 
SCl4070B SSS 40 
CM4030A t Solitron 
CM4030AE Solitron 
CM4070A t Solitron 
CM4070AE Solitron 
TC4030B Toshiba 

Gates, Exclusive NOR 

Quad F4077BC Fairchild 
F4077BM t Fairchild 
HD14077B Hitachi 
MC14077BA t Motorola 
MC14077BC Motorola 50 
MC54HC266 t Motorola 
MC74HC266 Motorola 
CD4071B t RCA (748) 
CD4071BE RCA (748) 
CD54HC266 t RCA (740) 
CD74HC266 RCA (740) 
SP74HC266 SPI (771) 
HCC4077B tSGS 
HCF4077B SGS 
883/4077B tSSS 60 
SCl4077B SSS 
CM4077A t Solitron 
CM4077AE Solitron 

t Military Temperature Range (-55° to 125°C) 

co IC MASTER 1983 

. MASTER SELECTION GUIDE 

Function Device Source Line Function Device Source Line 

Gates, Miscellaneous Quad Clocked D 
(Cont'd) 

Dual 5-lnput Majority logic CM4042AE Solitron 
MC14530BA t Motorola TC4042B Toshiba 
MC14530BC Motorola Quad NAND R/S 

Triple (duaI4-input NAND and 2-input ORINOR) F4044BC Fairchild 
HD14501 Hitachi F4044BM t Fairchild 
MC14501UBA t Motorola HD14044B Hitachi 
MC14501UBC Motorola MC14044BA t Motorola 130 

Hex Function (Quad inverter plus 2-input NOR gate plus 2- MC14044BC Motorola 
input NAND gate) CD4044A National 

HD14572 Hitachi CD4044BC National 
MC14572A t Motorola 70 CD4044BM t National 
MC14572C Motorola CD4044A t RCA (748) 

8-lnput Expandable Multifunction CD4044A/B t RCA (748) 

CD4048BC National CD4044A1BE RCA (748) 

CD4048BM t National CD4044AE RCA (748) 

CD4048A t RCA (748) CD4044B RCA (748) 

CD4048AE RCA (748) HCC4044B tSGS 140 

CD4048B t RCA (748) HCF4044B SGS 

CD4048BE RCA (748) 883/4044B tSSS 

HCC4048B tSGS SCl4044B SSS 

HCF4048B SGS . CM4044A t Solitron 

883/4402B tsss 80 TC4044B Toshiba 

SCl4402B SSS Quad NOR R/S F4043BC Fairchild 
CM4048A t Solitron F4043BM t Fairchild 
CM4048AE Solitron HD14043B Hitachi 

MC14043BA t Motorola 
Latches MC14043BC Motorola 150 

CD4043A National 
Dual 4-Bit Addressable 

F4723BC Fairchild 
CD4043BC National 

F4723BM t Fairchild 
CD4043BM t National 

CD4723BC National 
CD4043A t RCA (748) 
CD4043AE RCA (748) 

CD4723BM National 
C04043B t RCA (748) 

Dual4-Bit HD14508B Hitachi CD4043BE RCA (748) 
MC14508BA t Motorola HCC4043B tSGS 
MC14508BC Motorola 90 HCF4043B SGS 
MC54HC77 tMotorola 883/4043B t SSS 160 
MC74HC77 Motorola SCl4043B SSS 
MN1201 Panasonic CM4043A t Solitron 
CD4508B t RCA (749) CM4043AE Solitron 
CD4508BE RCA (749) TC4043B Toshiba 
HCC4508B tSGS Octal Transparent, D-Type, Three State 
HCF4058B SGS 54HC373 t Fairchild (665) 
883/4508B tSSS 54HC573 t Fairchild (665) 
SCl4508B SSS 74HC373 Fairchild (665) 
CM4508 Solitron 100 74HC573 Fairchild (665) 
TC4508B Toshiba G74SC373 GTE Micro 

Quad, Bistable TC40H375 Toshiba MD54SC373 t Mltal (710) 170 
Quad Clocked D MD54SC573 t Mltal (710) 

54HC75 t Fairchild (665) MD74SC573 Mltel (710) 
74HC75 Fairchild (665) MC54HC373 t Motorola 
F4042BC Fairchild MC54HC573 t Motorola 

. F4042BM t Fairchild MC74HC373 Motorola 
HD14042B Hitachi MC74HC573 Motorola 
MC14042BA t Motorola MM54HC373 t National 
MC14042BC Motorola MM54HC573 t National 
MC54HC75 t Motorola 110 MM74HC373 National 
MC74HC75 Motorola MM74HC573 National 180 
CD4042BC National MV74SC573 Plessey 
CD4042BM t National CD54HC373 t RCA (739) 
MM54HC75 t National CD54HC573 t RCA (739) 
MM74HC75 National CD74HC373 RCA (739) 
CD4042A t RCA (748) CD74HC573 RCA (739) 
CD4042AE RCA (748) SP54SC373 tSPI 
CD4042B t RCA (748) SP54SC573 tSPI 
CD4042BE RCA (748) SP74SC373 SPI (761) 
HCC4042B t SGS 120 SP74SC573 SPI (761) 
HCF4042B SGS HS74C373 Supertex 190 
883/4042B tSSS HS74C573 Supertex 
SCl4042B SSS M54C373 t Supertex 
CM4042A t Solitron M54C573 t Supertex 

(Continued) (Continued) 

• Typical Value 
Bold facelndlcalal addlllonal dala II provided on Iba paga nolad. 
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Ie MASTER 

DIGITAL-CMOS (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

Latches (Cont'd) 8-Blt Addressable (serial in, parallel out) 256-Blt RAM (256x1) 
(Cont'd) (Cont'd) 

Octal Transparent, D-Type, Three State CD74HC259 RCA (739) F4720M t Fairchild 
(Cont'd) HCC4099B tSGS HD14537 Hitachi 

S74C373 Supertex HCF4099B SGS MCM14537A t Motorola 
S74C573 Supertex 883/4099B tsss MCM14537C . Motorola 
TC40H373 Toshiba SCL4099B SSS MM54C200 t National 

Octal Transparent, Three-State, Inverted Output TC4099B Toshiba MM74C2OO National 120 
54HC533 t Fllrehlld (665) TC40H259 Toshiba CD40061 RCA (3874) 
54HC563 t Fllrehlld (665) 8-Bit, Counter, Incremented Input, Parallel Output, Three- CD40061A t RCA (3874) 
74HC533 Fllrchlld (665) State MC14597BA t Motorola 70 CD4061A t RCA (3874) 
74HC563 Fllrcblld (665) MC14597BC Motorola 256cBlt RAM (32x8) 
MD54SC533 t Mltel (710) HCMP1824 Hughes 
MD54SC563 t Mltel (710) Memories HCMP1824C Hughes 
MD74SC373 Mltel (710) 10 HMMP1824 t Hughes 
MD74SC533 Mltel (710) For additional information see Master Selection Guide-

HMMP1824C t Hughes 
MD74SC563 Mltel (710) Memory Sections. 

CDP1824 t RCA (3874) 
MC54HC533 t Motorola 16-Bit FIFO (4x4) CDP1824C t RCA (3874) 
MC54HC563 t Motorola CD40105B t RCA (749) 
MC74HC533 Motorola CD40105BE RCA (749) 256-Bit RAM (64x4) 

MC74HC563 Motorola HCC40105B tSGS MCM14552A t Motorola 130 

MM54HC533 t National HCF40105B SGS MCM14552C Motorola 
COP498 National MM54HC563 t National 16-Bit Multiport Register File (4x4 read while write RAM) 
MM54C910 t National MM74HC533 National HD14580B Hitachi 
MM74C910 National MM74HC563 National 20 MC14580BA t Motorola 

MV74SC533 Plessey MC14580BC Motorola 768-Bit RAM (64x12) 

I 
MV74SC563 Plessey CD40108B t RCA (749) 80 IM6512 Intersil 
CD54HC533 t RCA (739) CD40108BE RCA (749) IM6512M t Intersil 
CD54HC563 t RCA (739) CD40208B t RCA (749) 1024-Bit PROM (256x4) 
CD74HC533 RCA (739) CD402088E RCA (749) HM6611 t Harris 
CD74HC563 RCA (739) HCC40208B tSGS 1024-Bit RAM (1024x1) 
HS74C533 Supertex HCF40208B SGS S23128 AMI (3610) 
HS74C563 Supertex 32-Blt RAM (binary addressing) S4264 AMI 

~ M54C533 t Supertex CD4036A t RCA (3875) S6504 AMI 140 
M54C563 t Supertex 30 CD4036AE RCA (3875) S6508 AMI ! S74C533 Supertex CM4036A t Salitron S6508A AMI 
S74C563 Supertex CM4036AE t SOlitron S6516 AMI 

i 
Octal, TTL Input, Three-State TC4036B Toshiba 90 S6528 AMI 

MM54HC4302 t National 32-Bit RAM (direct word line addressing) S68B364 AMI 
MM74HC4302 National CD4039A t RCA (3875) F4736BC Fairchild 

Octal, TTL Input, Three-State, Inverting CD4039AE RCA (3875) F4736BM t Fairchild' 
MM54HC4301 t National CM4039A t SOlitron HM6508 Harris 
MM74HC4301 National CM4039AE SOlitron (669.1333.3754) 

8-Blt Addressable, Bidirectional Data Port (serialln/out TC4039B Toshiba HM6518 Harris 
(1.) 

and parailel out) 64-Bit FIFO (16x4) (669.1333.3756) 
"'0 MCM6508 Motorola 150 MC14599BA t Motorola F4703BC Fairchild :::J MC14599BC Motorola F4703BM t Fairchild MCM6518 Motorola 
(9 

8-Bit Addressable Input, Parallel Output, Three-State MM54C929 t National 
64-Bit Program Stack (16x4 LIFO) 

MM54C930 t National C MC14598BA t Motorola F4706BC Fairchild 
0 MC14598BC Motorola 40 F4706BM t Fairchild 

MM74C929 National 
....... MM74C930 National 
() 8-Bit Addressable (serial in, parallel out) 64-Bit RAM (16x4) NMC6508 National Q) 54HC259 t Fairchild (665) F4725BC Fairchild 100 NMC6516 National 
(1.) 74HC259 Fairchild (665) F4725BM t Fairchild NMC6518 National C/) F4724BC Fairchild MM54C89 t National CDP1821 RCA (3874) 
io- F4724BM t Fairchild MM74C89 ' National SCM21C02 SSS 160 (1.) HD14099B Hitachi CD40114B t RCA (3874) TC5508 Toshiba ....... 

MC14099BA t Motorola en CD40114BE RCA (3B74) 
ro MC14099BC Motorola 64-Bit RAM (16x4 clocked RAM. three state output 

1024-Bit RAM (128x8) 

~ MC54HC259 t Motorola CDP1823 RCA (3874) 
register) F4710BC Fairchild 

MC74HC259 Motorola F4710BM t Fairchild 1024-Bit RAM (256x4) 
CD4099BC National 50 S5101l AMI (3614) 
CD4099BM t National 64-Bit RAM (64x1) 

F4721BC Fairchild 
CD4724BC National MCM14505A t Motorola 

F4721BM Fairchild 
CD4724BM f t National MCM14505C Motorola 

HM6551 Hurls 
MM54HC259 t National 256K Synchronous RAM Module (669,1333.3758) 
MM54HC77 t National HM6641 Harris HM6561 Harris 
MM74HC259 National (669.1333,3783) 110 (669.1333.3760) 
MM74HC77 National 256-Bit RAM (256x1) HM6562 Harris 
CD4099B tHCA (749) WD74HC200 Western (3997) HM435101 Hitachi 
CD4099BE RCA (749) 256-Bit RAM (256x1) HCMP1822C Hughes 170 
CD4724B t RCA (749) 60 F4720AC fairchild HMMP1822C t Hughes 
CD4724BE RCA (749) F4720AM t Fairchild MCM5101 Motorola 
CD54HC259 t RCA (739) F4720C Fairchild MM54C920 t National 

(Continued) (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
BDl. rael Indicates addltloaal .ata Is provldld on t~1 paal lOtH. 
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DIGITAL-CMOS (Cont'd) 

Function Device Source Line Function Device Source Line 

Memories (Cont'd) 16384-Bit ROM (2048x8) 
SRM2016C20 Epson 

1024-Bit RAM (256x4) SRM2016C25 Epson 
(Cont'd) SRM2017C20 Epson 60 

MM54C921 t National SRM2017C25 Epson 
MM74C920 National SRM2018C20 Epson 
MM74C921 National SRM2018C25 Epson 
NMC6551 National 16384-Bit ROM (2048x8) 
NMC6552 National G5316 GTE Micro 
ItPD5101l NEC-Micro HCMP1835 Hughes 
CDP1822 t RCA (3874) HCMP1835C Hughes 
CDP1822C t RCA (3874) HCMP1836 Hughes 
SCM5101 tsss HCMP1836C Hughes 

TC5501 Toshiba 10 HMMP1835 t Hughes 
HMMP1835C t Hughes 70 

1024-Bit ROM (256x4) 
HMMP1836 t Hughes MCM14524A t Motorola (3840) 

Motorola (3840) 
HMMP1836C t Hughes 

MCM14524C 
CDP1835 t RCA (3876) 

2048-Bit ROM (256x8) CDP1835C t RCA (3876) 
F4735BC Fairchild SCM23C16 SSS 
F4735BM t Fairchild 

4096-Bit RAM (1024x4) Multiplexers (Digital) 
SRM2114 Epson 

See also Interface-Analog Switches, Multiplexers 
SRM6514 Epson 

DuaI4-Channel, Three-State 
4096-Bit RAM (1024x4) 54HC253 t Fairchild (666) 

G5114 GTE Micro 74HC253 Fairchild (666) 
HM4334 Hitachi (3789) 

Dual4-Channel 
NMC6414 National F4539BC Fairchild 
ItPD445l NEC-Micro 20 F4539BM t Fairchild 80 
M8M5114 OKI (3873) HD14539B Hitachi 
M8M5115 OKI (3873) MC14539BA t Motorola 
CDP1825 RCA MC14539BC Motorola 
CDP1825C RCA MC54HC153 t Motorola 
CM2114 Supertex MC74HC153 Motorola 
TC5047A Toshiba 8P74HC153 8PI (769) 

TC40H153 Toshiba 4096-Bit RAM (4096x1) 
TC4539B Toshiba SRM6504 Epson 

DuaI4-lnput, Three-State 4096-Bit RAM (4096x1) 
MC54HC253 t Motorola HM4315 Hitachi (3789) 
MC74HC253 Motorola 90 HM6147 HltlChl (3789) 
MM54HC253 t National 

NMC6504 National 30 
MM74HC253 National 

M8M5104 OKI (3873) 
8P74HC253 8PI (771) 

TC5504 Toshiba 
Dual4-lnput MM54HC153 t National 

4096-Bit ROM (512x8) MM74HC153 National 
HCMP1831 Hughes CD54HC153 t RCA (740) 
HCMP1831C Hughes CD74HC153 RCA (740) 
HCMP1832 Hughes 

Quad 2-lnput Data Selector 
HCMP1832C Hughes MC54HC157 t Motorola 
HMMP1831 t Hughes MC74HC157 Motorola 
HMMP1831C t Hughes MM54C157 t National 100 
HMMP1832 t Hughes MM54HC157 t National 
HMMP1832C t Hughes 40 MM54HC158 t National 
CDP1831 t RCA (3876) MM74C157 National 
CDP1831C t RCA (3876) MM74HC157 National 
CDP1832 t RCA MM74HC158 . National 
CDP1832C t RCA 8P74HC157 8PI (769) 

8192-Bit ROM (1024x8) TC40H157 Toshiba 

HCMP1833 Hughes Quad 2-lnput Data Selector, Inverting 

HCMP1833C Hughes MC54HC158 t Motorola 

HCMP1834 Hughes MC74HC158 Motorola 
8P74HC158 8PI (769) 110 HCMP1834C Hughes 

t Hughes TC40H158 Toshiba HMMP1833 
Quad 2-lnput Data Selector, Three-State HMMP1833C t Hughes 50 

54HC257 t Fairchild (666) HMMP1834 t Hughes 
74HC257 Fairchild (666) HMMP1834C t Hughes 
MC54HC257 t Motorola 

CDP1.833 t RCA (3876) 
MC74HC257 Motorola 

CDP1833C t RCA (3876) 
MM54HC257 t National 

CDP1834 t RCA (3877) 
MM74HC257 National 

CDP1834C t RCA (3877) CD40257B t RCA (749) 
16384-Bit RAM M8M5128 OKI ' (3873) (Continued) 

t Military Temperature Range (- 55° to 125°C) • TYPical Value 
Bald facllndlcalls addlllonal dala Is provided an Ihl page naiad. 

co IC MASTER 1983 

MASTER SELECTION GUIDE 

Function Device Source Line 

Quad 2-lnput Data Selector, Three-State 
(Cont'd) 

CD40257BE RCA (749) 
CD54HC257 t RCA (740) 120 
CD74HC257 RCA .(740) 
8P74HC257 8PI (771) 
HCC40257B tSGS 
HCF40257B SGS 

Quad 2-lnput, Inverting, Three-State 
8P74HC258 8PI (771) 

4-Bit AND/OR Selector 
F4519BC Fairchild 
F4519BM t Fairchild 
HD14519 Hitachi 
MC14519BA t Motorola 
MC14519BC Motorola 130 
CD4519BC National 
CD4519BM t National 

8-Channel 54HC151 t Fairchild (666) 
74HC151 Fairchild (666) 
MM54C151 t National 
MM54HC151 t National 
MM74C151 National 
MM74HC151 National 
CD54HC151 t RCA (740) 
CD74HC151 RCA (740) 140 
TC40H151 Toshiba 

8-Channel Data Selector 
F4512BC Fairchild 
F4512BM t Fairchild 
HD14512 Hitachi 
MC14512A t Motorola 
MC14512C Motorola 
CD4512BC National 
CD4512BM t National 
CD4512B t RCA (749) 
CD4512BE RCA (749) 150 
HCC4512B tSGS 
HCF4512B SGS 
883/4512B tsss 
SCl4512B SSS 
TC4512B Toshiba 

8-Channel Differential Multiplexer/Demultiplexer 
MC14067BA t Motorola 
MC14067BC Motorola 

8-Channel, Three-State 
54HC153 t Fairchild (666) 
54HC251 t Fairchild (666) 
54HC4512 t Fairchild (666) 160 
74HC153 Fairchild (666) 
74HC251 Fairchild (666) 
74HC4512 Fairchild (666) 

8-lnput with latch, Three-State 
MM54HC354 t National 
MM54HC356 t National 
MM74HC354 National 
MM74HC356 National 

8-lnput, Three State 
CD54HC354 t RCA (740) 
CD54HC356 t RCA (740) 
CD74HC354 RCA (740) 170 
CD74HC356 RCA (740) 

8-lnput, Three-State 
MC54HC251 t Motorola 
MC54HC354 t Motorola 
MC54HC356 t Motorola 
MC74HC251 Motorola 
MC74HC354 Motorola 
MC74HC356 Motorola 
CD54HC251 t RCA (740) 
CD74HC251 RCA (740) 
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Ie MASTER 

DIGITAL-CMOS (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

Multiplexers (Digital) (Cont'd) Oscillators/Dividers Oscillator /2321 Divider/Buffer 
(Cont'd) 

16-Channel MM54C150 t National Divider, Divide by 5/6 883/4445B tsss 
MM74C150 National RED5/6 LSI Comp (696) SCL4445B SSS 100 
TP4320A TI Divider, Divide by 6 CM4045A t SOlitron 

16-Channel Multiplexer/Demultiplexer 
D6 LSI Comp CM4045AE Solitron 

MC14097BA t Motorola Divider, Divide by 50/60 Oscillator/2322 Divider 

. MC14097BC Motorola RED50/60 LSI Comp (696) ICM7049A Intersil 

16-Channel, Three-State Divider, Divide by 60 Oscillator/2323 Divider 
D60 LSI Comp ICM7050 Intersil MM72C19 t National 

ICM7051B Intersil 
MM82C19 National Divider, Divide by 100/120 

ICM7052 Intersil RED100/120 LSI Comp (696) 

Multivibrators Divider, Divide by 300/360 SCL5419 SSS 

RED300/360 LSI Comp (696) Oscillator/2324 Divider 
Monostable/ Astable, Retrlggerable Divider, Divide by 3000/3600 MC14521BA t Motorola 

54HC40.46 t Falrcblld (668) RED3000/3600 LSI Comp (696) MC14521BC Motorola 
54HC4047 t Fairchild (668) TC4521B Toshiba 110 

Divider, Divide by 3600 
74HC4046 Fairchild (668) 10 D3600 LSI Comp Oscillator/32768 Hz Divider 
74HC4D47 Falrcblld (668) MM5368 National 
F4047BC Fairchild 

Oscillator/Divider (programmable timer) MM5369 National 
HD14541B Hitachi 

F4047BM t Fairchild MC14541BA t Motorola 70 See also CMOS-Counters 
CD4047BC National MC14541BC Motorola 
CD4047BM t National 

Oscillator/230 to 2324 Divider (programmable timer) 
Shift Registers 

CD4047A t RCA (748) HD14536B Hitachi Dual 4-BIt Serlalln/Paraliel Out 

I 
CD4047AE RCA (748) MC14536BA t Motorola F4015BC Fairchlid 
CD4047B t RCA (748) MC14536BC Motorola F4015BM Fairchild 
CD4047BE RCA (748) CD45368 t RCA (749) HD14015B Hitachi 
HCC4047B tSGS 20 CD4536BE RCA (749) MC14015BA Motorola 
HCF4047B SGS Oscillator/238 Divider (2-5 V supplies) MC14015BC Motorola 
883/4047B tSss ICM7209 Intersil CD4015AC National 
SCL4047B SSS Oscillator/238, 2310, Divider (10 V supply) CD4015BC National 120 

iii! CM4047A t SOlitron TC5082L Toshiba CD4015BM National 

~ 
CM4047AE SOlitron CD4015A RCA (748) 
TC4047B Toshiba 

Oscillator/238, 2310, 2311, and 2312 Divider (10 V supply) CD4015AE RCA (748) 

== 

TC5082 Toshiba CD4015B RCA (748) 
Dual Monostable, Retriggerable Oscillator/2312 and 2317 Divider, also 2317xl0 (0.01 and CD4015BE RCA (748) r- F4528BC Fairchild 0.1 output, 6.4 MHz crystal, 3-5 V supply) HCC4015B SGS 

F4528BM t Fairchild ICM7207 'Intersil 80 HCF4015B SGS 
HD14528B Hitachi Oscillator/2312 and 2320 Divider, also 2320xl0 (0.1 and 1 883/4015B SSS 
MC14528BA t Motorola 30 second output with 5.2 MHz crystal, 5 V supply) SCL4015B SSS 
MC14528BC Motorola ICM7207A Intersil CM4015A Solitron 130 
CD4528BC National Oscillator/23'12, 2318, 2321, and 2317 Divider (also CM4015AE Salitron 

Q) CD4528BM t National 2321x60, 2-5 V supplies) TC4015B Toshiba 

"0 MM54HC123 t National ICM7213 Intersil Dual 16-Bit Static 
::J MM74HC123 National Oscillator/2316 Divider/Buffer HSSR0321 t Hughes 
(9 CD4098B t RCA (749) ICM7051A Intersil HSSR0351 t Hughes 

CD4098BE RCA (749) SCL5411 SSS DuaI50/64-Bit Static C 
HCC4098B tSGS Oscillator/2316 Divider with 2313 Output (supply 1-2 V TC5000 Toshiba 0 

-+-' HCF4098B SGS 7038B, 2-5 V 7038A) Dual 64-Bit Static 
() 883/4528B tsss 40 ICM7038A Intersil HD14517B Hitachi 
Q) 

SCL4528B SSS ICM7038B Intersil MC14517BA t Motorola -Q) TC4528B Toshiba Oscillator/2317 Divider with 2313 Output (supply 1-2 V MC14517BC Motorola 
CJ) 

7038D, 2-5 V 7038C) CD4517B t RCA (749) 
"- Dual Monostable 

ICM7038C Intersil CD4517BE RCA (749) 140 Q) 54HC221 t Fairchild (668) 
ICM7038D Intersil 883/4517B tsss -+-' 54HC4538 t Falrcblld (668) en SCL4517B sss CU 74HC221 Filrcblld (668) Oscillator/2317 Divider (2.5-6 V supplies) 
MM53107 National TC50SO Toshiba :?! 74HC4538 Fairchild (668) 

Dual 512-Bit Dynamic MC14538BA t Motorola Oscillator/2318 Divider with 2313 Output (supply 1-2 V 
7038E, 2-5 V 7038F) TC5004 Toshiba 

MC14538BC Motorola 
ICM7038E Intersil 90 Quad 64-Bit Static, Separate Clock MC54HC4538 t Motorola ICM7038F Intersil F4731BC Fairchild MC74HC4538 Motorola 50 

Oscillator/2319 Divider with 2313 Output (supply 1-2 V F4731BM t Fairchild 
CD4538BC National 

7038G, 2-5 V 7038H) 
CD4538BM t National 4-Bit Bidirectional 

ICM7038G Intersil F40194BC Fairchild MM54C221 t National 
Oscillator/2321 Divider/Buffer F40194BM t Fairchild 

MM74C221 National CD4045A t RCA (748) HD14194B Hitachi 
CD4538B t RCA (749) CD4045AE RCA (748) MC14194BA t Motorola 150 
CD4538BE RCA (749) . CD4045B t RCA (748) MC14194BC Motorola 
CD54HC221 t RCA (740) CD4045BE RCA (748) MC54HCl94 t Motorola 
CD54HC453B t RCA (740) HCC4045B tSGS MC74HCl94 Motorola 
CD74HC221 RCA (740) HCF4045B SGS MM54C95 National 
CD74HC4538 RCA (740) 60 (Continued) (Continued) 

t Military Temperature Range (-55°. to 125°C) * Typical Value 
Bold IaCI ladlcalls addlllonal dala Is provldld on Ihe paUl notld. 
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DIGITAL-CMOS (Cont'd) 

Function Device Source Line 

Shift Registers (Cont'd) 

4-Bit Bidirectional 
(Cont'd) 

MM54HCl94 t National 
MM74C95 t National 
MM74HCl94 National 
CD54HC194 t RCA (740) 
CD74HC194 RCA (740) 
HCC40194B tSGS 
HCF40194B SGS 

4-Bit Parallel 54HC195 t Falrcblld (665) 
74HC195 Fairchild (665) 
F40195BC . Fairchild 10 
F40195BM t Fairchild 
MC54HC195 t Motorola 
MC74HC195 Motorola 
CD40195BC National 
CD40195BM t National 
MM54C195 t National 
MM54HC195 t National 
MM74C195 National 
MM74HC195 National 
CD54HC195 t RCA (740) 20 
CD74HC195 RCA (740) 

4-Bit ParaliellnlParaliel Out 
F4035BC Fairchild 
F4035BM . t Fairchild 
HD14035B Hitachi 
MC14035BA t Motorola 
MC14035BC Motorola 
CD4035BC National 
CD4035BM t National 
CD40104B RCA (749) 
CD40194B RCA (749) 30 
CD4035A t RCA (748) 
CD4035AE RCA (748) 
CD4035B t RCA (748) 
CD4035BE RCA (748) 
HCC40104B tSGS 
HCC4035B tSGS 
HCF40104B SGS 
HCF4035B SGS 
883/4035B tsss 
SCL4035B sss 40 
CM4035A t Solitron 
CM4035AE Solitron 
TC4035B Toshiba 

8-Bit (asynchronous parallel or synchronous serial 
operation) Parallel In/Serial Out 

F4021BC Fairchild 
F4021BM t Fairchild 
HD14021B Hitachi 
MC14021BA t Motorola 
MC14021BC Motorola 
CD4021A National 
CD4021BC National 50 
CD4021BM t National 
CD40Z1A t RCA (748) 
CD40ZlAE RCA (748) 
CD40Z1B t RCA (748) 
CD40Z.1BE RCA (748) 
HCC4021B tSGS 
HCF4021B SGS 
883/4021B tSSS 
SCL4021B sss 
CM4021A t Solitron 60 
CM4021AE Solitron 
TC4021B Toshiba 

8-Bit Bidirectional ParaliellSeriallnpuVOutput Bus 
Register F4034BC Fairchild 

F4034BM t Fairchild 
HD14034B Hitachi 

(Continued) 

t Military Temperature Range (- 55° to 125°C) 

~ IC MASTER 1983 

Function Device Source Line 

8-Bit Bidirectional Paraliel/SeriallnpuVOutput Bus 
Register (Cont'd) 

MC14034BA t Motorola 
MC14034BC Motorola 
CD4034BC National 
CD4034BM t National 
CD4034A t RCA (748) 70 
CD4034AE RCA (748) 
CD4034B t RCA (748) 
CD4034BE RCA (748) 
HCC4034B tSGS 
HCF4034B SGS 
883/4034B tSSS 
SCL4034B SSS 
CM4034A t Solitron 
CM4034AE Solitron 

8-Bit Bus Register, Shift and Store 
HD14094B Hitachi 80 
MC14094BA t Motorola 
MC14094BC Motorola 
CD4094B t RCA (748) 
CD4094BE RCA (748) 
HCC4094B tSGS 
HCF4094B SGS 
883/4094B tSSS 
SCL4094B SSS 
TC4094B Toshiba 
TC40H194 Toshiba 90 

8-Bit Parallel In/Serial Out 
54HC165 t Fairchild (665) 
74HC165 Fairchild (665) 
MC54HC165 t Motorola 
MC74HC165 Motorola 
MM54C165 t National 
MM54HC165 t National 
MM74C165 National 
MM74HC165 National 
CD54HC165 t RCA (740) 
CD74HC165 RCA (740) 100 
TC40H166 Toshiba 

8-Bit Serial In/Parallel Out 
54HC164 t Fairchild (665) 
74HC164 Fairchild (665) 
MC54HCl64 t Motorola 
MC74HCl64 Motorola 
MM54Cl64 t National 
MM54HCl64 t National 
MM74Cl64 National 
MM74HCl64 National 
CD54HC164 t RCA (740) 110 
CD74HC164 RCA (740) 
TC40Hl64 Toshiba 

8-Bit Synchronous Parallel In/Serial Out 
F4014BC Fairchild 
F4014BM t Fairchild 
HD14014B Hitachi 
MC14014BA t Motorola 
MC14014BC Motorola 
CD4014A National 
CD4014BC National 
CD4014BM t National 120 
CD4014A t RCA (748) 
CD4014AE RCA (748) 
CD4014B t RCA (748) 
CD4014BE RCA (748) 
HCC4014B tSGS 
HCF4014B SGS 
883/4014B tSSs 
SCL4014B SSS 
CM4014A t Solitron 
CM4014AE Solitron 130 
TC4014B Toshiba 

* Typical Value 
Bold faci IndlcallS addlllonal dala Is provldld on Ihe paga nolad. 

MASTER SELECTION GUIDE 

Function Device Source Line 

8-Bit, Three-State 
54HCZ99 t Fairchild (665) 
74HCZ99 Fairchild (665) 
MM54HC299 t National 
MM74HC299 National 

18-Bit Static (4, 5, 8, 9, 10, 12, 13, 14, 16, 17, 18-bits) 
F4006BC Fairchild 
F4006BM t Fairchild 
HD14006B Hitachi 
MC14006BA t Motorola 
MC14006BC Motorola 140 
CD4006A National 
CD4006BC National 
CD4006BM t National 
CD4006A t RCA (748) 
CD4006AE RCA (748) 
CD4006B t RCA (748) 
CD4006BE RCA (748) 
HCC4006B tSGS 
HCF4006B SGS 
883/4006B tSSS 150 
SCL4006B SSS 
CM4006A t Solitron 
CM4006AD Solitron 
CM4006AE SOlitron 
TC4006B Toshiba 

30-Bit Static MD4330B t Mitel 
MV4330 Plessey 

32-Bit Bidirectional Serial In/Serial Out 
CD40100B t RCA (749) 
CD40100BE RCA (749) 
HCC40100B tSGS 160 
HCF40100B SGS 

32-Bit Serial In/Parallel Out 
MD4332B t Mitel 
MV4332 Plessey 

64-Bit Static F4031BC Fairchild 
F4031BM t Fairchild 
CD4031BC National 
CD4031BM t National 
CD4031A t RCA (748) 
CD4031AE RCA (748) 
CD4031B t RCA (748) 170 
CD4031BE RCA (748) 
MS612 RTC 
HCC4031B tSGS 
HCF4031B SGS 

64-Bit Variable Length 
F4557BC t Fairchild 
F4557BM Fairchild 
HD14557B Hitachi 
MC14557BA t Motorola 
MC14557BC Motorola 

96-Bit Variable Length Elastic 
MS618 t RTC 180 

128-Bit Static with Control logic 
MS625 t RTC 

128-Bit Static (16-bit increments) 
MC14562BA t Motorola 
MC14562BC Motorola 

Translators 

HNIUHTl is suitable for translation/input protection. See 
HNIUHTL section 

Quad Level Shifter (lot to high voltage) 
CD40109B t RCA (749) 
CD40109BE RCA (749) 
HCC40109B tSGS 
HCF40109B SGS 
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Ie MASTER 

DIGITAL-CMOS (Cont'd) 

Function Device Source Line Function Device Source line Function Device Source line 

Translators (Cont'd) Heart Rate Monitor Binary-to-Phone Pulse Converter (See also linear-
HlSS0533 Hughes telecommunication circuits.) 

Quad Voltage Up level Translator 
local Network Terminal Controller MC14408 Molorola (3298) 

F4104BE Fairchild 
MT006 Micro Eng 40 MC14409 MOlorola (3298) 

F4104BM t Fairchild BCD Rate Multiplier 
Hex Level Shifter (CMOS or TIL to CMOS) 

Low voltage CMOS devices (Counters, Display Drivers, 
HD14527B Hitachi Counter-Timers) not usually mixed with 5-20v CMOS 
MC14527BA t Motorola MC14504BA t Motorola logic are listed under Digital-Special or CMOS-

MC14504BC Motorola Oscillators/Dividers MC14527BC Motorola 
CD4527BC National Hex Level Shifter (Iow-to-high voltage) Modem (0-600 b/s) 
CD4527BM t National 100 TC5020B Toshiba MC14412 Molorola (3298) 
C045278 t RCA (749) 

Octal Bidirectional Level (CMOSmL) Parity Generator and Checker, 9-Bit C045278E RCA (749) 
C040116 RCA (749) C0401018 t RCA (749) HCC4527B tSGS 

I C0401018E RCA (749) HCF4527B SGS 
Miscellaneous HCC40101B tSGS 883/4527B tsss 

HCF40101B SGS SCL4527B SSS Microprocessor, l-Bit, Industrial Control Unit 
Phase-Locked Loop TC4527B Toshiba MC14500B Molorola (729) 

F4046BC Fairchild Dual Differential Line Driver 
Addressable Asynchronous Receiver/Transmitter F4046BM t Fairchild MM78C30 t National 

MCl4469 Motorola HD14046B Hitachi MM88C30 National 
ARINC 429 Single Channel Serial to Parallel Decoder MC14046BA t Motorola 50 Dual Schmitt Trigger 

MT70003 Micro Eng (4440) MC14046BC Motorola F4583BC Fairchild 110 
ARINC 429 Dual Channel Parallel to Serial Decoder CD4046BC National F4583BM t Fairchild 

MT70014 Micro Eng (4440) 10 CD4046BM t National HD14583B Hitachi 
C04046A t RCA (748) MC14583BA t Motorola ARINC 429 Eight Channel Serial to Parallel Decoder C04046AE RCA (748) MC14583BC Motorola 

I 
MT34009 Micro Eng (4440) C040468 t RCA (748) TC4583B Toshiba 

Asynchronous Serial Manchester Adapter C040468E RCA (748) 
Dual4-Bit Terminator H06408-9 HarriS HCC4046B tSGS C0401178 RCA (749,752) (669,675.1333) HCF4046B SGS 
Dual4-Channel Analog Multiplexer/Demultiplexer Bit Rate Generator 883/4046B tSSs 60 

54HC4052 t Falrcblld (666) F4702BC Fairchild 883/4446B tsss 
74HC4052 Fairchild (666) F4702BM t Fairchild SCL4046B SSS 

~ H04702·2 t Harris (669.1333) SCL4446B SSS Triple 2-Channel Analog Multiplexer/Demultiplexer 
54HC4053 t Fairchild (666) 

~ 
H04702-9 Harris (669,1333) Programmable Digital Delay Timer 

74HC4053 Fairchild (666) 120 MC14411 MOlorola (3298) LS7210 LSI Camp (696) 
Quad Bus Tranceiver, Three-State, Inverting 

-
CMOS Transistor Array (See also 4007 Dual Remote Control Receiver/Transmitter Pair 54HC242 t Fairchild (667) 
Complementary Pair and Inverter-listed under Buffers/ MCCl4457 Motorola 

74HC242 Fairchild (667) Inverters) CA3600 t RCA MCCl4458 Motorola 
MC54HC242 t Motorola 

Code Identification System Remote Control Transmitter/Receiver (encoder/decoder) MC74HC242 Motorola 
H015530-2 t HarriS DC-7 Supertex MM54HC242 t National 

(669.688.1333) Serial Manchester EnCOder-Decoder MM74HC242 National 
H015530·9 Harris H06409 Harris C054HC242 t RCA (739) 

Q) (669.688.1333) 20 (669.680.1333) C074HC242 RCA (739) 
"0 H015531·2 t Harris Successive Approximation Register HS74C242 Supertex 
:J (669.693.1333) HD14559B Hitachi M54C242 t Supertex 130 
(!) H015531-9 HarriS MC14559BA t Motorola 70 S74C242 Supertex 

(669,693,1333) 
MC14559BC Motorola Quad Bus Tranceiver. Three-State, Non-Inverting C 

Comparator, Linear, Dual with Dual Op Amp MM54C905 t National 54HC243 t Fairchild (667) 0 
....... MC14574 Motorola MM74C905 National 74HC243 Falrcblld (667) 
() Comparator, Linear, Dual with Quad Op Amp Successive Approximation Register, Cascadable MC54HC243 ·t Motorola 
Q) 

MC14573 Motorola HD14549B Hitachi MC74HC243 Motorola 
Q) 

MC14549BA t Mo~rola C054HC243 t RCA (739) 
CJ) Comparator, Linear, Quad 

MC14549BC Motorola C074HC243 RCA (739) MC14575 Motorola 
lo-

MM54C909 t National Synthesizers, see Linear -Phase Locked Loop Circuits 
HS74C243 Supertex 

Q) 
M54C243 t Supertex ....... MM74C909 National Toshiba CfJ Touch Switch TC9130 S74C243 Supertex 140 CO Comparator Phase TC9135 Toshiba 

Quad Precision Timer/Driver (inputs cause outputs to ~ MM74C932 National UART HCMP1854 Hughes 80 switch state for 100 clock pulses) 
TC5081 Toshiba HCMP1854C Hughes MCl4415 Motorola 

Digital Logic (for 3- 1/2 digit AID systems) HMMP1854 t Hughes MCl4415E t Motorola 
MCl4435 Motorola 30 HMMP1854C t Hughes Quad Single Ended Line Driver 
MCl4435E t Motorola MTBOO01 Micro Eng (4440) MM78C29 t National 

Encoder TC40H147 Toshiba COP1854A t RCA (1476) MM88C29 National 
TC40H148 Toshiba COP64020 t RCA (1476) Quad 2-lnput NAND Schmitt Trigger 

COP6402E RCA (1476) 54HC132 t Fairchild (665) Equality Comparator. 8-Bit 
Binary Rate Multiplier 74HC132 Falrcblld (665) MM54HC688 t National 

MM74HC688 National CD4089BC National F4093BC t Fairchild 
CD4089BM t National F4093BM Fairchild 

FIFO Memory, 512 Bit C040898 t RCA (748) 90 HD14093B Hitachi 
MT003 Micro Eng C04089BE RCA (748) MC14093BA t Motorola 150 

FIFO, 16x4 54HC4703 t Fairchild (665) HCC4089B tSGS MC14093BC Motorola 
74H&4703 Falrcblld (665) HCF4089B SGS (Continued) 

t Military Temperature Range (-550 to 125°C) • Typical Value 
80ld face lodlcalls addlllonal dala Is pro,Ided on Ihe page nOlld. 
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DIGITAL-CMOS (Cont'd) 

Function Device Source Line 

Miscellaneous (Cont'd) 

Quad 2-lnput NAND Schmitt Trigger 
(Cont'd) 

MC54HC132 t Motorola 
MC74HC132 Motorola 
CD4093BC National 
CD4093BM t National 
MM54HC132 t National 
MM74HC132 National 
CD4093B t RCA (748) 
CD4093BE RCA (748) 
HCC4093B tSGS 
HCF4093B SGS 10 
883/4093B tSSS 
SCl4093B SSS 
TC4093B Toshiba 

\ 

Hex Bus Driver, Three-State 
SP74HC365 SPI (771) 

Hex Contact Bounce Eliminator 
MCl4490 Motorola 
MCl4490E t Motorola 

Hex Schmitt Trigger Inverter 
MM54HC14 t National 
MM74HC14 National 

Hex Schmitt Trigger 
F40014AM t Fairchild 
F40014BC Fairchild 20 
HD14584B Hitachi 
MC14584BA t Motorola 
MC14584BC . Motorola 
MC54HC14 t Motorola 
MC74HC14 Motorola 
CD40106BC National I 

CD40106BM tNational 
CD4584BC National 
CD4584BM t National 
MM54C14 t National 30 
MM54C914 t National 
MM74C14 National 
MM74C914 National 
CD40106B t RCA (749) 
CD40106BE RCA (749) 
CD54HC14 t RCA (740) 
CD74HC14 RCA (740) 
SP74HC14 SPI (766) 
HCC40106B tSGS 
HCF40106B SGS 40 
883/4584B tSSS 
SCl4584B SSS 

Octal/Bus Driver (schmitt trigger), Non-Inverting, Three-
State, Complementary Controls 

54HC244 t Falrcblld (667) 
74HC244 Falrcblld (667) 
G74SC244 GTE Micro 
MD54SC244 tMII.1 (702) 
MD74SC244 MIIII (702) 
MC54HC244 t Motorola 
MC74HC244 Motorola 
MM54C244 National 50 
MM54HC244 t National 
MM74C244 National 
MM74HC244 National 
CD54HC244 t RCA (740) 
CD74HC244 RCA (740) 
SP54SC244 tSPI 
SP74SC244 SPI (761) 
HS74C244 Supertex 
M54C244 t Supertex 
S74C244 Supertex 60 
TC40H244 Toshiba 

t Military Temperature Range (-55" to 125"C) 

~ IC MASTER 1983 

Function Device Source Line 

Octal Bus Driver (schmitt trigger), Inverting, Three-State 
54HC240 t Fairchild (667) 
74HC240 Fairchild (667) 
G74SC240 GTE Micro 
MD54SC240 t Mllal (702) 
MD74SC240 Mllal (702) 
MC54HC240 t Motorola 
MC74HC240 Motorola 
MM54C240 t National 
MM54HC240 t National 70 
MM74C240 National 
MM74HC240 National 
CD54HC240 t RCA (740) 
CD74HC240 RCA (740) 
SP54SC240 tSPI 
SP74HC240 SPI (770) 
SP74SC240 SPI (761) 
HS74C240 Supertex 
M54C240 t Supertex 
S74C240 Supertex 80 

Octal Bus Driver (schmitt trigger), Non-Inverting, Three-
State, Symmetrical Controls 

54HC241 t Fairchild (667) 
74HC241 Fairchild (667) 
G742C241 GTE Micro 
MD54SC241 t Mllal (702) 
MD74SC241 Mllel (702) 
MC54HC241 t Motorola 
MC74HC241 Motorola 
MM54HC241 t National 
MM74HC241 National 
CD54HC241 t RCA (740) 90 
CD74HC241 RCA (740) 
SP54SC241 tSPI 
SP74SC241 SPI (761) 
HS74C241 Supertex 
M54C241 t Supertex 
S74C241 Supertex 
TC40H241 Toshiba 

Octal Bus Transceiver and Register, Inverting, Three-State 
54HC648 t Fairchild 

(665.667) 
74HC648 Fairchild 

(665.667) 
MC54HC648 t Motorola 100 
MC74HC648 Motorola 
MM54HC648 t National 
MM74HC648 National 
CD54HC648 t RCA (739) 
CD74HC648 RCA (739) 

Octal Bus Transceiver and Register, Non-Inverting, Three-
State 54HC646 t Fairchild 

(665.667) 
74HC646 Fairchild 

(665.667) 
MC54HC646 t Motorola 
MC74HC646 Motorola 
MM54HC646 t National 110 
MM74HC646 National 
CD54HC646 t RCA (739) 
CD74HC646 RCA (739) 

Octal Bus Transceiver, InvertinglNon-lnverting 
54HC643 t Fairchild (667) 
74HC643 Fairchild (667) 

Octal Bus Transceiver, Inverting 
54HC640 t Fairchild (667) 
74HC640 Fairchild (667) 

Octal Bus Transceiver, Three-State 
MC54HC640 t Motorola 
MC54HC643 t Motorola 
MC74HC640 Motorola 120 
MC74HC643 Motorola 

• Typical Value 
Bold fac.ladlcatas addlllonal dalals provldad on Iha paga naIad. 

MASTER SELECTION GUIDE 

Function Device Source Line 

Octal Bus Transceiver, Three-State, Inverting 
CD54HC640 t RCA (739) 
CD54HC643 t RCA (739) 
CD74HC640 RCA (739) 
CD74HC643 RCA (739) 

Octal Bus Transceiver, Three-State, Non-Inverting 
54HC245 t Fairchild (667) 
74HC245 Fairchild (667) 
G74SC245 GTE Micro 
G74SC545 GTE Micro 
MD54SC245 t Mllal (706) 130 
MD54SC545 t MIIII (706) 
MD74SC245 Mllal (702,706) 
MD74SC545 MIIII (706) 
MC54HC245 t Motorola 
MC54HC645 t Motorola 
MC74HC245 Motorola 
MC74HC645 Motorola 
CD54HC245 t RCA (739) 
CD54HC645 t RCA (739) 
CD74HC245 RCA (739) 140 
CD74HC645 RCA (739) 
SP54SC245 tSPI 
SP74SC245 SPI (761) 
HS74C245 Supertex 
M54C245 t Supertex 
S74C245 Supertex 

Octal Bus Transceiver 
54HC645 t Fairchild (667) 
74HC645 Fairchild (667) 

Octal D Register/Bus Transceiver 
54HC543 t Fairchild 

(665.667) 
54HC544 t Fairchild 

(665,667) 150 
74HC543 Fairchild 

(665.667) 
74HC544 Fairchild 

(665.667) 

Octal Register/Bus Transceiver, Inverting 
54HC648 t Fairchild 

I 74HC648 Fairchild 

Octal Register/Bus Transceiver 
54HC550 t Fairchild 

(665.667) 
54HC551 t Fairchild 

(665.667) 
54HC646 t Fairchild 
74HC550 Fairchild 

(665.667) 
74HC551 Fairchild 

(665.667) 
74HC646 Fairchild 160 

Octal Registered Transceiver 
54HC550 t Fairchild 
54HC551 t Fairchild 
74HC550 Fairchild 
74HC551 Fairchild 

2 of 8 Keyboard to Binary Encoder 
MC14419 Molorola (3298) 

4-Bit Binary Counter/Clock Generator 
TC5018B Toshiba 

8-Bit I/O Port HCMP1852 Hughes 
HCMP1852C Hu-ghes 
HMMP1852 t Hughes 
HMMP1852C t Hughes 170 
CDP1852 t RCA (1471) 
CDP1872C t RCA (1473) 
CDP1874C t RCA (1473) 
CDP1875C t RCA (1473) 
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Ie MASTER 

DIGITAL-CMOS (Cont'd) 

Function Device Source 

Miscellaneous (Conl'd) 

8-Bit Priority Encoder 
F4532BC Fairchild 
F4532BM t Fairchild 
HD14532B Hitachi 
MC14532BA t Motorola 
MC14532BC Motorola 
CD4532B t RCA 
CD4532BE RCA 
HCC4532B tSGS 
HCF4532B SGS 
883/4532B tsss 
SCL4532B SSS 
TC4532B Toshiba 

8-Channel Analog Multiplexer/Demultiplexer 
54HC4051 t Falrcblld 
74HC4051 Falrcblld 

8-Channel. Three State 
MM54HC251 t National 
MM74HC251 National. 

10-Line to 4-Line DCD Priority Encoder 
54HC147 t Falrc.lld 
74HC147 Fllrchlld 
MM54HC147 t National 
MM74HC147 National 
CD40147B t RCA 
CD40147BE RCA 

12-Bit Parity Tree 
F4531BC Fairchild 
F4531BM t Fairchild 
HI114531B Hitachi 
MC14531BA tMotorola 
MC14531BC Motorola 
883/4531B tsss 
SCL4531B SSS 
TC4531B Toshiba 

t Military Temperature Range (-55° to 125°C) 
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line 

(749) 
(749) 

10 

(666) 
(666) 

(666) 
(666) 

20 
(749) 
(749) 

30 

* Typical Value 
Bold laCiladlcatn addltloaal d.11 Is pravlded 01 till plgl 1011d. 
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MASTER SELECTION GUIDE 

DIGIT AL-ECL 

Function Device Source Line Function Device Source Line Function Device Source Line 

10000 Series 4-Blt Universal Fl0136 Fairchild Flip-Flops, D-Type 
Arithmetic Functions F10536 t Fairchild 

Dual Master-5lave 
HD10136 Hitachi F10131 Fairchild look-Ahead Carry Circuit MC10136 Motorola Fairchild Fl0179 Fairchild Fl0231 

Fl0579 t Fairchild 
MC10536 t Motorola Fl0531 t Fairchild 

HD10179 Hitachi 
MC10H136 Motoroll (730) 50 F10631 t Fairchild 

MC10179 Motorola 10136 Signetics HD10131 Hitachi 100 

MC10579 t Motorola HD10231 Hitachi 

MC10H179 Moloroll (730) Counters, Decade MC10131 Motorola 

10179 Signetics MC10231 Motorola 
Bi-Quinary MC10138 Motorola MC10531 t Motorola 

The ECl-l0000, 95000, 100K and III-Other Series are . MC10538 t Motorola MC10631 t Motorola 
presented as separate groups In that sequence. The ECl-

Universal F10137 . MC10H13l Moloroll (730) 
10Hooo Series Is twice the speed of the ECl-l0ooo Series Fairchild 

Fl0537 Fairchild 10131 ' Signetics 
Dual High Speed Adder/Subtractor 

MC10137 Motorola 
10231 Signetics 

Fl0180 Fairchild 
Fl0580 tFairchiid 10 MC10537 Motorola Hex Master-Slave (with common reset) 

Fl0186 Fairchild 
HD10180 Hitachi 10137 Signetics 

Fl0586 t Fairchild 110 
MC10180 Motorola Decade Counter MC10186 Motorola 
MC10580 tMotorola Floo10C Fairchild MC10586 t Motorola 
MC10H180 Moloroll (730) Floo10M t Fairchild 60 
10180 Signetics 

Hex Master-Slave 
Fl0176 Fairchild 

2-Bit logiC Unit/Function Generator Decoders . Fl0576 t Fairchild 
MC10182 Motorola MC10176 Motorola 
MC10582 t Motorola Binary to 1-8 (high) 

MC10576 t Motorola Fl0162 Fairchild 
2-Bit Multiplier, High Speed Fl0562 t Fairchild 

MC10H176 Moloroll (730) 
MC10287 Motorola 

HD10162 Hitachi 
10176 Signetics 

MC10687 Motorola SN54L47 tTl (847) 
DG10H162 Motorola 

4x2-Blt Multiplier , 
MC10162 Motorola Flip-Flops, J-K Type. MC10183 Motorola 20 MC10562 t Motorola 

4-Bit AlU Slice (microprocessor) MC10H162 Moloroll (730) Dual J-K- Master-Slave 
MC10800 Motorola 10162 Signetics Fl0135 Fairchild 120 

Fl0535 t Fairchild 4-BIt logic Unit/Function Generator 
F10181 Fairchild Binary to 1-8 (low) MC10135 Motorola 

Fl058l t Fairchild 
Fl0161 Fairchild MC10535 t Motorola 
Fl056l t Fairchild 70 

"-.' 

HD10l81 Hitachi 10135 Signetics 

MC10l81 Motorola HD1016l Hitachi 

MC10581 t Motorola DG10H16l Motorola Gates, AND 
MC10H18l Molorola (730) MC10161 Motorola 

Dual4-lnput 10108 Signetics 
10181 Signetics MC10561 t Motorola 

5-Bit Comparator 
MC10H16l Molorola (730) Quad 2-lnput (3 AND, 1 ANDINAND) 

10161 Signetics Fl0104 Fairchild Q) Fl0566 t Fairchild Fl0504 t Fairchild "0 
MC10166 Motorola 30 Dual BinarY to 1-4 (high) HD10104 Fairchild 
MC10566 t Motorola Fl0172 Fairchild :J 

HD10104 Hitachi (9 
8x8-Bit Expandable Multiplier Fl0572 t Fairchild MC10104 Motorola 130 

MC10901 Motorola MC10172 . Motorola MC10504 t Motorola C 

MC10572 t Motorola 80 MC10H104 Molorola (730) 0 
8-Blt AlU with Parity -+-' 

MC10900 Motorola 10172 Signetics 10104 Signetlcs () 

8-Bit BCD/Binary AlU Dual Binary to 1-4 (low) Hex MC10197 Motorola Q) 

MC10902 Motorola Fl0171 Fairchild MC10597 t Motorola Q) 

Fl0571 t Fairchild SN54L46 tTl (847) Cf) 

Buffers ~ 

MC10171 Motorola Gates, OR Q) 

MC10571 t Motorola -+-' 

Hex MC10188 Motorola (J) 

10188 Signetics 10171 ' Signetics Dual 3-lnput 3-0utput (line driver) CU 
Fl0ll0 Fairchild ~ 

Inverters Drivers Fl0210 Fairchild 
Fl0510 t Fairchild 

Hex Inverter/Buffer Dual TTUMST Bus - Fl0610 t Fairchild 140 
MC10195 Motorola MC10128 Motorola HD10l10 Hitachi 
MC10595 t Motorola Triple 4-3 Input Bus MC10ll0 Motorola 

Hex MC10189 Motorola Fl0123 Fairchild MC10210 Motorola 

10189 Signetics 40 Fl0523 t Fairchild MC10610 t Motorola, 

MC10123 Motorola 90 10110 Signetlcs 

Counters, Binary 10123 Signetics Quad 2-lnput (3 OR, 1 ORINOR) 
Fl0l03 Fairchild 

4-Bit Fl0016C Fairchild Quad Bus Fl0192 Fairchild Fl0503 t Fairchild 
Fl0016M t Fairchild Fl0592 t Fairchild MC10l03 Motorola 
MC10178 Motorola MC10192 Motorola MC10503 t Motorola 
MC10578 t Motorola 10192 Signetics 10103 Signetics 150 

t Military Temperature Range (-55° to 125°C) • Typical Value 
Bold '.CI Ildlcates addltloaal dltlls provldld 01 t~1 pigi Dotld. 
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DIGITAl-ECl (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

10000 Series Gates, OR-AND Dual 2 to 1 Multiplexer-Latch, Common Res~t 

Gates, OR (Cont'd) (Cont'd) 
Dual 2-Wide 3-lnput MC10132 Motorola 

F10118 Fairchild MC10532 t Motorola 

Gates, NOR F10518 t Fairchild 10132 Signetics 
HD10118 Hitachi 60 

Quad, Common Clock, Separate Output Enable 
Dual 3-lnput 3-0utput (line driver) MC10118 Motorola F10168 Fairchild 

F10111 Fairchild MC10518 t Motorola F10568 t Fairchild 
F10211 Fairchild 10118 Signetics MC10168 Motorola 
F10511 t Fairchild 4-Wide 4-3-3-3 Input . MC10568 t Motorola 
F10611 t Fairchild F10119 Fairchild 
HD10111 Hitachi F10519 t Fairchild 

Quad D, Gated Output 
F10133 Fairchild 120 MC10111 Motorola HD10119 Hitachi F10153 Fairchild 

MC10211 Motorola MC10119 Motorola F10533 t Fairchild 
MC10611 t Motorola MC10519 t Motorola F10553 t Fairchild 
10111 Signetics 10119 Signetics HD10133 Hitachi 
10210 Signetics 10 MC10133 Motorola 
10211 Signetics Gates, OR-AND/OR-AND Invert MC10153 Motorola 

Dual3-lnput 3-0utput (1 OR, 2 NOR) (line driver) 
Dual 2-Wide 2-3 Input MC10533 t Motorola 

F10212 Fairchild 
F10117 Fairchild 70 MC10553 t Motorola 

F10612 t Fairchild 
F10517 t Fairchild 10133 Signetics 

MC10212 Motorola HD10117 Hitachi Quad 2-lnput Multiplexer-Latch 
MC10612 t Motorola MC10117 Motorola F10173 Fairchild 130 
10112 Signetics MC10517 t Motorola F10573 t Fairchild 

Triple 4-3-3 Input MC10H117 Molorola . (730) MC10173 Motorola 
F10106 Fairchild 10117 Signetics MC10H173 Motorola 
F10506 t Fairchild 4-Wide 3-lnput F10121 Fairchild 

10173 Signetics 
HD10106 Hitachi 

F10521 t Fairchild Quintuple F.10175 Fairchild 
MC10106 Motorola 20 HD10121 Hitachi F10575 t Fairchild 
MC10506 t Motorola MC10121 Motorola 80 HD10175 Hitachi 
10106 Signetics MC10521 t Motorola MC10175 Motorola 

~ Quad 2-lnput (3 NOR, 1 ORINOR) MC10H121 Molorola (730) MC10575 t Motorola 

= 
F10102 Fairchild 10121 Signetics MC10H175 Molorola (730) 140 

F10502 t Fairchild 10175 Signetlcs 

~ HD10102 Hitachi Gates, Exclusive OR 
MC10102 Motorola Memories 

': MC10502 t Motorola Quad F10113 Fairchild 

MC10H102 Molorola (730) F10513 t Fairchild CAM (16-Bit content addressable) 
10155 Signetics 

10102 Signetics MC10113 Motorola 

Quad 3-lnput (one input common) MC10513 t Motorola For additional information, see Master Selection Guide-

10113 Signetics . Memory sections 
F10100 Fairchild 30 
F105100 t Fairchild 

PROM (32x8) MCM10139 Motorola 
Gates, Exclusive ORINOR 10139 Signetics MC10100 Motorola 

Q) MC10500 t Motorola Triple 2-lnput F10107 Fairchild 
PROM (256x4) F10416 Fairchild 

"0 F10Z416 Fllrclilld (3619) 10100 , Signetlcs F10507 t Fairchild 90 
::J HD10107 Hitachi PROM (256x4) MCM10149 Motorola 
CJ Gates, ORINOR MC10107 Motorola GXB10149 Siemens 

C MC10507 t Motorola 10149 Signetics 150 
Dual 4-5 Input F10109 Fairchild 0 

F10509 t Fairchild MC10H107 Molorola (730) RAM (8x2) Simultaneous Read-Write 
+oJ 

Hitachi 10107 Signetics MCM10143 Molorola (3839) 
() HD10109 
Q) HD10209 Hitachi RAM (16x4) F10145AC Fairchild 
- Latches F10545AM t Fairchild Q) MC10109 Motorola 
(f) MC10509 t Motorola 40 HD10145 Hitachi 

Dual D Clocked F10130 Fairchild MCM10145 Molorola (3839) 
~ MC10H109 Molorola (730) F10530 t Fairchild 
Q) 10109 Signetics 10145 Signetlcs 

+oJ HD10130 Hitachi 
en Triple 2-3-2 Input HD10230 Hitachi 

RAM (64x1) SN10142 TI 
CCS F10105 Fairchild MC10130 Motorola 100 RAM (64x1) 50 Ohm Drive 
~ F10505 t Fairchild MC10530 t Motorola HD10148 Hitachi 

HD10105 Hitachi MC10H130 Molorola (730) MC10148 Motorola 

MC10105 Motorola 10130 Signetlcs MCM10548 t Motorola 160 

MC10505 tMotorola Dual 2 to 1 Multiplexer-Latch 
SN10148 TI 

MC10H105 Molorola (730) F10134 Fairchild RAM (64x1) 90 Ohm Drive 
DM10105 National F10534 t Fairchild SN10140 TI 
10105 Signetics 50 HD10134 Hitachi RAM (128x1) HD10147 Hitachi 

Quad 2-lnput (one input common) MC10134 Motorola MCM10147 Motorola (3839) 
F10101 Fairchild MC10534 t Motorola MCM10547 t Motorola 
F10501 t Fairchild 10134 Signetics SN10147 TI· 

HD10101 Hitachi Dual 2 to 1 Multiplexer-Latch, Common Reset RAM (256x1) HM2106 Hitachi 
MC10101 Motorola F10132 Fairchild 110 MCM10144 Molorola (3839) 
MC10501 t Motorola F10532 t Fairchild MCM10152 Molorola (3839) 
MC10H101 Molorola (730) HD10132 Hitachi MCM10544 t Motorola 170 
10101 Signetics (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold lacl Indlcalls addlllonal dlla Is provided on 1118 pagl nOlld. 
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MASTER SELECTION GUIDE 

DIGITAl-ECl (Cont'd) 

Function Device Source Line Function Device Source line Function Device Source line 

10000 Series Multivibrators Quad Bus Receiver 

Memories (Cont'd) MC10129 Motorola 
Monostable MC10198 Motorola 10129 Signetics 

RAM (256x1) . (Cont'd) 
Shift Registers Quad Differential line Receiver 

DM10414 National F10115 Fairchild 
~PB10144 NEC-Electron 4-Bit F10000C Fairchild F10515 t Fairchild 
R110144 Raytheon MC10115 Motorola 110 4-Bit Universal F10141 Fairchild 
SN10144 TI MC10515 t Motorola FlO541 t Fairchild 

RAM (256x4) MB7072E Fujitsu (3681) MC10141 Motorola 60 10115 Signetics 
MB7072N Fujitsu (3681) MC10541 t Motorola 8-lnput Priority Encoder 
MBM10422E Fujitsu (3681) MC10H141 Motorola (730) F10165 Fairchild 
MBM10422H Fujitsu (3681) 10141 Signetics F10565 t Fairchild 
MBM10422N Fujitsu (3681) MC10165 Motorola 
HM2120 Hitachi 10 Translators MC10565 t Motorola 
DM10422 Nillonil (3854) 10165 Signetics 

Dual ECl to MOSITTl 
RAM (1024x1) F100415A Fllrcblld MC75358 Motorola 9-Bit Parity Circuit (2 carry inputs) 

(3615.3625) MC75368 Motorola F10570 t Fairchild 
F10415 Fllrcblld MC10170 Motorola 

(3615.3618) Triple ECl to NMOS 

F10415A Fllrcblld F10m Fairchild 12-Bit Parity Generator/Checker 

(3615.3618) MC10177 Motorola F10160 Fairchild 120 

F10474C Fllrcblld Quad Differential Receiver/MST to ECl F10560 t Fairchild 

(3615.3622) MC10190 Motorola MC10160 Motorola 

HM2110 Hllacbl (3789) MC10590 t Motorola MC10560 t Motorola 

HM2112 Hllichl (3789) Quad ECl to TIL (differential input) 
MC10H160 Moloroll (730) 

MCM10146 Moloroll (3839) F10125 Fairchild 70 10160 Signetics 

MCM10415A Moloroll (3839) F10525 t Fairchild 
MCM10546 t Motorola 20 MC10.125 Motorola 95000 Series 
DM10415 National MC10525 t Motorola Counters 
10415 Signetics 10125 Signetics 

RAM (4096x1) MBM10470A-15 FuJllsu (3681) 
Binary F95016 Fairchild 

Quad TIL to ECl ORINOR 

RAM (4096x1) F10470 Fllrcblld F10124 Fairchild Decade F95010 Fairchild 

(3615.3621) F10524 t Fairchild 
Flip-Flops, D-Type MBM10470A-20 FaJllsu (3681) MC10124 Motorola 

HM2140 Hitachi MC10524 t Motorola 
Dual Master-Slave 

HM2142 Hitachi 10124 Signetics F95231 Fairchild 
DM10470 NII/onll (3855) Hex ECl to MST 
DM10470A NII/ODII (3855) MC10191 Motorola 80 Flip-Flops, J-K Type 
DM10470L NII/ODII (3855) 30 MC10591 t Motorola 

RAM (16384x1) 
F95029 Fairchild 

Miscellaneous F10480 Fairchild 
Gates, OR 

Active Terminator 
Multiplexers (Digital) F10014C Fairchild Dual3-lnput 3-0utput (line driver) 

Dual 4 to 1 F10174 Fairchild 
F10014M t Fairchild F95110 Fairchild 130 

F10574 t Fairchild Error Detection/Correction Circuit Quad 2-lnput (3 OR, 1 ORINOR) 

MC10174 Motorola MC10163 Motorola F95103 Fairchild 

, MC10574 t Motorola MC10193 Motorola 

MC10H174 Motorola MC10563 t Motorola Gates, NOR 
10174 Signetics MC10593 t Motorola 

SN10174 TI MC10905 Motorola Dual3-lnput 3-0utput (line driver) 
F95111 FairChild 

Micro-Code Sequencer 
Quad 2 to 1 (Inverting with enable) MC10904 Motorola Triple 4-3-3 Input 

F10159 Fairchild F95106 Fairchild 
F10559 t Fairchild 40 Dual Simultaneous Bus Transceiver 

MC10159 Motorola MC10194 Motorola 90 Quad 2-lnput (with enable) 

-+-' 
() 
(J) 

(J) 
(f) 

MC10559 t Molorola . MC10594 t Motorola F95004 Fairchild 

10159 Signetlcs Triple Differential line Receiver Quad 2-lnput (3 NOR, 1 OR/NOR) 

Quad 2 to 1 (non-inverting) 
F10114 Fairchild F95102 FairChild 
F10116 Fairchild F10158 Fairchild 
F10514 t Fairchild Gates, OR/NOR F10558 t Fairchild 

MC10158 Motorola 
F10516 t Fairchild 
MC10114 Motorola Dual4-lnput (with enable) 

MC10558 t Motorola 
MC10116 Motorola F95002 Fairchild 

10158 Signetics 
MC10216 Motorola Dual 4-5 Input F95109 Fairchild 

8to 1 F10164 Fairchild MC10514 t Motorola 
Triple 2-lnput (with enable) F10564 t Fairchild 50 MC10516 t Motorola 100 F95003 FairChild 

MC10164 Motorola MC10616 t Motorola 
MC10564 t Motorola MC10H116 Molorola (730) Triple 2-3-2 Input 

MC10Hl64 Moloroll (730) DM10116 National F95105 Fairchild 

10164 Signetics 10114 Signetics Quad 2-lnput (one input common) 
SN10164 TI 10116 Signetics F95101 FairChild 140 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bold flCI Indlcilis Idd/llODl1 dill Is provldld aD Ibe paUl Dolld. 
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DIGITAl-ECl (Cont'd) 

Function Device Source Line FUnction Device Source Line Function Device Source Line 

95000 Series Hex Fl00151 Fairchild (658) 8-J3itMatrix Fl00158 Falrcblld (658) 

Gates, OR/NOR (Cont'd) 100151 Signetics 100158 Signetics 

Gates, AND-OR-Invert 
8-Bit Universal Fl00141 fllrcblld (658) 

Gates, Exclusive OR/NOR 
Triple Fl00117 Fairchild (658) 30 Translators 

Triple 2-lnput F95107 Fairchild 100117 Signetics TIl-100K ECl Fl00124 fllrcblld (658) 70 

Latches 
5-Wide Fl00118 Fairchild 

100118 Signetics 
(658) 100K ECl-TIl Fl00125 Falrc.lld (658) 

Dual D Clocked F95130 Fairchild 
Gates, OR/NOR Miscellaneous 

Shift Registers Address and Data Interface Unit 
Triple 5-lnput Fl00l0l Falrcblld (658) F100220 Fairchild 

4-Bit F95000 Fairchild 100101 Signetics 
Bidirectional Shifter 

F95HOOC Fairchild Quintuple 2-lnput SH100B419 Siemens 
FlO0102 Fairchild (658) 

Translators 100102 Signetics Clock Pulse Generator 
SH100B392 Siemens 

Quad TIL to ECl ORINOR Gates, Exclusive OR/NOR Comparator and Multiplexer 
F95124 Fairchild SH100B402 Siemens 

Quintuple Fl00l07 Fairchild (658) 
ECLlTTl Bus Transceiver Miscellaneous 100107 Signetics 

SH100255 Siemens 

Triple Differential Line Receiver Latches Error Correction Circuit 
F95116 Fairchild SH100B404 Siemens 

Quad Differential Line Receiver Triple D Fl00130 Fairchild (658) 40 Interface Transceiver 
F95115 Fairchild HexD Fl00150 Fairchild (658) SH100B250 Siemens 

100150 Signetics Micro Program Sequencer 100K Series F100224 Fairchild 
Arithmetic Functions Memories 

Multi-Function Network 

look Ahead Carry Circuit CAM (4x4) FlOO142 Fairchild (658) F100221 Fairchild 80 

~ Fl00179 Fairchild (658) PROM (256x4) F100Z416 Fairchild Program Interface Unit 

2x8-Bit Recode Multiplier PROM (256x4) Fl00416 Fairchild (3626) 
F100223 Fairchild 

S Fl00183 Fairchild (658) 
RAM (16x4) 

Programmable Timer/Counter 
Fl00402 Fairchild (658) SH100B395 Siemens 

~ 4-Bit Binary/Decade logic Unit 
Fl00181 Fairchild (658) 10 RAM (16x4 register file) 

Register File with Ring Shifter r-' Fl00145 Fairchild (658) 
SH100B420 Siemens 6-Bit Adder Fl00180 Fairchild (658) 

RAM (16x8 or 64x2) 
9-Bit Comparator SH100B396 Siemens Register File with Shift logic 

Fl00166 Falrcblld (658) SH100B393 Siemens 

100166 Signetics RAM (256x1) Fl00414 Fairchild 
Universal Priority Encoder (3615.3624) 

Fl00165 Falrcblld (658) 9-Bit Wallace Tree Adder 
\ Fl00182 FairChild (658) RAM (256x4) Fl00422 Falrcblld (3615) 50 

Universal Register File Q) 
"0 RAM (1024x4) MBM100474 Fujitsu (3681) SH100B417 Siemens 

::::l 
Buffers RAM (1024x1) Fl00415 Fairchild Dual Access Stack -

(9 9-Bit Fl00122 Fairchild (658) 
(3615.3625) F100222 Fairchild 

C 100122 Signetics RAM (1024x4) Fl00474 Fairchild Dual Line Transmitter and Receiver 
0 (3615.3629) SH100B252 Siemens 

........ Counters RAM (4096x1) Fl00470 Fairchild Dual Sequencer for SH 1008480 U (3615.3628) Q) SH100B481 Siemens 
- Multipurpose Counting Register MBM100470 Fujitsu (3681) 
Q) FlOO136 Fairchild (658) Dual9-Bit Parity Generator/Checker 

en RAM (16384x1) FlOO160 Falrcblld (658) 90 

"- Decoders Fl00480 Fairchild (3630) 100160 Signetics 
Q) 

........ 
Universal FlOO170 Fairchild (658) Multiplexers (Digital) Quintuple Line Receiver en Fl00114 Falrc.lld (658) CO 100170 Signetics 100114 Signetics 

~ Universal (nine 4/1) 

Drivers SH100B384 Siemens Quintuple Transceiver 
Dual 8-lnput FlOO163 Fairchild (658) Fl00194 Falrc.lld (658) 

Backplane Fl00126 Fairchild (658) 20 100163 Signetics Nine Buffered Gates 
High Speed Line Triple 4-lnp,ut Fl00171 Fairchild (658) 60 SH100B122 Siemens 

Fl00113 Fairchild (658) 100171 Signetics 4-Bit Microprocessor Slice 
Quad Fl00112 Fairchild (658) Quad 2-lnput with latch SH100B480 Siemens 

100112 Signetics FlOO155 ' Fairchild (658) 
III and Other Series Hex Bus Fl00123 Fairchild (658) 100155 Signetics 

100123 Signetics 16-lnput FlOO164 Fairchild (658) Counters 
100164 

Flip-Flops, D-Type 
Signetics Bi-Quinary MC1678 Motorola 

Dlvi~e by 4 Prescaler (1 GHz) 
Triple Fl00131 Fairchild (658) 

Shift Registers 
MC1697 Motorola 

100131 Signetics Mask-Merge Fl00156 Fairchild (658) MC1699 Motorola 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold face Indlcales addlllonal dala Is prDvlded Dn Ibe paue nOled. 
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DIGITAl-ECl (Cont'd) 
, Function Device Source 

III and Other Series 
Counters (Cont'd) 

Divide by 4 (1 GHz) 
11C05-2C Fairchild 
11C05-2M t Fairchild 
11C05C Fairchild 
11C05M t Fairchild 
SP8610 Plessey 
SP8611B Plessey 
SP8611M Plessey 
SP8617B Plessey 
CA3199 RCA 

Divide by 5/6 Prescaler, 650 MHz 
11C91C Fairchild 
11C91M t Fairchild 

,Divide by 10/11 Prescaler, 650 MHz 
11C90C Fairchild 
11C90M t Fairchild 
SP8680 Plessey 

Divide by 2481256 Prescaler, 950 MHz 
11C82 Fairchild 
11C83 Fairchild 

Divide-by-31/32 Prescaler, to 200 MHz 
11C79 Fairchild 

Binary MC1654 Motorola 

Flip-Flops, D-Type 

Master-Slave 11C70C Fairchild 
11C70M t Fairchild 
MC1670 Motorola 
SP1670B Plessey 

Master-Slave (UHF prescaler) 
11C06C Fairchild 
11C06M t Fairchild 
MC1690 Motorola 

Flip-Flops, R-S Type 

Dual, Clocked MC1666 Motorola 
SP1666 Plessey 

Gates, OR 

Quad 2-lnput MC1664 Motorola 
SP1664B Plessey 
SP1665B Plessey 

Gates, NOR 

Qua~ 2-lnput MC1662 Motorola 
SP1662B Plessey 

Gates, ORINOR 

Dual4-lnput MC1660 Motorola 
SP1660B Plessey 
SP16F60 Plessey 

Dual 4-5 Input 11C01C Fairchild 
MC1688 Motorola 

Gates, Exclusive OR 

Triple 2-lnput MC1672 Motorola 
SP1672B . Plessey 

Gates, Exclusive NOR 

Triple 2-lnput MC1674 Motorola 
SP1674B Plessey 

t Military Temperature Range (-55° to 125°C) 

to IC MASTER 1983 

line Function Device Source line 

Latches 

Dual Clocked MC1668 Motorola 
SP1668 Plessey 

Multivibrators 

Voltage Controlled 
11C58C Fairchild 
MC1658 Motorola 
SP1658 Plessey 

Shift Registers 
(3364) 4-Bit MC1694 Motorola 

10 Miscellaneous 

Voltage Controlled Oscillator 
MC1648 Motorola 
MC1648M t Motorola 
SP1648 Plessey 50 

Dllal Analog/Digital Comparator 
MC1650 Motorola 
MC1651 Motorola 
SP1650B Plessey 

Quad line Receiver 
MC1692 Motorola 
SP1692B Plessey 

20 

30 

40 

• Typical Value 
Bold laclladleltls Iddllloftil data Is provided OD tbl pagl aD tid. 
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Ie MASTER 

DIGIT AL-HNIL/HTL 

Function Device Source Line Function Device Source line Function Device Source line 

Arithmetic Functions Quad 2-lnput Power, Open Collector Dual 4-lnput Me660 Moloroll (729) 
302A1C Teledyne S 40 MC661 Motorola 

4-Bit Comparator 302B/M t Teledyne S Dual 5-lnput FZH121 Siemens 343A1C Teledyne S 
FZH125 Siemens 343B/M tTeledyne S Drivers FZH131 Siemens 80 

Buffers/Inverters BCD to Decimal Decoder/Lamp Driver, Open Collector FZH135 Siemens 

380AlC Teledyne S FZH141 Siemens 

See also: Gates, Miscellaneous FZH145 Siemens 
Dual Power and Driver, Open Collector and Open Emitter FZH231 Siemens 

Hex Open Collector (schmitt trigger) 
FZH235 Siemens 

MC678 Motorola MC699 Motorola 
322A1C Teledyne S 

MC681 Motorola Dual4-lnput Line Driver, Expandable 322B/M t Teledyne S 
MC689 Motorola MC662 Motorola 

Triple 3-lnput MC670 Motorola 
Hex Strobed, Open Collector Dual 5-lnput Power NAND Driver MC671 Motorola 

334A1C Teledyne S 301AlC Teledyne S FZH191 Siemens 90 
Hex Strobed MC677 Motorola 301B/M t Teledyne S FZH195 Siemens 

FZH201 Siemens 
Flip-Flops, D-Type Quad 2-lnput, Open Collector 

FZH205 Siemens 10 323A1C Teledyne S 
335A1C Teledyne S Quad FZJ131 Siemens 323B/M tTeledyneS 

Hex MC680 Motorola FZJ135 Siemens Quad 2-lnput (Schmitt trigger) 

MC690 Motorola 370AlC Teledyne S MC693 Motorola 
, 

MC697 Motorola 370B/M t Teledyne S 50 Quad 2-lnput with Collector and N-Input 
332A1C Teledyne S FZH211 Siemens 

332B/M t Teledyne S Flip-Flops, J-K Type FZH215B Siemens 

Master-Slave or Reset Quad 2-lnput MC668 Motorola 
Inverters FZJ121 Siemens MC672 Motorola 

FZJ125 Siemens FZH101A Siemens 
Hex Open Collector 

311A1C Teledyne S FZH105A Siemens 100 
MC678 Motorola 

311B/M tTeledyneS FZHlllA Siemens 
Hex, Strobed, Open Collector FZHl15B Siemens ... MC67B Motorola Master-Slave with N-Inputs on Master and Slave Sections 303A1C Teledyne S 

~ FZJlll Siemens 303B/M t Teledyne S 
Counters, Binary FZJl15 Siemens 321A1C Teledyne S 

~ Master-Slave with 2 J,K Inputs and N-Input 321B/M t Teledyne S 

~ 
Binary Up/Down FZJ10l Siemens 324A1C Teledyne S 

374A1C Teledyne S FZJ105 Siemens 324B/M tTeledyneS 
Binary MC685 Motorola 20 Dual or Set-Reset 2,2,3,3-lnput 325A1C Teledyne S 

FZJ151A Siemens MC688 Motorola 325B/M Teledyne S 110 
FZJ155A Siemens 312A1C Teledyne S 60 326A1C Teledyne S 
372A1C Teledyne S 312B/M t Teledyne S 326B/M Teledyne S 
372B/M tTeledyneS 313A1C Teledyne S 4, 3, 4-lnput 304A1C Teledyne S 

Q) 313B/M tTeledyne S 304B/M tTeledyneS Counters, Decade "0 Dual with Reset .-
MC663 Motorola Gates, AND-OR-Invert ::J Decade, Synchronous 

C) FZJ141A Siemens 
Flip-Flops, R-S Type Expandable 344A1C Teledyne S 

C FZJ145A Siemens 

0 Decade UplDown Master-Slave MC664 Motorola 
DuaI2-Wide, 2-lnput 

MC673 Motorola 
+-' 373A1C tTeledyne S 0 MC674 Motorola 
Q) 373B/M t Teledyne S Gates, AND 341A1C Teledyne S -

t Teledyne S Q) Decade MC684 Motorola Dual2-lnput Interface Buffer 341B/M 
en 371A1C Teledyne S 30 391 Teledyne S 
'- 371B/M tTeledyneS Gates, OR 
Q) Dual4-lnput Interface Buffer 

+-' 390 Teledyne S Dual2-lnput Interface Buffer en Decoders 
CO Quad 2-lnput with N-Input 393 Teledyne S 120 

~ BCD to Decimal, Open Collector FZH251 Siemens Quad 2-lnput FZH291 Siemens 
381A/C Teledyne S FZH255B Siemens FZH295B Siemens 
381B/M tTeledyneS 

Gates, NAND 
Decoders/Drivers 

Gates, NOR 

Dual2-lnput and Quad Inverter Dual2-lnput Interface Buffer 
BCD to Decimal Decoder/Lamp Driver, Open Collector FZH261 Siemens 70 394 Teledyne S 

380B/M tTeledyneS FZH265B Siemens Quad 2-lnput, Open Collector 
BCD to Decimal (for gas discharge display tubes) Dual2-lnput Interface Buffer 307A1C Teledyne S 

MC676 Motorola 392 Teledyne S Quad 2-lnput with Destruction Protection 
382A/C Teledyne S Dual4-lnput Interface Buffer FZH301 Siemens 
382B/M tTeledyne S 395 Teledyne S FZH305 Siemens 

BCD to Seven Segment Dual4-lnput with Extension Input and N-Input Quad 2-lnput FZH281 Siemens 
383A1C Teledyne S FZH171 Siemens FZH285B Siemens 
383B/M tTeledyne S FZH175 Siemens 306A1C Teledyne S 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bold facI Indlcale, addlllonal dill Is provided on Ihe plge nolad. 

472 © Ie MASTER 1983 



DIGITAL-HNIL/HTL (Cont'd) 

Function Device Source 

Gates, NOR (Cont'd) 

Gates, Exclusive OR 

Dual2-Wide, 2-lnput AND-OR-Invert, Expandable 
MC683 . Motorola 
FZH271 Siemens 
FZH275 Siemens 

Gates, Miscellaneous 

Dual4-lnput Expander (for 600 series) 
MC669 Motorola 

Dual 5-lnput Expander (for 300 series) 
331A1C Teledyne S 
331B/M tTeledyneS 

Hex Inverter/Gate (quad inverter, dual NAND) 
333A1C Teledyne S 
333B/M t TeledyneS 

Latches 

Quad MC682 Motorola 

Multiplexers (Digital) 

Dual4-Bit 351A1C TeledyneS 

8-Bit 350AlC Teledyne S 

Multivibrators 

Dual Monostable 
MC667 Motorola 
342A1C' Teledyne S 
342B/M tTeledyneS 

Dual Retriggerable Monostable 
347A1C Teledyne S 
347B/M t Teledyne S 

Shift Registers 

4-Bit Parallel-In Parallel-Out 
MC686 Motorola 
375A1C TeledyneS 
375B/M tTeledyneS 

4-Bit with, Set and Reset Inputs 
FZJ161 Siemens 
FZJ166 Siemens 

Translators 

level Converter and Driver 
FZH211S Siemens 

lSl-TIL level Converter 
FZH161 Siemens 
FZH165B Siemens 

TIl-lSllevel Converter 
FZH181 Siemens 
FZH185 Siemens 

Dual High to low Interface (HNl to DTl, TIL) 
361A1C TeledyneS 
361B/M tTeledyneS 

Dual Interface Element, (line driver, receiver, ECl to TIL, 
MOS to TIL, Schmitt trigger) 

MC696 Motorola 
396AC TeledyneS 

Dual low to High Interface (TIL to HNl) 
362A1C TeledyneS 
362B/M tTeledyneS 

Triple High to low (HTl to TIL) 
MC665 Motorola 

Triple low to High (TIL to HTl) 
MC666 Motorola 

t Military Temperature Range (-55° to 125°C) 

~ IC MASTER 1983 

line Function Device Source line 

Quad low to High Interface (TIL to HNl) 
363A1C Teledyne S 
363B/M tTeledyneS 

Hex Ihverterllnterface (low to high: TIL, CMOS to HTl, 
CMOS) MC691 Motorola 

Miscellaneous 

Timer (see also linear-timers) 
355A1C Teledyne S 

Timing Circuit FZK101 Siemens 
FZK105 Siemens 40 

Dual Pulse Stretcher 
MC675 Motorola 
349A1C Teledyne S 

Dual4-lnput NAND Schmitt Trigger with Extension Input 
and N-Input FZH241 Siemens 

FZH245 Siemens 

Quad Schmitt Trigger/line Receiver 
367A1C Teledyne S 
367B/M tTeledyneS 

Quad Schmitt Trigger/line Receiver, Open Collector 
368A1C Teledyne S 

10 

20 

30 

* Typical Value 
Bold lace Ildleatll ad."'oaal dall Is provld.d OD th paal aol.d. 
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Ie MASTER 

DIGIT AL-TTL 

Function Function Function 
Device Source Line Device Source Line Device Source Line 

Arithmetic Functions Comparator, 4-Bit Magnitude, Separate A=B Output Comparator, 8-Bit Magnitude Totem-Pole 
TIL (Cont'd) (Cont'd) 

Microprocessor Co-processor Multiplier/Divider (8x8) 7485 Signetics TIL-AS SN54AS885 tTl (1012) 
TIL-S SN54S508 tMMI 74LS85 Signetics 60 SN74AS885 TI (1012) 

SN74S508 MMI N9324 Signetics 
TIL-LS SN54LS682 t Motorola 

Adder (natural binary coded decimal) SN5485 tTl (862) 
SN54LS684 t Motorola TIL MC4056 Motorola SN54LS85. tTl 
SN54LS686 t Motorola 120 MC4356 t Motorola SN7485 TI (862) 

MC54456 t Motorola SN74LS85 TI (862) SN54LS688 t Motorola 

MC74456 Motorola SN74LS682 Motorola 
TIL-S 54S85 t Signetics SN74LS684 Motorola 

Adder/Subtractor Quad Serial 74S85 Signetics SN74LS686 Motorola TIL-LS AM25LS15C AMD SN54S85 tTl (862) SN74LS688 Motorola AM25LS15M t AMD SN74S85 TI (862) 
SN54LS385 t AMD SN74LS684 Signetics 

SN74LS385 AMD 10 
Comparator, 6-Blt Identity SN54LS682 tTl (996) 

TIL DM7160 t National· 70 SN54LS684 tTl (996) SN54LS385 t Motorola 
Motorola 

DM8160 National SN54LS686 tTl (997) SN74LS385 
SN54LS385 tTl (942) TIL-S 93546M t Fairchild SN54LS688 tTl (998) 130 

SN74LS385 TI (942) 93S46C Fairchild SN74LS682 TI (996) 

Adder, 4-Bit BCD Comparator, 6-Bit Identity, Open Collector SN74LS684 TI (996) 

TIL-S N82S83 t Signetics TIL-S 93S47C Fairchild SN74LS686 TI (997) 

Arithmetic Unit, Floating Point 93S47M t Fairchild SN74LS688 TI (998) 

TIL TOC1022 tTRW (813.817) Comparator, 6-Bit, Unified Bus, Active Pull Up Comparator, 10-Bit Identity 
TDC1022 TRW TIL . DM7131 t National TIL DM7130 t National 

Comparator, Address DM8131 National DM8130 National 

TIL-ALS Comparator, 6-Bit, Unified Bus, Open Collector Fast Carry Extender (for 8260) 
SN54ALS677 tTl (993) TIL DM7136 t National TIL MC7261 Motorola 
SN54ALS678 tTl (993) DM8136 National MC8261 t Motorola 
SN54ALS679 tTl (994) 20 Comparator,8-Bit RC8261 Raytheon 
SN54ALS680 tTl (994) TIL-ALS RM8261 t Raytheon 140 
SN74ALS677 TI (993) SN54ALS520 tTl (956) 80 Full Adder, Gated 
SN74ALS678 TI (993) SN54ALS521 tTl (956) TIL 5480 t Fairchild 
SN74ALS679 TI (994) SN54ALS522 tTl (956) MC5480 t Motorola SN74ALS680 TI (994) SN74ALS520 TI (956) MC7480 Motorola 

Comparator, Registered SN74ALS521 TI (956) SN5480 tTl (860) 
TIL-F 54F524 t Fairchild SN74ALS522 TI (956) 

SN7480 TI (860) 
74F524 t Fairchild TIL-F 54F521 t Fairchild 

Comparator, Dual4-Bit Magnitude 74F521 Fairchild 
Full Adder, Dual 

TIL 9304C Fairchild TIL MC4021 Motorola MC54F521 t Molorola (731) 
9304M t Fairchild MC4022 Motorola MC74F521 Molorola (731) 
MC8304 Motorola MC4321 t Motorola 30 54F521 t Signetics 90 

MC4322 t Motorola 74F521 Signetics 
MC9304 Motorola 

Q) Comparator, 4-Bit Magnitude TIL-LS AM25LS2521C AMO (1227) TIL-H 54H183 t Fairchild 150 
"'0 Fairchild TIL DM7200 t National AM25LS2521 M tAMO (1227) 74H183 
:J DM8200 National HD74H183 Hitachi 
CJ TD3502A Toshiba Comparator, 8-Bit Magnitude Open Collector SN54H183 tTl (898) 

TIL-ALS 
SN74H183 TI (898) C Comparator, 4-Bit Magnitude, Separate A=B Output SN54ALS518 tTl (956) 

0 TIL 5485 t Fairchild SN54ALS519 tTl (956) TIL-LS SN54LS183 tTl (898) 
+-' 54LS85 t Fairchild SN54ALS689 tTl (998) SN74LS183 TI (898) () 
Q) 7485 Fairchild SN73ALS519 TI Full Adder, 2-Bit Binary 
Q) 74LS85 Fairchild SN74ALS518 TI (956) TIL 5482 t FairChild 

(J) 9324C Fairchild SN74ALS689 TI (998) 7482 Fairchild 9324M t Fairchild 40 
ZN5482 t Ferranti ~ 

t Ferranti TIL-LS SN54LS683 t Motorola 100 
Q) ZN5485 

SN54LS685 t Motorola ZN7482 Ferranti 160 +-' ZN7485 Ferranti Cf) SN54LS687 t Motorola MC7482 Motorola 
ell HD7485 Hitachi 

~ HD74LS85 Hitachi SN54LS689 t Motorola SN5482 tTl (860) 

MC5485 tMotorola SN74LS683 Motorola SN7482 TI (860) 

MC7485 Motorola SN74LS685 Motorola Full Adder, 4-Bit with Output Latch 
MC8324 Motorola SN74LS687 Motorola TIL AM2506C AMD 
MC9324 tMotorola SN74LS689 Motorola AM2506M tAMD 
SN54LS85 t Motorola SN54LS683 tTl (996) RC2506 Raytheon 
SN74LS85 Motorola 50 SN54LS685 tTl (996) RM2506 t Raytheon 
DM5485 t National SN54LS689· tTl (998) 110 

DM54LS85 t National SN74LS683 TI (996) Logic Element 
TIL MC7260 Motorola 

DM7485 National SN74LS685 TI (996) 

DM74LS85 National SN74LS689 TI (998) MC8260 t Motorola 

54LS85 tSGS 
RC8260 Raytheon 170 

Comparator, 8-Bit Magnitude Totem-Pole 
RM8260 t Raytheon 74LS85 SGS TIL-ALS 

5485 t Signetics SN54ALS688 tTl (998) Logic Shift Matrix, Bit and Byte Masking 
54LS85 t Signetics SN74ALS688 TI (998) TIL-S 9405AC Fairchild 

(Continued) (Continued) 9405AM t Fairchild 

t Military Temperature Range (-55° to 125°C) • Typical Value 
Bold face Indlcales addlllonal data Is provided on Ih. page noled. 
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DIGITAL-TTL (Cont'd) 

Function Function 
Device Source Line Device Source Line 

Arithmetic Functions (Cont'd) look-Ahead Carry Generator 
TIL 54182 t Fairchild 

logic UniUFunction Generator 9342C Fairchild 
TIL 54181 t Fairchild 9342M t Fairchild 

9341C Fairchild HD74182 Hitachi 70 
9341M t Fairchild MC54182 t Motorola 
ZN54181 t Ferranti MC74182 Motorola 
MC54181 Motorola DM54182 t National 
MC74181 Motorola DM74182 National 
DM54181 t National 8N54182 tTl (898) 
54181 t Signetics 8N74182 TI (898) 
74181 Signetics 
8N54181 tTl (897) 10 TIL-AS 8N54A8882 tTl (1012) 

8N74181 TI (897) 8H74A8882 TI (1012) 

TIL-AS 8N54A8181 tTl (897) TIl-F 54F182 t Fairchild 

8N54A8881 tTl (1011) 74F182 Fairchild 80 

8N74A8181 TI (897) MC54F182 t Motorola (731) 

8N74A8881 TI (1011) MC74F182 Motorola (731) 

TIl-F 54F181 f Falrcblld (619) TIl-S 93S42C Fairchild 

54F381 t Fairchild 93S42M t Fairchild 

54F382 t Fairchild HD74S182 Hitachi 

74F181 Falrcblld (619) SN54S182 tMMI 
74F381 Fairchild 20 SN74S182 MMI 
74F382 Fairchild DM74S182 National 
MC54F181 t Motorola (731) 54S182 t Signetics 
MC54F381 t Motorola (731) 74S182 Signetics 90 
MC54F382 t Motorola (731) 8N548182 tTl (898) 
MC74F181 Motorola (731) 8N748182 TI (898) 
MC74F381 Motorola (731) Multiplier/Divider (8-Bit, with latch) 
MC74F382 Motorola (731) TIl-F 54F559 t Fairchild 
54F181 t Signetics 74F559 t Fairchild 
74F181 Signetics 

Multiplier/Divider, 16x16 
TIl-lS AM25lS181C AMD 30 8N548516 tMMI (716) 

AM25lS181M tAMD 8N748516 MMI (716) 
AM25l82517C AMD (1227) 
AM25L82517M AMD (1227) Multiplier, High Speed 

8N548557 tMMI (719) 
AM25L8381C AMD (1227) 

8N548558 fMMI (719) 
AM25LS381M tAMD (1227) 

8N748557 MMI (719) 
SN54lS181 tAMD 

8N748558 MMI (719) 100 
8N54L8381 tAMD (1227) 
8N74L8381 AMD (1227) Multiplier, Unsigned Magnitude, 2's Complement or Mixed 

54lS181 t FairChild Operands, 8-Bit by 8-Bit 

74lS181 FairChild 40 TIl-S AM258557 AMD (601) 

HD74lS18 Hitachi AM258558 AMD (601) 

SN54lS181 t Motorola Multiplier, Unsigned Magnitude (8x8) 
SN74lS181 Motorola TIL MPY08HU tTRW (812) 

54lS181 fSGS MPY08HU TRW 

74lS181 SGS Multiplier, Binary (2x4) Parallel, Serial Output 
54lS181 t Signetics TIl-lS 54lS261 t Signetics 
74lS181 Signetics 8N54L8261 tTl (918) 
8N54L8181 tTl (897) SN74L8261 tTl (918) 
8N54L8381 tTl (940) 
8N54LS382 tTl (941) 50 

Multiplier, Binary (4x2) 
TIL 9344M t Fairchild 

8N74L8181 TI (897) 
8N74L8381 TI (940) Multiplier, Binary (4x4) Parallel (used with 54n4284) 

8N74L8382 TI (941) TIL 8N54285 tTl. (923) 
8174285 TI (923) 110 

TIL-S SN54S181 tAMD 
SN74S181 AMD Multiplier, Binary (4x4) Parallel (used with 54n4285) 

93S41C FairChild TIL DM54284 t National 
8154284 tTl (923) 

93S41M t Fairchild 
8N74284 tTl (923) 

HD74S181 Hitachi 
SN54S381 tMMI Multiplier, Binary (4x4) Three-State 

SN74S381 tMMI 60 TIL-S 81748274 TI (920) 

54S181 t Signetics Multiplier, 2's Complement and Unsigned Magnitude 
74S181 Signetics (12x12) 
8N548181 tTl (897) TIL MPY012H tTRW (812) 
8N548381 tTl (940) MPY012H TRW 
SN74S181 TI MPY012K fTRW (812) 
8N748381 tTl (940) MPY012K TRW 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold facl ladlcates addltloDal data Is provided aD tbl page Doted. 
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MASTER SELECTION GUIDE 

Function 
Device Source Line 

Multiplier, 2's Complement and Unsigned Magnitude 
(16x16) 

TIL 8Y66016 8ynertek (1549) 
MPY016H tTRW (812) 120 
MPY016H TRW 
MPY016K tTRW (812.815) 
MPY016K TRW 
MPY16HD tTRW (812) 
MPY16HD TRW 

Multiplier, 2's Complement and Unsigned Magnitude 
(24x24) 

TIL MPY1024 tTRW 
MPY1024 TRW 

Multiplier, 2's Complement (12x12) 
TIL MPY012A tTRW (812) 

MPY012A TRW 

Multiplier, 2's Complement (12x12) with Accumulator 
(allows unsigned magnitude inputs as well) 

TIL TDC1009J TRW (812) 130 
TDC1009JM tTRW (812) 

Multiplier. 2's Complement (16x16) 
TIL MPY016A tTRW (812) 

MPY016A TRW 

Multiplier, 2's Complement (16x16. 'H' version allows 
unsigned magnitude inputs as well) 

TIL AM29516 AMD (601) 
AM29517 AMD (601) 

Multiplier, 2's Complement (16x16) with Accumulator 
(allows unsigned magnitude inputs as well) 

TIL TDC1010J TRW (812) 
TDC1010JM tTRW (812) 

Multiplier. 2's Complement (4x2) 
TIL AM2505C AMD 

AM2505M tAMD 
RC2505 Raytheon 140 
RM2505 t Raytheon 

TIl-S AM25S05C AMD 
AM25S05M tAMD 
93S43C Fairchild 
93S43M t Fairchild 

Multiplier, 2's Complement (8x8) 
TIL MPY008A tTRW (812) 

MPY008A TRW 
MPY008H fTRW (812) 
MPY008H TRW 

Multiplier, 2's Complement (8x8) 
TIL 57558 tMMI 150 

57558-1 tMMI 
67558 MMI 
67558-1 MMI 

TIl-F 54F558 t Fairchild 
74F558 Fairchild 

TIl-lS AM25lS2516C AMD 
AM25lS2516M tAMD 

Multiplier, 2's Complement (8x8) with Accumulator (allows 
unsigned magnitude inputs as well) 

TIL TDC1008J TRW (812) 
TDC1008JM tTRW (812) 

Multiplier, 4-Bit Three-State (two ICs to a set, 7875A and 
7875B) 

TIL DM7875 t National 160 
DM8875 National 

Multiplier (8xl) SeriallParallel2's Complement 
TIL-lS AM25LS14C AMD 

AM25lS14M tAMD 
SN54LS384 tAMD 
SN74LS384 AMD 
SN54lS384 t Motorola 
SN74LS384 Motorola 

(Continued) 
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DIGITAL-TTL (Cont'd) 

Function 
Device Source line 

Arithmetic Functions (Cont'd) 

Multiplier (8xl) Serial/ParalleI2's Complement 
TIL-LS (Cont'd) 

SN54LS384 tTl (941) 
SN74LS384 TI (941) 

Multiplier (8x8), with Latch 
TIL-F 54F557 t Fairchild 

74F557 Fairchild 

Multiplier, 8-Bit Parallel Byte 
TIL SBP9708C TI 

SBP9708M tTl 

Multiplier, 16-Bit Product 
TIL MPY112K tTRW (812.814) 

MPYl12K TRW 

Multiplier-Accumulator (8x8) 
TIL TDC1D08 tTRW (812) 

TDC1008 TRW 10 

Multiplier-Accumulator (12x12) 
TIL TDC1003 TRW (812) 

TDC1009 tTRW (812) 
TDC1009 TRW 

Multiplier-Accumulator (16x 16) 
TIL TDC10l0 tTRW (812) 

TDC10l0 TRW 

Register/Arithmetic Logic Unit 
TIL-LS SN54LS681 tTl (995) 

SN74LS681 TI (995) 

TTL-S DM74S281 National 
SN54S281 tTl (922) 
SN74S281 TI (922) 20 

Binary l-Hexidecimal Scalers, Multifunction 
TTL-S SN54AS894 tTl 

SN74AS894 TI 

4-Blt Microprocessor Slice (ALU) 
TTL-S AM2901AC AMD (1201) 

AM2901AM t AMD (1201) 
AM2901BC AMD (1201) 
AM2901BM tAMD (1201) 
AM2901C" AMD (1201) 
AM2901M tAMD (1201) 
AM2903C AMD (1203) 
AM2903M tAMD (1203) 30 
AM29203 AMD (1203) 
F2901AC Fairchild 
F2901AM t Fairchild 
F2903C Fairchild 
F2903M t Fairchild 
3002 Intel 
ADM2901AC National 
IDM2901AM t Nalloaal (3856) 
N3002 Signetics 
S3002 t Signetics 40 
SN74S481 TI 

4-Blt ALU with Look-Ahead Carry 
TTL 9340C Fairchild 

9340M t Fairchild 

4-Bit Binary Full Adder, Look-Ahead Carry 
TTL 54283 t Fairchild 

5483 t Fairchild 
74283 Fairchild 
7483 Fairchild 
ZN54283A t Ferranti 
ZN5483A t Ferranti 
ZN74283A Ferranti 50 
ZN7483A Ferranti 
HD74283 Hitachi 
HD7483A Hitachi 
MC5483 tMotorola 
MC7483 Motorola 
DM5483 tNational 

(Continued) 
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Function 
Device Source Line 

4-Bit Binary Full Adder, Look-Ahead Carry 
TIL (Cont'd) 

DM7483 National 
5483 t Signetics 
7483 Signetics 
SN54283 tTl (922) 60 
SN5483A tTl (861) 
SN74283 TI (922) 
SN7483A TI (861) 

TIL-LS 54LS283 t Fairchild 
54LS83 t Fairchild 
74LS283 Fairchild 
74LS83 Fairchild 
HD74LS283A Hitachi 
HD74LS83A Hitachi 
M74LS283 Mitsubishi 70 
SN54LS283 t Motorola 
SN54LS83A t Motorola 
SN74LS283 Motorola 
SN74LS83A Motorola 
DM54LS283 t National 
DM54LS83A t National 
DM74LS283 National 
DM74LS83A National 
54LS283 tSGS 
54LS83A tSGS 80 
74LS283 SGS 
74LS83A SGS 
54LS283 t Signetics 
54LS83A t Signetics 
74LS283 Signetics 
74LS83A Signetics 
SN54LS283 tTl (922) 
SN54LSB3A tTl (861) 
SN74LS283 TI (922) 
SN74LS83A TI (861) 90 

TTL-S SN54S283 tTl (922) 
SN74S283 TI (922) 

4-Bit BCD (add. subtract, compare) 
TTL-S N82S82 Signetics 

7-Bit Slice Wallace Tree (to build multipliers) 
TTL-LS SN54LS275 tTl (920) 

SN74LS275 TI (920) 

TTL-S SN54S275 tTl 
SN74S275 TI 

B-Bit Serial/Parallel Register (for use with 25LS14/ 
74LS384) 

TTL-LS AM25LS22C AMD (1227) 
AM25LS22M tAMD (1227) 
SN54LS322 tAMD 100 
SN74LS322 AMD 
SN54LS322 t Motorola 
SN74LS322 Motorola 
SN54LS322A TI (930) 
SN74LS322A TI (930) 

Buffers 

Quad Gated, Three-State (inverted control) 
TTL 54126 t Fairchild 

74126 fairchild 
HD74126 Hitachi 
DM7094 t National 
DM8094 National 110 
54126 t Signetics 
74126 Signetics 
SN54126 tTl (875) 
SN54426 tTl (946) 
SN74126 TI (875) 
SN74426 TI (946) 

TTL-LS 54LS126 t Fairchild 
(Continued) 

"Typical Value 
Bold 'ace ladlcates addlllonal data Is provided on tbe page noted. 

Function 
Device Source line 

Quad Gated, Three-State (inverted control) 
TIL-LS (Cont'd) 

74LS126 Fairchild 
M74LS126A Mitsubishi 
SN54LS126A t Motorola 120 
SN74LS126A Motorola 
DM54LS126 t Na~ional 
DM74LS126 National 
54LS126 tSGS 
74LS126 SGS 
54LS126A t Signetics 
74LS126A Signetics 
SN54LS126A tTl (875) 
SN74LS126A TI (875) 

Quad Gated, Three-State 
TIL 54125 t Fairchild 130 

74125 Fairchild 
HD74125 Hitachi 
DM54125 t National 
DM7093 t National 
DM74125 National 
DM8093 National 
54125 t Signetics 
74125 Signetics 
SN54125 tTl (875) 
SN54425 tTl (946) 140 
SN74125 TI (875) 
SN74425 TI (946) 

TIL-LS 74LS125 Fairchild 
M74LS125A Mitsubishi 
SN54LS125A t Motorola 
SN74LS125A Motorola 
DM54LS125A t National 
DM74LS125A National 
54LS125A tSGS 
74LS125A SGS 150 
54LS125A t Signetics 
74LS125A Signetics 
SN54LS125A tTl (875) 
SN74LS125A TI (875) 

Hex, Open Collector 
TTL~ALS 

SN54ALS1035 tTl (1017) 
SN74ALS1035 TI (1017) 

Hex. Three-State 
TTL DM54365 t National 

DM54367 t National 
DM7095 t National 
DM7097 t National 160 
DM74366 National 
DM74367 National 
DM8095 National 
DM8097 National 
54365A t Signetlcs 
54367A t Signetics 
74365A Signetics 
74367A Signetics 
SN54365A tTl (935) 
SN54367A tTl (936) 170 
SN74365A TI (935) 
SN74367A TI (936) 

TTL-ALS 
SH74ALS1034 TI 
SN54ALS1034 tTl (1017) 
SN54ALS367 tTl 
SN74ALS367 TI 

TTL-AS SN54AS1034 tTl (1017) 

TTL-LS 54LS365 t Fairchild 
54LS367 t Fairchild 
74LS365 Fairchild 180 
74LS367 Fairchild 

(Continued) 
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MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source Line Device Source Line 

Buffers (Cont'd) Inverters Hex, Three-State 
(Conl'd) 

Hex, Three-State Hex, Open Collector TIL-LS 54LS366 t Fairchild 
TIL-LS (Cont'd) TIL 5405 t Fairchild 54LS368 t Fairchild 

HD74LS367 Hitachi 7405 Fairchild 74LS366 Fairchild 
M74LS365A Mitsubishi ZN5405 t Ferranti 74LS368 Fairchild 
M74LS367A Mitsubishi ZN7405 Ferranti HD74LS368 , Hitachi 
SN54LS365A t Motorola ~ HD7405 Hitachi M74LS366A Mitsubishi 

SN54LS367A t Motorola MC5405 t Motorola 60 M74LS368A Mitsubishi 

SN74LS365A Motorola MC7405 Motorola SN54LS366A t Motorola 

SN74LS367A Motorola 
DM5405 t National SN54LS368A t Motorola 

DM54LS365A t National 
DM7405 National SN74LS366A Motorola 130 

DM54LS367A t National 
7405 Signetics SN74LS368A Motorola 
S8T90 t Signetics DM54LS366A t National 

DM74LS365A National 10 
DM74LS367A 

SN54~5 tTl (834) DM54LS368A t National 
National SN7405 TI (834) DM74LS366A National 

54LS365 tSGS 
TIL-ALS DM74LS368A National 

54LS367 tSGS SN54ALS05 t Motorola (732) 54LS366 tSGS 
74LS365 SGS 8N74AL805 Molorola (732) 54LS368 tSGS 
74LS367 SGS 8N54AL805 tTl (834) 70 74LS366 SGS 
54LS365A t Signetics 8N54AL81 005 ttl (1014) 74LS368 SGS 
54LS367A t Signetics 8N74AL805 TI (834) 54LS366A t Signetics 140 
74LS365A Signetics 8N74AL81 005 TI (1014) 54LS368A t Signetics 
74LS367A Signetics TIL-H 54H05 t Fairchild 74LS366A Signetics 

SN54LS365A ttl (935) 20 74H05 Fairchild 74LS368A Signetics 

SN54LS367A tTl (936) MC3009 Motorola 8N54LS366A tTl (935) 

SN74LS365A TI (935) MC3109 t Motorola 8N54LS368A tTl (936) 

SI74LS367A TI (936) DM54H05 t National SN74LS366A TI (935) 

DM74H05 National 8174LS368A TI (936) 
TIl-S MC8T95 Motorola 

8N54H05 tTl (834) 80 TIL-S MC8T96 Motorola 
MC8T97 Motorola 

8N74H05 TI (834) MC8T98 Motorola 
N8T9S Signetics N8T96 Signetics 

TIL-LS 54LS05 t Fairchild N8T97 Signetics N8T98 Signetics 
74lS05 Fairchild 

saT95 t Signetics S8T98 t Signetics HD74lS05 Hitachi 
saT97 t Signetics 

M74LS05 Mitsubishi Hex 

Octal Buffer/Latch, Three-State SN54LS05 t Motorola TIL 5404 t Fairchild 

TIL-S MC3482 Molorola (2752) 30 SN74LS05 Motorola 7404 Fairchild 

MC3482A Molorola (2752) DM54LS05 t National ZN5404 t Ferranti 

MC3482B Motorola (2752) DM74LS05 National ZN7404 Ferranti 

MC6482 Motorola 54LS05 tSGS 90 HD7404 Hitachi 

MC6482A Motorola 74LS05 SGS MC5404 t Motorola 

MC6482B Motorola 54LS05 t Signetics MC7404 Motorola 

74LS05 Signetics DM5404 t National 160 
Octal, Inverting, with Parity Generator/Checker 8N54L805 tTl (834) DM7404 National (1) 

"0 TIL-F 74F581 Signetics 8N74L805 TI (834) DM9016C National 

Octal, with Parity Generator Checker 5404 t Signetics :::J 
TIL-S 54S05 t Fairchild CJ 

TIL-F 74F582 Signetics 74805 Fairchild 
7404 Signetics 

HD74S05 Hitachi 
' SN5404 tTl (834) C 

Octal, Three-State SN54L04 tTl (834) 0 
TIl-LS DM71LS95 tAMD DM54S05 t National 

8N7404 TI (834) ....... 
DM71LS97 tAMD DM74S05 National 100 () 

DM81LS95 AMD 40 54S05 t Signetics TIL-ALS (1) 

74S05 Signetics 8N54AL804 t Molorola (732) '(1) 
DM81LS97 AMD 

8154805 tTl (834) 8N74AL804 Motorola (732) (J) 
OM71LS95 t National 

8N74805 TI (834) OM54ALS04 t National 170 '-DM71LS97 t National DM74ALS04 National (1) 
DM81LS95 National Hex, Three-State 8N54Al804 tTl (834) ....... 

TIL DM54366 t National en 
DM81LS97 National 

DM54368 t National 
SN54AL81004 tTl (1014) CO 

SI54LS465 tTl (952) 
DM7096 t National 

SN74AL804 TI (834) ~ 
S154LS467 tTl (952) DM7098 t National 

8N74AL81004 TI (1014) 

S174LS465 TI (952) DM74365 National TIL-F 54F04 Fairchild 
SI74LS467 TI (952) DM74368 National 110 74F04 Fairchild 

10-Bit (bus Interface) DM8096 National MC54F04 Molorola (731) 

TIL-S AM29827 AMD (2604) 50 DM8098 National MC74F04 Motorola (731) 

AII29828 AID (2604) 54366A t Signetics 54F04 Signetics 180 

54368A t Signetics 74F04 Signetics 

Buffers/Inverters 74366A Signetics TIL-H 54H04 t Fairchild 
74368A Signetics 74H04 Fairchild 

Hex, Three-State 8154366A tTl (935) MC3008 Motorola 
TIL-AlS 8154368A tTl (936) MC3108 t Motorola 

SN54AlS366 tTl 8174366A TI (935) DM54H04 t National 
SN74ALS366 TI 8174368A TI (936) 120 DM74H04 National 
SN74ALS366-1 TI (Continued) (Continued) 

t Military Temperature Range (-55° to 125°C) * Typical Value 
Bold faci ladlcatlS addltloDal data Is provided aD t~e plue Doted. 
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DIGITAL-TTL (Cont'd) 

Function 
Device Source 

Inverters (Cont'd) 

Hex 
TIl-H (Cont'd) 

8N54H04 tTl (834) 
8N74H04 TI (834) 

TIl-lS 54lS04 t Fairchild 
74lS04 Fairchild 
HD74lS04 Hitachi 
M74lS04 Mitsubishi 
SN54lS04 t Motorola 
SN74lS04 Motorola 
DM54lS04 t National 
DM74lS04 National 
54lS04 tSGS 
74lS04 SGS 
54lS04 t Signetics 
74lS04 Signetics 
SN54lS04 ttl (834) 
8N74l804 TI (834) 

TIl-S 54S04 t Fairchild 
74S04 . Fairchild 
HD74S04 Hitachi 

. DM54S04 t National 
DM74S04 National 
54S04 t Signetics 
74S04 Signetics 
N8T93 Signetics 
SN54804 tTl (834) 
8N74804 TI (834) 

Octal, Three-State 
TIl-lS DM71lS96 tAMD 

DM71lS98 tAMD 
DM81lS96 AMD 
DM81lS98 AMD 
DM71S96 t National 
DM71S98 t National 
DM81lS96 National 
DM81lS98 National 
SN54L8466 tTl (952) 
SN54L8468 tTl (952) 
8N74l8466 TI (952) 
8N74L8468 TI (952) 

TIl-S 8N548210 tMMI (715) 
8N748210 MMI (715) 

Counters, Binary Count Up 

Counter/latch (divide-by-2, 4, 8, 16), Preset Input 
TIL 54177 t Fairchild 

54197 Fairchild 
74177 Fairchild 
74197 Fairchild 
HD74177 Hitachi 
HD74197 Hitachi 
MC54177 t Motorola 
MC54197 tMotorola 
MC7281 Motorola 
MC74177 Motorola 
MC74197 Motorola 
MC8281 Motorola 
DM54177 t National 
DM54197 t National 
DM7281 t National 
DM7291 t National 
DM74177 National 
DM74197 National 
DM8281 National 
DM8291 National 
RC8281 Raytheon 
RC8291 Raytheon 
RM8281 t Raytheon 

(Continued) 

t Military Temperature-Range (-55° to 125°C) 

478 

Line 

10 

20 

30 

40 

50 

60 

Function 
Device Source Line 

Counter/latch (divide-by-2, 4, 8, 16), Preset Input 
TIL (Cont'd) 

RM8291 t Raytheon 
N8281 Signetics 
S8281 t Signetics 
8N54177 tTl (896) 
8N54197 tTl (904) 
8N74177 TI (896) 
8N74197 TI (904) 70 

TIl-lS 54lS197 t Fairchild 
74lS197 Fairchild 
HD74lS197 Hitachi 
SN54lS197 t Motorola 
SN74lS197 Motorola 
DM54lS197 t National 
DM74lS197 National 
54lS197 tSGS 
74lS197 SGS 
74lS197 Signetics 80 
8N54l8197 tTl (904) 
8N74l8197 TI (904) 

TIl-S 8N548197 ttl (904) 
8N748197 TI (904) 

Counter/Register with Multiplexed Output, Three-State 
TIl-AlS 

8N54Al8691 t Molorola (732) 
8N54AL8693 t Molorola (732) 
8N74Al8691 . Molorola (732) 
8N74ALS693 Molorol. (732) 
DM54AlS691 t National 
DM54AlS693 t National 90 
DM74AlS691 National 
DM74AlS693 National 

TIl-lS 8N54L8691 TI (999) 
8N54L8693 TI (999) 
8N74L8691 TI (999) 
8N74l8693 TI (999) 

Synchronous (both conventional and three-state outputs) 
Preset Input 

TIL DM7556 National 
DM8556 National 

Synchronous, Preset Input (asynchronous clear) 
TIL 54161 t Fairchild 

74161 Fairchild 100 
9316C Fairchild 
9316M t Fairchild 
ZN54161 t Ferranti 
ZN74161 Ferranti 
HD74161 Hitachi 
M74lS161 Mitsubishi 
MC54161 t Motorola 
MC74161 Motorola 
MC8316 Motorola 
MC9316 t Motorola 110 
DM54161A t National 
DM74161A National 
DM8316 t National 
DM9316 National 
54161 t Signetics 
74161 Signetics 
N9316 Signetics 
SN29316 TI 
SN39316 tTl 
8N54161 tTl (889) 120 
8N74161 TI (889) 

TIl-AlS 
8N54AL8161 t Molorola (732) 
SN74AL8161 Molorola (732) 
DM54AlS161 t National 
DM74AlS161 National 

(Continued) 

* Typical Value 
Bold faci Indlcalas addillonal dall Is provldad on Ihl pagl naiad. 

Function 
Device Source Line 

Synchronous, Preset Input (asynchronous clear) 
TIl-AlS 

(Cont'd) 
8N54Al8161 tTl (889) 
8N74Al8161 TI (889) 

TIL-AS 8N54A8161 tTl (889) 
8N74A8161 TI (889) 

TIl-F 54F161 t Fairchild 130 
74F161 Fairchild 
MC54F161 t Molorola (731) 
MC74F161 Molorola (731) 

TIl-lS AM25lS161C AMD 
AM25lS161M tAMD 
SN74lS161 AMD 
54lS161 t Fairchild 
74lS161 Fairchild 
HD74lS161A Hitachi 
SN54lS161A t Motorola 140 
SN74lS161A Motorola 
DM54lS161A t National 
DM74lS161A National 
54lS161 tSGS 
74lS161 SGS 
54lS161A t Signetics 
74lS161A Signetics 
8N54L8161A tTl (889) 
8N74l8161A TI (889) 

TIl-S 93S16C AMD 150 
93S16M tAMD 
8N548161 tAMD (1227) 
8N748161 AMD (1227) 
93S16C Fairchild. 
93S16M t Fairchild 

Synchronous, Preset Input (synchronous clear) 
TIL 54163 t Fairchild 

74163 Fairchild 
ZN54163 t Ferranti 
ZN74163 Ferranti 
HD74163 Hitachi 160 
MC54163A t Motorola 
MC74163A Motorola 
DM54163 t National 
DM74163 National 
54163 Signetics 
74163 Signetics 
8N54163 tTl (890) 
8N74163 TI (890) 

TIl-AlS 
8N54AL8163 t Motorola (732) 
8N74Al8163 Molorola (732) 170 
DM54AlS163 t National 
DM74AlS163 National 
8N54ALS163 tTl (890) 
8N74AL8163 TI (890) 

TIL-AS 8N54AS163 tTl (890) 
8N74A8163 TI (890) 

TIl-F 54F163 t Fairchild 
74F163 Fairchild 
MC54F163 . t Molorola (731) 
MC74F163 Molorola (731) 180 

TIl-lS AM25lS163M tAMD 
SN54lS163 tAMD 
74lS163 Fairchild 
HD74lS163A Hitachi 
M74lS163 Mitsubishi 
SN74lS163A Motorola 
DM74lS163A National 
74lS163 SGS 
74lS163A Signetics 
8N74L8163A TI (890) 190 

(Continued) 
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MASTER SELECTION GUIDE 

DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source Line Device Source Line 

Counters, Binary Count 4-Bit, Ripple Synchronous, Preset Input, Mode Control, Look-Ahead 

Up (Cont'd) TTL-LS (Cont'd) Carry 
54LS93 t Signetics TTL-S (Cont'd) 

Synchronous, Preset Input (synchronous clear) 74LS293 Signetics SI54S169 tTl (892) 120 
(Cont'd) 74LS93 Signetics SN74S169 TI (892) 

TTL-S DM54LSl63A t National SN54LS293 tTl (925) Synchronous, Preset Input with Mode Control 
SIII54S163 tTl (890) SN54LS93 tTl (865) TTL 54191 t Fairchild 
SIII74S163 TI (890) SN74LS293 TI (925) 70 74191 Fairchild 

Dual Synchronous SN74LS93 TI (865) ZN54191 t Ferranti 
TTL MC4053 Motorola (8-Bit) with Input Registers ZN74191 Ferranti 

MC4353 t Motorola TTL-LS SN54LS592 tTl (967) HD74191 Hitachi 
MC54453 t Motorola SN54LS593 tTl (967) MC54191 t Motorola 
MC74453 Motorola SN74LS592 TI (967) MC74191 Motorola 

DuaI4-Bit, Ripple (dual 54n493A) 8-Bit with Input Registers DM54191 t National 
TTL SIII54393 tTl (943) TTL-LS SN74S593 TI DM74191 National 130 

SIII74393 TI (943) 54191 t Signetics 

TTL-LS 54LS393 t Fairchild 10 
(8-Bit) with Output Registers 

74191 Signetics TTL-LS SN54LS590 tTl (966) 
74LS393 Fairchild SN54LS591 tTl (966) SN54191 tTl (901) 
M74LS393 Mitsubishi SN74LS590 TI (966) SN74191 TI (901) 
SN54LS393 t Motorola SN74LS591 TI (966) TTL-ALS 
SN74LS393 Motorola SN54ALS191 t Notorola (732) 
DM54LS393 t National Counters, Binary Count Up/Down SN54ALS697 t Motorola (732) 
DM74LS393 National SN74ALS191 Motorola (732) 
T54LS393 tSGS 74F191 Signetics 80 SN74ALS697 Motorola (732) 
T74LS393 SGS Counter/Register with Multiplexed Three-State Output SN74ALS699 Motorola (732) 
54LS393 t Signetics TTL-LS SN54LS697 tTl (1000) DM54ALS697 t National 
74LS393 Signetics 20 SN54LS699 tTl (1000) DM54ALS699 t National 
SN54LS393 tTl (943) SN74LS697 TI (1000) DM74ALS697 National 
SN74LS393 TI (943) SN74LS699 TI (1000) DM74ALS699 National 

4-Bit, Ripple Internal Clock Generator SN54ALS191 tTl (901) 
TTL 54293 t Fairchild 

TTL-LS DN851 Panasonic SN74ALS191 TI (901) 
5493 t Fairchild 

t Falreblld 74293 Fairchild Synchronous TTL-F 54F191 (623) 

7493 Fairchild TTL-ALS 74F191 Falreblld (623) 

9305C Fairchild SN54ALS569 t Motorol. (732) MC54F191 t Motorola (731) 

9305M t Fairchild SN54ALS569 tTl (963) MC74F191 Motorola (731) 

ZN5493A t Ferranti SN54AS867 tTl (1005) TTL-LS AM25LS191C AMD 
ZN7493A Ferranti 30 SN54AS869 tTl (1005) AM25LS191M tAMD 
HD74293 Hitachi SN74-ALS569 TI 90 SN54LS191 tAMD 
HD7493A Hitachi SN74AL867 TI 74LS191 Fairchild 
MC54293 t Motorola SN74AL869 TI HD74LS191 Hitachi 
MC5493 t Motorola Synchronous, Preset Input, Mode Control, Look-Ahead SN54LS191 t Motorola 
MC74293 Motorola Carry SN74LS191 Motorola 
MC7493 Motorola TTL-ALS DM54LS191 t National OJ 
DM5493A t National SN54ALS169 Motorola (732) DM74LS191 National 

"'C 

DM7493A National SN74ALS169 Motorola (732) 54LS191 tSGS ::J 

5493 t Signetics SN54ALS169 TI (892) 74LS19.1 SGS 160 <.9 
7493 Signetics 40 SIII74ALS169 TI (892) 54LS191 t Signetics C 
SIII54293 tTl (025) TTL-AS SIII54AS169 tTl (892) 74LS191 Signetics 0 
SIII5493A tTl (865) SIII74AS169 TI (892) SN54LS191 tTl (901) ..... 
SIII74293 TI (025) SN74LS191 TI (DOl) 

() 

SIII7493A TI (865) TTL-LS AM25LS169AC AMD OJ 

TD3505A Toshiba AM25LS169AM tAMD 100 Synchronous, Preset Input, Three-State OJ 
SN54LS169A tAMD TTL-LS AM25LS2569C AMD (1227) (f) 

TTL-LS 54LS293 t Fairchild 54LS169 t Fairchild AM25LS2569M tAMD (1227) s..... 
54LS93 t Fairchild 

74LS169 Fairchild SN54LS569 t Motorola OJ 
74LS293 Fairchild ..... 

HD74LS169 Hitachi SN74LS569 Motorola en 
74LS93 Fairchild 

SN54LS169 t Motorola 74LS569 Signetics CO 
HD74LS293 Hitachi 50 

SN74LS169 Motorola ~ 
HD74LS93 Hitachi Synchronous, Preset Input (2 clocks) 

SN54LS293 t Motorola DM54LS169A t National TTL 54193 t Fairchild 170 

SN54LS93 t Motorola DM74LS169A National 74193 Fairchild 

SN74LS293 Motorola T54LS169 tSGS ZN54193 t Ferranti 

SN74LS93 Motorola T74LS169 SGS 110 ZN74193 Ferranti 

DM54LS293 t National 54LS169A . t Signetics HD74193 Hitachi 

DM54LS93 t National 74LS169A Signetics MC54193 t Motorola 

DM74LS293 National SN54LS169 tTl MC74193 Motorola 

DM74LS93 National SN54LS169A tTl DM54193 t National 

54LS293 tSGS 60 S1II54LS669 tTl (990) DM74193 National 

54LS93 tSGS SN74LS169A TI DM7563 t National 

74LS293 SGS SN74LS169B TI DM8563 National 180 

74LS93 SGS SIII74LS669 TI (990) 54193 t Signetics 

54LS293 t Signetics TTL-S 74S169 Signetics 74193 Signetics 
(Continued) (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bold fael ladleatl. additional dlta Is provided on tbl paUl notld. 
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DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source Line Device Source Line 

Counters, Binary Count Upl Divide-by-2 and by-5 Synchronous, Preset Input (asynchronous clear) 
Down (Cont'd) TIl-lS (Cont'd) TIL 54160 t Fairchild 

SN74lS290 Motorola 74160 Fairchild 
Synchronous, Preset Input (2 clocks) SN74lS90 Motorola 9310C Fairchild 

TIL (Cont'd) DM54lS290 t National 9310M t Fairchild 
8N54193 tTl (902) DM54lS90 t National HD74160 Hitachi 
8N74193 TI (902) DM74lS290 National MC54160 t Motorola 130 

TIl-AlS DM74lS90 National MC74160 Motorola 
8N54Al8193 1 Molorola (732) 54lS290 tSGS MC8310' Motorola 
8N74Al8193 Molorola (732) 54lS90 ,tSGS MC9310 Motorola 
8N54Al8193 tTl (902) 74lS290 SGS DM54160A t National 
8N74Al8193 TI (902) 74lS90 SGS 70 DM74160A National' 

TIl-F 54F193 1 Fairchild (627) 54lS290 t Signetics DM8310 National 

74F193 Falrcblld (627) 54lS90 t Signetics DM9310 t National 

MC54F193 1 Molorola (731) 74lS290 Signetics 54160 t Signetics 
MC74F193 Molorola (731) 10 74lS90 . Signetics 74160 Signetics 

TIl-l 8N541193 tTl (902) 8N54l8290 1 TI (924) N9310 Signetics 140 

8N54L890 tTl (864) 
SN29310 TI 

TIl-lS AM25lS193C AMD SN39310 TI 
AM25lS193M tAMD 8N74L8290 TI (924) 

8N54160 tTl (889) 
SN54lS193 AMD 8N74L890' TI (864) 8N74160 TI (889) 

t Fairchild 54lS193 (divide-by-2 and divide-bY-5) Counter/latch, Ripple, 
74LS193 Fairchild TIl-ALS 

HD74lS193 
Preset Input 8N54Al8160 t Molorola (732) Hitachi TIL 54176 t Fairchild 8N74AL8160 Molorola (732) SN54lS193 t Motorola 54196 t Fairchild 80 DM54AlS160 t National SN74lS193 Motorola 74176 Fairchild 

DM54lS193 t National 20 DM74AlS160 National 
74196 Fairchild 8N54AL8160 tTl (889) DM74lS193 National 

tSGS 
HD74176 Hitachi 8N74AL8160 TI (889) 150 54lS193 
HD74196 Hitachi 

74lS193 SGS TIL-AS 8N54A8160 tTl (889) 
54lS193 Signetics MC54176 t Motorola 

8N74AS160 TI (889) 
74lS193 Signetics MC54196 t Motorola 

t Fairchild MC7280 t Motorola TIl-F 54F160 
8N54L8193 1TI (902) 74F160 Fairchild 
8N74L8193 TI (902) MC74176 Motorola 

MC74196 Motorola MC54F160 t Molorola (731) 
Synchronous with Mode Control 

DM54176 t National 90 MC74F160 Molorola (731) 
TIL AM2501C AMD 

DM54196 t National TIl-lS AM25lS160C AMD 
AM2501M tAMD 

DM7280 t National AM25lS160M tAMD 
RC8284 Raytheon 30 

t Raytheon DM7290 t National SN54lS160 tAMD 
RM8284 

74lS160 Fairchild 160 
S8284 t Signetics DM74176 National 

DM74196 National HD74lS160A Hitachi 
Dual, Synchronous, Preset Input 

DM8280 National SN54lS160A t Motorola 
TIL MC4055 Motorola SN74lS160A Motorola 

MC4355 t Motorola DM8290 National 
DM54lS160A t National 

Q) MC54455 t Motorola RC8280 Raytheon 
DM74lS160A National 

-0 MC74455 Motorola RC8290 Raytheon 
54lS160 tSGS 

::J 
RM8280 t Raytheon 100 74lS160 SGS 

C) Counters, Decade Count Up RM8290 t Raytheon 54lS160A t Signetics 
N8280 Signetics 74lS160A Signetics 

C Divide-by-2 and by-5 S8280 t Signetics 8N54L8160A tTl (889) 170 0 TIL 5490 t Fairchild 
Fairchild 

8N54176 tTl (896) 8N74L8160A TI (889) -+-' 74290 
8N54196 tTl (903) (J. 7490 Fairchild . TIl-S 93810C AMO (1227) 

Q) 
ZN5490A t Ferranti 40 8N74176 TI (896) 93810M tAMO (1227) 

Q) 
ZN7490A Ferranti 8N74196 TI (903) 8N548160 tAMD (1227) 

(f) 
HD74290 Hitachi TIl-lS 54lS196 t Fairchild 8N748160 AMD (1227) 

10- HD7490A Hitachi 74lS196 Fairchild 93S10C Fairchild 
Q) 

MC54290 t Motorola HD74lS196 Hitachi 110 93S10M t Fairchild -+-' 
fJ) 

~C5490 t Motorola SN54lS196 t Motorola Synchronous, Preset Input (synchronous clear) crs 
~ MC74290 Motorola SN74lS196 Motorola TIL 54162 t Fairchild 

MC7490 Motorola DM54lS196 t National 74162 Fairchild 
DM5490 t National DM74lS196 National HD74162 Hitachi 180 
DM7490 National 54lS196 tSGS MC54162 t Motorola 
5490 t Signetics 50 74lS196 SGS MC74162 Motorola 
7490 Signetics 8N54L8196 tTl (903) DM54162A t National 
8N54290 tTl (924) 8N74L8196 TI (903) DM74162A . National 
8N5490A tTl (864) 8N54162 tTl (890) 
8N74290 TI (924) TIl-S DM54S196 t National 8N74162 TI (890) 
8N7490A TI (864) DM74S196 National 120 TIl-AlS 
TD3501A Toshiba SN54l196 tTl 8N54Al8162 t Molorola (732) 

TIl-lS 54lS290 t Fairchild 8N748196 TI (903) 8N54AL8690 t Molorola (732) 
HD74lS290 Hitachi Synchronous (both conventional and three-state outputs), 8N54AL8692 t Molorola (732) 
SN54lS290 tMotorola Preset Inputs 8N74AL8162 Molorola (732) 190 
SN54lS90 tMotorola 60 TIL DM7555 t National 8N74AL8690 Molorola (732) 

(Continued) DM8555 National (Continued) 

t Military Temperature Range (-55° to 125°C) • Typical Value 
Bold face Indlcalas addlllonal dala Is provided on Ibe page nolad. 
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MASTER SELECTION GUIDE 

DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source Line Device Source Line 

Counters, Decade Count Dual, Ripple (dual 54/7490A) Synchronous, Preset Input, Mode Control, Look-Ahead 

Up (Cont'd) TIL-LS (Cont'd) Carry 
SN74LS390 TI (943) (Cont'd) 

Synchronous, Preset Input (synchronous clear) SN74LS490 TI (955) TIL-S SN54S168 ttl (892) 
SN74S168 TI (892) TIL-ALS Dual, Synchronous 

(Cont'd) TIL MC54452 t Motorola Synchronous, Preset Input, Three-State 
SN74ALS692 Molorola (732) MC74452 Motorola TIL-LS AM25LS2568C AMD 120 
DM54ALS162 t National 

4-8it, Three-State AM25LS2568M tAMD 
DM54ALS690 t National 

TIL-ALS SN54LS568 t Motorola 
DM54ALS692 t National SN54ALS560 t Molorola (732) SN74LS568 Motorola 
DM74ALS162 National SN74ALS560 Molorola (732) Synchronous, Preset Input (2 clocks) DM74ALS690 National SN54ALS560 ttl (961) 70 TIL 54192 t Fairchild 
DM74ALS692 National SN74ALS560 TI (961) 74192 Fairchild 
SN54ALS162 ttl (890) 

10-Line Output (resettable 2-10) ZN54192 t Ferranti 
SN74ALS162 TI (890) 

TIL 9319C Fairchild ZN74192 Ferranti 
TIL-AS SN54AS162 tTl (890) 10 9319M t Fairchild HD74192 Hitachi 

SN74AS162 TI (890) 9320M t Fairchild MC54192 t Motorola 
54F162 t Fairchild MC74192 Motorola 130 TIL-F 

Counters, Decade Count Upl t National 74F162 Fairchild DM54192 
MC54F162 t Molorola (731) Down DM74192 National 
MC74F162 Molorola (731) 

Sigrietics DM7560 t National 
74F190 

DM8560 National TIL-LS AM25LS162C AMD 
Counter/Register with Multiplexed Three-State Output 74192 Signetics AM25LS162M tAMD TIL-ALS SN54192 tTl (902) SN54LS162 tAMD SN54ALS696 t Molorola (732) 

SN74192 TI (902) 74LS162 Fairchild SN54ALS698 t Molorola (732) 
HD74LS162A Hitachi 20 SN74ALS696 Molorola (732) TIL-ALS 
SN54LS162A t Motorola SN74ALS698 MOlorola (732) SN54ALS192 t Molorola (732) 
SN74LS162A Motorola DM54ALS696 t National 80 SN74ALS192 Molorola (732) 
DM54LS162 t National DM54ALS698 t National SN54ALS192 . ttl (902) 
DM74LS162 National DM74ALS696 National SN74ALS192 TI (902) 
54LS162 tSGS DM74ALS698 National TIL-F 54F192 t Fairchild (627) 
74LS162 SGS 

TIL-LS SN54LS696 tTl (1000) 74F192 Fairchild (627) 
54LS162A t Signetics 

SN54LS698 tTl (1000) MC54F192 t Molorola (731) 
74LS162A Signetics 

SN74LS696 TI (1000) MC74F192 Molorola (731) 
SN54LS162A ttl (890) 

SN74LS698 TI (1000) TIL-L SN54L192 ttl (902) SN54LS690 ttl (999) 30 
SN54LS692 tTl (999) Synchronous TIL-LS AM25LS192C AMD 
SN74LS690 TI (999) TIL RC8285 Raytheon AM25LS192M tAMD 

RM8285 t Raytheon tAMD SN74LS692 TI (999) SN54LS192 
TIL-ALS 54LS192 t Fairchild TIL-S DM54S162 t National 

SN54ALS568 t Molorola (732) 90 74LS192 Fairchild DM74S162 National 
SN74ALS568 MOlorola (732) HD74LS192 Hitachi SN54S162 tTl (890) 
SN54ALS568 ttl (963) SN54LS192 t Motorola Q) SN74S162 TI (890) 
SN74ALS568 TI (963) SN74LS192 Motorola "0 

Dual, Ripple (dual 54n490A) Synchronous;Preset Input, Mode Control, Look-Ahead DM54LS192 t National ::J 
TIL MC4052 Motorola Carry DM74LS192 National CJ MC4352 t Motorola TIL-ALS 54LS192 tSGS c: SN54390 tTl (943) 40 SN54ALS168 t Molorola (732) 74LS192 SGS 0 SN54490 tTl (955) SN74ALS168 Molorola (732) 54LS192 t Signetics ........ 

SN74390 TI (943) SN54ALS168 tTl (892) 74LS192 Signetics 160 U 
Q) SN74490 TI (955) SN74ALS168 TI (892) SN54LS192 tTl (902) 

t Fairchild SN54AS168 ttl SN74LS192 TI (902) Q) TIL-LS 54LS390 TIL-AS en 54LS490 t Fairchild SN74AS168 TI Synchronous, Preset, with Mode Control 
~ 74LS390 . Fairchild TIL-LS AM25LS168AC AMD 100 TIL 54190 t Fairchild Q) 74LS490 Fairchild AM25LS168AM tAMD 74190 Fairchild ........ 
(J) SN54LS390 t Motorola SN54LS168A tAMD HD74190 Hitachi CO SN54LS490 t Motorola 54LS168 t Fairchild MC54190 t Motorola ~ SN74LS390 Motorola 50 74LS168 Fairchild MC74190 Motorola 

SN74LS490 Motorola HD74LS168 Hitachi DM54190 t National 
DM54LS390 t National SN54LS168 t Motorola DM74190 National 
DM74LS390 National SN74LS168 Motorola 54190 t Signetics 170 
T54LS390 tSGS DM54LS168A National 74190 Signetics 
T54LS490 tSGS DM74LS168A National SN54190 ttl (901) 
TI4LS390 SGS T54LS168 tSGS 110 SN74190 TI (901) 
TI4LS490 SGS TI4LS168 SGS 

TIL-ALS 54LS390 t Signetics . 54LS168A t Signetics 
SN54ALS190 t Molorola (732) 54LS490 t Signetics 74LS168A Signetics 
SN74ALS190 Molorola (732) 74LS390 Signetics 60 74S168 Signetics 
SN54ALS190 tTl (901) 74LS490 Signetics SN54LS168 ttl 
SN74ALS190 TI (901) SN54LS390 ttl (943) SN54LS668 ttl (990) 

SN54LS490 ttl (955) SN74LS668 TI (990) TIL-F 54F190 t Fairchild (623) 
(Continued) (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bold fact Indica lis addlllonal dala Is provided on lb. paUl noled. 
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DIGITAL-TTL (Cont'd) 

Function 
Device Source 

Counters, Decade Count Upl 
Down (Cont'd) 

Synchronous, Preset, with Mode Control 
TIL-F (Cont'd) 

74F190 Fllrchlld (623) 
MC54F190 t Mol!lrola (731) 
MC74F190 Molorola (731) 

TIL-LS AM25LS190C AMD 
AM35LS190M tAMD 
SN54LS190 tAMD 
74LS190 Fairchild 
HD74LS190 Hitachi 
SN54LS190 t Motorola 
SN74LS190 Motorola 
DM54LS190 t National 
DM74LS190 National 
54LS190 tSGS 
74LS190 SGS 
54LS190 t Signetics 
SN54LS190 tTl (901) 
SN74LS190 TI (901) 

Dual, Synchronous, Preset Input 
TIL MC4054 Motorola 

MC4354 t Motorola 
MC54454 Motorola 
MC74454 Motorola 

Four Counter/Latch/Display Driver (synchronous, BCD and 
segment drives) 

TIL ZN1040AE Ferranti 

Counters, Miscellaneous 

Divide-by-4 
TIL TD6100 Toshiba 

Divide-by-12 (divide by 2 and 6), Preset Input 
TIL DM7288 t National 

DM8288 National 

Divide-by-12 (divide by 2 and 6), Ripple 
TIL 5492 t Fairchild 

7492 Fairchild 
ZN5492A t Ferranti 
ZN7492A Ferranti 
HD7492A Hitachi 
MC5492 t Motorola 
MC7492 Motorola 
DM5492A t National 
DM7492A National 
SN5492A t RIFA 
5492 t Signetics 
7492 Signetics 
SN5492A tTl (864) 
SN7492A TI (864) 

TIL-LS 74LS92 Fairchild 
HD74LS92, Hitachi 
SN54LS92 t Motorola 
SN74LS92 Motorola 
DM54LS92 t National 
DM74LS92 National 
54LS92 tSGS 
74LS92 SGS 
54LS92 t Signetics 
74LS92 Signetics 
SN54LS92 tTl (864) 
SN74LS92 TI (864) 

Programmable Modulo-N Binary 
TIL MC4018 Motorola 

MC4019 Motorola 
MC4318 t Motorola 
MC4319 t Motorola 

t Military Temperature Range (- 55° to 125°C) 

482 

Function 
line Device Source line 

Programmable Modulo-N Decade 
TIL MC4016 Motorola 

MC4017 Motorola 
MC4316 t Motorola 
MC4317 t Motorola 

Binary Counter/Latch, Three-State 
TIL DM7554 t National 60 

DM8554 National 

Dual4-Bit Binary Counter 
TIL-LS SN54LS69 tTl (854) 

SN74LS69 TI (854) 

Dual4-Bit Decade Counter 
TIL-LS SN54LS68 tTl (854) 

SN74LS68 TI (854) 
10 

Decade Counter/Latch/Decoder (nixie driver) 
TIL SN74142 TI (881) 

Decade Counter/Latch, LED/Lamp Driver (constant 
current output) 

TIL SN54143 tTl (882) 
SN74143 TI (882) 

Decade Counter/Latch LED/Lamp Driver (high current 
output) 

TIL SN54144 tTl (882) 
SN74144 TI (882) 70 

20 
Decade Counter/Latch, Three-State 

TIL DM7552 t National 
DM8552 National 

Decade Counter/Latch/7 Segment Decoder 
TIL MC4050 Motorola 

MC4051 Motorola 
MC4350 t Motorola 

TIL-LS SN54LS294 tTl (925) 

4-Bit Universal 
TIL MC4023 Motorola 

4-Bit Binary 
TIL-ALS 

SN54ALS561 t Molorola (732) 
SN74ALS561 Molorola (732) 
SN54ALS561 tTl 80 
SN74ALS561 TI (961) 

6-Bit Universal 
TIL DM75S50 National 

30 8-Bit Synchronous 
TIL-LS SN54LS461 tMMI 

SN74LS461 MMI 

8-Bit Binary Counter/Latch 
TIL-LS SN74LS593 TI (967) 

10-Bit Up/Down (provides CRT vertical and horizontal 
timing generation) 

TIL-LS SN54LS491 tMMI 
SN74LS491 MMI 

16-Bit Programmable Modulo 

40 TIL-LS SN74LS294 TI (925) 

32-Bit Programmable Modulo 
TIL-LS SN54LS292 tTl (924) 

SN74LS292 TI (924) 90 

Decoders 

Demultiplexer, (2-lines in-2 of 4 out) Three-State 
TIL DM7230 t National 

DM8230 National 

Excess 3 Gray-to-Decimal (1 of 10) 
50 TIL 5444 t Fairchild 

HD7444A Hitachi 
MC5444 t Motorola 
MC7444 Motorola 
SN5444A tTl (846) 
SN54L44 tTl (846) 
SN7444A TI (846) 

* Typical Value 
Bold facalndlcalas Iddltlonal dill Is provldad on Ihe page nolad. 

Function 
Device Source line 

Excess 3-to-Decimal (1 of 10) 
TIL 5443 t Fairchild 100 

7443 Fairchild 
HD7443A Hitachi 
MC5443 t Motorola 
MC7443 Motorola 
SN5443A tTl (846) 
SN54L43 tTl (846) 
SN7443A TI (846) 

Binary to Octal, InvertinglNon-lnverting, Open Collector 
TIL MC4038 Motorola 

Binary to Octal, Non-Inverting 
TIL MC4048 Motorola 

Binary to Octal (1 of 8) 
TIL MC4006' Motorola 110 

MC4306 t Motorola 
MC7250 Motorola 
MC8250 t Motorola 
DN852 Panasonic 
RC8250 Raytheon 
RM8250 t Raytheon 
N8250 Signetics 
N9301 Signetics 
S8250 t Signetics 

TIL-S N82S50 Signetics 120 

Binary to Octal (1 of 8(, Polarity Control, Three-State 
TIL-LS AM2921C AMD (1214) 

AM2921M tAMD (1214) 

Binary to 2-of-8, Open Collector 
TIL MC4040 Motorola 

BCD-to-Binary and Binary-to-BCD Converter, Open 
Collector 

TIL MC4001 Motorola 

BCD-to-Declmal Decoder/Driver, Open Collector 
TIL-LS 54LS445 t Signetics 

74LS445 Signetics 
SN54LS445 tTl (947) 
SN74LS445 TI (947) 

BCD-to-Declmal Decoder/Driver, Open Collector to 30 V 
Output 

TIL 5445 t Fairchild 
7445 Fairchild 130 
HD7445 Hitachi 
MC5445 t Motorola 
MC7445 Motorola 
DM5445 t National 
DM7445 National 
7445 Signetics 
SN5445 tTl (846) 
SN7445 TI (846) 

BCD-to-Decimal Decoder/Driver, Open Collector, 15 V 
TIL 54145 t Fairchild 

74145 Fairchild 140 
HD74145 t Hitachi 
MC54145 t Motorola 

. MC74145 Motorola 
DM54145 t National 
DM74145 National 
54145 t Signetics 
74145 Signetics 
SN54145 tTl (882) 
SN74145 TI (882) 

TIL-LS 74LS145 Fairchild 150 
SN54LS145 tTl (882) 
SN74LS145 TI (882) 

BCD-to-Decimal (1 of 10) 
TIL 5442 t Fairchild 

7442 Fairchild 
9301C Fairchild 
9301M t Fairchild 

(Continued) 

«> IC MASTER 1983 



MASTER SELECTION GUIDE 

DIGIT AL-TTL (Cont'd) 

Function Function Function 

Device Source Line Device Source Line Device Source Line 

Decoders (Cont'd) Dual2-Line to 4-Line Decoder/Demultiplexer Dual2-Line to 4-Line Decoder/Demultiplexer, Totem Pole 
TIL-F (Cont'd) Output (or 3-line to 8-line decoder/demultiplexer) 

BCD-to-Decimal (1 of 10) 54F139 t Signetics TIL (Cont'd) 
TIL (Cont'd) 74F139 Signetics MC74155 Motorola 

9302C Fairchild TIL-LS AM25LS139C AMD DM54155 t National 
9302M t Fairchild AM25LS139M AMD DM74155 National 
ZN5442 t Ferranti SN54LS139 tAMD 54155 t Signetics 
ZN7442 Ferranti 54LS139 t Fairchild 74155 Signetics 130 
HD7442A Hitachi 74LS139 Fairchild 8N54155 tTl (886) 
MC5442 t Motorola HD74LS139 Hitachi 8N74155 TI (886) 
MC7442 Motorola SN54LS139 t Motorola 70 TIL-LS 54LS155 t Fairchild 
MC8301 Motorola SN74LS139 Motorola 74LS155 Fairchild 
MC9301 t Motorola DM54LS139 t National HD74LS155 Hitachi 
DM5442 t National 10 DM74LS139 National SN54LS155 t Motorola 
DM7442 National 54LS139 tSGS SN74LS155 Motorola 
DM8301 National 74LS139 SGS DM54LS155 t National 
DM9301 t National 54LS139 t Signetics DM74LS155 National 
RC8251 Raytheon 74LS139 Signetics 54LS155 tSGS 140 
RC8252 Raytheon 8N54L8139 tTl (880) 74LS155 SGS 
RM8251 t Raytheon SN74LS139 TI (880) 54LS155 t Signetics 
RM8252 t Raytheon 

TIL-S SN54S139 tAMD 80 74LS155 Signetics 
5442 t Signetics SN74S139 AMD SN54L8155 tTl (886) 
7442 Signetics 54S139 t Fairchild SN74LS155 TI (886) 
N8252 Signetics 20 74S139 Fairchild 
SN29301 TI DM54S139 t National 

1-Line to 8-Line Demultiplexer 

SN39301 tTl TIL DM7223 t National 
DM74S139 National DM8223 National SN5442A tTl (845) 54S139 t Signetics 

SN54L42 tTl (845) 74S139 Signetics 3-Line to 8-Line Decoder/Demultiplexer 

8N7442A TI (845) SN54S139 tTl (880) 
TIL-ALS 

SN54ALS138 t Molorola (732) 
TIL-LS 54LS42 t Fairchild SN74S139 TI (880) SN54ALS538 t Molorola (732) 

74LS42 Fairchild Dual2-Line to 4-Line Decoder/Demultiplexer, Open SN74ALS138 Molorola (732) 
HD74LS42 Hitachi Collector (or 3-line to 8-line decoder/demultiplexer) SN74ALS538 Molorola (732) 
SN54LS42 t Motorola TIL 54156 t Fairchild 90 SN54ALS138 tTl (880) 
SN74LS42 Motorola 30 74156 Fairchild SN54ALS538 tTl (958) 
DM54LS42 t National HD74156 Hitachi SN74ALS138 TI (880) 
DM74LS42 National MC54156 t Motorola SN74ALS538 TI (958) 
54LS42 tSGS MC74156 Motorola 
74LS42 SGS DM54156 t National TIL-F 54F138. t Fairchild 

54LS42 t Signetics DM74156 National 74F138 Fairchild 

74LS42 Signetics 54156 t Signetics MC54F138 t Molorola (731) 

SN54LS42 tTl (845) 74156 Signetics MC74F138 Motorola (731) 

SN74LS42 TI (845) SN54156 tTl (886) 74F138 Signetics 

TIL-S N82S52 Signetics SN74156 TI (886) 100 TIL-LS AM25LS138C AMD Q.) 

BCD-to-Decimal (1 of 10), Three-State TIL-LS 54LS156 t Fairchild AM25LS138M AMD "0 
TIL-F 54F537 t Fairchild 40 74LS156 Fairchild AM25LS2548C AMD 

:::J 
74F537 Fairchild HD74LS156 Hitachi AM25LS533C AMD (1227) (9 
MC54F537 t Molorola (731) SN54LS156 t Motorola AM25LS533M tAMD (1227) 

MC74F537 Molorola (731) SN74LS156 Motorola AM25LS534C AMD (1227) C 

DM54LS156 t National AM25LS534M tAMD (1227) 0 
TIL-LS AM25LS2537C AMD (1227) -+-

DM74LS156 National SN54LS138 tAMD () 
AM25LS2537M tAMD (1227) 

54LS156 tSGS 54LS138 t Fairchild Q.) 
Dual Binary to One-of-Four Line Gated 74LS156 SGS 74LS138 Fairchild 170 Q.) 

TIL MC4007 Motorola 54LS156 t Signetics 110 HD74LS138 Hitachi (f) 
MC4307 t Motorola 74LS156 Signetics M74LS138 Mitsubishi '-

DuaI1-of-4 Decoder/Demultiplexer (independent address) SN54LS156 tTl (886) SN54LS138 t Motorola Q.) 
-+-

TIL 9321C Fairchild SN74LS156 TI (886) SN74LS138 Motorola CJ) 

9321M t Fairchild Dual2-Line to 4-Line Decoder/Demultiplexer, Three-State DM54LS138 t National CO 

Dual2-Line to 4-Line Decoder/Demultiplexer TIL-F AM25LS2539C AMD (1227) DM74LS138 National ~ 
TIL-ALS 54F539 t Fairchild 54LS138 tSGS 

SN54ALS539 t Molorola (732) 50 74F539 Fairchild 74LS138 SGS 
SN74ALS539 Molarala (732) MC54F539 t Motorola (731) 54LS138 t Signetics 
SN54ALS539 tTl (959) MC74F539 Molorala (731) 74LS138 Signetics 180 
SN74ALS539 TI (959) 

TIL-LS AM25LS2539M t AMD (1227) SN54LS138 tTl (880) 
(880) TIL-AS SN54ALS139 t Malarala (732) SN74LS138 TI 

Dual2-Line to 4-Line Decoder/Demultiplexer, Totem Pole 
SN74ALS139 Malarala (732) Output (or 3-line to 8-line decoder/demultiplexer) TIL-S SN54S138 tAMD 
SN54ALS139 tTl (880) TIL 54155 t Fairchild 120 SN74S138 AMD 
SN74ALS139 TI (880) 74155 Fairchild 54S138 t Fairchild 

TIL-F 54F139 t Fairchild ZN54155 t Ferranti 74S138 Fairchild 

74F139 Fairchild ZN74155 Ferranti DM54S138 t National 

MC54F139 t Molarala (731) 60 HD74155 Hitachi DM74S138 National 

MC74F139 Malarala (731) MC54155 t Motorola 74S138 t Signetics 
(Continued) (Continued) (Continued) 

t Military Temperature Range (-55° to 125°C) • Typical Value 
Bald faci lidlcallS addillanal data Is provided aD Ibl pagl Doled. 
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DIGITAL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source Line Device Source line 

Decoders (Cont'd) Dual3-lnput 3-0utput NAND Series Terminated line Driver Quad 2-lnput NOR Power Driver, Open Collector (to 100 V, 
TIL-H MC3029 Motorola 50 sinks 500 rnA) 

3-Line to 8-Line Decoder/Demultiplexer MC3129 t Motorola TIL UHC/D-432 t Sprague 
TIL-S (Cont'd) UHC/D-433 t Sprague 

SN54S138 tTl (880) Dual4-lnput Positive NAND 50 Ohm line Driver 
UHC/D-532 t Sprague 

SN74S138 TI (880) TIL-S 54S140 t Fairchild 
UHC/D-533 t Sprague 

74S140 t Fairchild 
UHP-432 Sprlg"l (2843) 3-line to 8-line Decoder/Demultiplexer, InvertinglNon- HD74S140 Hitachi 

Inverting, Input Latches UHP-433 Sprigul (2843) 
TIL-LS AM25LS2536C AMO (1227) 

DM54S140 t National UHP-532 Spngu. . (2843) 110 
AM25LS2536M tAMO (1227) 

DM74S140 National UHP-533 Sprigul (2843) 
54S140 t Signetics 

3-line to 8-line Decoder/Demultiplexer, InvertinglNon- 74S140 Signetics 
Quad 2-lnput NOR 74-0hm/50-0hm Line Driver 

Inverting, Three-State TIL 74128 Signetics 
TIL-F 54F538 t Fairchild 

' SN54S140 tTl (881) SN54128 tTl (876) 

74F538 Fairchild 
SN74S140 TI (881) 60 SN74128 TI (876) 

MC54F538 t Molorall (731) Quad Bus Driver, Three-State Quad 2-lnput OR Power Driver, Open Collector (to 100 V, 
MC74F538 Molarall (731) TIL RC8T09 Raytheon sinks 500 mAl 

RM8T09 t Raytheon TIL UHC/D-402 t Sprague 
TIL-LS AM25LS2538C AMO (1227) 

N8T09 Signetics UHC/D-403 t Sprague 
AM25LS2538M tAMO (1227) 10 

S8T09 t Signetics UHC/D-502 t Sprague 
3-line to 8-line Decoder/Demultiplexer with Input Latches 

Quad Predriver, Open Collector 
UHC/D-503 t Sprague 

TIL-ALS 
TI~ MC4042 Motorola UHP-402 Sprigul (2843) 

SN54ALS137 tTl (879) UHp·403 Spngll (2843) 120 
SN74ALS137 TI (879) Quad 2-lnput AND Buffer, Open Collector, to 15 V Output UHp·502 Sprig •• (2843) 

TIL-LS· SN54LS137 tTl (879) 
(high voltage 54/74109) UHp·503 Spngu. (2843) 

TIL DS7819 t National 

I 
SN74LS137 TI (879) DS8819 National 

Hex Buffer/Driver, Open Collector High Voltage Output, to 
15 V 

TIL-S 54S137 t Fairchild 
Quad 2-lnput AND Power Driver, Open Collector (to 100 V, TIL 5417 t Fairchild 

93S137C Fairchild sinks 500 rnA) 7417 Fairchild 
93S137M t Fairchild TIL UHC/D-400 t Sprague HD7417 Hitachi 

3-Line to 8-Line Decoders/Demultiplexer with Address UHC/D-406 t Sprague MC5417 t Motorola 
Registers UHC/D-500 t Sprague 70 MC7417 Motorola 

~ TIL-ALS UHC/D-506 t Sprague DM5417 t National 
SN54ALS131 tTl (876) UHP-400 Spragul (2843) DM7417 National 

S SN74ALS131 TI (876) UHp·406 8prigul (2843) 5417 t Signetics 130 

4-Line to 16-Line Decoder/Demultiplexer UHp·500 Spragul (2843) 7417 Signetics 

i 
TIL 54154 t Fairchild 20 UHp·506 Spragul (2843) SN5417 tTl (838) 

9311C Fairchild SN7417 TI (838) 

9311M t Fairchild 
Quad 2-lnput AND Power Driver (to 70 V, sinks 300ma) 

Hex Buffer/Driver, Open Collector High Voltage Output, to 
TIL UON-5706A Sprigul (2843) 

ZN54154 t Ferranti 30V 
UDS-5706H t Sprague TIL 5407 t Fairchild ZN74154 Ferranti 

HD74154 Hitachi Quad 2-lnput NAND Buffer, Open Collector, to 15 V Output 7407 Fairchild 

MC54154 t Motorola TIL 5426 t Fairchild HD7407 Hitachi 

MC74154 Motorola 7426 . Fairchild MC5407 t Motorola 
Q) 

HD7426 Hitachi 80 MC7407 Motorola 
"C MC8311 Motorola 

DM5407 t National 
MC9311 t Motorola MC5426 t Motorola 

::J MC7426 Motorola DM7407 National 140 
(9 DM54154 t National 30 7407 Signetics DM5426 t National DM74154 'National 8N5407 tTl (835) C DM7426 National 
0 DM8311 National SN7407 TI (835) 

DM9311 t National DS7810 t National 
-+-' 

087811 t National Hex Bus Driver, 2-line and 4-Line Enable, Three-State 
U 54154 t Signetics TIL-LS M74LS367A Mitsubishl Q) 74154 Signetics DS8810 National - Hex Inverter Buffer/Driver Open Collector High Voltage Q) SN29311 TI DS8811 National 

en SN39311 tTl 5426 t Signetics Output, to 15 V 
TIL 5416 t Fairchild 

~ 8N54154 tTl (885) 7426 Signetics 90 
7416 Fairchild Q) 

8N74154 TI (885) SN5426 tTl (841) -+-' HD7416 Hitachi f/) 8N7426 TI (841) MC5416 t Motorola a:1 TIl-lS DM54lS154 t National 40 

~ DM74lS154 National Quad 2-lnput NAND Buffer, Open Collector, to 30 V Output MC7416 Motorola 

54LSl54 t Signetics TIL N8T80 Signetics DM5416 t National 150 

74LSl54 Signetics S8T80 t Signetics DM7416 National 

Quad 2-lnput NAND Bus Driver, Open Collector, 80m a DS7812 t National 
4-line to 16-Line Decoder/Demultiplexer, Open Collector 088812 National 
Output TIL 96101 Fairchild 

5416 t Signetics TIL SN54159 ttl (888) Quad 2-lnput NAND Power Driver, Open Collector (to 100 7416 Signetics 
8N74159 TI (888) V, sinks 500 rnA) 8N5416 tTl (838) 

TIl-LS HD74159 Hitachi TIL UHC/D-407 t Sprague SN7416 TI (838) 
UHC/D-408 t Sprague 

Hex Inverter Buffer/Driver Open Collector High Voltage 
Drivers UHC/D-507 t Sprague output, to 30 V 

UHC/D-508 t Sprague TIL 5406 t Fairchild 
See Also interface-Memory and Peripheral Drivers UHp·407 Sprague (2843) 100 7406 Fairchild 
Dual 3-lnput 3-0utput AND Series Terminated line Driver UHp·408 Spragul (2843) HD7406 Hitachi 160 

TIl-H MC3028 Motorola UHp·507 Spragul (2843) MC5406 t Motorola 
MC3128 t Motorola UHp·508 Spragul (2843) (Continued) 

t Military Temperature Range (-55° to 125°C) * Typical Value 
Bald faclladlcllas addlllonil dill Is provided on Ibl pigi lOlld. 
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MASTER SELECTION GUIDE 

DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source Line Device Source Line 

Drivers (Cont'd) Dual Positive Edge-Triggered with Preset and Clear Quad Edge-Triggered with Clear, Complementary Output 
TIL (CDnt'd) TIL (Cont'd) 

Hex Inverter Buffer/Driver Open Collector High Voltage ZN7474 Ferranti SN54175 tTl (895) 
Output, to 30 V HD7474 Hitachi SN74175 TI (895) 

TIL (Cont'd) MC5474 t Motorola TIL-ALS 
MC7406 Motorola MC7474 Motorola 60 SN54ALS175 tTl (895) 
DM5406 t National DM5474 t National SN74ALS175 TI (895) 
DM7406 National DM7474 National 
7406 Signetics TIL-F 54F175 t Fairchild 

5474 t Signetics 
SNM06 tTl (835) 74F175 Fairchild 

7474 Signetics 
SN7406 TI (835) MC54F175 t Motorola (731) 

SN5474 tTl (857) MC74F175 Molorola (731) 
Hex Inverter/MOS Memory SN7474 TI (857) 

TIL DS16149 t National TIL-LS AM25LS175C AMD 130 

DS16179 t National 
TIL-ALS AM25LS175M AMD 

DS36149 National 
SN54ALS74 t Molorola (732) SN54LS175 tAMD 

DS36179 National 10 
SN74ALS74 Molorola (732) 54LS175 t Fairchild 

SN548436 tTl (947) 
DM54ALS74 t National 74LS175 Fairchild 

SN548437 tT, (947) 
DM74ALS74 National 70 HD74LS175 Hitachi 

SN748436 TI (947) 
SN54ALS74 tTl (857) M74LS175 Mitsubishl 

SN748437 TI (947) 
SN74ALS74 TI (857) SN54LS175 t Motorola 

Hex, Three-State 
TIL-AS SN54AS74 tTl (857) SN74LS175 Motorola 

TTL DM54366 t National 
SN74AS74 TI (857) DM54LS175 ·t National 

DM54367 t National TIL-F 54F74 t Fairchild DM74LS175 National 140 

DM74366 National 74F74 Fairchild 54LS175 tSGS 

DM74367 National MC54F74 t Molorola (731) 74LS175 SGS 

54366A t Signetics MC74F74 Molorola (731) 54LS175 t Signetics 

54367A t Signetics 20 74F74 Signetics 74LS175 Signetics 

74366A Signetics TIL-H 54H74 t Fairchild 
SN54LS175 tTl (895) 

80 SN74LS175 TI (895) 
74367A Signetics 74H74 Fairchild 
SN54366A tTl MC3060 Motorola TIL-S SN54S175 tAMD 

SN54367A tTl MC3160 t Motorola SN74S175 AMD 

SN74367A TI DM54H74 t National 54S175 t Fairchild 

TIL-LS HD74LS367 Hitachi DM74H74 National 
74S175 Fairchild 

SN54H74 tTl (857) HD74S175 Hitachi 
4-lnput NAND High Voltage, High Current Driver (40 to 50 

V, Sinks 150 to 500 mAl SN74H74 TI (857) DM54S175 t National 
DM74S175 National 

TIL SH2001C Fairchild TIL-LS 54LS74 t Fairchild 54S175 t Signetics 
SH2001M t Fairchild 74LS74 Fairchild 74S175 Signetics 
SH2002C Fairchild HD74LS74A Hitachi 90 SN54S175 tTl (895) 
SH2002M t Fairchild 30 M74LS74 Mitsubishl SN74S175 TI (895) 
SH2200C Fairchild SN54LS74A t Motorola 
SH2200M t Fairchild SN74LS74A Motorola Quad 110 Register, Three-State (two terminals per flip-flop 

DM54LS74 t National 
can be used as input or output) 

Flip-Flops, D-Type DM74LS74 National 
TIL DM7542 t National 

54LS74 tSGS 
DM8542 National (J.) 

Dual Edge-Triggered 
74LS74 SGS Quad, Standard TIL and Three-State Outputs "0 

TIL-ALS 
t Signetics TIL AM2918C AMD (1213) 160 :::J 

SN54ALS874 . t Molorola (732) 54LS74A CJ AM2918M tAMD (1213) 
SN54ALS876 t Motorola (732) 74LS74A Signetics 

SN54LS74A tTl (857) 100 AM2918C Raytheon C SN74ALS874 Molorola (732) 
SN74LS74A TI (857) AM2918M . t Raytheon 0 

SN74ALS876 Motorola (732) 
DM54ALS876 t National TTL-S 54S74 t Fairchild TIL-LS AM25LS18C AMD -+-' 

() 

DM74ALS874 National 74S74 Fairchild AM25LS18M tAMD (J.) 

DM74ALS876 National HD74S74 Hitachi AM25LS2518C AMD (1227) 
(J.) 

SN54ALS874 tTl (1008) 40 DM74S74 National AM25LS2518M tAMD (1227) en 
SNMALS876 tTl (1009) 54S74 t Signetics SN54LS388 tAMD 

3.-

SN54ALS878 tTl (1010) 74S74 Signetics SN74LS388 AMD (J.) 

SN54ALS879 tTl (1010) SN54S74 tTl (857) TIL-S AM25S18C AMD (1227) 170 -+-' 
(J) 

SN74ALS874 TI (1008) SN74S74 TI (857) AM25S18M tAMD (1227) CO 
SII174ALS876 TI (1009) Quad, Common Clock SN54S388 tAMD ~ 
SII174ALS878 TI (1010) TIL MC4015 Motorola 110 SN74S388 AMD 

S174ALS879 TI (1010) 
Quad Edge-Triggered with Clear, Complementary Output Quad with clear 

TIL-AS SI54AS879 tTl (1010) TIL 54175 t Fairchild TIL-LS SN54LS171 tTl (893) 

S174AS879 TI (1010) 74175 Fairchild SN74LS171 TI (893) 

Dual Gated ZN54175 t Ferranti Quad with Common Clock Enable 
TIL DM7511 t National 50 ZN74175 Ferranti TIL-F 54F379 t Fairchild 

DM7613 t National HD74175 Hitachi 74F379 Fairchild 

DM8511 National MC54175 t Motorola MC54F379 t Motorola (731) 

DM8613 National MC74175 Motorola MC74F379 Molorola (731) 

Dual Positive Edge-Triggered with Preset and Clear DM54175 t National TIL-LS AM25LS08C AMD (1227) 180 
TIL 5474 t Fairchild DM74175 National AM25LS08M tAMD (1227) 

7474 Fairchild 54175 t Signetics 120 AM25LS379C AMD 
ZN5474 t Ferranti 74175 Signetics AM25LS379M tAMD 

(Continued) (Continued) (Continued) 

t Military Temperature Range (-55 0 to 125°C) • Typical Value 
Bol~ laci 11~ICltlS addllloial dala Is provided 01 1111 pagl IOlld. 
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DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device ' Source Line Device Source Line Device Source Line 

Flip-Flops, D-Type (Cont'd) Hex Edge-Triggered with Clear Octal Edge-Triggered, Inverting, Three-State 
TIl-lS (Cont'd) TIl-F (Cont'd) 

Quad with Common Clock Enable AM25lS174M tAMD 74F534 Fairchild 
TIl-lS (Cont'd) SN54lS174 tAMD MC54F534 t Molorola (731) 

SN54lS379 tAMD 54lS174 t Fairchild MC74F534 Molorola (731) 130 
SN74lS379 AMD 74lS174 Fairchild 54F534 t Signetics 
54lS379 t Fairchild HD74lS174 Hitachi 74F534 Signetics 
74lS379 Fairchild M74lS174 Mitsubishi TIl-lS SN54LS534 tAMD (1227) 
SN54lS379 t Motorola SN74lS174 Motorola SN74LS534 AMD (1227) 
SN74lS379 Motorola DM54lS174 t National 70 74lS534 , Fairchild 
T54lS379 tSGS DM74lS174 National SN54LS534 tMMI (715) 
T74lS379 SGS 54lS174 tSGS SN74LS534 MMI (715) 
SN54lS379 ttl 74lS174 SGS 

TIl-S SN54S534 tAMD (1227) SN74LS379 TI (940) 10 54lS174 t Signetics 
SN74S534 AMD (1227) 

TIl-S AM25S08C AMD (1227) 74lS174 Signetics 
SN54S534 MMI (715) 140 

AM25S08M tAMD (1227) SN54LS174 tTl (895) 
SN74S534 MMI (715) SN74LS174 TI (895) 

(715) SN54S379 tAMD SN74S536 MMI 
SN74S379 AMD TIl-S SN54S174 tAMD 54S534 t Slgnlllcs (789) 

SN74S174 AMD 74S534 Slgnlllcs ' (789) Quad, Dual Three-State Outputs 
54S174 t Fairchild 80 

Octal Edge-Triggered, with Clear TIl-lS AM25LS2519C AMD (1227) 
Fairchild AM25LS2519M tAMD (1227) 74S174 

TIL SN74273 ' TI (919) 
HD74S174 Hitachi 

TIl-AlS Quad Three-State 
DM54S174 t National SN54ALS273 t Motorola (732) TIL 54173 t Fairchild 
DM74S174 National SN74ALS273 Motorola (732) 74173 Fairchild 
54S174 t Signetics DM54AlS273 t National HD74173 Hitachi 
74S174 Signetics DM74AlS273 National DM54173 t National 20 
SN54S174 tTl (895) SN54ALS273 tTl (919) 150 DM74173 National 
SN74S174 TI (895) SN74ALS273 TI (919) DM7551 t National 

Hex with Common Enable TIl-lS AM25lS273B AMD (1227) DM8551 National 
TIl-lS AM25LS07C AMD (1227) 

AM25LS273C AMD (1227) RC8T10 Raytheon 
AM25lS07M tAMD (1227) 90 AM25LS273M tAMD (1227) RM8T10 t Raytheon 
AM25lS378C AMD 

SN54LS273 tAMD ' (1227) 54173, t Signetics 
AM25lS378M tAMD 

SN74LS273 AMD (1227) 74173 Signetics 
SN54lS378 tAMD 54lS273 t Fairchild N8T10 Signetics 
SN74lS378 AMD 

74lS273 Fairchild S8T10 t Signetics 
54lS378 t Fairchild 

M74lS273 Mitsubishi (894) 30 SN54173 tTl 
74lS378 Fairchild 

SN54LS273 tMMI (715) 160 SN74173 TI (894) 
SN54lS378 t Motorola 

SN74LS273 MMI (715) TIl-lS 54lS173A t Fairchild SN74lS378 Motorola 
SN54lS273 t Motorola 74lS173A Fairchild T54lS378 tSGS SN74lS273 Motorola SN54lS173A t Motorola T74lS378 SGS 100 T74lS273 SGS SN74lS173A Motorola 54lS378 t Signetics 
54lS273 t Signetics DM54lS173 t National 74lS378 Signetics 
74lS273 Signetics Q) DM74lS173 National SN54LS378 tTl (939) 
SN54lS273 tTl (919) "0 54lS173 t Signetics SN74LS378 TI (9311) 
SN74lS273 TI (919) :::J 74lS173 Signetics 

TIl-S AM25S07C AMD (1227t TIl-S 54S273 t Signetics C9 SN54LS173A tTl (894) 40 
AM25S07M tAMD (1227) 74S273 Signetics 170 C SN74LS173A TI (894) SN54S378 tAMD 

Octal Edge-Triggered, Three-State 0 Hex Edge-Triggered with Clear SN74S378 AMD 
TIl-AlS +-' TIL 54174 t Fairchild 

Octal Common Clear and Enable, Three-State SN54ALS374 t Molorola (732) 
() 

74174 Fairchild TIl-lS AM25LS2520C AMD (1227) SN54AlS574 t Motorola (732) 
Q) 

93174C Fairchild AM25lS2520M tAMD (1227) 110 SN74ALS374 Molorola (732) 
Q) 

ZN54174 t Ferranti AM2920C AMD (1214) SN74AlS574 Motorola 
CJ) 

ZN74174 Ferranti AM2920M tAMD (1214) DM54AlS374 t National 
lo.... 

HD74174 Hitachi Signallcs (793) DM54AlS574 t National 
Q) 8TS806 +-' MC54174 t Motorola 8TS808 Slgnlllcs (799) DM74AlS374 Nalional 
C/) 

CO MC74174 Motorola 
Octal Edge-Triggered,lnverting, Three-State. DM74AlS574 National ~ DM54174 t National 50 

TIl-AlS SN54AlS374 ttl DM74174 National 
SN54ALS534 t Molorola (732) SN54AlS574 tTl (964) 180 54174 t Signetics 
SN54ALS564 t Molorola (732) SN54ALS575 tTl (964) 74174 Signetics 
SN74ALS534 Molorola (732) SN54ALS577 tTl (965) SN54174 tTl (895) SN74ALS564 Molorola (732) SN74AlS374 TI SN74174 TI (895) 
SN54ALS534 tTl (957) SN74AlS574 TI (964) 

TIl-AlS SN54AlS564 tTl (962) 120 SN74ALS575 TI '(964) 
MC54AlS174 t Motorola SN54ALS576 tTl (965) SN74ALS577 TI (965) 
MC74AlS174 Motorola SN54AS534 tTl (957) TIL-AS SN54AS374 ttl SN54ALS174 tTl (895) SN74AlS534 TI (957) , SN54AS575 tTl (964) SN74AlS174 TI (895) SN74ALS564 TI (962) SN54AS577 tTl (965) 

TIL-AS SN54AS174 tTl (895) 60 SN74ALS576 TI (965) SN74AS374 TI 190 
SN74AS174 TI (895) SN74AS534 TI (957) SN74AS575 TI (964) 

TIl-lS AM25lS174C AMD TIl-F 54F534 t Fairchild SN74AS577 TI (965) 
(Continued) (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bold face Indlcalls additional dala Is provided on Ibe page nOlld. 
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MASTER SELECTION GUIDE 

DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source line Device Source line Device Source line 

Flip-Flops, D-Type (Cont'd) AND Gated, Edge-Triggered with Preset and Clear Dual J-K- Positive Edge-Triggered, Preset and Clear 
TIL (Cont'd) TIL-ALS 

Octal Edge-Triggered, Three-State MC5470 t Motorola (Cont'd) 
(Cont'd) MC7470 Motorola 8N74AL8109 Molorola (732) 

TIL-F 54F374 t Falrcblld (634) DM5470 t National DM~ALS109 t National 
74F374 Fllrchlld (634) DM7470 National DM74ALS109 National 
MC54F374 t Moloroll (731) S8270 t Signetics 8N54ALS109 tTl (870) 
MC74F374 Molorola (731) 8N5470 tTl (855) 8N74AL8109 TI (870) 
54F374 t Signetics 8N7470 TI (855) TIL-AS 8N54A8109 tTl (870) 
74F374 Signetics AND Gated Master-Slave with Data Lockout SN74A8109 TI (870) 

TIL-LS AM25LS374C AMD (1227) TIL 8N54110 tTl (870) 70 TIL-F 54F109 t Fairchild 
AM25L8374M tAMD (1227) 8N74110 TI (870) 

74F109 Fairchild 130 
8N54L8374 tAMD (1227) AND Gated Master-Slave with Preset and Clear MC54F109 t Molorola (731) 
SN74LS374A AMD (1227) 10 TIL 5472 t Fairchild MC74F109 Molorola (731) 
74LS374 Fairchild 7472 Fairchild 74F109 Signetics 
74LS574 Fairchild ZN5472 t Ferranti 

t Fairchild M74LS374 Mitsubishi ZN7472 Ferranti TIL-LS 54LS109 

8N54L8374 tMMI (715) HD7472 Hitachi 74LS109 Fairchild 

8N74LS374 MMI (715) MC5472 t Motorola HD74LS109 Hitachi 

SN54LS374 t Motorola MC7472 Motorola M74LS109A Mitsubishi 

SN54LS574 t Motorola DM5472 t National SN54LS109A t Motorola 

SN74LS374 Motorola DM7472 National 80 SN74LS109A Motorola 

SN74LS574 Motorola 8N5472 tTl (856) DM54LS109 t National 140 

DM54LS374 t National 20 8N7472 TI (856) DM74LS109 National 

DM74LS374 National TIL-H 54H72 t Fairchild 54LS109 tSGS 

T74LS374 SGS 74H72 Fairchild 74LS109 SGS 

54LS374 t 81gnellcs (783) MC3051 Motorola 54LS109 t Signetics 
74LS374 Signetics MC3151 t Motorola 74LS109 Signetics 
8N54L8374 tTl (938) DM54H72 t National SN54L8109A tTl (870) 

8N74L8374 TI (938) DM74H72 National SN74L8109A TI (870) 

TIL-S 8N54S374 tAMD (1227) 8N54H72 tTl (856) TIL-S 54S109 t Fairchild 
8N748374 AMD (1227) 8N54L72 tTl (856) 90 74S109 Fairchild 
8N54S374 tMMI (715) 8N74H72 TI (856) Dual J-K- with Preset, Common Clock and Common Clear 
8N748374 MMI (715) 30 AND Input J-J--K-K- TIL-H 54H78 t Fairchild 
8N74S532 MMI (715) TIL-H MC3052 Motorola DM54H78 t National 
DM54S374 t National MC3152 t Motorola DM74H78 National 
DM74S374 National Master-Slave 8N54H78 tTl (859) 
54S374 t Signetics TIL 54104 t Fairchild SN74H78 TI (859) 
74S374 Signetics 54105 t Fairchild TIL-LS HD74LS78 Hitachi 
8N548374 tTl (938) 9000M t Fairchild SN54LS78A t Mot~rola SN74S374 TI (938) 9001C Fairchild SN74LS78A Motorola 

Octal with Enable 9001M t Fairchild DM54LS78 t National 
TIL-ALS Master-Slave, AND-OR Input DM74LS78 National Q) SN54ALS377 Molorola (732) TIL-H 54H71 t Fairchild 8N54LS78A tTl (859) 160 "'0 

8N74ALS377 Molorola (732) DM54H71 t National 100 8N74LS78A TI (859) :::J DM54ALS377 National 40 DM74H71 National <.9 DM74ALS377 National 8N54H71 tTl (855) Dual Master-Slave with Clear 

8N74H71 TI (855) TIL 54107 t Fairchild C TIL-LS AM25LS377B AMD (1227) 
5473 t Fairchild 0 AM25L8377C AMD (1227) Negative Edge-Triggered, AND Input 74107 Fairchild +-' AM25LS377M tAMD (1227) TIL-H 54H102 t Fairchild 7473 Fairchild () 

8N54L8377 tAMD (1227) 8N54H102 tTl (868) ZN54107 t Ferranti 
Q) 

8N74LS377 AMD (1227) 8N74H102 TI (868) 
ZN5473 t Ferranti Q) 

54LS377 t Fairchild Negative Edge-Triggered, AND-OR Input ZN74107 Ferranti (f) 
74LS377 Fairchild TIL-H 54H101 t Fairchild ZN7473 Ferranti ~ 

M74LS377 Mitsubishi 74H101 Fairchild HD74107 Hitachi 170 
Q) 
+-' 

8N54LS377 tMMI (715) 50 8N54H101 tTl (868) HD7473 Hitachi Cf) 

SN74LS377 MMI (715) 8N74H101 TI (868) 110 MC54107 t Motorola 
ell 

SN54LS377 t Motorola Dual JK/D Gated Master-Slave MC5473 t Motorola ~ 
SN74LS377 Motorola TIL DM7512 t National MC74107 Motorola 
T74LS377 SGS DM8512 National MC7473 Motorola 
54LS377 t Signetics 

Dual ~-K- Positive Edge-Triggered, Preset and Clear DM54107 t National 
74LS377 Signetics 

TIL 9024C Fairchild DM5473 t National 
SN54L8377 tTl (939) 

9024M t Fairchild DM74107 National 
SN74LS377 TI (939) DM54109 t National DM7473 National 

DM74109 National 54107 t Signetics 180 Flip-Flops, J-K Type 54109 t Signetics 5473 t Signetics 

AND Gated, Edge-Triggered with Preset and Clear 74109 Signetics 74107 Signetics 

TIL 5470 t Fairchild 8N54109 tTl (870) 7473 Signetics 

7470 Fairchild 60 8N74109 TI (870) 120 8N54107 tTl (869) 

ZN5470 t Ferranti TIL-ALS 8N5473 tTl (856) 

ZN7470 Ferranti 8N54ALS109 t Molorola (732) 8N54L73 tTl (856) 
(Continued) (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold flcelndlclllS Iddlllonil dlla Is provided an Ibe pige noled. 
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DIGITAL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source line Device Source Line 

Flip-Flops, J-K Type (Cont'd) Dual Negative Edge-Triggered, Preset, Common Clear, Dual Negative Edge-Triggered with Preset and Clear 
Common Clock TIL-S (Cont'd) 

Dual Master-Slave with Clear TIL-H 54Hl08 t Fairchild 74S112 Fairchild 
TIL (Cont'd) 74Hl08 Fairchild HD74S112 Hitachi 

SN74107 TI (869) DM54Hl08 t National DM54S112 t National 
SN7473 tTl (856) DM74H108 National DM74S112 National 130 

TIL-H 54H73 t Fairchild SN54Hl08 tTl (870) 54S112 t Signetics 

74H73 Fairchild SN74Hl08 TI (870) 74S112 Signetics 

MC3061 Motorola Dual Negative Edge-Triggered, Separate Preset and Clock, SN54S112 tTl (871) 

MC3062 Motorola (no clear) SN74S112 TI (871) 

MC3161 t Motorola TIL-ALS Dual Negative Edge-Triggered with Preset, Common Clock 

MC3162 t Motorola 
DM54ALSl13 t National 70 and Common Clear 
SN54ALS113 ttl (871) TIL-ALS 

DM54H73 t National SN74ALS113 TI (871) SN54ALS114 ttl (872) 
DM74H73 National 10 

tTl SN74ALSl14 TI (872) TIL-AS SN54AS113 (871) 
SN54H73 tTl (856) 

SN74AS113 TI (871) TIL-AS SN54AS114 tTl (872) SN74H73 TI (856) 
TIL-LS 54LSl13 t Fairchild SN74ASl14 TI (872) 

TIL-LS 74LS107 Fairchild 74LSl13 Fairchild TIL-LS 54LSl14 t Fairchild 
HD74LS107 Hitachi HD74LSl13 Hitachi 74LSl14 Fairchild 140 
HD74LS73 Hitachi M74LSl13A Mitsubishi HD74LSl14 Hitachi 
M74LS107A Mitsubishi SN54LSl13A t Motorola M74LSl14A Mitsubishi 
M74LS73A Mitsubishi SN74LSl13A Motorola 80 SN54LSl14A t Motorola 
SN54LS107A t Motorola DM54LSl13A t National SN74LSl14A Motorola 
SN54LS73A t Motorola DM74LSl13A National DM54LSl14A t National 
SN74LS107A Motorola 20 54LSl13 tSGS DM74LSl14A National 
SN74LS73A Motorola 74LSl13 SGS 54LSl12 tSGS 
DM54LS107A t National 54LSl13 t Signetics 74LSl12 SGS 
DM54LS73A t National 74LSl13 Signetics T54LSl14 tSGS 
DM74LS107A National SN54LSl13A tTl (871) T74LSl14 SGS 150 

DM74LS73A National SN74LS113A TI (871) SN54LSl14A tTl 

54LS107 t Signetics TIL-S 54S113 t Fairchild SN74LSl14A TI 

54LS73 t Signetics 74S113 Fairchild 90 TIL-S 54S114 t Fairchild 
74LS107 Signetics HD74S113 Hitachi HD74S114 Hitachi 

74LS73 Signetics DM54S113 t National DM54S114 t National 

SN54LS107A tTl (869) 30 DM74S113 National DM74S114 National 

SN54LS73A tTl (856) 
54S113 t Signetics SN54S114 tTl (872) 

SN74LS107A TI (869) 
74S113 Signetics SN74S114 TI (872) 

SN74LS73A TI (856) 
SN54S113 tTl (871) Quad J-K- Edge-Triggered with Clear 
SN74S113 TI (871) TIL SN54376 tTl (939) 

Dual Master-Slave with Data Lockout Dual Negative Edge-Triggered, with Clear SN74376 TI (939) 160 TIL SN54111 ttl (871) TIL-H 54Hl03 t Fairchild 
SN74111 TI (871) 74Hl03 Fairchild 

Quad J-K- Edge-Triggered with Preset and Clear 
TIL SN54276 tTl (920) 

Q) Dual Master-Slave with Preset and Clear DM54Hl03 t National 100 SN74276 TI (920) 
"0 TIL 5476 t Fairchild DM74H103 National 

::J 7476 Fairchild SN54Hl03 tTl (868) Gates, AND 
CD ZN5476 t Ferranti SN74Hl03 TI (868) 

ZN7476 Ferranti Dual Negative Edge-Triggered with Preset and Clear Dual4-lnput Power 
C HD7476 Hitachi 40 TIL-ALS TIL-H MC3026 Motorola 
0 MC5476 t Motorola SN54ALSl12 ttl (871) MC3126 t Motorola ..... 

MC7476 Motorola SN74ALS112 TI (871) Dual4-lnput 0 
Q) DM5476 t National TIL-AS SN54AS112 tTl (871) TIL 5421 t Fairchild 
Q) DM7476 National SN74AS112 TI (871) 7421 Fairchild 

(f) 5476 t Signetics TIL-H 54Hl06 t Fairchild 5421 t Signetics 

!o- 7476 Signetics 74Hl06 Fairchild 7421 Signetics 
Q) SN5476 ttl (858) DM54Hl06 t National 110 TIL-ALS ..... 
en SN7476 TI (858) DM74Hl06 National SN54ALS21 ttl (839) 
ct:S SN54Hl06 ttl (869) SN74ALS21 TI (840) 170 
~ TIL-H 54H76 t Fairchild 

SN74Hl06 TI (869) TIL-AS SN54AS21 tTl (840) DM54H76 t National 50 
SN74AS21 TI (840) DM74H76 National TIL-LS 54LS112 t Fairchild 

SN54H76 tTl (858) 74LSl12 Fairchild TIL-H 54H21 t Fairchild 

SN74H76 TI (858) HD74LSl12 Hitachi 74H21 Fairchild 
M74LSl12A Mitsubishi ' MC3011 Motorola 

TIL-LS HD74Ls76 Hitachi SN54LSl12A t Motorola MC3111 t Motorola 
M74LS76A Mitsubishi SN74LSl12A Motorola DM54H21 t National 
SN54LS76A t Motorola DM54LSl12 t National 120 DM74H21 National 
SN74LS76A Motorola DM74LSl12 National SN54H21 tTl (840) 
DM54LS76 t National 54LSl12 Signetlcs SN74H21 TI (840) 180 
DM74LS76 National 74LSl12 Signetics TIL-LS 54LS21 t Fairchild 
54LS76 t Signetics 60 SN54LS112A ttl (871) 74LS21 Fairchild 
74LS76 Signetics SN74LS112A TI (871) HD74LS21 Hitachi 
SN54LS76A tTl (858) TIL-S 54S112 t Fairchild M74LS21 Mitsubishi 
SN74LS76A TI (858) (Continued) (Continued) 

t Military Temperature Range (-55° to 125°C) • Typical Value 
Bold faca Indlcatas Iddlllonal dall Is provided on Ibe plge Doled. 
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MASTER SELECTION GUIDE 

DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source line Device Source Line 

Gates, AND (Cont'd) Triple 3-lnput Quad 2-lnput 
(Cont'd) TIL (Cont'd) 

Dual4-lnput TIL-LS 54LS11 t Fairchild DM7408 National 130 
TIL-LS (Cont'd) 74LS11 Fairchild 5408 Signetics 

SN54LS21 t Motorola M74LS11 Mitsubishi 7408 Signetics 
SN74LS21 Motorola SN54LS11 t Motorola SN540S tTl (S35) 
DM54LS21 t National SN74LS11 Motorola SN140S TI (S35) 
DM74LS21 National . DM54LS11 . t National TIL-ALS 
54LS21 tSGS DM74LS11 National 70 SN54ALSoS t Molorola (132) 
74LS21 SGS 54LS11 tSGS SN54ALS516 t Molorola (132) 
54LS21 t Signetics 74LS11 SGS SN14ALSoS Molorola (132) 
74LS21 Signetics 54LS11 t Signetics SN14ALS516 Molorola (132) 
SN54LS21 ' tTl (S4O) 74LS11 Signetics DM54ALS08 t National 
SN14LS21 TI (S4O) 10 SN54LSll TI (S36) DM54ALS576 t National 140 

Triple 3-lnput, Open Collector SN74LSll tTl (S36) DM74ALS08 National 
'TIL-ALS TIL-S 54S11 t Fairchild DM74ALS576 National 

SN54ALS15 t Molorola (132) 74S11 Fairchild SN54ALSoS tTl (S35) 
SN14ALS15 Molorola (132) HD74S11 Hitachi SN54ALSlOoS tTl (1015) 
SN54ALS15 tTl (S3S) DM54S11 t National 80 SN14ALSoS TI (S35) 
SN14ALS15 TI (S3S) DM74S11 National SN14ALSlooS TI (1015) 

TIL-H SN54H15 tTl (S3S) 54S11 t Signetics TIL-AS SN54ASoS tTl (S35) 
SN14H15 TI (S3S) 74S11 Signetics SN14ASoS TI (S35) 

TIL-LS 54LS15 t Fairchild SN54S11 tTl (S36) TTL-F 54F08 t Fairchild 
74LS15 Fairchild SN14S11 TI (S36) 74F08 Fairchild 150 
HD74LS15 Hitachi Quad 2-lnput, Open Collector MC54FoS t Molorola (131) 
M74LS15 Mitsubishi 20 TTL 5409 t Fairchild MC14FoS Molorola (131) 
SN54LS15 t Motorola 7409 Fairchild 74F08 Signetics 
SN74LS15 Motorola ZN5409 t Ferranti 

TTL-H 54H08 t Fairchild 
DM54LS15 t National ZN7409 Ferranti 

74H08 Fairchild 
DM74LS15 National HD7409 Hitachi 90 

MC3001 Motorola 
54LS15 tSGS MC5409 t Motorola 

MC3101 t Motorola 
74LS15 SGS MC7409 Motorola 

DM54H08 t National 
SN54LS15 ttl (S3S) DM5409 t National 

DM74H08 National 
SI14LS15 TI (S3S) DM7409 National 

SI5409 tTl (S36) TIL-LS 54LS08 t Fairchild 
TTL-S 54S15 t Fairchild 

74LS08 Fairchild 
74S15 Fairchild 30 SI1409 TI (S36) 

HD74LS08 Hitachi 
HD74S15 Hitachi TIL-ALS M74LS08 Mitsubishi 
DM54S15 t National SI54ALS09 t Molorola (732) 

SN54LS08 t Motorola 
DM74S15 National SI14ALS09 Molorola (132) 

SN74LS08 Motorola 
SI54S15 tTl (S3S) SI54ALS09 tTl (S36) 

DM54LS08 t National 8114S15 TI (S3S) SI14ALS09 TI (S36) 100 
DM74LS08 National 

Triple 3-lnput TTL-H 54H09 t Fairchild 54LS08 tSGS 
TTL 5411 t Fairchild 74H09 Fairchild 74LS08 SGS Q) 

7411 Fairchild TIL-LS 54LS09 t Fairchild 54LS08 t Signetics 170 "0 
HD74LS11 Hitachi 74LS09 Fairchild 74LS08 Signetics ::J 
DM5411 t National HD74LS09 Hitachi SI54LSoS tTl (S35) (9 
DM7411 National 40 M74LS09 Mitsubishi SN74LSOS TI (S35) C 5411 t Signetics SN54LS09 t Motorola TTL-S 54S08 t Fairchild 0 7411 Signetics SN74LS09 Motorola 74S08 Fairchild -+-' 

TTL-ALS DM54LS09 t National DM54S08 t National 
() 

SI54ALSll t Molorola (132) DM74LS09 National 110 Q) 
DM74S08 National SI14ALSll Molorola (132) DM74S09 National 54S08 t Signetics 

Q) 

SN54ALS1011 tTl (1015) 54LS09 tSGS 74S0B Signetics 
CI) 

S154ALS11 tTl (S36) 74LS09 SGS SN54SoS tTl (S35) 180 
I.-

S114ALS1011 TI (1015) Q) \ 54LS09 t Signetics SN14SoS TI (S35) -+-' 
8N14ALS11 TI (S36) 74LS09 Signetics (j) 

TTL-AS Sl54A811 tTl (S36) S154LS09 tTl (S36) Hex 2-lnput Line Driver/Buffer CU 
TTL-ALS ~ 8114A811 TI (S36) 50 SN14LS09 tTl (S36) 

SN54ALSSOS tTl (1003) 
TTL-F 54F11 t Fairchild TTL-S 54S09 t Fairchild SI14ALSSoS TI (1003) 

74F11 Fairchild DM54S09 t National 
TTL-AS SN54ASB08 tTl 

MC54Fll t Molorola (731) 8154S09 tTl (S36) 120 
SN74ASB08 TI 

MC74F11 Molorola (731) SN14So9 TI (S36) 
74F11 Signetics Quad 2-lnput Gates, NAND 

TTL-H 54H11 t Fairchild TTL 5408 t Fairchild 
74H11 Fairchild 7408 Fairchild Dual4-lnput Buffer 
MC3006 Motorola ZN540B t Ferranti TTL 5440 t Fairchild 

MC3106 t Motorola ZN7408 Ferranti 7440 Fairchild 

DM54H11 t National 60 HD7408 Hitachi ZN5440 t Ferranti 

DM74H11 National MC5408 t Motorola ZN7440 Ferranti 

S154H11 tTl (S36) MC740B Motorola HD7440 Hitachi 190 

SI14Hll TI (S36) DM5408 t National MC5440 t Motorola 
(Continued) (Continued) (Continued) 

t Military Temperature Range (-55 0 to 125°C) • Typical Value 
Bold raclladlcal,s addllloaal dala Is provided oa Ib, pagl aOled. 
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DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source Line Device Source Line 

Gates, NAND (Cont'd) Dual 4-lnput, Open Collector Dual 4-lnput 
TIl-lS (Cont'd) TIl-lS (Cont'd) 

Dual4-lnput Buffer 74LS22 Fairchild 8N54L820 ttl (839) 
TIL (Cont'd) HD74LS22 Hitachi 8N74L820 TI (839) 

MC7440 Motorola M74LS22 ' Mitsubishi TIL-S 54S20 t Fairchild 
DM5440 t National SN54LS22 t Motorola 74S20 Fairchild 
DM7440 National SN74LS22 Motorola HD74S20 Hitachi 
DM9009C National DM54LS22 t National DM54S20 t National 
5440 tSignetics DM74LS22 National 70 DM74S20 National 
7440 Signetics 54LS22 tSGS 54S20 t Signetlcs 
8N5440 tTl (845) 74LS22 SGS 74S20 Signetlcs 
8N7440 TI (845) 8N54L822 ttl (840) 8154820 ttl (839) 140 

TIL-ALS 8N74L822 TI (840) 8N74820 TI (839) 
8N54AL840 t Moloroll (732) TIL-S 54S22 t Fairchild Dual 5-lnput 
8N74AL840 Moloroll (732) 10 74S22 Fairchild TIL DM7092 t National 
8N54AL840 tTl (845) HDs4S22 Hitachi DM8092 National 
8N74AL840 TI (845) DM54S22 t National Triple 3-lnput, Open Collector 

TIL-H 54H40 t Fairchild DM74S22 National TIL 5412 t Fairchild 
74H40 Fairchild 8N54822 tTl (840) 80 7412 Fairchild 
MC3024 Motorola 8N74822 TI (840) ZN5412 t Ferranti 
MC3025 Motorola Dual4-lnput ZN7412 Ferranti 
MC3124 t Motorola TIL 5420 t Fairchild HD7412 HitachI 
MC3125 t Motorola 7420 Fairchild 8N5412 tTl (837) 
DM54H40 t National ZN5420 t Ferranti SN7412 TI 150 
DM74H40 National 20 ZN7420 Ferranti 

TIL-ALS 
8N54H40 tTl (845) HD7420 Hitachi 8N54AL812 t Moloroll (732) 
8N74H40 TI (845) MC5420 t Motorola 8N74AL812 Molaroll (732) 

t Fairchild MC7420 Motorola 8N54AL812 ttl (837) TIL-LS 54LS40 
74LS40 Fairchild DM5420 t National 8N74AL812 TI (837) 

DM7420 National 90 HD74LS40 Hitachi 
DM9004C National TIL-H MC3007 Motorola 

M74LS40 Mitsubishi 
5420 t Signetics MC3107 t Motorola 

SN54LS40 t Motorola 
7420 Signetics TIL-LS HD74lS12 Hitachi 

SN74LS40 Motorola 
8N5420 tTl (839) M74lS12 Mitsublshl 

DM54LS40 t National 
8N54L20 tTl (839) SN54LS12 t Motorola 

DM74LS40 National 30 
8N7420 TI (839) SN74LS12 Motorola 160 

54LS40 t SGS DM54LS12 t National 
74LS40 SGS TIl-ALS 

DM74LS12 National 
54LS40 . t Signetics 8N54AL820 t Moloroll (732) 

8N54L812 tTl (837) 8N74AL820 Moloroll (732) 74LS40 Signetics 
8N54AL81 020 tTl (1016) 8N74L812 TI (837) 

8N54L840 tTl (845) 
8N54AL820 tTl (839) 100 TIL-S HD74S12 Hitachi 8N74L840 TI (845) 
8N74AL81 020 TI . (1016) Triple 3-lnput TIL-S 54S40 t Fairchild 8N74AL820 TI (839) TIL 5410 t Fairchild Q) 74S40 Fairchild 

(839) 7410 Fairchild "0 TIL-AS 8N54A820 tTl HD74S40 Hitachi 
8N74A820 TI (839) ZN5410 t Ferranti :::J DM54S40 t National 40 

ZN7410 Ferranti (9 DM74S40 National TIL-F 54F20 t Fairchild 
HD7410 Hitachi 170 74F20 Fairchild C 54S40 t Signetics 

MC54F20 t Moloroll (731) MC5410 t Motorola 0 74S40 Signetics 
MC74F20 Moloroll (731) MC54F10 t Molarall (731) ........ 8N54840 tTl (845) 

MC7410 Motorola () 
8N74840 TI (845) 54F20 t Signetics 

t National Q) 
74F20 Signetics 110 DM5410 

Q) Dual4-lnput, Open Collector DM7410 National TIL-H 54H20 t Fairchild (J) TIL 5422 t Fairchild DM9003C National 
7422 Fairchild 74H20 Fairchild 

5410 t Signetics ~ 
MC3010 Motorola Q) HD7422 Hitachi 
MC3110 t Motorola 7410 . Signetics ........ 8N5422 ttl (840) 8N5410 ttl (836) (f) 
DM54H20 t National ct:S 8N7422 TI (840) 50 8N54L10 tTl (836) 180 

~ DM74H20 National 
8N7410 TI (836) TIL-ALS 8N54H20 tTl (839) 

8N54AL822 t Moloroll (732) 
8N74H20 TI (839) TIL-ALS 

8N74AL822 Moloroll (732) 
t Fairchild 8N54AL810 t Moloroll (732) 

8N54AL822 tTl (840) TIL-LS 54LS20 
8N74AL810 Maloroll (732) 

TI (840) 74LS20 Fairchild 120 
8N54AL810 tTl (836) 8N74AL822 

HD74LS20 Hitachi 
TIL-H 54H22 t Fairchild M74LS20 Mitsubishi 8N54AL81010 tTl (1015) 

8N74AL810 TI (836) 74H22 Fairchild SN54LS20 t Motorola 
8N74AL81010 TI (1015) MC3012 Motorola SN74LS20 Motorola 

MC3112 t Motorola DM54LS20 t National TIL-AS 8N5U810 tTl (836) 
DM54H22 t National DM74LS20 National 8N74A810 TI (836) 
DM74H22 National 60 54LS20 tSGS TIl-F 54F10 t Fairchild 190 
8N54H22 tTl (840) 74LS20 SGS \ 74F10 Fairchild 
8N74H22 TI (840) 54LS20 t Signetics MC74F10 Moloroll (731) 

TIL-LS 54LS22 t Fairchild 74LS20 Signetics 130 74F10 Signetics 
(Continued) (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold 'ICI lodlcilis Iddlllonil dill Is provldld 00 I~I PIUI 1011d. 
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MASTER SELECTION GUIDE 

DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source ' Line Device Source Line 

Gates, NAND (Cont'd) Quad 2-lnput Buffer, Open Collector Quad 2-lnput, Open Collector 
TIl-S (Cont'd) TIL (Cont'd) 

Triple 3-lnput 74S38 Signetics MC5403 t Motorola 130 
(Cont'd) SN54S38 tTl (844) MC7401 Motorola 

TIl-H 54Hl0 t Fairchild SN74S38 TI (844) MC7403 Motorola 
74Hl0 Fairchild Quad 2-lnput Buffer, Open Collector, to 15 V OM5401 t National 

OM5403 t National MC3005 Motorola TIl-lS 54lS26 t Fairchild 
OM7401 National MC3105 t Motorola 74lS26 Fairchild 70 

National OM54Hl0 t National SN54lS26 t Motorola OM7403 
OM9012C National OM74Hl0 National SN74lS26 Motorola 
5403 t Signetics SN54H10 tTl (836) OM54lS26 t National 
7403 Signetics SN74H10 TI (836) OM74lS26 National 

TIl-lS 54lS10 t Fairchild T74lS26 SGS SN5401 tTl (833) 140 
SN5403 tTl (834) 74lS10 Fairchild 10 54lS26 t Signetics 
SN54L03 tTl (834) H074lS10 Hitachi 74lS26 Signetics 
SN7401 TI (833) M74lS10 Mitsubishi SN54lS26 tTl (841) 
SN7403 TI (834) SN54lS10 t Motorola SN74LS26 TI (841) 

TIl-AlS SN74lS10 Motorola Quad 2-lnput, Buffer, Three-State 
SN54ALS01 t Molorola (732) OM54lS10 t National TIL OM7099 t National 80 
SN54AlS03 t Motorola (732) OM74lS10 National OM8099 National 
SN74ALS01 Molorola (732) 54LS10 tSGS 

Quad 2-lnput Buffer SN74ALS03 Molorola (732) 74lS10 SGS TIL 5437 t Fairchild SN54ALS01 tTl (833) 54lS10 t Signetics 7437 Fairchild SN54ALS03 tTl (834) 150 74lS10 Signetics 20 ZN5437 t Ferranti SN54ALS1003 tTl (1014) SN54LS10 tTl (836) ZN7437 Ferranti SN74ALS01 TI (833) SN74LS10 TI (836) 
H07437 Hitachi SN74ALS03 TI (834) 

TTl-S 54S10 t Fairchild MC5437 t Motorola SN74ALSl003 TI (1014) 
74S10 Fairchild MC7437 Motorola 

TIl-H 54HOl t Fairchild H074S10 Hitachi OM5437 t National 
74HOl Fairchild OM54S10 t National OM7091 t National 90 
MC3004 Motorola OM74S10 National OM7437 National 
MC3104 t Motorola 54S10 t Signetics OM8091 National 
OM54HOl t National 74S10 Signetics 5437 t Signetics 
OM74HOl National SN54S10 tTl (836) 30 7437 Signetics 
SN54H01 tTl (833) SN74S10 TI (836) SN5437 tTl (844) 
SN74H01 TI (833) 

Quad 2-lnput Buffer, Open Collector SN7437 TI (844) 
TIl-lS 54lS03 t Fairchild TTL 5438 t Fairchild TIl-AlS 74lS03 Fairchild 7438 Fairchild SN54ALS37 t Molorola (732) 

H074lS01 Hitachi 7439 Fairchild SN74ALS37 Moloroll (732) 
H074lS03 Hitachi ZN5438 t Ferranti SN54ALS37 tTl (844) 
M74lS03 Mitsubishi ZN7438 Ferranti SN74ALS37 TI (844) 100 SN54lS01 t Motorola H07438 Hitachi TIl-lS 54lS37 t Fairchild SN54lS03 t Motorola MC5438 t Motorola 74lS37 Fairchild SN74lS01 Motorola 170 (]) MC7438 Motorola H074lS37 Hitachi SN74lS03 Motorola "'0 

OM5438 t National 40 M74lS37 Mitsubishi OM54lS01 t National :J OM7438 National SN54lS37 t Motorola OM54lS03 t National CJ 5439 t Signetics SN74lS37 Motorola OM74lS01 National 
C 7438 Signetics OM54lS37 t National OM74lS03 t National 0 7439 Signetics OM74lS37 National 54lS03 tSGS +oJ SN5438 tTl (844) 54lS37 tSGS 74lS03 tSGS () 
(]) SN5439 tTl (844) 74lS37 SGS 110 54lS01 t Signetics 

SN7438 TI (844) 54lS37 t Signetics 54lS03 t Signetics (]) 
SN7439 TI (844) 74LS37 Signetics 74lS01 Signetics 180 C/) 

SN54lS37 tTl (844) SN54lS01 tTl (833) ~ TIl-AlS 
(]) SN54ALS38 t Moloroll (732) SN74LS37 TI (844) SN54lS03 tTl (834) 

+oJ SN74ALS38 Moloroll (732) 50 SN74lS01 tTl (833) en TIl-S 54S37 t Signetics 
CO SN54ALS38 tTl (844) 

74S37 Signetics SN74lS03 tTl (834) 
~ SN74ALS38 TI (844) 

SN54S37 tTl (844) TIl-S 74S03 Fairchild 
TTl-lS 54lS38 t Fairchild SN74S37 TI (844) H074S03 Hitachi 

74lS38 Fairchild Quad 2-lnput, Open Collector OM54S03 t National 
OM74S03 National H074lS38 Hitachi TIL 5401 t Fairchild 

M74lS38 Mitsubishi 5403 t Fairchild 120 54lS38 tSGS 
74lS38 SGS 190 SN54lS38 t Motorola 7401 Fairchild 

SN74lS38 Motorola 7403 Fairchild 74S03 Signetics 
OM54lS38 t National ZN5401 t Ferranti SN54S03 tTl (834) 
OM74lS38 National 60 ZN5403 t Ferranti SN74S03 TI (834) 
54lS38 t Signetics ZN7401 Ferranti Quad 2-lnput 
74lS38 Signetics ZN7403 Ferranti TIL 5400 t Fairchild 
SN54lS38 tTl (844) H07401 Hitachi 7400 Fairchild 
SN74LS38 TI (844) H07403 Hitachi ZN5400 t Ferranti 

TIl-S 54S38 t Signetics MC5401 t Motorola ZN7400 Ferranti 
(Continued) (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold flclladlcllas Iddltlonll dill II provldld on Ibl pigi nOlld. 
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Ie MASTER 

DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source line Device Source line Device Source line 

Gates, NAND (Cont'd) 8-lnput 13-lnput 
TIL (COnrd) TIL-S (Cont'd) 

Quad 2-lnput HD7430 Hitachi DM54S133 t National 
TIL (Cont'd) MC5430 t Motorola DM74S133 National 130 

HD7400 Hitachi MC7430 . Motorola 54S133 t Signetics 
MC5400 t Motorola DM5430 t-National 74S133 Signetlcs 
MC7400 Motorola DM7430 National 8N548133 tTl (877) 
DM5400 t,National 5430 t Signetics 8N74S133 TI (877) 
DM7400 National 7430 Signetlcs 70 
DM9002C National 8N5430 tTl (842) Gates, AND-OR 
5400 t Signetics 8N54L30 , tTl (842) 
7400 Signetics 8N7430 TI (842) 2-2-2-3-lnput, Expandable 
8N5400 tTl (833) TIL-ALS 

TIL-H 54H52 t Fairchild 
8N7400 TI ' (833) 10 8N54AL830 tTl (842) 

74H52 Fairchild 

TIL-ALS 8N74AL830 TI (842) 
MC3031 Motorola 

8N54AL800 t Malaroll (732) MC3131 t Motorola 

8N74AL800 Malara II (732) 
TIL-AS 8N54A830 tTl (842) DM54H52 t National 

DM54ALSOO t National 
8N74A830 TI (842) DM74H52 National 140 

DM74ALSOO National TIL-H 54H30 t Fairchild SN54H52 tTl 

8N54AL800 tTl (833) 74H30 Fairchild SN74H52 TI 

8N54AL81 000 tTl (1013) MC3015 Motorola 80 

8N74AL800 TI (833) MC3016 Motorola Gates, AND-OR-Invert 
8N74AL81000 TI (1013) MC3115 t Motorola 

TIL-AS 8N54A800 tTl 
MC3116 t Motorola Dual2-Wide 2-lnput (one gale Is expandable) 

(833) DM54H30 t National TIL 5450 t Fairchild 
8N74ASOO TI (833) 20 DM74H30 National 7450 Fairchild 

TIL-F 54FOO t Fairchild 8N54H30 tTl (842) ZN5450 t Ferranti 

74FOO Fairchild 8N74H30 TI (842) ZN7450 Ferranti 

MC54FOO t Maloroll (731) TIL-LS 54LS30 t Fairchild 
HD7450 Hitachi 

MC74FOO Malara II (731) 74LS30 Fairchild MC5450 t Motorola 

54FOO Signetics HD74LS30 Hitachi 90 MC7450 Motorola 

74FOO Signetics M74LS30 Mitsubishi DM5450 t National 150 

TIL-H 54HOO t Fairchild SN54LS30 t Motorola DM7450 National 

74HOO Fairchild SN74LS30 Motorola DM9005C National 

MC3000 Molaroll (729) DM54LS30 t National 5450 .t Signetics 

MC3100 t Molaroll (729) 30 DM74LS30 National 7450 Signetics 

DM54HOO t National 54LS30 tSGS SN5450 tTl (848) 

DM74HOO National 74LS30 SGS SN7450 TI (848) 

8N74HOO TI (833) 54LS30 t Signetics TIL-H 54H50 t Fairchild 

TIL-LS 54LSOO t Fairchild 74LS30 Signetics 74H50 Fairchild 

74LSOO Fairchild 8N54LS30 tTl (842) 100 MC3020 Motorola 

HD74LSOO Hitachi 8N74LS30 TI (842) MC3120 t Motorola 160 

M74LSOO Mitsubishi TIL-S 54S30 t Fairchild DM54H50 t National 

Q) SN54LSOO t Motorola 74S30 Fairchild DM74H50 National 

"0 SN74LSOO Motorola DM54S30 t National 8N54H50 tTl (848) 

:::J DM54LSOO t National 40 DM74S30 National 8N74H50 TI (848) 

C) . DM74LSOO National ~N54830 tTl (842) Dual2-Wlde 2-lnput 

C 54LSOO tSGS 8N74830 TI (842) TIL 5451 t Fairchild 

0 74LSOO SGS 12-lnput, Three-State 7451 Fairchild 

..- 54LSOO t Signetics TIL-S 54S134 t Fairchild ZN5451 t Ferranti 

U 74LSOO Signetics 74S134 Fairchild ZN7451 Ferranti 
Q) 8N54L800 tTl (833) HD74S134 Hitachi 110 HD7451 Hitachi 
Q) 8N74LSOO TI (833) DM54S134 t National MC5451 t Motorola 170 

(f) 
TIL-S 54S00 t Fairchild DM748134 National MC7451 Motorola 

~ 74S00 t Fairchild 548134 t Signetics DM5451 t National 
Q) ..- HD74S00 Hitachi 50 74S134 Signetics DM7451 National 
(J) DM54S00 t National 8N548134 tTl (877) 5451 t Signetics 
CU 
~ DM74S00 National 8N748134 TI (877) 7451 Signetlcs 

54S00 t Signetlcs 13-lnput 8N5451 tTl (848) 

74S00 Signetics TIL-ALS 8N54L51 tTl (848) 

8N54800 tTl (833) 8N54ALS133 tTl (877) SN7451 TI (848) 

8N74800 TI (833) SN74AL8133 TI (877) TIL-H 54H51 t Fairchild 

Hex 2-lnput Line Driver/Buffer TIL-LS 54LS133 t Fairchild 74H51 Fairchild 180 

TIL-ALS 74LS133 Fairchild 120 MC3023 Motorola 

8N74AL8804 TI (1002) M74LS133 Mitsublshi MC3123 t Motorola 

TIL-AS SN54A8804 tTl (1002) SN54LSl33 t Motorola DM54H51 t National 
8N74A8804 TI (1002) SN74LS133 Motorola DM74H51 National 

a-Input 54LS133 tSGS SN54H51 tTl (848.849) 

TIL 5430 t Fairchild 60 74LSl33 SGS 8N74H51 TI (848.849) 

7430 Fairchild TIL-S 54S133 t Fairchild TIL-LS 54LS51 t FairChild 
ZN5430 t Ferranti 748133 Fairchild 74LS51 FairChild 
ZN7430 Ferranti HD74S133 Hitachi HD74LS51 Hitachi 

(Continued) (Continued) (Continued) 

t Military Temperature Range (- 55°. to 125°C) * Typical Value 
Bald flclladlcllas Iddlllonil dill Is provldld on Ibl pigi aOlld_ 
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DIGITAL-TTL (Cont'd) 

Function 
Device Source 

Gates, AND-OR-Invert (Cont'd) 

Dual 2-Wide 2-lnput 
TIL-LS 

t Motorola 
Motorola 

t National 
National 

tSGS 
SGS 

t Signetics 

(Cont'd) 

Line 

SN54LS51 
SN74LS51 
DM54LS51 
DM74LS51 
LS5451 
LS7451 
54LS51 
74LS51 
8N54L851 
8N74L851 

Signetics 
tTl 

TI 
(848) 
(848) 10 

TIL-S 54S51 
74S51 
DM54S51 
DM74S51 
54S51 
74S51 
8N54851 
8174851 

t Fairchild 
Fairchild 

t National 
National 

t Signetics 
Signetics 

tTl (848) 
TI (848) 

Dual4-lnput Expander (for 5417423,54/7450, 5417453) 
TIL 5460 t Fairchild 

7460 Fairchild 
HD7460 
MC5460 
MC7460 
DM5460 
DM7460 
5460 
8N5460 
8N7460 

Hitachi 
t Motorola 

Motorola 
t National 

National 
t Signetics 
tTl (852) 

TI (852) 

Dual4-lnput Extender (for 9005, 9008) 
TIL DM9006C National 

2-Wide, 4-lnput 

20 

TIL 8N54L55 TI (851) 30 
TIL-LS 54LS55 t Fairchild 

74LS55 Fairchild 
HD74LS55 Hitachi 
SN54LS55 t Motorola 
SN74LS55 Motorola 
DM54LS55 t National 
DM74LS55 National 
54LS55 t SGS 
74LS55 SGS 

Function 
Device 

2-2-2-3-lnput, Expandable 
TIL-H 

4-Wide 2-lnput 

8N54H53 
8N74H53 

TIL 5454 
7454 
ZN5454 
ZN7454 
HD7454 
MC5454 
MC7454 

DM5454 
DM7454 

8N5454 
8N54L54 
8N7454 

4-Wide 2-lnput, Expandable 
TIL 5453 

7453 
ZN5453 
ZN7453 
HD7453 
MC5453 
MC7453 
DM5453 
DM7453 
8N5453 
8N7453 

4-Wide 2-2-3-3-lnput 
TIL-LS 54LS54 

74LS54 
HD74LS54 
SN54LS54 
SN74LS54 
DM54LS54 
DM74LS54 
54LS54 
74LS54 
54LS54 
74LS54 
8N54L854 
8N74L854 

8N54L855 tTl (851) 40 
8N74L855 TI (851) 4-2-3-2-lnput ______________ ~ TIL-F 54F64 

2-Wide, 4-lnput, Expandable 74F64 
TIL-H 54H55 t Fairchild MC54F64 

74H55 Fairchild MC74F64 
DM54H55 t National 
DM74H55 National 
8N54H55 tTl (851) 
8N74H55 TI (851) 

2-2-2-3-lnput 
TIL-H 54H54 

74H54 
DM54H54 
DM74H54 
8N54H54 
8N74H54 

2-2-2-3-lnput, Expandable 
TIL DM9008C 
TIL-H 54H53 

74H53 
MC3032 
MC3132 
DM54H53 
DM74H53 

t Fairchild 
Fairchild 

t National 50 
National 

tTl (850) 
TI (850) 

National 
t Fairchild 

Fairchild 
Motorola 

t Motorola 
t National 

National 60 
(Continued) 

54F64 

TIL-S 54S64 
74S64 
HD74S64 
DM54S64 
DM74S64 
54S64 
74S64 
8N54864 
8N74864 

4-2-3-2-lnput, Open Collector 
TIL-S 74S65 

HD74S65 
DM54S65 
DM74S65 
54S65 
8N54865 
8N74865 

Source 

tTl 
TI 

t Fairchild 
Fairchild 

t Ferranti 
Ferranti 
Hitachi 

t Motorola 
Motorola 

t National 
National 

tTl 
tn 

TI 

t Fairchild 
Fairchild 

t Ferranti 
Ferranti 
Hitachi 

t Motorola 
Motorola 

t National 
National 

tTl 
TI 

t Fairchild 
Fairchild 
Hitachi 

t Motorola 
Motorola 

t National 
National 

tSGS 
SGS 

t Signetics 
Signetics 

tTl 
TI 

t Fairchild 
Fairchild 

t Motorola 
Motorola 

t Signetics 

t Fairchild 
t Fairchild 

Hitachi 
t National 

National 
t Signetics 
t Signetics 

TI 
TI 

t Fairchild 
t Hitachi 
t National 
t National 
t Signetics 

tTl 
tTl 

, t Military Temperature Range (- 55° to 125°C) * Typical Value 

(Cont'd) 
(849) 

(849) 

(850) 
(850) 
(850) 

(849) 
(849) 

(850) 
(850) 

(731) 
(731) 

(853) 
(853) 

(853) 
(853) 

MASTER SELECTION GUIDE 

Line 

70 

80 

90 

100 

Function 
Device 

Gates, OR 

Quad 2-lnput 
TIL 5432 

TIL-ALS 

7432 
ZN5432 
ZN7432 
HD7432 
DM5432 
DM7432 
5432 
7432 
8N5432 
8N7432 

8N54AL832 
8N74AL832 
DM54ALS32 
DM74ALS32 
8N54AL81 032 
8N54AL832 
8N74AL81032 
8N74AL832 

TIL-F 54F32 
74F32 
MC54F32 
MC74F32 
74F32 

TIL-H MC3003 
MC3103 

TIL-LS 54LS32 

TIL-S 

74LS32 
HD74LS32 
M74LS32 
SN54LS32 
SN74LS32 
DM54LS32 
DM74LS32 
54LS32 
74LS32 
54LS32 ' 
74LS32 
8N54L832 
8N74L832 

54S32 
74S32 
DM54S32 
DM74S32 
54S32 
74S32 
8N54832 
8N74832 

Hex 2-lnput Line Driver/Buffer 
TIL-ALS 

8N54AL8832 
8N74AL8832 

TIL-AS SN54AS832 
SN74AS832 

Gates, NOR 

110 Dual4-lnput, with Strobe 
TIL 5425. 

7425 
ZN5425 
ZN7425 
HD7425 
MC5425 
MC7425 
DM5425 
DM7425 
5425 

Source 

t Fairchild 
Fairchild 

t Ferranti 
Ferranti 
Hitachi 

Line 

120 

t National 
National 

t Signetics 
Signetics 

tTl 
TI 

(843) 
(843) 130 

t Motorola (732) 
Motorola (732) 

t National 
National 

tTl (1016) 
tTl (843) 

TI (1016) 
TI (843) 

t Fairchild 
Fairchild 

t Motorola (731) 
Motorola (731) 
Signetics 

Motorola 
t Motorola 

t Fairchild 
F,airchild 
Hitachi 
Mitsubishi 

t Motorola 
Motorola 

t National 
National 

tSGS
1 

SGS 
t Signetics 

Signetics 
tTl (843) 

TI (843) 

t Fairchild 
Fairchild 

t National 
National 

t Signetics 
Signetics 

tTl (843) 
TI (843) 

tTl (1004) 
tTl (1004) 

140 

160 

-+-' 
() 
Q) 

Q) 
(f) 
~ 

Q) 
-+-' 
CJ) 

tTl 
TI 

170' CO 

t Fairchild 
Fairchild 

t Ferranti 
Ferranti 
Hitachi 

t Motorola 
Motorola 

t National 
National 

t Signetics 
(Continued) 

~ 

180 

Bold faca Indicates addlllonal data Is provided on the paue notad. 
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Ie MASTER 

DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source Line Device Source Line 

Gates, NOR (Cont'd) Triple 3-lnput Quad 2-lnput (54n428 devices are also buffers) 
TTL-LS (Cont'd) TTL-LS (Cont'd) 

DuaI4-lnput, with Strobe SN54LS27 tTl (842) SN54LS28 t Motorola 
TTL (Cont'd) SN74LS27 TI (842) SN74LS02 Motorola 

7425 Signetlcs Quad 2-lnput Buffer, Open Collector SN74LS28 Motorola 
SN5425 tTl TTL 5433 t Signetics DM54LS02 t National 
SN7425 TI (841) 7433 Signetics DM74LS02 National 130 

DuaI4-lnput, with Strobe, Expandable (see 54n460 SN5433 tTl (843) 54LS02 tSGS 
expander) SN7433 TI (843) 74LS02 SGS 

TTL 5423 t Fairchild TTL-ALS T54LS28 tSGS 
7423 Fairchild SN54ALS33 t Motorola (732) T74LS28 SGS 
HD7423 Hitachi SN74ALS33 Motorola (732) 54LS02 t Signetlcs 
MC5423 t Motorola SN54ALS33 tTl (843) 54LS28 t Signetics 
MC7423 Motorola 8N74AL833 TI (843) 70 74LS02 Signetlcs 
DM5423 t National TTL-LS 54LS33 t Fairchild SN54LS02 tTl (833) 
DM7423 National 10 74LS33 Fairchild 8N54LS28 tTl (842) 
8N5423 tTl (840) SN54LS33 t Motorola 8N74L802 TI (833) 140 
SN7423 TI (840) SN74LS33 Motorola SN74LS28 TI (842) 

Dual 5-lnput T54LS33 tSGS TTL-S 54S02 t Fairchild 
TTL-ALS T74LS33 SGS 74S02 Fairchild 

SN54ALS260 tTl 54LS33 t Signetlcs HD74S02 Hitachi 
TTL-LS 54LS260 t Fairchild 74LS33 Signetics DM54S02 t National 

74LS260 Fairchild SN54LS33 tTl (843) DM74S02 National 
SN54LS260 t Motorola SN74LS33 TI (843) 80 54S02 t Signetics 
SN74LS260 Motorola Quad 2-lnput (54n428 devices are also buffers) 74502 Signetics 
T54LS260 tSGS TTL 5402 t Fairchild SN54S02 tTl (833) 
T74LS260 SGS 7402 Fairchild SN74S02 TI (833) 150 
54LS260A t Signetics 20 ZN5402 t Ferranti Quad 2-lnput 
74LS260 Signetics ZN5428 t Ferranti TTL-H MC3002 Motorola 
SN54LS260A tTl ZN7402 Ferranti MC3102 t Motorola 

TTL-S 54S260 t Fairchild ZN7428 Ferranti Hex 2-lnput line Driver/Buffer 
74S260 Fairchild HD7402 Hitachi TTL-ALS 
DM74S260 National MC5402 t Motorola SN54ALS805 tTl (1003) 
54S260 t Signetics MC7402 Motorola SN74ALS805 TI (1003) 
74S260 Signetics DM5402 t National 90 
8N54S260 tTl (918) DM7402 National TTL-AS SN54AS805 ttl 

SN748260 TI (918) 5402 t Signetics SN74AS805 TI 

Triple 3-lnput 5428 t Signetics 
Gates, ORINOR 

TTL 5427 t Fairchild 30 7402 Signetics 

7427 Fairchild 7428 Signetics Quad 2-lnput 
ZN5427 t Ferranti SN5402 tTl (833) TTL-S 54S135 t Fairchild 
ZN7427 Ferranti 

8N5428 tTl (842) 74S135 Fairchild 
Q) HD7427 Hitachi 

8N7402 TI (833) HD74S135 Hitachi 
"0 MC5427 t Motorola 

8N7428 TI (842) . DM54S135 t National 160 
:::J MC7427 Motorola TIL-ALS DM74S135 National 
(!J DM5427 t National 8N54AL802 t Motorola (732) 100 54S135 t Signetics 

DM7427 National SN54AL828 t Molarala (732) 74S135 Signetics C 8N74ALS02 Motorola (732) 0 5427 t Signetics 8N548135 tTl (878) 
...... 7427 Signetics 40 8N74AL828 Motorola (732) 8N748135 TI (878) 
() DM54ALS02 t National 
Q) SN5427 tTl (842) 

DM74ALS02 National 
8N7427 TI (842) Gates, Exclusive OR 

Q) SN54AL802 tTl (833) 
(f) TIL-ALS 8N54AL81 002 tTl (1013) Quad 2-lnput, Open Collector 
).... SN54ALS27 t Matarala (732) SN54AL828 tTl (842) TIL HD74136 Hitachi 
Q) 8N74AL827 Molorola (732) 8N74AL802 TI (833) MC54136 t Motorola ...... 8N54AL827 tTl (842) 8N74AL81 002 TI (1013) 110 MC74136 Motorola en 
CO 8N74AL827 TI (842) 8N74AL828 TI (842) S8241 Signetics 
~ TTL-AS SN54A827 tTl (842) TIL-AS 8N54A802 tTl (833) 8N54136 tTl (878) 170 

8N74A827 TI (842) 8N74A802 TI (833) 8N74136 TI (878) 

TTL-LS 54LS27 t Fairchild TTL-F 54F02 t Fairchild TTL-LS 54LS136 Fairchild 
74LS27 Fairchild 50 74F02 Fairchild 74LS136 Fairchild 
HD74LS27 Hitachi MC54F02 t Motorola (731) HD74LS136 Hitachi 
M74LS27 Mitsublshi MC74F02 Motorola (731) M74LS136 Mltsublshl 
SN54LS27 t Motorola 74F02 Signetics SN54LS136 t Motorola 
SN74LS27 Motorola TIL-LS 54LS02 t Fairchild SN74LS136 Motorola 
DM54LS27 t National 54LS28 t Fairchild 120 DM54LS136 t National 
DM74LS27 ' National 74LS02 Fairchild DM74LS136 National 
54LS27 tSGS 74LS28 Fairchild 54LS136 tSGS 180 
74LS27 SGS HD74LS02 Hitachi 74LS136 SGS 
54LS27 t Signetics M74LS02 Mitsubishi 54LS136 t Signetics 
74LS27 Signetics 60 SN54LS02 t Motorola . 74LS136 Signetics 

(Continued) (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bold 'acllndlcatls additional dall Is provided on Ibe pigi nOlld. 
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DIGITAL-TTL (Cont'd) 

Function 
Device Source 

Gates, Exclusive OR (Cont'd) 

Quad 2-lnput, Open Collector 
TIL-LS 

SN54LS136 tTl 
SN74LS136 TI 

TIL-S DM54S136 t National 
National DM74S136 

N82S41 Signetics 

Quad 2-lnput, Totem Pole Outputs 
TIL 5486 t Fairchild 

TIL-ALS 

7486 Fairchild 
ZN5486 t Ferranti 
ZN7486 Ferranti 
HD7486 Hitachi 
MC5486 t Motorola 
MC7241 
MC7486 
MC8241 
DM5486 
DM7486 
DM74LS386 
RC8241 
RM8241 
5486 
7486 
SN5486 
SN7486 

SN54ALS86 
SN74ALS86 

Motorola 
Motorola 

t Motorola 
National 
National 
National 
Raytheon 

t Raytheon 
t Signetics 

Signetics 

tTl 
TI 

tTl 
TI 

TIL-F 54F86 t Fairchild 
Fairchild 

t Motoroll 
Motoroll 

t Signetics 
Signetics 

74F86 
MC54F86 
MC74F86 
54F86 
74F86 

TIL-LS 74LS86 
HD74LS386 
HD74LS86 
M74LS386 
M74LS86 
SN54LS386 
SN54LSSB 
SN74LS386 
SN74LS86 
DM54LS386 
DM54LS86 
DM74LS86 
54LS86 
74LS86 
54LS86 
74LS86 
SN54LS386 
SN54LS86 
SN74LS386 
SN74LS86 

TIL-S 54S86 

Quad 2-lnput 
TIL-H 

74S86 
HD74S86 
DM74S86 
54S86 
74S86 
SN54S86 
SN74S86 

MC3021 
MC3121 

Fairchild 
Hitachi 
Hitachi 
Mitsubishi 
Mitsubishi 

t Motorola 
t Motorola 

Motorola 
Motorola 

t National 
t National 

National 
tSGS 

SGS 
t Signetics 

Signetics 

tTl 
tTl 

TI 
TI 

t Fairchild 
Fairchild 
Hitachi 
National 

t Signetics 
Signetics 

tTl 
TI 

Motorola 
t Motorola 

t Military Temperature Range (- 55° to 125°C) 

~ IC MASTER 1983 

(Cont'd) 
(878) 
(878) 

line 

10 

Function 
Device 

Gates, Exclusive NOR 

Quad 2-lnput, Open Collector 
TIL 9386C 

9386M 
MC7242 
MC8242 
RC8242 
RM8242 
9386 
N8242 

TIL-LS 54LS266 

TIL-S 

74LS266 
M74LS266 
SN54LS266 
SN74LS266 
DM54LS266 
DM74LS266 
54LS266 
74LS266 
N8242 
S8242 
SN54LS266 
SN74LS266 

N82S42 

Source 

Fairchild 
t Fairchild 

Motorola 
t Motorola 

Raytheon 
t Raytheon 

Signetics 
Signetics 

t Fairchild 
Fairchild 
Mitsubishi 

t Motorola 
Motorola 

t National 
National 

tSGS 
SGS 
Signetics 

t Signetics 
tTl 

TI 
(918) 
(918) 

line 

70 

80 

Signetics 
201---------------------~---------

(862) 
(862) 

(862) 
(862) 

(731) 
(731) 

Quad 2-lnput 
TIL-H MC3022 

MC3122 
Motorola 

t Motorola 

Gates, Miscellaneous . 

Dual Majority Logic 
TIL MC4062 Motorola 

Quad Inverter and Dual2-lnput NAND 
TIL DM7090 t National 

DM8090 National 

30 Latches 

Dual4-Bit Addressable 
TIL-LS 54LS256 t Fairchild 

74LS256 Fairchild 
M74LS256 Mitsubishi 
SN54LS256 t Motorola 
SN74LS256 Motorola 
T54LS256 t SGS 
n 4LS256 SGS . 

90 

401 _________ 7_4_L_S2_5_6 ________ S~ig_ne_ti_cs ____ __ 

(942) 
(862) 
(942) 50 
(862) 

(862) 
(862) 

60 

Dual 4-Bit with Clear 
TIL 9308C 

Dual4-Bit 
TIL 

TIL-ALS 

9308M 
MC8308 
RC9308 
54116 
74116 
SN29308 
SN39308 
SN54116 
SN74116 

MC54100 
MC74100 
SN54100 
SN74100 

SN54ALS873 
SN74ALS873 
DM54ALS873 
DM74ALS873 
SN54ALS873 
SN74ALS873 

Fairchild 
t Fairchild 

Motorola 
Raytheon 

t Signetics 
Signetics 
TI 

·tTI 
tTl 

TI 

t Motorola 
Motorola 

tTl 
TI 

t Malorola 
Motorola 

t National 
National 

tTl 
TI 

* Typical Value 

(872) 
(872) 

100 

(867) 
(867) 110 

(732) 
(732) 

(1008) 
(1008) 

80ld 'ICI ladlcltlS ddltloDlI dill Is provldld oa tbe PIUI aotld. 

MASTER SELECTION GUIDE 

Function 
Device Source 

Quad Bistable, Complementary Outputs 
TIL 5475 t Fairchild 

7475 Fairchild 
ZN5475 
ZN7475 
HD7475 
MC5475 
MC7475 
DM5475 
DM7475 
5475 
7475 
SN5475 
SN7475 

TIL-LS 54LS375 
74LS375 
HD74LS375 
M74LS375 
M74LS75 
SN54LS375 
SN54LS75 
SN74LS375 
SN74LS75 
DM54LS75 
DM74LS75 
54LS375 
54LS75 
74LS375 
74LS75 
SN54LS375 
SN54LS75 
SN74LS375 
SN74LS75 

Quad Bistable, Single Output 
TIL 5477 

MC5477 
MC7477 
SN5477 

TIL-LS DM54LS377 
DM74LS77 
SN54LS77 

Quad Multifunction 
TIL 9314C 

Quad Set-Reset 

9314M 
MC8314 
MC9314 
S9314 

TIL 54279 
74279 
HD74279 
54279 
74279 
SN54279 
SN74279 

TIL-LS 54LS279 
74LS279 
HD74LS279 
M74LS279 
SN54LS279 
SN74LS279 
DM54LS279 
DM74LS279 
54LS279 
74LS279 
54LS279 
SN54LS279 
SN74LS279 

t Ferranti 
Ferranti 
Hitachi 

t Motorola 
Motorola 

t National 
National 

t Signetics 
Signetics 

tTl 
TI 

t Fairchild 
Fairchild 
Hitachi 
Mitsubishi 
Mitsubishi 

t Motorola 
t Motorola 

Motorola 
Motorola 

t National 
National 

t Signetics 
t Signetics 

Signetics 
Signetics 

tTl 
tTl' 

TI 
TI 

t Fairchild 
t Motorola 

Motorola 

tTl 

t National 
National 

tTl 

Fairchild 
t Fairchild 

Motorola 
t Motorola 
t Signetics 

t Fairchild 
Fairchild 
Hitachi 

t Signetics 
Signetics 

tTl 
TI 

t Fairchild 
Fairchild 
Hitachi 
Mitsubishi 

t Motorola 
Motorola 

t National 
National 

tSGS 
SGS 

t Signetics 
tTl 

TI 

(858) 
(858) 

(938) 
(858) 
(938) 
(858) 

(859) 

(859) 

(921) 
(921) 

Line 

120 

130 

160 

170 

(921) 
(921) 180 
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Ie MASTER 

DIGITAL-TTL (Cont'd) 

Function Function Function 
Device Source line Device Source line Device Source Une 

Latches (Cont'd) 8-Bit, Transparent, 0 Type, Three-State 8-Blt, Transparent, O-Type,lnverting Three-State 
(Cont'd) TTL-F (Cont'd) 

Hex Set-Reset TTL-AS SN54AS373 tTl 60 54F533 t Signetics 
TTL ZN54118 t Ferranti SN74AS373 TI 74F533 Signetics 

ZN54119 t Ferranti 
TTL-F 54F373 t Fllrcblld (632) TTL-LS S154LS533 tAMD (1227) 

ZN74118 Ferranti 74F373 Falrcblld (632) SI74LS533 AMD (1227) 
ZN74119 Ferranti MC54F373 t Molorola (731) 74LS533 Fairchild 130 

Octal Transparent, Inverting MC74F373 Motorola (731) S154LS533 tMMI (715) 
TTL-ALS 54F373 t Signetics SI74LS533 MMI (715) 

SI54ALS880 t Motorola (732) 74F373 Signetics TTL-S SI54S533 . tAMD (1227) 
SI74ALS880 Molorola (732) 

TTL-LS AM25LS373C AMD (1227) SI74S533 AMD (1227) 
OM54ALS880 tNational 

AM25LS373M tAMD (1227) SI54S533 tMMI (715) 
OM74ALS880 National 

S154LS373 tAMD (1227) 70 SI74S533 MMI (715) 
SI54ALS880 tTl (1011) 

SI74LS373 AMD (1227) SI74S535 MMI (715) 
SI74ALS880 TI (1011) 10 

74LS373 Fairchild 8-Blt, Transparent OoType, Three-State (bus Interface) 
Octal2-lnput Multiplexed, Three-State Outputs 74LS573 Fairchild TTL AM29845 AMD (2807) 

TTL-LS SI54LS604 tTl (973) M74LS373 Mltsublshl AM29846 AMD (2607) 
S154LS605 tTl (973) S154LS373 tMMI (715) 8-Blt, Three-State (Input and output through the same 
SI54LS606 tTl (973) S174LS373 MMI (715) pins) 
S154LS607 tTl (973) SN54LS373 t Motorola TTL OM7553 t National 140 
SN54LS608 tTl (974) SN54LS573 t Motorola OM8553 National 
SI74LS604 TI (973) SN74LS373 Motorola 9-BIt, Transparent OoType, Three-State (bus Interface) 
SI74LS605 TI (973) SN74LS573 Motorola 80 TTL AM29843 AMD (2607) 
S174LS606 TI (973) OM54LS373 t National AM29844 AMD (2607) 
SI74LS607 TI (973) OM74LS373 National 10-Blt, Transparent OoType, Three-State (bus Interface) S174LS608 TI (974) 20 T74LS373 SGS TTL AM29841 AMD (2607) 

6-Blt (Independent 2 and 4-Blt) 54LS363 t Signetics AM29842 AMD (2607) 
TTL-S 3404 Intel 54LS373 t Signellcs (783) 

8T3404 Signetics 74LS363 Signetics Memories 
8-Bit, Addressable, with Clear 74LS373 Slgnlllcs (783) 

~ TTL 9334C Fairchild 8TS805 Sigalllcs (793) For addltlonallntormatlon on these and larger TTL 

= 
9334M t Fairchild 8TS807 Slgnlllcs (799) compatible memories, see the Master Selection Gulde-

S154LS373 tTl (937) 90 Memory section 
OM54259 t National 

~ OM74259 National SN74LS373 TI (937) Dual Rank 8-Blt Shift Register (8-Blt 1/0 buffer, "0" 

OM8334 National TTL-S SI54S373 tAMD (1227) register, and serial "B" register) r.: SI74S373 AMD (1227) TTL-LS OM74LS62 t National 
OM9334 t National 

OM76LS52 .t National 
N9334 Signetics SI54S373 tMMI (715) 

OM86LS52 National 
S9334 t Signetlcs 30 SN54S531 tMMI 

OM86LS62 National 150 
SI54259 tTl (917) SI74S373 MMI (715) 
SI74259 TI (917) SN74S531 MMI (715) Dual 16-Word x 4-Blt Register File 

TTL-AS SI54AS870 tTl (1006) 
TTL-ALS OM54S373 t National 

S154AS871 tTl (1007) 
SI54ALS259 tn (917) OM74S373 National 

SI74AS870 TI (1006) Q.) 
SI74ALS259 TI (917) 54S373 Signetics 100 

SI74AS871 TI (1007) "0 74S373 Signetlcs 
:J TTL-LS 54LS259 t Fairchild 

SI54S373 tTl (937) Octal Storage Register (two stage, 4-Blt wide shift 
(!J 74LS259 Fairchild 

S1548412 tTl (945) register) 
M74LS259 Mitsubishl 

SI74S373 TI (937) TTL-LS SN54LS396 tTl (944) 
C SN.54LS259 t Motorola SI74LS396 TI (944) 0 S1748412 TI (945) 

SN74LS259 Motorola 8-Blt Multipart Register (RAM with simultaneous readl ~ 8-Blt, Transparent, O-Type,lnverting Three-State 0 OM54LS259 t National 40 write) 
Q.) OM74LS259 National TTL-ALS TTL 9338C Fairchild 
Q.) 54LS259 tSGS SI54ALS533 t Molorola (732) 

9338M t Fairchild 
(J) 74LS259 .SGS SI54ALS563 t Molorela (732) 

16-Blt Active Element Memory 
"- 54LS259 t Signetics SN54ALS580 t MotDrola (732) 

TTL 93407C Fairchild 
Q.) 74LS259 Signetics SI74ALS533 Molorola (732) 

93407M t Fairchild 160 ~ SI74ALS563 Molorola (732) 110 en SI54LS259 tTl (917) 
Motorola (732) MC4004 Motorola CU SI74LS259 TI (917) SI74ALS580 

MC4005 Motorola 
~ OM54ALS580 t National 

MOOO4 t Motorola 8-Bit, Transparent, 0 Type, Three-State OM74ALS580 National 
MOO05 t Motorola TTL-ALS 

tTl (957) 
SN54ALS373 t MotorDla (732) 

SI54ALS533 
SI7481A TI (860) 

SI54ALS563 tTl (962) 
SI54ALS573 t Molorola (732) 

SI54ALS580 tTl (966) 16-Bit Active Element Memory, Gated Write 
SI74ALS373 Molorola (732) 50 

SI74ALS533 TI (957) TTL SI7484A TI (861) 
SI74ALS573 Molorola (732) 

SI74ALS563 TI (962) 16-Bit (4x4) Register File, Simultaneous ReadlWrlte, Open 
OM54ALS373 t National 

SI74ALS580 TI (966) Collector 
OM54ALS573 t National TTL 54170 t Fairchild 
OM74ALS373 National TTL-AS SI54AS533 tTl (957) 120 74170 Fairchild 
OM74ALS573 National SI74AS533 TI (957) ZN54170 t Ferranti 
SN54ALS373 ttl TTL-F 54F533 t Fairchild ZN74170 Ferranti 170 
SI54ALS573 tTl (964) 74F533 Fairchild OM74170 National 
SN74ALS373 TI MC54F533 t MOlorola (731) 54170 tSlgnetics 
SN74ALS573 TI (964) MC74F533 Moloroll (731) 74170 Signetlcs 

(Continued) (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
80ld raci ladlcallS additional 'all II pro,"" on Ibl pigi lOll'. 
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MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'd) 

Functlon Function Function 
Device Source Line Device Source Line Device Source Line 

Memories (Cont'd) 64-Bit (16x4) Simultaneous ReadlWrite RAM with Output Dual 3-lnput, Inverting, Three-State 
Register TIL-LS (Cont'd) 

16-Blt (4x4) Register File, Simultaneous ReadlWrlte, Open TIL 9410C Fairchild DM54LS353 t National 
Collector 9410M t Fairchild DM74LS353 National 100 

TIL (Cont'd) 
64-Bit (32x2) Simultaneous ReadlWrite RAM T54LS353 tSGS 

S154170 tTl (893) TIL-S N82S21 Signetics TI4LS353 SGS 
S174170 TI (893) 

80-Bit (16x5) First-ln/First-Out Memory, Asynchronous, SI54LS353 tTl (933) 

TIL-LS 54LS170 t Fairchild Three-State SN74LS353 TI . (933) 

74LS170 Fairchild TIL-S SN74S225 TI (908) DuaI4-lnput, Complementary Output 

SN54SL170 t Motorola 256-Bit (256x1) RAM, Open Collector TIL 9309C Fairchild 

SN74LS170 Motorola TIL-LS N74LS301 Signetics 9309M t Fairchild 

DM54LS170 t National S54LS301 t Signetics 60 MC8309 Motorola 

DM74LS170 National MC9309 t Motorola 
TIL-S DM74S206 National DM8309 National 54LS170 tSGS 256-Bit (256x1) RAM, Three-State DM9309 National 110 

74LS170 SGS 10 TIL-S DM74S200 National N9309 Signetics 
74LS170 Signetics 

256-Bit (32x8) RA.M, Open-Collector S9309 t Signetics 
S154LS170 tTl (893) TIL-ALS SN29309 TI 
S174LS170 TI (893) S154ALS318 ttl (440.928) SN39309 tTl 

16-Blt (4x4) Register File, Simultaneous ReadlWrlte, SN74ALS318 TI (928) DuaI4-lnput, Inverting 
Three-State 256-Bit (32x8) RAM, Three-State TIL-ALS 

TIL-LS 54LS670 t Fairchild TIL-ALS SN54ALS352 t Motorola (732) 
74LS670 Fairchild SN54ALS218 tTl . (440.906) SN74ALS352 Motorola (732) 
M74LS670 Mitsubishl SI74ALS218 TI (906) SN54ALS352 tTl (932) 
SN54LS670 \ t Motorola 256-Bit (64x4) RAM, Open-Collector SN74ALS352 TI (932) 
SN74LS670 Motorola TIL-ALS TIL-AS SN54AS352 ttl (932) 
DM54LS670 t National SI54ALS317 tTl (440.928) SN74AS352 TI (932) 120 
DM74LS670 National 20 SN74ALS317 TI (928) TIL-F 54F352 t Fairchild 
54LS670 tSGS .256-Bit (64x4) RAM, Three-State 74F352 Fairchild 
74LS670 SGS TIL-ALS . MC54F352 t Motorola (731) 
54LS670 t Signetics SN54ALS217 tTl (440.905) MC74F352 Motorola (731) 
74LS670 Signetics S174ALS217 TI (905) 70 74F352 Signetics ~ 
S154LS670 tTl (990) 1024x8 PROM TIL-LS 54LS352 t Fairchild I SI74LS670 TI (990) MB7131 FuJitsu (3679) 74LS352 Fairchild 

! 16-Bit (8x2) Multiport Register File, Simultaneous Readl 
MB7132 FuJitsu (3679) M74LS352 Mitsubishi 

Write, Three-State 1024x10 ROM, Sine (030 to 9030) Look-Up Table SN54LS352 t Motorola '=' TIL S174172 TI (894) TIL-S 5086 tMMI SN74LS352 Motorola 130 

TIL-S 54S172 t Signetics 5087 tMMI DM54LS352 t National 

74S172 Signetics 6086 MMI DM74LS352 National 
6087 MMI T54LS352 tSGS 

32-Blt (4x8) Register File, OIC 
2048x4 PROM TI4LS352 SGS 

TIL-F 54F571 t Fairchild 30 
MB7128 FuJitsu (3679) SN54LS352 tTl (932) 

74F571 Fairchild SN74LS352 TI (932) 2048x8 PROM Q.) 
32-Blt (4x8) Register File, Three-State MB7138E-W FuJitsu (3679) Dual4-lnput (three-state 54175153) "0 

TIL-F 54F570 t Fairchild 
4096x8 PROM TIL DM7214 t National .-

74F570 Fairchild DM8214 National ::J 
MB7142E-W FuJitsu (3679) (9 

54-Bit (16x4) RAM, Open Collector Dual4-lnput. Three-State 
TIL AM29704C AMD Multiplexers (Digital) TIL-ALS c 

'AM29704M tAMD SN54ALS253 t Motorola (732) 0 
74F153 Signetics 80 SN54ALS253 ttl (915) 140 ...... 

ZN5489 t Ferranti () 

ZN7489 Ferranti 74F253 Signetics SN74ALS253 TI (915) Q.) -
DM7489B National Synchronous Address TIL-AS SI54AS253 tTl (915) Q.) 

DM7589 National TIL-LS MC6883 Motorola SN74AS253 TI (915) (j) 

DM8589 National 40 SN74LS783 Motorola TIL-F 54F253 t Fairchild ~ 

SI7489 TI (440.863) DuaI3-lnput, Inverting, Three-State 74F253 Fairchild Q.) ...... 
TIL-ALS MC54F253 t Motorola (731) en 

TIL-S DM74S289 National SN54ALS353 t Motorola (732) MC74F253 Motorola (731) CO 
IDM29704C National SI54ALS353 tTl (933) ~ 
IDM29704M t National SN54AS353 tTl (933) 

TIL-LS AM25LS253C AMD 
AM25LS253M tAMD 

64-Blt (16x4) RAM, Three-State SN74ALS353 TI (933) 
SN54LS253 tAMD 150 

TIL AM29705C AMD (1225) SI74AS353 TI (933) 
54LS253 t Fairchild 

AM29705M tAMD (1225) TIL-F 54F353 t Fairchild 74LS253 Fairchild 
DM7599 National 74F353 Fairchild 90 HD74LS253 Hitachi 
DM8599 National MC54F353 t Motorola (731) M74LS253 Mitsubishi 

TIL-S DM74S189 National 
MC74F353 Motorola (731) SN54LS253 t Motorola 
74F353 Signetics SN74LS253 Motorola IDM29705AC National 50 

IDM29705AM t National 
TIL-LS 54LS353 t Fairchild DM54LS253 t National 

74LS353 Fairchild DM74LS253 National 
IDM29705C National 

M74LS353 Mitsubishi 54LS253 t SGS 
IDM29705M t National SN54LS353 t Motorola 74LS253 SGS 160 

64-Blt (16x4) Register File with Latch, Three-State SN74LS353 Motorola 54LS253 t Signetics 
TIL-S DM85S68 National (Continued) (Continued) 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bal. 'aci IndlcallS additional data Is provldld on tbl pagl noted, 
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Ie MASTER 

DIGITAL-TTL (Cont'd) 

Function Function Function 
Device 'Source Line Device Source Line Device Source Line 

Multiplexers (Digital) (Cont'd) Dual8-lnput (two 8-to-l sections) Quad 2-lnput, Inverting 
TIL SN54LS451 tMMI TIL-F (Cont'd) 

Dual4-lnput, Three-State SN74LS451 MMI 54F158 t Signetics 
TIL-LS (Cont'd) 8N74351 TI (932) 74F158 Signetics 

74LS253 Signetics 
Quad 2-lnput, Conditional Complementing, Open Collector TIL-LS AM25LS158C AMD 

SN54LS253 tTl TIL N8235 Signetics AM25LS158M tAMD 
SN74LS253 TI SN54LS158 tAMD 130 Quad 2-lnput Digital (suitable for driving adders, registers) 

TIL-S SN54S253 tAMD TIL MC7266 Motorola 54LS158 t Fairchild 
SN74S253 AMD MC8266 t Motorola 74LS158 Fairchild 
54S253 t Fairchild RC8266 Raytheon 70 HD74LS158 Hitachi 
74S253 Fairchild RM8266 t Raytheon M74LS158 Mitsubishi 
DM54S253 t National N8266 Signetics SN54LS158 t Motorola 
DM74S253 National S8266 t Signetics SN74LSl58 Motorola 
54S253 t Signetics 10 Quad 2-lnput, Inverting, Open Collector DM54LS158 t National 
74S253 Signetics TIL RC8234 Raytheon DM74LS158 National 

Dual4-lnput RM8234 t Raytheon 54LS158 tSGS 

TIL 54153 t Fairchild N8234 Signetics 74LS158 SGS 140 

74153 Fairchild S8234 t Signetics 54LS158 t Signetics 

ZN54153 t Ferranti Quad 2-lnput, Inverting Three-State 74LS158 Signetics 

ZN74153 Ferranti TIL-ALS SN54LS158 tTl (887) 

HD74153 Hitachi SN54ALS258 t Molorola (732) SN74LS158 TI (887) 

MC4000 Molorola (729) SN74ALS258 Molorola (732) TIL-S SN54S158 tAMD 
MC4300 t Molorola (729) SN54ALS258 tTl (917) 80 SN74S158 AMD 
MC54153 t Motorola SN74ALS258 TI (917) 54S158 t Fairchild 
MC74153 Motorola 20 TIL-F 54F258 t Fairchild 74S158 Fairchild 
DM54153 t,National 74F258 Fairchild HD74S158 Hitachi 
DM74153 National MC54F258 t Molorola (731) DM54S158 t National 150 
54153 t Signetics MC74F258 Molorola (731) DM74S158 National 
74153 Signetics 54F258 t Signetics 54S158 tSignetics 
SN54153 tTl (884) 74F258 Signetics 74S158 Signetics 
SN74153 TI (884) TIL-LS AM25LS258C AMD SN54S158 tTl (887) 

TIL-ALS AM25LS258M tAMD SN74S158 TI (887) 

SN54ALS153 t Molorola (732) SN54LS258 tAMD 90 Quad 2-lnput, Non-Inverting, Three-State 
SN74ALS153 Molorola (732) 74LS258 Fairchild TIL-ALS 

SN54ALS153 tTl (884) HD74LS258 Hitachi SN54ALS257 t Molorola (732) 

SN74ALS153 TI (884) 30 M74LS258 Mitsubishi SN74ALS257 Molorola (732) 
SN54LS258A t Motorola SN54ALS257 tTl (916) 

TIL-AS SN54AS153 tTl ,(884) SN74LS258A Motorola SN74ALS257 TI (916) 
SN74AS153 TI (884) DM54LS258B t National 

TIL-F 54F257 t Fairchild 160 
TIL-F 54F153 t Fairchild DM74LS258B National 

74F257 Fairchild 
74F153 Fairchild 54LS258 tSGS 

MC54F257 t Molorola (731) 74LS258 SGS 
Q) 

MC54F153 t Molorola (731) MC74F257 Molorola (731) 
MC74F153 Molorola (731) 54LS256 t Signetics 100 

-0 54LS258 tSignetics 54F257 t Signetics 

:::J TIL-LS AM25LS153C AMD 74LS258A Signetics 74F257 Signetics 
(!J AM25LS153M tAMD SN54LS258A tTl (917) TIL-LS AM25LS257C AMD 

C 
SN54LS153 tAMD SN74LS258A TI (917) AM25LS257M tAMD 

0 54LSl53 t Fairchild 40 
TIL-S SN54S258 tAMD SN54LS257 tAMD 

....... 74LS153 Fairchild 
SN74S258 AMD 74LS257 Fairchild 

() HD74LS153 Hitachi 
54S258 t Fairchild HD74LS257 Hitachi 170 Q) M74LS153 Mitsubishi 
74S258 Fairchild M74LS257 Mitsubishi 

Q) SN54LS153 t Motorola HD74S258 Hitachi SN54LS257A t Motorola CJ) 
SN74LS153 Motorola DM54S258 t National 110 SN74LS257A Motorola 

!.... DM54LS153 t National DM54LS257B t National Q) DM74S258 National ....... DM74LS153 National 54S258 t Signetics DM74LS257B National en 
CO 54LSl53 tSGS 74S258 Signetics 54LS257 tSGS 

~ 74LS153 SGS SN54S258 tTl (917) 74LS257 SGS 
54LS153 t Signetics 50 SN74S258 TI (917) 54LS257 t Signetics 
74LS153 Signetics Quad 2-lnput, Inverting 74LS257A Signetics 
SN54LS153 tTl (884) TIL 54158 t Signetics SN54LS257A tTl (916) 180 
SN74LS153 TI (884) 74158 Signetics SN74LS257A TI (916) 

TIL-S SN54S153 tAMD TIL-ALS TIL-S SN54S257 tAMD 
SN74S153 AMD SN54ALS158 t Molorola (732) SN74S257 AMD 
54S153 t Fairchild SN74ALS158 Molorola (732) 74S257 Fairchild 
74S153 Fairchild SN54ALS158 tTl (887) 120 HD74S257 Hitachi 
DM54S153 t National 8N74ALS158 TI (887) DM54S257 t National 
DM74S153 National TIL-F 54F158 t Fairchild DM74S257 National 
54S153 t Signetics 60 74F158 Fairchild 54S257 t Signetics 
74S153 Signetlcs MC54F158 t Molorola (?31) 74S257 Signetics 
8N54S153 tTl (884) MC74F158 Molorola (731) SN54S257 tTl (916) 190 
SN74S153 TI (884) (Continued) SN74S257 TI (916) 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bold racllndlcales addlllonal dala Is provided aD Ibe pagl Dolld. 
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MASTER SELECTION GUIDE 

DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source Line Device Source Line 

Multiplexers (Digital) (Cont'd) Quad 2-lnput, (three-state 54/74157) 8-lnput, Complementary Output 
TIL DM7123 National TIL (Cont'd) 

Quad 2-lnput, Non-Inverting DM8123 t National RM8232 t Raytheon 130 
TIL 54157 t Fairchild 

74157 Fairchild 
Quad 2-lnput with Output Register ' N8230 Signetlcs 

9322C Fairchild 
TIL 54298 t Fairchild N9312 Signetics 

74298 Fairchild SN29312 TI 
9322M t Fairchild 
ZN54157 t Ferranti 

MC54298 t Motorola 70 SN39312 tTl 

HD74157 Hitachi 
MC74298 Motorola TIL-S S82S30 t Signetlcs 
54298 t Signetics 

MC54157 t Motorola 
S82S31 t Signetics 

74298 Signetics 
MC74157 Motorola 

S82S32 t Signetics 
SN54298 tTl (926) 

MC8322 Motorola SN74298 TI (926) 8-lnput, Complementary Output, Open Collector 

MC9322 t Motorola 10 TIL 9313C Fairchild 
TIL-F 54F.398 t Fairchild 

DM54157 t National 9313M t Fairchild 
54F399 t Fairchild 

DM74157 National RC8231 Raytheon 140 
74F398 Fairchild 

DM8322 National 
RM8231 t Raytheon 

DM9322 
74F399 Fairchild 

t National 8-lnput, Complementary Output, Strobe 

RC8233 
TIL-LS AM25LS09C AMD (1227) 80 

Raytheon TIL 54151 t Fairchild 
AM25LS09M tAMD (1227) 

RM8233 t Raytheon 74151 Fairchild 

54157 t Signetics 
AM25LS399C AMD ZN54151 
AM25LS399M t AMD 

t Ferranti 

74157 Signetics ZN74151 Ferranti 
SN54LS298 tAMD 

N8233 Signetics HD74151 Hitachi 
SN54LS399 t AMD 

N9322 Signetics 20 MC54151 t Motorola 
SN74LS399 AMD 

S8233 t Signetics 54LS298 t Fairchild 
MC74151 Motorola 

SN54157 tTl (887) 74LS298 Fairchild 
DM54151A t National 

SN74157 TI (887) 9LS298C Fairchild 
DM74151A National 

TIL"ALS 9LS298M t Fairchild 90 
54151 t Signetics 

SN54ALS157 t Motorola (732) HD74LS298 Hitachi 74151 Signetics 

SN74ALS157 Motorola (732) M74LS298 Mitsubishi SN54151A tTl (884) 

SN54ALS157 tTl (887) SN54LS298 t Motorola SN74151A TI (884) 

SN74ALS157 TI (887) SN54LS398 t Motorola TIL-ALS 

TIL-F 54F157 t Fairchild 
SN54LS399 t Motorola SN54ALS151 t Motorola (732) 

SN74LS298 Motorola SN74ALS151 Motorola (732) 
74F157 Fairchild SN74LS398 Motorola SN54ALS151 tTl (884) 
MC54F157 t Molorola (731) 30 SN74LS399 Motorola SN74ALS151 TI (884) 
MC74F157 Motorola (731) 
54F157 t Signetics 

DM54LS298 t National TIL-AS SN54AS151 tTl (884) 

74F157 Signetics 
DM74LS298 National 100 SN74AS151 TI (884) 
54LS298 tSGS 

TIL-LS AM25LS157C AMD 74LS298 SGS 
TIL-F 54F151 t Fairchild 

AM25LS157M AMD 54LS298 t Signetics 
74F151 Fairchild 

SN54LS157 tAMD 74LS298 Signetics MC54F151 t Molorola (731) 

54LS157 t Fairchild SN54LS298 tTl (926) MC74F151 Motorola (731) 

74LS157 Fairchild SN54LS398 tTl' (944) TIL-LS AM25LS151C AMD 

HD74LS157 Hitachi SN54LS399 tTl (944) AM25LS151M tAMD 
(l) 

M74LS157 Mitsubishi 40 SN74LS298 TI (926) . SN54LS151 tAMD 
'"0 

SN54LS157 t Motorola SN74LS398 TI (944) 54LS151 t Fairchild :::J 

SN74LS157 Motorola SN74LS399 TI (944) 110 74LS151 Fairchild CJ 

DM54LS157 t National TIL-S AM25S09C AMD (1227) HD74LS151A Hitachi 170 C 

DM74LS157 National AM25S09M tAMD (1227) M74LS151 Mitsubishi 0 

54LS157 tSGS SN54S399 tAMD SN54LS151 t Motorola ~ 

74LS157 SGS SN74S399 AMD SN74LS151 Motorola 
() 
(l) 

54LS157 Signetics Quad 3-lnput, Conditional Complementing DM54LS151 t National (l) 

74LS157 Signetics TIL RC8263 Raytheon DM74LS151 National CJ) 

SN54LS157 tTl (887) RM8263 t Raytheon 54LS151 tSGS 
~ 

SN74LS157 TI (887) 50 Quad 3-lnput, Open Collector, Conditional Complementing, 
74LS151 SGS (l) 

TIL-S SN54S157 
Output Enable 54LS151 t Signetics ~ 

. tAMD 
(j) 

SN74S157 AMD 
TIL RC8264 Raytheon 74LS151 Signetics ('(j 

54S157 t Fairchild 
RM8264 t Raytheon SN54LS151 tTl (884) 180 ~ 

74S157 Fairchild Quad 4-lnput 
SN74LS151 TI (884) 

HD74S157 Hitachi 
TIL-LS SN54LS453 tMMI TIL-S SN54S151 tAMD 

DM548157 t National 
SN74LS453 MMI 120 SN74S151 AMD 

DM74S157 National 8-lnput, Complementary Output 54S151 t Fairchild 

548157 t Signetics 
TIL 9312C Fairchild 74S151 Fairchild 

74S157 Signetics 
9312M t Fairchild 93S12C Fairchild 

SN54S157 tTl (887) 60 
MC8312 Motorola 93S12M t Fairchild 

SI74S157 TI (887) 
MC9312 t Motorola HD74S151 Hitachi 

DM8312 National DM54S151 t National 
Quad 2-lnput, Open Collector (for adder, register input) DM9312 t National DM74S151 National 190 

TIL MC7267 Motorola RC8230 Raytheon 54S151 t Signetics 
MC8267 t Motorola RC8232 Raytheon 74S151 Signetics 
RC8267 Raytheon RM8230 t Raytheon SI54S151 tTl (884) 
RM8267 t Raytheon (Continued) SI74S151 TI (884) 

t Milita:y Temperature Range (- 55° to 125°C) • Typical Value 
Bold faci Indlcatls addlllonal data Is provided on tbe paUl notld. 
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Ie MASTER 

DIGITAL-TTL (Cont'd) 

Function 
Device Source Line 

Multiplexers (Digital) (Cont'd) 

B-Input, Complementary Output (three-state 54n4151) 
TIL DM7121 t National 

DMB121 National 

B-Input, Inverted Output 
TIL 54152 t Fairchild 

MC54152 t Motorola 
MC74152 Motorola 
DM7210 t National 
DM7211 t National 
DMB210 National 
DMB211 National 
8N54152A tTl (884) 10 

TIL-LS 54LS152 t Fairchild 
HD74LS152 Hitachi 
SN54LS152 t Motorola 
SN74LS152 Motorola 
T74LS152 SGS 
8N54LS152 tTl (884) 
8N54LS152A tTl (884) 

B-Input, Inverting/Non Inverting, Control Storage 
TIL-LS AM25L82535C AMD (1227) 

AM25L82535M tAMD (1227) 
AM2922C AMD (1215) 20 
AM2922M tAMD (1215) 

a-Input Multiplexer/Data Selector/Register, 
Complementary Output, Open Collector 

TIL-LS 8N54L8355 tTl (934) 
8N54L8357 tTl (935) 
8N74L8355 TI (934) 
8N74L8357 TI (935) 

a-Input Multiplexer/Data Selector/Register, 
Complementary Output, Three-State 

TIL-LS 8N54L8354 tTl (933) 
8N54L8356 tTl (934) 
8N74L8354 TI (933) 
8N74L8356 TI (934) 

8-lnput, Strobe, Complementary Output, Three-State 
TIL HD74251 Hitachi 30 

DM54251 t National 
DM74251 National 
8N54251 tTl (915) 
8N74251 TI (915) 

TIL-ALS 
8N54AL8251 t Moloroll (732) 
8N74AL8251 Moloroll (732) 
8N54AL8251 tTl (915) 
8N74AL8251 TI (915) 

TIL-AS 8N54A8251 tTl (915) 
8N74A8251 TI (915) 40 

TIL-F 54F251 t Fairchild 
74F251 Fairchild 
MC54F251 t Moloroll (731) 
MC74F251 Moloroll (731) 

TIL-LS AM25LS251C AMD 
AM25LS251M tAMD 
SN54LS251 tAMD 
54LS251 t Fairchild 
74LS251 . Fairchild 
HD74LS251 Hitachi 50 
M74LS251 Mitsubishi 
SN54LS251 t Motorola 
SN74LS251 Motorola 
DM54LS251 t National 
DM74LS251 National 
54LS251 tSGS 
74LS251 SGS 
54LS251A t Signetics 
74LS251A Signetics 

(Continued) 

t Military Temperature Range (- 55° to 125°C) 

500 

Function Function 
Device Source Line Device Source Line 

B-Input, Strobe, Complementary Output, Three-State Retriggerable Monostable with Clear 
TIL-LS (Cont'd) TIL 54122 t Fairchild 

8N54L8251 tTl (915) 60 74122 Fairchild 
8N74L8251 TI (915) ZN54122 t Ferranti 120 

ZN74122 Ferranti TIL-S SN54S251 tAMD 
SN74S251 AMD 

MC54122 t Motorola 

HD74S251 Hitachi 
MC74122 Motorola 

DM54S251 t National 
8N54122 tTl (873) 
8N74122 TI (873) 

DM74S251 National 
TIL-LS HD74LS122 Hitachi 54LS251 t Signetics 

SN54LS122 t Motorola 54S251 t Signetics 
SN74LS122 Motorola 

74S251 Signetics 
DM54LS122 t National 

8N548251 tTl (915) 70 
DM74LS122 National 130 

8N748251 TI (915) SN54LS122 tTl (873) 
10-lnput, Quad B-to-l Programmable, Three-State 8N74L8122 TI (873) 

TIL 29693C Raytheon Retrlggerable Monostable, with Reset 
29693M t Raytheon TIL 9600C Fairchild 

16-lnput, Inverted Output, Strobe 9600M t Fairchild 
TIL 54150 t Fairchild Dual Monostable (doug Ie-edge) 

74150 Fairchild TIL DM7B53 t National 
ZN54150 t Ferranti DMBB53 National 
ZN74150 Ferranti Dual Monostable, Schmitt-Trigger Input (dual 54n4121) 
HD74150 Hitachi TIL HD74221 Hitachi 
MC54150 t Motorola 54221 t Signetics 
MC74150 Motorola BO 74221 Signetics 
DM54150 t National 8N54221 tTl (906) 140 
DM74150 National 8N74221 TI (906) 

54150 t Signetics TIL-LS HD74LS221 Hitachi 
74150 Signetics SN54LS221 t Motorola 
8N54150 tTl (883) SN74LS221 Motorola 
8N74150 TI (883) DM54LS221 t National 

TIL-LS SN54LS450 tMMI 
DM74LS221 National 

SN74LS450 MMI 
54LS221 t Signetics 
8N54L8221 TI (906) 

16-lnput (three-state 54n4150) 8N74LS221 TI (906) 
TIL DM7219 t National Dual Retriggerable Monostable (AND triggered) 

DMB219 National 90 TIL-LS 8N54L8423 tTl (945) 150 

Multivibrators 
8N74LS423 TI (945) 

Dual Retriggerable Monostable with Clear (AND triggered) 

Bidirectional Monostable (lOW level input) TIL AM26123C AMD 

TIL RCBT20 Raytheon I AM26123M tAMD 

RMBT20 t Raytheon 54123 t Fairchild 

NBT20 Signetics 74123 Fairchild 
ZN54123 t Ferranti 

Monostable, Schmitt Trigger Input ZN74123 Ferranti 
TIL 54121 t Fairchild HD74123 Hitachi 

74121 Fairchild MC54123 t Motorola 
ZN54121 t Ferranti MC74123 Motorola 160 
ZN74121 Ferranti DM54123 t National 
HD74121 Hitachi DM74123 National 
MC54121 t Motorola 54123 t Signetics 
MC74121 Motorola 100 74123 Signetics 
DM54121 t National 8N54123 tTl (874) 
DM74121 National 8N74123 TI (874) 
54121 t Signetics TIL-LS HD74LS123 Hitachi 
74121 Signetics SN54LS123 t Motorola 
8N54121 tTl (873) SN74LS123 Motorola 
8N74121 TI (873) DM54LS123 t National 170 

Retriggerable Monostable DM74LS123 National 

TIL 9601C Fairchild 8N54L8123 tTl (874) 

9601M t Fairchild 8N74L8123 TI (874) 

MCB601 Motorola Dual Retriggerable Monostable with Reset (OR triggered) 

MC9601 t Motorola 110 TIL AM2602C AMD 

DMB601 National AM2602M tAMD 

DM9601 t National 9602C Fairchild 

9601 Signetics 9602M t Fairchild 

NBT22 Signetics 
96L02C Fairchild 
96L02M t Fairchild 

SN29601 TI 
MCB602 Motorola 180 

TIL-LS 8N54L8422 tTl (945) MC9602 t Motorola 
8N74L8422 TI (945) (Continued) 

• Typical Value 
Bold flCI Indlcilis Iddlllonal dill Is provldld on Ihe plgl nOlld. 
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MASTER SELECTION GUIDE 

DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source Line Device Source Line 

Multivibrators (Cont'd) 4-Bit Parallel Input, Parallel Output 4-Bit Parallel-In, Parallel-Out, Cascadable, Three-State 
TIL-LS (Cont'd) TIL-LS 74LS395 Fairchild 

Dual Retrlggerable Monostable with Reset (OR triggered) M74LS195A Mitsubishi M74LS395A Mltsubishl 
TIL (Cont'd) SN54LS195A t Motorola 60 SN54LS395A t Motorola 

DMB602 National SN74LS195A Motorola SN74LS395A Motorola 
DM9602 t National DM54LS195A t National T54LS395 tSGS 
N9602 Signetics DM74LS195A National T74LS395 SGS 
S9602 t Signetics 

74LS195A Signetlcs 54LS395A t Signetics 
TIL-LS 96LS02C Fairchild 8N54L8195A ttl (903) 74LS395A Signetics 

96LS02M t Fairchild 8N74L8195A TI (903) 8N54L8395A ttl (943) 
8N74L8395A TI (943) 130 TIL-S AM26S02C AMD TIL-S SN54S195 tAMD 

AM26S02M tAMD 4-Bit Parallel-In, Serial-Out 
96S02C Fairchild 

SN74S195 AMD TIL 5494 t Fairchild 
96S02M t Fairchild 10 

93S00C Fairchild 7494 Fairchild 
93S00M t Fairchild 70 ZN7494A Ferranti Dual Voltage-Controlled DM54S195 t National MC5494 t Motorola TIL 11C24C Fairchild 

11C24M t Fairchild 
DM74S195 National MC7494 Motorola 

MC4024 Motorola 
54S195 t Signetics 7494 Signetics 

MC4324 t Motorola 74S195 Signetics 8N5494 ttl (865) 
8N548195 ttl (903) 8N7494 TI (865) 

Triple Monostable 8N748195 TI (903) 4-Bit Universal Bidirectional TIL DNB50 Panasonic 
4-Bit Parallel-In, Parallel Out, RighULeft TIL 54194 t Fairchild 

Shift Registers TIL 5495 t Fairchild 74194 Fairchild 140 
7495 Fairchild ZN54194 t Ferranti 

Parallei-In, Parallel-Out, Registered Outputs ANB495A Ferranti ZN74194 Ferranti 
TIL-ALS ZN5495A t Ferranti BO HD74194 Hitachi 

8N54AL8671 t Motorola (732) MC4012 Motorola MC54194 t Motorola 
8N54AL8672 t Motorola (732) 

MC4312 t Motorola MC74194 Motorola 
8N74AL8671 Motoroll (732) 

MC5495A t Motorola DM54194 t National 
8N74ALS672 Motoroll (732) DM74194 National MC7495A Motorola 

TIL-LS 8N54L8671 ttl (991) 20 DM5495 t National 
54194 t Signetics 

8N54L8672 tTl. (991) DM7495 National 
74194 Signetlcs 

8N74L8671 TI (991) 
t Signetics 

8N54194 ttl (902) 
SN74LS672 TI (991) 

5495A 
8N74194 TI (902) 

7495A Signetics 
4-Bit Parallel In, Parallel Out, RighULeft, Three-State· 8N5495A ttl (866) TIL-F 54F194 t Fairchild 

TIL-LS 74LS295 Fairchild 8N7495A TI (866) 90 74F194 Fairchild 
M74LS295B Mitsubishl MC54F194 t Motoroll (731) 
SN54LS295A t Motorola TIL-LS 54LS95B t Fairchild MC74F194 Motoroll (731) 
SN74LS295A Motorola 74LS95B Fairchild TIL-LS AM25LS194AC AMD 
54LS295A tSGS HD74LS95B Hitachi AM25LS194AM tAMD 
74LS295A SGS M74LS95B Mitsubishi SN54LS194A tAMD 
54LS295B t Signetics 30 SN54LS95B t Motorola 54LS194A t Fairchi!d 
74LS295B Signetics SN74LS95B Motorola HD74LS194A Hitachi 160 Q.) 
8N54LS295B tTl (925) 54LS95B tSGS M74LS194A Mitsubishi "0 
SI74LS295B TI (925) 74LS95B SGS SN54LS194A t Motorola ::J 

4-Bit Parallel Input, Parallel Output 54LS95B t Signetics SN74LS194A Motorola CJ 
TIL 54195 t Fairchild 74LS95B Signetics 100 DM54LS194A t National 

74195 Fairchild 8N54L895B ttl (866) DM74LS194A National C 

9300C Fairchild 8N74L895B TI (866) 54LS194A t Signetics 
0 
+-' 

9300M t Fairchild 4-Bit Parallel-In, Parallel Out, (with load, shift, hold 74LS194A Signetics () 
HD74195 Hitachi control) 8N54LS194A tTl (902) Q.) 

MC54195 ' t Motorola TIL 5417B t Fairchild 8N74L8194A TI (902) Q.) 
MC74195 Motorola 40 MC7270 Motorola TIL-S SN54S194 tAMD 170 (/) 
MCB300 Motorola MCB270 t Motorola SN74S194 AMD ~ 

MC9300 t Motorola RCB270 Raytheon 54S194 t Fairchild 
Q.) 
+-' 

DM54195 t National RMB270 t Raytheon 74S194 Fairchild (j) 

DM74195 CU National 8N54178 ttl (896) DM54S194 t National 
~ DMB300 National 8N74178 TI (896) DM74S194 National 

DM9300' t National 8N548194 ttl (902) 
54195 t Signetics 4-Bit Parallel-In, Parallel Out, with Reset, Complementary 

8N748194 TI (902) 
74195 Signetics Output for Last Bit 

N9300 Signetics TIL 54179 t Fairchild 110 5-Bit Parallel-In, Parallel-Out 

74179 Fairchild TIL 5496 t Fairchild 
8154195 ttl (903) 50 

7496 Fairchild 
8N74195 TI (903) MC7271 Motorola 

MCB271 t Motorola ZN5496 t Ferranti 1BO 
TIL-F 74F195 Signetics ZN7496 Ferranti RCB271 Raytheon 
TIL-LS AM25LS195AC AMD RM8271 t Raytheon HD7496 Hitachi 

AM25LS195AM tAMD NB271 Signetics MC5496 t Motorola 
SN54LS195A t AMD SB271 t Signetics 

MC7496 Motorola 
54LS195 t Fairchild 

8N54179 ttl (897) 
DM5496 t National 

74LS195 Fairchild DM7496 National 
HD74LS195A Hitachi 8N74179 TI (B97) 5496 t Signetics 

(Continued) TIL-S NB2S71 Signetics 120 (Continued) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold flCI Indlcltes addlllonil dlta Is provided on tbe plge noted. 
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Ie MASTER 

DIGITAL-TTL (Cont'd) 

Function Function Function 
Device Source line Device Source line Device Source line 

Shift Registers (Cont'd) 8-Bit Parallel-In, Parallel-Out, Unidirectional 8-Bit Serial-In, Parallel-Out Register with Output latches. 
TIL (Cont'd) TTl-lS (Cont'd) 

5-Bit Parallel-In, Parallel-Out 74199 Signetics 60 S174LS596 TI (988) 
TIL (Cont'd) SI54199 tTl (905) SI74LS599 TI (970) 120 

7496 Signetics SI74199 TI (905) 
SI5496 tTl (866) 

8-Bit Serial-In, Serial-Out 
8-Bit Parallel-In, Parallel-Out, Three-State, with Positive TTL 5491 t Fairchild 

SI7496 TI (866) Edge-Triggered D-Type Flip Flops (bus interface) 7491 Fairchild 
TIl-lS M74lS96 Mitsubishi TIL AM29825 AMD (2602) ZN5491A t Ferranti 

54lS96 t Signetics AM29826 AMD (2602) ZN7491 Ferranti 
74lS96 Signetics 8-Bit Parallel-In, Serial-Out, Complementary Output HD7491A Hitachi 
SN54LS96 ttl (866) TTL 54165 t Fairchild - MC5491 t Motorola 
SN74LS96 TI (866) 74165 Fairchild MC7491 Motorola 

5-Bit Dual Parallel-In, Parallel-Out Buffer Register, ZN54165 t Ferranti DM5491A t National 
(clocked flip-flops) ZN74165 Ferranti DM7491A National 

TIL RC8200 Raytheon MC54165 t Motorola 5491 tSignetlcs 130 
RM8200 t Raytheon 10 MC74165 Motorola 70 7491 Signetics 

5-Bit Dual Parallel-In; Parallel-Out Buffer Register, DM54165 t National SN5491A tTl (864) 
Inverting Output (clocked flip-flops) DM74165 National SN7491A TI (864) 

TTL RC8201 Raytheon 54165 t Signetics 
~ RM8201 t Raytheon 74165 Signetics TIl-lS HD74lS91 Hitachi 

8-BIt Gated Serial-In, Parallel-Out SN54165 tTl (891) M74lS91 Mitsublshi 

TIL 54164 t Fairchild 8N74165 TI .. (891) 8N54LS91 tTl (864) 

74164 Fairchild TTl-AlS SN74LS91 TI (864) 

ZN54164 t Ferranti SN54ALS165 tTl (891) 8-Bit Synchronous with Parallel load and Hold 

ZN74164 Ferranti SN74ALS165 TI (891) TTl-lS SN54lS498 tMMI 

I 
HD74164 Hitachi TTl-lS 54lS165 t Fairchild SN74lS498 MMI 

DM54164 t National 74lS165 Fairchild 80 8-Bit Synchronous with Parallel load, load Complement, 
DM74164 National M74lS165 Mitsubishi Preset, Clear and Hold 
DM7570 t National 20 SN54lS165 t Motorola TIl-lS SN54lS380 tMMI 140 
DM8570 National SN74lS165 Motorola SN74lS380 MMI 
54164 t Signetics SN54lS165 tTl (891) 8-Bit Universal Shift/Storage, Three-State 

= 
74164 Signetics SI74LS165 TI (891) TTL DM7546 t National 
SN54164 tTl (891) 8-Bit Parallel-In, Serial-Out with Clear DM8546 National 

~ 
SN74164 TI (891) TTL 54166 t Fairchild TTl-AlS 

TIl-AlS 74166 Fairchild SN54ALS299 tTl (927) 

i 
SN54ALS164 t Moloroll (732) ZN54166 Ferranti SN54ALS323 tTl (930) 
SN74ALS164 Molorola (732) ZN74166 Ferranti SN74ALS299 TI (927) 
SN54ALS164 tTl (891) HD74166 Hitachi 90 SN74ALS323 TI (930) 
SN74ALS164 TI (891) DM54166 t National 

DM74166 National TTl-F 54F299 t Fairchild 
TIl-lS AM25lS164C AMD 30 s4F323 t Fairchild 54166 t Signetics AM25LSl64M AMD 74F299 Fairchild 150 

SN54lS164 tAMD 
74166 Signetics 

Q) 54lS164 t Fairchild 
SN54166 tTl (891) . 74F323 Fairchild 

"0 74lS164 Fairchild 
SN74166 TI (891) MC54F299 t MolorDl1 (731) 

::::I HD74LSl64 Hitachi TTl-AlS MC74F299 MolorDl1 (731) 

(!J M74lS164 Mitsubishi SN54ALS166 tTl (891) TTl-lS AM25LS23C AMD (1227) 

SN54lS164 t Motorola SN74ALS166 TI (891) AM25LS23M tAMD (1227) 
C 

SN74LSl64 Motorola TIl-lS M74LS166 Mitsubishi AM25LS299C AMD (1227) 
0 
+-' DM54lS164 t National SN54lS166 t Motorola 100 AM25LS299M tAMD (1227) 

() DM74lS164 National 40 SN74lS166 Motorola SN54LS299 tAMD (1227) 
Q) 54lS164 tSGS DM54lS166 t National SN54LS323 tAMD 
Q) 74lS164 SGS DM74lS166 National SN74LS299 AMD (1227) 160 

(f) 54lS164 t Signetics SN54LS166 tTl (891) SN74lS323 AMD 
to... 74lS164 Signetics SN74LS166 TI (891) 54LS299 t Fairchild 
Q) 

. SN54LS164 tTl (891) 8-Bit Parallel-In, Serial-Out with Input latches 54lS323 t Fairchild 
+-' -U) SN74LS164 TI (891) TIl-LS SN54LS597 tTl (969) 74lS299 Fairchild 
ctS SN54LS598 ttl (969) 74lS323 Fairchild 
~ 8-Bit Parallel-In, Parallel-Out, RighUleft 

TTL 54198 t Fairchild SN74LS597 TI (969) HD74LS299 Hilachi 

74198 Fairchild SN74LS598 TI (969) M74lS299 Mitsubishi 

HD74198 Hitachi 8-Bit Serial/Parallel-In Register with Sign Extend (for use M74lS323 Mitsubishi 

DM54198 t National 50 with 25lS14/74lS384 multiplier) SN54lS299 t Motorola 

DM74198 National TIL-F 54F322 t Fairchild 110 SN54LS323 t Motorola 170 

SN54198 tTl (904) 74F322 Fairchild SN74lS299 Motorola 

SN74198 TI (904) TIl-lS 74lS322 Fairchild SN74lS323 Motorola 

8-Bit Parallel-In, Parallel-Out, Unidirectional 8-Bit Serial-In, Parallel-Out Register with Output latches 
SN54LS299 ttl (927) 

TTL 54199 t Fairchild TIl-lS SN54LS594 tTl (968) 
SN54LS323 tTl (930) 

74199 Fairchild SN54LS595 tTl (968) SN74LS299 TI (927) 

HD74199 Hitachi SN54LS596 tTl (968) SN74LS323 TI (930) 

DM54199 t National SN54LS599 tTl (970) TTl-S DM54S299 t National 
DM74199 National SN74LS594 TI (968) DM74S299 National 
54199 t Signetics SN74LS595 TI (968) SN548299 tTl (927) 

(Continued) (Continued) SN74S299 TI (927) 180 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bald flel ladlelllS Iddlllonil dill Is proyldld on I~I pial aOlld. 

502 ~ IC MASTER 1983 



MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source line Device Source Line 

Shift Registers (Cont'd) Quad Bus Transceiver Octal Bus Driver (Schmitt trigger), Inverting, Three-State 
TTL-AS (Cont'd) TTL-ALS 

8-Bit Dual Serial-In, Serial-Out SN74ASZ4Z TI (911) SN54AlSZ40 t Moloroll (73Z) 
TTL 9328C Fairchild SN74ASZ43 TI (91Z) SN74AlSZ40 Moloroll (73Z) 

9328M t Fairchild TTL-F 54F242 t Fairchild DM54ALS240 t National 
MC8328 Motorola 

54F243 t Fairchild DM74ALS240 National 
MC9328 t Motorola 

74F242 Fairchild TTL-AS SN54ALS1Z40 tTl (1018) 120 
RC82n Raytheon 

74F243 Fairchild SH54AlSZ40 tTl (910) 
RM82n t Raytheon 

MC54FZ4Z t Molorola (731) SH74ALS1Z40 TI (1018) 
N82n Signetics 

MC54FZ43 t Motoroll (731) SH74ALSZ40 TI (910) 
9-BII Parallel-In, Parallel-Out, Three-5tate, with Positive MC74FZ4Z Motorola (731) 60 TTL-F 54FZ40 t Fllrcblld (630) 
Edge-Triggered D-Type Flip-Flops (bus interface) MC74FZ43 Motoroll (731) 74FZ40 Fllrchlld (630) 

TTL AMZ98Z3 AMD (Z60Z) 
54F242 t Signetics MC54FZ40 t Motoroll (731) 

AMZ98Z4 AMD (Z60Z) 
54F243 t Signetics MC74FZ40 Motor 011 (731) 

10-Blt Parallel-In, Parallel-Out Buffer Register, with Reset 74F242 Signetics 74F240 Signetics 
(clocked flip-flops) 74F243 Signetics TTL-LS AM25LS240C AMD TTL RC8202 Raytheon 10 

AM25LS240M tAMD 130 RM8202 t Raytheon TTL-LS AM25LS242C AMD 

N8202 Signetics AM25LS242M tAMD SN54LS240 tAMD 

S8202 t Signetics AM25LS243C AMD SN74LS240 AMD 
AM25LS243M tAMD 54LS240 t Fairchild 

10-Bit Parallel-In, Parallel-Out Buffer Register, with Reset, 
SN54LS242 tAMD 70 74LS240 Fairchild Inverting Output (clocked flip-flops) 
SN54LS243 tAMD 74LS540 Fairchild TTL RC8203 Raytheon 

AMD HD74LS240 Hitachi RM8203 t Raytheon SN74LS242 
SN74LS243 AMD SH54LSZ10 tMMI (715) 

10-Bit Parallel-In, Parallel-Out, Three-State, with Positive 
74LS242 Fairchild SN54LSZ40 tMMI (715) 

Edge-Triggered 0-Type Flip-Flops (bus interface) 
74LS243 Fairchild SN54LS340 tMMI (715) 

TTL AMZ98Z1 AMD (Z60Z) 
SH74LSZ10 MMI (715) 140 AMZ98ZZ AMD (Z60Z) M74LS242 Mitsublshi 

M74LS243 Mitsubishi SN74LSZ40 MMI (715) 
10-811 Parallel-In, Serial Out 

SN54LS242 t Motorola SN74LS340 MMI (715) 
TTL RC8274 Raytheon 

SN54LS243 t Motorola SN54LS240 t Motorola 
RM8274 t Raytheon 

SN74LS242 Motorola 80 SN54LS540 t Motorola 
~ N8274 Signetics 20 

SN74LS240 Motorola SN74LS243 Motorola : 10-BII Serial-In, Parallel-Out DM54LS242 t National SN74LS540 Motorola 
TTL RC8273 Raytheon 

DM54LS243 t National DM54LS240 t National 

~ RM8273 t Raytheon 
DM74LS242 National DM74LS240 National 

N8273 Signetics 
DM74LS243 National 74LS240 Signetics ~ S8273 t Signetics 
74LS242 Signetics SH54LSZ40 tTl (910) 150 

16-Bit Parallel-In, Serial-Out 74LS243 Signetics SH54LS540 tTl (960) 
TTL-LS SN54LS674 tTl (99Z) 

SN54LSZ4Z tTl (911) SH74LSZ40 TI (910) 
TI (99Z) SH74LS540 TI (960) SN74LS674 

SN54LSZ43 tTl (91Z) 
16-Bit Serial-In, Serial-Out Register plus Stored Parallel SH74LSZ4Z TI (911) 90 TTL-S SN54S240 tAMD 
Output SH74LSZ43 TI (91Z) SN74S240 AMD 

TTL-LS SN54LS673 tTl (99Z) M74LS240 Mitsubishl Q) 
SN74LS673 TI (99Z) TTl-S SN54S242 tAMD SH54SZ40 tMMI (715) "0 SN54S243 tAMD SN74SZ40 MMI (715) :J Transceive~s, Bus SN74S242 AMD 54lS240 t Signetics <.9 SN74S243 AMD 54S240 t Signetics 160 
74F245 Signetics DM54S242 t National 74S240 Signetics C 
74F545 Signetics 30 DM54S243 t National SH54SZ40 tTl (910) 0 

Quad Bus Transceiver DM74S242 National SN74SZ40 , TI (910) -() TTl-AlS DM74S243 National SN74S340 TI Q) 
SN54ALSZ4Z t Molorola (73Z) Quad Tridlrectional Bus Transceiver, Three-State -Octal Bus Driver (Schmitt trigger), Non-Inverting, Three- Q) 
SN54ALS243 t Moloroll (732) TTL-lS SH54LS442 tTl (947) 100 State, Complementary Controls CI) 
SN74ALS242 Motoroll (73Z) SN54LS443 tTl (947) TTL-ALS ~ SN74ALS243 Motoroll (732) SN54LS444 tTl (947) SN54ALS244 tTl (912) Q) 
DM54ALS242 t National SH54LS448 tTl (951) SN74ALS1244 TI (1019) -C/) 
DM54ALS243 t National SN74LS442 TI (947) TTL-AS SN54AS230 tTl (910) CU 
DM74AlS242 National 

SH74LS443 TI (947) SN74AS230 TI (910) 2 DM74ALS243 National 
SN74LS444 TI (947) SN74AS244 TI (912) SN54ALS1242 tTl (1018) 
SN74LS448 TI (951) t Fllrchlld (630) 170 SN54ALS1243 tTl (1019) 40 TTL-F 54F244 

SN54ALS242 tTl (911) Octal Bus Driver,lnverting, Three-State 74F244 Fllrchlld (630) 

SN54ALS243 tTl (912) TTL-S SN545740 tTl MC54F244 t Motorola (731) 

SN74ALS1242 TI (1018) SN745740 TI MC74F244 Motoroll (731) 

SN74ALS1243 TI (1019) Octal Bus Driver, Non-Inverting, Three-State 54F244 t Signetics 

SN74ALS242 TI (911) Complementary Controls 74F244 Signetics 
SN74ALS243 TI (912) TTL-ALS TTL-LS AM25LS244C AMD 

TTL-AS tTl 
SN54ALS244 t Motorola (732) 110 AM25LS244M tAMD SN54AS1242 

SN54AS1243 tTl 
SH74ALS244 Motoroll (732) SN54LS244 tAMD 

SN54AS242 tTl (911) DM54ALS244 t National SN74LS244 AMD 

SN54AS243 tTl (912) 50 DM74ALS244 National 54LS244 t Fairchild 180 

SN74AS1242 TI TTl-S SN54S744 tTl 74LS244 Fairchild 
(Continued) SN74S744 TI (Continued) 

t Military Temperature Range (-55° to 125°C) * TYPical Value 
Bold flclladlcltlS Iddllloall dltl Is provided oa tbe PIUI aoted. 
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DIGIT AL-TTL (Cont'd) 

Function Function Function 
Device Source line Device Source line Device Source line 

Transceivers, Bus (Cont'd) Octal Bus Driver (Schmitt trigger), Non-Inverting, Three- Octal Bus Transceiver, Inverting, Three-State 
State, Symmetrical Controls TIL-ALS 

Octal Bus Driver (Schmitt trigger), Non-Inverting, Three- TIL-LS (Cont'd) (Cont'd) 
State, Complementary Controls SN54LS241 tTl (911) SN74ALS643 TI (984) 

TIL-LS (Cont'd) SN54LS541 tTl (960) SN74ALS651 TI (988) 
HD74LS244 Hitachi SN74LS241 TI (911) SN74ALS652 TI (988) 
M74LS244 Mltsublshl SN74LS541 TI (960) TIL-LS M74LS640-1 Mltsublshl SN54LS244 tMMI (715) TIL-S SN54S241 tAMD M74LS643-1 Mltsublshl SN54LS344 t MMI (715) 

SN74S241 AMD SN54LS640 t Motorola SN74LS244 MMI (715) 
SN54S241 tMMI (715) SN74LS640 Motorola SN74LS344 MMI (715) 
SN74S241 MMI (715) 74LS640 Signetics SN54LS244 t Motorola 
54S241 t Signetics 74LS640-1 Signetics SN74LS244 Motorola 
74S241 Signetics N8T125 Signetics 54LS244 t Signetics 
SN54S241 ttl (911) S8T125 t Signetics 74LS244 Signetics 
SN74S241 TI (911) SN54LS640 ttl (984) SN54LS244 tTl (912) 
SN74S341 TI SN54LS643 ttl (984) SN74LS244 TI (912) 

SN74LS640 TI (984) Octal Bus Transceiver, GPIB Compatible 
TIL-S SN54S244 tAMD TIL-F 74F588 Signetics SN74LS640-1 TI (984) 

SN74S244 AMD 
Octal Bus Transceiver, Interface Between OC and TS SN74LS643 TI (984) 

SN54S244 tMMI (715) 
Buses SN74LS643-1 TI (984) 

SN74S244 MMI (715) 
TIL-ALS SN74LS651 TI (988) 

54S244 t Signetics SN54ALS638 t Motorola (732) SN74LS652 TI (988) 
74S244 Signetics SN54ALS639 t Motorola (732) Octal Bus Transceiver, Noninverting, Open Collector SN54S244 tTl (912) SN74ALS638 Motorola (732) TIL-ALS 
SN74S344 TI SN74ALS639 Motorola (732) SN54ALS641 t Motorola (732) 

Octal Bus Driver (Schmitt trigger), Non-Inverting, Three- SN54ALS1638 ttl (1022) SN74ALS641 Motorola (732) 
State, Symmetrical Controls SN54ALS1639 TI (1022) DM54ALS641 t National 

TIL-ALS SN54ALS638 ttl (983) DM74ALS641 National 
SN54ALS241 t Motorola (732) SN54ALS639 ttl (983) SN54ALS1641 ttl 
SN74ALS241 Motorola (732) SN74ALS1638 TI (1022) SN54ALS641 tTl (984) 
DM54ALS241 t National SN74ALS1638-1 ttl (1022) SN74ALS1641 TI (1023) 
DM74ALS241 National SN74ALS1639 ttl (1022) SN74ALS1641-1 TI (1023) 
SN54ALS1241 TI (1018) SN7 4ALS 1639-1 ~ TI (1022) SN74ALS641 TI (984) 
SN54ALS1244 tTl (1019) SN74ALS638 TI (983) TIL-LS M74LS641 Mitsublshl SN54ALS241 tTl (911) SN74ALS639 TI (983) SN54LS641 t Motorola SN74ALS1241 TI (1018) 

Octal Bus Transceiver, Inverting, Open Collector SN74LS641 Motorola SN74ALS241 TI (911) TIL-ALS 54LS641 . t Slgnlllcs (2772) TIL-AS SN54AS241 ttl (911) SN54ALS642 t Motorola (732) 74LS641 Signetics SN54AS244 ttl (912) SN74ALS642 Motorola (732) 74LS641-1 Signetics SN74AS241 TI (911) DM54ALS642 t National SN54LS641 ttl (984) 
TIL-F 54F241 t Fairchild (630) DM74ALS642 National SN74LS641 TI (984) 

74F241 Fairchild (630) SN54ALS1642 ttl (1023) SN74LS641-1 TI (984) 
MC54F241 t Motorola (731) SN54ALS642 ttl (984) 

Octal Bus Transceiver, Noninverting, Three-State Q) 
MC74F241 Motorola (731) SN74ALS1642 TI (1023) 

TIL-ALS "0 
54F241 t Signetics SN74ALS1642-1 ttl (1023) 

SN54ALS245 t Motorola (732). ::J 74F241 Signetics SN74ALS642 ttl (984) 
SN74ALS245 Motorola (9 

TIL-LS AM25LS241C AMD TIL-LS M74LS642-1 Mitsubishi DM54ALS245 t National 
C AM25LS241M t AMD SN54LS642 t Motorola DM74ALS245 National 0 SN54LS241 tAMD SN74LS642 Motorola SN54ALS1245 ttl (1019) ...- SN74LS241 AMD 74LS642 Signelles (2772) SN54ALS1645 tTl (1023) () 
Q) 54LS241 t Fairchild 74LS642-1 Slgnlllcs (2772) SN54ALS245 ttl (913) 
Q) 74LS241 Fairchild SN54LS642 ttl (984) SN54ALS645 ttl (984) 

(f) 74LS541 Fairchild SN74LS642 TI (984) SN54ALS651 tTl (988) 
HD74LS241 Hitachi SN74LS642-1 TI (984) SN54ALS652 ttl (988) '-

Q) M74LS241 Mitsubishi Octal Bus Transceiver, Inverting, Three-State SN74ALS1245 TI (1019) ...- SN54LS241 tMMI (715) TIL-ALS SN74ALS1645 TI (1023) (j) 

CO ' SN54LS310 tMMI (715) SN54ALS640 t Motorola (732) SN74ALS1645-1 TI (1023) 
~ SN54LS341 tMMI (715) SN54ALS643 t Motorola (732) SN74ALS245 TI (913) 

SN74LS241 MMI (715) SN74ALS640 Motorola (732) SN74ALS645 TI (984) 
SN74LS310 MMI (715) SN74ALS643 Motorola (732) 

TIL-F 54F245 t Fairchild SN74LS341 MMI (715) DM54ALS643 t National 
54F545 t Fairchild SN54LS241 t Motorola DM74ALS640 National 
74F245 Fairchild SN54LS541 t Motorola DM74ALS643 National 
74F545 Fairchild SN74LS241 Motorola SN54ALS1640 ttl (1023) 
MC54F245 t Motorola (731) SN74LS541 Motorola SN54ALS1643 TI (1023) 

DM54LS241 t National SN54ALS640 ttl (984) MC74F245 Motorola (731) 

DM54LS244 t National SN54ALS643 tTl (984) TIL-LS 8304 AMD 
DM74LS241 t National SN74ALS1640 TI (1023) MPS65245 CSG 
DM74LS244 National SN74ALS1640-1 tTl (1023) 54LS245 t Fairchild 
54LS541 t Sign Illes SN74ALS1643 ttl _ (1023) 74LS245 Fairchild 
74LS241 Signetics SN7 4ALS 1643-1 TI (1023) M74LS245 Mitsubishi 
74LS541 Signelles SN74ALS640 TI (984) M74LS645-1 Mitsubishl 

(Continued) 

t Military Temperature Range (-55° to 125°C) • Typical Value 
Bold facllndlcltas addlllonil dati Is provided on the pigi noted. 
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MASTER SELECTION GUIDE 

DIGITAL-TTL (Cont'd) 

Function Function Function 
Device Source line Device Source line Device Source line 

Transceivers, Bus (Cont'd) Octal Bus Transceiver with Register, Open-Collector 8-Bit Bidirectional Bus Transceiver, Tri-State I/O 
TTL-ALS TTL-LS MM82C08 National 

Octal Bus Transceiver, Nonlnvertlng, Three-State (Cont'd) MM82PC08 National 
TTL-LS (Cont'd) SN74ALS649 tTl 

SN54LS245 tMMI (715) SN74ALS649-1 TI 60 
8-Bit to 9-Bit Parity Bidirectional Bus Transceivers, Three-

SN54LS645 tMMI (715) 
State 

SN54LS645-1 tMMI (715) Octal Bus Transceiver with Register, Three-State TTL AM29833 AMD (2606) 

SN74LS245 MMI (715) 
TTL-ALS AM29834 AMD (2606) 

SN74LS645 MMI (715) 
SN54ALS646 tTl (986) 9-Bit Bidirectional Bus Transceiver, Three-State 

SN74LS645-1 MMI (715) 
SN54ALS648 tTl (986) TTL AM29864 AMD (2604) 120 

SN54LS245 t Motorola 
SN54ALS651 tTl TTL-LS AM29863 AMD (2604) 

SN54LS645 t Motorola 
SN54ALS652 tTl 10-Bit Bidirectional Bus Transceiver, Three-State 

SN74LS245 Motorola SN54LS651 tTl TTL AM2986 AMO 
SN74LS645 Motorola 10 SN54LS652 tTl AM29861 AMD (2604) 
DM54LS245 t National SN74ALS646 TI (986) AM29862 AMD (2604) 
DM74LS245 National SN74ALS646-1 tTl (986) 

54LS245 t Slga.llcs (779) SN74ALS648 TI· (986) Translators 
54LS645 t Signetics SN74ALS648-1 tTl (986) 70 

74LS245 SlgDlllcs (779) SN74ALS651 TI For other translators, see Interface-Sense Ampljfiers and 

74LS645 Signetics SN74ALS651-1 tTl (988) also Memory and Peripheral Drivers 

N8T245 Signetics SN74ALS652 ,TI Dual MOS to TTL level Converter 
S8T245 t Signetics SN74ALS652-1 TI (988) TTL 9625C Fairchild 

SN54LS245 tTl (913) SN74LS651 TI 9625M t Fairchild 
SN54LS645 tTl (984) 20 SN74LS652 TI Dual MOS to TTL Level, Three-State 
SN54LS651 tTl (988) TTL MC4068 Motorola TTL-F 74F646 Signetics 
SN54LS652 tTl (988) MC4368 t Motorola 

II 
SN74LS245 TI (913) 74F648 Signetics 

MC54468 t Motorola 130 
SN74LS645 TI (984) Octal Bus Transceiver with Storage, Open Collector MC74468 Motorola 
SN74LS645-1 TI (984) TTL-ALS 

Octal Bus Transceiver, True, Inverting, Open Collector SN54ALS622 Molorola (732) Dual TTL to MOS Voltage 
TTL 0139A tSiliconlx 

TTL-ALS SN74ALS622 Molorola (732) 80 

SN54ALS644 t Molorola (732) 
D139B Siliconix 

Octal Bus Transceiver with Storage, Open-Collector 
SN74ALS644 Molorola (732) TTL-ALS 

.TTL-ALS fiI 
DM54ALS644 t National SN54ALS621 t Motorola (732) 

SN54ALS646 t Molorola (732) 

~ DM74ALS644 National SN74ALS621 Molorola (732) 
SN54ALS648 t Molorola (732) 

SN54ALS1644 tTl (1023) 30 SN54ALS1621 TI (1021) 
SN74ALS646 Molorola (732) 

Ii 
SN54ALS644 tTl (984) SN54ALS1622 tTl (1021) 

SN74ALS648 Molorola (732) 

SN74ALSl644 TI (1023) DM54ALS646 t National 

SN74ALSl644-1 tTl (1023) 
SN54ALS621 tTl (976) DM54ALS648 t National 

SN74ALS644 TI (984) 
SN54ALS622 tTl (976) DM74ALS646 National 140 
SN74ALS1621 tTl . (1021) DM74AlS648 National 

TTl-LS M74LS644-1 Mitsublshl SN74ALS1621-1 TI (1021) 
SN54LS644 tTl (984) SN74ALS1622 TI (1021) 

Dual2-lnput NAND TTL to MOS Voltage 

SN74LS644 n (984) TTL 9624C Fairchild 

SN74LS644-1 TI (984) 
SN74ALS1622-1 tTl (1021) 90 9624M t Fairchild 
SN74ALS621 TI (976) Q) 

Octal Bus Transceiver with Register, Inverting DH0034 t Nalloaal (3344) -0 
SN74ALS622 TI (976) 

TTL-ALS DH0034C Nalloaal (3344) :::J 
SN54ALS653 tTl (989) Octal Bus Transceiver with Storage, Three-State DS7800 t National CJ 
SN74ALS653 TI (989) 40 TTL-AlS DS8800 National 

SN74ALS653-1 tTl (989) SN54ALS620 t Molorola (732) SN55180 tTl C 

SN54ALS623 t Molorola (732) 0 
Oclal Bus Transceiver with Register, Non-inverting 

SN74ALS620 (732) 
Quad TTL 10 MOS Inverter/Driver, Three-Slale ....... 

TTL-ALS Molorola TTL SN75367 TI () 

SN54ALS654 TI (989) SN74ALS623 Molorola (732) 
Hex OTL to TTL Inverter 

Q) 

SN74ALS654 tTl (989) DM54ALS620 t National TTL 91009C Fairchild 150 Q) 

SN74ALS654-1 TI (989) DM54AlS622 t National (f) 

Octal Bus Transceiver with Register, Open Colleclor . DM54ALS623 t National 
Hex TTL to MOS Voltage 

~ 

TTL DS78L12 t National 
TTL-ALS DM74ALS620 National 100 

Q) 
DS88L12 National ....... 

SN54ALS647 t Motorola (732) DM74ALS622 National en 
D123A t Siliconix ctS 

SN54ALS649 t Molorola (732) DM74ALS623 National D123B Siliconix ~ SN74ALS647 Molorola (732) SN54ALS1620 tTl (1021) D125A tSiliconix 
SN74ALS649 Motorola (732) SN54ALS1623 TI (1021) D125B Siliconix 
OM54AlS647 t National SN54ALS620 tTl (976) 
DM54ALS649 . t National 50 SN74ALS1620 TI (1021) 7-Unit MOS to TTL Level Converter 

DM74ALS647 National SN74ALS1620-1 tTl (1021) 
TTL SN75270 TI 

DM74ALS649 National SN74ALS1623 tTl (1021) 
TTL-F 74F647 Signetlcs SN74ALS1623-1 TI (1021) 

Miscellaneous 
74F649 Signetics SN74ALS620 TI (976) 110 74F280 Signetics 

Octal Bus Transceiver with Register, Open-Collector TTL-LS 54LS623 t Signetics Bidirectional Bus Extender and Repeater, Asynchronous 
TTL-ALS 74LS620 Signetics TTL N8X41 Signetics 

SN54ALS647 TI (986) 
SN54ALS649 TI 

74LS623 Signetics Bubble Memory Controller (chevron) 

SN74ALS647 tTl (986) Octal Bus Transceiver, Three-State, with latch TTL-LS SN54LS361 tTl 160 

SN74ALS647-1 TI (986) TTL-F 54F526 t Fairchild Bubble Memory Controller (t-bar) 
(Continued) 74F526 Fairchild TTL-LS SN54LS360 tTl 

t Military Temperature Range (-55° to 125°C) * Typical Value 
80ld faci ladlclllS ddlll.aaluta Is provided on Ibe pagl noted. 
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DIGITAL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source line Device Source Line 

Miscellaneous (Cont'd) Field Programmable Array Logic Hard Array Logic I 

TIL (Cont'd) TIL (Cont'd) 
Bus Transfer Switch (transmit-receive connections to 4 PAL16R8C MMI (4449) HAL 14H4C MMI 120 
bus terminals) PALt6R8M t MMI (4449) HAL 14H4M . MMI 

TIL MC4060 Motorola PAL16X4C MMI (4449) HAL 14L4C MMI 
MC4363 t Motorola PALt6X4M tMMI (4449) 60 HAL 14L4M tMMI 
MC54460 t Motorola DMPALtOHBC NaUonal (737) HAL 16A4C MMI 
MC74460 Motorola DMPAL10HBM t NaUonal (737) HAL16A4M MMI 

Contact Bounce Eliminator DMPALtOLBC NaUonal (737) HAL 16C1C MMI 
TIL DM7544 t National DMPAL 10LBM t NaUonal (737) HAL 16C1M tMMI 

DMB544 National DMPALt2H6C NaUonal (737) HAL 16H2C MMI 
Counter, 50 MHz DMPALt2H6M t NaUonal (737) HAL 16H2M MMI 

TIL-LS SN54LS104 tTl DMPALt2L6C NaUonal (737) HAL 16L2C MMI 130 
SN54LS105 tTl DMPALt2L6M t NaUonal (737) HAL 16L2M tMMI 
SN74LS104 TI DMPALt4H4C NaUonal (737) HAL 16L8C MMI 
SN74LS105 TI 10 DMPAL14H4M t Nallonal (737) 70 HAL 16L8M tMMI 

Cyclic Redundancy Checker DMPAL14L4C Nallonal (737) HAL 16R4C MMI 
TIL 9401C Fairchild DMPAL14L4M t Nallonal (737) HAL 16R4M MMI 

9401M t Fairchild DMPAL 16A4C National HAL 16R6C MMI 
9411C Fairchild DMPAL16A4M t National HAL 16R6M MMI 
9411M t Fairchild DMPALt6C1C NaUonal (737) HAL 16R8C MMI 
NBXOtA Signellcs (1514) DMPALt6C1M t Nallonal (737) HAL 16R8M MMI 
N9401 Slgn,Ucs (1514) DMPAL 16H2C Nallonal (737) HAL 16X4C MMI 140 

Data Encryption, (4 device set) 
DMPAL16H2M t NaUonal (737) HAL16X4M tMMI 

I'L 9414STC Fairchild 
DMPALt6L2C NaUonal (737) 

I/O Register Array (16x8 or 8x16) 
9414STM t Fairchild 

DMPAL 16L2M t Nallonal (737) 80 
TIL-LS NBX320 Signellcs 

DMPAL16LBC NaUonal (737) 
(1501.1506) Delay Element DMPALt6L8M t NaUonal (737) 

TIL-LS SN54LS31 tTl (843) DMPALt6R4C Nallonal (737) Memory Mapper .. Expands 4 Address Lines to 12 Address 
SN74LS31 TI (B43) 20 DMPAL16R4M t NaUonal (737) Lines 

Dynamic RAM Refresh Controller DMPAL16R6C NaUonal (737) TIL-LS SN54LS610 tTl (975) 

TIL-LS SN54LS600 tTl (440.971) DMPAL16R6M t NaUonal (737) SN54LS611 tTl (975) 

SN54LS601 tTl (440.971) DMPAL16RBC NaUonal (737) SN54LS612 tTl (975) 

SN54LS602 tTl (440.972) DMPALt6RBM t NaUonal (737) SN54LS613 tTl (975) 
SN54LS603 tTl (440.972) DMPAL 16X4C National SN74LS610 TI (975) 
SN74LS600 TI (971) DMPAL16X4M t National 90 SN74LS611 TI ' (975) 

'.' SN74LS601 TI (971) FP54ALS16L8 tTl SN74LS612 TI (975) 
SN74LS602 TI (972) FP74ALS16L8 TI SN74LS613 TI (975) 150 
SN74LS603 TI (972) 

TIL-ALS Microprogram Sequencer 
Error Correction Chip (ECC) FP54ALS16R4 tTl TIL-LS AM2909A AMD (1207) 

TIL-LS MB1412A Fujitsu FP54ALS16R6 tTl AM2909C AMD (1207) 

Error Detection and Correction Circuit FP54ALS16R8 tTl AM2909M tAMD (1207) 
SN74ALS790 Motorola (732) 30 FP74ALS16R4 TI AM2911A AMD (1207) 

Q) Fiber Optics Transmitter. Expandable, Octal to Serial FP74ALS16R6 TI AM2911C AMD (1207) 
"0 TIL-LS SN74LS462 TI FP74ALS16R8 TI AM29t1M tAMD (1207) 
:::J Fiber Optics Transmitter, Expandable, Serial to Octal TIL-AS FP54AS839 tTl 

M3001 Intel 
(!) TIL-LS SN74LS463 TI FP54AS840 tTl 100 

IDM2909AC National 

C FP74AS839 TI 
IDM2909AM t National 

Field Programmable Array Logic 
IDM2911AC National 160 0 TIL PAL10H8C MMI (4449) FP74AS840 TI 

....... PALtOHBM t MMI (4449) 
IDM2911AM t National 

() Field Programmable LogiC Sequencer N3001 Signetics 
Q) PAL10L8C MMI (4449) TIL-LS FP54LS333 tTl NBX02A Signellcs (1513) 
Q) PAL10LBM tMMI (4449) FP54LS335 tTl S3001 t Signetics 

(J) PAL12H6C MMI (4449) FP74LS333 TI 

'-
PALt2H6M tMMI (4449) FP74LS335 TI MicrO-Address Generator (for bit slice microprocessor) 

Q) PALt2L6C MMI (4449) TIL-S SN54S4B2 tTl (954) 
....... PAL12L6M tMMI (4449) 40 

FIFO RAM Emulator (12-Bit address) SN74S482 TI (954) 
(J) TIL-LS NBX60 Signallcs (1517) 
~ PALt4H4C MMI (4449) MOS Dynamic Memory Refresh Logic Circuit 

~ PALt4H4M tMMI (4449) GPIB Adapter (IEEE 488 bus) TIL MC8505 Motorola 
TIL-LS 96LS488DC Fairchild PAL14L4C ,MMI (4449) 

t Fairchild Multilevel Pipeline Register 
PAL14L4M tMMI (4449) 96LS488DM 

TIL AM29520 AMD (602) 
PAL16A4C MMI (4449) GPIB Data Transceiver AM29521 AMD (602) 
PAL16A4M tMMI (4449) TIL-F 54F588 t Fairchild 110 

PAL16H2C MMI (4449) 74F588 Fairchild Multimode Associative Stack 
TIL-S DP8402 National 170 PAL16H2M tMMI (4449) Hard Array Logic 

PAL16L2C MMI (4449) TIL HAL 10H8C MMI Oscillator Clock/Driver 

PAL16L2M tMMI (4449) 50 HAL10H8M MMI TIL-LS SN54LS320 tTl (929) 

PAL16L8C MMI (4449) HAL 10L8C MMI SN54LS321 tTl (929) 

PAL16LBM tMMI (4449) HAL10L8M tMMI SN74LS320 TI (929) 

PAL16R4C MMI (4449) HAL 12H6C MMI SN74LS321 TI (929) 

PAL16R4M tMMI (4449) HAL 12H6M MMI Phase Locked Loop 
PAL16R6C MMI (4449) HAL 12L6C MMI TIL MC12500 Motorola (733) 
PAL16R6M tMMI (4449) HAL 12L6M tMMI TIL-LS SN54LS297 tTl (926) 

(Continued) (Continued) SN74LS297 TI (926) 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bold face Indicates additional data Is provided on tba page notad. 
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DIGITAL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source Line Device Source Line 

Miscellaneous (Cont'd) Dual Voltage Controlled Oscillator (or crystal controlled) Quad Bus Transceiver 
TTL-LS . SN54LS325 tTl 50 TTL-AS SN74AS1243 . TI 

Phase-Frequency Detector SN54LS326 tTl Quad Complementary-Output Elements (for symmetrical 
TTL llC44C Fairchild SN54LS327 tTl generation of complementary outputs) 

llC44M t Fairchild SN74LS124 TI TTL SN54265 tTl (918) 
MC4044 Motorola SN74LS325 TI SN74265 TI (918) 
MC4344 t Motorola SN74LS326 TI Quad Power Strobe (Vee strobe or digit driver) 

Polymonial Generator SN74LS327 TI TTL H06600-2 t Hurll (3745) 
TTL MC8506 Motorola TTL-S SN54LS625 tTl (977) H06600-5 Hlrrll (3745) 

Programmable FET Address Sequencer SN54LS626 tTl (977) Quad 2-lnput NAND Schmitt-Trigger 
TTL AM29540 ·AMO (603) SN54LS627 tTl (978) TTL 54132 t Fairchild 

Programmable Logic Array, Mask Programmed (see also 
SN54LS629 tTl (978) 60 74132 Fairchild· 

memory-PLAs) 
SN74LS328 TI HD74132 Hitachi 120 

TTL DM7575 t National SN74LS625 TI (977) MC54132 t Motorola 

DM7576 t National SN74LS626 TI (977) MC74132 Motorola 

DM8575 National 
SN74LS627 TI (978) DM54132 t National 

DM8576 National 10 
SN74LS629 TI (978) DM74132 National 

Dual4-Bit Parity Tree 54132 t Signetics 
Programmable Logic Arrays, Field Programmable (see also TTL MC4010 Motorola 74132 Signetics 
memory-PLAs) MC4310 t Motorola SN54132 tTl (877) 

TTL IM5200 Intersil SN74132 TI (877) 
TTL-S N82S1oo Signetics Dual4-lnput NAND Schmitt-Trigger 

N82S101 Signetics TTL 5413 t Fairchild TTL-LS 74LS132 FairChild 

S82S1OO t Signetics 7413 Fairchild HD74LS132 Hitachi 130 

S82S101 t Signetics ZN5413 t Ferranti 70 M74LS132 Mitsubishi 

ZN7413 Ferranti SN54LS132 t Motorola 
SN74S330 TI SN74LS132 Motorola HD7413 Hitachi 
SN74S331 TI 

MC5413 t Motorola DM54LS132 t National 

Signal Processor, 8-Bit Slice Programmable MC7413 Motorola DM74LS132 National 

TT~ AM29501 AMO (602) 5413 t National 54LS132 t Signetics 

Synchronous Decade Rate Multiplier DM7413 National 74LS132 Signetics 

TTL 54167 t Fairchild 5413 t Signetics SN54LS132 tTl (877) 

MC54167 t Motorola 20 7413 Signetics SN54LS24 tTl (841) 

MC74167 Motorola SN5413 tTl (837) SN74LS132 TI 

SN544167 tTl SN7413 TI (837) 80 SN74LS24 TI (840,841) 

SI74167 TI (892) TTL-LS 54LS13 t Fairchild 
TTL-S 548132 t Fairchild 

74S132 Fairchild 
TTL-S 548167 t Fairchild 74LS13 Fairchild 

SN54S132 tTl (877) 
748167 Fairchild HD74LS13 Hitachi SN74S132 TI (877) 

M74LS13 Mitsubishi 
Voltage Comparator (analog input-digital output) SN54LS13 t Motorola Hex Current Sensing Interface Gate 

TTL-S 686C AMD TTL-LS SN54LS63 tTl (853) 
686M tAMD 

SN74LS13 Motorola 
SN74LS63 TI (853) 

DM54LS13 t National 
Voltage Controlled Oscillator (or crystal controlled) DM74LS13 National Hex Schmitt Trigger, Inverting (l) 

TTL-LS SN54LS624 tTl (977) 54LS132 tSGS TTL 5414 t Fairchild "0 
SN54LS628 tTl (978) 74LS132 SGS 90 7414 Fairchild ::J 
SN74LS324 TI 30 T54LS13 tSGS HD7414 Hitachi 150 <D 
SN74LS624 TI (977) T74LS13 SGS MC5414 t Motorola 

SN74LS628 TI· (978) 54LS13 t Signetics MC7414 Motorola C 
DM5414 t National 0 

74LS13 Signetics Binary-To-BCD Converter DM7414 National ...... 
TTL DM54185A tNational SN54LS13 tTl (837) () 

5414 t Signetics (l) 
DM74185A National SN54LS18 tTl (839) 

SN74LS13 TI (837) 7414 Signetics (l) 
DM8899 National 

SN74LS18 TI (839) SN5414 tTl (837) C/) 
8N54185A tTl (900) 8N7414 TI (837) ~ 
SN74185A TI (900) TTL-S 54813 t Signetics 

TTL-LS 54LS14 t Fairchild (l) ...... 
BCD-To-Binary Converter (three-state 54n4184) Dual 6-lnput Expander (for H50, H53, H55) 74LS14 Fairchild 160 (J) 

TTL DM8898 National TTL-H 54H60 t Fairchild 100 HD74LS14 Hitachi CO 

BCD-To-Blnary Converter 
DM54H60 t National M74LS14 Mltsublshl ~ 

TTL ZN54184 t Ferranti 
DM74H60 National SN54LS14 t Motorola 

ZN74184 Ferranti 40 
8N54H60 tTl (852) SN74LS14 Motorola 

DM54184 t National 
SN74H60 TI (852) DM54LS14 t National 

DM74184 National Triple Bidirectional Bus Switch, Three-State (connects any DM74LS14 National 

SN54184 tTl (440,899) 2 of 3 inputs together) 54LS14 tSGS 

8N74184 TI (899) 
TTL-S MC3449 Motorola 74LS14 SGS 

MC6881 Motorola 54LS14 t Signetics 
Single Error Hamming Code Detector and Generator Triple 3-lnput Expander (for H52) 74LS14 Signetics 170 

TTL MC4041 Motorola TTL-H 54H61 t Fairchild SN54LS14 tTl (837) 

Dual Pulse Synchronizer/Driver 74H61 Fairchild 8N54LS19 tTl (839) 
TTL MC54120 t Motorola DM54H61 t National 8N74L814 TI (837) 

MC74120 Motorola DM74H61 National 110 SN74LS19 TI (839) 

8N54120 tTl (873) 8N54H61 tTl (852) Octal BufferlTransceiver with Parity Generator/Checker 
SN74120 TI (873) 8N74H61 TI (852) TTL-F 74F585 Signetics 

t Military Temperature Range (-55° to 125°C) • Typical Value 
8ald racilldlcaill addlllaul dill II pravldld DI Ibl pigi lalld_ 
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DIGITAL-TTL (Cont'd) 

Function Function Function 
Device Source Line Device Source Line Device Source Line 

Miscellaneous (Cont'd) 4-Bit Shifter (shifts data 0, 1,2, or 3 places as determined 8-Bit Position Scaler (The output Is shlftd with respect to 
by 2-bit selector code) the input up to 8 positions as determined by a 3-blt 

Decade Sequencer (sequential 1 of 10 decoder), Adjustable· TIL-S (Cont'd) selector code.) 
Sequence Length SN74S350 AMD 60 TIL RC8243 Raytheon 

TIL 9320C Fairchild 54S350 t Signetics RM8243 t Raytheon 
3-2-2-3-lnput AND-OR Expander (for H50, H53, H55) 74S350 Signetics 8-Blt Successive Approximation Register 

TIL-H 54H62 t Fairchild 
4-Bit Shifter, Three-State (shifts 0, 1,2, or 3-bits under 2- TIL AM2502C AMD 

74H62 Fairchild 
line select control) AM2502M tAMD 

DM54H62 t National TIL-F 54F510 t Fairchild AM2503C AMD 
DM74H62 National 74F510 Fairchild AM2503M tAMD 
SN54H62 tTl (853) AM2502 Intersil 
SN74H62 TI (853) TIL-S AM25S10C AMD (1227) AM2503 Intersil 110 

4-Bit Parallel Bus Transceiver; Inverting Three-State AM25S10M tAMD (1227) AM25L02 Intersil 
TIL-S N8T26 AMD N25S10 Signetlcs AM25L03 Intersil 

N8T26A AMD 4-Bit True/Complement Zero/One Element DM2502C National 
S8T26 tAMD 10 TIL-H 54H87 t Fairchild DM2502M t National 
S8T26A t AMD 74H87 Fairchild DM2503C National 
HD268T26 Hitachi MC54H87 t Motorola 70 DM2503M t National 
MC8T26A Motorola MC74H87 Motorola TIL-LS 54LS503 t Fairchild 
DS8T26A National SN54H87 ttl (863) 74LS502 Fairchild 
DS8T26AM t National SN74H87 TI (863) 74LS503 Fairchild 
N8T127 Signetics SN54LS502 t Motorola 120 
N8T26A Signetlcs 4-Bit Universal Presettable Polynomial Generator 

SN54LS503 t Motorola 
S8T126 t Signetlcs TIL MC8504 Motorola 

SN74LS502 Motorola 
S8T127 t Signetlcs 6-Bit SynChronous Binary Rate Multiplier SN74LS503 Motorola 

I 
N8T26 TI 20 TIL 5497 t Fairchild 
N8T26A. TI 7497 Fairchild 8-Bit Universal Transceiver/Port Controller 

SN75136 TI MC5497 t Motorola 
TIL-AS SN54AS877 tTl (1009) 

SN74AS877 TI (1009) 
4-Bit Parallel Bus Transceiver, Non-Inverting, Three-State MC7497 Motorola 

TIL-S N8T28 AMD SN5497 ttl (866) 8-lnput Priority Encoder 

MC6889 Motorola SN7497 TI (866) 80 
TIL 9318C Fairchild 

MC8T28 Motoro'la 9318M t Fairchild 

~ DS8T28 National 8-Bit Bidirection I/O Port HD74148 Hitachi 

DS8T28M t National 
TIL-S N8T31 Signelles MC8318 Motorola 

~ N8T128 Signetics 
(1502.1504) MC9318 t Motorola 130 

N8T129 Signetics 
N8X31 Sigaelles DM54148 t National 

i 
N8T28 Signetics 30 

(1502.1504) DM74148 National' 

S8T128 t Signetics 8-Blt Bidirectional I/O Port, Latched, Addressable DM8318 National 

S8T129 t Signetics TIL-S N8T32 Signelles DM9318 t National 

4-Bit Parallel Bus Transceiver, Open Collector Drivers 
(1502,1504) 54148 t Signetics 

TIL-S AM25S11C AMD N8T33 Signeties 74148 Signetics 

AM25S12AC AMD (1502.1504) SN29318 TI 

AM25S12AM tAMD N8T35 Slgnllles SN39318 ttl 
Q) AM25S12M tAMD 

(1502,1504) SI54148 tTl (883) 
-C AM26S10C AMD N8T36 Slgnllles SI74148 TI (883) 140 

:J AM26S10M tAMD 
(1502,1504) TIL-LS AM25LS148C AMD 

(!J AM26S11M tAMD 18T39 Sign Illes AM25LS148M tAMD 

C AM26S12C AMD 40 (1502.1504,1511) AM25LS2513C AMD (1227) 

0 9640C Fairchild 18X32 Signeties AM25LS2513M tAMD (1227) 
...... 9640M t Fairchild (1502.1504) AM2913C AMD (1209) 
() 9641M t Fairchild 18X36 Signelles AM2913M tAMD (1209) 
Q) (1502.1504) - MC26S10 Motorola SN54LS148 tAMD 
Q) MC26S11 Motorola S8T32 t Slgnllles HD74LS148 Hitachi 

Cf) 
DS26S10C National (1502.1504) 90 

SI54LS148 ttl (883) 
~ DS26S10M t National S8T33 t Signeties SI54LS348 tTl (931) 150 Q) (1502.1504) ...... DS26S11C National SI74LS148 TI (883) en DS26S11M t National S8T35 t Signelles 

SI74LS348 TI (931) ell (1502.1504) 

~ 
AM ttl 50 

S8T36 9-Bit Odd/Even Parity Generator/Checker 
AM26S10C ttl 

t Slgnltles 
(1502.1504) TIL 54180 t Fairchild 

AM26S10M ttl 
S8T39 t Signelles 74180 Fairchild 

AM26S11C TI 
(1502.1504.1511) ZN54180 t Ferranti 

4-Bit Parallel Universal Bus Transceiver, Storage, Three-
8-Bit Parallel Error Detection and Correction Circuit 

ZN74180 Ferranti 
State HD74180 Hitachi 

TIL-S SI54S226 ttl (908) TIL-ALS 
MC54180 t Motorola 

SI74S226 TI (908) SN54ALS636 tTl 
MC74180 Motorola 

4-Bit Priority Register. Cascadable 
SN54ALS637 ttl 

DM54180 t National 160 
TIL SI54278 ttl (921) SN74ALS636 TI 

DM74180 National 
SI74278 TI (921) SN74ALS637 TI 

RC8262 Raytheon 

4-Bit Shifter (shifts data 0, 1, 2, or 3 places as determined 8-Bit Parity Tree RM8262 t Raytheon 
by 2-bit selector code) TIL MC4008 Motorola 54180 ' t Signetics 

TIL-F 74F350 Signetlcs MC4308 t Motorola 100 74180 Signetics 
TIL-S SN54S350 tAMD MC54408 t Motorola N8262 Signetlcs 

(Continued) MC74408 Motorola (Continued) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold fael IndleallS additional dala Is provldld on Ibe pagl aOlld. 
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DIGITAL-TTL (Cont'd) 

Function 
Device Source 

Miscellaneous (Cont'd) 

9-Bit Odd/Even Parity Generator/Checker 
TIL (Cont'd) 

S8262 t Signetics 
8N54180 tTl (897) 
8174180 TI (897) 

TIL-AS 8154A8280 tTl (921) 
SI74AS280 TI (921) 

TIL-F 54F280 t Fairchild 
74F280 Fairchild 
MC54F280 t Motoroll (731) 
MC74F280 Moloroll (731) 

TIL-LS HD74LS280 Hitachi 
SI54L8280 tTl (921) 
8174LS280 TI (921) 

TIL-S 82862C AMD (1227) 
82S62M tAMD (1227) 
54S280 t Fairchild 
93S62C Fairchild 
93S62M t Fairchild 
HD74S280 Hitachi 
DM54S280 t National 
DM74S280 National 
54S280 tSignetics 
74S280 Signetics 
N82S62 Signetics 
81548280 tTl (921) 
81748280 TI (921) 

9-Bit Parity Generator/Checker 
TIL DM7220 t National 

DM8220 National 

10-Bit Priority Encoder 
TIL HD74147 Hitachi 

DM54147 t National 
DM74147 National 
54147 t Signetics 
74147 Signetics 
SI54147 tTl (882) 
SI74147 TI (882) 

TIL-LS S154LS147 tTl (882) 
S174LS147 TI (882) 

12-Bit Successive Approximation Register 
TIL AM2504C AMD 

AM2504M tAMD 
AM2504 Intersil 
AM25L04 Intersil 
DM2504C National 
DM2504M t National 

TIL-LS SN54LSS04 t Motorola 
SN74LS504 Motorola 

12-lnput Odd/Even Parity Checker/Generator 
TIL 9348C Fairchild 

9348M t Fairchild 

TIL-S 93S48C AMD (1227) 
93S48M tAMD (1227) 

32-Bit Parallel Error Detection and Correction Circuit 
TIL-ALS 

SN54ALS632 tTl 
SN54ALS633 tTl 
SN54ALS634 tTl 
SN54ALS635 ttl 
SN74ALS632 TI 
SN74ALS633 TI 
SN74ALS634 TI 
SN74ALS635 TI 

50-1 Frequency Divider 
TIL-LS SI54L856 tTl (851) 

S174LS56 TI (851) 

t Military Temperature Range (-550 to 125°C) 

~ IC MASTER 1983 

Function 
line Device Source line 

60-1 Frequency Divider 
TIL-LS 8N54L857 tTl (852) 

8N74L857 TI (852) 60 

10 

20 

30 

40 

50 

• Typical Value 
Bold flCI ladlcilis Iddlllonil dill Is provided aD Ibl PIUI nOlld. 
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DIGIT AL-SPECIAL 

Function Device Source Line 

Other Digital Devices 

Arithmetic Processor (supply 5-12 V) 
9511A AMD (1231) 
9511A-5 AMD 

Baud Rate Generator/Programmable Divider, Dual (ROM 
controlled divider) 

COM5016 SMC 
COM5016T SMC 
COM5036 SMC 
COM5036T SMC 
COM8116 SMC 
COM8116T SMC 
COM8136 SMC 
COM8136T SMC 10 
BR1941 Western 
W01943 Weslern (2874) 

Baud Rate Generator/Programmable Divider (ROM 
controlled divider) 

MM5307 National 
COM5026 SMC 
COM5026T SMC 
COM5046 SMC 
COM5046T SMC 
COM8046 SMC 
COM8046T SMC 
COM8126 SMC 20 
COM8126T SMC 
COM8146 SMC 
COM8146T SMC 

Calculators: See Linear-Consumer 

Comparator/Mux, 6 Decade, 7 Level, Latched and 
Multiplexed Output (use with 6 decade counter) 

LS7240 LSIComp 

Correlator (continually compares two independently 
clocked serial inputs and gives correlation output) 

TOC1DD4 tTRW (813) 
TDC1004 TRW 
TOC1D23 tTRW (813,819) 
TDC1023 TRW 

Counter/Display Decoder, 4 Decade (7 segment and BCD 
outputs, 0.25 MHz 

MK5OO2 Mostek 30 
MK5005 Mostek 
MK5007 Mostek 

Counter/Display Driver, 1 Decade Up/Down, Preset (7 
segment and BCD output, 1 MHz) 

HCTR0107 Hughes 

Counter/Display Driver, 6 Decade Up/Down (7 segment 
and BCD output, 1 MHz, presettable compare register, 
latched output, LED drive maximum count 999999, 
995959, or 595999 versions supply 10-15 V) 

MK50395 Mostek 
MK50396 Mostek 
MK50397 Mostek 
MK50398 Mostek 
MK50399 Mostek 

Counter Time-Base (oscillator, programmable divider, 10' 
to 1038, 2xl037, 6xl037, 6xl038 and 36xl038, supply-
12,5 V) MK5009 Mostek 

Counter, Universal (8 decade)/Latch/Display Driver (direct 
7 segment and digit drivers for common anode LEOs: 'A' 
types ICM7216A Intersi! 40 

ICM7216B Intersi! 
ICM7226A Intersi! 
ICM7226B Intersi! 

Counter, Up/Down, 4-Digit 
MN6031 Panasonic 

Counter, Dual (two 3-decade up/down counters with latch, 
BCD output, 0.5 MHz, supply 5-15 V) 

LS7040 LSI Comp (696) 

t Military Temperature Range (- 55° to 125°C) 

510 

Function Device Source Line Function Device Source Line 

Counter, Dual 16-Bit Binary Up Counter with 32-Bit Latch, Divider, Divide by 4, 0.1 to 1.5 GHz 
Multiplexer and Three-State Drivers S1534 Signetics 

LS7D62 LSI Comp (696) Divider, Divide by 4, 0.15 to 1 GHz 
Counter, 4 Decade, UplDown, Quad, Non-Volatile Storage SP8600A t Plessey 
(supply 5,-12 V) SP8600B Plessey 

MN9105 Plessey Divider, Divide by 5/6, to 1 MHz 
Counter, 5 Decade (includes storage, multiplexed BCD RED5/6 LSI Comp 
output, 0.6 MHz, supply -12,5 V) Divider, Divide by 5/6, 0.2 to 1 GHz 

3815 Fairchild 95H91C Fairchild 
Counter, 6 Decade UplDown (predetermining, 3 pre-set 95H91M t Fairchild 
storage registers, latched output) MC12009 Motorola 

LS7D5D LSI Comp (696) MC12509 t Motorola 
LS7D55/56 LSI Comp (696) 50 SP8740A t Plessey 90 

Counter, 6 Decade Up, Non-Volatile Storage, Direct Drive SP8740B Plessey 
for 7 Segment Displays (12 V supply) Divider, Divide by 6n, 0.2 to 1 GHz 

NC7107 Nitron SP8741A t Plessey 
Counter, 6 Decade Up, Non-Volatile Storage (12 V supply) SP8741B Plessey 

MN9106 Plessey Divider, Divide by 8, 0.25 to 1 GHz 
MN9107 Plessey SP8735B Plessey 
MN9108 Plessey 

Divider, Divide by 8/9, 0.25 to 1 GHz 
Counter,6 Decade, BCD Output, 5 MHz, 8 Latches (supply MC12011 Motorola 
5-15 V) LS7D31 LSI Comp (696) MC12511 t Motorola 

Counter, 8 Decade Frequency Counter/Latch/Display SP8743B Plessey 
Driver (Direct 7 segment and digit drivers for common SP8743M Plessey 
anode LEOs: 7216C. common cathode LEOs: 72160. DC to SP8791A Plessey 
10 MHz, 5 V supply) SP8791B Plessey 100 

ICM7216C Intersil 
Divider, Divide by 10, Above 1 GHz 

ICM7216D Intersil SP8665B Plessey 
Counter, 8 Decade, BCD and 7 Segment Outputs, 5 MHz, SP8668B Plessey 
Latches (supply 5-15 V) Divider, Divide by 10,0.2 to 1 GHz 

LS7D3D LSI Comp (696) SP8630A t Plessey 
Counter, 8-Bit, Programmable SP8630B Plessey 

MN8025 Panasonic 
Divider, Divide by 10/100/1000/10,000 to 2 MHz 

Counter, 16-Bit, Non-Volatile Storage, Parallel Input! RDD104 LSI Comp 
Output, 500 KHz (supply -29,5 V) Divider, Divide by 10/11,0.2 to 1 GHz 

NCR2900 NCR 60 95H90C Fairchild 
Counter, 32-Bit, Multiplexed and Latched Outputs (5 V 95H90M t Fairchild 
supply) LS7D6D LSI Comp (696) MC12013 Motorola 

Counter, 32-Bit, 8-Bit Prescalable, Multiplexed and MC12513 t Motor.ola 
Latched Outputs (5 V supply) SP8643B Plessey 110 

LS7D61 LSI Comp (696) SP8647A t Plessey 

Counters-See also CMOS and TIL-Counters SP8647B Plessey 

Data Encryption Device (NBS standard) 
SP8680A t Plessey 

W02DDl Wlstlrn (2876) 
SP8680B Plessey 

W02DD2 Wlstlrn (2876) 
SP8685A t Plessey 
SP8685B Plessey 

Data Security Device (data encryption standard) SP8690A t Plessey 
MC6859 Molorola (1351) SP8690B . Plessey 

Divider, Adjustable, for 500 MHz Divider, Divide by 16, 0.2 to 1 GHz 
S89 Siemens SP8659A t Plessey 

Divider, Divide by 2, 0.2 to 1 GHz SP8659B Plessey 120 
SP8602A t Plessey Divider, Divide by 20, 0.2 to 1 GHz 
SP8602B Plessey DS8628 National 
SP8605B Plessey 70 AN6820 Panasonic 
SP8605M Plessey AN6821 Panasonic 
SP8607A t Plessey SP8657A t Plessey 
SP8607B Plessey SP8657B Plessey 

Divider, Divide by 2,525, Supply -12 V SP8658 Plessey 
MNl15P Panasonic Divider, Divide by 20/21, to 225 MHz 

Divider, Divide by 2, 625, Supply -12 V OS8614 Nallolll (2711) 
MNl16P Panasonic Divider, Divide by 24, 0.2 GHz 

Divider, Divide by 3/4, 40 to 300 MHz 088627 National 
SP8720 Plessey SP8656 Plessey 

Divider, Divide by 3/4/8/12/16 Divider, Divide by 32, 0.2 to 1 GHz 
AN6811 Panasonic SP8655A t Plessey 130 

Divider, Divide by 4, 0.07 to 1 GHz SP8655B Plessey 

SP8613 Plessey Divider, Divide by 32/33, to 225 MHz 
SP8616 Plessey OS8615 Nallolll (2771) 

SA 1034 Signetics 80 Divider, Divide by 40, to 120 MHz 
SA1534 Signetics DS8626 National 

* Typical Value 
Bold faci Indicates addlllonal data Is provldld on Ihl pigi nOlld. 
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MASTER SELECTION GUIDE 

DIGITAL-SPECIAL (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

Other Digital Devices (Cont'd) DVM Logic: See also Interface-Analog to Digital LED Driver System, 8 Decade 8x8 Memory, Decoder 
Converters, Decimal Output (versions either hard wire or processor controlled 

Divider, Divide by 40/41, to 225 MHz 
DVM Logic, 3-Drive, Di!ect LCD Drlvo 

ICM7218A Intersil 90 
088616 NIl/Dill (2771) ICM7218B Intersil 

MP7104A Micro Pwr 
ICM7218C Intersil Divider, Divide by 50/60, to 1 MHz 

RED50/60 LSI Comp DVM Logic, 4 Digits (supply -17 V) ICM7218D Intersil 

Divider, Divide by 64, above 1 GHz 
MN6032 Panasonlc ICM7218E Intersil 

SP8755A t Plessey DVM Logic, 4-1/2 Digit, (dual slope Integration, supply- Multiplexer/Demultiplexer, 8-ChannelLatched, Binary 

SP8755B Plessey 15,5) ADB4500 National Addressable (supply -5 to -70 V) 

SP8757 Plessey LS7110 L81 Camp (696) 

U264 Telefunken 
DVM Logic, 4-1/2 Decade (multiplexed BCD output 

Multiplier/Accumulator (16x16) 3814 Fairchild 
WTL10l0 Wlllik (1041) 

Divider, Divide by 64, 0.08 to 1 GHz 
80436 Siemens 

Elapsed Time Counter, Decimal (7 segment and digit driver Multipller,Low Power (16x16) 
for common cathode LEOs 

SDA2001 Siemens ICM7045A Intersil 
WTL2516 Wlllik (1039) 
WTL2517 Wlllik (1039) 

Divider, Divide by 64, 0.2 to 1 GHz Elapsed Time Counter, 6 Decade (7 segment and digit Multiplier (16x16) SAB1047 Signetics drivers for common cathode LEOs WTL1016 Wlllik (1036) 
Divider, Divide by 64/256, 90-1000 MHz ICM7215 Intersil WTL1516 Wlllik (1038) 100 

MC12071 Motorola 10 
Elapsed Time Counter, 8 Decade (7 segment and digit WTL1517 Wlllik (1038) 

DS8621 National 
CA3163 RCA 

drivers for common cathode LED Multiplier (24x24) 
ICM7045 Intersil WTLl024 Wlllik (1040) 

CA3179 RCA (3363) 

Divider. Divide by 64/65, to 225 MHz 
Filter, Finite Impulse Response Multivibrator, Astable (programmable pulse width, current 

IOC1028 tlRW (813,818) 50 controlled pulse rep. rate, supply 3-7 V) 
088617 NIl/Dill (2771) 

TDC1028 TRW MC3380 Motorola 
Divider, Divide by 100, to 150 MHz PIN Diode Drivers 

DS8629 National Floating Point ALU (32x32) 
OH0035 t NII/ODII (3344) 

SP8628 Plessey WTL1033 Weitek 
DH0035C NII/aaal (3344) 

SP8629 Plessey Floating Point Arithmetic MultipJier/ALU (32x32) UD8-5790H t 8pngul (2843) 
Divider, Divide by 100/120 WTL1032 Weitek U08-5791H t 8prlgDI (2843) 

RED 100/120 LSI Comp Frequency Synthesizers: See linear-Phase Locked Loop Programmable Diode Matrix, 4x10 
Divider, Divide by 1261128 (VHF) or 252/256 (UHF) Circuits HM0410 Harris. (3742) 

DS8622 National Frequency to Voltage: See linear-Other Devices Programmable Diode Matrix, 6x8 ~ 
~ Divider, Divide by 239,240,255,256, to 0.5 GHz HM0168 Harris (3742) 

SP8906 Plessey 20 
Hall Effect Switch (senses magnetic field) 

Programmable Diode Matrix, 8x6 DN6835 Panasonic 
~ Divider, Divide by 248/256, to 1 GHz DN6837 Panasonic 

HM0186 Harris (3742) 110 

SAB10n Signetics DN6838 Panasonic Programmable Diode Matrix, 9x8 :-
Divider, Divide by 256, above 1 GHz DN6839 Panasonic HM0198 Hlrrls (3742) 

SP8nOB Plessey DN830 Panasonic 60 Programmable Diode Matrix, 10x16 
SP8n2B Plessey DN831 Panasonic S353 Siemens 

U266 Telefunken DN834 Panasonic Programmable Diode Matrix, 10x4 

Divider, Divide by 256, 0.2 to 1 GHz DN835 Panasonic HM0104 Harris (3742) 

SAB1018 Signetics DN837 Panasonic Programmable Divider 
SAB1018A Signetics DN838 Panasonic HEF4751 Signetlcs Q) 

SAB1046 Signetics DN839 Panasonic Programmable Divider (any modulo from 3 to 262,145, "0 

Divider, Divide by 300/360 SAS231L Siemens supply -12,5) 3816 Fairchild ::J 

RED300/360 LSI Camp SAS241 Siemens Programmable Divider (divide by 2 to 8191) <.9 
Divider, Divide by 478,480,510,512, to 1 GHz SAS251 Siemens S0437 Siemens C 

SP8901 Plessey SAS261 Siemens 70 Regulators, Switching: See linear-Other Devices 0 

Divider, Divide by 960/1024, above 1 GHz UGN-3013 Sprague Schmitt Trigger, Programmable 
...... 
U 

U265 Telefunken 30 UGN-3019 Sprague CA3098 tRCA Q) 

U465 Telefunken UGN-3020 Sprague CA3099 t RCA Q) 

Divider, Divide by 3000/3600 UGN-3030 Sprague Schmitt Trigger (supply 8 to 16 V) (f) 

RED3000/3600 LSI Comp UGN-3040 Sprague LB8015 Sanyo 120 L.. 

Divider, Divlde-by-1, 10, 100, 1000 
UGN-3201 Sprague Schmitt Trigger, Zener Clamped Output (supply 2.2 to 6 V) 

Q) ...... 
SAJ141 Siemens UGN-3203 Sprague CS102 Cherry (J) 

UGN-3220 Sprague ULN-3304M Sprague 
('(j 

Divider, Divlde-by-2, Above 1 GHz UGN-3501 Sprague Schmitt Trigger, Dual, Complementary Open Collector ~ 
SP8606B Plessey 
SP8606M Plessey 

UGS-3019 t Sprague 80 Outputs (supply 2.2 to 6 V) 
UGS-3020 t Sprague CS122 Cherry 

Divider, Divlde-by-80, to 150 MHz UGS-3030 t Sprague ULN-3305M Sprague 
SP8627 Plessey TL170 TI Schmitt Trigger, Dual, Low Voltage 

Divider, Divlde-by-1000, 0-25 KHz (supply -15 V) TL172 TI SN76811 TI 
SAJ135 Siemens TL175 TI Schmitt Trigger, Dual One Open Collector Output, One 

Divider Extender, Divide by 4, to Extend Division Ratios of TL176 TI Zener Clamped Output (supply 2.2 to 6 V) 
Two Modulus Counters while Maintaining the Difference 

Inverter, Triple PMOS ULN-3306M Sprague 
(I.e., 5/6 to 20/21) 

LM8942 Sanyo Schmitt Trigger, Dual, 5 to 40 V Output 
SP8790A t Plessey 
SP8790B Plessey Keyboard Interface, Serial (96 or 144 key) 

MK111 Analog Sys 

Divider Extender, Divide by 8 (I.e., extends 5/6 to 40/41) MM57499 National Schmitt Trigger, Hex 
AN605 Panasonic 

SP8794A t Plessey 40 Latch, Quad with Non-Volatile Memory 
SP8794B Plessey MN9102 Plessey 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bald faci Idlcilis addlllonal dill Is provided on Ihe plgl nOlld. 
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For Key Data On Every Ie On This 
Board, The Place To Look Is ... 

The Data System Design 7215 is a single-board controller 
with pipelined architecture that can simultaneously 

control Winchester, streaming tape, and floppy drives. 
Device No. 
AM25LS2569 
AM2910 
AM26S02 
AM27S35 
AM8085 
CA3130 
2732 
8237 
DM7438 
DM8334 
DS75107 
F74S132 
MC4024 
MK4802 
PAL16L8 
PAL16R6 
PAL16R8 
7407 
74123 
74368 
74LS02 
74LS04 
74LS125 
74LS138 
74LS151 
74LS161 
74LS166 

Description 
Up-Down Binary Counter with Synchronous Preset 
Dual Retriggerable Monostable Multivibrator 
Programmable Schottky Read-Only Memory 
12-Bit Microprogram Controller 
Complete 8-Bit Parallel Central Processing Unit 
5-to-16-Volt Single Stash Supply Op Amp 
4096 x 8 TTL PROM 
DMA Controller 
Quad 2-lnput TTL NAND Buffer 
8-Bit Addressable TTL Latch 
Differential line Receiver 
Quad 2-lnput NAND Schmitt-Trigger 
Dual Voltage-Controlled TTL Multivibrator 

, 2048 x 8 Static NMOS RAM 
Field Programmable Logic Array 
Field Programmable Logic Array 
Field Programmable Logic Array 
Hex Buffer/Driver 
Dual Retriggerable Monostable Multivibrator. 
Hex Inverter, 3-State 
Quad 2-lnput TTL NOR Gate 
Hex Inverter 
Quad Gated TTL Buffer, 3-State 
3 Line to 8 line Decoder/Demultiplexer 
8-lnput Multiplexer 
Binary Counter 
8-Bit Parallel-In, Serial-Out Shift Register with Clear 

Device No. 
74LS174 
74LS240 
74LS244 
74LS257 
74LS273 
74LS299 
74LS365 
74LS373 
74LS374 
74LS393 
74LS533 
74LS670 

74S00 
74S03 
74S04· 
74S112 
74S151 
74S153 
74S174 
74S175 
74S240 
74S32 
74S51 
74S64 
74S74 
75110 

Description 
Hex D-Type Edge-Triggered Flip-Flop with Clear 
Octal Bus Driver (Schmitt Trigger) 
Octal Bus Driver (Schmitt Trigger), Non-Inverting 
Quad 2-lnput Multiplexer, Non-Inverting 
Octal D-Type Edge-Triggered Flip-Flop, 3-State 
8-Bit Universal Shift Register 
Hex Buffer, 3-State 
8-Bit Latch 
Octal D-Type Edge-Triggered Flip-Flop, 3-State 
Dual 4-Bit Binary Counter 
D-Type 8-Bit Latch 
16-Bit (4x4) Register File with 

Simultaneous Read/Write 
Quad 2-lnput NAND Gate 
Quad 2-lnput NAND Gate, Open Collector 
Hex Inverter ' 
Dual "J-K" Negative Edge-Triggered Flip-Flop 
8-lnput Multiplexer 
Dual 4-lnput Multiplexer 
Hex D-Type Edge-Triggered Flip-Flop with Clear 
Quad D-Type Edge-Triggered Flip-Flop with Clear 
Line Driver, Single Ended, 3-State, Inverting 
Quad 2-lnput OR Gate 
Dual 2-Wide 2-lnput AND-OR-Invert Gate 
4:2-3-2-lnput AND-OR-Invert Gate 
Dual D-Type Positive Edge-Triggered Flip-Flop 
Line Driver, Differential, Twisted Pair Level Shifting 

Representative list of ICs on the Data Systems Design 7215 board. 
Key specifications for all of these ICs can be found in IC MASTER. 

~HIC: MASTER 
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Advanced Micro Devices 
BIPOLAR LSI AND SUPPORT PRODUCTS 

Digital Signal Processing Products 

Am25S557/Am25S558 8-Bit by 8-Bit 
Combinatorial Multiplier 
• Multiplies Two a-Bit Numbers - 16-Bit Output 
• Combinatorial - No Clocks Required 
• Full a x a Multiply in 45ns (Typ) 
• Cascades to 16 x 16 in 110ns (Typ) 
• Expandable to Multiples of Eight Bits 
• MSB and MSB Outputs for Easy Expansion 
• Unsigned, Twos Complement or Mixed Operands 
• Implements Common Rounding Algorithms with 

Additional logic 
• 3-State Outputs 
• Transparent 16-Bit latch in Am25S557 
• Industry Standard Pinouts 
• 40-Pin DIP 

8-BIT X INPUT 

Xo ------ Xl 

Yo 

lATCH 
ENABLE 

r-- --, 
G" ----f TRANSPARENT I- Am25S557 

L __ lATCHES __ .J ONLY 

Of 
OUTPUT 
ENABLE 

-,,-

-Pin 11 is G for Am25S557 and AU for Am25S558. 16-BIT PRODUCT 

Am29516/Am29517 16 by 16 Combinatorial 
Multipliers 
• Twos Complement, Unsigned or Mixed Numbers 
• lSP Available at YIN or POUT 
• Am29516 Pin Compatible with TRW MPY-16HJ 
• Am29517 Has Single Clock Input with X, Y and P 

Clock Enables 
• Internal ECl Array Provides Multiply Time 

of 75ns (Typ) 

• 64-Pin DIP 

© IC MASTER 1983 
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Advanced Micro Devices 
BIPOLAR LSI AND SUPPORT PRODUCTS 

Digital Signal Processing Products 

SUPPORT PRODUCTS 
Am29501 Programmable Signal Processor 

• 8-Bit Slice 
• 8-BitALU 
• Six 8-Bit Register File 
• Designed to Operate with Am29516/Am29517 

DATA 
INPUT/OUTPUT 

REGISTER 
FILE/STACK 

Am29520/Am29521 Multilevel Pipeline Register 

• 29-Bit Microcode Control 
• Multiple Simultaneous Data Moves 
• Supports 100ns Microcycle Time 
• 64-Pin DIP 

MULTIPLIER MULTIPLIER 
INPUT/OUTPUT INPUT 

• Four 8-Bit Vipeline Registers • Am29520 Has Separate Load and Shift 
• All Registers Mux to Output 
• Programmable Pipeline - Dual 2-Stage or 

Single 4-Stage 

CONTROL CONTROL 

• 24-Pin 0.3" Wide DIP 

INPUT 

MUX 

OE------------------------~V 

OUTPUT 

@ Ie MASTER 1983 



Advanced Micro Devices 
BIPOLAR LSI AND SUPPORT PRODUCTS 

Digital Signal Processing Products 

Am29540 Programmable FFT Address Sequencer 

• Generates Data/Coefficient Addresses 
• Programmable Length - 2 to 65536 Point 

Transforms 
• DIF or DIT Algorithms 

CP---~ 

• Bit-Reversed I or 0 (In-Place) 
• Radix-2 or -4 Address Sequence 
• Radix-2 RVI Transforms 
• 40-Pin DIP 

TRANSFORM LENGTH 

STATUS 

TRANSFT~~~ -r---------. 

@ IC MASTER 1983 
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Advanced Micro Devices 
BIPOLAR LSI AND SUPPORT PRODUCTS 

20-Pin IMOXTM Programmable Array Logic Elements 

AMD 20-Pin PAL· Family FUNCTIONAL DESCRIPTION 

• Fast AMD PALs are high speed electrically programmable array 
- High speed "A" versions logic elements. They utilize the familiar sum-of-products 

(tpd = 25ns, ts = 20ns, teo = 15ns, max) (AND-OR) structure allowing users to program custom logic 
- Standard speed versions functions to fit most applications precisely. 

(tpd = 35ns, ts = 30ns, teo = 25ns, max) Initially the AND gates are connected, via fuses, to both the 
• Flexible true and complement of every input. By selective program-

- User programmability allows customized designs ming of fuses the AND gates may be "connected" to only the 
- Eases design updates in prototype or product true input (by blowing the complement fuse), to only the 

• Low Cost complement input (by blowing the true fuse), or to neither 
- Reduces board space/chip count type of input (by blowing both fuses) establishing a logical 
- Reduces design time "don't care." When both the true and complement fuses are 
- Reduces inventory cost left intact a logical false results on the output of the AND gate. 

• Reliable An AND gate with all fuses blown will assume the logical true 
- Proven Platinum-Silicide fuse technology state. The outputs of the AND gates are connected to fixed 
- Fully AC and DC tested OR gates. The only limitations imposed are the number of 
- Preload of output registers allows full logical testing inputs to the AND gates (up to 16) and the number of AND 

gates per OR (up to 8). 

The part types in the AMD PAL family are differentiated by 
the allocation of registered (with internal feedback) and 
combinatorial (bi-directional and dedicated) outputs. All 
combinatorial AMD PALs are available in both active HIGH 
(AND-OR) and active LOW (AND-OR-INVERT) versions. 

AMD PAL FAMILY CHARACTERISTICS Platinum-Silicide was selected as the fuse link material.to 
achieve a well controlled melt rate resulting in large non-

All members of the AMD PAL family have common electrical conductive gaps that ensure very stable, long term reliabilitY. 
characteristics and programming procedures. All parts in this Extensive operating testing has proven that this low-field, 
family are produced with a fusible link at each input to the large-gap technology offers the best reliability for fusible link 
AND gate array. Connections may be selectively removed by programmable logic. 
applying appropriate voltages to the circuit. The AMD PAL family is manufactured using Advanced Micro 
All parts are fabricated with AMD's fast programming, highly Devices' selective oxidation process, IMOX. This advanced 
reliable Platinum-Silicide Fuse technology. Utilizing an eas- process permits an increase in density and a decrease in 
ily implemented programming algorithm, these products can internal capacitance resulting in the fastest possible pro-
be rapidly programmed to any customized pattern. Extra grammable logic devices. 
test words are pre-programmed during manufacturing to The AMD PAL family also incorporates the unique capability 
insure extremely high field programming yields (>98%), and of pre loading the output registers during testing to any de-
provide extra test paths to achieve excellent parametric sired value. Preload is invaluable when testing the logical 
correlation. functionality of a programmed AMD PAL. 

AMD PAL FAMILY TABLE 

tpd ts teo 
Part Array (MAX) (MAX) (MAX) 

Number Inputs Logic OE Outputs STO A STO A STO A 

AmPAL16R8 
(8) Dedicated 

(8) 8-Wide AND-OR Dedicated Registered Inverting - - 30 20 25 15 ns 
(8) Feedback 

(8) Dedicated (6) 8·Wide AND-OR Dedicated Registered Inverting 
AmPAL16R6 (6) Feedback 35 25 30 20 25 15 ns 

(2) Bidirectional (2) 7-Wide AND-OR-INVERT Programmable Bidirectional 

AmPAL16R4 
(8) Dedicated (4) 8-Wide AND-OR Dedicated Registered Inverting 
(4) Feedback 35 25 30 20 25 15 ns 
(4) Bidirectional (4) 7-Wide AND-OR-INVERT Programmable Bidirectional 

AmPAL16L8 
(10) Dedicated 

(8) 7-Wide AND-OR-INVERT Programmable 
(6) Bidirectional 

35 25 - - - - ns 
(6) Bidirectional (2) Dedicated 

AmPAL16H8 
(10) Dedicated 

(8) 7-Wide AND-OR Programmable 
(6) Bidirectional 

35 25 - - - - ns 
(6) Bidirectional (2) Dedicated 

AmPAL16LD8 
(10) Dedicated 

(8) 8-Wide AND-OR-INVERT - Dedicated 35 25 - - - - ns 
(6) Bidirectional 

AmPAL16HD8 
(10) Dedicated 

(8) 8-Wide AND-OR - Dedicated 35 25 - - - - ns 
(6) Bidirectional 

·PAL is a registered trademark of Monolithic Memories, Inc. 
IMOX is a trademark of Advanced Micro Devices, Inc. 
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Advanced Micro Devices 
BIPOLAR LSI AND SUPPORT PRODUCTS 

20-Pin IMOXTM Programmable Array Logic Elements 

MAXIMUM RATINGS (Above which the useful life may be impaired) 

Storage Temperature 

Temperature (Ambient) Under Bias 

Supply Voltage to Ground Potential (Pin 20 to Pin 10) Continuous 

DC Voltage Applied to Outputs (Except During Programming) 

DC Voltage Applied to Outputs During Programming 

Output Current Into Outputs During Programming (Max Duration of 1 sec) 

DC Input Voltage 

DC Input Current 

OPERATING RANGE 
Commercial Military 

Parameters Description Min Max Min Max Units 

Vee Supply Voltage 475 5.25 4.50 5.50 V 

TA 
Operating Free Air 

0 
Temperature 

75 -55 °c 

Te 
Operating Case 

Temperature 
125 °c 

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 

-65 to +150°C 

-55 to +125°C 

-0.5 to +7V 

-0.5V to +VCC max 

21V 

200mA 

-0.5 to +5.5V 

-30 to +5mA 

Typ 
Parameters Description Test Conditions Min (Note 1) Max Units 

Vee = MIN, IOH = -3.2mA\ COM'L 
VOH Output HIGH Voltage 2.4 3.5 Volts 

VIN = VIH or Vil IOH = -2mA MIL 

Vee = MIN, IOl = 24mA COM'L 
VOL Output LOW Voltage 0.50 Volts 

VIN = VIH or Vil IOl = 12mA MIL 

VIH Input HIGH Level 
Guaranteed input logical HIGH 

2.0 Volts 
(Note 2) voltage for all inputs 

Vil Input LOW Level 
Guaranteed input logical LOW 

O.B Volts 
(Note 2) voltage for all inputs 

III Input LOW Current Vee = MAX, VIN = OAOV '-20 
, 

-250 J.LA 

IIH Input HIGH Current Vee = MAX, VIN = 2.7V 25 J.LA 

II Input HIGH Current Vee = MAX, VIN = 5.5V 1.0 mA 

Ise Output Short Circuit Current Vee = MAX. VOUT = 0.5V (Note 3) -30 -60 -90 mA 

16LB, 16HB, 16HDB, 16LDB 
110 155 

16LBA, 16HBA, 16HDBA, 16LDBA 
lee Power Suppl,y Current All inputs = GND, Vee = MAX mA 

16RB, 16R6, 16R4 
120 1BO 

16RBA, 16R6A, 16R4A 

VI Input Clamp Voltage Vee = MIN, liN ~ -1BmA -0.9 -1.2 Volts 

IOZH Output Leakage Current Vee = MAX, Vil = O.BV Vo = 2.7V 100 
J.LA 

IOZl (Note 4) VIH = 2.0V Vo = OAV -100 

CIN Input Capacitance VIN = 2.0V @f = 1 MHz (Note 5) 6 

VOUT = 2.0V @f = 1 MHz (Note 5) 
pF 

COUT Output Capacitance 9 

Notes: i. Typical limits are at Vee = 5.0V and TA = 25°C. 
2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. 
3. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second VOUT = 0.5V has been 

chosen to avoid test problems caused by tester ground degradation. 
4. I/O pin leakage is the worst case of IOZX or IIX (where X = H or L). 
5. These parameters are not 100% tested, but are periodically sampled. 
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Advanced Micro Devices 
BIPOLAR LSI AND SUPPORT PRODUCTS 

20-Pin IMOXTM Programmable Array Logic Elements 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 
HIGH SPEED 

Test Typ COM'L 

Parameters Description Conditions (Note 1) Min Max 

tpD 
Input or Feedback to Non-Registered Output 12 25 
16L8A, 16R6A, 16R4A, 16LD8A, 16H8A, 16HD8A 

tEA Input to Output Enable 16L8A, 16R6A, 16R4A, 16H8A 12 25 

tER Input to Output Disable 16L8A, 16R6A, 16R4A, 16H8A COM'L 12 25 

tpzx Pin 11 to Output Enable 16R8A, 16R6A, 16R4A R1 =200 8 20 
R2 = 390 

tpxz Pin 11 toOutputDisable 16R8A, 16R6A, 16R4A 8 20 

teo Clock to Output 16R8A, 16R6A, 16R4A 8 15 

ts Input or Feedback Setup Time 16R8A, 16R6A, 16R4A MIL 10 20 

tH Hold Time 16R8A, 16R6A, 16R4A R1 = 390 -10 0 
R2 = 750 

tp Clock Period 35 

tw .Clock Width 15 

fMAX Maximum Frequency 28.5 

Notes: 1. Typical limits are at Vee = 5.0V and TA = 25°C. 
2. tpD is tested with switch.S1 closed and CL= 50pF. 

MIL 

Min Max Units 

30 ns 

30 ns 

30 ns 

25 ns 

25 ns 

20 ns 

25 ns 

0 ns 

45 ns 

20 ns 

22 MHz 

3. For three-state outputs, output enable times are tested with CL = 50pF to the 1.5V level; S1 is open for high impedance to HIGH tests and. 
closed for high impedance to LOW tests. Output disable times are tested with CL = 5pF. HIGH to high impedance tests are made to an output 
voltage of VOH - 0.5V with S1 open; LOW to high impedance tests are made to the VOL + 0.5V level with S1 closed. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 
STANDARD SPEED 

Test Typ COM'L MIL 

Parameters \ Description Conditions (Note 1) Min Max Min Max Units 

tPD 
Input or Feedback to Non-Registered Output 17 35 40 ns 
16L8, 16R6, 16R4, 16LD8, 16H8, 16HD8 

tEA Input to Output Enable 16L8, 16R6, 16R4, 16H8 17 35 40 ns 

tER Input to Output Disable 16L8, 16R6, 16R4, 16H8 COM'L 17 35 40 ns 

tpzx Pin 11 to Output Enable 16R8; 16R6, 16R4 R1 = 200 12 25 25 ns 
R2 = 390 

tpxz Pin 11 to Output Disable 16R8, 16R6, 16R4 12 25 25 ns 

teo Clock to Output 16R8, 16R6, 16R4 12, 25 25 ns 

ts Input or Feedback Setup Time 16R8, 16R6, 16R4 MIL 15 30 35 ns 

tH Hold Time 16R8, 16R6, 16R4 R1 = 390 -10 0 0 ns 
R2 = 750 

tp Clock Period 55 60 ns 

tw Clock Width 20 25 ns 

fMAX Maximum Frequency 18 16.5 MHz 

Notes: 1. Typicd1limits are at Vee = 5.0V and TA = 25°C. 
2. tpD is tested with switch S1 closed and CL = 50pF. 
3. For three-state outputs, output enable times are tested with CL = 50pF to the 1.5V level; S1 is open for high impedance to HIGH tests and 

closed for high impedance to LOW tests. Output disable times are tested with CL ,;, 5pF. HIGH to high impedance tests are made to an output 
voltage of VOH - 0.5V with S1 open; LOW to high impedance tests are made to the VOL + 0.5V level with S1 closed. 

ACTESTLOAD 

OUTPUT 0-~---.---...... 

~I 
BPM·370 
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Advanced Micro Devices 
BIPOLAR LSI AND SUPPORT PRODUCTS 

20-Pin IMOXTM Programmable Array Logic Elements 

SWITCHING WAVEFORMS 

INPUTS,I/O, li(===J;~~II==================I===J[==== REGISTERED 
FEEDBACK 

CP 

REGISTERED 
OUTPUTS: 

::?, '" j ,,,~ 
.COMBI~~~~~~~~ ____________ .-----------------... ) ... ) .... ) .... ))) ( .... (~(~(L_ __ 

BPM-371 

KEY TO TIMING DIAGRAM 

WAVEFORM INPUTS OUTPUTS WAVEFORM INPUTS OUTPUTS 

MUST BE WILL BE -- DON'T CARE; CHANGING; 
ANY CHANGE STATE 

STEADY STEADY PERMITTED UNKNOWN 

CENTER 

H DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

"OFF" STATE 
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BIPOLAR LSI AND SUPPORT PRODUCTS 
20-Pin IMOXTM Programmable Array Logic Elements 

LOGIC DIAGRAM AmPAL16RB/AmPAL16RBA 

-INPUTS (0 31) 

4 5 6 7 8 9 1011 12131415 1617 18 19 20212223 24252627 28293031 
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BIPOLAR LSI AND SUPPORT PRODUCTS 
20-Pin IMOXTM Programmable Array Logic Elements 

LOGIC DIAGRAM AmPAL16R6jAmPAL16R6A 

-INPUTS (0 31) 

• 5 8 7 1 9 10 II 12 13 I. 15 18171811 20212223 2.252827 212130 31 
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BIPOLAR LSI AND SUPPORT PRODUCTS 
20-Pin IMOXTM Programmable Array Logic Elements 

LOGIC DIAGRAM AmPAL16R4/AmPAL16R4A 

-INPUTS (0 31) 

• 5 8 7 8 9 10 II 12 13 I. 15 IS 1718 I' 20212223 2.252827 28213031 
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BIPOLAR LSI AND SUPPORT PRODUCTS 
20-Pin IMOXTM Programmable Array Logic Elements 

4567 8 g1011 

LOGIC DIAGRAM AmPAL16L8/AmPAL16L8A 

INPUTS (0-31) 
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BIPOLAR LSI AND SUPPORT PRODUCTS 
20-Pin IMOXTM Programmable Array Logic Elements 

4 5 a 7 1 9 '0 " 

LOGIC DIAGRAM AmPAL16H8/AmPAL16H8A 

INPUTS (0-31) 
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BIPOLAR LSI AND SUPPORT PRODUCTS 
20-Pin IMOXTM Programmable Array Logic Elements 

4 5 6 7 8 9 1011 

LOGIC DIAGRAM AmPAL16LD8/AmPAL16LD8A 

INPUTS (0-31) 
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BIPOLAR LSI AND SUPPORT PRODUCTS 
20-Pin IMOXTM Programmable Array Logic Elements 

• 5 6 7 • 9 1011 

LOGIC DIAGRAM AmPAL 16HD8/ AmPAL 16HD8A 

INPUTS (0-31) 
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Advanced· Micro Devices 
BIPOLAR LSI AND SUPPORT PRODUCTS 

20-Pin IMOXTM Programmable Array Logic Elements 

PROGRAMMING 

Each AMD PAL fuse is programmed with a simple sequence of 
voltages applied to two control pins (1 and 11) and a programming 
voltage pulse applied to the output under programming. Addres· 
sing of the 2048 element fuse array is accomplished with normal 
TTL levels on eight input pins (five select the input line number 
and three select the product term number). VCC is maintained at a 
normal level throughout the programming and verify cycle - no 
extra high levels are required. 

The necessary sequence of levels for programming any fuse is 
shown in the Programming Timing Diagram. The address of each 
fuse in terms of Input Line Number and Product Term Line 
Number is defined by the Fuse Address Tables 1 and 2. Current, 
voltage and timing requirements for each pin are specified in the 
Programming Parameter Table below. 

The 16L8, 16R8, 16R6, 16R4, 16H8, 16LD8 and 16HD8 use 
identical programming conditions and sequences. 

After all programming has been completed, the entire array 
should be reverified at VCCL and again at VCCH. Reverification 
can be accomplished by reading all eight outputs in parallel rather 
than one at a time. The array fuse verification cycle checks that 

PROGRAMMING PARAMETERS TA = 25°C 

Parameters Description 

the correct array fuses have been blown and can be sensed by 
the outputs. 

AMD PALs have been designed with many internal test features 
that are used to assure high programming yield and correct 
logical operation for a correctly programmed part. 

An additional fuse is provided on each AMD PAL circuit to prevent 
unauthorized copying of AMD PAL fuse patterns when design 
security is desired. Blowing the security fuse blocks entry to the 
fuse pattern verify mode. 

To blow the security fuse: 
1. Power up part to Vccp 
2. Raise Pin 5 to VHH. 
3. Pulse Pin 11 from ground to VOP for a 50jLsec duration. 
4. Perform a normal end·of·programming verify cycle at VCCL 

and VCCH' All fuse locations should be sensed as blown if the 
security fuse has been successfully blown. 

Note that parts with the security fuse blown may not be returned 
as programming rejects. 

AMD PALs normally have high programming yields (>98%). 
Programming yield losses are frequently due to poor socket 
contact, equipment out of calibration or improperly used. 

Min Typ Max Units 

12 Pin 1 @ 10-40mA 
Control Pin Extra High Level 

10 11 

Vccp 

VBlown 

dVOp/dt 

tp 

to 

tv 

R 

Pin 11 @ 10-40mA 

Program Voltage Pins 12-19@ 15-200mA 

Input High Level During Programming and Verify 

Input Low Level During Programming and Verify 

Vcc During Programming @ ICC = 50-200mA 

Vec During First Pass Verification @ ICC = 50 - 200mA 

Vcc During Second Pass Verification@ Icc = 50-200mA 

Successful Blown Fuse 
Sense Level @ Output 

Rate of Output Voltage Change 

16L8, 16R8, 16R6, 16R4, 16LD8 
16L8A, 16R8A, 16R6A, 16R4A, 16LD8A 

16H8, 16HD8, 16H8A, 16HD8A 

Rate of Fusing Enable Voltage Change (Pin 11 Rising Edge) 

Fusing Time First Attempt 

Subsequent Attempts 

Delays Between Various Level Changes 

Period During which Output is Sensed for VBlown Level 

Pull·Up Voltage On OutP~ts Not Being Programmed 

Pull·Up Resistor On Outputs Not Being Programmed 

10 11 

18 20 

2.4 5 

0.0 0.3 

'5 5.2 

4.1 4.3 

5.4 5.7 

0.3 

2.4 3 

20 

100 

40 50 

4 5 

100 200 

Vccp - 0.3 Vecp 

1.9 2 

AMD PAL PROGRAMMING EQUIPMENT INFORMATION 

Source and Data I/O Kontron Electronics. Inc. Stag Microsystems 
Location 10525 Willows Rd. N.E. 630 Price Avenue 528-5 Weddel Drive 

Redmond. WA 98052 Redwood City, Sunnyvale. 
CA 94063 CA 94086 

Programmer Model-l00, 29, Model·MPP-80S Model·PPX 
Model(s) 19 or 17 or EPP80 

AMD PAL Logicpak MOD-33 PPM2200 
Personality 950-1942-001 
Module 

Socket 715-1947-003 SA37 Am202S 
Adapter 

@ Ie MASTER 1983 

Volts 
12 

22 Volts 

5.5 Volts 

0.5 Volts 

5.5 Volts 

4.5 Volts 

6.0 Volts 

0.5 

Volts 

250 V/J.l.sec 

1000 V/J.l.sec 

100 J.l.sec 

10 msec 

1000 ns 

500 ns 

Vccp + 0.3 Volts 

2.1 KO 
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Advanced Micro Devices 

PINS 
2-9 

PIN1 

PROGRAMMED 
OUTPUT 

PIN 11 

BIPOLAR LSI AND SUPPORT PRODUCTS 
20-Pin IMOXTM Programmable Array Logic Elements 

PROGRAMMING WAVEFORMS 

INPUT LINE NUMBER AND PRODUCT TERM LINE NUMBER ADDRESSES 

r-------------------,~--------------------------------------VHH 

,_----,,;------------------- V,HP 
\------------- V'LP 

--~----,,~----~----------~----~------------------- VOP 

\------------ VOH 

1------- VOL 

\-'" ---------- VHH 

'--------- V,LP 

'0 IV 10 CYCLE 
ENDS 

----+--10 

!----------PROGRAMMING -:..-------II------------VERIFY---------j BPM-379 

TABLE 1. INPUT ADDRESSING SIMPLIFIED PROGRAMMING DIAGRAM 

Input Input Line Number 

Line Address Pin States 

Number 9 8 7 6 5 

0 L L L L L 
1 L L L L H 
2 L L L H L 
3 L L L H H 
4 L L H L L 
5 L L H L H 
6 L L H H L 
7 L L H H H 
8 L H L ,L L 
9 L H L L H 

10 L H L H L 
11 L H L H H 
12 L H H L L 
13 L H H L H 
14 L H H H L 
15 L H H H H 
16 H L L L L 
17 H L L L H 
18 H L L H L 
19 H L L H H 
20 H L H L L 
21 H L H L H 
22 H L H H L 
23 H L H H H 
24 H H L L L 
25 H H L L H 
26 H H L H L 
27 H H L H H 
28 H H H L L 
29 H H H L H 
30 H H H H L 
31 H H H H H 

0 
1 
2 
3 
4 
5 
6 
7 

Pin 
19 

PINS 
2-9 

PINt 

PAL 

VONP 

0, 

BPM-38D 

TABLE 2. PRODUCT TERM ADDRESSING 

Product Term 
Select 

Address Pin 
Product Term Line Number 4 3 2 

8 16 24 32 40 48 56 L L L 
9 17 25 33 41 49 57 L L H 

10 18 26 34 42 50 58 L H L 
11 19 27 35 43 51 59 L H H 
12 20 28 36 44 52 60 H L L 
13 21 29 37 45 53 61 H L H 
14 22 30 38 46 54 62 H H L 
15 23 31 39 47 55 63 H H H 

Pin Pin Pin Pin Pin Pin Pin 
18 17 16 15 14 13 12 

Programming Access and Verify Pin 
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Advanced Micro Devices 
BIPOLAR LSI AND SUPPORT PRODUCTS 

20-Pin IMOXTM Programmable Array Logic Elements 

PRELOAD OF REGISTERED OUTPUTS LOW state. This feature simplifies testing since any initial state for 
the registers can be set to optimize test sequencing. 

AMD PAL registered outputs are designed with extra circuitry to 
allow loading each register asynchronously to either a HIGH or 

The pin levels and timing necessary to perform the PRELOAD 
function are detailed below: 

'D----~---'D--~-----'D----_+-----'D----~---'D 
,...------+-----+-------+--------+----.. -11--- V1HP 

PINl1---of 1---- V1LP 

,...---+-----~---r_----------r_-----_r-----VHH 

PIN 2 ___ -+-_____ -J '------"""':""-i-----+---- V1LP 

,...------r_-----\-r_-----_r------VHH 

REGISTERED 
OUTPUT 

Basic Device 
16R8 
16R6 
16R4 
16L8 
16H8 
16LD8 
16HD8 

Speed Selection 
= Standard 

A = High Speed 

z 

Level forced on registered Output state at the 
output pin during preload cycle output pin after cycle 

VHH HIGH 

OV to VCCH or OPEN LOW 

ORDERING INFORMATION 

AmPAL XXXXX x X X X 

t t"-____________ Screening 

C = 883C Basic Flow 
B = 883B (Burn-in) 

"--------- Temperature Range 
C = Commercial 
M = Military 

"----------------- Package 
P = Molded DIP (Commercial Only) 
D = Hermetic DIP 
L = Chip-Pak™. 

·Chip-Paks are rated at maximum case temperature only. 

Chip-Pak is a trademark of Advanced Micro Devices, Inc. 
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Features 

o 12 Hour,-4 Digit Auto Clock. 
o Elap~ed Time Counter (resettable, range to 99 

hours). 
o Calendar (4-year calendar with pin" option for 

European date/month reversal). 
o Ignition-Sensing Display Cut-off (to reduce 

battery drain when the auto is not operating). 
o Crystal Input Accuracy (uses inexpensive 4.194 

mHz crystal). 
o Direct Display Drive (4-digit vacuum 

fluorescent displays, 24 Volts). 

Applications/Markets 

Automotive 
Avionics 
Marine 
Portable Clocks 
Industrial 

Block Diagram 

84003 

AUTO CLOCK 

General Description 

The S4003 Auto Clock is a PMOS integrated circuit 
which has found wide application in auto, avionic and 
marine applications as a portable or dashboard clock and 
as an industrial timer. 

A functional description of the inputs/outputs and 
registers follows: 

1. Set Inputs - Left digits set and right digits set will 
index the selected register at a 2Hz rate. Indexing either 
input will not ~pset the unselected digits. 

2. Time Set Select-Enables set inputs to the 
timekeeping register. When updating hours, the minutes 
display will blank out and MX1 digit will display Aor P. 
Minutes will update in a normal manner and reset 
seconds to zero. Seconds will restart on release of the 
time set select line. When deselected, the time will con· 
tinue to be displayed for 5 seconds ± 1 seconds. AM and 
PM indications will switch on the transfer from 11:59 to 
12:00. 

INPUTS 
(7) 

Pin Configuration 

Vss 

r------------------------l 
C> 

II: 
:z: 
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I I 
OSCILLATOR I 

CONTROL lOGIC 

COLON' SEG DRIVE OUTPUTS 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I L __________________________ --1 

28 
OUTPUTS 

AID 

~ G 
!i E 
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F=AIRCHILD 

A Schlumberger Company 

54F/74F181 
4-BIT ARITHMETIC LOGIC UNIT 

DESCRIPTION-The 'F181 is a 4-bit Arithmetjc Logic Unit (ALU) which can 
perform all the possible 16 logic operations on two variables and a variety of 
arithmetic operations. It is 40% faster than the Schottky ALU and only 
consumes 30% as much power. 

• PROVIDES 16 ARITHMETIC OPERATIONS 
ADD, SUBTRACT, COMPARE, DOUBLE, PLUS TWELVE OTHER 
ARITHMETIC OPERATIONS 

• PROVIDES ALL 16 LOGIC OPERATIONS OF TWO VARIABLES 
EXCLUSIVE-OR, COMPARE, AND, NAND, OR, NOR, PLUS TEN OTHER 
LOGIC OPERATIONS. 

• FULL LOOKAHEAD FOR HIGH-SPEED ARITHMETIC OPERATION ON 
LONG WORDS 

ORDERING CODE: 

COMMERCIAL GRADE MILITARY GRADE 

PKGS Vee = +5.0 V ±5%, Vee = +5.0 V ±10%, 
T A = 0° C to +70° C TA = -55°C to +125°C 

Plastic 
74F181PC 

DIP (p) 

Ceramic 
74F181DC 54F181DM 

DIP (D) 

Flatpak 
54F181 FM (F) 

INPUT LOADING/FAN-OUT: 

PIN NAMES 

Ao-A3 
80-83 
SO-S3 
M 
en 

Fo-F3 
A=8 
"IT 
p 
Cn+4 

DESCRIPTION 

A Operand Inputs (Active LOW) 
8 Operand Inputs (Active LOW) 
Function Select Inputs 
Mode Control Input 
Carry Input 
Function Outputs (Active LOW) 
Comparator Output 
Carry Generate Output (Active LOW) 
Carry Propagate Output (Active LOW) 
Carry Output 

·OC - Open Collector 

@ Ie MASTER 1983 

PKG 
TYPE 

9N 

6N 

4M 

181 

CONNECTION DIAGRAM 

54F/74F (U.L.) 
HIGH/LOW 

0.5/1.125 
0.5/1.125 

0.5/1.50 
0.5/0.375 
0.5/1.875 

25/12.5 
OC*/12.5 

25/12.5 
- 25/12.5 

25/12.5 
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181 

FUNCTIONAL DESCRIPTION-The 'F181 is a 4-bit high-speed parallel Arithmetic Logic Unit (ALU). 
Controlled by the four Function" Select inputs (SO-S3) and the Mode Control input (M), it can perform all the 16 
possible logic operations or 16 different arithmetic operations on active-HIGH or active-LOW operands. The 
Function Table lists these operations. 

When the Mode Control input (M) is HIGH, all internal carries are inhibited and the device performs logic 
operations on the individual bits as listed. When the Mode Control input is LOW, the carries are enabled and 
the device performs arithmetic operations on the two 4-bit words. The device incorporates full internal carry 
lookahead and provides for either ripple carry between devices using the Cn + 4 output, or for carry lookahead 
between packages using the signai"P (Carry Propagate) andG (Carry Generate). In the Add mode,P indicates 
thatF is 15 or more, while G indicates thatF is 16 or more. In the Subtract mode,P indicates thatF is zero or 
less, while G indicates thatF is less than zero.P andG are not affected by carry in. When speed requirements 
are not stringent, it can be used in a simple Ripple Carry mode by connecting the Carry output (Cn + 4) signal 
to the Carry input (Cn) of the next unit. For high-speed operation the device is used in conjunction with a 
carry lookahead circuit. One carry lookahead package is required for each group of four 'F181 devices. Carry 
lookahead can be provided at various levels and offers high speed capability over extremely long word 
lengths. 

The A=B output from the device goes HIGH when all fourF outputs are HIGH and can be used to indicate 
logicequivalence over four bits when the unit is in the Subtract mode. The A=B output is open collector and 
can be wired-AND with other A=B outputs to give a comparison for more than four bits. The A=B signal can 
also be used with the Cn + 4 signal to indicate A>B and A<B. 

The Function Table lists the arithmetic operations that are performed without a carry in. An incoming carry 
adds a one to each operation. Thus, select code LHHL generates A minus B minus 1 (2s complement 
notation) without a carry in and generates A minus B when a carry is applied. Because subtraction is actually 
performed by complementary addition (1s complement), a carry out means borrow; thus a carry is generated 
when there is no underflow and no carry is generated when there is underflow. As indicated, this device can 
be used with either active-LOW inputs producing active-LOW outputs or with active-HIGH inputs producing 
active-HIGH outputs. For either case the table lists the operations that are performed to the operands labeled 
inside the logic system. 

ACTIVE-HIGH OPERANDS 

2 1 23 22 21 20 19 18 

Ao Bo A1 B1 A2 B2 A3 B3 

Cn 
Cn+4 

M 

So 

S1 

4 S2 

S3 

Fa F1 

9 10 11 13 

. Vee = Pin 24 
GND = Pin 12 

G 

P 

LOGIC SYMBOLS 

16 

14 

17 

15 

ACTIVE-LOW OPERANDS 

2 1 23 22 21 20 19 18 

Ao Bo A1 B1 A2 B2 A3 B3 

Cn Cn • 4 16 

M 

6 50 
A=B 14 

51 G 17 
4 52 

3 53 P 15 

Fa F1 F2 F3 

9 10 11 13 
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FUNCTION TABLE 

MODE SELECT ACTIVE-LOW OPERANDS ACTIVE-HIGH OPERANDS 
INPUTS & Fn OUTPUTS 

LOGIC ARITHMETIC** LOGIC 
S:3 S2 Sl So (M = H) (M = U (Cn = U (M = H) 

L L L L A A minus 1 A 
L L L H AS AS minus 1 A+S 
L L H L A+S AS minus 1 AS 
L L H H Logic 1 minus 1 LogicO 

L H L L A+S A plus (A + B) AS 
L H L H B AS plus (A + B) B 
L H H L AG) S A minus S minus 1 A@S 
L H H H A+S A+B AS 

H L L L AS A plus (A + B) A+S 
H L L H A@S A plus S A@S 
H L H L S As plus (A + S) S 
H L H H A+S A+S AS 

H H L L Logic 0 A plus A* Logic 1 
H H L H AS AS plus A A+B 
H H H L AS AS minus A A+S 
H H H H A A A 

-each bit is shifted to the next more significant position 
--arithmetic operations expressed in 2s complement notation 

LOGIC DIAGRAM 

80 

& Fn OUTPUTS 

ARITHMETIC** 
(M = U (Cn = H) 

A 
A+B 
A+B 
minus 1 

A plus AS 
(A + B) plus AS 
A minus S minus 1 
AS minus 1 

A plus AS 
A plus S 
(A + S) plus AS 
AS minus 1 

A plus A* 
(A + B) plus A 
(A + B) plus A 
A minus 1 

H = HIGH Voltage Level 
L = LOW Voltage Level 

~--+---~----~~---4----~---+-4~--~----~--~~.---+-----~So 
~4----+----+-~~--~---4--~~~~-+-----+---+-+~+-~----1--S, 

~~----~r+~-+~--~---+-+~+-~~--4---~~~r-+-+---r--S2 
r---+-~-+~~r-~---1--~~-+-+--~---+-+;-+-~~~~--S3 

A=B Cn +4 

181 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

54F/74F 
SYMBOL PARAMETER UNITS CONDITIONS 

Min Typ Max 

IOH Output HI GH Current 250 Jl.A 
VOH = 4.5 V, 
Vee = Min, A = B 

lee Power Supply Current 43 65 mA Vee = Max 

AC CHARACTERISTICS: 

54F174F 74F 

TA = +25°C, 
:',::: ';' 

TA, Vee = .. 
Vee = +5.0 V 

: 
Com .. 

SYMBOL PARAMETER CL = 50 pF 
.. 
.. -:: CL = 50 pF UNITS 

Path Mode Min Typ Max Min Max 

tPLH 3.0 6.4 8.5 3.0 9.5 
Cn to Cn + 4 3.0 6.1 8.0 3.0 9.0 ns 

tPHL 

tPLH 5.0 10 13 5.0 14 
A or S to Cn + 4 Sum 5.0 9.4 12 5.0 13 ns 

tPHL 

tPLH A or S to Cn + 4 
5.0 10.8 14 5.0 . 15 

Dif 5.0 10 13 5.0 14 ns 
tPHL 

tPLH Cn toF 
3.0 6.7 8.5 3.0 9.5 

Any 
3.0 6.5 8.5 3.0 9.5 ns 

tPHL 

tPLH A orSto G 
3.0 5.7 7.5 3.0 8.5 

Sum 
3.0 5.8 7.5 3.0 8.5 ns 

tPHL 

tPLH 
A orSto G 

3.0 6.5 8.5 3.0 9.5 
Dif 

3.0 7.3 9.5 3.0 10.5 ns 
tPHL 

-C 
tPLH 3.0 5.0 7.0 3.0 8.0 

.s=. AorStoP Sum 
3.0 5.5 7.5 3.0 8.5 ns 

(,,) tPHL 
~ ·co tPLH A orStoP Dif 

4.0 5.8 7.5 4.0 8.5 
U. 4.0 6.5 8.5 4.0 9.5 ns 

tPHL 

tPLH AI orSi t01=1 
3.0 7.0 9.0 3.0 10 

Sum 
3.0 7.2 10 3.0 10 ns 

tPHL 

tPLH Ai or Bi to-':; Dif 
3.0 8.2 11 3.0 12 
3.0 5.0 11 3.0 12 

ns 
tPHL 

tPLH Any A orS 
Sum 

4.0 8.0 10.5 4.0 11.5 
to AnyF 4.0 7.8 10 4.0 11 

ns 
tPHL 

tPLH Any A orS 
Dif 4.5 9.4 12 4.5 13 

to AnyF 9.4 12 4.5 13 
ns 

tPHL 4.5 

tPLH AorStoF· Logic 4.0 6.0 9.0 4.0 10 
10 4.0 11 

ns 
tPHL 4.0 6.0 

tPLH AorSto A = B Dif 11 18.5 27 11 29 
7.0 13.5 

ns 
tPHL 7.0 9.8 12.5 

CJ Test limits in screened columns are preliminarY: 

622 @ Ie MASTER 1983 



F=AIRCHILD 

A Schlumberger Company 

54F/74F190 • 54F/74F191 
UP/DOWN COUNTERS 

(WITH PRESET AND RIPPLE CLOCK) 

DESCRIPTION -The 'F190 is a reversible .BCD(8421) decade counter. The 
'F191 is a reversible modulo 16 binary counter. Both feature synchronous 
counting and asynchronous presetting. The preset feature allows the 'F190 
and 'F191 to be used in programmable dividers. The Count Enable input, the 
Terminal Count output and the Ripple Clock output make possible a variety 
of methods of implementing multistage counters. In the counting modes, 
state changes are initiated by the rising edge of the clock. 

• HIGH-SPEED-110 MHz TYPICAL COUNT FREQUENCY 
• SYNCHRONOUS COUNTING 
• ASYNCHRONOUS PARALLEL LOAD. 
• CASCADABLE 

PKGS 

Plastic 
DIP (p) 

Ceramic 
DIP (D) 

Flatpak 
(F) 

COMMERCIAL GRADE 

Vee = +5.0 V ±5%, 
TA = O°C to +70°C 

74F190PC,74F191PC 

74F190DC, 7 4F191 DC 

MILITARY GRADE 

Vee = +5.0 V ±10%, 
TA = -55°C to +125°C 

54F190DM, 54F191 OM 

54F190FM, 54F191 FM 

INPUT LOADING/FAN-OUT: 

PIN NAMES 

CE 
CP 
Po- Po 
PL 
U/D 
00-03 
RC 
TC 

@ Ie MASTER 1983 

DESCRIPTION 

Count Enable Input (Active LOW) 
Clock Pulse Input (Active Rising Edge) 
Parallel Data Inputs 
Asynchronous Parallel Load Input (Active LOW) 
Up/Down Count Control Input 
Flip-flop Outputs 
Ripple Clock Output (Active LOW) 
Terminal Count Output (Active HIGH) 

PKG 
TYPE 

98 

78 

4L 

190 • 191 

CONNECTION DIAGRAM 

13 RC 

12 TC 

11 PL 

10 P2 

LOGIC SYMBOL 

11 15 1 10 9 

PL Po p, P2 P3 

5 U/O RC 
4 CE 

14 CP TC 

00 A, 02 03 

3 2 6 7 

Vcc = Pin 16 
GND = Pin 8 

54F/74F (U.L.) 
HIGH/LOW 

0.5/1.125 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 
25/12.5 

13 

12 
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190 • 191 
FUNCTIONAL DESCRIPTION-The 'F190/191 are synchronous up/down counters. The 'F190 is a BCD 
decade counter while the 'F191 is organized as a 4 bit binary counter. Both contain four edge triggered 
flip-flops with internal gating and steering logic to provide individual preset, count-up and count-down 
operations. 

Each circuit has an asynchronous parallel load capability permitting the counter to be preset to any desired 
number. When the Parallel Load (PL) input is LOW, information present on the Parallel Data inputs (PO-P3) is 
loaded into the counter and appears on the Q outputs. This operation overrides the counting functions, as 
indicated in the Mode Select Table. 

A HIGH signal on the CE input inhibits counting. When CE is LOW, internal state changes are initiated 
synchronously by the LOW-to-HIGH transition of the clock input. The direction of counting is determined by 
the U/D input signal, as indicated in the Mode Select Table. CE andU/D can be changed with the clock in 
either state, provided only that the recommended setup and hold times are observed. 

Two types of outputs are provided as overflow/underflow indicators. The terminal count(TC) output is 
normally LOW. It goes HIGH when the circuits reach zero in the count down mode or 9 {'F190} or 16 {'F191} in 
the count up mode. The Te output will then remain HIGH until a state change occurs, whether by counting or 
presetting or untilU/D is changed. The TC output should not be used as a clock signal because it is subject to 
decoding spikes. ' 

The TC signal is also used internally to enable the Ripple Clock (RC}output. The RC output is normally HIGH. 
When CE is LOW and TC is HIGH, the RC output will go LOW when the clock next goes LOW and will stay 
LOW until the clock goes HIGH again. This feature simplifies the design of multistage counters, as indicated 
in Figures a and b. In Figure a, each RC output is used as the clock input for the next higher stage. This 
configuration is particularly advantageous when the clock source has a limited'drive capability, since it 
drives only the first stage. To prevent counting in all stages it is only necessary to inhibit the first stage, since 
a HIGH signal onCE inhibits the RC output pulse, as indicated in the RC Truth Table. A disadvantage of this 
configuration, in some applications, is the timing skew between state changes in the first and last stages. 
This represents the cumulative delay of the clock as it ripples through the preceding stages. 

A method of causing state changes to occur simultaneously in all stages is shown in Figure b. All clock 
inputs are driven in parallel and the RC outputs propagate the c8:rry/borrow'signals in ripple fashion. In this 
configuration the LOW state duration of the clock must be long enough to allow the negative-going edge of 
the carry/borrow signal to ripple through to the last stage before the clock goes HIGH. There is no such 
restriction on the HIGH state duration of the clock, since the RC output of any device goes HIGH shortly after 
its CP input goes HIGH. ' 

The configuration shown in Figure c avoids ripple delays and their associated restrictions. The CE input for a 
given stage is formed by combining the TC signals from all the preceding stages. Note that in order to inhibit 
counting an enable signal must be included in each carry gate. The simple inhibit scheme of Figures a and b 
doesn't apply, because the TC output of a given stage is not affected by its own CE . 

PL 

H 
H 
L 
H 

MODE SELECT TABLE 

INPUTS 
MODE 

CE 

L 
L 
X 
H 

UID CP 

L S Count Up 
H ..r Count Down 
X X Preset (AsynJ 
X X No Change (Hold) 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

RC TRUTH TABLE 

INPUTS OUTPUT 

CE TC* CP RC 

L H "1..f" "''If" 
H X X H 
X L X H 

*TC is generated internally 

'F191 STATE DIAGRAM 

i /'\ 
12 --~-- L-~ ___ -' 

COUNT UP • 
COUNT DOWN ---.. 
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FIG. A N-STAGE COUNTER USING RIPPLE CLOCK 
FIG. B SYNCHRONOUS N-STAGE COUNTER 

USING RIPPLE CARRY/BORROW 

D;;'~;;~~~---'--------t--------t----

FIG. C SYNCHRONOUS N-STAGE COUNTER WITH PARALLEL GATED CARRY/BORROW 

D~A~;:~~~ __ t--_____ ........-_____ -.-__ _ 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
54F/74F 

UNITS CONDITIONS 
Min Typ Max 

lee Power Supply Current 38 55 mA Vee = Max 

AC CHARACTERISTICS: 

54Ff74F ·74F 

TA=+25°C, TA, Vee = 
Vee = +5.0 V Com 

SYMBOL PARAMETER· . CL = 50 pF CL = 50 pF UNITS 

Min Typ Max Min Max 

fmax Maximum Count Frequency 100 125 100. MHz 

tPLH Propagation Delay 3.0 5.5 7.5 3.0 8.5 
CP to On 5.0 8.5 11.0 5.0 12.0 tPHL ns 

tPLH Propagation Delay 6.0 10 13.0 6.0 14.0 
tPHL CP to TC 5.0 8.5 11.0 5.0 12.0 

tPLH Propagation Delay 3.0 5.5 7.5 3.0 8.5 
tPHL CP to RC 3.0 5.0 '7.0 3.0 8.0 

ns 

tPLH Propagation Delay 3.0 5.0 7.0 3.0 8.0 
tPHL CE to RC 3.0 5.5 7.0 3.0 8.0 

tPLH Propagation Delay 7.0 11 18 7.0 20 
tPHL UfO to RC 5.5 9 12 5.5 13 

ns 

tPLH Propagation Delay 4.0 7 10 4.0 11 
tPHL UfO to TC 4.0 6.5 10 . 4.0 11 

tPLH Propagation Delay 3.0 4.5 7.0 3.0 8.0 
Pn to On 6.0 10 13 6.0 14 ns 

tPHL 

tPLH Propagation Delay 5.0 8.5 11 5.0 12 
Kto On 5.5 9 12 5.5 13 ns 

tPHL 
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AC OPERATING REQUIREMENTS: 

SYMBOL PARAMETER 

ts I H I Setup Time, HIGH or LOW 
ts (L I Pn toPL 

th (H I Hold Time, HIGH or LOW 
th (L I Pn toPL 

ts I L I 
Setup Time LOW 
CE to CP 

th I L I 
Hold Time LOW 
CE to CP 

tw ILl PLPulse Width, LOW 

tw (LI CP Pulse Width, LOW 

tree 
Recovery Time 
PLto CP 

626 

190.- 191 

54F/74F 74F 

TA == +25 0 C, TA, Vee = 
Vee = +5.0 V Com UNITS 

Min Typ Max Min Max 

6.0 6.0 
6.0 6.0 

ns 
4.0 4.0 
4.0 4.0 

10.0 10.0 
ns 

0 0 

6.0 6.0 ns 

7.0 7.0 ns 

7.0 7.0 ns 
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54F/74F192 - 54F/74F193 
UP/DOWN COUNTERS 

(WITH SEPARATE UP/DOWN CLOCKS) 

DESCRIPTION-The 'F192 is an up/down BCD decade (8421) counter. The 
'F193 is an up/down modul0-16 binary counter. Separate Count Up and 
Count Down Clocks are used, and in either counting mode the circuits 
operate synchronously. The outputs change state synchronously with the 
LOW-to-HLGH transitions on the clock inputs. 

Separate Terminal Count UP and Terminal Count Down outputs are provided 
that are used as the clocks for a subsequent stage without extra logic, thus 
simplifying multistage counter designs. Individual preset inputs allow the 
circuit to be used as a programmable counter. Both the Parallel Load (PL) 
and the Master Reset (MR) inputs asynchronously override the clocks. 

ORDERING CODE: 

COMMERCIAL GRADE MILITARY GRADE 

PKGS 

Plastic 
DIP IPI 

Ceramic 
DIP 101 

Flatpak 
IF) 

Vee = +5.0 V ±5%, 
TA = O°C to +70° C 

74F192PC,74F193PC 

74F192DC,74F193DC 

Vee = +5.0 V ±1 0%, 
TA = -55°C to +125°C 

54F192DM,54F193DM 

54F192FM,54F193FM 

INPUT LOADING/FAN-OUT: 

PIN NAMES 

CPu 
CPD 
MR 

DESCRIPTION 

Count Up Clock Input (Active Rising Edge) 
Count Down Clock Input (Active Rising Edge) 
Asynchronous Master Reset Input (Active HIGH) 
Asynchronous Parallel Load Input (Active LOW) 
Parallel Data Inputs 
Fli p-flop Outputs 

PKG 
TYPE 

98 

6B 

4L 

PC 
Po- P3 
00-03 
TCD 
TCu 

Terminal Count Down (Borrow) Output (Active LOW) 
Terminal Count Up (Carry) Output (Active LOW) 

@ Ie MASTER 1983 

192 -193 

CONNECTION DIAGRAM 

LOGIC SYMBOL 

11 15 1 10 9 

PL Po p, P2 P3 

5 cPu TCu 

4 cPo TCo 

MR 00 a, 02 03 

14 3 2 6 7 

Vcc = Pin 16 
GND = Pin 8 

54F174F (U.L.) 
HIGH/LOW 

0.5/0.75 
0.5/0.75 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 
25/12.5 

14 MR 

13 TCo 

12 

13 
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192 ·193 

FUNCTIONAL DESCRIPTION-The 'F192, 193 are asynchronously presettable counters. The 'F192 is a 
decade counter while the 'F193 is organized for 4 bit binary operation. They both contain four edge triggered 
flip-flops, with internal gating and steering logic to provide master reset, individual preset, count up and 
count down operations. 

A LOW-to-HIGH transition on the CP input to each flip-flop causes the output to change state. Synchronous 
switching, as opposed to ripple counting, is achieved by driving the steering gates of all stages from a 
common Count Up line and a common Count Down line, thereby causing all state changes to be initiated 
simultaneously. A LOW-to-HIGH transition on the Count Up input will advance the count by one; a similar 
transition on the Count Down input will decrease the count by one. While counting with one clock input, the 
other should beheld HIGH, as indicated in the Function Table. Otherwise, the circuit will either count by twos 
or not at all, depending on the state of the first flip-flop, which cannot toggle as long as either clock input is 
LOW. . 

The Terminal Count Up (TCu) and Terminal Count Down (TCo) outputs are normally HIGH. When the circuit 
has reached the maximum count state; 9 (,F192) or 16 ('F193), the reset HIGH-to-LOW transition of the Count 
Up Clock will cause TCu to go LOW. TCu will stay LOW until CPu goes HIGH again, thus effectively repeating 
the Count Up Clock, but delayed by two gate delays. Similarly, the TCo output will go LOW when the circuit is 
in the zero state and the Count Down Clock goes LOW. Since the TC outputs repeat the clock waveforms, 
they can be used as the clock input signals to the next higher order circuit in a multistage counter. 

TCu = 00 • 03 • CPu 
TCo = 00 • 01 • 02 • 03 • CPo 

Both the 'F192 and the 'F193 have an asynchronous parallel load capability permitting the counter to be 
preset. When the Parallel Load (PL) and the Master Reset (MR) inputs are LOW, information present on the 
Parallel Data input (Po - P3) is loaded into the counter and appears on the outputs regardless of the 
conditions of the clock inputs. A HIGH signal on the Master Reset input will disable the preset gates, override 
both clock inputs, and latch each Q output in the LOW state. If one of the clock inputs is LOW during and 
after a reset or load operation, the next LOW-to-HIGH transition of that clock will be interpreted as a 
legitimate signal and will be counted. 

MR PL 

H X 
L L 
L H 
L H 
L H 

FUNCTiON TABLE 

CPu CPo MODE 

X X Reset (Asyn.l 
X X Preset (Asyn.l 
H H No Change 

S H Count Up 
H ....r Count Down 

H = HIGH Voltage Level 
L·= LOW Voltage Level 
X:;:: Immaterial 

-'COUNT UP 
---~ COUNT DOWN 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

SYMBOL PARAMETER 
54F174F UNITS CONDITIONS 

Min Typ Max 

Icc Power Supply Current 38 55 mA VCC = Max 
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AC CHARACTERISTICS: 

SYMBOL \ PARAMETER 

fmax Maximum Count Frequency 

tPLH Propagation Delay 

tPHL CPu or CPo to TCu . 

tPLH Propagation Delay 

tPHL CPu or CPo to On 

tPLH Propagation Delay 

tPHL Pn to On 

tPLH Propagation Delay 

tPHL Kto On 

tPHL 
Propagation Delay 
MR to On 

tPLH 
Propagation Delay 
MR to TCu 

tPHL 
Propagation Delay 
MR to TCo 

tPLH Propagation Delay 
tPHL Kto TCu or TCo 

tPLH Propagation Delay 

tPHL Pn to TCu or TCo 

AC OPERATING REQUIREMENTS: 

SYMBOL PARAMETER 

t5 (H I Setup Time, HIGH or lOW 
t5 (l I Pn toK 

th (H I Hold Time, HIGH or lOW 
th (l I Pn toK 

tw ell KPulse Width lOW 

tw (ll CPu or CPo Pulse Width lOW 

tw (H) MR Pulse Width HIGH 

tree 
Recovery Ti me 
Kto CPu or CPo 

tree 
Recovery Time 
MR to CPu or CPo 

[J Test limits in screened columns are preliminary. 
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192 • 193 

54F 74F 

TA, Vee = TA, Vee = 
Mil Com 

CL = 50 pF CL = 50 pF UNITS 

Min Max Min Max 

54F 

TA, Vee = 
Mil 

74F 

TA, Vee = 
Com 

Min Max Min Max 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNITS 

ns 

ns 

ns 

ns 

ns 

ns 
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A Schlumberger Company 

54F/74F240 • 54F/74F241 
54F/74F244 

OCTAL BUFFER/LINE DRIVER 
(With 3-State OutputS) 

DESCRIPTION - The 'F240, 'F241 and 'F244 are octal buffers and line drivers 
designed to be employed as memory address drivers, clock drivers and bus 
oriented transmitters/receivers which provide improved PC board density. 

• HYSTERESIS AT INPUTS TO IMPROVE NOISE MARGINS 
• 3-STATE OUTPUTS DRIVE BUS LINES OR BUFFER 

MEMORY ADDRESS REGISTERS 
• OUTPUTS SINK 64 mA 
• 15 mA SOURCE CURRENT 
• INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

ORDERING CODE: 

COMMERCIAL GRADE MILITARY GRADE 

PKGS Vee = +5.0 V ±5%, Vee = +5.0 V ±10%, 
TA = O°C to +70°C TA = -55°C to +125°C 

Plastic 7 4F240PC, 74F241 PC 
DIP (P) 74F244PC 

Ceramic 74F240DC, 74F241DC 54F240DM, 54F241 DM 
DIP (D) 74F244DC 54F244DM 

Flatpak 74F240FC, 74F241FC 54F240FM, 54F241 FM 
(F) 74F244FC 54F244FM 

INPUT LOADING/FAN-OUT: 

PIN NAMES DESCRIPTION 

3-State Output Enable (Active LOW) 
3-State Output Enable (Active HIGH) 
Inputs 
Outputs 

630 

PKG 

TYPE 

9Z 

4E 

4F 

240 • 241 • 244 
CONNECTION DIAGRAMS 

'F240 

'F241 

'F244 

54F174F (U.L.) 
HIGH/LOW 

0.5/0.625 
0.5/0.625 

0.5/1.0 
75/40 

(301 
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240 • 241 • 244 

'F240 'F241 'F244 

INPUTS 
OUTPUT 

INPUTS 
OUTPUT 

INPUTS 
OUTPUT 

OEl,01:2 D OEl 01:2 D OE" 01:2 D 

L L H L H L L L L L 
L H L L H H H L H H 
H X Z H L X Z H X Z 

H = HIGH Voltage Level L = LOW Voltage Level X Immaterial Z High Impedance 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE I unless otherwise specified 

SYMBOL PARAMETER 
54F174F 

UNITS CONDITIONS 
Min Typ Max 

XM, XC 2.4 V 
10H = -3.0 mA, Vee = Min 
VIN = VIH or VIL 

VOH Output HIGH Voltage XM 2.0 V 10H = -12 mA 
VIH = 2.0 V 

XC 2.0 10H = -15 mA 
Vee = Min 
VIL = 0.5 V 

XM 0.55 10L = 48 mA 
VIN = Vlh 

VOL Output LOW Voltage 
XC 0.55 

V 
10L = 64 mA 

or VIL 
Vee = Min 

VT+ -VT- Hysteresis Voltage 0.2 0.4 V Vee = Min 

los Output Short Circuit Current -100 -225 mA Vee = Max, VOUT = 0 V 

'F240 19 29 
leeH 'F241, 'F244 40 60 mA Outputs HIGH 

leeL Power Supply 'F240 50 75 
mA Outputs LOW Vee = 

Current 'F241, 'F244 60 90 Max 
leez 'F240 42 63 mA Outputs OFF 

'F241, 'F244 60 90 

AC CHARACTERISTICS: 

54F/74F 54F 74F 

TA = +25°C, TA, Vee = TA, Vee = 

Vee = +5.0 V MIL COM 
SYMBOL PARAMETER CL = 50 pF CL = 50 pF CL = 50 pF UNITS 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 5.1 7.0. 3.0 9.0 3.0 8.0 
ns 

tpHL Data to Output ('F240 I 2.0 3.5 4.7 2.0 6.0 2.0 5.7 

tPZH Output Enable Time ('F240 I 
2.0 3.5 4.7 2.0 6.5 2.0 5.7 

tPZL 4.0 6.9 9.0 4.0 10.5 4.0 10 
ns 

tpHZ Output Disable Time· ('F2401 
2.0 4.0 5.3 2.0 6.5 2.0 6.3 

tPLZ 2.0 6.0 8.0 2.0 12.5 2.0 9.5 

tpLH Propagation Delay 2.5 4.0 5.2 2.5 6.5 2.5 6.2 
Data to Output ('F241, 'F2441 2.5 4.0 5.2 2.5 7.0 2.5 6.5 

ns 
tpHL 

tPZH Output Enable Time 2.0 4.3 5.7 2.0 7.0 2.0 6.7 

tPZL ('F241, 'F2441 2.0 ,5.4 7.0 2.0 8.5 2.0 8.0 
ns 

tpHZ Output Disable Time 2.0 4.5 6.0 2.0 7.0 2.0 7.0 

tpLZ ('F241, 'F2441 2.0 4.5 6.0 2.0 7.5 2.0 7.0 
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54F/74F373 
OCTAL TRANSPARENT LATCH 

(With 3-State Outputs) 

DESCRIPTION - The 'F373 consists of eight latches with 3-state outputs for 
bus organized system applications. The flip-flops appear transparent to the 
data when Latch Enable (LE) is HIGH. When LE is LOW, the data that meets 
the setup times is latched. Data appears on the bus when the Output Enable 
(DE) is LOW. When OE is HIGH the bus output is in the high impedance state . 

• EIGHT LATCHES IN A SINGLE PACKAGE 
• 3-STATE OUTPUTS FOR BUS INTERFACING 

ORDERING CODE: 

PKGS _ 

Plastic 
DIP (P) 

Ceramic 
DIP (D) 

Flatpak 
'(F) 

COMMERCIAL GRADE 

Vee = +5.0 V ±5%, 
TA = O°C to +70°C 

74F373PC 

74F3730C 

74F373FC 

MILITARY GRADE 

Vee = +5.0 V ±10%, 
TA = -55°C to +125°C 

54F3730M 

54F373FM 

INPUT LOADING/FAN-OUT: 

PIN NAMES DESCRIPTION 

00-07 Data Inputs 
LE Latch Enable Input (Active HIGH) 
OE Output Enable Input (Active LOW) 
00-07 3-State Latch Outputs 

PKG 

TYPE 

9Z 

4E 

4F 

373 

CONNECTION DIAGRAM 

LOGIC SYMBOL 
3 4 7 8 13 14 17 18 

Do 01 02 03 04 05 06 07 

11 LE 

OE 

2 5 6 9 12 15 16 19 

Vee == Pin 20 
GND = Pin 10 

54F174F (U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

FUNCTIONAL DESCRIPTION - The 'F373 contains eight O-type latches with 3-state output buffers. When the 
Latch Enable (LE) input is HIGH, data on the On inputs enters the latches. In this condition the latches are 
transparent, i.e., a latch output will change state each time its 0 input changes. When LE is LOW the latches 
store the information that was present on the 0 inputs a setup time preceding the HIGH-to-LOW transition of 
LE. The 3-state buffers are controlled by the Output Enable (OE) input. When OE is LOW, the buffers are in the 
bi-state mode. When OE is HIGH the buffers are in the high impedance mode but this does not interfere with 
entering new data into the latches. 
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LOGIC DIAGRAM 

00 0, Os 

Please note that this diagram is provided only for the understanding of logic operations and should not be 
used to estimate propagation delays. 

On o 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
54F174F 

UNITS CONDITIONS 
Min Typ Max 

373 

lec 
Power Supply Current 

35 55 rnA 
Vee = Max, OE = 4.5 V 

(All Outputs OFF) Dn, LE = Gnd 

AC CHARACTERISTICS: 

54F174F 54F. 74F 

TA = +25°C, TA, Vcc = TA, Vee = 
Vee = +5.0 V MIL COM 

·SYMBOL PARAMETER CL= 50 pF CL = 50 pF CL = 50 pF UNITS 

Min Typ Max Min Max Min Max 

tPLH Propagation Delay 3.0 5.3 7.0 3.0 8.5 3.0 8.0 
tPHL Dn to On 2.0 3.7 5.0 2.0 6.0 2.0 6.0 

ns 

tPLH Propagation Delay 5.0 9.0 11.5 5.0 15 5.0 13 
tPHL LE to On 3.0 5.2 7.0 3.0 8.5 3.0 8.0 

ns 

tPZH 
Output Enable Time 

2.0 5.0 11 2.0 13.5 2.0 12 
tPZL 2.0 5.6 7.5 2.0 10 

ns 
2.0 8.5 

tPHZ 
Output Disable Time 

2.0 4.5 6.5 2.0 10 2.0 7.5 
tPLZ 2.0 3.8 5.0 2.0 7.0 2.0 6.0 

ns 

AC OPERATING REQUIREMENTS: 

54F174F 54F 74F 

TA = +25°C, TA, Vee = TA, Vee = 
SYMBOL PARAMETER Vee = +5.0 V MIL COM UNITS 

Min Typ Max Min Max Min Max 

ts (H I Setup Time, HIGH or LOW 2.0 2.0 2.0 
t5 (L I Dn to LE 2.0 2.0 

ns 
2.0 

th (H I Hold Time, HIGH or LOW 3.0 3.0 3.0 
th (L I Dn to LE 3.0 3.0 3.0 

ns 

tw (HI LE Pulse Width HIGH 6.0 6.0 6.0 ns 
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54F/74F374 
OCTAL D-TVPE FLIP-FLOP 

(With 3-State Outputs) 

DESCRIPTION - The 'F374 is 'a high sp.eed, low power octal D-ty.pe flip-flop 
featuring separate D-type inputs for e&,;h flip-flop and 3-state outputs for bus 
oriented applications. A buffered Clock (CP) and Output Enable (OE) are com
mon to all flip-flops. 

• EDGE-TRIGGERED D-TYPE INPUTS 
• BUFFERED POSITIVE EDGE-TRIGGERED CLOCK 
• 3-STATE OUTPUTS FOR BUS ORIENTED APPLICATIONS 

ORDERING CODE: 

PKGS 

Plastic 
DIP (p) 

Ceramic 
DIP (D) 

Flatpak 
(F) 

COMMERCIAL GRADE 

Vee = +5.0 V ±5%, 
TA = O°C to +70°C 

74F374PC 

74F374DC 

74F374FC 

MILITARY GRADE 

Vee = +5.0 V ±10%, 
TA = -55°C to +125°C 

54F374DM 

54F374FM 

INPUT LOADING/FAN-OUT: 

PIN NAMES 

00-07 
CP 
OE 
00-07 

LOGIC DIAGRAM 

634 

DESCRIPTION 

Data Inputs 
Clock Pulse Input (Active Rising Edge) 
3-State Output Enable Input (Active LOW) 
3-State Outputs 

PKG 

TYPE 

9Z 

4E 

4F 

11 

374 

CONNECTION DIAGRAM 

. LOGIC SYMBOL 

CP 

OE 

3 4 7 8 13 14 17 18 

2 5 6 9 12 15 16 19 

Vcc = Pin 20 
GND = Pin 10 

54F174F (U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
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374 

FUNCTIONAL DESCRIPTION - The 'F374 consists of eight edge-triggered flip-flops with individual D-type 
inputs and 3-state true outputs. The buffered clock and buffered Output Enable are common to all flip-flops. 
The eight flip-flops will store the state of their individual D inputs that meet the setup and hold times 
requirements on the LOW-to-HIGH Clock (CP) transition. With the Output Enable (OE) LOW, the contents of 
the eight flip-flops are available at the outputs. When the OE is HIGH, the outputs go to the high impedance 
state. Operation of the OE input does not affect the state of the flip-flops. 

TRUTH TABLE 

INPUTS OUTPUTS 

Dn CP OE On 

H f L H 
L ...r L L 
X X H Z 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
54F174F 

UNITS CONDITIONS 
Min Typ Max 

lee 
Power Supply Current 

55 86 mA 
Vee = Max, Dn = Gnd 

(All Outputs OFF) OE = 4.5 V 

AC CHARACTERISTICS: 

54F174F 54F 74F 

TA = +25°C, TA, Vee = TA, Vee = 
Vcc = +5.0 V MIL COM 

SYMBOL PARAMETER CL= 50 pF CL = 50 pF CL = 50 pF UNITS 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 60 70 MHz 

tPLH Propagation Delay 4.0 6.5 8.5 4.0 10.5 4.0 10 
CP to On 4.0 6.5 8.5 4.0 11 4.0 10 

ns 
tPHL 

tPZH 
Output Enable Time 2.0 9.0 11.5 2.0 14 2.0 12.5 ns 

tPZL 2.0 5.8 7.5 2.0 10 2.0 8.5 

tPHZ 
Output Disable Time 

2.0 5.3 7.0 2.0 8.0 2.0 8.0 
2.0 4.3 5.5 2.0 7.5 2.0 6.5 

ns 
tPLZ 

AC OPERATING REQUIREMENTS: 

54F174F 54F 74F 

TA = +25°C, TA, Vee = TA, Vee = 
SYMBOL PARAMETER Vee = +5.0 V MIL COM UNITS 

Min Typ Max Min Max Min Max 

t5 (H) Setup Time, HIGH or LOW 2.0 2.5 2.0 
t5 (L) Dn to CP 2.0 2.0 2.0 

ns 
th (H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th (L) Dn to CP 2.0 2.5 2.0 

tw (H) 
CP Pulse Width, HIGH or LOW 

7.0 7.0 7.0 
tw (L) 6.0 6.0 6.0 

ns 
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54F/74F401 
CYCLIC REDUNDANCY CHECK 

GENERATOR/CHECKER 

DESCRIPTION-The 'F401 Cyclic Redundancy Check (CRC) 
generator/checker implements the most widely .4.~.e..p error detection scheme 
in serial digital data handling systfm}~~t:~~f\H?\l%rnjssion, the data stream is 
encoded by dividing it by ~~$er'~gJyrtdrhfar"The remainder is appended to the 
message as check bit~. Upon' reception, this data stream is divided by the 
same polynomial and if there is no remai nder, there are no detectable errors. 

• EIGHT SELECTABLE POLYNOMIALS 
• ERROR INDICATOR 
• MORE EFFICIENT THAN PARITY IN CHECKING ERRORS 
• flIGH-SPEED DATA RATE 
• SUPPLY CURRENT 70 mA TYP 

PIN NAMES 

401 
CONNECTION DIAGRAM 

DIP (TOP VIEW) 

14 

13 

1/ 

11 

1() 

Pins 6 and 9 not connected. 

NOTE: 
The Flatpak version has the same 
pinouts (Connection Diagram) as the 

Dual In-line Package. 

LOGIC SYMBOL 

3 \J H 10 

11 

1 -0 CP 'F401 

MR 

Vcc = Pin 14 

Gf\JD = Pin 7 

() 1/ 

1J 

PIN 
NAMES DESCRIPTION COMMENTS 

636 

CWE 
P 
MR 
Q 

ER 

Polynomial Select Inputs 

Data Input 
Clock (Operates on HIGH-to
LOW Transition) Input 

Check Word Enable Input 
Preset (Active LOW) Input 
Master Reset (Active HIGH) Input 
Data Output (Note b) 
Error Output (Note b) 

TABLE 1 

SELECT CODE 
POLYNOMIAL 

S2 S, So 

L L L X16+x15+x2+1 

L L H X16+X14+X+1 

L H L X16+x15+X13+x7+x4+x2+Xl+1 

L H H x12+Xl1+x3+x2+X+l 

H L L X8+X7+x5+X4+X+l 

H L H x8+1 

H H L X16+X12+X5+1 

H H H x16+Xl1+x4+1 

REMARKS 

CRC·16 

CRC·16 REVERSE 

CRC·12 

LRC·8 

CRC·CCITT 

CRC·CCITT REVERSE 

BLOCK DIAGRAM 

PUl .... N0MtAl 
SELECT 

CHECK 
WORD 

E.NABLE 10 

PRrSET 2 

DATA 11 

CLOCK 1 

t.'ASTER 
RESET 4 

Vcc = Pin 14 
GND = Pin 7 
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FUNCTIONAL DESCRIPTION-The 'F401 is a 16-bit programmable device which operates on serial data streams 
and provides a means of detecting transmission errors. Cyclic encoding and decoding schemes for error 
detection are based on polynomial manipulation in modulo arithmetic. For encoding, the data stream (message 
polynomial) is divided by a selected polynomial. This division results in a remainder which is appended to the 
(Tlessage as check bits. For error checking, the bit stream containing both data and check bits is divided by the 
same selected polynomial. If there are no detectable errors, this division results in a zero remainder. Although it is 
possible to choose many generating polynomials of a given degree, standards exist that specify a small number 
of useful polynomials. The 'F401 implements the polynomials listed in Table 1 by applying the appropriate 
logic levels to the select pins 80, 8 1 and 82. 

The 'F401 consists of a 16-bit register, a Read Only Memory (ROM) and associated control circuitry as shown 
in the block diagram. The polynomial control code presented at inputs 80, 8 1 and 82 is decoded by the 
ROM, selecting the desired polynomial by establishing shift mode operation on the register with Exclusive OR 
gates at appropriate inputs. To generate the check bits, the data stream is entered via the Data inputs (D), using 
the HIGH-to-LOW transition of the Clock input (CP). This data is gated with the most significant output (Q) of the 
register, and controls theExclusive OR gates (Figure 1). The Check Word Enable (CWE) must be held HIGH while 
the data is being entered. After the last data bit is entered, the CWE is brought LOW and the check bits are shifted 
out of the register and appended to the data bits using external gating (Figure 2). 

To check an i ncomi ng messsage for errors, both the data and check bits are entered through the 0 input with the 
CWE input held HIGH. The 'F401 is not in the data path, but only monitors the message. The Error Output 
becomes valid after the last check bit has been entered into the 'F401 by a HIGH-to-LOW transition of CPo If no 
detectable errors have occurred during the data transmission, the resultant internal register bits are all LOW and 
the Error Outputs (ER) is LOW. If a detectable error has occurred, ER is HIGH. ' 

A HIGH on the Master. Reset input (MR) asynchronously clears the register. A LOW on the Preset input (P) 
asynchronously sets the entire register if the control code inputs specify a 16-bitpolynomial; in the case of 12 or 
a-bit check polynomials only the most significant 12 or a register bits are set and the remaining bits are cleared. 

FIG. 1 
EQUIVALENT CIRCUIT FOR X16 + X15 + X2 + 1 

D------------------------------------------~--------------------------__. 

p~~~----~--------~--------------~------------~------------~ 

o Q II 1--10-+-- () 

1 ~ 1~ 

~__t>~-r--~~--+----+----~----+---~------~----+---~-----+----J 
cp----~~--------~--------~----~----------~--------_+----~ 
CWE----~--------------------~--------------------------_+------------~ 

FIG. 2 
CHECK WORD GENERATION 

DATA 
CHECK WORD ----..-------------------------------l 

ENABLE 
(NOTE lAND31 ___ +-_____________ ~---.-___1 

NOTE 2 

1 
CWE 

F401 
CRC Qr-----~ __ / 

GENERATOR! 

CLOCK -------aCP 
CHECKER 

MR 

NOTES: 

DATA PLUS 
CHECK BITS 

1. Check word Enable is HIGH while data is being clocked, LOW while transmission of 
check bits. 

. NOTE 2: 2. 'F401 must be reset or preset before each computation . 
3. CRC check bits are generated and appended to data bits. 
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54F/74F402 
EXPANDABLE CYCLIC 
REDUNDANCY CHECK 

GENERATOR/CHECKER 

DESCRIPTION-The 'F402 expandable Cyclic Redundancy Check (CRC) 
Generator/Checker is an expandable version ot the 'F401. It provides an 
advanced tool tor the implementation ot the most widely used error detection 
scheme in serial digital handling. ~ystelT.l~,.'.,:.:.,.A::\.4PbJ1 control input selects 
one-ot-six generator polyn~rn,Jal~;;;:;)t.h;~f.lts'11d{~pH1Y-namials includes CRC-16, 
CRC-CCITT and Ethernet, a~~':'~~I'r'g~:: ih'ree other standard polynomials (56th 
order, 48th order, 32nd order). Individual clear andpreset inputs are provided 
for floppy disk and other applications. The Error output indicates whether or 
not a transmission error has occurred. The CWG Control input inhibits 
feedback during check word transmission. The 'F402 is compatible with 
Fairchild Advanced Schottky TTL (FAST) devices and is tully co'mpatible with 
all TTL families. 

• GUARANTEED 20 MHz DATA RATE 
• SIX SELECTABLE POLYNOMIALS 
• OTHER POLYNOMIALS AVAILABLE 
• SEPARATE PRESET AND CLEAR CONTROLS 
• EXPANDABLE 
• AUTOMATIC RIGHT JUSTIFICATION 
• ERROR OUTPUT OPEN COLLECTOR 
• TYPICAL APPLICATIONS 

FLOPPY AND.OTHER DISK STORAGE SYSTEMS 
DIGITAL CASSETTE AND CARTRIDGE SYSTEMS 
DATA COMMUNICATION SYSTEMS 

PIN NAMES 

PIN 
NAMES' DESCRIPTION 

PIN 
NAMES 

402 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

cp 1 16 VCC 

7 

6 

P 2 15 so 

10 RO 

9 ER 

LOGIC SYMBOL 

15 14 13 12 4 5 

50 51 52 53 D CWE 
CP ER 0-9 

5EI 

RFB 
P MR 

vee = Pin 16 
GND = Pin 8 

D/CW 

RO 

11 

10 

DESCRIPTION 

So-S3 Polynomial Select 
P Preset 

CWG 
D 

Check Word Generate 
Data 

MR Master Reset 
SEI Serial Expansion Input 
CP Clock 
RFB Register Feedback 
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ER 
RD 
D/CW 

Error 
Register .Output 
Serial Data/Checkword 
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FUNCTIONAL DESCRIPTION-The '74F402 Expandable Cyclic Redundancy Check (CRC) Generator/Checker is . 
an expandable 16-bit programmable device which operates on serial data streams and provides a means of 
detecting transmission errors. Cyclic encoding and decoding schemes for error detection are .based on 
polynomial manipulation in modulo arithmetic. For encoding, the data stream (message polynomial) is divided by 
a selected polynomial. This division results in a remainder (or residue) which is appended to the message as 
check bits. For error checking, the bit stream containing both data and check bits is divided by the same selected 
polynomial. If there are no detectable errors, this division results in a zero remainder. Although it is possible to 
choose many generating polynomials of a given degree, standards exist that specify a small number of useful 
polynomials. The '74F402 implements the polynomials listed in Table 1 by applying the appropriate logiC levels to 
the select.pins 80, 81, 8 2, and 8 3. 

BLOCK DIAG RAM 

15 So 
Polynomial 14 S1 ROM 

13 S2 VCC= 16 
Select 

S3 GND= 8 12 

CONTROL 
Preset 2 • Master Reset 3 

MR P 
Data 4 D D/CW 11 Data/Checkword 

Check Word 5 
Generate 16 BIT REGISTER 

Register Feedback6 RFB 
RO 10 Re~ister Output 

Serial Input 7 SEI 
CP 

Clock 

ERROR 
DETECTOR ER 9 ERROR 

The '74F402 consists of a 16 bit register, a Read Only Memory (ROM) and associated control circuitry as shown in 
the Block Diagram. The polynomial control code presented at inputs 80, 81, 8 2 , and 83 is decoded by the ROM, 
selecting the desired polynomial or part of a polynomial by establishing shift mode operation on the register with 
Exclusive OR (XOR) gates at appropriate inputs. To generate the check bits, the data stream is entered via the 
Data Inputs (D), using the Low-to-High transition of the Clock Input (CP). This data is gated with the most 
significant Register O.utput (RO) via the Register Feedback Input (RFB), and controls the XOR gates. The Check 
Word Generate (CWG) must be held High while the data is being entered. After the last data bit is entered, the 
CWG is brought Low and the check bits are shifted out of the register(s) and appended to the data bits (no 
external gating is needed). 
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To check an incoming message for errors, both the data and check bits are entered through the 0 Input with the 
CWG Input held High. The Error O'utput becomes valid after the last check bit has been entered into the '74F402 
by a Low-to-High transition of Cp, with the exception of the Ethernet polynomial (see applications paragraph). If 
no detectable errors have occurred during the data transmission, the resultant internal register bits are all Low 
and the Error Ouput (ER) is High. If a detectable error has occurred, ER is Low. ER remains valid until the next 
Low-to-High transition of CP or until the device has been preset or reset. 

A High on the Master Reset Input (MR) asynchronously clears the entire register. A Low on the Preset Input (P) 
asynchronously sets the entire register with the exception of: 

640 

1) The Ethernet residue selection, in which the registers containing the non-zero residue are cteared; 
2) The 56th order polynomial, in which the 8 least significant register bits of the .least significant device are 

cleared; and, 
3) 5 = 0, in which all bits are cleared. 

TABLE 1 

SELECT CODE 
HEX S3 S2 S1 SO POLYNOMIAL REMA~KS 

0 L L L L 0 5=0 

C H H L L X32+X26+X23+X22+X16+ Ethernet 
0 H H L H X12+Xll +Xl0+X8+X7+X5+X4+X2+X + 1 Polynomial 

E H H H L X32+X31 +X27 +X26+X25+X19+X16+ Ethernet 
F H H H H X15+X13+X12+Xll +X9+X7 +X6+X5+X4+X2+X+1 Residue 

7 L H H H X16+X15+X2+ 1 CRC-16 

B H L H H X16+X12+X5+1 CRC-CCITT 
J 

3 L L H H X56+X55+X49+X45+X41 + 
2 L L H L X39.+X38+X37 +X36+X31 + 56th 
4 L H L L X22+X19+X17 +X16+X15+X14+X12+Xll +X9+ Order 
8 H L L L X5+X+1 

5 L H L H X48+X36+X35+ 48th 
9 H L L H X23+X21+ Order 
1 L L L H X15+X13+X8+X2+1 

6 L H H L X32+X23+X21 + 32nd 
A H L H L Xll+X2+1 Order 
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TABLE 2 

SELECT 
CODE P3 P2 P1 pp C2 C1 Cp POLYNOMIAL 

~ ~ ~ ~ ~ 1 ~ ~ S=~ 

C 1 1 1 1 1 ~ 1 Ethernet 
0 1 1 1 1 1 ~ 1 Polynomial 

E .~ ~ ~ ~ ~ ~ ~ Ethernet 
F ~ ~ ~ ~ ~ 1 ~ Residue 

7 ~ ~ CRC-16 

B 1 1 ~ ~ CRC-CCITT 

3 1 1 1 ~ ~ 
2 1 1 1 1 ~ ~ 56th 
4 1 1 1 1 ~ ~ Order 
8 ~ ~ 1 1 ~ ~ 

5 1 I 1 1 1 ~ ~ 48th 
9 1 1 1 1 ~ ~ Order 
1 1 1 1 1 ~ ~ 

6 1 1 ~ ~ 32nd 
A 1 1 ~ ~ Order 

APPLICATIONS-In addition to polynomial selection there are four other ·capabilities provided for in the 
ROM. The first is set or clear selectability. The sixteen internal registers have the capability to be either set or 
cleared when P is brought 10w .. This set or clear capability is done in four groups of 4 (see Table 2, P~-P3). 
The second ROM capability (C~ is in determining the polarity of the check word. As is the case with the 
Ethernet polynomial the check word can be inverted when it is appended to the data stream or as is the case 
with the other polynomials, the residue is appended with no inversion. Thirdly, the HOM contains a bit (C1) 
which is used to select the RFB input instead of the SEI input to be fed into the LSB. This is used when the 
polynomial selected is actually a residue (least significant) stored in the ROM. In conjunction with this is 
another bit (C2) in the ROM which indicates whether the selected location is a polynomial or a residue. If the 
latter then it inhibits the RFB input. 

As mentioned previously, in general, upon a successful data transmission the CRC register has a zero 
residue. There is an exception to this, however, with respect to the Ethernet polynomial. This polynomial, 
upon a successful data transmission, has a non-zero residue in the CRC register (C7 04 DO 7B}16. In order to 
provide a no-error indication two ROM locations have been preloaded with the residue so that by selecting 
these locations and clocking the device one additional time, after the last check bit has been entered, will 
result in zeroing the CRC register. In this manner a no error indication is achieved. 

With the present mix of polynomials the largest is 56th order requiring four devices while the smallest is 16th 
order requiring just one device. In orderto accomodate multiplexing between high order polynomials (>16th 
order) and lower order polynomials, a location of all zero's is provided. This allows the user to choose a lower 
order polynomial even if the system is configured for a higher order one (see Figure 3). 
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FIG. 1 
SINGLE DEVICE USAGE 
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FIG. 2 

MULTIPLE DEVICE USAGE +5V 

Control ===:;=1~E=======:;:=i=E=======~=J1 Serial Data 
Ctock 

CONTROL 
SERIAL DATA 

CLOCK 

SEt 
CP D CWG 

FIG. 3 
32ND ORDER CONFIGURATION 

CRC-16 IMPLEMENTATION 

Error 

Serial Data CW 

CW I MSBI 

+5V 

<> I I l J R1 

ERJ 
, , 

cp D CWG CP D CWG 

r SEI 

I 
SEI ER !-'a.--E RROR 

PIN NAMES 

PIN 
NAMES 

SO-S3 

MR 
SEI 

CP 
RFB 
CWG 

D 

ER 

RO 

D/CW 

642 

74F402 D/CW r+ RFB 

P MR S3S2S,SO RO 

t t t t t t 
o 0'0 0 S: 0 

DESCRIPTION 

Polynomial Select 

Preset 

Master Reset 
Serial Expansion Input 

Clock 
Register Feedback 
Check Word Generate 

Data 

Error 

Register Output 

Serial Data/Checkword 

-Not 
Used r-

74F402 D/CW 
RFB 

P MR, S3 S2S1 So RO 

t t t t t t 
o 1 1 1 8=7 

r--s 
~C 

ERIAL DATA/CW 

W IMSBI 

R1 = 3200 1/4 WATT 

COMMENTS 

Used to select one of the six polynomials programmed into 
the device. See Table 1 for a breakdown of the entries. 
When LOW asynchronously sets the entire register based on the 
polynomial selected. In the cases of the ethernet residue selection or 
the all zero selection the register would be cleared. With respect to 
the 56 t?it p()lynomial, in the least significant device only, the eight 
most significant bits of the register are set, the remaining bits are 
cleared. In all other cases all bits of the register are set (See Table 2). 
When HIGH asynchronously clears all bits of the register. 
This input provides the capability for serially expanding the devices 
to accomodate higher order polynomials. When cascading devices, 
RO of the preceding device is connected tO,this input. When a device 
is used singly or is the least significant device, this input should be 
wired LOW. See Figures 1 and 2. 
Controls all register changes on the LOW to HIGH transition. 
This input in connected to RO of the most significant device. 
This input when held HIGH allows for generation of the check word 
or for checking a serial data stream for errors. Bringing this input 
LOW, after the last data bit has been entered, allows the check word 
bits to be shifted out of the register and be appended to the data bits. 
The input through which data and/or check bits are entered for 
check word generation/error detection. 
This open collector ouput, when LOW,indicates that the contents of 
the register are not zero. When checking for errors, after the data 
and check bits have been cycled through the device(s), this output 
should be HIGH to indicate no error in transmission. In multiple 
device configurations the ER outputs are tied together. 
The output for the most significant bit of the check word register. It 
is used to supply control to either RFB or SEI. 
This output is controlled by the state of CWG and the polynomial 
selected. When CWG is HIGH the D input is output; when CWG is 
LOW the check word register bits are shifted out. . 
(Note: When the Ethernet polynomial is selected and CWG is LOW, 
the check word bits are inverted.) 
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54F/74F403 • 54F/74F433 
FIRST-IN FIRST OUT (FIFO) BUFFER MEMORY 

FAIRCHILD TTL MACROLOGIC 

DESCRIPTION- The 'F403/F433 is an expanable fall-through type 
high-speed First-In First-Out (FIFO) Buffer Memory optimized for high speed 

9 --0 IES 

8--0 CPSI 

403 • 433 
LOGIC SYMBOL 

2 7 6 5 4 3 

IRF 

TOP 13 disc or tape controllers and communication b,!Jffer applications. It is 
organized as 16 or 64 words by four bits aflQ·,~{T!AYtf:i;~)iexpanded to any number 
of words or any number of"QU§,,(J'1'lTl.4Jtfpfk;s (b~;.lour"). Data may be entered or 
extracted asynchronouslt:'!~\n ·{{~'erri'a·1 or parallel, allowing economical 
implementation of buffer memories. 

14 --0 TOS 
'F403/'F433 

The 'F4,03/F433 has 3-state outputs which provide added versatility and is 
fully compatible with all TTL families. 

• 10 MHz SERIAL OR PARALLEL DATA RATE 
• SERIAL OR PARALLEL INPUT 
• SERIAL OR PARALLEL OUTPUT 
• EXPANDABLE WITHOUT EXTERNAL LOGIC 
• 3-STATE OUTPUTS 
• FULLY COMPATIBLE WITH ALL TTL FAMILIES 
• SLIM 24-PIN PACKAGE 

BLOCK DIAGRAM 

0°S--------------------~ 

0 PL -

® CPSI o ies 
@ TIs 

INPUT 
CONTROL 

STACK 
CONTROL 

it 
OUTPUT 

CONTROL 

14 X 4 STACK 

@ f6 --------------<t:>---~p(~'PtI 

@@@@ 

o = Pin Numbers 
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iFif 

@ 

15-o0ES 
23 

16--0 CPSO 

17-0 EO 
MR 

11 

vee = Pin 24 
GND = Pin 12 

ORE 

18 19 20 21 22 

CONNECTION DIAGRAM 

IRF Vee 

PL 23 ORE 

Do as 

0, 21 00 

02 20 at 

03 19 02 

Os 18 03 

tJ>Si 17 EO 

iES 16 CPSO 

TTS 10 OES 

MR 11 14 TOS 

GNO 12 13 TOP 

NOTE: 
The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-line Package. 
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PIN NAMES 

PIN 
NAME 

00-03 
Os 
PL 

CPS I 
IES 
TTS 
OES 
TOS 

TOP 

MR 
EO 
CPSO 
00-03 
Os 
IRF 
ORE 

DESCRIPTION 

Parallel Data Inputs 
Serial Data Input 
Parallel Load Input 

Serial Input Clock 
Serial Input Enable 
Transfer to Stack Input 
Serial Output Enable Input 
Transfer Out Serial Input 

Transfer Out Parallel Input 

Master Reset 
Output Enable 
Serial Output Clock Input 
Parallel Data Outputs 
Serial Data Output 
Input Register Full Output 
Output Register Empty Output 

403.- 433 

COMMENTS 

HIGH on PL ~nables 00- 03. Not edge triggered. I 

Ones catching. . 
Edge triggered. Activates on falling edge. 
Enables serial and parallel input when LOW. 
A LOW on this pin initiates fall through. 
EnablAs serial and parallel output when LOW. 
A LOW on this pin enables a word to be 
transferred from the stack to the output 
register. (TOP must be HIGH also for the 
transfer to occur). Not edge triggered. 
A HIGH on this pin enables a word to be 
transferred from the stack to the output 
register. (TOS must be LOW for the transfer to 
occu r). Not edge triggered. 
Active LOW. 
Active LOW. 
Edge triggered. Activates on falling edge. 

LOW when input register is full (Note b). 
HIGH when output register contai ns valid data. 

"0 FUNCTIONAL DESCRIPTION-As shown in the block diagram the 'F403/F433 consists of three sections: 

.c e 1. An Input Register with parallel and serial data inputs as well as control inputs and outputs for input 
"(ij handshaking and expansion. 
U. 2. A 4-bit wide, 14 or 62 word deep fall-through stack with self-contained control logic. 

644 

3. An Output Register with parallel and serial data outputs as well as control inputs and outputs for output 
handshaking and expansion. 

Since these three sections operate asynchronously and almost independently, they will be described 
separately below: 

Input Register (Data Entry): 
The Input Register can receive data in either bit-serial or in 4-bit parallel form. It stores this data until it is sent ./ 
to the fall-through stack and generates the necessary status and control signals. 

Figure 1 is a conceptual logic diagram of the input section. As described later, this 5-bit register is initialized 
by setting the F3f1ip-flop and resetting the other flip-flops. The O-output of the last flip-flop (FC) is brought 
out as the "Input Register Full" output (IRF). After initialization this output is HIGH. 

Parallel Entry-A HIGH on the PL input loads the 00-03 inputs into the Fo-F3 flip-flops and sets the FC 
flip-flop. This forces the IRF output LOW indicating that the input register is full. During parallel entry, the 
CPSI input must be LOW. If parallel expansion is not being implemented, IES must be LOW to establish row 
mastership (see Expansion section). 
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PL--4-~--------------~.-------~~-------r~------~ 

INITIALIZE ---t-----~----, 

Os ----t-:---4 

~---~~r-~-+ __________ -+ ________ ~ ________ ~~ 
CPS I ------L-J 

INPUT REG - STACK -----------.......-11----------.......-11--------_._+----------, 
(PULSE DERIVED FROM TTsI 

FIG. 1 
CONCEPTUAL INPUT SECTION 

IRF 

Serial Entry-Data on the Ds input is serially entered into the F3, F2, F1, Fa, FC shift register on each 
HIGH-to-LOW transition of the CPSI clock input, provided IES and PL are LOW. 

After the fourth clock transition, the four data bits located in the four flip-flops Fo-F3. The FC flip-flop is set, 
forcing the IRF output LOW and interanlly inhibiting CPSI clock pulses from effecting the register. Figure 2 
illustrates the final positions in a 'F403 resulting from a 64-bit serial bit train. Bo is the first bit, B63 the last bit. 
Similar operation can be developed for 'F433. 

Transfer to the Stack-The outputs of Flip-Flops Fo-F3 feed the stack. A LOW level on the TTS input 
initiates a "fall-through" action. If the top location of the stack is empty, data is loaded into the stack and the 
input register is re-initialized. Note that this initialization is postponed until PL is LOW again. Thus, automatic 
FIFO action is achieved by connecting the IRF output to the TTS input. 

An RS Flip-Flop (the Request Initialization Flip-Flop shown in Figure 10) in the control section r~cords the 
fact that data has been transferred to the stack. This prevents multiple entry of the same word into the stack 
despite the fact the IRF and TTS may still be LOW. The Request Initialization Flip-Flop is not cleared until PL 
goes LOW. Once in the stack, data falls through the stack automatically, pausing only when it is necessary to 
wait for an empty next location. In the 'F403, as in most modern FIFO designs, the MR input only initializes 
the stack control section and does not clear the data. 
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FIG. 2 
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Output Register (Data Extraction)-The Output Register receives 4-bit parallel data words from the bottom 
stack location, stores it and outputs data on a 3-state 4-bit data bus or on a 3-bit serial data bus. The output 
section generates and receives the necessary status and control signals. Figure 3 is conceptual logic 
diagram of the output section . 

..--------OUTPUT FROM STACK-------, 

cPSO 

OES-___ 

MR-----
TOP ~-~-----~-----~--------+------~~--~ 

FIG. 3 
CONCEPTUAL OUTPUT SECTION 

Parallel Data Extraction-When the FIFO is empty after a LOW pulse is applied to MR, the Output Register 
Empty (ORE) output is LOW. After data has been entered into the FIFO and has fallen through to the bottom 
stack location, it is transferred into the Output Register provided the "Transfer Out Parallel" (TOP) input is 
HIGH. As a result of the data transfer ORE goes HIGH, indicating valid data on the data outputs (provided the 
3-state buffer is enabled). TOP can now be used to clock out the next word. When TOP goes LOW, ORE will 
go LOW indicating that the output data has been extracted, but the data itself remains on the output bus until 
the next HIGH level at TOP permits the transfer of the next word (if available) into the Output Register. During 
parallel data extraction CPSO should be LOW. TOS should be grounded for single slice operation or 
connected to the appropriate ORE for expanded operation (see Expansion section). 

TOP is not edge trigg,ered. Therefore, if TOP goes HIGH before data is available from the stack, but data does 
become available before TOP goes LOW again, that data will be transferred into the Output Register. 
However, internal control circuitry prevents the same data from being transferred twice. If TOP goes HIGH 
and returns to LOW before data is available from the stack, ORE remains LOW indicating that there is no 
valid data at the outputs. 

Serial Data Extraction-When the FIFO is empty after a LOW pulse is applied to MR, the OutP.ut Register 
Empty (ORE) output is LOW. After data has been entered into the FIFO and has fallen through to the bottom 
stack location, it is transferred into the Output Register provided TOS is LOW and TOP is HIGH. As a result of 
the data transfer ORE goes HIGH indicating valid data in the register. The 3-state Serial Data Output, as: is 
automatically enabled and puts the first data bit on the outpJut bus. Data is serially shifted out on the 
HIGH-to-LOW transition of CPSO. To prevent false shifting, CPSO should be LOW wh.en the new word is 
being loaded into the Output Register. The fourth transition empties the shift register, forces ORE output 
LOW and disables the serial output, as (refer to Firjure 3). For serial operation the ORE output may be tied to 
the TOS input, requesting a new word from the stack as soon as the previous one has been shifted out. 
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Horizontal and Vertical Expansion-The 'F403 and 'F433 can be expanded in both the horizontal and 
vertical directions without any external parts and without sacrificing any of its FIFO's flexibility for 
serial/parallel input and output. The interconnections necessary to form a 31-word by 16-bit FIFO are shown 
in Figure 4. Using the same technique, any FIFO of (15m + 1) words by (4n) bits can be constructed, where m 
is the number of devices in a cloumn and n is the number of devices in a row. 

Figures 5 and 6 show the timing diagrams for serial data entry and extraction for the 31-word by 16-bit FIFO 
shown in Figure 4. The final position of data after serial insertion of 496 bits into the FIFO array of Figure 4 is 
shown in Figure 7. 

All applications shown for 'F403 can be adapted to the 'F433 with the depth of the stack being 64 locations 
rather than the 16 locations of 'F403 . 
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CLOCK 
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.------------- PARALLEL DATA INPUT ---------------, 

103020100 0 7 0 6 0 5 0 4 0 11 0 10 09 0 8 0150140130121 

11 
PL DSD3D2D,DO 

-0 
PL oS03D2D,DO r-o 

PL DSD3D2D,DO 

r-o 
PL DS03D2D,DO OK TO 

TTS ;-- TTS r--- TTS ;-- TTS LOAD 
IES IRF IES IRF IES IRF IES IRF p-r-
CPSI 1 -0 CPSI 2 L....(: CPSI 3 1....0 CPS I 4 
OES 'F403 ORE OES 'F403 ORE OES 'F403 

ORE OES 'F403 
ORE P-f-

TOS TOS TOS TOS 

TOP TOP TOP TOP 

CPSO r<> CPSO r<l CPSO -0 CPSO 

EO f-o EO f-<l EO -0 EO 
MR °3 0 2 0 10 0 0 S MR °3 0 2 0 ,000S MR ° 3 ° 2°,00 Os MR °3 0 2 0 ,000S 

N'C Jc N'C Jc 

PL DSD3D2D1DO PL DSD3 0 20,00 PL DSD3 0 20,°0 

-~ 
PL DSD3 0 20,00 

TTS "-- --0 TTS -i---<l TTS TTS 

IES IRF IES IRF IES IRF IES IRF P-I-
CPS I 5 I............(l CPSI 6 

I............(l CPSI 7 L...--o CPSI 8 

OES 'F403 ORE OES 'F403 
ORE OES 'F403 

ORE OES 'F403 
ORE p....~ 

TOS TOS TOS TOS DATA 

TOP TOP TOP TOP READY 

CPSO ,------<l CPSO ----<l CPSO ~ 
CPSO 

EO ---<l EO r--O EO 
°3 0 2 0 10 0 0 S E~R 03 0 2 0 ,000S MR °3 0 2 0 10 0 0 S MR °3 0 2 0 10 0 0 S MR 

I I I I I 1 I 
SE RIAL 
DATA 

OUTPUT 

1L...°...::,3 __ 02:...0...:..1 0....;0:.....-_______ °;....7 °...::.6_°.::..5 ° __ 4 PARA LLE L DATA OUTPUTU..,:.I.:....1 °....:.;1 0::....0...::.9....:0B~ ______ 0 __ 1..:..5 ° __ 1...:..4 0 __ 1..:..3
0
-,1c=...J2 1 

FIG. 4 
A 31 X 16 FIFO ARRAY 
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DEVICE 1 

DEVICE 2 

DEVICE 3 
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403 · 433 
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t I I 
to -+----i I--______________ ~I~r--
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INPUTS 
BITS 

STORED IN 
DEVICE 1 

STORED IN 
DEVICE 2 

FIG. 5 

9 I 10 I 11 

STORED IN 
DEVICE 3 

12 13 14 

STORED IN 
DEVICE 4 

15 

SERIAL DATA ENTRY FOR ARRAY OF FIG. 6 

I I 
I I 

tD __ !.-

L.......--..------------r-4
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----~~~~~~~-------------------------------------------------------L.!J 

0 1 °1 °1 
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FIG. 6 
SERIAL DATA EXTRACTION FOR ARRAY FOR FIG. 6 
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403 · 433 

PUT I I I I s I I I I S I I I I s 

I I I I I I I I I I I I I I I 1 I I I I 
8483 8482 8481 8480 8487 8486 8485 8484 B491 B490 B489 B488 B495 B494 B493 B492 

--------- - - - 'F40f - - - --------- ---------
'F403 'F403 'F403 

'F403 'F403 'F403 'F403 
--------- --------- --------- ---------

B3 B2 81 80 B7 B6 B5 B4 B 11 B 10 B9 B8 8,5 8,4 8,3 8'2 

I I I I I I I I I 1 I I I I 1 I I I I 1 
a I I I I a I I I I a I I I I a 

FIG. 7 
FINAL POSITION OF A 496-BIT SERIAL INPUT 

SERI Al 
UT OUTP 

Interlocking Circuitry-:-Most convential FIFO designs provide status signals analogous to IRF and ORE. 
However, when these devices are operated in arrays, variations in unit to unit operating speed require 
external gating to assure all devices have completed an operation, The 'F403 incorporates simple but 
effective "master/slave" interlocking circuitry to eliminate the need for external gating. 
In the 'F403 array of Figure 4 devices 1 and 5 are defined as "row masters" and the other devices are slaves to 
the master in their row. No slave in a given row will intialize its Input Register until it has received LOW on its 
IES input from a row master or a slave of higher priority. 
In a similar fashion, the ORE outputs of slaves will not go high until their DES inputs hav~ne HIGH. This 
interlocking scheme ensures that new input data may be accepted by the array when the IRF output of the 
final slave in that row goes LOW and that output data for the array may be extracted when the ORE of the 
final slave in the output row goes HIGH. 
The row master master is established by connecting its IES input to ground while a slave receives its IES 
input from the IRF output of the next high~riority device. When an array of 'F403 FIFOs is intialized with a 
LOW on the MR inputs of all devices, the IRF outputs of all devices will be HIGH. Thus, only the row master 
receives a LOW on the IES input during initialization. Figure 8 is a conceptual logic diagram of the internal 
circuitry which determines master/slave operation. Whenever MR and IES are LOW, the Master Latch is set. 
Whenever TTS goes LOW the Request Initialization Flip-Flop will be set. If the Master Latch is HIGH, the Input 
Register will be immediately initialized and the Request Initialization Flip-Flop reset. If the Master Latch is 
reset, the Input Register is not initialized untillES goes LOW. In array operation, activating the TTS initiates a 
ripple input register initialization from the row master of the last slave. 
A similar operation takes place for the output register. Either a TOS or TOP input intiates a load-from-stack 
operation and sets the ORE Request Flip-Flop. Ifthe Master Latch is set, the last Output Register Flip-Flop is 
set and ORE goes HIGH. If the Master Latch is reset, the ORE output will be LOW until an OES input is 
received. 

'L --4>0-+------+--.... 

MFi--_a 

MASTER 
LATCH 

REOUEST 
INITIALIZATION 

FLIP-FLOP 

LOAD OUTPUT IDE RIVED FROM TOP AND m 
REGISTER 

TOP ----------.. 

m--------~I--I 

ORE REOUEST 
FLIP-FLOP 

OES--------~f__------.....J 

FIG. 8 

FC 
ISEE FIGuRE 1) 

F. 
ISEE FIGURE ~I 

CONCEPTUAL DIAGRAM, INTERLOCKING CIRCUITRY 
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54F/74F418 
32-BIT MEMORY ERROR DETECTION 

AND CORRECTION CIRCUIT 

DESCRIPTION - The 'F418 memory Error Detectio.p And Correction (EDAC) 
circuit contains the logic to generate sever'!".cb:e.ctf\t,)its on a 32-bit data field, 
according to a modified Hamming 9.:?Y.@~ifJ~l&ie61h)itg are then stored in memory 
with the data word. On a sOttqU.~nt~;le·ad from memory, the device will detect 
and correct any single-bit data error, and detect any double-bit error. 

The 'F418 is fully compatible with all TTL families. Data and check-bit signals 
are bidirectional 3-state lines. 

• INCREASES MEMORY SYSTEM RELIABILITY 
• CORRECTS SINGLE-BIT ERRORS 
• DETECTS DOUBLE-BIT ERRORS 

PIN NAMES 

418 

CONNECTION DIAGRAM 

LOGIC SYMBOL 
8 9 10 11 12 14-35 38 39 40 41 42 

47 M 

48 CBST 

43 OAST 

44 00 

1234567 4645 

vee = Pin 36 
GND = Pins 13,37 

PIN 
DESCRIPTION 

NAME 
. COMMENTS 

\ 

0 00-031 Data I/O Lines 

CBo-CBe Check Bit I/O Lines 

DAST Data Strobe 

00 Output Disable 

ME Multiple Error 

ERR Error 

MODE Mode 

CBST Check Bit Strobe 
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PIN NAMES 

PIN 
NAME 

0 00-031 

CB~B6 

DAST 

00 

ME 

@ Ie MASTER 1983 

MODE 

CHECK BIT 
GENERATOR 

DESCRIPTION 

Data 1/0 Linos 

Check Bit I/O Lines 

Data Strobe 

Output Disable 

Multiple Error 

418 

LOGIC DIAGRAM 

CB 
I/O 

:d~ 

r-------(:,;-

P+-+----<ICBST 

O?-+---{DAST 

I--+---{MODE 

ERR 

ME 

COMMENTS 

32 bidirectional data lines. 0 00 is the least significant 
bit. 
Seven bidirectional check bit lines used to output the 
check bits on memory write operations and to put the 
fail pattern syndromes during correction. CBo is the 
least significant bit. 
Used to strobe data into the data latches. When DAST 
is HIGH the outputs of the data latches follow the input 
data lines (000-031). When DAST is LOW the input 
data lines are latched into the data latches. In addition, 
when DAST is HIGH the data output drivers on the 
32 bidirectional data lines are inhibited. These data 
output drivers are enabled when DAST is LOW and 

. 00 is LOW (see Function Table and Block Diagram). 
When 00 is HIGH the 39 dataiCB line drivers are in 
the high impedance state regardless of the state of 
the DAST, CBST and MODE inputs. When 00 is LOW, 
the 32 data 1/0 lines and 7 check bits 1/0 lines may 
be either outputs andlor inputs depending on the states 
of the DAST, CBST and MODE inputs. 
With the MODE input HIGH the ME output goes LOW 
whenever 2 or more bit errors have occurred in the 
memory word (data and check bits); When LOW, 
indicates a non-correctable error. 
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PIN NAMES 

PIN 
NAME 

MODE 

CBST 

SYSTEM 
BUS 

ENABLE 

DESCRIPTION 

Error 

Mode 

Check Bit Strobe 

418 

COMMENTS 

With the MOD~ input HIGH the ERR output goes LOW 
whenever a single or double bit error has occurred 
in the memory word (data and check bits). 
The MODE input in conjunction with DAST and CBST 
inputs determines the internal function performed. A 
HIGH on the MODE input specifies the monitor/correct 
operation while a LOW specifies the generate/read 
operation. 
Used to strobe data into the check bit latches. When 
CBST is HIGH the outputs of the check bit (CB) latches 
follow the input check bit lines. When CBST is LOW 
the input check bit lines are latched into the CB latches. 
The check bit output drivers are controlled by CBST, 
MODE and 00 inputs as indicated in the Function 
Table (Block Diagram). 

MEMORY WRITE OPERATION 

'1' ERR 

'1 ' ME 

MODE 

'0' 

'1' 

DAST DATA 

1/0 

74F418 

CB "'---+=-7 -----' 
I/O CHECK BITS 

CBST 'x' 
00 

'0' 

MAIN 
MEMORY 
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418 

SYSTEM 
BUS 

ENABLE 

MEMORY READ OPERATION 
CHECK FOR ERROR 

'1 ' 

DAST DATA 

ERR I/O CB 7 

MAIN 
MEMORY 

{ Active I/O CHECK BITS 74F418 

SYSTEM 
BUS 

ENABLE 

if 
Error ME CBST 

MODE OD 

'1 ' '1' 

SINGLE BIT ERROR CORRECTION 

'0' 

DAST DATA 

CORRECTED 
DATA 

'1' 

MAIN 

MEMORY 

Active 
if 

Error 

ERR I/O C B 1-----+=7:------1 
I/O CHECK BITS 74F418 

ME CBST '0' 

MODE OD 

'I' '0' 

'F418 FUNCTION TABLE 

CONTROL INPUTS OUTPUTS FUNCTION 

DAST MODE CBST DATA 1/0· CBI/O· ERR,ME 

0 0 0 O/P Latched Data O/P Latched CB's 1 Read Latches 
0 0 1 O/P O/PNewCB's 1 Latched Generate CB's 
0 1 0 O/P Corrected Data O/P Syndromes Active Correct 
0 1 1 O/P Uncorrected Data liP Active Monitor W/Latched Data 
1 0 X liP O/PNewCB's 1 Unlatched Data, Generate CB's 
1 1 0 liP alP Latched C8's Active MonitorWILatched C8's 
1 1 1 liP liP Active Monitor Inputs 

*OD Must be LOW to enable the output drivers. 
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418 

PARITY ENTRIES/FAIL PATTERNS 

Blt# S6 S5 S4 S3 S2 S1 SO Blt# S6 S5 S4 S3 S2 S1 SO 

000 X X X 020 X X X 
001 X X X 021 X X X X X 
002 X X X 022 X X X X X 
003 X X X X X 023 X X X X X 
004 X X X 024 X X X 
005 X X X X X 025 X X X X X 
006 X X X X X 026 X X X X X 
007 X X X X X 027 X X X X X 
008 X X X 028 X X X X X 
009 X X X 029 X X X X X 
010 X X X 030 X X X X X 
011 X X X X X 031 X X X X X X X 
012 X X X 
013 X X X X X CBO X 
014 X X X X X CB1 X 
015 X X X X X CB2 X 
016 X X X CB3 X 
017 X X X CB4 X 
018 X X X CBS X 
019 X X X X X CB6 X 

NOTES: 
1.) Ouringgenerate mode, MOOE is LOW, CB2 through CB6 are calculated so that the indicated bits there are 

an even number of ones (Le. even parity) while CBO, CB1 and CB6 are calculated for an odd number of ones. 
This modification...!2! the Hamming code makes the device respond to a memory read of all ones or all zeros 
(all 39 bits) with a ME indication. 

2.) Ouring correction mode, with OAST LOW and CBST LOW, the fail pattern will be placed on the CB 1/0 lines. 
Each zero in the fail pattern indicates a discrepancy between that particular bit in the input (or latched) checkbit 

-c 
(based on 00 through 031). A fail pattern of all ones indicates no error. A single zero indicates that t~rresponding 
check bit is in error and no correction of the data is required. This situation is still flagged with a LOW ERR. 

.t::. 
0 
~ 

-CU 
u. 
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54F/74F500 
6-BIT ANALOG-TO-DIGITAL CONVERTER 

DESCRIPTION-The 'F500 is a 6-bit, fully parallel analog-to-digital converter 
capable of sampling at rates from 0 to 70 MHz. Conversion is accomplished 
by,64 comparators spaced one quanta apart on a voltage reference ladder. All 
comparators measure the analog; "Jpp::~t'\igainst their reference 
simultaneously. The mos!.J~}~U1}JiA4nn{5vtripdt~f6f:that finds the analog input 
tq be greater than its refe'~pntfethcfs4its' output encoded to a 6-bit, active-HIGH 
binary number, stored in "iatches. Two polarity control inputs are pro~ided: 
PM complements the most significal')t output bit and PN complements the 
lesser five output bits. The circuit operates from +5.0 V and -6.0 V supplies 
and has separate digital and analog grounds. Both ends of the reference 
ladder are brought out, one to VRT (nominally zero volts) and the other to VRS 
(nominally -1.0 V). 

• NO SAMPLE AND HOLD REQUIRED 
• SAMPLING RATE 70 MHz TYP 
• APERTURE TIME 4.0 ns TYP 
• Vee SUPPLY CURRENT 23mA TYP 
• VEE SUPPLY CURRENT 93 mA TYP 
• PIN COMPATIBLE WITH TDC 1014J 

PIN NAMES 

500 
CONNECTION DIAGRAM 

LOGIC SYMBOL 

16 17 18 19 20 21 22 

15 CVT 

P" 

PH 

1. 13 12 11 10 

, vee = Pin 7 

VEE = Pins 1, 6 
DGnd = Pin 8 

IM581 

PIN 
DESCRIPTION COMMENTS NAMES 

00-05 Data Outputs 

PM Polarity Control Input -(05) 

PN Polarity Control Input -(00-04) 

CVT Convert 

VIN Analog Input 

VRS Reference Input Bottom 

VRT Reference Input Top 
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610 • 612 

54F/74F610 • 54F/74F612 
MEMORY MAPPER 

(WITH 3-STATE OUTPUTS AND OUTPUT LATCHES) 

DESCRIPTION- The 'F610, 'F612 memory mappers are designed to expand 
the address capability at a Central Processing Unit (CPU) by eight bits. The 
devices contain 16 map registers, each containing 12 bits, that are loaded by 
the CPU. Subsequently, the four most sJg.oJfi.~ll,r1;iits of the memory address 
select one of the 16 registers. T.b.~i.1 a.·':~"QfPtJf.: 6tfs;: plus the four least significant 
memory address bits, form'{~{eij!rt·daa··address. In this mode the 'F610 output 
stages may be transparent" or latched. The addr~ssable memory space is in
creased by periodically reloading the map registers. 

In the pass mode the address bits on the register select inputs appear as the 
most significant bits at the map outputs, with LOW levels appearing on the other 
bit positions. 

• INCREASE ADDRESSING CAPABILITY BY EIGHT BITS 
• DESIGNED FOR PAGED MEMORY MAPPING 
• OUTPUT LATCHES ON 'F610 
• 3-STATE OUTPUTS 

CONNECTION DIAGRAM 

4-{) CS 

13-() MM 

21-{) ME 

LOGIC SYMBOL 
36 38 1 3 35 3739 2 

28 LEINCI 

MAo MA,MA2MA:! NOo 

M01 
M02 
MOl 
M04 
MOs 
M06 
MOl 
MOs 

MOg 

M01 

CS 

MAO-MA3 

RSO-RS3 

1/00 1/011 

STB 

LOGIC DIAGRAM 

SL's FOR LEAST SIGNIFICANT BITS---,f.-........ 

4 MUX 

-f---+-----t~cs= H 

4 

-.f---+-----t~ CL= L 

12 12 

16><12 RAM 
ARRAY 

MAP-REGISTER 
ADDRESS 

DATA 
OUT 

----,~-+_+_-..... _+---i DATA 
IN 

4 

12 

MM 

12 MUX 

12 

R/W-----4IO----; 

5-{) ST8 

L,E 

: 
: 
I . : r---------. 
L,-"C • 

: LATCH' 

.DLS610 ~ 
: only : 1.. ______ -' 

7 8 9 10 11 12 29 3031 32 33 34 

VCC=PIN 40 
GNO=PIN 20 

ME 

>--'-+-MOO-MOll 

14 
15 

16 
17 
18 
19 

22 
23 
24 
25 
26 
27 
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PIN NAMES 

PIN 
. NAME 

STB 

CS 

MM 

LE 

@ Ie MASTER 1983 

DESCRIPTION 

Data 1/0 Lines 

Register Select Inputs 
ReadlWrite Control Input 

Strobe Input 

Chip Select 

Map Address Inputs 

Map Outputs 

Map Mode Input. 

Map Enable 

Latch Enable (,F61 0 Only) 

610 • 612 

COMMENTS 

1/0 connections to data and control bus used for 
reading from and writing to the map register selected 
by RSo-RS3 when CS is LOW. MODE controlied by 
RIW. 
Register select inputs for 1/0 operations. 
Read or write control used in 1/0 operations to select 
the condition of the data bus. When HIGH, the data 
bus outputs are active for reading the map register. 
When LOW, the data bus is used to write into the 
register. 
Strobe input used to enter data into the selected map 
register during 1/0 operations. 
Chip select input. A low input level selects the memory 
mapper (assuming more than one used) for an 1/0 
operation. 
Map address inputs to select one of 16 map registers 
when in map MODE (MM LOW and CS HIGH). 
Map outputs. Present the map register contents to the 
system memory address bus in the map MODE. In 
the pass MODE, these outputs provide the map 
address data on MOs-M011 and LOW levels on MOo-

M07 • 

Map MODE Input. When LOW, 12 bits of data are 
transferred from the selected map register to the map 
outputs. When HIGH (pass MODE), the 4 bits present 
on the map address inputs are passed to the map 
outputs. 
Map enable for the mapoutputs.A LOW level allows 
the outputs to be active while a HIGH input level puts 
the outputs at HIGH impedence. 
Latch enable input for the 'F61 0 (no internal connection 
for 'F612). A HIGH level will transparently pass data 
to the map outputs. A LOW level will latch the outputs. 
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FAIRCHILD F100K Eel logic 
A Schlumberger Company 

Fairchild's entire F100K logic family is in volume production now. The family, 
the industry standard for speed, includes a full complement of gates, flip-flops, 
latches, counters, shift registers, and arithmetic functions. 

F100K utilizes Fairchild's Isoplanar II process along with voltage and 
temperature compensation networks to bring you the circuits you need when 
system performance is a must. 

See next page for Data Book information. 

F100K Eel logic Series 

Device Pkg Function Available Device Pkg Function 

100101 DC,FC Triple 5-lnput OR/NOR NOW 100150 DC,FC Hex D latch 
100102 DC,FC Quint 2-lnput OR/NOR NOW 100151 DC,FC Hex D Flip-Flop 
100107 DC,FC Quint Exclusive OR/NOR NOW 100155 DC,FC Quad Multiplexer/latch 
100112 DC,FC Quad Driver NOW 100156 DC,FC Mask-Merge 
100113 DC,FC Line Driver NOW 100158 DC,FC Shift Matrix 

100114 DC,FC Quint Line Receiver NOW 100160 DC,FC Dual 9-Bit Parity 
100117 DC,FC Triple 2-Wide OA/OAI NOW 100163 DC,FC Dual 8-lnput Multiplexer 
100118 DC,FC 5-Wide 5, 4, 4, 4, 2 ONOAI NOW 100164 DC,FC 16-lnput Multiplexer 
100122 DC,FC 9-Bit Buffer Gate NOW 100165 DC,FC Universal Priority Encoder 
100123 DC,FC Hex Bus Driver NOW 100166 DC,FC 9-Bit Comparator 

100124 DC,FC TTl-100K ECl Translator NOW 100170 DC,FC Universal Decoder 
100125 DC,FC 100K ECl-TTl Translator NOW 100171 DC,FC Triple 4-lnput Multiplexer 
100126 DC,FC Back Plane Driver NOW 100179 DC,FC Carry lookahead 
100130 DC,FC Triple D latch NOW- 100180 DC,FC Fast 6-Bit Adder 
100131 DC,FC Triple D Flip-Flop NOW 100181 DC,FC 4-Bit Binary/BCD AlU 

100136 DC,FC Counter/Shift Register NOW 100182 DC,FC 9-Bit Wallace Tree Adder 
100141 DC,FC 8-Bit Shift Register NOW 100183 DC,FC 2 x 8-Bit Recode Multiplier 
100142 DC,FC 4 x 4 Content Addressable NOW - 100194 DC,FC Quint Transceiver 

Memory 100402 DC,FC High-Speed 16 x 4 Register 
100145 DC,FC 16 x 4 Register File NOW File 

Available 

NOW 
NOW 
NOW 
NOW 
NOW 

NOW 
NOW 
NOW 
NOW 
NOW 

NOW 
NOW 
NOW 
NOW 
NOW 

NOW 
NOW 
NOW 
NOW 
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An F100K EeL User's Handbook and F100K EeL Data Book are available. The F100K EeL 
Data Book fully specifies the AC and DC characteristics over a power' supply voltage of -4.2 V to 
-4.8 V and O°C to 85°C case temperature. 

The F100K EeL User's Handbook is a handy guide for all F100K users. It contains chapters for 
the logic designer, the system designer, and for those involved in testing F100K. Send the 
coupon below for your copy. 

o F100K ECl User's Handbook 

o F100K ECl Data Book 

NAME 

TITLE ______________________________ __ 

COMPANY _______________ _ 

ADDRESS ______________ __ 

CITY ___________________ __ 

STATE _____________ __ ZIP _____ _ 

© Ie MASTER 1983 

TO: Fairchild Camera & Instrument Corp. 

441 Whisman Road 

P.O. Drawer #7283 

MIS 23-1250 

Mountain View, CA 94039 
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The Fairchild Advanced CMOS Technology, FACT,TM is 
Fairchild's proprietary, isoplanar, fully ion-implanted, 
silicon-gate process. FACTTM employs state-of-the-art 
techniques in projection photolithography, planar plasma 
etching, low pressure chemical vapor deposited (LPCVD) 
thin films and sputter metallization. With a nominal effec
tive channel length of 2.5 J.Lm, 500 angstrom gate oxide 
and 4 J.Lm design rules, the process is ideal for fabricating 
high speed, high density CMOS logic/memory circuits. 
Figure 2-1 shows the progress of CMOS technology since 
the 6 J.Lm metal gate 4000 Series technology. Figure 2-1 a 
shows the cross-section of a single stage inverter, fabri
cated by the standard 6 f.1m metal gate technology, which 
is still commonly used by many manufacturers to produce 
the 40008 Series CMOS devices. In 1973, Fairchild intro
duced the F4000 Series CMOS logic, which was fabri
cated with a 6 J.Lm, silicon gate, oxide-isolation technology. 
This technology combines local oxide isolation techniques 

Fig.2-1 Cross Sectio~ of a CMOS Inverter 

a) 6 J.Lm Metal Gate Technology 
N+ 

FACTTM Description and 
Family Characteristics 

with silicon gate technology to achieve approximately 35% 
savings in area, as shown in Figure 2-1 b. Operating 
speeds were increased due to self-alignment of the silicon 
gate and reduced sidewall capacitance. This is evident in 
the high speed performance of the Fairchild 40008 CMOS 
Series. Over the years, Fairchild has continued to improve 
the CMOS process. FACT'M is the result of such develop
ment effort and is backed-up by nine years of manufactur
ing experience in silicon-gate CMOS logic devices. As 
shown in Figure 2-1 c, it is apparent that devices fabricated 
with FACT'M are substantially smaller than those made 
with the other two processes. Much higher density and 
complexity in circuit designs may be achieved. Another 
major advantage of FACT'M is that smaller geometry en
ables the device to operate at a higher speed. Logic gates 
manufactured with FACT'M can operate in excess of 
20 MHz - 30 MHz while driving a 50 pF load with a typical 
output short circuit current of 55 mAo 

p+ 

f41.------------ 114/L -------'-----------l·1 

b) Fairchild Silicon Gate Technology 

11-·---------79/L ----------..(-1 

c) Fairchild Advanced CMOS Technology, FACTTM 
N+ p+ 
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Absolute Maximum Ratings 
(beyond which useful life may be impaired) 

DC Supply Voltage 
Input or Output Voltage 
Input or Output Current 

(Any One Pin) 
Standard 
Bus Driver 

DC Current Output 
Standard 
Bus Driver 

Power Dissipation 
Storage Temperature 

-0.5 Vto 7.0 V 
- 0.5 V to Vee + 0.5 V 

±25mA 
±35mA 

±50mA 
±70mA 
500mW 
- 65°C to 150°C 

FACTTM Description. 

Recommended Operating Conditions 

DC Supply Voltage (Note 1 ) 
Input or Output Voltage 

(Any One Pin) 
Input Rise/Fall Time 
Operating Temperature 

54HC 
74HC 

Note: 

Min Max 

2.0V 6.0V 
OV Vee 

500ns 

- 55°C + 125°C 
-40°C +B5°C 

1. Some devices (analog switches, one shots, etc.) may be 
rec~mmended to operate at Vee = 3 V - 6 V. 

DC Characteristics over Operating Temperature Range. Vee = 5 V ± 10% 

Symbol Parameter 

VIH Input HIGH Voltage 

Vil Input LOW Voltage 

All Devices 

Output HIGH Standard 
VOH Voltage Output 

Bus Driver 
Output 

All Devices 

Standard 74HC 

VOL 
Output LOW Output 54HC 

Voltage 

Bus Driver 74HC 

Output 54HC 

liN 
Input Leakage Non-Transceiver 

Current Transceiver 

liN 
Analog Switch Input/Output 

Leakage Current(Per Channel) 

loz 3-State Output Leakage Current 

SSI 

Quiescent Flip-Flops and 
Icc Device Buffers (2) 

Current 
MSland 
Bus Drivers 

Notes: 
1. VIN = VIH orVll 
2; Standard outputs 

@) Ie MASTER 1983 

25°C 

Min Max 

3.15 

3.B5 

0.90 

1.10 

Vee-
0.1 

3.BO 

2.BO 

3.BO 

2.BO 

0.10 

0.32 

0.32 

0.32 

0.32 

+0.1 
±0.5 

±0.1 

±0.5 

2.0 

4.0 

B.O 

85°C 125°C 

Min Max Min Max Units Conditions 

3.15 3.15 Vee = 4.5V 
V 

3.B5 3.B5 Vee = 5.5V 

0.90 0.90 Vee = 4.5V 
V 

1.10 1.10 Vee = 5.5V 

Vee- Vee-
10H = -20 ~A (1) 0.1 0.1 

3.70 3.50 10H = -4mA(1) 

2.70 2.50 
V 

10H = -6 mA (1) 

3.70 3.50 10H = -6mA(1) 

2.70 2.50 10H = -B.7mA(1) 

0.10 0.10 10l = 20 ~A (1 ) 

0.40 10l = 4 mA (1) 

0.40 '0.40 V 10l = 3.4 mA (1) 

0.40 10l= 6mA(1) 

0.40 0.40 10l = 5.1 mA (1) 

+1.0 + 1.0 
~A VIN = Vee or GND ±5.0 ±10.0 

±1.0 ± 1.0 ~A 
VIN = VeeorGND 
IVeei across channel 

±5.0 ±10.0 ~A VOUT = VeeorGND 

20 40 

40 BO 
~A 

VIN = Vee or GND 

BO 160 
lOUT = 0 
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FAIRCHIL-O 

A Schlumberger Company FACTTM Description 

AC Characteristics of Simple Gates and D-Type Flip-Flops 
(TA = 25°C, Vee = 5 V, All Inputs are 5 V or ground) 

CL == 1SpF 

Symbol Parameter Min Max 

tpLH Propagation Delay 13 
tpHL Standard Gates 

fMAX 
Maximum Clock Frequency 

30 (0 Flip-Flop) 

tpLH Propagation Delay 
23 

tpHL Clock to Q (0 Flip-Flop) 

tpLH Propagation Delay 21 
tpHL Clear to Q (0 Flip-Flop) 

Setup Time 
tsu Data to Clock 10 

(0 Flip-Flop) 

Hold Time 
tH Clock to Data 0 

(0 Flip-Flop) 

Pulse Width 
tw Clock or Clear 17 

(0 Flip-Flop) 

AC Characteristics-Bus Drivers 
(TA = 25°C, Vee = 5 V, All Inputs are 5 Vor ground) 

CL = SOpF 

Symbol Parameter' 

tpLH Propagation Delay 
tpHL Data to Output 

Listing of Standard AC (Dynamic) Test Methods and 
u Definitions 

"5 Figure 2-2 shows the standard AC (Dynamic) test 

Min 

.~ configuration and conditions. Dynamic electrical symbols 
u.. and parametric definitions are listed in Figure 2-3. Figures 

2-4 through 2-6 show standard AC characteristic test 
waveforms. 

Fig. 2-2 Test Configuration and Conditions 

N 
INPUTS 

662 

., 

• 

DEVICE 
UNDER 
TEST 

Max 

16 

CL = SOpF 

Min Max 

15 

20 

25 

23 

10 

0 

17 

CL = 1S0pF 

Min Max 

21 

Units Figure No. 

2-2 
ns 2-4 

2-6 

MHz 
2-2 
2-5 

ns 
2-2 
2-6 

ns 
2-2 
2-6 

ns 2-6 

ns 2-6 

ns 2-5 

Units Figure No. 

2-2 
ns 2-4 

2-6 

Standard Gate: CL = 50 pF 

Bus Driver: CL = 50 pF 

150pF 

Vee= 5V 
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FAIRCHIL.D 

A Schlumberger Company FACTTM Description 

Fig. 2-3 Dynamic Electrical Symbols and Definitions 

Limits 

Characteristic Symbol Max Min Notes 

Propagation Delay: 
Outputs going LOW-to-HIGH tpLH X 
Outputs going HIGH-to-LOW tpHL X 

Output Transition Time: 
Outputs going LOW-to-HIGH tTLH X 
Outputs going HIGH-to-LOW tTHL X 

Pulse Width-Set, Reset, Preset, 
Enable, Disable, Strobe, Clock tWL ortwH X 1 

Maximum Clock Input Frequency FCL X 1,2 
Clock Input Rise and Fall Time tp tf X 

Set-upTime tsu X 1 
Hold time tH X 1 

Removal Time-Set, Reset, Preset, Enable tREM X 1 

Three State Delay Times: 
HIGH level-to-high impedance tpHZ X 
LOW level-to-high impedance tpLZ X 
High impedance-to-HIGH level tpZH X 
High impedance-to-LOW level tpZL X 

Notes: 
1. By placing a defining min or max in front of definition, the limits can change from min to max, or vice versa. 
2. Clock input waveform should have a 50% duty cycle and be such as to cause the outputs to be switching from 10% Vee to 90% Vee in 

accordance with the device truth table. 

Fig. 2-4 Transition Times and Propagation Delay Times, Combinational Logic 

@ Ie MASTER 1983 

INVERTING 
OUTPUT 

.... ---tWH .. 

-j £ ITHL_ ~_ ~~-90% Vee 

--- -i ------50% 

IPHL I~ -+ IPLj -==~~ GND 

tWL 
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Fig. 2-5 Clock Pulse Rise and Fall Times and Pulse Width 

l trr 4tf~ 

~-------~-...:..-----l---:-----i----~~ 90
0

o
llo 

--------- ------- -------- ------501lo --.....II---------t:=:-- .t---~WH -j ----10%GND 

CLOCK 

Fig. 2-6 Setup Times, Hold-Times, Removal Time, and Propagation Delay Times for Positive Edge-Triggered 
Sequential Logic Circuits 

Vee 

664 

DATA 
INPUT 

~ __ ~--__ --_tH_(_HL_)~ , IH(LH)~ 
,...-------- Vee 

-------50% 

~ __ ~----------__ ---J--------------GND 

~tTLH 

OUTPUT 

SET, RESET, ENABLE 
OR PRESET tREM 

5~- \ ________ _ 
_ GND 
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Gates 

Function Device No. 

NAND 
Quad 2-lnput 54/74HCOO 
Triple 3-lnput 54/74HC10 
Dual4-lnput 54/74HC20 
8-lnput 54/74HC30 
13-lnput 54/74HC133 
Quad 2-lnput 54/74HC132 

Schmitt Trigger 

AND 
Quad 2-lnput 54/74HC08 
Triple 3-lnput 54/74HC11 

Latches, Registers and FIFOs 

Function 

4-Bit D-Type Latch 
8-Bit Addressable Latch 
Octal D, 3-State Latch 
Octal D, 3-State Latch 
Octal Inverting, 3-State Latch 
Octal Inverting, 3-State Latch 

8-Bit D-Type Register 
4-Bit D-Type, 3-State Register 

SeriaHn Parallel-Out Shift Register 
Parallel-In Serial Out Shift Register 
Universal Shift Register 
Universal Shift/Storage Register, 3-State 
Bi-Directional Universal Shift Register 

Octal Register/Bus Transceiver 
Octal Register/Bus Transceiver 
Octal Register/Bus Transceiver 
Octal Register/Bus Transceiver 
Octal Register/Bus Transceiver 
Octal Inverting Register/Bus Transceiver 

16x4FIFO 

@ Ie MASTER 1983 

Page 
No. 

4-3 
4-3 
4-4 
4-4 
4-11 
4-10 

4-3 
4-4 

Selection Guide 

Function Device No. 

NOR/Exclusive-NOR 
Quad 2-lnput NOR 54/74HC02 
Triple 3-lnput NOR 54/74HC27 
Quad 2-lnput Exclusive-NOR 54/74HC266 

OR/Exclusive-OR 
Quad 2-lnput OR 54/74HC32 
Quad 2-lnput Exclusive-OR 54/74HC86 

Enable Input 
Device No. (Level) 

54/74HC75 2 (H) 
54/74HC259 1 (L) 
54/74HC373 1 (H) 
54/74HC573 1 (H) 
54/74HC533 1 (H) 
54/74HC563 1 (H) 

54/74HC273 
54/74HC173 2 (L) 

54/74HC164 1 (H) 
54/74HC165 1 (L) 
54/74HC195 1 (L) 
54/74HC299 
54/74HC194 

54/74HC543 2 (L) 
54/74HC544 2 (L) 
54/74HC550 2 (L) 
54/74HC551 2 (L) 
54/74HC646 1 (L) 
54/74HC648 1 (L) 

54/74HC4703 1 (L) + 1 (H) 
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A Schlumberger Company Selection Guide 

Flip-Flops 

Data Clock Clear, 
Function Device No. Inputs Edge Set Reset 

DualJK 54/74HC73 J,K Negative No Yes 
DualJK 54/74HC76 J,K Negative Yes Yes 
DualJK 54/74HC107 J,K Negative No Yes 
DualJK 54/74HC109 J,K Positive Yes Yes 
DualJK 54/74HC112 J,K Negative Yes Yes 

DualD 54/74HC74 D Positive Yes Yes 
QuadD 54/74HC175 D Positive No Yes 
HexD 54/74HC174 D Positive No Yes 
Octal D, 3-State 54/74HC374 D Positive No No 
Octal D. 3-State 54/74HC574 D Positive No No 
Octal Inverting D, 3-State 54/74HC534 D Positive No No 
Octal Inverting D, 3-State 54/74HC564 D Positive No No 

Multiplexers/Encoders 

Input Non-
Enable Inverting Inverting 

Function Device No. (Level) Output Output 

8-lnput 54/74HC151 1 (L) Yes Yes 
8-lnput,3-State 54/74HC251 1 (L) Yes Yes 
8-lnput,3-State 54/74HC4512 2 (L) Yes No 

Dual 4-lnput 54/74HC153 2 (L) Yes No 
DuaI4-lnput, 3-State 54/74HC253 2 (L) Yes No 
Quad 2-lnput, 3-State 54/74HC257 1 (L) Yes No 

10 to 4 Priority Encoder 54/74HC147 No Yes 

Decoders/Demultiplexers 

Input Active Active 
Address Enable Low High 

Function Device No. Inputs (Level) Outputs Outputs 

DuaI1-of-4 54/74HC139 2+2 1 (L) + 1 (L) 4+4 
1-of-8 54/74HC138 3 2 (L), 1 (H) 8 
1-of-10 54/74HC42 4 10 
1-of-16 54/74HC154 4 2 (L) 16 
1-of-16 w/lnput Latch 54/74HC4514 4 1 (L) 16 

Analog Multiplexer/Demultiplexer 

Address Enable 
Function Device No.· Input (Level) 

8-Channel 54/74HC4051 3 1 (L) 
Dual 4-Channel 54/74HC4052 2 1 (L) 
Triple 2-Channel 54/74HC4053 1 + 1 + 1 1 (L) 
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Inverters, Buffers, Drivers, TTL Interface 

Function 

Hex Inverter 
Hex Buffer 
Hex Schmitt Trigger Inverter 
Hex Inverting Buffer 
Hex Non-Inverting Buffer 

Hex 3-5tate Inverting Buffer 
Hex 3-5tate Inverting Buffers 

Hex 3-State Non-Inverting Buffer 
Hex 3-5tate Non-Inverting Buffers 

Quad 3-5tate Buffer 

Octal Inverting Buffer/Bus Drivers 
Octal Buffer/Bus Driver 
Octal Buffer/Mus Driver 

TTL Input Hex Inverter 
TTL Input Hex Buffer 

Transceivers 

Function 

Quad Inverting Bus Transceiver 
Quad Bus Transceiver 
Octal Bus Transceiver 

Octal D Register/Bus Transceiver 
Octal D Register/Bus Transceiver 

Octal Registered Transceiver 
Octal Registered Transceiver 

Octal Inverting Transceiver 
Octal Inverting/Non-Inverting Transceiver 
Octal Bus Transceiver -
Octal Register Transceiver 
Octal Inverting RegisterlTransceiver 

Arithmetic Operators 

Function Device No. 

Adder 54/74HC283 

Comparator 54/74HC85 
Comparator 54/74HC688 

Parity 54/74HC280 

@ Ie MASTER 1983 

Selection Guide 

Output 
Enable 

Device No. (Level) Output 

54/74HC04 Bi-state 
54/74HC07 Bi-state 
54/74HC14 Bi-state 
54/74HC4049 Bi-state 
54/74HC4050 Bi-state 

54/74HC366 1 (L) + 1 (L) 3-state 
54/74HC368 1 (L) + 1 (L) 3-state 

54/74HC365 1 (L) + 1 (L) 3-state 
54/74HC367 1 (L) + 1 (L) 3-state 

54/74HC125 1 (L) + 1 (L) 3-state 
+ 1 (L) + 1 (L) 

54/74HC240 2 (L) 3-state 
54/74HC241 1 (L), 1 (H) 3-state 
54/74HC244 2 (L) 3-state 

54/74HCT04 Bi-state 
54/74HCT07 Bi-state 

Output 
Enable 

Device No. (Level) 

54/74HC242 1 (L), 1 (H) 
54/74HC243 1 (L), 1 (H) 
54/74HC245 1 (L) 

54/74HC543 2 (L) 
54/74HC544 2 (L) 

54/74HC550 2 (L) 
54/74HC551 2 (L) 

54/74HC640 1 (L) 
54/74HC643 1 (L) 
54/74HC645 1 (L) 

54/74HC646 1 (L) 
54/74HC648 1 (L) 

Description 

Full Binary 4-Bit with Fast Carry 

4-Bit Magnitude Comparator 
8-Bit Equality Comparator 

9-Bit Parity Generator/Checker 
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Counters 

Function Device No. Modulus 

Synchronous BCD 54/74HC160 10 
Synchronous BCD 54/74HC162 10 
Dual BCD 54/74HC390 
Up/Down BCD 54/74HC192 10 
Up/Down BCD, 3-State 54/74HC568 10 
Programmable Up/Down BCD 54/74HC4510 10 

Synchronous Binary 54/74HC161 16 
Synchronous Binary 54/74HC163 16 
Dual Binary 54/74HC393 16 
Up/Down Binary 54/74HC193 16 
Up/Down Binary, 3-State 54/74HC569 16 
Programmable Up/Down Binary 54/74HC4516 16 
14-Stage Binary Ripple 54/74HC4020 14 
12-Stage Binary Ripple 54/74HC4040 12 

5-Stage Johnson 54/74HC4017 10 

Note 1: A-Asynchronous Parallel Entry, S-Synchronous Parallel Entry 

Special Functions 

Function 

Dual Monostable Multivibrator 
Dual Monostable Multivibrator 

Monostable/Astable Multivibrator 

Phase-Locked Loop 

CMOS Interface (CMOS 4000B Series) 

Function 

Hex Inverting Buffer 
Hex Buffer 

Quad Low Voltge to High Voltage Translator 

668 

Device No. 

54!74HC221 
54/74HC4538 

54/74HC4047 

54/74HC4046 

Device No. 

4049B 
4050B 

4104B 

No. of 
Bits 

4 
4 
3 
4 
4 
4 

4 
4 
4 
4 
4 
4 

12 
12 

10 

Parallel 
. Entry1 

S 
S 

A 
S 
A 

S 
S 

A 
A 
A 
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m HARRIS 

HARRIS CMOS MICROPROCESSOR, 

PERIPHERAL & MEMORY PRODUCTS 

CMOS MICROPROCESSOR AND SUPPORT CIRCUITS* 

1K 

4K 

16K 

4K 

16K 

80C86 
82C54 
82C55A 
82C59A 
82C82 
82C84A 

82C88 

HD-6120 
HD-6121 
HD-64XX 

CMOS 16 BIT MICROPROCESSOR 
CMOS PROGRAMMABLE INTERVAL TIMER 
CMOS PROGRAMMABLE PERIPHERAL INTERFACE 
CMOS PRIORITY INTERRUPT CONTROLLER 
CMOS OCTAL LATCH 
CMOS CLOCK GENERATOR/DRIVER 

CMOS BUSCONTROLLER 

CMOS 12 BIT HIGH PERFORMANCE MICROPROCESSOR 
CMOS I/O CONTROLLER 
CMOS BUS DRIVER FAMILY 

CMOS RANDOM ACCESS MEMORY** 
HM-6508 1 K X 1 CMOS SYNCH RONOUS RAM 
HM-6518 1 K X 1 CMOS SYNCH RONOUS RAM 
HM-6551 256 X 4 CMOS SYNCH RONOUS RAM 
HM-6561 256 X 4 CMOS SYNCH RONOUS RAM 

HM-6504 4K X 1 CMOS SYNCH RONOUS RAM 
HM-6514 1 K X 4 CMOS SYNCH RONOUS RAM 

HM-6516 2K X 8 CMOS SYNCHRONOUS RAM 
HM-65161 2K X 8 CMOS ASYNCH RONOUS RAM 
HM~6116 2K X 8 CMOS ASYNCHRONOUS RAM 

HM-6564 64K CMOS RAM MODULE 
HM-92560 256K CMOS RAM MODULE 

CMOS FUSE LINK PROMS** 
HM-6641 512 X 8 CMOS PROM 
HM-6616 2K X 8 CMOS PROM 

CMOS SERIAL INTERFACE*** 

HD-4702 CMOS PROGRAMMABLE BIT RATE GENERATOR 
HD-6402 UART 
HD-6408 CMOS ASYNCHRONOUS MANCHESTER ADAPTER 
HD-6409 CMOS MANCHESTER ENCODER-DECODER 
HD-15530 CMOS MANCHESTER ENCODER-DECODER 
HD-15531 CMOS MANCHESTER ENCODER-DECODER 

* ADDITIONAL INFORMATION IN THE MICROPROCESSOR SECTION 

** ADDITIONAL INFORMATION IN THE MEMORY SECTION 

*** ADDITIONAL INFORMATION IN THIS SECTION 

© Ie MASTER 1983 
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;JiHARRIS HD-4702 
SEMICONDUCTOR DIGITAL PRODUCTS DIVISION CMOS PROGRAMMABLE 

BIT RATE GENERATOR 

Features 

• HD-4702 - PROVIDES 13 COMMONLY USED BIT RATES 

• USES A 2.4576MHz CRYSTAL/INPUT FOR STANDARD FREQUENCY 
OUTPUT (16 TIMES BIT RATE) 

• TTL COMPATIBLE - OUTPUT WILL SINK 1.6mA 

• LOW POWER DISSIPATION 4.5mW TYP. @ 2.4576MHz 

• CONFORMS TO EIA RS-404 

• ONE HD-4702 CONTROLS UP TO EIGHT TRANSMISSION 
CHANNELS 

• INITIALIZATION CIRCUIT FACILITATES DIAGNOSTIC FAULT 
ISOLATION 

• ON-CHIP INPUT PULL-UP CIRCUIT 

Description 

The HD-4702 Bit Rate Generator provides the necessary clock signals 
for digital data transmission systems, such as a UART. It generates 13 
commonly used bit rates using an on-chip crystal oscillator or an external 
input. For conventional operation generating 16 output clock pulses 
per bit period,the input clock frequency must be 2,4576MHz (i.e. 9600 
Baud x 16 x 16, since there is an internal.;.-16 prescaler). A lower input 
frequency will result in a proportionally lower output frequency. 

The HD-4702 can provide multi-channel operation with a minimum of 
external logic by having the clock frequency CO and the +8 prescaler 
outputs 00, 01, 02 available externally. All signals have a 50% duty 
cycle except 1800 Baud and 2000 Baud, which has less than 0.39% distor
tion and 3600 Baud, which has less than 0.78% distortion. 

The four rate select inputs (SO-S3) select which bit rate is at the output 
. (Z). The table lists select code and output bit rate. Two of the 16 for 
the HD-4702 do not select an internally generated frequency, but select 
an input into which the user can feed either a different frequency, or a 
static level (High or Low) to generate "ZERO BAUD". 

The bit rate most commonly used in modern data terminals (110, 150, 
300, 1200, 2400 Baud) require that no more than one input be grounded 
for the HD-4702, which is easily achieved with a single 5-position switch. 

The HD-4702 has an initialization circuit which generates a common 
master reset for all flip-flops. This signal is derived from a digital 
differentiator that senses the first high level on the CP input after the ECp 
input goes low. When ECp is high, selecting the crystal input, CP must 
be low. A high level on CP would apply a continuous reset. 

For the HD-4702, all inputs except IX have on-chip pull-up circuits 
which provide TTL compatibility and eliminate the need to tie a perm
anently high input to Vce. 

Pinout 
TOP VIEW 

Qo VCC 

Q1 1M 

Q2 So 

ECP S, 

CP S2 

Ox S3 

IX Z 

GND CO 

PIN NAMES 

CP External Clock Input 
ECp External Clock Enable 

I nput (Active Low) 
IX Crystal Input 
1M Multiplexed Input 

So - S3 Rate Select Inputs 
CO Clock Output 
Ox Crystal Drive Output 

QO -Q2 Scan Counter Outputs 
Z Bit Rate Output 

Truth Tables 
TABLE 1 

CLOCK MODES AND INITIALIZATION 

Ix Ecp I CP I OPERATION 

fU1. H L Clocked from I X 
X L nIl Clocked from CP 
X H H Continuous Reset 
X L .r1.. Reset During 1 st CP ; HIGH Time 

NOTE:· Actual outpui frequency is 16 times the 
indicated Output Rate, assuming a clock 
frequency of 2.4576MHz. 

H = HIGH Level 
L = LOW Level 
X = Don't care 

..Jl. = 1st HIGH Level Clock Pulse 
after ECp goes LOW 

...nn = Clock Pulse 

TABLE 2 
TRUTH TABLE FOR RATE SELECT INPUTS 

OUTPUT 
53525150 RATE (ZI 

L L L L MUX INPUT (lMI<D 
L L L H MUX INPUT (1M' 
L L H L 50 BAUD 
L L H H 75 BAUD 
L H L L 134.5 BAUD 
L H L H 200 BAUD 
L H H L GOO BAUD 
L H H H 2400 BAUD 
H L L L 9600 BAUD 
H L L H 4800 BAUD 
H L H L 1800 BAUD 
H L H H 1200 BAUD 
H H L L 2400 BAUD 
H H L H 300 BAUD 
H H H L 150 BAUD 
H H H H 110 BAUD 

NOTE: 
CD 19200 BAUD by connecting Q2 to 1M. 

CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should b~ followed. 
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Specifications HD-4702 
ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Input or Output Voltage Applied 
Storage Temperature Range 
Operating Temperature Range 

Industrial HO-4702-9 
Military HO-4702-2 

Operating Voltage Range 

+8.0V 
(GNO -O.3V) to (Vee +O.3V) 

-650 e to + 1500 e 

-40oe to +850 e 
-550 e to +1250 e 

+4 to +7V 

ElECTR ICAl 'CHARACTER ISTICS 
D.C.: Vcc = 5V ± 10%; T A = Industrial or Military. 

A.C.: VCC = 5V; T A = 25°C. 

D.C. 

A.C. 

NOTES: 

Q) 

® 

HD-4702-2 HD-4702-9 

SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS TEST CONDITIONS 

VCC VCC 
VIH Input High Voltage 70% 70% V 

VIL Input Low Voltage VCC VCC V 

30% 30% 

VOHl Output High Voltage VCC VCC V IOH ~ -lfJ.A 
-.05 -.05 

VOLl Output Low Voltage 0.05 0.05 V IOL ~ +lfJ.A 

IIH Input High Current -1 +1 -1 +1 fJ.A VI ; VCC, All other pins; OV 

IlL INPUT <D 
I 

(all other -30 -100 -30 -100 fJ.A 
LOW inputs) 

IILX CURRENT (IX inputs) -1 +1 -1 +1 fJ.A VI; 0, All other pins; VCC 

IOHX OUTPUT (OX) -0.1 -0.1 mA VOUT ; VCC -.5 Input at 0 or VCC 
IOHl HIGH (all other outputs) -1.0 -1.0 mA VOUT; 2.5V per Logic Function 

IOH2 CURRENT (all other outputs) -0.3 -0.3 mA VOUT ; VCC -.5 or Truth Table 

IOLX OUTPUT (OX) 0.1 0.1 mA VOUT; .4V 
LOW 

IOL CURRENT (all other outputs) 1.6 1.6 mA VOUT; .4V 

SUPPLY <D 500 1500 fJ.A ECP; VCC, CP ; 0, All other inputs; GND 

ICC CURRENT 150 1000 J.1A ECp; VCC, CP ; 0, All other inputs; VCC 

(STATIC) 

tPLH Propagation Delay, 300 300 ns CL~7pF on Ox a> 
tPHL IX toCO 250 250 ns 

tPLH Propagation Delay, 215 215 ns CL; 15pF,Input 

tPHL CP to CO 195 195 ns Transition Times ~ 20ns 

tPLH Propagation Delay, ~ (§). ns 

tPHL CO to On ns 

tPLH Propagation Delay, 75 75 ns 

tPHL Co to Z 65 65 ns 

tTLH Output Transition 80 80 ns 

tTHL Time (except OX) 40 40 ns 

tPLH Propagation Delay, 350 350 ns 

tPHL IX toCO 275 275 ns CL~7pF on ox a> 
tPLH Propagation Delay, 260 260 ns CL ; 50pF,Input 

tPHL CP to CO 220 220 ns Transition Times ~20ns 

tPLH Propagation Delay, ® ® • ns 
tPHL CO to On ns 

tPLH Propagation Delay, 85 85 ns 

tPHL CO to Z 75 75 ns 

tTLH Output Transition 160 160 ns 

tTHL Time (except Oxl 75 75 ns 

ts Set-Up Time, Select to CO 350 350 ns 

th Hold Time, Select to CO 0 0 ns CL~7pF on Ox a> 
ts Set-Up Time, 1M to CO 350 350 ns CL; 15pF,Input 

th Hold Time, 1M to CO 0 0 ns Transition Times ~ 20ns 

twCP(U Minimum Clock Pulse-Width 120 120 ns 

twCP(H) Low and High C3> ® 120 120 ns 

twCP(L) Minimum IX Pulse Width, 160 160 ns 

twCP(H) Low and High ® 160 160 ns 

Input Current and Quiescent Power Supply Current are relatively higher for this device because of active pull-up circuits on all 
inputs except I X. This is done for TTL compatibility. 
Propagation Delays (tPlH and tPHl) and Output Transistion Times (tTlH and tTHLl will change with Output load Capacitance 
(Cl). Set-Up Times (ts), Hold Times (th), and Mininum Pulse Widths (tw) do not vary with load capacitance. 
The first High level Clock Pulse after ECp goes low and must be at least 350ns long to guarantee reset of all Counters. 
It is recommended that input rise and fall times to the Clock Inputs (CP, IX) be less than 15J.1s. 
For multichannel operation, Propagation Delay (CO to Qn) plus Set-Up Time, Select to CO, is guaranteed to be:S 367ns. 
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HO-6402 m HARRIS 
SEMICONDUCTOR DIGITAL PRODUCTS DIVISION CMOS/LSI Universal Asynchronous 

Receiver Transmitter (UART) 

Features 

• OPERATION FROM D. C TO 2.0MHz @ 5.0 VOLTS 

• LOW POWER-TYPo 10mW @ 2.0MHz AND 5.0 VOLTS 

• PROGRAMMABLE WORD LENGTH,STOP BITS AND PARITY 

• AUTOMATIC DATA FORMATTING AND STATUS GENERATION 

• COMPATIBLE WITH INDUSTRY STANDARD UART'S 

• SINGLE POWER SUPPLY 

Description 

The HD-6402 is a CMOS/LSI subsystem for interfacing computers or 
microprocessors to an asynchronous serial data channel. The receiver 
converts serial start, data, parity and stop bits to parallel data verifying 

proper code transmission, parity, and stop bits. The transmitter converts 

parallel data into serial form and automatically adds start, parity, and stop 

bits. The data word length can be 5, 6, 7 or 8 bits. Parity may be odd or 
even. Parity checking and generation can be inhibited. The stop bits 

may be one or two or one and one-half when transmitting 5 bit code. 

The HD-6402 can be used in a wide range of applications including mo

dems, printers, peripherals and remote .data aquisition systems. CMOS/LSI 

technology permits operation clock frequencies up to 2.0MHz (125K 

Baud) an improvement of 10 to 1 over previous PMOS UART designs. 
Power requirements, by comparison, are reduced from 300mW to 10mW. 

Status logic increases flexibility and simplifies the user interface. 

Functional Diagram 

,----------------------- -----1 

ClSl -+---+-------------1 
ClS2 -4--+--------------1 
CRl -+-+-------------1 

CONTROL 
REGISTER 

SFC ----t-----'i-:7------------''J---~ 

"'OE 

* These outputs are three state 

I 
I 
I 
I 
I 
I 
I 
I 

"------------<e- TRO 

I 
1--------------+ SBS 

Pinout 

TOP VIEW 

VCC TRC 
NC EPE 

GND ClS1 

RRD ClS2 
RBR8 SBS 

RBR7 PI 

RBR6 CRl 
RBRS TBR8 

RBR4 TBR7 
RBR3 TBR6 

RBR2 TBRS 
RBR1 TBR4 

PE TBR3 
FE TBR2 

OE TBR1 
SFD TRO 
RRC TRE 

ORR TBRl 
DR TBRE 

RRI MR 

Control Definition 

CONTROL WORD CHARACTER FORMAT 

c C 
L L PES 
S SIP B START DATA PARITY STOP 
2 1 E S BIT BITS BIT BITS 

a a a a a 
a a a a 1 
a a a 1 a 
a a a 1 1 
a a 1 x a 
a a 1 x 1 
a 1 a a a 
a 1 a a 1 
a 1 a 1 a 
a 1 a 1 1 
a 1 1 X a 
a 1 1 X 1 
1 a a a a 
1 a a a 1 

a a 1 a 
a a 1 1 
a 1 x a 
a 1 x 1 
1 a a a 
1 a a 1 
101 a 
1 a 1 1 
1 X a 
1 x 1 

5 
5 
5 
5 
5 
5 
6 
6 
6 

.6 
6 
6 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 

ODD 1 
ODD 1.5 
EVEN 1 
EVEN 1.5 
NONE 1 
NONE 1.5 
ODD 1 
ODD 2 
EVEN 1 
EVEN 2 
NONE 1 
NONE 2 
ODD 1 
ODD 2 
EVEN 1 
EVEN 2 
NONE 1 
NONE 2 
.000 1 
ODD 2 
EVEN 1 
EVEN 2 
NONE l' 
NONE 2 

CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
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Specifications HO-6402 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage· 
Input or Output Voltage Applied 
Storage Temperature Range 
Operating Temperature Range 

Industrial HD-6402-9 
Military HD-6402-2 

ELECTRICAL CHARACTERISTICS 

VCC = 5.0V ± 10%. TA = Industrial or Military 

SYMBOL PARAMETER MINIMUM 

VIH Logical "1" Input Voltage 70% VCC 

VIL Logical "a" Input Voltage 

IlL Input Leakage -1.0 

VOH Logical "1" Output Voltage 2.4 

D.C. 
VOL Logical "a" Output Voltage 

10 Output Leakage -1.0 

ICC Supply Current 

CIN Input Capacitance* 

Co Output Capacitance* 

TYPICAL 

1.0 

7.0 

8.0 

+B.OV 
GND -0.3V to VCC +0.3V 

-650 C to + 1500 C 

-400 C to +B50 C 
-550 C to + 1250 C 

MAXIMUM UNITS CONDITIONS 

V 

20% VCC V 

1.0 IlA OV ~ VIN ~ VCC 

V 10H = -0.2mA 

0.45 V 10L = 2.0mA 

1.0 IlA OV ~ Vo ~ VCC 

100 Il A VIN = GND or VCC; 
VCC = 5.5V, Output 

8.0 pF 
Open 

10.0 pF 

I 

*Guaranteed but not 100% tested 

VCC = 5.0V<D VCC = 5.0V + 10% 
TA = 250 C TA = Indust.or Mil. 

SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS CONDITIONS 

f cI ock Clock Frequency D.C. 3.0 D.C. 2.0 MHz 

A.C. tpw Pulse Widths CRL, ORR, TBRL 150 150 ns CL = 50pF 

tMR Pulse Width MR 350 400 ns See Switching Time 

tSET Input Data Setup Time 50 50 ns Waveforms 1, 2, 3 

tHOLD Input Data Hold Time 60 60 ns 

tEN Output Enable Time 125 160 ns 

NOTE ® All devices guaranteed at worst case limits. Room temperature, 5V data provided for information-not guaranteed. 

Transmitter Operation 
The transmitter section accepts parallel data, formats it 
and transmits it in serial form on the TROutput terminal. 
® Data is loaded into the transmitter buffer register from 
the inputs TR 1 through TRB by a logic low on the 
TBRLoad input. Valid data must be present at least tSET 
prior to and tHOLD following the rising edge of TBR L. 
If words less than 8 bits are used, only the least significant 
bits are used. The character is right justified into the least 
significant bit, TR 1. ® The rising edge of TBR L clears 
TB R Empty. 0 to 1 clock cycles later, data is transferred 

to the transmitter register, TREmpty is cleared, TBR
Empty is set high, and serial data transmission is started. 
Output data is clocked by TRClock. The clock rate is .16 
times the data rate. © A second pulse on TBR Load loads 
data into t'e transmitter buffer register. Data transfer to 
the transmitter register is delayed until transmission of the 
current character is complete. @ Data is automatically 
transferred to the transmitter register and transmission of 
that character begins one clock cycle later. 

:::: =%:J I ~~ll 
-:-II 1-0 TO 1 CLOCK J t-. CLOCK 

::~ : II I DATA ~ r-
® ® @) @ C END OF LAST STOP BIT 

TRANSMITTER TIMING (NOT TO SCALE) 

© Ie MASTER 1983 
673 

"-o 
+" 
(,) 
:J 
'0 
c:: 
o 
(,) 

E 
Q) 

en 
tJ) 

"i: 
"-
ttl 
:c 



'-o 
+'" 
(,) 
:::s 

"C 
s:: 
o 
(,) 

E 
(]) 

en 
en 
.~ 

'-ca 
J: 

~ Specifications HD-6402C-D 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Input or Output Voltage Applied 
Storage Temperature Range 
Operating Temperature Range (Industrial -9) 

+8.0V 
GND -O.3V to Vcc +O.3V 

-650 C to + 1500 C 
-400 C to +850 C 

ELECTRICAL CHARACTERISTICS VCC = 5.0V± 5%. TA = Industrial 

SYMBOL PARAMETER MINIMUM TYPICAL MAXIMUM UNITS CONDITIONS 

VIH Logical "1" Input Voltage 70% VCC V 

VIL Logical "0" Input Voltage 20% VCC V 

IlL Input Leakage -10.0 +10.0 JlA OV ~ VIN ~ VCC 

D.C. VOH Logical "1" Output Voltage 2.4 V 10H = -0.2mA 

VOL Logical "0" Output Voltage 0.45 V 10L = 2.0mA 

10 Output Leakage -10.0 +10.0 JlA OV ~ Vo ~ VCC 

ICC Supply Current 1.0 800 JlA VIN = GND or VCC 
VCC = 5.25V 

CIN I nput Capacitance * 7.0 8.0 pF Output Open 

Co Output Capacitance* 8.0 10.0 pF 

*Guaranteed but not 100% tested. 

VCC = 5.0V <D VCC = 5.0V± 5% 
TA = 25°C TA = Industrial 

SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS CONDITIONS 

fclock Clock Frequency D.C. 2.0 D.C. 1.0 MHz 

A.C. tpw Pulse Widths CRL, DRR, TBRL 200 225 ns CL = 50pF 

tMR Pulse Width MR 500 600 ns See Switching Time 

tSET I nput Data Setup Time 60 75 ns Waveforms 1 , 2, 3 

tHOLD Input Data Hold Time 75 90 ns 

tEN Output Enable Time 150 190 ns 

NOTE ® All devices guaranteed at worst case limits. Room temperature, 5V data provided for information-not guaranteed. 

Receiver Operation 

674 

Data is received in serial form at the R Input. When no data 
is being received, R Input must remain high. The data is 
clocked through the R RClock. The clock rate is16 times 
the data rate. ® A low level on DRReset clears the 
DReady line. ® During the first stop bit data is transferr
ed from the receiver register to the RBRegister. If the word 
is less than 8 bits, the unused most significant bits will be 
a logic low. The output character is right justified to the 

RRI I 

RBR1-8, OE, PE 

ORR ~J 
OR I 

FE 

® 

least significant bit RBR1. A logic high on OError indicat
es overruns. An overrun occurs when DReady has not been 
cleared before the present character was transferred to the 
RBRegister. © 1 clock cycle later DReady is reset to a 
logic high, and FError is evaluated. A logic high on FError 
indicates an invalid stop bit was received, a framing error. 
A logic high on PError indicates a parity error. 

",-BEGINNING OF FIRST STOP BIT 

I I 
--l r- 7% CLOCK CYCL ES 

- --1 CLOCK 

B C 

RECEIVER TIMING 
(NOT TO SCALE) 

CYCLE 
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m HARRIS 
SEMICONDUCTOR DIGITAL PRODUCTS DIVISION 

Features 

• LOW BIT ERROR RATE 

• ONE MEGABIT/SEC DATA RATE 

• SYNC IDENTIFICATION AND LOCK-IN 

• CLOCK RECOVERY 

• MANCHESTER II ENCODE, DECODE 

• SEPARATE ENCODE AND DECODE 

• LOW OPERATING POWER: 50mW AT 5 VOLTS 

• SINGLE POWER SUPPL Y 

• 24 PIN PACKAGE 

Description 

The HD-6408 is a CMOS/LSI Manchester Encoder/ 

Decoder for creating a very high· speed asynchronous 

serial data bus. The Encoder converts serial N RZ 

data (typically from a shift register) to Manchester II 

encoded data adding a sync pulse and parity bit. 

The Decoder recognizes this sync pulse and identifies 

it as a Command Sync or a Data Sync. The data is 

then decoded and shifted out in the N RZ code 

(typically into a shift register). Finally, the parity 

bit is checked., If there were no Manchester or 

parity errors the Decoder responds with a valid word 

Block Diagrams 

ENCODER 

EC 23 14 DBS 

13 
MR 

15 
BZO 

16 OJ 
17 

BOO 

HO-6408 
CMOS Asynchronous Serial 

Manchester Adapter (ASMA) 

Pinout 

DR 

vw 

TO 

cos 

DC 

osc 

BZI 

BOI 

UOI 

TOP VIEW 

vw VCC 

ESC EC 

TO SCI 

SOO SO 

DC SS 

BZI EE 

BOI SOl 

UOI BOO 

OSC 6i 
CDS BZO 

DR OBS 

GNO MR 

signal. This Decoder puts the Manchester code to 

full use to provide clock. recovery and excellent 

noise immunity at these very high speeds. 

The HD-6408 can be used in many commercial 

applications such as, security systems, environmental 

control systems, serial data links and many others. 

It utilizes a single 12X clock and achieves data rates 

of up to one million bits per second with a very 

minimum overhead of only 4 bits out of 20, leaving 

16 bits for data. 

DECODER 

SOO 

CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
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m Specifications HD-6408-9 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Input or Output Voltage Applied 

Storage Temperature Range 

Operating Temperature Range 

+7.0V 

GND -O.3V to Vee +O.3V 

-650 e to +150oe 

-4ooe to +850 e 

ELECTRICAL CHARACTERISTICS vee = 5.0V 15% TA = -4ooe to +850 e 

SYMBOL PARAMETER MINIMUM TYPICAL MAXIMUM UNITS TEST CONDITIONS 

VIH Logical "1" Input Voltage 70% VCC V 
VIL Logical "0" Input Voltage 20% VCC V 

VIHC Logical "1" Input Voltage (Clock) VCC -0.5 V 
VILC Logical "0" Input Voltage (Clock) GND +0.5 V 
ilL Input Leakage -1.0 +1.0 JlA OV ~ VIN ~ VCC 

D.C. VOH Logical "1" Output Voltage 2.4 V IOH = -3mA 
VOL Logical "0" Output Voltage 0.4 V IOL = 1.8mA 

ICCSB Supply Current Standby 0.5 2 mA VIN = VCC = 5.25V 
Outputs Open 

ICCOP Supply Current Operating* S.O 10.0 mA VCC = 5.25V, 
f = lMHz 

CIN Input Capacitance* 5.0 7.0 pF 
co Output Capacitance* S.O 10.0 pF 

*Guaranteed and sampled but not 100% tested. 

ENCODER TIMING Vee = 5.0V 15% TA = -400 e to +850 e 

FEC Encoder Clock Frequency 0 12 MHz CL = 50pF 
FESC Send Clock Frequency 0 2.0 MHz 
TECR Encoder Clock Rise Time S ns 
TECF Encoder Clock Fall Time S ns 
FED Data Rate 0 1.0 MHz 

A.C. 
TMR Master Reset Pulse Width 150 ns 
TEl Shift Clock Delay 125 ns 
TE2 Serial Data Setup 50 ns 
TE3 Serial Data Hold 50 ns 
TE4 Enable Setup 90 ns 
TE5 Enable Pulse Width 100 ns 
TE6 Sync Setup 55 ns 
TE7 Sync Pulse Width 150 ns 
TES Send Data Delay 0 50 ns 
TE9 Bipolar Output Delay 130 ns 

DECODER TIMING Vee = 5.0V ±5% TA = -40oe to +850 C 

FDC Decoder Clock Frequency 0 12 MHz CL = 50pF 
TDCR Decoder Clock Ri'se Time S ns 
TOCF Decoder Clock Fall Time 8 ns 
FDD Data Rate 0 1.0 MHz 
TOR Decoder Reset Pulse Width 150 ns 

TORS Decoder Reset Setup Time 75 ns 
TMR Master Reset Pulse Width 150 ns 
TDl Bipolar Data Pulse Width TOC +10 ns <D 

A.C. 
T02 Sync Transition Span lSTOC ns <D 
TD3 One Zero Overlap TOC -10 ns <D 
TD4 Short Data Transition Span 6TDC ns <D 
TD5 Long Data Transition Span 12TDC ns . <D 
TD6 Sync Delay (ON) -20 110 ns 
TD7 Take Data Delay (ON) 0 110 ns 
TDS Serial Data Out Delay SO ns 
TD9 Sync Delay (OFF) 0 110 ns 

TD10 Take Data Delay (OFF) 0 110 ns 
, TOll Valid Word Delay 0 110 ns 

NOTE <D : TDC = Decoder Clock Period =t-
DC 

These parameters are guaranteed but not 100% tested. 
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PIN SYMBOL 

1 VW 

2 ESC 

3 TO 

4 SDO 

5 DC 

6 BZI 

7 BOI 

8 UDI 

9 DSC 

10 CDS 

11 DR 

12 GND 

PIN SYMBOL 

13 MR 

14 DBS 

15- BZO 

16 51 

17 BOO 

18 SOl 

19 EE 

20 SS 

21 SD 

22 SCI 

23 EC 

24 VCC 

© Ie MASTER 1983 

Pin Assignment and Functions 

SECTION DESCRIPTI'ON 

Decoder Output high indicates receipt of a VALID WORD. 

Encoder ENCODER SHI FT CLOCK is an output for shifting data 
into the Encoder. This clock shifts data on a low-to-high 
transition. 

Decoder TAKE DATA output is high during receipt of data after 
identification of a sync pulse. 

Decoder SERIAL DATA OUT delivers received data in correct NRZ 
format. 

Decoder DECODER CLOCK input drives the transition finder, and the 
synchronizer which in turn supplies the clock to the balance 
of the Decoder. 

Decoder A high input should be applied to BIPOLAR ZERO IN when 
the bus is in its negative state. This pin must be held high 
when the Unipolar input is used. 

Decoder A high input should be applied to BIPOLAR ONE IN when 
the bus is in its positive state, this pin must be held low when 
the Unipolar input is used. 

Decoder With pin 6 high and pin 7 low, this pin enters UNIPOLAR 
DATA IN to the transition finder circuit. If not used this 
input must be held low. 

Decoder DECODER SHIFT CLOCK output delivers a frequency 
(DECODER CLOCK ..;- 12), synchronized by the recovered 
serial data stream. 

Decoder COMMAND/DATA SYNC output high occurs during output of 
decoded data which was preceded by a Command synchron-
izing character. A low output indicates a Data synchronizing 
character. 

Decoder A high input to DECODER RESET during a rising edge of 
DECODER SHIFT CLOCK resets the decoder bit counting 
logic to a condition ready for a new word. 

Both 
" 

GROUND supply pin. 

SECTION DESCRIPTION 

Both A high on MASTER RESET clears the 2: 1 counters in both 
the encoder and decoder and the -;. 12 counter. 

Encoder DIVIDE BY SIX is an output from 6:1 divider which is driven 
by the ENCODER CLOCK. 

Encoder BIPOLAR ZERO OUT is an active low output designed to 
drive the zero or negative sense of a bipolar I ine driver. 

Encoder A low on OUTPUT INHIBIT forces pin 15 and 17 high, 
their inactive states. 

Encoder BIPOLAR ONE OUT is an active low output designed to 
drive the one or positive sense of a bipolar line driver. 

Encoder SERIAL DATA IN accepts a serial data stream at a data 
rate equal to ENCODER SHIFT CLOCK. 

Encoder A high on ENCODER ENABLE initiates the encode cycle. 
(Subject to the preceding cycle being complete.) 

Encoder SYNC SELECT actuates a Command sync for an input high 
and Data sync for an input low. 

Encoder SEND DATA is an active high output which enables the 
external source of serial data. 

Encoder SEND CLOCK IN is 2X the Encoder data rate. 

Encoder ENCODER CLOCK is the input to the 6:1 divider. 

Both Positive supply pin. 
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Encoder Operation 

The Encoder requires a single clock with a frequency of 
twice the desired data rate applied at the SClock input. An 
auxiliary divide by six counter is provided on chip which 
can be utilized to produce the SClock by dividing the 
DClock. 

The Encoder's cycle begins when EE is high during a falling 
edge of ESC CD. This cycle lasts for one word length or 
twenty ESC periods. At the next low-to-high transition of 
the ESC, a high at SS input actuates a Command sync 
or a low will produce a Data sync for that word@. When 
the Encoder is ready to accept data, the SD output will go 
high and remain high for sixteen ESC periods @ - @) . 

During these sixteen periods the data should be clocked 
.into the SDlnput with every high-to-Iow transition of the 
ESC @ - @). After the sync and Manchester II encoded 
data are'transmitted throug:l the BOO and BZO outputs, 
the Encoder adds on an additional bit which is the (odd) 
parity for that word ®. At any time a low on 01 will 
force both bipolar outputs to a high state but will not 
affect the Encoder in any other way. 

To abort the Encoder transmission a positive pulse must 
be applied at MR. Any time after or during this pulse, 

a low-to-high transition on SCI clears the internal counters 
an initializes the Encoder for a new word. 

TIMING I 0 I 1 I :l I 3 I 4 I 5 I 6 I 7 I I 15 I 16 I 17 I 18 I 19 I I I 
SCI ~ 

ESC ~ 

EE ---.J f'l/ffi//// ///2 o9~':r:cA:RE?Ii7/1///////A W /////l//J7/117/lJ 

SS 7/////AVALID(/////////////OON'T CARE 1'/II/////IIJI.l ~/111/ /////11///////0 
so .---------~I ~f ------, 
------~ ~----------

SOl 1 15 14 1 13 1 12 1 11 110: ~ 3 1 2 1 1 0 1 

~-i5-[14-[13J-12T11-G 

L:!~~~_~_IJ!_[j~_IJ!_LJ!_G 
I I I 

Decoder Operation 

The Decoder requires a single clock with a frequency of 
12 times the desired data rate applied at the DClock input. 
The Manchester II coded data can be presented to the 
Decoder in one of two ways. The BOI and BZI inputs 

, will accept data from a differential output comparator. 
The UDI input can only accept non inverted Manchester II 
coded data (e.g. from BZO of an Encoder). 

The Decoder is free running and continuously monitors 
its data input lines for a valid sync character and two valid 
Manchester data bits to start an output cycle. When a 
valid sync is recognized CD ' the type of sync is indicated 
by the CDS output. If the sync character was a command, 
this output will go high @ and remain high for sixteen 
DSC periods @ , otherwise it will remain low. The TD 
output will go high and remain high @ - @ while the 
Decoder is transmitting the decoded data through SDO 

678 

The decoded data available at SDO is in a N RZ format. 
The DSC is provided so that the decoded bits can get 
shifted into an external register on every low-to-high 
transition for this clock @ -@ . 

After all sixteen decoded bits have been transmitted @the 
data is checked for odd parity. A high on VW output ® 
indicates a successful reception of a word without any 
Manchest,er or parity errors. At this time the Decoder is 
looking for a new sync character to start another output 
sequence. 

At any time in the above sequence a high input on DR 
during a low-to-high transition of DSC will abort trans
mission and initialize the Decoder to start looking for 
a new sync character. 
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TIMING I 1 0 I 1 I 2 1 3 I 4 I 5 1 6 I 7 I 8 I I 16 I 17 I 18 I 19 I I I ·1 
OSC ~ 
BOI 

BZI _-J..-=":":::=-.I-

TO _____________ ~ 

CDS _____________ ~I _____________ ~ ~-----------------~I ____ __ 

SOO (/////l/AUN~~FINEp(//////IIJ1 15 I 14 13 I 12 I~ !1-......... _4 .... 1 __ 3 ........ _2--'-1_'-...1 __ o--uV/-CL~.L../hu~.L~"-'~'-L 

VW (FROM PREVIOUS RECEPTIONI 1..1 _________________________ '"--__ ~r_ 

II 1 1 

Encoder Timing 

SC 
---j I-TEt I 

ESC -----.J . I "'-1 ------

EE ~ ~ 
SS f/tlllzmmmW7JWmzcF=l--

ESC -----.J II--:-______ --J 

TE8----l r---------SO 

Decoder Timing 

NOTE: UI' O. FOR NEXT DIAGRAMS 

I---BITPERIOO I BIT PERIOD 'I BITPERIOO----l 

BOI J=T01::r11/1//IIIfl/lll////h'lffi/;1 r---
- I T02 lJ:-- T03 -l f- T03 

Bli I I=T01:v1//fl// /1/7////1//////17/////1 
I I I I T02 'I 

OSC~ I I r-TD61 t== . CDS --l.J. ______________________________ _ 
TO~r~------------------------

COMMAND SYNC 

OSC -----,!--,--______ ---I '---________ .... r-
SOO~-------D-A-TA-BI-T--------~X~-------

DATA SYNC 

BOIJCT01::r//J//J J:rol:r1/fl II IIfl/lll/lA r-
~T03 ~ ~y--T03 I --II-- T03 --II- T03 

BZI ~ ~/I /l/L/II//M I-T01:::rI///I/IJ 
f--- T04 1 ' T05 I T05 I T04 ---i 
I ONE ZERO I ONE I 

ONE 

© Ie MASTER 1983 

T05 T04 :=+="T04 ==L 
lONE 

OSC -::J~~--------..J L--________ ..Jr--
COS~!--__ ----------------------------------
TO~L. ____________________________ ___ 
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mHARRIS HD-6409 
SEMICONDUCTOR DIGITAL PRODUCTS DIVISION CMOS Manchester 

Encoder-Decoder (MED) 

Features Pinout 
• CONVERTER OR REPEATER MODE TOP VIEW 

• INDEPENDENT MANCHESTER ENCODER AND DECODER OPERATION 

• STATIC TOONE MEGABIT/SEC DATA RATE GUARANTEED BZI VCC 

• LOW BIT ERROR RATE BOI BOO 

• DIGITAL PLL CLOCK RECOVERY UOI BZO 

• ON CHIP OSCILLATOR so/cos ss 

• SINGLE POWER SUPPLY SOO ECLK 

• LOW OPERATING POWER: 50mWAT5VOLTS SRST CTS 

• INDUSTRIAL OR MILITARY TEMPERATURE RANGE NVM MS 

• 20 PIN PACKAGE OCLK Ox 

RST Ix 

GNO Co 
Description 

The HD-6409 Manchester Encoder-Decoder (MED) is a high speed, low 
power device manufactured using self-aligned silicon gate technology. The 
device is intended for use in serial data communication, and can be oper
ated in either of two modes. In the converter mode, the MED converts 
Nonreturn-to-Zero code (NRZ) into Manchester code and decodes Man
chester code into Nonreturn-to-Zero code. For serial data communica
tion, Manchester code does not have some of the deficiencies inherent 
in Nonreturn-to-Zero code. For instance, use of the MED on a serial 
line eliminates DC components, provides clock recovery, and gives a 
relatively high degree of noise immunity. Because the M ED converts the 
most commonly used code (N RZ) to Manchester code, the advantages of 
using Manchester code are easily realized in a serial data link. 

logic Symbol 

In the Repeater mode, the MED accepts Manchester code input a(ld 
reconstructs it with a recovered clock. This minimizes the effects of 
noise on a serial data link. A digital phase lock loop generates the recov
ered clock. A maximum data rate of 1 MHz requires only 50mW of power. 

Manchester code is used in magnetic tape recording and in fiber optic 
communication, and generally is used where data accuracy is imperative. 
Because it frames blocks of data, the HD-6409 easily interfaces to proto
col controllers. 

Functional Diagram 

55 
'Co 

SO-CDS 
ECLK 

MS 
R5T 

SDO 
DCLK 
NVM 

SRST-

ENCODER 

CONTROL 

DECODER 

r-----------------------------------------------. soo 

BOI 

BZI 
UOI 

RST ~RESET 

r------------------------------------------. NVM 

BOO 

~ __________________ _+------~----------.SRST 

SO~OS ... ________________________ --; ..... ___ -.. 

r-------~~------------------------------~---------~MS 

Ix ~----------------------------------------------------.ECLK 

Ox L'""""'I_...t---------------=----------------------------------:---. OCLK 

CO-4---< 

ss:::----------------_______ --' 

CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 

Ox 

Ix 

BOO 
BZO 
CTS 

BOI 
BZI 
UDI 
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PIN 

1 (Il 

2 (I) 

3 (I) 

4 (I/O) 

5 (0) 

6 (0) 

7 (0) 

8 (0) 

9 (I) 

(I) - Input 

(0) .. Output 

@ Ie MASTER 1983 

Pin Assignment And Functions 

MNEMONIC NAME 

BZI Bipolar Zero Input 

BOI Bipolar One Input 

UOI Unipolar Oata Input 

SO/COS Serial Oata/Command 

Oata Sync 

SOO Serial Oata Out 

Serial Reset 

NVM Nonvalid Manchester 

OCLK Oecoder Clock 

DESCRIPTION 

Used in conjunction with pin 2, Bipolar One Input (BOI), to 

input Manchester II encoded data to the decoder. BZ I and 

BOI are logical complements. When using pin 3, Unipolar 

Oata Input (UOI)for data input, BZI must be held high. 

Used in conjunction with pin 1, Bipolar Zero Input (BZI), to 

input Manchester II encoded data to the decoder. BOI and 

BZI are logical complements. When using pin 3, Unipolar Oata 

Input (UOI) for data input, BOI must be held low. 

An alternate to bipolar input (BZI, BOI), Unipolar Oata Input 

(UO I) is used to input Manchester II encoded data to the 

decoder. When using pin 1 (BZI) and pin 2 (BOI) for data 

input, UOI must be held low. 

In the converter mode, SO/COS is an input used to receive 

serial N RZ data. N RZ data is accepted synchronously on 

the falling edge of encoder clock output (ECLK). In the re

peater mode, SO/COS isan output indicating the status of 

last valid sync pattern received. A high indicates a command 

sync and a low indicates a data sync pattern. 

The decoded serial N RZ data is transmitted out synchronous

ly with the decoder clock (OCLK). SOO is forced low when 

RST is low. 

In the converter mode, SRST follows RST. In the repeater 

mode, when RST goes low, SRST goes low and remains low 

after RST goes high. SRST goes high only when RST is high, 
the reset bit is zero, and a valid synchronization sequence is 

received. 

A low on NVM indicates that the decoder has received in

valid Manchester data and present data on Serial Oata Out 

(SOO) is invalid. A high indicates that the sync pulse and 

data were valid and SOO is valid. NVM is set low by a low 

on RST, and remains low after RST goes high until valid 

sync pulse followed by two valid Manchester bits is receiver!. 

The decoder clock is a 1 X clock recovered from BZ I and BO I 

to synchronously output received N RZ data (SOO). 

In the converter mode, a low on RST forces 500, OCLK, 
NVM, and SRST low. A high on RST enables SOO and 

OCLK, and forces SRST high. NVM remains low after RST 

goes high until a valid sync pulse followed by two Manchester 

bits is received, after which it goes high. In the repeater 

mode, RST has the same effect on SOO, OCLK and NVM as 

in the converter mode. When RST goes low, SRST goes low 

and remains low after RST goes high. SRST goes high only 

when RST is high, the reset bit is zero and a valid synchron
ization sequence is received. 
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PIN 

10 (I) 

11 (0) 

12 (I) 

13 (I) 

14 (I) 

15 (I) 

16 (0) 

17 (I) 

18 (0) 

"-
0 
~ 

(.) 19 (0) ::J 
"C 
c: 20 (I) 0 
(.) 

E 
Q) (I) - Input en 
(J) (0) - Output 
.~ 

"-
ell 
:c 
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Pin Assignment And Functions (Continued) 

MNEMONIC NAME 

GND Ground 

Co Clock Output 

Ix Clock Input 

Ox Clock Drive 

MS Mode Select 

Clear to Send 

ECLK Encoder Clock 

SS Speed Select 

BZO Bipolar Zero Output 

BOO Bipolar One Out 

VCC VCC 

DESCRIPTION 

Ground 

Buffered output of clock input Ix. May be used as clock 
signal for other peripherals. 

Ix is the input for an external clock or, if the internal 
oscillator is used, Ix and Ox are used for the connection 
of the crystal. 

If the internal oscillator is used, Ox and Ix are used for 
the connection of the crystal. 

MS must be held low for operation in the converter mode, 

and high for operation in the repeater mode. 

In the converter mode, a high disables the encoder, forcing 

outputs BOO, BZO high and,ECLK low. A high to low tran
sition of CTS initiates transmission of a Command sync 
pulse. A Iowan CTS enables BOO, BZO, and ECLK. In the 

repeater mode, the function of CTS is identical to that of 

the converter mode with the exception that a transition of 

CTS does not initiate a synchronization sequence. 

In the converter mode, ECLK is a 1 X clock output used to 

receive serial N RZ data to SO/CDS. In the repeater mode, 
ECLK is a 2X clock which is recovered from BZI and BOI 

data by the digital phase locked loop. 

A logic high' on SS sets the data rate at 1/32 ti mes the clock 

frequency while a low sets the data rate at 1/16 times the 
clock frequency. 

BZO and its, logical complement BOO are the Manchester 
data outputs of the encoder. The inactive state for these 

outputs is in the high state. 

see pin 18 

Positive Power Supply 
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Specifications HO-6409 

ABSOLUTE MAXIMUM RATINGS * 
Supply Voltage +7.0V 

GND -O.3V 
to vee +O.3V 

OPERATING RANGE 
Operating Temperature Range 

Industrial HD-6409-9 
Military HD-6409-2 

Operating Voltage Range 
Industrial 'HD-6409-9 
Military HD-6409-2 

-400 e to +850 e 
Input or Output Voltage Applied -550 e to +1250 e 

Storage Temperature -650 e to +1500 e 

* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 

4.5V to 5.5\1. 
4.5V to 5.5V 

ELECTRICAL CHARACTERISTICS 

TEST 
SYMBOL PARAMETER MIN TYPICAL MAX UNITS CONDITIONS 

VIH Logic-l Input Voltage 70% VCC - V 
VIL Logic-O Input Voltage 20% VCC V 

VIHR Logic-l Input Voltage (Resetl 60% VCC V 
VILR. Logic-O Input Voltage (Resetl 40% VCC V 
VIHC Logic-l Input Voltage (Clock) VCC -0.5 V 

DC VILC Logic-O Input Voltage (Clock) GND +0.5 V 
IlL Input Leakage -1.0 +1.0 JJ.A OV~ VIN~VCC 

VOH Logic-l Output Voltage VCC -0.4 V 10H =-2.0mA 
VOL Logic-O Output Voltage 0.4, V 10L = 2.0mA 
ICCQ Supply Current Quiescent 1.0 100 Jl.A VIN = VCC = 5.5V, 

ICCOp Supply Current Operating* 7.0 12.0 rnA VCC = 5.5V, fco = 16MHz 

AC 

CIN Input Capacitance* 6.0 
COUT Output Capacitance* 8.0 

fc Clock Frequency 16 
tc Clock Period l/f c 
t1 Bipolar Pulse Width tc -10 
t2 Sync Transition Span 1.5 x CR x tc <Da> 
t3 One-Zero Overlap 
t4 Short Data Transition Span 0.5 x CR x tc <D<6> 
t5 Long Oata Transition Span CR x tc 
t6 Output Rise & Fall Time 

Clock Out Co Rise & Fall Time 
t7 Input Rise & Fall Time 
t8 Clock High Outy Cycle 20 
t9 Clock Low Outy Cycle 20 

CONVERTER MODE 

ENCODER SECTION 

tCEl SO Setup Time 70 
tCE2 SO Hold Time 0 
tCE3 SO to BZO, BOO Prop Oelay 1 
tCE4 CTS Low to BZO, BOO Enabled 1 

tCE5 CTS Low to ECLK Enabled 10.5 
tCE6 CTS High to EGLK Oisabled 1.0 
tCE7 CTS High to BZO, BOO Oisabled 2.0 

DECODER SECTION 

tCOl UOI to SOO, NVM 2.5 
tC02 OCLK to SOO, NVM 
tC03 RST Low to OCLK, SOO, 0.5 

NVM Low 

tC04 RST High to OCLK Enabled 0.5 

REPEATER MODE 

tRl UOI to BOO, BZO 1 
tR2 ECLK to BZO 
tR3 UOI to SOO, NVM 2.5 

NOTES: <D CR - Clock Rate, either 16X or 32X 
tc= lIfe 

8.0 pF 
15.0 pF 

MHz Ix or Xtal 
s 

ns 
ns 

tc -10 ns 
ns 
ns 

50 ns CL = 20pF for Co, 
1/(5 x tel s 50pF Otherwise 
1/(5 x tel s 

ns TCYCLE = 62ns 
ns TCYCLE = 62ns 

ns 
ns 

1.5 OBP 
1.5 OBP 

OBP 
1.5 OBP 
2.5 OBP 

3 OBP@ 
40 ns 
1.5 OBP (3) CL = 50pF 

1.5 OBP C3> CL = 50pF 

OBP C3> 
40 ns 
3 OBP (3) 

<6> 
@ OBP - Oata Bit Period, CR = 16X, one OBP = 16 Clock cycles; CR = 32X, one OBP = 32 clock cycles' 

Guaranteed and sampled but not 100% tested. 
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Converter Mode 
ENCODER OPERATION 

The encoder uses free running clocks at 1 X and 2X the data 
rate derived from the system clock IX for internal timing. 
CTS is used to control the encoder outputs, ECLK, BOO and 
BZO. A free running 1 X ECLK is transmitted out of the 
encoder to drive the external circuits which supply the 
NRZ data to the MEO at pin SO/~OS. 

A low on CTS enables encoder outputs ECLK, BOO and 
BZO, while a high on CTS forces BZO, BOO high and holds 
ECLK low. When CTS goes from high to low <D, a synch
ronization sequence is transmitted out on BOO and BZO. 
A synchronization sequence consists of eight Manchester 

"0" bits followed by a command sync pulse. @ A com
mand sync pulse is a three bit wide pulse with the first 1 % 
bits high followed by 1 % bits low. @ Serial N RZ data is 
clocked into the encoder at SO/COS on the high to low 
transition of ECLK during the command sync pulse. The 
N RZ data received is encoded- into Manchester II data and 
transmitted out on BOO and BZO following the com
mand sync pulse. ® Following the synchronization se
quence, input data is encoded and transmitted out contin
uously without parity check or word framing. The length 
of the data block encoded is defined by CTS. Manchester 
data out is inverted. 

2~~ __________________________ __ 

0P I t 

~------~!-----------------------------------~ I 
ECLK 

SO/CDS 

For expanded view 
see Figure 6 & 7. 

I ,-
I 
: 14 

I 

i 

I 
COMMAND 

EIGHT "O's" -----I.,-+-... ~S~Y-:7N7:C:---' • .., 
I 

SYNCHRONIZATION SEQUENCE ----.;1---.1 .. -
I 

.... 1·-------tCE5-----------.-i: 
FIGURE 1 

DECODER OPERATION 

The decoder requires a single clock with a frequency 
16X or 32X the desired data rate. The rate is selected on 
the speed select with SS low producing a 16X clock and 
high a 32X ~Iock. For long data links the 32X mode should 
be used as this permits a wider timing jitter margin. The in
ternal operation of the decoder utilizes a free running clock 
synchronized with incoming data for its clocking. 

The Manchester II encoded data can be presented to the 
decoder in either of two ways. The Bipolar One and Bi
polar Zero inputs will accept data from differential inputs 
such as a comparator sensed transformer coupled bus. The 
Unipolar Oata input can only accept noninverted Manches
ter II encoded data, i.e. Bipolar Zero Out of an encoder. 
The decoder continuously monitors this data input for 
a valid sync pattern. Note that while the MEO encoder 
section can generate only a command sync pattern, the de
coder can recognize either a command or data sync pattern. 
A data sync is a logically inverted command sync. 

684 

There is a three bit delay between UOI, BOI or BZI input 
and the decoded NRZ data transmitted out of SOO. 

Control of the decoder outputs is provided -by the RST 
pin. When RST is low, SOO, OCLK and NVM are forced 
low. When RST is high, SOO is transmitted out synch
ronously with the recovered clock OCLK. The NVM out
put remains low after a low to high transition on RST until 
a valid sync pattern is received. 

The decoded data at SOO is in NRZ format. OCLK is pro
vided so that the decoded bits can be shifted into an exter
nal register on every high to low transition of this clock. 

Three bit periods after an invalid Manchester bit is received 
on UOI, or BOI and- BZI, NVM goes low synchronously 
with the questionable data output on SOO. Further, the 
decoder does not reestablish proper data decoding until 
another sync pattern is recognized. 
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OCLK 

UOI 

soo 

I I I I 

; COMMAND j : 
: I'" SYNC .. 1 i 0 ! 0 : 1 

! : ; : I t I I 

.~~$~ 

I 
I 

o : 1 : 0 
I I 

~~---~~~--~--~-----
I' I I 

o 

I I 

RST 
I I~' ________ ~----------

I 
I 

i 
For expanded view see Figure 8. 

FIGURE 2 

Repeater Mode 

Manchester II data can be presented to the repeater in either 
of two ways. The inputs Bipolar One In and Bipolar Zero 
In will accept data from differential inputs such as a com
parator or sensed transformer coupled bus. The input Uni
polar Data In accepts only non-inverted Manchester II 
coded data. The decoder requires a single clock with a 
frequency 16X or 32X the desired data rate. This clock 
is selected to 16X with Speed Select low and 32X with 
Speed Select high. For long data links the 32X mode should 
be used as this permits a wider timing jitter margin. 

The inputs UDI, or BOI, BZI are delayed approximately 
1/2 bit period and repeated as outputs BOO and BZO. 
The 2X ECLK is transmitted out of the repeater syn
chronously with BOO and BZO. 

INPUT 

COUNT 

OCLK 

2 3 

A low on CTS enables ECLK, BOO, and BZO. In contrast 
to the converter mode, a transition on CTS does not initiate 
a synchronization sequence of eight D's and a command 
sync. The repeater mode does recognize a command or. 
data sync pulse. SD/CDS is an output which reflects the 
state of the most recent sync pulse received, with high in
dicating a command sync and low indicating a data sync. 

When RST is low, the outputs SDO, DCLK, and NVM are 
low, and SRST is set low. SRST remains low after RST 
goes high and is not reset until a sync pulse and two valid 
manchester bits are received with the reset bit low. With 
RST high, N RZ Data is transmitted out of Serial Data Out 
synchronously with the 1 X DCLK. 

4 5 6 7 

L- SYNC PULS~ ~! I 

i I I h 
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UOI 

BZO 

BOO 

RST 

I ~', 
I I I 

I ~----~------J ~ ~~~ ____ ~ ~ l ____ ~ 
I I I 

I 
I 

~ 
I 
I 

I 
I 
I 
I 

I 
I 

~----~----~~ 
I I 
I I 
I • 

SRST ---,~ ____________________________ ~ 

FIGURE 3 
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Swi~ching Waveforms 

NOTE: UDI- 0, FOR NEXT DIAGRAMS 

I----- BIT PERIOD , BIT PERIOD I BIT PERIOD---l 

BOI -t'Tl_ r---r T2 if.-T3. ~ f- T3 

Blil FT1~ 
, " T2 'I 

COMMAND SYNC 

~ BOlli F.Tl~ 
I T2 I f-T3 I t== T3 
BZI-FT1~ . r---

I I I ' I T2 ' , 

DATA SYNC 

1 1 

BOIF1~ FT1~' I 
~T3 ~~T3 ,. --if---~T3 
BZI~~ . F=Tl _ 

I-- T4 -t- T5 ' , T5 I T4 ---1 
I ONE I ZERO I ONE I 

I NOTE: BOI - 0; BZI- 1 FOR NEXT DIAGRAMS 

UDI:J¢~======~T:T2!=~======:t~====~~2T~2========~~~~~~~ 
I COMMAND SYNC I 
I 

UDIJ. T2 'I T2 .~ 
, I 
I DATA SYNC 

UDIF= T4 T5 T5 I· T 4 ----=F""= T 4 =L 
lONE I ONE ZERO I ONE 

FIGURE 4 

: ...... &------------ tCYC,-------------< .. ~: 

----l T R f--- 1 I 

. 9?o/~ ~I: :_~~---TCL---__: ~ 

~: ;\k I 
I ,--.11----- TCH ___ ---1.~1 I 

I -~TFI-
I I , 

FIGURE 5 

NOTE: Reference parameters t6, t7, t8, t9 

ECLK 

Encoder Timing 

I 
, 

I' I I 

lR)
1 i 

so/cos, t'CE,J 50% / 
I I.~I __________ ~, 

1 tCE2~ 1 

, I I 

I' tCE3 : I 

B20.~ 
, I I 

FIGURE 6 
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MANCHESTER CODE 

Nonreturn to Zero (NRZ) code represents the binary values 
logic-O and logic-1 with a static level maintained through
out the data cell. In contrast, Manchester code represents 
data with a level transition in the middle of the data cell. 
Manchester has bandwidth, error detection, and synchron
ization advantages over N R Z code. 

The Manchester II code Bipolar One and Bipolar Zero 
shown below are logical complements. The direction of 
the transition indicates the binary value of data. A logic-O 
in Bipolar One is defined as a low to high transition in the 
middle of the data cell, and a logic-1 as a high to low mid 
bit transition. Manchester I code is not properly decoded 
by the HD-6409. Manchester II is also known as Biphase-L 
code. 

The bandwidth of N RZ is from DC to the clock frequency 
fe/2, while that of Manchester is from fc/2 to fc. Thus, 
Manchester can be AC or transformer coupled, which has 
considerable advantages over DC coupling. Also, the ratio 
of maximum to minimum frequency of Manchester extends 
one octave, while the ratio for NRZ is the range of 5-10 
octaves. It is much easier to design a narrow band than 
a wideband amp. 

Secondly, the mid bit transition in each data cell provides 
the code with an effective error detection scheme. If 
noise produces a logic inversion in the data cell such that 

BIT PERIOD 

I 

there is no transition, an error indiction is given, and 
synchronization must be re-established. This places rela
tively stringent requirements on the incoming data. 

The synchronization advantages of using the HD-6409 
and Manchester code are several fold. One is that Man
chester is a self clocking code. The clock in serial data 
communication defines the position of each data cell. 
Non self clocking codes, as NRZ, often require and extra 
clock wire or clock track (in magnetic recording). Further, 
there can be a phase variation between the clock and data 
track. Crosstalk between the two may be a problem. In 
Manchester, the serial data stream contains both the clock 
and the data, with the position of the mid bit transition 
representing the clock, and the direction of the transition 
representing data. There is thus no phase variation between 
the clock and the data. 

A second synchronization advantage is a result of the 
number of transitions in the data. The decoder resynch
ronizes on each transition, or at least once every data cell. 
In contrast, receivers using N RZ, which does not necessarily 
have transitions, must resynchronize on frame bit transit
ions, which occur far less often, usually on a character 
basis. This more frequent resynchronization eliminates the 
cumulative effect of errors over sucessive data cells. A final 
synchronization advantage concerns the HD"':6409's sync 
pulse used to initiate synchronization. This three bit 
wide pattern is sufficiently distinct from Manchester data 
that a false start by the receiver is unlikely. 

BINARY CODE I 0 I 1 I 

NON RETURN 
TOZERO 

BIPOLAR ONE 

BIPOLAR ZERO 

U 
I I I i I 

I I I : I 
I I I I I 
I r'j"'I rI I n II 
LJ i LJ L.!.......J L-J I 

I I I I I 

L.., ~ r-1 r.-, ~ : 
I ~u: W ~ 
I :: I I 
i I I ,! 

FIGURE 11 

Crystal Oscillator Mode lC Oscillator Mode 

Cl Cl 

Ix Ix 

I 
Cl -32pF I 

I Cl = 20pF I 
I co.- Cryotal + Stray I l6MHz 
I Xl = AT CUT PARALLEL 

co-'- Rt c:::::J Xl RESONANCE FUND--r 
I AMENTAL MODE 

I co = 5pF 
I 
I 

Cl - 2CO 
L co -'- Ce ~ -2-

-r 
I 

- I Rs (TYPI D 3051 
I Rl -t5M51 
I 

I fo ~ 
1 

I 2 IT v'ICe 
I 

Ox Ox 

Ct Cl 

Co 
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m HARRIS HO-15530 
SEMICONDUCTOR DIGITAL PRODUCTS DIVISION 

CMOS Manchester Encoder-Decoder 

Features 

• SUPPORT OF MIL-STD-1553 

• 1.25 MEGABIT/SEC DATA RATE 

• SYNC IDENTIFICATION AND LOCK-IN 

• CLOCK RECOVERY 

• MANCHESTER II ENCODE, DECODE 

• SEPARATE ENCODE AND DECODE 

• LOW OPERATING POWER: 50mW AT 5 VOLTS 

• FULL MILITARY TEMPERATURE RANGE 

Description 

The Harris H 0-15530 is a high performance CMOS 
device intended to service the requirements of MI L
STD-1553 and similar Manchester II encoded, time 
division multiplexed serial data protocals. This LSI 
chip is divided into two sections, an Encoder and a 
Decoder. These sections operate, completely in
dependent of each other, except for the Master Reset 
function. 

This circuit meets many of the requirements of 

MI L-STD-1553. The Encoder produces the sync 
pulse and the parity bit as well as the encoding of the 
data bits. The Decoder recognizes the sync pulse and 
identifies it as well as decoding -the data bits and 
checking parity. 

Block Diagrams 

ENCODER 

12) GND 

13 MASTER RESET 

22~~~~~~~-----------, 

14~"':;":;:":;"';"'.., 

23>--==....1 

SEND 
DATA 

SERIAL 
DATA IN 

19 20 

SYNC 
SELECT 

ENCODER ENCODER 
SHIFT ENABLE 
CLOCK 

VCC (24 

0liTPUT 
iNiiiBii' 16 

BiiiOLAR 
WEffij'f 

BIPOLAR 
ZERO OUT 

Pinout 

VALID WORD 

ENCODER SHIFT CLOCK 

TAKE DATA 

SERIAL DATA OUT 

DECODER CLOCK 

BIPOLAR ZERO IN 

BIPOLAR ONE IN 

UNIPOLAR DATA IN 

DECODER SHIFT CLOCK 

COMMAND/DATA SYNC 

DECODER RESET 

GND 

VCC 

ENCODER CLOCK 

SEND CLOCK IN 

SEND DATA 

SYNC SELECT 

ENCODER ENABLE 

SERIAL DATA IN 

iii'POi:A'R ON E OUT 

OUTPUT INHIBIT 

BIPOLAR ZERO OUT 

+60UT 

MASTER RESET 

This integrated circuit is fully guaranteed to support 
the 1 MHz data rate of M I L-STD-1553 over both· 
temperature and voltage. It interfaces with CMOS, 
TTL or N channel support circuitry, and uses a 
standard 5 volt supply. 

The HD-15530 can also be used in many party line 

digital data communications applications, such as an 
environmental control system driven from a single 
twisted pair cable or fiber optic cable throughout 
the building. 

UNIPOLAR 
DATA IN 

BIPOLAR 7 
ONE IN 

BIPOLAR 
ZERO IN 

DECODER 5 
CLOCK 

DECODER 

TAKE DATA 

COMMAND/DATA 
SYNC 

4 SERIAL 
DATA OUT 

1 VALID 
WORD 

~~~~~>=-==----______________ ~_~~::~-+-__ 9 .. ~~~~DER 
r- CLOCK 

CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
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Specifications HO-15530 
ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Input or Output Voltage Applied 

Storage Temperature Range 

Operating Temperature Range 

+7.0V 

GND -O.3V to Vee + O.3V 

-650 e to + 1500 C 

Industrial HD-15530-9 

Military HD-15530-2 

ELECTRICAL CHARACTERISTICS vee = 5.0V ±S% TA = Industrial or Military 

SYMBOL PARAMETER MINIMUM TYPICAL MAXIMUM 

VIH Logical "1" Input Voltage 70% Vee 
VIL Logical "0" Input Voltage 20% VCC 

VIHC Logical "1" I nput Voltage (Clock) VCC -0.5 
VILC Logical "0" Input Voltage (Clock) GND +0.5 
IlL Input Leakage -1.0 +1.0 

VOH Logical "1" Output Voltage 2.4 

D.C. VOL Logical "a" Output Voltage 0.4 
ICCSB Supply Current Standby 0.5 2 

ICCOp Supply Current Operating* 8.0 10.0 

CIN Input Capacitance* 5.0 7.0 
Co Output Capacitance* 8.0 10.0 

*Guaranteed and sampled but not 100% tested. 

ENCODER TIMING Vee = 5.0V ±5% T A = Industrial or Military 

FEC Encoder Clock Frequency a 15 
FESC Send Clock Frequency a 2.5 
TECR Encoder Clock Rise Time 8 
TECF Encoder Clock Fall Time 8 
FED Data Rate 0 1.25 
TMR Master Reset Pulse Width 150 

A.C. 
TE1 Shift Clock Delay 80 
TE2 Serial Data Setup 50 
TE3 Serial Data Hold 50 
TE4 Enable Setup 90 
TE5 Enable Pulse Width 100 
TE6 Sync Setup 55 
TE7 Sync Pulse Width 150 
TE8 Send Data Delay a 50 
TE9 Bipolar Output Delay 130 

DECODER TIMING Vee = 5.0V ±5% T A = Industrial or Military 

FDC Decoder Clock Frequency a 15 
TDCR Decoder Clock Rise Time 8 
TDCF Decoder Clock Fall Time 8 
FDD Data Rate a 1.25 
TDR Decoder Reset Pulse Width 150 

TDRS Decoder Reset Setup Time 75 
TMR Master Reset Pulse Width· 150 
TD1 Bipolar Data Pulse Width TDC+1() 

A.C. TD2 Sync Transition Span 18TDC 
TD3 One Zero Overlap TDC -10 
TD4 Short Data Transition Span 6TDC 
TD5 Long Data Transition Span 12TDC 
TD6 Sync Delay (ON) -20 110 
TD7 Take Data Delay (ON) a 110 
TD8 Serial Data Out Delay 80 
TD9 Sync Delay (OFF) a 110 

TD10 Take Data Delay (OFF) a 110 
TD11 Valid Word Delay a 110 

NOTE <D : TDC = Decoder Clock Period = Fbc 
These parameters are guaranteed but not 100% tested. 

© Ie MASTER 1983 

-40oe to +850 e 

-550 C to + 1250 e 

UNITS TEST CONDITIONS 

V 
V 
V 
V 

JlA OV ~ VIN ~ VCC 
V IOH = -3mA 
V IOL = 1.8mA 

mA VIN = VCC = 5.25V 
Outputs Open 

mA VCC = 5.25V, 
f = 1 MHz 

pF 
pF 

MHz CL = 50pF 
MHz 

ns 
ns 

MHz 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

MHz CL = 50pF 
ns 
ns 

MHz 
ns 
ns 
ns 
ns CD 
ns CD 
ns CD 
ns CD 
ns CD 
ns 
ns 
ns 
ns 
ns 
ns 
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Encoder Operation 

The Encoder.",requires a single clock with a frequency of 
twice the desired data rate applied at the SEND CLOCK 
input. An auxiliary divide by six counter is provided on 
chip which can be utilized to produce the SEND CLOCK 
by dividing the DECODER CLOCK. 

The Encoder's cycle begins when ENCODER ENABLE is 
high during a falling edge of ENCODER SHIFT CLOCK CD. 
This cycle lasts for one word length or twenty ENCODER 
SH I FT CLOCK periods. At the next low-to-high transition 
of the ENCODER SHIFT CLOCK, a high at SYNC SEL
ECT input actuates a command sync or a low will produce 
a data sync for that word (Z; . When the Encoder is ready 
to accept data, the SEND DATA output will go high and 
remain high for sixteen ENCODER SHIFT CLOCK per
iods G). During these sixteen periods the data should be 

clocked into the SERIAL DATA input with every low
to-high transition of the ENCODER SH I FT CLOCK ® -
@ . After the sync and the Manchester II coded data are 
transmitted through the BIPOLAR ONE and BIPOLAR 
ZE RO outputs, the Encoder adds on an additional bit 
which is the parity for that word @. At any time a low on 
OUTPUT INHIBIT input will force both bipolar outputs to 
a high state but will not affect the Encoder in any other 
way. 

To abort the Encoder transmission a positive pulse must 
be applied at MASTER RESET. Anytime after or during 
this pulse, a low to high transition on SEND CLOCK 
clears the internal counters and initializes the Encoder 
for a new word. 

TIMING I 0 I 1 I 2 I 3 I 4 I 5 I 6 I 7 I I 15 I 16 I 17 I 18 I 19 I I I 
SEND CLOCK 

ENCODER 
SHIFT CLOCK 

~ 

~ 
ENCODER ENABLE ~ f\\\\\\\~\\\\\"~bO~'tff.RE%\\\\\\\\\\~~ f&\\\\\~~\\\'i 

SYNC SELECT %\\\\1VALIDt\\\\\\\\\\\\\~ \ DON'T CARE i\\\"\\\~\\\\\{ ~%\\\\\\\,,\\\\\\"" \\\\\ \\ \\\\\\\\\\\' 
SEND DATA ______ ---Ir-------------il 1-1 -----~ ____ _ 

SERIAL DATA IN I 15 14 I 13 I 12 1 11 I 10 : ~ 3 I 2 I 1 I 0 I 
~-i5-[i4-[13J-i2-[11-G 

L~!~~~_~_I~~_r=~_I~!_L~!-G 

Decoder Operation 

The Decoder requires a single clock with a frequency of 
12 times the desired data rate applied at the DECODER 
CLOCK input. The Manchester II coded data can be pre'-
sen ted to the Decoder in one of two ways. The BIPOLAR 
ONE and BIPOLAR ZERO inputs will accept data from a 
comparator sensed transformer coupled bus as specified 
in Military Spec 1553. The UN IPOLAR DATA input can 
only accept non-inverted Manchester II coded data. (e.g. 
from BIPOLAR ZERO OUT of an Encoder.) 

The Decoder is free running and continuously monitors its 
data input lines for a valid sync character and two valid 
Manchester data .bits to start an output cycle. When a 
valid sync is recognized (il , the type of sync is indicated on 
COMMAND/DATA SYNC output. If the sync character 
was a command sync, this output will go high ClJ and re
main high for sixteen DECODER SH I FT CLOCK periods 
Gt; , , otherwise it 'will remain low. The TAKE DATA 
output will go high and remain high @ - ~\ while the 

690 

Decoder is transmitting the decoded data through SERIAL 
DATA OUT. The decoded data available at SERIAL 
DATA OUT is in a NRZ format. The DECODER SHIFT 
CLOCK is provided so that the decoded bits can get shifted 
into an external register on every low-to-high transition 
of this clock @ - @ . 

After all sixteen decoded bits have been transmitted ~) the 
data is checked for odd parity. A high on VALID WORD 
output ® indicates a successful reception of a word with-
out any Manchester or parity errors. At this time the 
Decoder is looking for a new sync character to start another 
output sequence. 

At any time in the above sequence a high input on DE
CODER RESET during a low--to-high transition of DE-
CODER SH I FT CLOCK will abort transmission and initidl-
ize the Decoder to start looking for a new sync character. 
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PIN SECTION 

1 Decoder 

2 Encoder 

3 Decoder 

4 Decoder 

5 Decoder 

6 Decoder 

7 Decoder 

8 Decoder 

9 Decoder 

10 Decoder 

11 Decoder 

12 Both 

13 Both 

14 Encoder 

15 Encoder 

16 Encoder 

17 Encoder 

18 Encoder 

19 Encoder 

20 ' Encoder 

21 Encoder 

22 Encoder 

23 Encoder 

24 Both 

@ Ie MASTER 1983 

Pin Assignments 

NAME DESCRIPTION 

VALID WORD Output high indicates receipt of a valid word. 

ENCODER SHIFT CLOCK Output for shifting data into the Encoder. This 
clock shifts data on a low-to-high transition. 

TAKE DATA Output is high during receipt of data after ident-
ification fo a sync pulse. 

SERIAL DATA OUT Delivers received data in correct NRZ format. 

DECODER CLOCK Input drives the transition finder, and the synchron-
izer which in turn supplies the clock to the balance 
of the Decoder. 

BIPOLAR ZERO IN A high input should be applied when the bus is in its 
negative state. This pin must be held high when 
the Unipolar input is used. 

BIPOLAR ONE IN A high input should be applied when the bus is in 
its positive state, this pin must be held low when 
the Unipolar input is used. 

UNIPOLAR DATA IN With pin 6 high and pin 7 low, this pin enters unipolar 
data into the transition finder circuit. If not used this 
input must be held low. 

DECODER SHIFT CLOCK Output which delivers a frequency (Decoder Clock 
+- 12), synchronized by the recovered serial data 
stream. 

COMMAND SYNC Output of a high from this pin occurs during output 
of decoded data which was preceded by a Command 
(or Status) synchronizing character. A low output 
indicates a Data synchronizing character. 

DECODER RESET A high input to this pin during a rising edge of 
DECODER SHIFT CLOCK resets the deco.der bit 
countingJogic to a condition ready for a new word. 

GROUND Ground,supply pin. 

MASTER RESET A high on this pin clears 2: 1 counters in both the 
Encoder and Decoder . 

. + 60UT Output from 6: 1 divider which is driven by the 
ENCODER CLOCK. 

BIPOLAR ZERO OUT An active low output designed to drive the zero or 
negative sense of a bipolar line driver. 

OUTPUT INHIBIT A low on this input forces pin 15 and pin 17 high, 
the inactive states. 

BIPOLAR ONE OUT An active low output designed to drive the one or 
positive sense of a bi'polar line driver. 

SERIAL DATA IN Accepts a serial data stream at a data rate equal to 
ENCODER SHIFT CLOCK. 

ENCODER ENABLE A high on this input initiates the encode cycle. 
(Subject to the preceding cycle being complete.) 

SYNC SELECT Actuates command sync for an input high and data 
sync for an input low. 

SEND DATA Is an active high output which enables the external 
source of serial data. 

SEND CLOCK IN Clock input at a frequency equal to the data rate X2. 

ENCODER Input to the 6: 1 divider. 

VCC Positive supply pin. 
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TIMING 

DECODER 
SHIFT CLOCK 

BIPOLAR ONE IN 

BIPOLAR ZERO IN 

TAKE DATA 

COMMAND/i5A'fA SYNC 

I 0 I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I I 16 I 17 I 18 I 19 I I I I 
~ 

____________________ ~I ______ ------~ ~-----------------~I------

SERIALDATAOUT ~\\\\.~UNDEFINEDi&.\\\\\\.'&l 15 14 13 12 I~ !1-.l-..:..4_1a......:3~--=-2~1 ...:1........L--=-0......l.l~o.lo.~~~o.lo.~~~.l,;~~lo.lo.l~ 

VALID WORD (FROM PREVIOUS RECEPTIONI 
L-____________________________ ~r____ 

Encoder Timing 

SEND CLOCK --.-J I I ' I L I .--TEI 

ENCODER SHIFT CLOCK T~TE3 ~ .~ 
SERIAL DATA IN ~\\~\\\\~~\\\.\\\\\\.\.,,\\~ 

---1 I 
SEND CLOCK --j I--TEI I 

ENCODER SHIFT CLOCK ----.J I I 
L 

'---l~E4 I 
ENCODER ENABLEi--TE5 ~TE8 

SYNCSELECT &\\\\\\\\\\\\,\\\\\\\\~\\\.~ VALID A\\\\.\\@ 
TE7=j 

ENCODER SHIFT CLOCK ~ ___________ T=E8~=d~~~~~------~ 
SEND DATA ___________ ~X\.. ____________ __ 

SEND CLOCK -1 _______ -----J~J... =.;.:TE;.::9 _______ --'"\ _----L--
B:.~~~:RO~U;UO; ==x C X\.. ___ _ 

Decoder Timing 

NOTE: UNIPOLAR IN • 0, FOR NEXT DIAGRAMS 

dsch 

I----- BIT PERIOD I BIT PERIOD I BIT PERIOD----I 

J=TD1=t\\\\\\\\\\\\~\\\\\>\\,~\\~\WJ; r-BIPOLAR ONE IN 

I TD2 l.r- TD3 -l I- TD3 

BIPOLAR ZERO IN -t-: __________ ; _____ -ip:;r:D.:~~~~~$~~~~~~=~~~~~~$~~"~$~~"~~~$=~"~~=~~$~~~$~~:t~1..1 ---
: : I. TD2 I 

COMMAND SYNC 

DATA SYNC 

ONE ZERO ONE 

NOTE: BI,,?LAR ONE IN • 0; BIPOLAR ZERO IN· I, FOR NEXT DIAGRAMS. I 

UNIPOLAR IN ::Jj:' :,======T;TDDi2!=~===:::=k::::===;b=.!T!!D2~=====~I~~~$~~S:$~~S:~~~S&~~L 
I COMMAND SYNC I 

UNIPOLAR IN :J~; ~1=====:':T~D~2=~===~':lI::::===T=='TT[Di22=====::;.~£~~~$~~S:~~~S:$~~S:$IL 
DATA SYNC 

UNIPOLAR IN ..J---f; ==T;TD4;::::OtNE=====.:!T~D~5===::!Z:JE:RO===:-:TfcD~5====O:N~1 E~I =2T!!D4i=:+-:::::!=J~ T:N~ 
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HARRIS HD-15531 
SEMICONDUCTOR DIGITAL PRODUCTS DIVISION 

CMOS Manchester Encoder-Decoder 

Features Pinout 

• SUPPORT OF MIL-STD-1553 

• 1.25 MEGABIT/SEC DATA RATE 

• SYNC IDENTIFICATION AND LOCK-IN 

• CLOCK RECOVERY 

• VARIABLE FRAME LENGTH TO 32 BITS 

• MANCHESTER II ENCODE, DECODE 

• SEPARATE ENCODE AND DECODE 

• LOW OPERATING POWER: 50mW@ 5 VOL TS 

• FULL MILITARY TEMPERATURE RANGE 

Description 

The Harris HD-15531 is a high performance CMOS 
device intended to service the requirements of M I L
STD-1553 and similar Manchester II encoded, 
time division multiplexed serial data protocals. This 
LSI chip is divided into two sections, an Encoder 
and a Decoder. These sections operate independently 
of each other, except for the Master Reset and 
frame length functions. 

This circuit provides many of the requirements of 
M I L-STD-1553. The Encoder produces the sync 
pulse and the parity bit as well as the encoding of 
the data bits. The Decoder recognizes the sync pulse 
and identifies it as well as decoding the data bits 
and checking parity. 

The HD-15531 also surpasses the requirements of 

, Block Diagrams 

ENCODER 

21) GND ~VCC 
22 MASTER RESET 

SEND CLOCK IN 
33~~~~~-1-----' 

26 0Ufpijf 
,---""':":< iNHiiiff 

24 +60UT 

":,,jp 
CLOCK 

28 
29 30 31 

SERIAL 
DATA SYNC 

IN SELECT 

ENCODER ENCODER ENCODER 
SHI FT ENABLE PARITY 
CLOCK SE LECT 

BIPOLAR 
ONE OUT 

BiPOL'A'R 
ZERO OUT 

UNIPOLAR 
DATA IN 

BIPOLAR 

VCC ~~J COUNT C1 

VALID WORD ~ 2 39 J COUNT C4 
TAKE DATA' [ 3 38 j DATA SYNC 

TAKE DATA ~ 4 37 ENCODER CLOCK 
SERIALDATAOUT~ 5 36 COUNTC3 

SYNCHRONOUS DATA [ 6 35 N.C. 

SYNCHRONOUS DATA SEL. [ 7 34 ENCODER SHIFT CLOCK 

SYNCHRONOUS CLOCK [ 8 33 SEND CLOCK IN 

DECODER CLOCK ( 9 32 J SEND DATA 

SYNCHRONOUS CLOCK SEL. [ 10 31 J ENCODER PARITY SEL. 

BIPOLAR ZERO IN [ 11 30 ] SYNC SELECT 

BIPOLAR ONE IN ( 12 29 J ENCODER ENABLE 

UNIPOLAR DATA IN ~ 13 28 ~SERIAL DATA IN 
DECODER SHIFT CLOCK [ 14 27 )'BIPOLAR ONE OUT 

TRANSITION SEL. ~ 15 26 ~OUTPUT iNHiBiT 
N,C, [ 16 25 J BIPOLAR Z'E'R6 OUT 

COMMAND SYNC [ 17 24 ~ + 6 OUT 

DECODER PARITY SEL. ~ 1B 23 J COUNT C2 
DECODER RESET [ 19 22 ] MASTER RESET 

COUNT Co [ 20 21 ]GND 

MIL-STD-1553 by allowing the frame length to be 
programmable. The frame length may be programmed 
from 2 to 28 data bits plus sync and parity. This 
chip also allows selection of either even or odd 
parity for the Encoder and Decoder separately. 

This integrated circuit is fully guaranteed to support 
the 1 MHz da,ta rate of M I L-STD-1553 over both 
temperature and voltage. It interfaces with CMOS, 
TTL or N channel support circuitry, and uses a 
standard 5 volt supply~ 

The HD-15531 can also be used in many party line 
digital data communications applications, such as 
an environmental control system driven from a single 
twisted pair of fiber optic cable throughout a 
building. 

DECODER 

SYNCHRONOUS DATA 

ONE IN 11 

TAKE DATA 
COMMAND 
SYNC 

BIPOLAR 
ZERO IN 

DECODER 
CLOCK 

TRANSITION 
SELECT 

SYNCHRONOUS 
CLOCK >"::...---------1 

~:~~~~~~~~~>":~~-------~ 
MASTER >-=:::....------------' 

RESET 

DATA SYNC 

SERIAL DATA OUT 

VALID WORD 

PARITY 
SELECT 

..----l-~. ~~g~~ER SHIFT 

TAKE DATA' 

CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
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Specifications HO-15531 
ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Input or Output Voltage Applied 

Storage Temperature Range 

Operating Temperature Range 

Industrial HD-15531-9 

Military HD-15531-2 

+7.0V 

GND -O.3V to Vee +O.3V 

-650 e to +150oe 

-40oe to +850 e 

-550 e to +1250 e 

ELECTRICAL CHARACTERISTICS Vee = 5.0V 10% TA = Industrial or Military 

SYMBOL PARAMETER MINIMUM TYPICAL MAXIMUM UNITS TEST CONDITIONS 

VIH Logical "1" Input Voltage 70% VCC V 

VIL Logical "0" Input Voltage 20% VCC V 

VIHC Logical "1" Input Voltage (Clock) VCC -0.5 V 

VILC Logical "0" Input Voltage (Clock) GND +0.5 V 

ilL Input Leakage -1.0 +1.0 IIA OV ~ VIN ~ VCC 
VOH Logical" 1" Output Voltage 2.4 V IOH = -3mA 

D.C. VOL Logical "a" Output Voltage 0.4 V IOL = 1.8mA 

ICCSS Supply Current Standby 0.5 2.0 mA VIN = VCC = 5.25V 
Outputs Open 

ICCOP Supply Current Operating* 8.0 10.0 mA VCC = 5.25V, 
f=15MHz 

CIN Input Capacitance* 5.0 7.0 pF 
Co Output Capacitance* 8.0 10.0 pF 

*Guaranteed and sampled but not 100% tested. 

ENCODER TIMING 

FEC Encoder Clock Frequency a 15 MHz CL'= 50pF 
FESC Send Clock Frequency a 2.5 MHz 

TECR Encoder Clock Rise Time 8 ns 
TECF Encoder Clock Fall Time 8 ns 
FED Data Rate a 1.25 MHz 
TMR Master Reset Pulse Width 150 ns 

A.C. TE1 Shift Clock Delay 80 ns 
TE2 Serial Data Setup 50 ns 
TE3 Serial Data Hold 50 ns 
TE4 Enable Setup 90 ns 
TE5 Enable Pulse Width 100 ns 

TE6 Sync Setup . 55 ns 
TE7 Sync Pulse Width 150 ns 

TE8 Send Data Delay a 50 ns 

TE9 Bipolar Output Delay 130 ns 

DECODER TIMING 

FDC Decoder Clock Frequency a 15 MHz CL = 50pF 
FDS Decoder Synchronous Clock a 2.5 MHz 

TDCR Decoder Clock Rise Time 8 ns 

TDCF Decoder Clock Fall Time 8 ns 
FDD Data Rate a 1.25 MHz 
TDR Decoder Reset Pulse Width 150 ns 
TDRS Decoder Reset Setup Time 75 ns 
TMR Master Reset Pulse Width 150 ns 
TD1 Bipolar Data Pulse Width TDC +10 ns 
TD2 Sync Transition Span 18TDC ns 

:c A.C. TD3 One Zero Overlap TDC -10 ns I TD4 Short Data Transition Span 6TDC ns 
TD5 Long Data Transition Span 12TDC ns 
TD6 Sync Delay (ON) -20 110 ns 
TD7 Take Data Delay (ON) a 110 ns 
TD8 Serial Data Out Delay 80 ns 
TD9 Sync Delay (OFF) 110 ns 
TD10 Take Data Delay (OFF) a 110 ns 
TD11 Valid Word Delay a 110 ns 
TD12 Synchronous Clock To Shift Clock Delay a 75 ns 
TD13 Synchronous Data Setup 75 ns 

NOTE <D: TDC = Decoder Clock Period =_1_ 
. FDC 

These parameters are guaranteed but not 100% tested. 
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m HARRIS 
SEMICONDUCTOR CMOS DIGITAL PRODUCTS DIVISION 

Preliminary 

Features 

• 2.5 MEGABIT/SEC DATA RATE 

• SYNC IDENTIFICATION AND LOCK-IN 

• CLOCK RECOVERY 

• VARIABLE FRAME LENGTH TO 32 BITS 

• MANCHESTER II ENCODE AND DECODE 

• HALF OR FULL DUPLEX OPERATION 

• FULL MILITARY OR INDUSTRIAL TEMPERATURE 
RANGES 

• WORD TYPE SELECT AND RECOGNITION 

• DETECTS ALL SINGLE, DOUBLE, OR TRIPLE 
SAMPLING ERRORS 

Description 

The Harris HD-15531 B Programmable Manchester 

Encoder-Decoder (MED) is intended to be used as a 

high speed, low power, serial data link controller in 

applications where data integrity combined with low 

overhead is important. It is manufactured using 

Harris' Self Aligned Junction Isolated (SAJI) CMOS 

process. 

This LSI chip is divided into two sections, an encoder 

and a decoder. These sections operate independently 

of each other except for the Master Reset and frame 

length select function. In addition to encoding/ 

decoding of NRZ data the HD-15531B frames 

variable length data (2-28 bits) with one of two types 

Block Diagrams 

ENCODER 

21) GND ~VCC 
22 MASTER RESET 

SEND CLOCK IN 
33>-------~-~-----~ 

26 OUfI'UT 
,-------=..::< INHIBiT 

24 ';'6 OUT 

":,,oo,~ 
CLOCK 

28 
29 30 31 

SERIAL 
DATA SYNC 

IN SELECT 

ENCODER ENCODER ENCODER 
SHIFT ENABLE PARITY 
CLOCK SELECT 

BIPOLAR 
ONE OUT 

BIPOLAR 
ZEROOUT 

HD-155318 
CMOS Programmable 

Manchester Encoder -Decoder 

Pinout 
VCC[~JCOUNTCI 

VALID WORD [ 2 39 ] COUNT C4 

TAKE DATA' [ 3 38 J DATA SYNC 

TAKE DATA [ 4 37 ] ENCODER CLOCK 

SERIAL DATA OUT [ 5 36 ] COUNT C3 

SYNCHRONOUS DATA [ 6 35 J N.C 

SYNCHRONOUS DATA SEL. ~ 7 34 J ENCODER SHIFT CLOCK 

SYNCHRONOUS CLOCK [ 8 33 J SEND CLOCK IN 

DECODER CLOCK [ 9 32 ] SEND DATA 

SYNCHRONOUS CLOCK SEL. [ 10 31 J ENCODER PARITY SEL. 

BIPOLAR ZERO IN [ 11 30 ] SYNC SELECT 

BIPOLAR ONE IN [ 12 29 J ENCODER ENABLE 

UNIPOLAR DATA IN [ 13 28 ]SERIAL DATA IN 

DECODER SHIFT CLOCK [ 14 27 ]'BIPOLAR ONE OUT 

TRANSITION SEL [.15 26 J~ INHIBIT 

N.C. [ 16 25 j BIPOLAR ZERO OUT 

COMMAND SYNC [ 17 24 ].;. 6 OUT 

. DECODER PARITY SEL. [ 18 23 JCOUNT C2 

DECODER RESET [ 19 22 ] MASTER RESET 

COUNT Co [ 20 21 J GND 

of synchronization characters and a parity bit. 
Independent selection of even or odd parity for the 

encoder and decoder is included. 

An internal error detection algorithm will detect all 

single, double or triple sampling errors. In addition, 
this algorithm will typically detect better than 99% 

of four or more errors in anyone word. 

Ideal applications include party line Local Area 

Networks as well as data acquisition systems where 

8, 12 or 16 bit AID converters are typically used for 

the digital transmission of data. 

UNIPOLAR 
DATA IN 13r-----..., 

ONE IN 

BIPOLAR 
ZERO IN 

DECODER 
CLOCK 

TRANSITION 
SELECT 

SYNCHRONOUS 
CLOCK 

SYNCHRONOUS 10 
CLOCK SELECT 22 

MASTER 
RESET 

DECODER 

SYNCHRONOUS DATA 

TAKE DATA' 

COMMAND 
SYNC 

DATA SYNC 

SERIAL DATA OUT 

VALID WORD 

PARITY 
, SELECT 

~ ____ --+ __ ....:...:.... ~~~~~ER SHIFT 

TAKE DATA' 

CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow standard IC Handling Procedures. 

Copyright © Harris Corporation 1982 
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HERE ARE 9 COMPELLING REASONS FOR HAVING US PRODUCE 
A CUSTOM LSI CIRCUIT FOR HOU: 

1. The money you'll save. Production 
cost will be lower since you'll only be 
wiring in one chip instead of many. And 
you'll save money on quality control, 
inventory, and in-plant handling. 

2. The improved reliability of your 
product. 

3. Proprietary protection: a custom 
circuit is almost impossible to copy. 

4. Enhanced marketability: extra 
functions not included in ori~nal chip 

concept can be loaded on the chip
usually at no extra cost-enabling prod
uct to do things it never could before. 

5. At LSI Computer Systems, Inc., 
your chip receives full-time attention by 
experts, whatever the size of your 
order. 

6. It is produced on the finest most 
advanced processing equipment, with 
the MOS technique best suited to your 
requirements. 

AND HERE ARE 23 HOTSHOT STANDARD 
CIRCUITS FOR HOU TO USE RIGHT NOW: 

INTEGRATED CON1HOLLER· 
SEQUENCER (lCS) 

The first microprocessor designed 
specifically for logical sequencing, 
timing, and controlling functions; where 
simple decision-making, as opposed to 
computation is of prime importance. It is 
far more easily programmable than any 
other f.LP, and program can be stored in 
any standard ROM, PROM, EEPROM, 
EAROM, or RAM. Low-cost, reliable 
replacement for hard-wired controls 
and relay networks. 

PROGRAMMABLE DIGITAL 
DELAY TIMER 

For delaying the starting or 
stopping of an operation. 
LS72lO: Can generate delay, flashing, ms 
to infinity, or add auto reset to f.LP system, 
programmed by 5 binary weighted input 
bits plus on chip oscillator or external clock. 
Operable in 4 modes: delayed operate or 
release, dual delay, or one-shot. 
Ion-planted PMOS; all inputs CMOS, 
PMOS, & TIL compatible. 14-pin DIP. 

CMOS DIVIDERS 
For generating time bases from 
50/60 Hz input. All feature: input 
shaping network; resettable; division select 
input 50/60 Hz; clock enable input; 8-pin 
mini-DIP - inputs arranged so that circuit 
cannot be damaged if plugged in 
backwards. 
RED 5/6: 10 pulses/sec. RED 50/60: 1 
pulse/ sec. RED 3000/3600: 1 pulse/ 
minute. RED 1001120: 1pulse/2 seconds. 
RED 300/360: 1 pulse/0.1 minute. 

For generating decade-related time 
bases. 
RDD104XTL: 8-pin mini-DIP addressable 
divider divides by 10\ 102

, 10\ 104
• Input 

may be controlled by crystal or external 
frequency source. 
RDD104RC: RC oscillator version of above. 

WORLD REPS: 
ARGENTINA 46-2211, AUSTRALIA (03)598 5622, 
DENMARK 03-172417-172420, FRANCE 6085275, 

DIGITAL LOCK CIRCUITS 
For automotive/marine anti-theft. 
LS7220: 14-pin DIP; 5,0404-digit 
combinations; out-of-sequence detection 
logic; 25f.LA standby; "Save" mode for 
valet parking, settable in "Unlock"; built-in 
convenience delay. 

For area access and machine 
access. 
LS7225: 14-pin DIP; 5,040 4-digit 
combinations; toggle output (set and reset 
with application of code); momentary 
output; tamper output. 

For serial address decoding or 
2-pushbutton keyless locks. 
LS7229: Address decoder/digital lock. 
16-pin DIP. Code programmable through 
9 parallel pins. Serial decoding input can 
be applied through dual pulse ,train or two 
push buttons. Pulse output. Duration 
between entries capacitor programmable. I 
Cascadable. 

MOTOR SPEED CONTROLLERS 
LS 7263: Crystal controlled 3-phase motor 
speed controller. For motor speed of 3600 
rpm, accuracy of .01% achieved within 20 
seconds. 
LS7262: Same as LS7263, but for 2-phase 
motor. 

DISPLAY DRIVERS 
For liquid crystal displays 
requiring up to 60V. 
LS7100: BCD to 7 segment latch/ 
decoder/ driver. 
LS7110: Binary addressable latched 
8-channel demultiplexer/driver. Both are 
ion-implanted P Channel MOS circuits, 
compatible with CMOS and TIL systems. 
16-pin DIPS. 

LSI 
COMPUTER' 
SYSTEMS 

_. Since 

1969 

INC Manufacturers of Custom 
• and Standard LSI circuits. 

1235 Walt Whitman Rd., Melville, NY 11747 
(516) 271-0400. TWX: 510226-7833. 

GERMANY & AUSTRIA 49-89 134093, HONG KONG 0-444241-6, ISRAEL 738701, ITALY 313364, JAPAN 264-3301, 
NORWAY (02)247285, SOUTH AFRICA 45-1421, SPAIN & PORTUGAL 449 59 00, SWEDEN & FINLAND 81 01 00, 
SWITZERLAND & LIECHTENSTEIN 01 7302165-69, UK & NORTH IRELAND 01-2071957. 
EXPORT DEPT: Martin Essenburg, Mavex Technology Corp., 4667 Nesconset Hwy., 
Port Jefferson Station, NY 11776, USA Tel.: 516/473-2673. Cable: NOVEC 

7. Each chip receives 100% func
tional testing. 

8. The "prototypes" you receive for 
your verification are random samples 
from an actual production run, not 
products of a special prototype line. 

9. LSI Computer Systems, Inc., has 
been helping companies large and small 
realize the full benefits of MOS/LSI cir
cuits for over ten years. All of its engi
neers have been involved with MOS 
since its infancy. 

COUNTERS 
DC to 5 MHz: LS 7030: DC to 5 MHz 
eight decade MOS up counter with 8 
decade latch and multiplexer. Multiplexed 
BCD and 7 segment outputs. Single power 
supply +4.75 to + 15 VDC (full frequency 
range over full voltage range). Compatible 
with CMOS logic. Counter output latches. 
Leading zero blanking. 40-pin DIP. 

5 MHz to 500 MHz: LS7031: DC to 5 
MHz six decade MOS up counter with 8 
decade latch and multiplexer. Multiplexed 
BCD outputs. Access to LSD latches allows 
attachment of prescalers for counting to 
500 MHz. Leading zero blanking. Single 
power supply operation +4.75 to + 15 
VDC (full frequency range over full voltage 
range). Compatible with CMOS logic. 
40-pin DIP. 

For multi-comparison applications 
where parallel outputs are required. 
LS7040: Dual 3 decade up/down counter 
with parallel BCD outputs. DC to 350 KHz 
count frequency at +5 volts. Fully 
synchronous operation. Inputs CMOS, 
TIL, and DTL compatible at +5V 
operation. Reset. Count enable. Power-on
reset. 40-pin DIP. 
LS7240: 7-level comparator/multiplexer 
with parallel BCD inputs, for use with 
LS7040. ' 

For counting applications requiring 
presignalling and recycling. 
LS7055: DC to 250 KHz six decade up/ 
down counter with integral preset, 
presignal, and main signal store. Automatic 
or manual preset/reset control. Three 
comparators with output flags. Multiplexed 
BCD and 7 segment outputs. Internal 
oscillator. Single power supply operation 
+5 to + 15 volts. High noise immunity. All 
inputs CMOS compatible over entire 
power range. 40-pin DIP. (Successor to 
LS7050). 

DC to 10 MHz: LS7060: DC to 10 MHz 
32-bit MOS binary counter with 32-bit 
latch and multiplexer. 8-bit tri-state 
multiplexed outputs. Single power supply 
+4.75 to +5.25 VDC. Bus compatible. 
18-pin DIP. 
LS 7062: Identical, except that it is a dual 
16-bit counter, with two inputs. 

DC to 2.56 GHz: LS7061: DC·to 10 
MHz 32-bit MOS up counter with 40-bit 
latch and multiplexer. 8-bit tri-state 
multiplexed outputs. Access to 8 LSB 
latches allows attachment of prescalers for 
counting to 2.56 GHz. Single power supply 
operation +4.75 to +5.25 VDC. Bus 
compatible. 24-pin DIP. 

696 For Custom/Semicustom Circuits, see Volume II, Page 4436. @ Ie MASTER 1983 



f-HiMITEL 
Technical Data 

ISO-CMOS 
Octal Decoders/Demultiplexers 

MD54SC137. MD54SC13B. MD54SC139 

MD54SC237. MD54SC23B. MD54SC239 

MD74SC137. MD74SC13B. MD74SC139 

MD74SC237. MD74SC23B. MD74SC239 

OCT IB2 

Features 

• Equivalent to 54/74LS' series 

• Low power ISO-CMOS technology 

• Short propagation delay 

• Improved noise margins 

• High current, sink/source capability 

Description 

Ordering Information 

MD54SCXXXAC 16 Pin, Cerdip 

MD74SCXXXAC 16 Pin, Cerdip 

MD74SCXXXAE 16 Pin, Plastic DIP 

'This family of ISO-CMOS, MSI circuits is designed for use in high sp,eed memory and peripheral, 
,address decoding systems. M054/74SC138 and M054/74SC238, decode 3 binary inputs (Ao, A1, A2) to 
'select one of eight mutually exclusive outputs (00 - 07). Three enable inputs, two active LOW (E1' E2) 
and one active HIGH (E3), reduce the need for external gates in an expanded system. M054/74SC137 
and M054/74SC237 feature additional latches on Ao, A1 and A2 for use in glitch free applications. 
When Latch Enable (LE) is LOW the device acts as M054/74SC138. When LE is HIGH the address 

,present at Ao to A2 is stored. A 1 to 32 decoder requires only four of these devices and one inverter. 
M054/74SC139 and M054/74SC239 feature two individual, two line (Ao-A1) to four line (00-03) decoders. 

Device Selection 

Product Format Output 

M054/74SC137 1 of 8, latched address inverted 

M 054/7 4SC 138 lof 8 inverted 

M 054/7 4SC 139 Dual 1 of 4 inverted 

M 054/74SC237 1 of 8, latched address non-i nverted 

M 054/74SC238 , 1 of 8 non-in~erted 

M 054/74SC239 Dual 1 of 4 non-inverted 

© Ie MASTER 1983 See Page 714 for Package Information. 697 
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ISO-CMOS Octal Decoders/Demultiplexers 

Functional Block Diagrams and Logic 

Fig. 1 MD54/74BC137 

SELECT 
INPUTS 

! 
LE(41 

ENAILE 
INPUTS E, (51 

E
1

(6 1 

Fig. 2 

ENABLE 
(NPUTS 

MD54/74BC13B 

LOGIC DIAGRAM 

Fig. 3 MD54/74BC139 

ENABLE 

SELECT 
INPUTS 

ENABLE Eb 

LOGIC CIAGRAM 

DATA 
OUTPUTS 

DATA 
OUTPUTS 

141-
00. 

INPUTS 
ENABLE SELECT 

OUTPUTS 

CONN_CTlON DIAGRAM 
DIP (TOP VI_W] 

LE E2 E, A2 Al Ao 00 0, 0, O. ~ ~ o.-u;-
x X H X X X H H H H H H H H 

X L X X X X H H H H H H H H 

L H L L L L L H H H H H H H 

L H L L L H H L H H H H H H 

L H L L H L H H L H H H H H 

L H L L H H H H H L H H H H 

L H L H L L H H H H L H H H 

L H L H L H H H H H H L H H 

L H L H H L H H H H H H L H 

L H L H H H H H H!H H H H L 
1-----

H H L X X X OutPut corresponding to stored 
address L all others H 

H = high level, L = low level, X = Irrelevent 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

ENABLE SELECT 
E3 E'I, A2 Al Ao ~ jl, 12 03 II. II~ 115 117 

X H X X X H H H H H 

L X X X X H H H H H 

H L L L L L H H H H 

H L L L H H L H H H 

H L L H L H H L H H 

H L L H H H H H L H 

H L H L L H H H H L 

H L H L H H H H H H 

H L H H L H H H H H 

H L H H H H H H H H 

H = high level, L = low level, X = irrelevent 

(EACH OECOCER/OEMUL TIPLEXER) 
FUNCTION TABLE 

INPUTS 
OUTPUTS 

ENABLE SELECT 
E Al_Ao On _O,Jlz ~ 
H X X H H H H 

L L L L H H H 

L L H H L H H 

L H L H H L H 

L H H H H H L 

H = high level, L = low level, X = irrelevent 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

L H H 

H L H-

H H L 

CONNECTION DIAGRAM 
DIP [TOP VIEW) 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

698 See Page 714 for Package Information. @ Ie MASTER 1983 



ISO-CMOS Octal Decoders/Demultiplexers 

Functional Block Diagrams and Logic 

SELECT 
INPUTS 

Flg.4 MD64/74BC237 

LOGIIC OIAORAM DATA 
OUTPUTS 

ENABLE 
LE E2 El 
X X H 

X L X 

L H L 

L H L 

L H L 

L H L 

L H L 

L H L 
L H L 

L H L 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

SELECT 
A2 A, Ao 00 0, O2 0] 04 05 06 07 

X X X L L L L L L L L 

X X X L L L L L L L L 

L L L H L L L L L L L 

L L H L H L L L L L L 

L H L L L H L L L L L 

L H H L L L H L L L L 

H L L L L L L H L L L 

H L H L L L L L H L L 

H H L L L L L L L H L 

H H H L L L L L L L H 

H H L X X X Outpul corresponding 10 S10red 

! 
LE 141 

ENABLE 
INPUTS E, 151 

E1
'61 

Fig. IS MD64/74BC23B 

LDOIC DIAORAM 
DATA 

OUTPUTS 

rr=;:=====:r--...(15) 

address H all olhers L 

H = high level. L = low level. X = irrelevent 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

ENABLE SELECT 

u--+===::;t=::::::r-- (14) 
0, 

E3 E./, A2 A, Ao 00 0 , O2 0] O. 05 06 07 

ENABLE 
INPUTS 

Fig. e MD64/74BC239 

ENABLE 

SEl.EeT 
INPUTS 

ENABLE Eb (IS) 

© Ie MASTER 1983 

L.OOIC DIAORAM 

X H X X X L L L L L L 

L X X X X L L L L L L 

H L L L L H L L L L L 

H L L L H L H L L L L 

H L L H L L L H L L L 

H L L H H L L L H L L 

·H L H L L L L L L H L 

H L H L H L L L L L H 
\ 

H L H H L L L L L L L 

H L H H H L L L L L L 

H = high level. L = low level. X = Irrelevent 

DATA 
OUTPUTS 

(EACH DECODER/DEMULTIPLEXER] 
FUNCTION TABLE 

INPUTS 
OUTPUTS 

ENABLE SELECT 

E A, Ao 00 0, O2 03 

H X X L L L L 

L L L H L L L 

L L H L H L L 

L H L L L H L 

L H H L L L H 

H = high level. L = low level. X = melevent 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

See Page 714 for Package Information. 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

CONNECTIDN DIAORAM 
DIP [TOP VIEW] 

CONNECTION DIAORAM 
DIP [TDP VIEW] 

CONNECTIDN DIAORAM 
DIP [TOP VIEW] 
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ISO-CMOS Octal Decoders/Demultiplexers 

Abeolute Maximum Ratinge 

PARAMETER SYMBOL VALUE 

MD74' MD54' 
Supply voltage VCC - 0.5V to 7.0V -0.5V to 7.0V 

InpUT vOlTage VI - 0.3V to Vcc + 0.3V -0.3V to Vee + 0.3V 

Output current, per output 10 :!:75mA ± 75 rnA 

Operating temperature TA - 40·C to + 85·C -55°C to + 125°C 

Storage temperature TS - 65·C to + 150°C -65°C to + 150°C 

Package Power dissipation P 450mW 450 rnW 

Note:1. Exceeding these ratings may cause permanent damage. Functional operation under these conditions is not implied. 

Recommended Operating Conditione 

PARAMETER SYMBOL MIN TYP MAX UNIT 

Supply voltage Vce 2 5 6.5 V 

Input voltage VI 0 VCC V 

Operating free-air temperature T MD74' T A 0 70 ·C 

I MD54' T A -55 125 °c 

1 Voltaqe ~cilue~ drl! NittI respect t~ VSS GND 

Electrical Characteristics Over Recorrtrrtended Operating Free-Air 
T errtperature Range 

PARAMETER SYMBOL 

High level Input VIH 
vOltage 

Low level Input 
vOltage 

VIL' 

High level output VOH 
voltage 

Low level output VOL 
voltage 

Input current at II 
maximum Input 
voltage 

High level Input IIH 
current 

Low level Input IlL 
current 

Short circuit output lOS 
current 

QUiescent supply Ice 
current 

2. Max. dissipation or1 ms duration should not be exceeded. 
3 All TYP. values at T A = 25°e Vee = 5V. 

MIN TYP MAX 

MD54' 2 

MD74' 2 

MD54' O.S 

MD74' O.S 

24 
MD54' 3.5 

2.4 
MD74' 4.0 

MD54' 04 

MD74' 04 

MD54' 15 

MD74' 15 

MD54' 10 

MD74' 10 

MD54' -10 

MD74' -10 

MD54' -40 
MD74' -40 

MD54' 0.5 
MD74' 0.1 

700 See Page 714 for Package Information. 

UNIT TEST CONDITIONS 

V VCC = 5.5V 

V VCC = 5.25V 

V VCr:. = 45V 

V VCC = 4.75V 

VCC = 4.5V.IOH =-5mA. 
V 10H =-3mA 

VCC = 4.75V. 10H = -14mA 
V 10H = -3mA 

V Vee := 45V. 10L = 6.5mA 

V VCC = 475V. 10L = smA 

JJA Vee = 5.5V. VI =- 5.S5V 

uA Vec = 5.25V,VI = 5.55V 

uA Vee = 5.5V,VI = 2.7V 

uA 
Vee = 5. 25V. VI = 2.7V 

UA VCr: = 55V, VI = 0.4V 

uA 
VCC = 5.25V,VI = 0.4V 

mA NOTE 2. Vee = 55" 
mA 1Ir0TE~, VCC - 5.25V 

mA Vee = 5.5V, outputs disabled 
mA Vec = 5.25V. outputs disabled 

~MITEL 
© Ie MASTER 1983 



ISO..:CMOS Octal Decoders/Demultiplexers 

Switching Characteristics, Vee 5V,TA 

PARAMETER SYMBOL DEVICE MIN TYP MAX UNIT TEST CONDITION 
(Figure 7) 

Propagation delay time tpLH MD54/74SC137 25 38 ns CL = 15pF 
Address to output M D54/7 4SC 138 22 35 RL = 2K n 

MD54/74SC139 29 48 
MD54/74SC237 30 50 
MD54/74SC238 24 40 
MD54/74SC239 25 45 

Propagation delay time tpHL MD54/74SC137 31 52 ns CL = 15pF 
Address to output MD54/74SC138 24 42 RL = 2Kn 

M D54/7 4SC 139 30 50 
MD54/74SC237 30 44 
M D54/74SC238 26 42 
M D54/7 4SC239 27 45 

Propagation delay time tpLH MD54/74SC137 31 44 ns CL = 15pF 
E to output MD54/74SCl38 31 44 RL = 2K n. 

MD54/74SC139 22 35 
MD54/74SC237 33 45 
M D54/7 4SC238 33 45 
MD54/74SC239 25 45 

Propagation delay time tpHL MD54/74SC137 31 48 ns CL = 15pF 
E to output M D54/7 4SC 138 33 48 RL = 2Kn 

MD54/74SC139 30 53 
M D54/7 4SC237 34 52 
MD54/74SC238 34 52 
M D54/7 4SC239 26 35 

Set up time, address tsu MD54/74SC137 15 ns CL = 15pF 
to Latch Enable Hold MD54/74SC237 15 RL = 2K n 

Hold time but put, 
from latch th MD54/74SC137 10 ns CL = 15pF 

Disable MD54/74SC237 10 RL = 2Kn 

Input Capacitance CI MD54/74SC137 3 8 pF 
MD54/74SC138 3 8 

MD54/74SC139 3 8 

MD54/74SC237 3 8 

MD54/74SC238 3 8 

M D54/7 4SC239 3 8 

Voltage Waveforms - Propagation Delay Times 

t r =15 ns 

INPUT { 

~I'PHLI--
I 

~1.3V 
-i'PLHr-

I 

~"","---------Ilk.3V 
INVERTED ! \' 
_O_UT_P_U_T __ .I ·1,3V 

OUTPUT 

Fig. 7 

Pin Function 

PIN DESCRIPTION PIN 

AO' A,. A2 
or 

LE 

0 0 - 0 7 

AOa. AOb Address Inputs. to be decoded 

A'a' A'b 

or 
0 0 - 0 7 

E , • E2• E3 VCC 
or 

Ea. Eb Chip Enable Inputs 
Vss/GND 

or 

E,. E2 

Test 
point Vee 

~~~~r ~~~~ut ... --+----4~I4~I-~., 

VOH 

DESCRIPTION 

Latch Enable Input 

Outputs. to peripherals 

-'-

U 
-'-.,,. 
-'-

-::-

Cl includes probe and jig capacitance. 
All diodes are lN916 or lN3064. 

Inverted Outputs. to peripherals 

Positive Supply Voltage 

System Ground 

© Ie MASTER 1983 See Page 714 for Package Information. 
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ISO-CMOS, 3-State 
Octal Buffers/Line Drivers 

MD54SC24D. MD54SC241. MD54SC244 

MD54SC54D. MD54SC541 
OCT 'B2 

MD74SC24D. 

MD74SC54D. 

Features 

MD74SC241. 

MD74SC541 

• Equivalent to 54/74LS' series 

• Low power ISO-CMOS technology 

• Short propagation delay 

• Improved noise margins 

• Bus oriented 3-state outputs 

• High current sink/source capability 

Description 

MD74SC244 

Ordering Information 

MD54SCXXXAC 20 Pin, Cerdip 
MD74SCXXXAC 20 Pin, Cerdip 
MD74SCXXXAE 20 Pin, Plastic DIP 

This family of ISO-CMOS Octal Buffers and Line Drivers are designed to improve P.C. board density 
and performance in three-state memory address drivers, clock drivers and bus oriented receivers and 
transmitters. A comprehensive range of devices, cover a selection of differing input/output pin 
layouts, inverting and non-inverting buffers and a choice of similar or complementary, output controls 
(EA , Es)· 

Device Selection 

PRODUCT 3·STATE CONTROL DATA OUTPUTS 

M 054/74SC240 EA, Es inverting 

M 054/74SC241 EA, Es non-inverting 

M 054/74SC244 EA, Es non-inverting 

M 054/74SC540 E1 AND E2 inverting 

M 054/74SC541 E1 AND E2 non-inverting 

702 See Page 714 for Package Information. © Ie MASTER 1983 



ISO-CMOS, 3-State 
Octal Buffers/Line Drivers 

Connection and Logic Diagrams, DIP [TOP VIEW] 

"»---+---1111 DOA 

MD54/74SC240 MD54/74SC241 MD54/74SC244 

MD54/74SC540 MD54/74SC541 
Fig. 1 

Truth Tablea 

INPUTS OUTPUT 

E 10-3 M 054/7 4SC240A M054/74SC244A 
003 °0-3 

L L H L 

L H L H 

H X Z Z 

A or B Buffers 

INPUTS OUTPUT 

~A Ea 10-7 M 054/74SC540A M 054/7 4SC541 A 

°0
-
7 00-7 

L L L H L 

L L H L H 

PIN DESCRIPTION 

EA. E8 
or Data Output Enable 
EA. E8 

lOA - 13A 
108 - 138 Data Inputs 
or 
10·7 

OOA - 03A 
008 - 038 Data Outputs 
or 
00 - 07 

Vee Positive Supply Voltage 
Vss/GND System Ground 

M 054/7 4SC241 A 
A BUFFERS 

INPUTS OUTPUT 

t:A 10-3 

L L 

L H 

H X 

L Logic Low 

H Logic High 

X Don't Care 

003 

L 
H 

Z 

Z High Impedance 

B BUFFERS 
INPUTS OUTPUT 

Ea 10-3 003 

H L L 

H H H 

L X Z 

H X X Z Z 
X H X Z Z 

Fig.2 
@MITEL 
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Abeolute Maximum Ratlnge 

PARAMETER SYMEtOL 

Supply voltage VCC 
Input voltage VI 
Output current, per output In 
Operating temperature TA 
Storage temperature TS 
Package Power dissipation P 

ISO-CMOS, 3-State 

Octal Buffers/Line Drivers 

VALUE 

MD74' MD54' 
- O.SV to 7.0V -O.SV to 7.0V 
- O.3V to Vcc + O.3V -O.3V to V~c + O:3V 

:I:7SmA ±,75 mA 

-40"C to +8S"C -55°C to + 125°C 

-6S"C to + 150°C -65°C to + 150°C 

450mW 450mW 

Note:l. Exceeding these ratings may cause permanent damage. Functional operation under these conditions Is not Implied. 

Recommended Operating Conditions 

PARAMETER SYMBOL MIN TYP MAX UNIT 

Supply voltage Vce 2 5 6.5 V 

Input voltage VI 0 VCC V 

Operating free·air temperature I MD74' T. 0 70 ·e 

1 MD54' T. -55 125 °C 

1 Voltage values are ,:"ith respect to VSS'GND 

Electrical Characteristics Over Recommended Operating Free-Air 
T t R empera ure ange 

PARAMETER SYMBOL 

High level input VIH 
voltage 

low level Input Vil 
voltage 

High level output VOH 
voltage 

low level output Val 
voltage 

Input current at II 
maximum Input 
voltage 

High level input IIH 
current 

low level Input III 
current 

Off·state output current 10lH 
h'gh·level voltage 
applied 

Oll·state output current 
low·level voltage lOll 
applied 

Short circuit output lOS 
current 

Quiescent supply ICC 
current 

J 

2. Max. dissipation or1 ms duration should not be exceeded. 
3 All TYP. values al TA = 25°C Vee = 5V. 

MIN TYP MAX 

MDS4' 2 

MD74' 2 

MDS4' 0.8 

MD74' 0.8 

2.4 
MDS4' 3.5 

2.4 
MD74' 4.0 

MDS4' 04 

MD74' 04 

MDS4' 15 

MD74' 15 

MDS4' 10 

MD74' 10 

MDS4' -10 

MD74' -10 

MD54' 20 

MD74' 20 

MD54' -20 

MD74' -20 

MDS4' -40 
MD74 -40 

MD54' 0.5 
MU74' U.l 

704 See Page 714 for Package Information. 

UNIT TEST CONDITIONS 

V VCC = S.SV 

V VCC = 5.2SV 

V Vce = 4.SV 

V VCC = 4.7SV 

VCC = 4.SV, IOH :: -SmA, 
V IOH =-3mA 

VCC = 4.7SV, 10H = -14m" 
V ~OH =-3mA 

V VCC ~ 45V, 10l = 6.5mA 

V VCC = 4.7SV, 10l = 10mA 

JJA VCC = S,SV,VI = 5,85V 

uA VCC = 5.25V,VI = 5.S5V 

uA VCC = 5,SV,VI = 2.7V 

uA V(& = 5.25V, VI = 2.7V 

uA Vee = S.SV, VI = 0.4V 

uA VCC = S.2SV, VI '= 0.4V 

uA VCC = 5.5V. Va = 2.7V 

u A Vee = 5.25V. Va = 2.7V 

uA Vee = 5.5V. Va = 0.4V 

IJA Vee = 5.25V. Va ::: 04V 

mA NOTE2Vee='>5V 

mA NOTE 2, Vce = 5.25V 

mA Vee = 5.SV, outputs disabled 
mA Vce = 5.25V. outputs disabled 

~MITEL 
@ Ie MASTER 1983 



6DMITEL 
ISO-CMOS. 3-State 

Octal Buffers/Line Drivers 

Switching Characteristics. Vee 5V, TA = 25° e 

PARAMETER 

Propagation delay time 
Low to high output 

Propagation delay time 
high to low input 

Output enable time 
to low level 

Output enable time 
to high level 

Output disable time 
from low level 

Output disable time 
from high level 

Output disable time 
from low level 

Output disable time 
from high level 

Input Capacitance 

Voltage Waveforms 

INPUT 

OUTPUT 

OUTPUT 
ENABLE 

tr= 15 ns tf=6 ns 

OUTPUT ---------------

@ Ie MASTER 1983 

SYMBOL DEVICE 

tplH M 054/74SC240 
M 054/74SC241/4 
M 054/74SC540 
M 054/74SC541 

tpHl M 054/74SC240 
M 054/74SC24114 
M 054/74SC540 
M 054/74SC541 

tpZl M 054/74SC240 
M 054/74SC241/4 
M 054/74SC540 
M054/74SC541 

tpZH M 054/74SC240 
M 054/74SC241/4 
M054/74SC540 
M 054/74SC541 

t pLZ M054/74SC240 
MD54/74SC241 14 
M 054/74SC540 
M054/74SC541 

tpHZ M 054/74SC240 
M 054/74SC241/4 
M 054/74SC540 
M054/74SC541 

. t pLZ M 054/74SC240 
M 054/74SC241/4 
M 054/74SC540 
M 054/74SC541 

tpHZ M 054/74SC240 
M054/74SC241/4 
M 054/74SC540 
M 054/74SC541 

C1 M 054/74SC240 
M054/74SC241/4 
M 054/74SC540 
tv1 n"i.i '"7 4~r."i4 

Propagation Delay Times 

MIN TYP MAX UNIT 

19 35 ns 
21 38 
22 40 
26 45 

20 35 ns 
23 40 
24 40 
27 45 

21 40 
22 42 ns 
35 52 
39 58 

20 35 
21 38 ns 
26 45 
28 45 

22 35 
24 38 ns 
25 38 
30 45 

42 55 ns 
48 60 
35 48 
37 48 

22 35 ns 
24 38 
25 38 
30 45 

30 40 ns 
33 45 
25 36 
27 36 

3 8 pF 
3 8 
3 8 
3 8 

Vil = OV 

1,3V 

Enable, 
Disable Times 

VOH 

VOL 

VOH 

Val 

Fig.3 

From output 
under test 

113V 
ILl 

IHl 

TEST CONDITION 

Test 
point 

e'l 

(Figure 3) 

Al = 667~ 
Ac = 01 

Cl = 45pF 

Al = 667~ 
Ac = 5K ... 
Cl = 5pF 

Al = 667 ... 
Ac = 1K ... 
Cl = 5pF 

Vee 

CL includes probe and jig capacitance. 
All diodes are 1N916 or 1N3064. 

VIH = 3V 

VIL = OV 

VOH 

Val = 2.5V 
O.5V 

VOL 

1 VOH O.5V ... 
VOl 

VOL 

See Page 714 for Package Information. 705 
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~u~ .MITEL ISO-CMOS Octal Bus Transceivers rm with 3-State Buffered Outputs 
~.r Technical Data 

MD54SC245. MD54SC545 

MD74SC245. MD74SC545 

Features 

• Pin compatible with 54/74LS245 types 

• Low power ISO-CMOS technology 

• Short propagation delay 

• Bus oriented 3-state outputs 

• CMOS inputs reduce DC loading 

• FullyTTL compatible, inputs and outputs 

Description 

OCT 'B2 

Ordering Information 

'MD54SCXXXAC 20 Pin, Cerdip 
MD74SCXXXAC 20 Pin, Cerdip 
MD74SCXXXAE 20 Pin, Plastic DIP 

These octal bus transceiver circuits are designed for high-speed asynchronous two-way 
communication between data buses. The control function inputs minimize external timing 
requirements. 

The devices provide data transmission from the A bus to the B bus or from the B bus to the A bus 
depending upon the logic level at the direction control input (DIR) pin. The enable input (G) pin can be 
used to disable the device outputs so that the buses are effectively isolated from each other. The 
M054/74SC545 differs from the M054/74SC245 by use of inverting buffers. 

Device Selection 

Product Format Output 

M 054/74SC245 . Bi-directional Buffer non-inverted 

M 054/74SC545 Bi-directional Buffer inverted 

706 See Page 714 for Package Information. © Ie MASTER 1983 



ISO-CMOS Octal Bus Transceivers 

with 3-State Buffered Outputs 

Connection and Logic Diagram 
DIP (TOP VIEW] 

MD54/74SC245 MD54/74SC545 

Fig. 1 

Function Table Pin Function 

INPUT OUTPUT 
ENABLE (G) Control(DIR) OPERATION 

Pin Description 
Ao - A7 Bus A, Data Inputs/Outputs 

L L 
L H 
H ·X 

@ Ie MASTER 1983 

B-A 
A-B 

ISOLATlON 
Bo - B7 Bus B, Data Inputs/Outputs 

DIR Direction Control Input 

G Enable Input, Active LOW 

Vee Positive Supply Voltage 

Vss/GND System Ground 

See Page 714 for Package Information. 
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~MITEL 
Abeolute Maximum Ratings 

PARAMETER 

Supply voltage 

Input vOltage 

Output current, per output 

Operating temperature 

Storage temperature 

Package Power dissipation 

ISO-CMOS Octal Bus Transceiver§? 

with 3-State Buffered Outputs 

SYMBOL VALUE 

MD74se' MD54se' 

VCC - 0.5V to 7.0V -O.5V to 7.0V 
Vj - 0.3V to Vec + 0.3V -0.3V to Vee + 0.3V 

10 ±75mA ± 75 mA 

TA - 40·C to + 85·C -55°e to + 125°e 

TS - 65·C to + 150°C -65°e to +150 o e 
P 450mW 450 mW 

Note:" Exceedinp these ratings may cause permanent damage. Functional operation under these conditions is not implied. 

Recommended Operating Conditions 

PARAMETER SYMBOL MIN TYP MAX UNIT 

Supply voltage VCC 2 5 6.5 V 

Input voltage VI 0 VCC V 

Operating free·air temperature I MD74' TA 0 70 ·C 

I MD54' TA -55 125 °e 

1 Voltage vatues are with respect te VSSIGND 

Electrical Characteristics Over Recommended Operating Free-Air 
Tenlperature Range 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

High level input VIH MD54' 2 V VCC = 5.5V 
voltage 

MD74' 2 V VCC = 5.25V 

low level input Vll MD54' 0.8 V VCr:; = 4.5V 
voltage 

MD74' 0.8 V VCC = 4.75V 

2.4 VCC = 4.5V, 10H =-5mA, 
High level output VOH MD54' 3.5 V 10H =-3mA 
voltage 

2.4 VCC = 4.75V, 10H = -14mA 
MD74' 4.0 V 10H = -3mA 

low level output Val MD54' 0.4 V Vcc = 4.5V, 10l = 6.5mA 
voltage 

MD74' 0.4 V Vee = 4.75V, 10L = 10mA 

Input current at II MD54' 15 JJA Vee = 5.5V, VI = 5.85V 
maximum input 
voltage MD74' 15 JJA Vee = 5.25V, VI = 5.55V 

High level input IIH MD54' 10 uA Vec = 5.5V, VI = 2.7V 
current 

MD74' 10 uA Vec = 5.25V, VI = 2.7V 

low level input IlL MD54' -10 uA Vee = 5.5V, VI = 0.4V 
current 

MD74' -10 uA Vce = 5.25V, VI = 0.4V 

Off-state output current 10ZH MD54' 20 uA Vee = 5.5V, Va = 2.7V 
high·level voltage 
applied MD74' 20 JJA Vee = 5.25V, Va = 2.7V 

Off·state output current MD54' -20 JJA Vce = 5.5V, Va = 0.4V 
low·level voltage 10Zl 
applied MD74' -20 uA Vee = 5.25V, Va = 0.4V 

Short circuit output lOS MD54' -40 mA NOTE 2 vee c 55V 
current M074 -40 .mA NUH: <!, VCC - 5.25V 

Quiescent supply ICC MD54' 0.5 mA ~ec = 5.5V, outputs disabled 
current MD74' 0.1 mA VCC - 5.25V, outputs disabled 

2. Max. dissipation or 1 ms duration should not be exceeded. 
3. All TYP. values at TA = 25°e Vee = 5V. 

708 See Page 714 for Package Information. @ Ie MASTER 1983 



~MITEL ISO-CMOS Octal Bus Transceivers 
with 3-State Buffered Outputs 

Switching Characteristics, Vee = 5V, T A = 25° e 

PARAMETER SYMBOL DEVICE MIN TYP MAX UNIT TEST CONDITION 
(Figure 2) 

Propagation delay time tpLH M 05417 4SC245 22 33 ns RL = 667 n. 
Low to high output M 054/7 4SC545 18 29 CL = 4!;ipF 

RC = CD 

Propagation delay time tpHL MD54174SC245 25 40 ns 
High to low Input M 05417 4SC545 20 35 

Output enable time tpZL MD54174SC245 31 46 ns RL = 667 n. 
to low level MD54174SC545 27 41 CL = 5pF 

RC = 5K n. 

Output enable time tpZH MD54174SC245 30 40 ns 
to high level MD54174SC545 24 35 

Output disable time tpLZ MD54/74SC245 31 42 ns 
from low level MD54174SC545 26 38 

Output disable time tpHZ M 05417 4SC245 40 57 ns 
from high level MD54/74SC545 35 53 

Output disable time tpLZ MD54174SC245 31 42 ns RL = 667 n. 
from low level MD54174SC545 26 38 CL = 5pF 

RC= 1Kn. 

Output disable time tpHZ M 05417 4SC245 21 30 ns 
from high level M 05417 4SC545 17 26 

Input Capacitance CL M 05417 4SC245 3 8 pF 
M 054/7 4SC545 3 8 

Voltage Waveforms 

tr= 15 ns tf=6 ns 
VIH = 3V Test 

POint Vee 

INPUT VIL = OV 

Rl 

VOH From output 

1.3V 
VOL 

OUTPUT 
VOH 

VOL 

Propagation Delay Times 

OUTPUT ----,., 
ENABLE 

OUTPUT 

________ tz_H_j--------- Enable, _ Disable Times 

Fig.2 

under test 

Cl I 
-=-

Cl Includes probe and JlQ capacitance 
All diodes are 1N916 or 1N3064 

VIH = 3V 

V1L = OV 

VOH 

VOz = 2.5V 
O.5V 

VOL 

O.5V VO H 

VOz 

VOL 

@ Ie MASTER 1983 See Page 714 for Package Information. 709 
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f-Hi 
ISO-CMOS, 3-State 

MITEL Octal 0-Type Transparent Latches 

T h · lOt and Edge Triggered Flip Flops ec nlca a a 

MDEi4SC373. MDEi4SC374. MDEi4SCEi33 

MD154SC534. 

MD54SC573. 

MD74SC373. 

MD74SC534. 

MD74BC573. 

Features 

MDEi4SCS63. MDEi4SC5B4 

MDEi4BCEi74 

MD74SC374. MD74SC533 

MD74BC563. MD74SCEiB4 

MD74SC1574 

Ordering Information 

OCT 'B2 

• Equivalent to 54/74LS' series 

• Low power ISO-CMOS technology 

MD54SCXXXAC 20 Pin, Cerdip 
MD74SCXXXAC 20 Pin, Cerdip 
MD74SCXXXAE 20 Pin, Plastic DIP 

• Short propagation delay 

• Improved noise margins 

• Bus oriented 3-state outputs 

• High current,.sink/source capability 

Description 

This family of 8 bit latches feature 3-state operation and are designed for use in high speed, bus 
oriented, systems. The '373 appears transparent to data (outputs change asynchronously) when 

o Latch Enable, LE, is HIGH. When LE is LOW, data meeting the set up times becomes latched. 
(3 The '374 latches hold their individual data when meeting set up times with the clock, CK, LOW-
.g to-HIGH transition. With both devices OE does not affect the state of the latches, but when OE is . 
5 HIGH the output is put into high impedence. Data may thus be latched even when the device is 
.~ deselected. A selection,. of packages offers a choice of invert~d or non-inverted outputs. 
E 
~ Device Selection 

Q) 
~ 

710 

Product 

M 054/74SC373 

M054/74SC374 

M 054/74SC533 

M 054/74SC534 

M 054/74SC563 

M 054/74SC564 

M 054/74SC573 

M 054/7 4SC57 4 

Format Output 

transparent latch non-inverted 

o type flip-flop non-inverted 

transparent latch inverted 

o type flip-flop inverted 

transparent latch inverted 

o type flip-flop inverted 

transparent latch non-i nverted 

o type flip-flop non-inverted 

See Page 714 for Package Information. © Ie MASTER 1983 



ISO-CMOS, 3-State Octal 0-Type Transparent 
Latches and Edge Triggered Flip Flops 

LOGIC DIAGRAMS 

Fig. 3 

Fig.4 

© Ie MASTER 1983 

CONNECTION DIAGRAMS 
DIP [TOP VIEW] 

MDI54/74BC374 MDI54/74BCIS74 

MDI54/7411CIS34 MDI54/7411CISII4 
'618 

eMITEL 

See Page 714 for Package Information. 711 
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ISO-CMOS, 3-State Octal 0-Type Transparent 
Latches and Edge Triggered Flip Flops 

Abeolute Maximum Ratinge 

PARAMETER SYMBOL VALUE 

MD74' MD54' 
Supply voltage VCC - 0.5V to 7.0V -0.5V to 7.0V 
lnpuf voJfage VI \ - 0.3V to Vcc + 0.3V -0.3V to Vee + 0.3V 
Output current, per output In :t75mA ± 75 rnA 
Operating temperature TA -40·C to +85·C -55°C to + 125°C 
Storag~ temperature TS -65·C to + 150'C -65°C to + 150°C 
Package Power dissipation P 

I 
450mW 450 rnW 

Note: 1. Exceeding these ratings may cause permanent damage. Functional operation under these conditions is not implied. 

Recommended Dperatlng Conditione 

1. 

2. 

PARAMETER 

Supply voltage 

Input voltage 

Operating free-air temperature 

Width of clock/enable pulse, 

Data set up time MD54/74SeXX3 
MD54 74SeXX4 

Data hold time MD54/74 SeXX3 
MD54/74seXX4 

MD74' 

MD54' 

SYMBOL MIN 

o 
o 
-55 

20 

ISU 

25l 
15t 

The arrow Indicates clock/enable transition: t lOW 10 HIGH. '" HIGH 10 lOW 
Voltage values are with respecl to VSS/GND 

TYP MAX UNIT 

5 6.5 V 

Vcc V 

70 ·c 

125 °C 

ns 

ns 
ns 
ns 
ns 

Electrical Characteristics Over Recommended Operating Free-Air 
Temperature Range 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

High level input VIH MD54' 2 V Vec = 5.5V 
voltage 

MD74' 2 V Vee = 5.25V 

low level input Vil MD54' 0.8 V Ve.c. = 4.5V 
voltage 

MD74' 0.8 V Vec = 4.75V 

2.4 Vee = 4.5V,IOH =-5mA, 
High level output VOH MD54' 3.5 V 10H =-3mA 
voltage 

2.4 Vce = 4.75V, 10H = -14mA 
MD74' 4.0 V IOH = -3mA 

Low level output VOL MD54' 0.4 V Vec = 4.5V, 10l = 6.5mA 
voltage 

MD74' 0.4 V Vce = 4.75V, 10l = lOrnA 

Input current at II MD54' 15 JJA Vec = 5.5V,VI = 5.85V 
maximum input 
voltage MD74' 15 }JA Vec = 5.25V'VI = 5.55V 

High level input IIH MD54' 10 JJA VCC = 5.5V, VI = 2.7V 
current 

MD74' 10 JJA VCC = 5.25V, VI = 2.7V 

low level input III MD54' -10 JJA VCC = 5.5V, VI = 0.4V 
current 

MD74' -10 JJA VCC = 5.25V, VI = 0.4V 

Off·state output current 10ZH MD54' 20 JJA VCC = 5.5V, Vo = 2.7V 
high-level voltage 
applied MD74' 20 JJA VCC = 5.25V, Vo = 2.7V 

Off·state output current MD54' -20 JJA VCC = 5.5V, Vo = 0.4V 
low·level voltage 10Zl 
applied MD74' -20 JJA VCC = 5.25V, Vo = 0.4V 

Short circuit output lOS MD54' -40 rnA NOTE 2 Vee::. S5V 
current MD74' -4U rnA NOTE 2, V CC - 5.25V 

Quiescent supply ICC MD54' 0.5 rnA Vr.r. = 5.5V, outputs disabled 
current MD74 0.1 rnA Vec - 5.25V, outputs disabled 

~MITEL 3. Max. dissipation or lrns duration should not be exceeded. 
4. All TYP. values at T A = 25°C Vee = 5V. 

712 See Page 714 for Package Information. @ Ie MASTER 1983 



ISO-CMOS. 3-StateOctal 0-Type Transparent 

Latches and Edge Triggered Flip Flops 

Switching Characteristics, Vee = 5V. T A = 25° e 
PARAMETER SYMBOL 

Propagation delay time tpLH 
. Address to output 

Propagation delay time 
Address to output 

tpHL 

Output enable time tpZL 
to low level 

Output enable time tpZH 
to high level 

Output disable time 
from low level 

tpLZ 

Output disable time 
from. high level 

tpHZ 

Input Capacitance CI 

Voltage Waveforms 

tr= 15 ns tf=6 ns 

INPUT 

OUTPUT 
ENABLE 

OUTPUT 

1.3V 

Propagation Delay Times 

~'--------
F'''1_ 

DEVICE MIN TYP 

M054174SC373 30 
M 05417 4SC533 
M 054/74SC563 
M 054/7.4SC5 73 

M054174SC374 33 
M054/74SC534 
M 054/7 4SC564 
M054/74SC574 

M 05417 4SC373 30 
M054174SC533 
M 05417 4SC563 
M054/74SC573 

M054/74SC374 33 
M 054/74SC534 
M054174SC564 
M054/74SC574 

27 
All 

All 27 

All 27 

All 40 

All 3 

VIH = 3V 

~VIL=OV 

L tLl--j_ 

---+-L--:7f O.5V 
VOl = 2.5'/ 

VOL 

r tlH =J Enable, Disable Times 
r ~O.5V VOH r tHl -0---- VOl 

Fig. 5 

Pin Function 

Pin Description Pin 

00-7 Data Inputs CK 

0 0-7 Non Inverted Data Outputs LE 

0 0-7 Inverted Data Outputs Vee 

DE Output Enable Vss/GND 

MAX 

50 

55 

50 

55 

49 

49 

49 

69 

8 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

TEST CONDITION 

Test 
POint 

(Figure 5) 

CL = 45pF 
RL = 667.n. 
RC = CI) 

CL = 45pF 
RL = 667 n. 
RC = CI) 

RL = 667 
CL = 5pF 
RC = 5K n. 

Vee 

From output ---~--.-.w. ........ 
under test 

CL' includes probe and 119 capacitance. 
All diodes are IN916 or IN3064. 

Description 

Clock Input 

Latch Enable 

Positive Supply Voltage 

System Ground 

© Ie MASTER 1983 See Page 714 for Package Information. 
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eMITEL 
ISO-CMOS OCTAL INTERFACE CIRCUITS 

Packaging Information 

,
... A _, PIN 1 

C'tL'l1'a r') A A A t'l V 
~~(JBl 
IIVVVVVVJc 

H 

DIM 

A 

B 

C 
0 
F 

G 
H 

J 

K 

L 
M 

N 

MILLIMETERS 

MIN MAX 

,34 22'0 

6'0 660 

4'9 5.2' 
038 053 

'27 '78 
2548SC 

025 229 

020 038 

2.92 343 

76 BSC 

0' '5' 
OS, '02 

16-Lead Dual-In-Line Plastic (E Suffix) 

INCHES A MILLIMETERS INCHES 
MIN MAX MIN MAX 

OWl 0870 0753 0787 
0240 0260 0265 029' 
0,65 0205 C 417 574 0'64 0226 
00'5 0021 o 04' OS, 00'6 0020 
0050 0070 F "4 ,78 0045 0070 

0'008SC G 2548SC 0,008SC 
00,0 0090 H 038 '65 00'5 0065 
0008 00'5 020 030 0008 100'2 
0,,5 0'35 K 254 38' 0'0010'50 

o 300 BSC L 76 BSC 0300BSC 
0' '5' 

0020 0040 N 064 160 0025 0063 

F 

16-Lead CERDIP (C Suffix) 

A MILLIMETERS INCHES A MILLIMETERS INCHES 

A 2642 

8 6'0 660 
C 4,9 52, 

o 038 053 

F ,27 '78 
254BSC 

H 025 229 

J 020 038 

K 292 343 

L 76 TYP 

M 0' '5' 
NOS' ,02 

MIN MAX 

,040 ,060 

0240 0260 

0'65 0205 
00'5 0021 
0050 0070 

0,008SC 

00'01 0090 

0008100'5 

0"51 0 '3# 
0300TYP 

0' '5' 
0020 0040 

DIM MIN MAX MIN MAX 

A 1393 2535 0942 0998 

B 69' 739 0272 0291 
417 582 0'64 0229 

o 04' OS, 0016 0020 

F "4 178 0045 0070 

G 2548SC 0,008SC 

H 038 2 '6 00'5~0085 

020 030 0008~0012 

K 254 38, 0100 0'50 
L 7628SC o 300 8SC 

N 064 160 0025 0063 

c4i~m ~~ ~~~c ~ .. ~ 
-~F-=lL-ll_,.,M -.l~~GL ~L M 

20-Lead Dual-in-Line Plastic (E Suffix) 20-Lead CERDIP (C Suffix) 

Information furnished by MITEL Semiconductor is believed to be accurate and reliable. However. no responsibility is assumed by MITEL 
Semiconductor for its use; nor for any infringements of patents or other rights of third parties which may result from its use. No license 
is granted by implication or otherwise under any patent rights of MITEL Semiconductor. Specifications are subject to change without 
notice. 

For more information write or phone the leaders in CMOS technology, MITEL Semiconductor: 

UNITED STATES: 

CANADA: 

EUROPE: 

ASIA: 

714 

2321 Morena Blvd., San Diego, California, U.S.A. 92110. Telephone: (714) 276-3421 
TWX: 910-335-1242 
5400 Broken Sound Blvd., Boca Raton, Florida, U.S.A. 33431. Telephone: (305) 994-8500 
TWX: 510-953-7521 
14330 Midway Rd., Dallas, Texas, U.S.A. 75234. Telephone: (214) 387-5581 
TWX: 910-860-9263 
1223 Westchester Pike, Havertown, Pennsylvania, U.S.A. 19083. Telephone: (215) 449-5556 
TWX: 510-662-6653 
360 Legget Drive, P.O. Box 13320, Kanata, Ontario, Canada K2K 1X5. Telephone: (613) 592-5630 
Telex: 053-3221; TWX: 610-562-1678 
Unit 12, Severn bridge Industrial Estate, Portskewett, Gwent, South Wales. Telephone: 291-423355 
Telex: 497-360 
Bredgade 65A, Second Floor, 1260 Copenhagen K, Denmark. Telephone: (01) 134712 
Telex: 19502 Mitel DK 
Young Ya Industrial Bldg., Block A & C, 16th Floor, 381-389 Sha Tsui Road, Tsuen Wan, Hong Kong. 
Telephone: 4-636416 
Telex: 34235 
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Monolithic Memories Interface Part Numbers 

Octal Interface Selection Guide 

FUNCTION POWER POLARITY FEATURE 

-
-

Non-invert 
Schmitt Trigger 

LS 
Schmitt Trigger 

-
-

Buffer Invert 
Schmitt Trigger 

Schmitt Trigger 

-

S 
Non-invert 

-

-
Invert 

-

-

Transceiver LS Non-invert -

48mA IOL 

LS 
Non-invert -

Invert -

Latch -
Non-invert 

32mA IOL 
S 

-
Invert 

32mA IOL 

Master Reset 

Non-invert -
LS 

Clock Enable 

Register Invert -

-
Non-invert 

32mA IOL 
S 

-
Invert 

32mA loL 
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PART NUMBER 

COMMERCIAL MILITARY 

SN74LS244 SN54LS244 

SN74LS241 SN54LS241 

SN74LS344 SN54LS344 

SN74LS341 SN54LS341 

SN74LS210 SN54LS210 

SN74LS240 SN54LS240 

SN74LS310 SN54LS310 

SN74LS340 SN54LS340 

SN74S244 SN54S244 

SN74S241 SN54S241 

SN74S210 SN54S210 

SN74S240 SN54S240 

SN74LS245 SN54LS245 

SN74LS645 SN54LS645 

SN74LS645-1 -
SN74LS373 SN54LS373 

SN74LS533 SN54LS533 

SN74S373 SN54S373 

SN74S531 -

SN74S533 SN54S533 

SN74S535 -

SN74LS273 SN54LS273 

SN74LS374 SN54LS374 

SN74LS377 SN54LS377 

SN74LS534 SN54LS534 

SN74S374 SN54S374 

SN74S532 -

SN74S534 SN54S534 

SN74S536 -

·ltIIonollthlc I!=n 
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16x16 Multiplier/Divider 
SN54/74S516 

Features/Benefits Ordering Information 
• Co-processor for enhancing the arithmetic speed of all 

present 16-blt and 8-blt microprocessors 

• Bus-oriented organization 

• 24-pln package 

• 16/16 or 32/16 division In less than 3.5 J,lsec 

• 16x16 multiplication in less than 1.5 J,lsec 

• 28 different multiplication instructions such as "fractional 
multiply and accumulate" 

• 13 different divide instructions 

• Self-contained and microprogram mabie 

Description 
The SN54/74S516 (,S516) is a bus-organized 16x16 Multiplier/ 
Divider. The device provides both multiplication and division of 
2s-complement 16-bit numbers at high speed. There are 28 
different multiply options, including: positive and negative 
multiply, positive and negative accumulation, multiplication by a 
constant, and both single-length and double-length addition in 
conjunction with multiplication. 13 different divide options allow 
single-length or double-length division, division of a previously
generated result, division by a constant, and continued division 
of a remainder or quotient. 

PART NUMBER 

SN54S516 

SN74S516 

Logic Symbol 

INSTRUCTION 
3 

CLOCK. 

PACKAGE 

T24 

T24 

SN54n4S516 

The 'S516 is a time-sequenced device requiring a single clock. It 
loads operands from, and presents results to, a bidirectional 
16-bit bus. Loading of the operands, reading of the results, and 
sequential control of the device is performed by a 3-bit 
instruction field. 

Pin Configuration 

The 'S516 has the additional feature that operands and results 
can be either integers or fractions; when it deals with fractions, 
automatic scaling occurs. Results can be rounded if required, 
and an Overflow output indicates whenever a result is outside 
the normally-accepted number range. 

For a simple multiplication of two operands the device takes 
nine clock periods - one for initialization, and eight for the 
actual multiplication. A realistic clock period is 167 ns, which 
gives a multiplication time of 1333 ns typical for 16x16 multipli
cation, plus 167 ns additionally for initialization, or 1500 ns in 
all. More complex multiplications will take additional clock 
periods for loading the additional operands. A simple division 
operation requires 16 + 4 = 20 clock periods for a typical time of 
3.333 ns (16 bits/8 bits), also plus 167 ns for initialization, or 
3500 ns in all. 

1165 East Arques Avenue, Sunnyvale, CA 94086 Tel: (408) 739-3535 TWX: 910-339-9229 
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SN54n4S516 

TEMPERATURE 

Military 

Commercial 

~DATABUS" 

~ 16 

OVERFLOW 
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SN54/74S516 

INSTRUCTION 
OPERATION 

CLOCK 
SEQUENCE CYCLES 

ARITHMETIC OPERATIONS 

0 Xl . Y 9 

1 -Xl' Y 9 

2 Xl . Y + Kz' Kw 9 

3 -Xl • Y + Kz' Kw 9 

4 Kz' Kw/X1 21 

5/6 0 X·Y 10 

5/6 1 -X . Y 10 

5/6 2 X . Y + Kz' Kw 10 

5/6 3 -X . Y + Kz' Kw 10 

5/6 4 Kw/X 22 

5/6 5 Kz/X 22 

5/6 6 0 X . Y + Z 11 

5/6 6 1 -X . Y + Z 11 

5/6 6 2 X . Y + Kz '2-15 11 

5/6 6 3 -X·Y+ Kz '2-15 11 

5/6 6 4 Z, W/X 23 

5/6 6 5 ZlX 23 

5/6 6 6 0 X . Y + Z, W 12 

5/6 6 6 1 -X . Y + Z, W 12 

5/6 6 6 2 X· Y+Wsign 12 

5/6 6 6 3 -X, Y + Wsign 12 

5/6 6 6 4 W/X 24 

5/6 6 6 5 Wsign/X 24 

5/6 6 6 6 (See Note 10 below.) -

5/6 6 6 7 Load X, Load Z, Load W, Clear Z 4 

5/6 6 7 Load X, Load Z, Read Z 3 

READING OPERATIONS 

7 Read Z 1 

7 7 Read Z, W 2 

7 7 7 Read Z, W, Z 3 

7 7 7 7 Read Z, W, Z, W 4 

5 7 Round, then Read Z 2 

5 7 7 Round, then Read Z, W 3 

NOTES: 
1. X.V are input multiplier and multiplicand. 

2. X 1 is the previous contents of the first rank of the X register (either the old X 
or a new X). 

3. Fractional or integer arithmetic is specified by having the next-to-the-Iast 
operand loaded using a 5 or 6 instruction respectively. All rows beginning 
with "5/6" in effect represent two instructions. 5 does fractional arithmetic 
and 6 does integer arithmetic. 

4. Z, W is a double-precision number.· Z is the most significant half.Z, W 
represents addend upon input, and product (or accumulated sum) after 
multiplication. 

5. K z' Kw represents previous accumulator contents. Kz is the most-signifi-
cant half. 

6. Wsign is a single-length signed number, with sign extension. 

7. Maximum clock cycle = 125 ns for an 8-MHz clock. 
8. If n instruction codes are shown at the left under "instruction sequences," 

the number of clock cycles at the right is n+8 for multiplication and n+20 
for division. 

9. By presenting code 7 on the instruction lines at least one clock cycle 
before the last clock pulse of the operation cycles, the result (register Z) 
is available on the bus one clock earlier (see Figure 9). 

10. The code "5/6 6 6 6" represents an incomplete operation since it leaves 
the 'SS16 in state 1 rather than in state 0, 8, or 10. 

Figure 1 'S516 Instruction Set (Partial List) 

SUMMARY OF SIGNALS/PINS 

B15-BO Bidirectional data bus inputs/outputs 

12-10 Instruction (sequential control) input 

CK Clock pulse input 

GO Chip activation input 

OVR Arithmetic overflow output 

Description (continued) 

The 'S516 device uses standard low-power Schottky technology, 
requires a single +5V power supply, and is fully TTL compatible. 
Bus inputs require at most 250 pA input current, and control and 
clock inputs require at most 1 rnA input current. Bus outputs are 
three-state, and are capable of sinking 8 rnA at the low logic 
level. The 'S516 is available in both commercial-temperature 
and military-temperature ranges, in a 600-mil 24-pin dual-in-line 
ceramic package. 

Device Operation 

The 'S516 contains four 16-bit working registers. Y is the 
multiplier register; X is the multiplicand and divisor register; W is 
the least-significant half of a double-length accumulator, and 
holds the least-significant half of the product after a multipli
cation operation, or the remainder after a division operation; and 
Z is the most-significant half of this same accumulator, In 
addition to these registers, there is a high-speed arithmetic unit 
which performs addition, ·subtraction, and shifting steps in order 
to accomplish the various arithmetic operations; a loading 
sequencer; and a PLA control network, 

Operands are loaded into the working registers in time sequence 
at each clock period, under the control of this sequencer. The 
chip-activation signal GO must be LOW in order to begin the 
loading process and continue to the next step in the loading 
operation. If GO is continually held HIGH, the 'S516 remains in 
a wait state with its outputs held in their high-impedance states, 
so that the other devices attached to the bus may drive it. In 
this condition, the 'S516 does not respond to any codes on its 
instruction inputs; in effect, it does not "wake up" until GO goes 
LOW. Also, GO may change only when the clock input CK is 
HIGH. After all of the operands are loaded, the 'S516 jumps to 
the multiply routine, or to the divide routine, and performs the 
required operations as indicated in Figure 1. After 9 clock 
periods for a simple multiply or 21 clock periods for a simple 
divide, for example, the result is placed on the bus in 
time sequence. 
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SN54/74S516 

Absolute Maximum Ratings 
Supply Voltage, Vee .................................. , ............................................................. 7V 
Input Voltage ....................................................................................................... 7V 
Off-state output voltage .. . ........................................................................................ 5.5V 
Storage temperature ..................................................................................... -65° to +1500 e 

Operating Conditions 

SYMBOL PARAMETER FIGURE 
MILITARY COMMERCIAL 

UNIT 
MIN TYP MAX MIN TYP MAX 

Vee Supply voltage 4.5 5 5.5 4.75 5 5.25 V 

fMAX elock frequency 8 5 8 6 8 MHz 

tewp Positive clock pulse width 8 90 45 70 45 ns 

tewN Negative clock pulse width 8 60 35 50 35 ns 

tBS Bus setup time for inputting data * 8 60 40 50 40 ns 

tBH Bus hold time for inputting data * 8 45 15 35 15 ns 

tlNSS Instruction setup time 8 10 0 10 0 ns 

tlNSH Instruction hold time 8 30 20 30 20 ns 

TA Operating free-air. temperature -55 125t 0 75 °e 

* During operations when the bus is being used to input data. t Case temperature. 

Electrical Characteristics Over Operating Conditions 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VIL Low-level input voltage 0.8 V 

VIH High-level input voltage 2 V 

Vie Input clamp voltage Vee = MIN II = -18mA -1.5 V 

I B15-BO -250 pA 
IlL Low-level input current Vee = MAX VI = 0.5V I All other inputs -1 rnA 

IIH High-level input current Vee = MAX VI = 2.4V 250 pA 

II Maximum input current Vee = MAX VI = 5.5V 1 rnA 

VOL Low-level output voltage Vee = MIN 10L = 8mA 0.3 0.5 V 

VOH High-level output voltage Vee = MIN 10H = -2mA 2.4 V 

lOS Output short-circuit current * Vee = MAX Vo = OV -10 -90 rnA 

Supply current 
I SN54S516 370 SOOt 

rnA lee Vee = MAX I SN74S516 370 450t o 
E 
Q) * Not more than one output should be shorted at a time. and the duration of the short-circuit should not exceed one second. 

~ t At code temperatures see the "ICC vs Temperature" curves on the next page for more complete information. The typical values shown here are at 5.0V . 

. 2 

.s:::: 

.::: o Switching Characteristics Over Operating Conditions 
C 
o 
~ SYMBOL PARAMETER FIGURE 

MILITARY COMMERCIAL 
UNIT 

MIN 

tBO Bus output delay from eK for outputting data; 

eL = 30pF 
8 

tpxz Output disable delay 
From 12-10 to bus 

From GO to bus 

tpzx 
Output enable delay; From 12-10 to bus 
eL = 30pF From GO to bus 

tOVR Overflow output delay' from eK; e L = 30pF 8 

* During operations when the bus is being used to output data. 
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TYP MAX MIN TYP MAX 

70 120 70 95 ns 

30 70 30 65 
ns 

20 50 20 40 

55 90 55 80 
ns 

25 55 25 45 

60 120 60 95 ns 
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SxS High Speed Schottky Multipliers 
SN54/74S557 SN54/74S558 

Features/Benefits 

• Industry-standard 8x8 multiplier 

• Multiplies two 8-bit numbers; gives 16-bit result 

• Cascadable; 56x56 fully-parallel multiplication uses only 34 
multipliers for the most-significant half of the product 

• Full 8x8 multiply in 60ns worst case 

• Three-state outputs for bus operation 

• Transparent 16-bit latch in '5557 

• Plug-in compatible with original Monolithic Memories' 67558 

Description 
The 'S557/'S558 is a high-speed 8x8 combinatorial multiplier 
which can multiply two eight-bit unsigned or signed twos
complement numbers and generate the sixteen-bit unsigned 
or signed product. Each input operand X and Y has an 
associated Mode control line, XM and YM respectively. When a 
Mode control Jine is at a Low logic level the operand is treated 
as an unsigned eight-bit number, while if the Mode control is at 
a High logic level the operand is treated as an eight-bit signed 
twos-complement number. Additional inputs, RS and RU' (R, 
S557) allow the addition of a bit into the multiplier array at 
the appropriate bit positions for rounding signed or unsigned 
fractional numbers. 

The 'S557 internally develops proper rounding for either 
Signed or unsigned numbers by combining the rounding input 
R with XM' YM' XM, and YM as follows: 

R U = XM • Y M • R = Unsigned rounding input to 27 adder. 

RS = (XM +. YM) R = Signed rounding input to 26 adder. 

Since the 'S558 does not require the use of pin 11 for the latch 
enable input G, RIS and R U are brought out separately. 

The most-significant product bit is available in both true and 
complemented form to assist in expansion to larger Signed 
multipliers. The product outputs are three-state, controlled by 
an assertive-low Output Enable which allows several multi
pliers to be connected to a parallel bus or be used in a pipe
lined system. The device uses a single +5V power supply and is 
packaged in a standard 40-pin DIP. 

Ordering Information 
PART NUMBER PACKAGE 

54S557,. 54S558 J40, F42 

74S557, 74S558 J40 

Logic Symbol 
Gt/Ru-------------, 
Rt/Rs 

x M -------1 

yM-------1 

8x8 
MULTIPLIER 

OE------------~ 

Pin Configuration 

541745558 
541745557(t) 

tFor 54/745557 Pin 9 is R and Pin 11 is G. 

TEMPERATURE 

Military 

Commercial 

XM 

So 

S1 

S2 

S3 

S4 

S6 

S7 

GND 

S9 

S10 

S11 
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Logic Diagram 

SN54/74S557 SN54/74S558 

Yo 
I 
I 

8-BIT I Y INPUT 
Y I BUFFERS 8 

INPUT I 
I 
I 

Y7 

8-BIT X INPUT 
X7------ Xo 

8 

8 x 8 
MULTIPLIER 

ARRAY 

16 

4 
MODE 

XM 

CONTROL 
YM 

ROUND 
RS<Rt) 

DECODE 
Rut 

LATCH (Gt)-----': TRANSPARENT :~S557 ONLY 
ENABLE I LATCHES I 

OUTPUT OE 
ENABLE 

L ______________ J 

16-BIT PRODUCT 

tFor 54/745557 Pin 9 is R and Pin 11 is G. 

en 
Q) 
.;:: 
o 
E 7 A~---+li"\Il 
Q) 

~ 
.2 
.c 
.::: 10 
o 
C o 11 r.. __ !.!!!!!IIrr= 

~ 

13 

17. 18 

DIE SIZE: 144x130 mil 

'5557 

37 36 

Y4 Y5 Y6 Y7 YM 
1617 18 19 20 

DIE SIZE: 144x130 mil 
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'5558 

39 38 37 36 

OE S15 S15 S14 S13 
21 22 23 24 25 

30 

Monolithic ~T!n 
MSlDor/ss Il1.IrW 
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SN54/74S557 SN54/74S558 

Absolute Maximum Ratings 
Supply Voltage, Vee ......................................................... : ...................................... 7V 
Input Voltage ............................................. , ....................... '.' .............................. ' .. 7V 
Off-state output voltage ............................................................................................ 5.5V 
Storage temperature .................................................... ' ................................. -65° to +1500 e 

Operating Conditions 

SYMBOL PARAMETER DEVICE 
MILITARY 

MIN TYP MAX 

Vee Supply voltage all 4.5 5 5.5 

tsu Xi' Yi to G setup time 'S557 50 

th Xi, Yi to G hold time 'S557 0 

tw Latch enable pulse width 'S557 20 

TA Operating free-air temperature all -55 125* 
* Case temperature 

Electrical Characteristics Over Operating Conditions 

SYMBOL PARAMETER TEST CONDITIONS 

Vil Low-level input voltage 

VIH High-level input voltage 

Vie Input clamp voltage Vee = MIN II = -1BmA 

III Low-level input current Vee'= MAX VI = 0.5V 

'IH High-level input current Vee = MAX VI = 2.4V 

II Maximum input current Vee = MAX VI = 5.5V 

VOL Low-level output voltage Vee = MIN IOL = BmA 

VOH High-level output voltage Vee = MIN IOH = -2mA 

IOZl Vo = O.5V 
Off-state output current Vee = MAX 

IOZH Vo = 2.4V 

lOS Output short-circuit current* Vee = MAX Vo = OV 

lee Supply current Vee = MAX 

* Not more than one output should be shorted at a time and duration of the short-circuit sho.uld not exceed one second. 

t Typicals at 5.0V V CC and 25°C T A' 

Switching ,Characteristics Over Operating Conditions 

SYMBOL PARAMETER 
TEST MILITARY 

DEVICE 
CONDITIONS MIN TYPt MAX 

tpD1 Xi. Vi to S7-0 All 40 60 

tpD2 Xi. Vi to ~5-B All 45 70 

tpD3 Xi. Vi toS15 All 
eL = 30pF 

50 75 

tpD4 GtoSi 'S557 
RL = 5600 

20 40 

tpxz OE to Si All 
see test figures 

20 40 

tpzx OE toSi All 15 40 

COMMERCIAL 
MIN TYP MAX 

UNITS 

4.75 5 5.25 V 

40 ns 

0 ns 

15 ns 

0 75 °e 

MIN TYPt MAX UNIT 

O.B V 

2 V 

-1.5 V 

-1 mA 

100 JiA 

1 mA 

0.5 V 

2.4 V 

-100 JJ.A. 

100 J1.A 

-20 -90 mA 

200 2BO mA 

COMMERCIAL 
UNIT 

MIN TYPt MAX 

40 50 ns 

45 60 ns 

50 65 ns 

20 35 ns 

20 30 ns 

15 . 30 ns 
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First-In First-Out (FIFO) 64x4 
Se __ ial Cascadable Memory 

64x5 

C67401/B C67402B 
CS/C67401/A CS/C67402A 
CS/C67401 CS/C67402 

Features/Benefits Ordering Information 

CJ) 
Q) 

";:: 
o 

• Choice of 16.7,15, and 10 MHz shift out guaranteed rates 
• Choice of 4 bit or 5 bit data width 
• TTL inputs and outputs 
• Readily expandable in the word and bit dimensions 
• Output pins directly opposite corresponding input pins 
• Asynchronous or synchronous operation 
• Pin compatible with Fairchild's F3341 MOS FIFO and many 

times as fast 

Description 
The C5/C67401 B/2B/1A/2A/1/2 are "fall-through" high speed 
First-In First-Out (FIFO) memory organized 64 words by 4-bits 
and 64 words by 5-bits respectively. A 16.7 MHz data rate allows 
usage in digital video systems; a 15 MHz data rate allows usage 
in high speed tape or disc controllers and communication buffer 
applications. Both word length and FIFO depth are expandable. 

Block Diagrams . 

INPUT 
READY 

SHIFT 
IN 

FIFO 
INPUT 
STAGE 

INPUT 
CONTROL 

LOGIC 

CS/C67401/A/B 64x4 

SHIFT 
OUT 

OUTPUT 
14 READY 

E MASTER RESET 

Q) 

~ Pin Configurations 
"~ .c 
+-' 

o 
C 
o 
~ 

INPUT READY 2 

DATA IN 

14 OUTPUT READY 

OUTPUTS 

9 MASTER RESET 

PART 
NUMBER 

C57401 

C67401 

C57402 

C67402 

C57401A 

C67401A 

C57402A 

C67402A 

C67401B 

C67402B 

DO 

D1 6 

D2 7 

PKG 

J,F 

J 

J,F 

FIFO 
INPUT 
STAGE 

J 

J,F 

J 

J,F 

J 

J 

J 

D3~ 
D4~"""'~-'" 

INPUT 
READY 

SHIFT 3 

INPUT 
CONTROL 

LOGIC 
IN 

INPUT READY 2 

DATA IN 

1165 East Arques Avenue, Sunnyvale, CA 94086 Tel: (408) 739-3535 TWX: 910-339-9229 

722 

TEMP DESCRIPTION 

MIL 7 MHz 64x4 FIFO 

COM 10 MHz 64x4 FIFO 

MIL 7 MHz 64x5 FIFO 

COM 10 MHz 64x5 FIFO 

MIL 10 MHz 64x4 FIFO 

COM 15 MHz 64x4 FIFO 

MIL 10 MHz 64x5 FIFO 

COM 15 MHz 64x5 FIFO 

COM 16.7 MHz 64x4 FI FO 

COM 16.7 MHz 64x5 FI FO 

CS/C67402/A/B 64xS 

.------00 
01 
02 
03 

04 

SHIFT 
OUT 

OUTPUT 
16 READY 

OUTPUTS 

1 0 MASTER RESET 

MonolIthIc l!1!n 
M.",orl.s Ln.In.U 
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C67401 B/2B Cascadable 

Absolute Maximum Ratings 
Su pply voltage Vee ............................................................................................... 7V 
Input voltage ...................................................................................................... 7V 
Off-state output voltage ............................................................................................ 5.5V 
Storage temperatu re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -65° to + 150° e 

Operating Conditions C67401 B/2B 

SYMBOL PARAMETER FIGURE 
MILITARY COMMERCIAL 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.75 5 5.25 V 

TA Operating free-air temperature ° 75 °e 

tSIHt Shift in HIGH time 1 18 20t ns 

tSIL Shift in LOW time 1 18 ns 

tlDS Input data set up 1 ° ns 

tlDH I nput data hold time 1 45 ns 

tSOHt Shift Out HIGH time 6 18 20t ns 

tSOL Shift Out LOW time 6 18 ns 

tMRW Master Reset pulsett 11 35 ns 

tMRS Master Reset to SI 11 35 ns 

* Case temperature. 

tThe values listed in this table are for interfacing to a FIFO input or a FIFO/string output. To guarantee the cascadability. Monolithic Memories tests tSIH 
and tSOH at 18 ns. 

ttMaster reset clears all the cells to the empty state. and the data outputs to a LOW state. 

Switching Characteristics C67401 B/2B 
Over Operating Conditions 

SYMBOL PARAMETER FIGURE 

fiN Shift in rate 1 

tlRL Shift In to Input Ready LOW 1 

tIRH. Shift In to Input Ready HIGH 1 

fOUT Shift Out rate 6 

tORLt Shift Out to Output Ready LOW 6 

tORHt Shift Out to Output Ready HIGH 6 

tODH Output Data Hold (previous word) 6 

tODS Output Data Shift (next word) 6 

tpT Data throughput or "fall through" 4, 9 

tMRORL Master Reset to OR LOW 11 

tMRIRH Master Reset to IR HIGH 11 

tlPH Input Ready pulse HIGH 4 

tOPH Output Ready pulse HIGH 9 
. . 

tDuring testing tSOL has to be a minimum of 55 ns . 

MILITARY 
MIN MAX 
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COMMERCIAL 
UNIT 

MIN MAX 

16.7 MHz 

35 ns 

37 ns 

16.7 MHz 

38 ns 

44 ns 

5 ns 

44 

1.3 J,LS 

55 ns 

55 ns 

20 ns 

20 ns 
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Multi-Mode Dynamic RAM 
Controller I Driver 
SN74S409/DP8409 

Features/Benefits 

• All DRAM drive functions on one chip - minimizes 
skew on outputs, maximizes AC performance 

• On-chip capacitive-load drives (specified to drive up 
to 88 DRAMs) 

• Drives directly all 16k, 64k, and 256k DRAMs 

• Capable of addressing 64k, 256k, or 1M words 

• Propagation delays of 25ns typical at 500pF load 

• CAS goes low automatically after column addresses 
are valid if desired 

• Auto Access mode provides RAS, row to column 
select, then CAS automatically and fast 

• WE follows WIN unconditionally-offering READ, 
WRITE or READ-MODIFY-WRITE cycles 

• On-chip 9-bit refresh counter with selectable End-of
Count (127, 255, or 511) 

• End-of-Count indicated by RF I/O pin going low at 
127, 255, or 511 

• Low input on RF I/O resets 9-bit refresh counter 

• CAS inhibited during refresh cycle 

• Fall-through latches on address inputs controlled by 
ADS 

• Three-state outputs allow multi-controller addressing 
of memory 

• Control output signals go high-impedance logic "1" 
when disabled for memory sharing 

• Power-up: counter reset, control signals high, address 
outputs three-state and End-of-Count set to 127 

• Interchangabfe with National DP8409 

• 8 modes of operation: 3 access, 3 refresh, and 2 set-up 

• 2 externally controlled modes: 1 access and 1 refresh 
(Modes 0, 4) 

• 2 auto-access modes RAS - RIC - CAS automatic, 
with tRAH = 20 or 30ns minimum (Modes 5,6) 

• Auto-access mode allows Hidden Refreshing (Mode 5) 

• Forced Refresh requested on RF 110 if no Hidden 
Refresh (Mode 5) 

• Forced Refresh performed after system acknowledge 
of request (Mode .1) 

• Automatic Burst Refresh mode stops at End-of-Count 
of 127, 255, or 511 (Mode 2) 

• 2 AII·RAS Access modes externally or automatically 
controlled for memory Initialization (Modes 3a, 3b) 

• Automatic AII·RAS mode with external 8·bit counter 
frees system for other set·up routines (Mode 3a) 

• End-of·Count value of Refresh Counter set by B1 and 
BO (Mode 7) 

Parts reprinted courtesy of National Semieonductor 

Ordering Information 

PART NUMBER PACKAGE 

SN74S409/DP8409 N48,048 

SN74S409-3 N48,048 

Pin Configuration 

RIC (RFCK) 1 

CASIN (RGCK) 2 

SYSTEM 
CONTROL 

10, 
I 

SN74S409 

74S409 

TEMPERATURE 

COM 

COM, AC OPTION 

RAM 
CONTROL 

6, , 
DYNAMIC RAM 500pF DRIVE SYSTEM MEMORY 

20L 
CONTROLLER 

I DRIVER , 
9, 
I 

RAM 

16k,64k, OR 
256k DYNAMIC ,SYSTEM 

ADDRESS ADDRESS RAM BANKS 

Interface Between System and DRAM Banks 

1165 East Arques Avenue, Sunnyvale, CA 94086 Tel: (408) 739-3535 TWX: 910-339-9229 
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MODE 

0 

1 

2 

3a 

3b 

4 

5 

6 

7 

SN74S409/DP8409 

ROW 
RO-8 ADDRESS 

ADs~LATCH \ 

CO-8 ;g;~:S~ .---.I;f~ 
HIGH CAPACITIVE DRIVE 
CAPABILITY OUTPUTS 
WHEN ENABLED 

:>_"00-8 

B1--... . 

BO--....... . 

CS--....... I 

RASIN--....... . 

INPUT LATCH I I 

9-BIT 
REFRESH 
COUNTER 

I I 

I 
I 
I 

I 
I 

RIC 

REFRESH 

RAS 
DECODER 

*INDICATES THAT THERE 
IS A 3kO PULL-UP 
RESISTOR ON THESE 
OUTPUTS WHEN THEY 
ARE DISABLED 

1---+--41 ~----t~ RAS 2 

t--+--t ~----t~ RAS 1 

t--+--I ~---t~ RAS 0 

RASIN 

RIC (RFCK) --....... . t----4t-...... OUTPUT 
CONTROL LOGIC 

CASIN (RGCK) --....... . ENABLE 

WIN------r--~---r_--+_----~~-~ WE 

RF 1/0 M2 (RFSH) M1 MO 

74S409 Functional Block Diagram 

(RFSH) M1 MO MODE OF OPERATION CONDITIONS M2 

0 0 ,0 Externally controlled refresh RF liD = EOG 

0 0 1 Auto refresh - forced' RF 110 = Refresh request (RFRQ) 

0 1 0 Internal auto burst refresh RF liD = EOG 

0 1 1 AII-RAS auto write RF liD = EOG; all RAS active 

0 1 1 Externally controlled AII-RAS access AII-RAS active 

1 0 0 Externally controlled access Active RAS defined by Table 2 

1 0 1 Auto access, slowtRAH' hidden refresh Active RAS defined by Table 2 

1 1 0 Auto access, fast tRAH Active RAS defined by Table 2 

1 1 1 Set end of count See Table 3 for Mode 7 

Table 1. 74S409 Mode Select Options 

1165 East Arques Avenue, Sunnyvale, CA 94086 Tel: (408) 739-3535 TWX: 910-339-9229 
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SN74S409/DP8409 

Description 

Dynamic memory system designs, which formerly re
quired several support chips to drive the memory array, 
can now be implemented with a single IC ... the 74S409 
Multi-Mode Dynamic RAM Controller/Driver. The 74S409 
is capable of driving all 16k and 64k Dynamic RAMs 
(DRAMs) as well as 256k DRAMs. Since the 74S409 is a 
one-chip solution (including capacitive-load drivers), it 
minimizes propagation delay skews, the major perform
ance disadvantage of multiple-chip memory drive and 
control. 

The 74S409's 8 modes of operation offer a wide selection 
of DRAM control capabilities. Memory access may be 
controlled externally or on-chip automatically; an on
chip refresh counter makes refreshing (either externally 
or automatically controlled) less complicated; and auto
matic memory initialization is both simple and fast. 

The 74S409 is a 48-pin DRAM Controller/Driver with 9 
multiplexed address outputs and 6 control signals. It 
consists of two 9-bit address latches, a 9-bit refresh 
counter, and control logic. All output drivers are capable 
of driving 500pF loads with propagation delays of 25ns. 
The 74S409 timing parameters are specified driving the 
typical load capaCitance of 88 DRAMs, including trace 
capaCitance. 

The 74S409 has 3 mode-control pins: M2, M1, and MO, 
where M2 is in general REFRESH. These 3 pins select 8 
modes of operation. Inputs B1 and BO in the memory 
access modes (M2 = 1), are select inputs which select 
one of four RAS outputs. During normal access, the 9 
address outputs can be selected from the Row Address 
Latch or the Column Address Latch. During refresh, the 
9-bit on-chip refresh counter is enabled onto the address 
bus and in this mode all RAS outputs are selected, while 
CAS is inhibited. . 

The 74S409 can drive up to 4 banks of DRAMs, with 
each bank comprised of 16k's, 64k's, or 256k's. Control 
signal outputs RAS, CAS, and WE are provided with the 
same drive capability. Each RAS output drives one bank 
of DRAMs so that the four RAS outputs are used to select 
the banks, while CAS, WE, and the multiplexed addresses 
can be connected to all of the banks of DRAMs. This 
leaves the non-selected banks in the standby mode (less 
than one tenth of the operating power) with the data out
puts in three-state. Only the bank with its associated 
RAS 'low will be written to or read from. 

Pin Definitions 

Vcc, GND, GND - Vee = 5V ± 5%. The three supply pins 
have been assigned to the center of the package to 
reduce voltage drops, both DC and AC. There are also 
two ground pins to reduce the low level noise. The 
second ground pin is located two pins from Vee, so that 
decoupling capaCitors can be inserted directly next to 
these pins. It is important to adequately decouple this 
device, due to the high switching currents that' will 
occur when all 9 address bits change in the same 

direction simultaneously. A recommended solution 
would be a 1 ",F multilayer ceramic capacitor in parallel 
with a low-voltage tantalum capacitor, both connected 
close to pins 36 and 38 to reduce lead inductance. 

RO- RS: Row Address Inputs. 

CO-CS: Column Address Inputs. 

QO-QS: Multiplexed Address Outputs - Selected from 
the Row Address Input Latch, the Column Address Input 
Latch, or the Refresh Counter. 

RASIN: Row Address Strobe Input - Enables selected 
RASn output when M2 (RFSH) is high, or all RASn outputs 
when RFSH is low.' 

RIC (RFCK) - In Auto-Refresh Mode this pin is the ex
ternal Refresh Clock Input: one refresh cycle has to be 
performed each clock period. In all other modes it is 
RowlColumn Select Input: selects either the row or col
umn address input latch onto the output bus. 

CASIN (RGCK) - In Auto-Refresh Mode, Auto Burst 
Mode, and AII-RAS Auto-Write Mode, this pin is the RAS 
Generator Clock input. In all other modes it is CASIN 
(Column Address Strobe Input), which inhibits CAS out
put when high in Modes 4 and 3b. In Mode 6 it can be 
used to prolong CAS output. 

ADS: Address (Latch) Strobe Input - Strobes Input Row 
Address, Column Address, and Bank Select Inputs into 
respective latches when high; Latches on high-to-Iow 
transition. 

CS: Chip Select Input - Three-state's the Address 
Outputs and puts the control signal into a high-impedance 
logic "1" state when high (unless refreshing in one of 
the Refresh Modes). Enables all outputs when low. 

MO, M1, M2: Mode Control Inputs - These 3 control pins 
determine the 8 major modes of operation of the 74S409 
as depicted in Table 1. 

RF UO - The 110' pin functions as a Reset Counter Input 
when set low from an external open-collector gate, or as 
a flag output. The flag goes active-low in Modes 0 and 2 
when the End-of-Count output is at 127, 255, or 511 (see 
Table 3). in Auto-Refresh Mode it is the Refresh Request 
output. 

WIN: Write Enable Input. 

WE: Write Enable Output - Buffered output from WIN. 

CAS: Column Address Strobe Output - In Modes 3a, 5, 
and 6, CAS transitions low following valid column ad
dress. In Modes 3b and 4, it goes low after RIC goes low, 
or follows CASIN going low if RIC is already low. CAS is 
high during refresh. 

RAS 0-3: Row Address Strobe Outputs - Selects a 
memory bank decoded from B1 and BO (see Table 2), if 
RFSH is high. If RFSH is low, all banks are selected. 

BO, B1: Bank Select Inputs - Strobed by ADS. Decoded 
to enable one of the RAS outputs when RASIN goes low. 
Also used to define End-of-Count in Mode 7 • 

1165 East Arques Avenue, Sunnyvale, CA 94086 Tel: (408) 739-3535 TWX: 910-339-9229 

• analllhic l!T!n 
•• ",arles Il1Jn.U 

726 . © Ie MASTER 1983 



Dynamic RAM Controller/Driver 
SN74S40S/DPS40S 

Features/Benefits 
• All DRAM drive functions on one chip - minimizes 

skew on outputs, maximizes AC performance 

• On-chip capacitive-load drives (specified to drive up 
to 88 DRAMs) 

• Drives directly all 16k and 64k DRAMs 

• Capable of addressing 64k and 256k words 

• Propagation delays of 25 ns typical at 500 pF load 

• CAS goes low automatically after column addresses 
are valid if desired 

• Auto Access mode provides RAS, Row to Column, 
select, then CAS automatically and fast 

• WE follows WIN unconditionally-offering READ, 
WRITE or READ-MODIFY-WRITE cycles 

• On-chip 8-bit refresh counter with selectable End-of
Count (127 or 255) 

• End-of-Count indicated by RF 1/0 pin going low at 
127 or 255 

• Low input on RF 1/0 resets 8-bit refresh counter 

• CAS inhibited during refresh cycle 

• Fall-through latches on address inputs controlled by 
ADS 

• Three-state outputs allow multi-controller addressing 
of memory 

• Control output signals go high-impedance logic "1" 
when disabled for memory sharing 

• Power-up; counter reset, control signals high, address 
outputs three-state, and End-of-Count set to 127 

• Interchangeable with National DP8408 

• 6 modes of operation: 3 access, 1 refresh, and 2 set-up 

• 2 externally controlled modes: 1 access (Mode 4) and 
1 refresh (Modes 0, 1, 2) 

• 2 auto-access modes RAS - RIC - CAS automatic, 
with tRAH = 20 or 30 ns minimum (Modes 5, 6) 

• Externally controlled AII-RAS Access modes' for 
memory initialization (Mode 3) 

• End-of-Count value of Refresh Counter set by B1 and 
BO (Mode 7) 

SYSTEM 

SYSTEM 
CONTROL 

10, , 

18, , 
SYSTEM 

ADDRESS 

74S408 
DYNAMIC RAM 
CONTROLLERI 

DRIVE 

RAM 
CONTROL 

6, , 
500pFDRIVE 

81 , 
RAM 

MEMORY 

16k or 64k 
DYNAMIC 

ADDRESS RAM BANKS 

74S408 Interface Between System and DRAM Banks 

Ordering Information. 

PART NUMBER PACKAGE 

SN74S408/DP8408 N48, D48 

SN74S408-3 N48, D48 

Pin Configuration 

RIC 1 

CASIN 2 

SN74S408 

NC = NO CONNECTION 

TEMPERATURE 

COM 

COM, AC OPTION 

CAS 

Parts reprinted courtesy of-National Semiconductor 
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Octal Dynamic-RAM Driver 
with 3-state Outputs 
SN54/74S700,SN54/74S730, 
SN54/74S731,SN54/74S734 

Featuresl Benefits: 
• Provides M05 voltage .levels for 16K and 64K O-RAMs. 

• Undershoot of low-going output is less than -0.5V. 

• Large capacitive drive capability. 

• 5ymmetric rise and fall times by balanced output impedence. 

• Glitch-free outputs at power-up and power-down. 

• 20-pin 5KINNYOlp® saves spaces. 

• '5730/734 are exact replacements for the Am2965/66. 

• '5700n30n31n44 are pin-compatible with '5210/240/241/244, 
and can replace them in many applications. 

• Commercial devices are specified at VCC ±10%. 

Description: 
The 'S700, 'S730, 'S731, and 'S734 are buffers that can drive 
multiple address and control lines of MOS dynamic RAMs. The 
'S700 and 'S730 are inverting drivers and the 'S731 and 'S734 
are non-inverting drivers. The 'S7001731 are pin compatible 
with the 'S21 0/241 and have complementary enables. The 'S730 
is pin compatible with the 'S240 and an exact replacement for 
the Am2965. The 'S734 is pin compatible with the 'S244 and an 
exact replacement for the Am2966. 

These devices have been designed with an additional internal 
resistor in the lower output driver transistor circuit, unlike regular 
octal buffers. This resistor serves two purposes: it causes a 
slower fall time for a high-to-Iow transition, and it limits the 
undershoot without the use of an external series resistor. 

The 'S700, 'S730, 'S731 , and 'S734 have been designed to drive 

Logic Symbols 
5700 

(5210)* 

SKINNYDIP is a registered trademark of Monolithic Memories 

5730 
(52401 Am2965)* 

Ordering Information 
PART NUMBER PKG TEMP ENABLE POLARITY POWER 

SN54S700 J,F Mil High-
SN74S700 N,J Com Low 

Invert 
SN54S730 J,F Mil Low 
SN74S730 N,J Com 

S 
SN54S731 J,F Mil High-
SN74S731 N,J Com Low Non-

SN54S734 J,F Mil 
Invert 

Low 
SN74S734 N,J Com 

the highly capacitive input lines of dynamic RAMs. The drivers 
provide a guaranteed VOHof VCC-1.15 volts, a limit on the 
undershoot to 0.5V and a rise time symmetrical to the fall time by 
having balanced outputs. These features enhance dynamic 
RAM performance. 

A typical fully-loaded board dynamic-RAM array consists of 4 
banks of dynamic-RAM memory. Each bank has its own RAS 
and CAS, but has identical address lines. The RAS and CAS 
inputs to the array can come from one driver, reducing the skew 
between the RAS and CAS signals. Also, only one driver is 
needed to drive eight address lines of a dynamic RAM. The 
propagation delays are specified for 50pf and 500pf load 
capacitances, and the commercial-range specifications are extended 
to VCC ± 10%. 

All of the octal devices are packaged in the popular 2~pin 
SKINNYDIP. 

5731 
(5241)* 

5734 
(52441 Am2966)* 

• Indicates pin compatibility with available devices. 
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® MOTOROLA 

SEMICONDUCTORS 
DIGITAL LOGIC 

FAMILIES 
p.o. BOX 20912 • PHOENIX, ARIZONA 85036 

A "Supermarket" For Standard Logic 

Motorola carries a comprehensive inventory of standard 
components encompassing almost all major digital logic fam
ilies and technologies. 

Complementary (very low power) 
MOS (CMOS) 

Series MC14000/MC14500 - These standard lines of 
MSIISSI circuits contain a complement of nearly 200 device 
types with which to implement complete system designs. 
They feature the new JEDEC B-Series specifications with 
low-power-Schottky compatible outputs. A faster non
buffered line of devices is compatible with the B-Series, as 
well as with standard Schottky TTL, for mix-and-match 
versatility. 

Series MC14400 - This series of highly complex LSI de
vices consists of single-chip "subsystems" tailored for spe
cific application. Included are such major functions as smoke 
detectors, automotive speed-control processors, com
munications/telephone subsystems, and a variety of other 
function-dedicated components. 

MECL (very high-speed) Logic Circuit 
Motorola manufactures two basic lines of emitter-coupled 

logic (ECL) circuit: The pervasive MECL 10,000 family and 
more function-limited but higher speed MECL III family. The 
basic performance differences between these two lines are 
as follows: 

MECL FAMILY COMPARISONS 
MECL 10,000 

10,100 Series 10,200 Series 
Feature 10,500 Series 10,600 Series MECLIII 

1. Gate Propagation Delay 2 ns 1.5 ns 1 ns 
2. Output Edge Speed 2.2 ns 2.0 ns 1 ns 
3. Flip-Flop Toggle Speed 160 MHz 250 MHz 300-500 MHz 
4. Gate Power 25mW 25mW 60mW 
5. Speed Power Product 50 pJ 37 pJ 60 pJ 

*Average for Equivalent LSI Gate. 

MECL, MHTL, and MDTL are trademarks of Motorola Inc. 

@ Ie MASTER 1983 

CMOS • ECl • TTL 
MDTl. MHTl 

MECL 10,000 Series - A complement of more than 80 
circuits, ranging from simple gates to complex functions, such 
as arithmetic units and memories, populates this family of 
high-speed logic circuits. Devices are available in two tem
perature ranges - 30 to 85°C and - 55 to 125°C to meet the 
highest standards of performance. 

MECL III series- Basic logic circuits designed for highest 
speed requirements, as in test and communications equip
ment, and in high-speed sections of larger systems. MECL 
III circuits are compatible with MECL 10,000 devices to pro
vide the best speed-power combination for system designs. 

TTL Circuits 
Motorola manufactures several different families of TTL 

circuits: 
The MC54LS174LS Schottky series 
The MC3000/3100 series 
The MC4000/4300 Series 
Of these, the 54LS174LS low-power Schottky family is 

the most pervasive, with a wide selection of MSI compo
nents to simplify system designs. 

An impressive line of standard TTL complex functions in 
the MC4000/4300 series, provides significant reduction in 
package count over systems implemented with simpler fam
ilies. Phase Locked Loop functions are also available in this 
series. 

Other Logic Families 
MHTL Series MC660 - for use in equipment designed for 

high-noise environments. 
MDTL Series MC830/930 - An early logic family manu

factured primarily for replacement purposes. 
MC12000/12500 - Phase Locked Loop Series. 
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® MOTOROLA 

SEMICONDUCTORS 
P.O. BOX 20912 • PHOENIX, ARIZONA 85036 

New High-Speed Logic Family 
Much of the MECL 1 OKH Family of high-speed logic circuits 

will be pin-compatible with the existing MECL 10K Family, but 
double the performance standards. System clock rates are 
increased as much as 40%, parasitic capacitance drops by 
50%, and propagation delay is reduced by 50% with no cor
responding increase in power dissipation. Pin compatibility 
permits upgrading of existing designs without major modifi
cations. More complex logic functions will be available in the 
10KH family than were possible in MECL 10K. The MECL 1 OKH 
Family is performance compatible with the MECL Macrocell 
Array. 

Typical family characteristics 
for 10K and 10KH circuits 

10K 10KH 

Speed (ns) 2.0 1.0 
Power (mW) 25 22/25* 
Power-speed product (pJ) 50 22125 
Rise/fall times (ns) 2.0 1.2 

(2Q-80%) 
Temperature range (0C) -30 to +85 o to + 75 
Voltage regulated No Yes 
Technology Junction Oxide 

isolated isolated 

·VEE == 4.5 V/5.2 v 

MECL 10KH DC Specifications 
VEE = -S.2V + -50/0 

R Load = 50 n to -2.0 Vdc 
aoc 25°C 75°C 

Parameter Min Max Min Max Min Max 

V OH - -0.840 - -0.810 - -0.735 

V OHA -1.020 - -0.980 - -0.920 -

VOL -1.950 - -1.950 - -1.950 -
VOLA - -1.630 - -1.630 - -1.600 

V IHA - -1.170 - -1.130 - -1.070 

VILA -1.480 - :-1.480 - -1.450 -

MECL 10KH AC Specifications 
and Tracking 

aoc 25°C 75°C 
Parameter Min Typ Max Min Typ Max Min Typ Max Units 

tpD 0.7 1.1 1.6 0.7 1.0 1.5 0.7 1.1 1.7 ns 

Min Max Min Max Min Max 

tr (2Q-80%) 0.8 2.2 0.7 2.0 0.8 2.2 ns 

t, (2Q-80%) 0.8 2.2 0.7 2.0 0.8 2.2 ns 

VEE == -5.2V ::!::5% 

Parameter Propagation Delay variation Delay variation 
delay (ns)* vs temp (ps/oC) vs supply (ps/V) 

Typ Max Typ Max Typ Max 

tpD 10KH 1.0 1.5 0.5 4.0 0 0 
·VEE == 5.2V, Temp == 25°C 

MECl and Macrocell are trademarks of Motorola Inc. 
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Device 

MC10H016 
MC10H100 
MC10H101 
MC10H102 
MC10H103 
MC10H104 
MC10H105 
MC10H106 
MC10H107 
MC10H109 
MC10H113 
MC10H115 
MC10H116 
MC10H117 

MC10H118 
MC10H119 
MC10H121 

MC10H123 
MC10H124 
MC10H125 
MC10H130 
MC10H131 
MC10H135 
MC10H136 
MC10H141 
MC10H145 
MC10H155 

MC10H158 

MC10H159 

MC10H160 
MC10H161 
MC10H162 
MC10H164 
MC10H165 
MC10H166 
MC10H173 
MC10H174 
MC10H175 
MC10H176 
MC10H179 
MC10H180 
MC10H181 

DIGITAL LOGIC 
FAMILIES 

MECL10KH 

Initial 10KH products 

Function 

Binary Counter 
Quad 2-lnput NOR Gate WISt robe 
Quad ORINOR Gate 
Quad 2-lnput NOR Gate 
Quad 2-lnput OR Gate 
Quad AND Gate 
Triple 2-3-2 Input ORINOR Gate 

. Triple 4-3-3 Input NOR Gate 
Triple Exclusive ORINOR Gate 
Dual 4-5 Input ORINOR Gate 
Quad Exclusive OR Gate 
Quad line Receiver 
Triple line Receiver 
Dual 2-Wide OR-AND/OR-AND 

Invert Gate 
Dual 2-Wide 3-lnput OR-AND Gate 
4-Wide 4-3-3-3 Input OR-AND Gate 
4-Wic:le OR-AND/OR-AND-Invert 

Gate 
Triple 4-3-3 Input Bus Driver (25 H) 
Quad ,TTl-To-MECl Translator 
Quad MECL-To-TTL Translator 
Dual D Latch 
Dual D Master-Slave Flip-Flop 
Dual J-K Master-Slave Flip-Flop 
Universal Hexadecimal Counter 
4-Bit Universal Shift Register 
16 X 4-Bit Register File 
8 X 2-Bit Content Addressable 

Memory 
Quad 2-lnput Multiplexer 

(Non-Inverting Output) 
Quad 2-lnput Multiplexer 

(Inverting Output) 
12-Bit Parity Generator/Checker 
Binary TO 1-8 line Decoder (Low) 
Binary To 1-8 line Decoder (High) 
8 line Multiplexer 
8-lnput Priority Encoder 
5-Bit Magnitude Comparator 
Quad 2-lnput MUX W/Latch 
Dual 4 to 1 Multiplexer 
Quint Latch 
Hex D Flip-Flop 
Look Ahead Carry Block 
Dual High-Speed AdderlSubtracter 
4-Bit ALU 

MC10H186A Hex D Flip~Flop W/Common Reset 
MC10H188 Hex Buffer W/Enable 
MC10H189 Hex Inverter W/Enable 
MC10H209 Dual 4-5-lnput ORINORGate 
MC10H210 Dual 3-lnput. 3-0utput OR Gate 
MC10H211 Dual 3-lnput, 3-0utput NOR Gate 
MC10H330 Quad Bus Transceiver W/2-1 Output 

MUX (250) 
MC10H332 Quad Bus Transceiver W/4-1 Output 

MUX (250) 
MC10H334 Quad Bus Transceiver WlTral)smitl 

Receiver Latches (250) 
MC10H350 Quad MECLto TTL Translator 

(Single Power Supply + 5.0V 
or -5.2V) 

MC10H423 Triple 3-lnput Bus Driver 
W/Enable (25 0) 

MC10H424 Quad TTL-To-MECL Translator 
(ECL Strobe) 

Available 

Now 
4Q82 
Now 
Now 
No'w 
Now 
Now 

4Q82 
Now 
Now 
1Q83 
2Q83 
Now 

Now 
Now 

. Now 

Now 
2Q83 
4Q82 
4Q82 
Now 
Now 
2Q83 
Now 
Now 
Now 

2H83 

Now 

Now 
Now 
Now 
Now 
Now 
4Q82 
4Q82 
Now 
Now 
Now 
Now 
Now 
Now 
4Q82 
4Q82 
1Q83 
1Q83 
Now 

A 
A 

1083 

2Q83 

2Q83 

2Q83 

2Q83 

1Q83 
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FAST TTL 54FOO/74FOO 
Integrated Circuits 

The FAST Schottky TTL family provides a 75-80% power 
reduction compared to standard Schottky (54174S) TTL and 
yet offers a 20-40% improvement in circuit performance over 
the standard Schottky due to Motorola's state-of-the-art oxide 
isolated process (MOSAIC). This is a new product line; con
tact your Motorola representative for complete details and 
current introduction status. 

MC54FOO Series ( - 55 to + 125°C) 
MC74FOO Series (0 to + 70°C) 

Suffix: N ••. Plastic (only 74-series) 
J ... Ceramic (54174 series) 

FAST TTL INTRODUCTION LIST 

Device Function Available 

FOO Quad 2-lnput NAND Gate Now 
F02 Quad 2-lnput NOR Gate Now 
F04 Hex Inverter Now 
F08 Quad 2-lnput AND Gate Now 
F10 Triple 3-lnput NAND Gate Now 
F11 Triple 3-lnput AND Gate Now 
F20 Dual 4-lnput NAND Gate Now 
F32 Quad 2-lnput OR Gate 4Q82 
F64 4-2-2-3 Input AND/OR/INVERT/ 

Gate Now 
F74 Dual 0 Flip Flop 4Q82 
F86 Quad Ex/OR Gate 2Q83 
F109 Dual J-K Flip Flop W/Preset 4Q82 
F112 Dual J-K Flip Flop 2Q83 
F113 Dual J-K Flip Flop 2Q83 
F114 Dual J-K Flip Flop 2Q83 
F138 1-0f-8 Decoder/Demultiplexer 1Q83 
F139 Dual 1-Of-4 Decoder/ 

Demultiplexer 1Q83 
F151 8-lnput Multiplexer 1Q83 
F153 Dual 4-lnput Multiplexer 1Q83 
F157 Quad 2-lnput Multiplexer 1Q83 
F158 Quad 2-lnput Multiplexer 1Q83 
F160 BCD Decade Counter, 

Asynchronous Reset 2H83 
F161 4-Bit Binary Counter, 

Asynchronous Reset 2H83 
F162 BCD Decade Counter, 

Synchronous Reset 2H83 
F163 4-Bit Binary Counter, 

Synchronous Reset 2H83 
F168 Up/Down Decade Counter 2H83 
F169 Up/Down Binary Counter 2H83 
F174 Hex 0 Flip Flop 2Q83 
F175 Quad 0 Flip Flop 2Q83 
F181 4-Bit ALU 2Q83 
F182 Look Ahead Carry Generator 2Q83 
F190 Up/Down Decade Counter 2Q83 

© Ie MASTER 1983 

Pins 

14 
14 
14 
14 
14 
14 
14 
14 

14 
14 
14 
16 
16 
14 
14 
16 

16 
16 
16 
16 
16 

16 

16 

16 

16 
16 
16 
16 
16 
24 
16 
16 

Device 

F191 
F192 

F193 

F194 
F195 
F240 

F241 
F242 

F243 

F244 

F245 
F251 
F253 
F257 

F258 

F280 

F283 
F299 
F350 
F352 
F353 

F373 

F374 
F378 
F379 

F381 
F382 
F521 
F533 

F534 
F537 
F538 
F539 
F620 

F623 
F640 

F643 

F645 
F2960 

F2968 
F2969 

F2970 

Function 

Up/Down Binary Counter 
Up/Down Decade Counter With 
Clear 

Up/Down Binary Counter With 
Clear 

Universal Shift Register 
4-Bit Shift Register 
Octal Bus/Line Driver/lnverting/ 
3-State 

Octal Bus/Line Driver/3-State 
Quad Bus Transceiver/lnvertingl 
3-State 

Quad Bus Transceiver/ 
Non-lnverting/3-State 

Octal Bus Driver/ 
Non-lnverting!3-State 

Octal Bus Transceiver 
8-lnput Multiplexer/3-State 
Dual 4-lnput Multiplexer/3-State 
Quad 2-lnput Multiplexer/ 
3-State 

Quad 2-lnput Multiplexer/ 
Inverting/3-State 

9-Bit Odd/Even Parity 
Gen/Checker 

4-Bit Full Adder 
8-Bit Shift/Store Register 
4-Bit Shifter/3-State 
Dual 4-lnput Multiplexer 
Dual 4-lnput Multiplexerl 
3-State 

Octal Transparent Latchl 
3-State 

Octal 0 Flip Flop/3-State 
Parallel 0 Register W/Enable 
Quad Parallel Register 
W/Enable 

4-Bit ALU 
4-Bit ALU 
Octal Comparitor 
Octal Transparent Latch/ 
3-State 

Octal 0 Flip Flop/3-State 
1-Of-10 Decoder/3-State 
1-Of-8 Decoder/3-State 
1-Of-4 Decoder/3-State 
Octal Bus Transceiver/Inverting! 
3-State 

Octal Bus Transceiver/3-State 
Octal Bus Transceiver/Inverting! 
3-State 

Octal Bus Transceiver/lnvertingl 
True/3-State 

Octal Bus Transceiver/3-State 
Error Detection and Correction 
Unit 

DynamiC Memory Controller 
Memory Timing Controller 
W/EDAC 

Memory Timing Controller 
W/O EDAC 

Available Pins 

2Q83 16 

2Q83 16 

2Q83 16 
2H83 16 
2H83 16 

4Q82 20 
4Q82 20 

4Q82 14 

4Q82 14 

4Q82 20 
1Q83 20 
1Q83 16 
4Q82 16 

1Q83 16 

1Q83 16 

2H83 14 
2H83 16 
2H83 20 
2H83 16 
4Q82 16 

4Q82 16 

1Q83 20 
1Q83 20 
2Q83 16 

2H83 16 
2Q83 20 
2Q83 20 
2Q83 20 

1Q83 20 
1Q83 20 
1Q83 20 
1Q83 20 
1Q83 20 

1Q83 20 
1Q83 20 

1Q83 20 

1Q83 20 
1Q83 20 

1Q83 48 
2H83 48 

2H83 48 

2H83 24 
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® MOTOROLA 

ALS TTL 54ALSOO/74ALSOO 
Integrated Circuits 
The Advanced Low Power Schottky TTL family (ALS TTL) 
provides a 50% power reduction compared to standard 
54/74LS TTL and yet offers improved circuit performance 
over the standard LS due to Motorola's state-of-the-art oxide 
isolated process (MOSAIC). This is a new product line; con
tact your Motorola representative for complete details and 
current introduction status. 

SN54ALSOO Series ( - 55 to + 125°C) 
SN74ALSOO Series (0 to + 70°C) 

Suffix: J ... Ceramic (54/74 series) 

ALS TTL INTRODUCTION LIST 

Device Function Available Pins Device 

ALSOO Quad 2-lnput NAND Gate Now 14 ALS193 
ALSOI Quad 2-lnput NAND Gate. 

Open-Collector 4082 14 ALS238 
ALS02 Ouad 2-lnput NOR Gate 1083 14 
ALS03 Quad 2-lnput NAND Gate. ALS239 

Open-Collector 4082 14 
ALS04 Hex Inverter Now 14 
ALS05 Hex Inverter. Open-Collector Now 14 ALS240 
ALS08 Ouad 2-lnput AND Gate Now 14 
ALS09 Ouad 2-lnput AND Gate. ALS241 

Open-Collector 1083 14 ALS242 
ALS10 Triple 3-lnput NAND Gate 1083 14 
ALSII Triple 3-lnput AND Gate 1083 14 ALS243 
ALS12 Triple 3-lnput NAND Gate. 

Open-Collector 1083 14 ALS244 
ALS13 Dual 4-lnput Schmitt Trigger 2083 14 
ALS14 Hex Schmitt Trigger 2083 14 ALS245 
ALS15 Triple 3-lnput Schmitt Trigger 1083 14 
ALS20 Dual 4-lnput NAND Gate 4082 14 ALS251 
ALS22 Dual 4-lnput NAND Gate. ALS253 

Open-Collector 4082 14 
ALS27 Triple 3-lnput NOR Gate 1083 14 ALS257 
ALS28 Ouad 2-lnput NOR Buffer 4082 14 
ALS32 Ouad 2-lnput OR Gate 4082 14 ALS258 
ALS33 Ouad 2-lnput NOR Buffer. 

Open-Collector 4082 14 ALS273 
ALS37 Quad 2-lnput NAND Buffer 4082 14 ALS352 
ALS38 Dual 4-lnput NAND Buffer 4082 14 
ALS40 Dual 4-lnput NAND Buffer 4082 14 ALS353 
ALS74 Dual 0 Flip Flop Now 14 
ALS109 Dual J-K Flip Flop W/Preset 4082 16 ALS373 
ALS132 Ouad 2-lnput Schmitt Trigger 2083 14 
ALS138 1-01-8 Decoder/Demultiplexer 4082 16 ALS374 
ALS139 Dual 1-01-4 Decoder/ ALS377 

Demultiplexer 4082 16 ALS533 
ALS151 8-lnput Multiplexer 1083 16 
ALS153 Dual 4-lnput Multiplexer 4082 16 ALS534 
ALS157 Ouad 2-lnput Multiplexer/ ALS537 

Non-Inverting 4082 16 ALS538 
ALS158 Quad 2-lnput Multiplexer/ ALS539 

Inverting 4082 16 ALS540 
ALS160 BCD Decade Counter/ ALS541 

Asynchronous Reset ALS560 
(9910 Type) 4082 16 ALS561 

ALS161 4-Bit Binary Counter. ALS563 
Asynchronous Reset ALS564 
(9316 Type) 4082 16 ALS568 

ALS162 BCD Decade Counter/ 
Synchronous Reset 4082 16 ALS569 

ALS163 4-Bit Binary Counter/ 
Synchronous Reset 4082 16 ALS573 

ALSI64 8-Bit Serial-In/Parallel-Out 
Shift Register 1083 14 ALS574 

ALS168 4-Bit Up/Down Decade Counter ALS576 
Synchronous Reset 1083 16 

ALS169 4-Bit Up/Down Binary Counter/ ALS580 
Synchronous Reset 1083 16 

ALS190 Up/Down Decade Counter 4082 16 ALS620 
ALS191 Up/Down Binary Counter 4082 16 
ALS192 Up/Down Decade Counter ALS621 

W/Clear 4082 16 

MOSAIC is a trademark of Motorola Inc. 
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Function 

Up/Down Binary Counter 
W/Clear 

1-01-8 Decoder/Demultiplexer/ 
(Active High Outputs) 

Dual 1-01-4 Decoder/ 
Demultiplexer/(Active High 
Outputs) 

Octal Bus/Line Driver/lnverting/ 
3-State 

Octal Bus/Line Driver/3-State 
Ouad Bus Transceiver/ 
Inverting/3-State 

Ouad Bus Transceiver/ 
Non-lnverting/3-State 

Octal Driver/Non-Inverting/ 
3-State 

Octal Bus Transceiver/ 
Non-lnverting/3-State 

8-lnput Multiplexer/3-State 
Dual 4-lnput Multiplexer/ 
3-State 

Ouad 2-lnput Multiplexer/ 
Non-lnverting/3-State 

Ouad 2-lnput Multiplexer/ 
Inverting/3-State 

Octal 0 Flip Flop W/Clear 
Dual 4-Multiplexer/lnverting 
ALS 153 

Dual 4-Multiplexer/3-State 
ALS 352 

Octal Transparent Latch/ 
3-State 

Octal 0 Flip Flop/3-State 
Octal 0 Flip Flop W/Enable 
Octal Transparent Latch/ 
Inverting 

Octal D-Type Flip Flop/Inverting 
1-01-10 Decoder/3-State 
1-01-8 Decoder/3-State 
Dual 1-01-4 Decoder/3-State 
Octal Buffer/3-State 
Octal Buffer/3-State 
4-Bit Decad~ Counter/3-State 
4-Bi Binary Counter/3-State 
8-Bit Latch/3 State 
Octal 0 Flip Flop/3-State 
Decade Up/Down Counter/ 
3-State 

Binary Up/Down Counter/ 
3-State 

Octal Transparent Latch/ 
3-State 

Octal 0 Flip Flop/3-State 
Octal 0 Flip Flop/lnverting/ 
3-State 

Octal Transparent Latch/ 
Inverting/3-State 

Octal Transceiver W/Storage/ 
3-State 

Octal Transceiver W/Storage/ 
Open Collector 

Device Function Available Pin. 

ALS622 Octal Transceiver W/Storage/ 
Open Collector Now 20 

ALS623 Octal Transceiver W/Storage/ 
3-State Now 20 

ALS63B Octal Bus Transceiver/lnverting/ 
Available Pins 3-State Now 20 

ALS639 Octal Bus Transceiver/3-State Now 20 
4082 16 ALS640 Octal Bus Transceiver/lnverting/ 

3-State Now 20 

4082 16 ALS641 Octal Bus Transceiver/ 
Non-Inverting/Open Collector Now 20 

ALS642 Octal Bus Transceiver/lnverting/ 
4082 16 Open Collector Now 20 

ALS643 Octal Bus TransceiverfTrue/ 
Now 20 Inverting/3-State Now 20 
Now 20 ALS644 Octal Bus TransceiverfTrue/ 

Inverting/Open Collector Now 20 
Now 14 ALS646 Octal Transceiver/Latch/ 

Multiplexer/Non-Inverting/ 
Now 14 3-State 1083 24 

ALS647 Octal Transceiver/Latch/ 
Now 20 Multiplexer/Non-Inverting/Open 

Collector 1083 24 
Now 20 ALS648 Octal Transceiver/Latch/ 
1083 16 Multiplexer/lnverting/3-State 1083 24 

ALS649 Octal Transceiver/Latch/ 
4082 16 Multiplexer/Inverting/Open 

Collector 1083 24 
1083 16 ALS671 Binary Bidirectional Shift 

Register/Latch/Multiplexer/ 
1083 16 3-State 4082 20 
Now 20 ALS672 BCD Bidirectional Shift 

Register/Latch/Multiplexer/ 
4082 16 3-State 4082 20 

ALS690 Decade Counter/Latch/ 
4082 16 Multiplexer/Asynchronous 

Reset/3-State 4082 20 
1083 20 ALS691 Binary Counter/Latch/ 
1083 20 Multiplexer/Asynchronous 
Now 20 Reset/3-State 4082 20 

ALS692 Decade Counter/Latch/ 

1083 20 Multiplexer/Synchronous 

1083 20 Reset/3-State 4082 20 
1083 20 ALS693 Binary Counter/Latch/ 
1083 20 Multiplexer/Synchronous 
1083 20 Reset/3-State 4082 20 
2083 20 ALS694 Decade Counter/Latch/ 
2083 20 Multiplexer/Synchronous/ 
1083 20 Asynchronous Reset/3-State 4082 20 
1083 20 ALS695 Binary Counter/Latch/ 
2H83 20 Multiplexer/Synchronous/ 
2H83 20 Asynchronous Reset/3-State 4082 20 

ALS696 Decade Counter/Register/ 
4082 20 Multiplexer/3-State 4082 20 

ALS697 Binary Counter/Register/ 
4082 20 Multiplexer/3-State 4082 20 

ALS698 Decade Counter/Register/ 
2H83 20 Multiplexer/3-State 4082 20 
2H83 20 ALS699 Binary Counter/Register/ 

Multiplexer/3-State 4082 20 
2H83 20 ALS790 Error Detection and Correction See 

Circuit F2960 
2H83 20 ALS873 Octal Transparent Latch 2H83 24 

ALS874 Octal 0 Flip Flop 2H83 24 
Now 20 ALS876 Octal 0 Flip Flopllnverting 2H83 24 

ALS880 Octal Transparent Latch/ 
Now 20 Inverting 2H83 24 
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SEMICONDUCTORS 
High·Speed 

CMOS 
Logic Family 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 

For the first time, a higher-performance standard digital 
logic family is available that combines the popular features of 
CMOS and the traditional characteristics of LSTTL. 
Previously, designers were forced to choose between CMOS 
low power dissipation and good noise immunity and LSTTL 
high operating frequencies, short propagation delays, and 
good fanout or drive capability. The best of both 
technologies is now available in Motorola's newest digital 
logic family - High-Speed CMOS Logic (MC54174HC). 
Higher performance is available for most applications -
yielding speed improvements as well as significant cost sav
ings. 

The family is composed of gates, flip-flops, buffers, octal 
devices and various MSI functions such as counters, shift 
registers, and decoders. Many of the popular CMOS and LS 
functions have been incorporated into the new logic family 
with full pinout capability for each function. In addition, the 
family has temperature ratings of - 40 to + 85°C (74 series) 
and - 55 to 125°C (54 series) for both commercial and high
reliability requirements. The base LS supply voltage of 
5 V ± 10% has been increased to a full rating of 2-6 V with 
the absolute maximum limited at - 0.5 and 7 V. Because of 
its extra speed and performance, the High-Speed CMOS 
Logic Family provides an ideal interface for CMOS memory 
and microprocessor system applications. Examples of the in
creased operating parameters are shown in the charts below. 

Family Comparisons in Key Specifications 
(Typical Gate) 

Specification CMOS LS HC 

Propagation Delay 300 ns 15 ns 15 ns 
(tPHL/tPLH) 

Quiescent Power Dissipation 40p.W 22mW l00p.W 

Input Current ±1.0p.A 0.1 mA ± 1.0p.A 

Maximum Operating >1 MHz 30 MHz 30 MHz 
Frequency (fmax) 

Fanout Capability (LS Drive) 1 Load 10 Loads 10 Loads 

Worst Case Noise Margins 

VNL 29% VCC 8% VCC 19% Vec 
VNH 29% VCC 14% VCC 29% VCC 

Quiescent Current 7.5p.A 4.4 mA 20p.A 
(Per Package) 

Operating Temperature -40 to o to -40 to 
+85°C + 70°C +85°C 

-55 to -55 to -55 to 
+ 125°C + lZ5°C + 125°C 

Forty-three (43) devices are available through September 
1982, with specific device introductions continuing through 
1983. Contact your Motorola representative for pricing and 
sample availability. 
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MC54/74HCXXX 

SWITCHING CHARACTERISTICS 
(Tentative Maximum Values) 

74HC244 74HC74 
Bus D Flip- 74HC194 74HCOO 

Symbol Parameters Driver Flop Register Gate 

fmax Maximum Clock 30 MHz 30 MHz 
Frequency 

tPHLI Prop. Delay, 18 ns 30 ns 26 ns 15 ns 

tPLH Clock to Q 

tsu Setup Time, 20 ns 20 ns 
Data to Clock 

th Hold Time, o ns o ns 
Clock to Data 

tw Pulse Width, 16 ns 16 ns 
Clock and Clear 

tr Input Clock 500 ns 500 ns 500 ns 
Rise Time 

CPD· Power Dissipation 100 pF 100 pF 100 pF 100 pF 

tpZLI Three-State 30 ns 
tpZH Enable Time 

tpLzl Three-State 25 ns 

tpHZ Disable Time 

• CPD is an equivalent device capacitance for calculating power 
dissip'ation using PD = CPD V CC2f 

INITIAL PRODUCT LINE BY FUNCTION 

Function Number of Devices 

Gates 24 

NAND/NOR 11 

AND/OR 3 
Excl usive-O R I Excl usive-NOR 2 
Invertersl Buffers 8 

Flip Flops/ Latches 18 

Registers 6 
Shift Register 5 
Storage 1 

Counters 12 
Binary 7 
Decade 5 

Decoders/ Encoders 17 

Transceiversl Line Drivers 11 
Octal Bus Transceiver 6 
Quad Bus Transceiver 2 
Octal Buffer/Line Driver 3 

Others 11 
Multivibrators 2 
Comparators 2 
Parity Generator 1 
TTL-to-CMOS Level Translator 6 

TOT AL DEVICES 99 
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~ National Semiconductor 

MM74HCXXXX High Speed CMOS 
Logic Family 
Combines: 
CMOS J.LW Power Dissipation 
CMOS High Noise Immunity 
With 
LS Equivalent Speeds 
LS Output Drive 
LS Pinout 

• 
HIGH SPEED CMOS PRODUCT GUIDE 

NAND I NOR Gates 

MM54HCOO! MM74HCOO Quad 2·lnput NAND Gate 
MM54HC02 I MM74HC02 Quad 2·lnput NOR Gate 
MM54HC10! MM74HC10 Triple 3·lnput NAND Gate 
MM54HC20! MM74HC20 Dual 4·lnput NAND Gate 
MM54HC27! MM74HC27 Triple 3·lnput NOR Gate 
MM54HC30! MM74HC30 B·lnput NAND Gate 
MM54HC133! MM74HC133 13·lnput NAND Gate 
MM54HC4002 ! MM74HC4002 Dual 4·lnput NOR Gate 
MM54HC407B! MM74HC407B B·lnput NOR Gate 

AND I OR I XOR I XNOR Gates 

MM54HCOB! MM74HCOB Quad 2·lnput AND Gates 
MM54HCll ! MM74HCll Triple 3·lnput AND Gate 
MM54HC32 ! MM74HC32 Quad 2·lnput OR Gate 
MM54HCB6 ! MM 74HCB6 Quad 2·lnput Exclusive·OR (XOR) Gate 
MM54HC266 ! MM74HC266 Quad 2·lnput Exclusive NOR (XNOR) Gate 
MM54HC4075 ! MM74HC4075 Triple 3·lnput OR Gate 

Inverters I Non·lnvertlng '!Suffers I Bus Drivers 

MM54HC04 I MM74HC04 Hex Inverter 
MM54HC240! MM74HC240 Inverting Octal TRI·STATE~ Buffer 
MM54HC241 ! MM74HC241 Octal TRI·STATE Buffer 
MM54HC244! MM74HC244 Octal TRI·STATE Buffer 
MM54HC365! MM74HC365 Hex TRI·STATE Buffer 
MM54HC3661 MM74HC366 Inverting Hex TRI·STATE Buffer 
MM54HC367 I MM74HC367 Hex TAI·STATE Buffer 
MM54HC368 I MM74HC368 Inverting Hex TRI·STATE Buffer 
MM54HC4049! MM74HC4049 Hex Inverting Logic Level Down Converter 
MM54HC4050! MM74HC4050 Hex Logic Level Down Converter 
MM54HC4305 I MM74HC4305 TIL Input Octal TRI·STATE Inverting Buffer 
MM54HC4306 ! MM74HC4306 TIL Input Octal TRI·STATE Buffer 

Bus Transceivers 

MM54HC242! MM74HC242 Inverting Quad TRI·STATE Transceiver 
MM54HC243! MM74HC243 Quad TRI·STATE Transceiver 
MM54HC245! MM74HC245 Octal TRI-STATE Transceiver 
MM54HC640 I MM74HC640 Inverting Octal TRI·STATE Transceiver 
MM54HC643! MM74HC643 Octal TRI·STATE Transceiver 
MM54HC6461 MM74HC646 Octal Bus Transceivers I Registers 
MM54HC648 ! MM74HC648 Inverting Octal Bus Transceivers I Registers 

Schmitt Triggers 

MM54HC14 I MM74HC14 Hex Inverting Schmitt Trigger 
MM54HC1321 MM74HC132 Quad 2·lnput NAND Schmitt Trigger 

One Shots 

MM54HC123 I MM74HC123 Dual Monostable Multivibrator 
MM54HC221 ! MM74HC221 Dual Monostable Multivibrator 
MM54HC4538 I MM74HC4538 Retriggerable Monostable Multivibrator 

Arithmetic Circuits 

MM54HC85 I MM74HC85 4·Bit Magnitude Comparator 
MM54HC688 I MM74HC688 8·Bit Magnitude Comparator 

Flip-Flops I Latches I Registers 

MM54HC73 I MM74HC73 Dual J·K Flip·Flop with Clear 
MM54HC74! MM74HC74 Dual 0 Flip·Flop with Preset and Clear 
MM54HC75 I MM74HC75 4·Bit Bistable Latch with Q and 0 Qutput 
MM54HC76 I MM74HC76 Dual J·K Flip-Flop with Preset and Clear 
MM54HC77! MM74HC77 4-Bit Bistable Latch 
MM54HC1071 MM74HC107 Dual J·K Flip·Flop with Clear 
MM54HC109! MM74HC109 Dual J-K Flip-Flop with Preset and Clear 
MM54HCl12! MM74HCl12 ' Dual J·K Flip·Flop with Preset and Clear 
MM54HC173 I MM74HC173 TRI·STATEII Quad 0 Flip-Flop 
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MM54HC1751 MM74HC175 Quad D-Type Flip·Flop with Clear 
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MM54HC259 I MM74HC259 8·Bit Addressable Latch I 3·t0-8 Line Decoder 
MM54HC373 I MM74HC373 TRI·STATE Octal D-Type Latch 
MM54HC374 I MM74HC374 TRI-STATE Octal D·Type Fllp·Flop 

lsm 
!!lli!-
WORST CASE 
TYPICAL 

HIGH·SPEED 
CMOS SYSTEM 

WORST CASE 
TYPICAL 

THE SYSTEMS 
CONSIST OF: 
200 GATES 
150 COUNTERS 
150 FUll ADDERS 

Ct. 50pFAU 
OUTPUTS 

MM54HC533 I MM74HC533 TRI·STATE Octal D·Type with Inverting Outputs 
MM54HC534 I MM74HC534 TRI·STATE Octal D·Type Flip·Flop with Inverting Outputs 
MM54HC563 I MM74HC563 TRI·STATE Octal D·Type Latch with Inverting Outputs 
MM54HC564 I MM74HC564 TRI·STATE Octal D·Type Flip·Flop with Inverting Outputs 
MM54HC573 I MM74HC573 TRI·STATE Octal D·Type Latch 
MM54HC574 I MM74HC574 TRI·STATE Octal D·Type Flip·Flop 
MM54HC646 I MM74HC646 Non·inverting Octal Bus Transceivers I Registers 
MM54HC648 I MM74HC648 Inverting Octal Bus Transceivers I Registers 
MM54HC4301 I MM74HC4301 TIL Input Octal TRI·STATE Latch (Inverting) 
MM54HC4302 I MM74HC4302 TIL Input Octal TRI·STATE Latch 
MM54HC4303 I MM74HC4303 TIL Input Octal TRI·STATE Flip·Flop (Inverting) 
MM54HC4304 I MM74HC4304 . TIL Input Octal TRI·STATE Flip·Flop 

Shift Registers 

MM54HCl64 I MM74HCl64 8·Bit Serial·ln Parallel·Out Shift Register 
MM54HC165 I MM74HC165 8·Bit Parallel·ln Serial Out Shift Register 
MM54HC194 I MM74HCl94 4·Bit Bidirectional Universal Shift Register 
MM54HC195 I MM74HC195 4·Bit Parallel·Shift Register 
MM54HC299 I MM74HC299 8·Bit TAI·STATE Universal Shift Aegister 

Counters 

MM54HCl60 I MM74HCl60 Synchronous Decade Counter 
MM54HC161 I MM74HC161 Synchronous Binary Counter 
MM54HC162 I MM74HC162 Synchronous Decade Counter 
MM54HCl63 I MM74HCl63 Synchronous Binary Counter 
MM54HC192 I MM74HC192 Synchronous Decade Up I Down Counter 
MM54HC193 I MM74HC193 Synchronous Binary Up I Down Counter 
MM54HC390 I MM74HC390 Dual 4·Bit Decade Counter 
MM54HC393 I MM74HC393 Dual 4·Bit Binary Counter 
MM54HC4017 I MM74HC4017 Decade Counter I Divider with 10- Decoded Outputs 
MM54HC4020 I MM74HC4020 14 Stage Binary Counter 
MM54HC4040 I MM74HC4040 12 Stage Binary Counter 
MM54HC4060 I MM74HC4060 14 Stage Binary Counter 

Decoders I Encoders 

MM54HC42 I MM74HC42 BCD·to·Decimal Decoder 
MM54HCl38 I MM74HCl38 3·to-8 Line Decoder 
MM54HC139 I MM74HC139 Dual 2·to·4 Line Decoder 
MM54HC147 I MM74HC147 10·Line to 4·Line Priority Encoder 
MM54HCl54 ! MM74HCl54 4·to·16 Line Decoder 
MM54HC259 I MM74HC259 8·Bit Addressable Latch I 3·to-8 Line Decoder 
MM54HC280 I MM74HC280 Odd I Even Parity Generator I Checker 
MM54HC45111 MM74HC4511 BCD·to·7 Segment Latch I Decoder I Driver 
MM54HC4514 I MM74HC4514 4·Line to 16· Line Decoder with Latch 
MM54HC4543 I MM74HC4543 BDC·to·7 Segment Latch I Decoder I Driver for Liquid Crystal 

Displays 

Multiplexers 

MM54HC151 I MM74HC151 8-Channel Digital Multiplexer 
MM54HC153 I MM74HCl53 Dual 4·lnput Multiplexer 
MM54HCt57 I MM74HC157 Quad 2·lnput Multiplexer 
MM54HCl58 I MM74HCl58 Quad 2·lnput Multiplexer (Inverted Output) 
MM54HC2511 MM74HC251 8-Channel TAI·STATE'" Multiplexer 
MM54HC2531 MM74HC253 Dual 4·Channel TAI·STATE Multiplexer 
MM54HC2571 MM74HC257 Quad 2·Channel TAI·STATE Multiplexer 
MM54HC354 I MM74HC354 8·Channel TAI·STATE Multiplexers with Latches 
MM54HC356 I MM74HC356 8·Channel TAI·STATE Multiplexers with Latches 

Contact your local National SemIconductor Sales Office or Distributor for more Information. 
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NATIONAL SEMICONDUCTOR MOS/LSI 

PART TYPE DESCRIPTION 

MM74CXXX-SERIES DISPLAY DRIVERS 

MM74C945n 

MM74C946N 

MM74C911 

MM74C912 

MM74C917 

4-digit up/down counter 
w/latch/decoder driver 

4V~igit counter/decoder 
driver for LCD displays 

4-digit display controller 

fkiigit BCD display/driver 

6-digit hex display/driver 

MM54XX-SERIES DISPLAY DRIVERS 

MM5450/51 34/35 segment LED 

MM5452153 32133 segment LCD 

MM5445/6n /8 33-35 segment VF 

FEATURES 

• 4-decade U/D counter 
• Schmitt trigger clock input 
• Direct 4-digit drive 
• Store and reset inputs 

• Direct 4Y2-digit 7-segment display drive 
• Carry output for cascading 4-digit blocks 

• Store and reset inputs 

• TTL-compatible inputs 
• Internal oscillator 
• Segment expandability 

• TTL-compatible inputs 
• Internal-segment decoder 
• Direct-base drive-to-digit transistors 

• TTL-compatible inputs 
• Internal-segment decoder 
• Direct-base drive-to-digit transistors 

• Serial data in 
• Brightness control 
• . Data enable, cascadeable 

• Serial data in 
• Oscillator on-board 
• Data enable, cascadeable 

• Serial data in 
• Brightness control 
• Data enable, cascadeable 

MICROPROCESSOR-COMPATIBLE CLOCKS - LOW-POWER CMOS 

MM58167A 8-bit bus clock • Time: 1/100 sec - months 
• RAM: 56 bits 
• Interrupts: 1 sec -1 month and RAM compare 

MM58174A 4-bit bus clock • Package: 24-pin 
• Time: 1110 sec - years 
• Interrupts: 0.5-, 5-, 6O-sec 
• Package: 16-pin 

DIGITAL CLOCK/RADIO 

MM5458/59 Alarm clock/radio • LED duplex 
• 12124-hour, 50/60 Hz 
• Sleep/snooze 
• Battery back-up 

MM5466 Dual alarm clock/radio • LED duplex 
• 12124-hour, SO/50 Hz 
• Sleep/snooze 
• Battery back-up 

© Ie MASTER 1983 735 
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~ Semiconductor 

PRELIMINARY 
October 1982 

MM74HC942 300 Baud P2CMOS™ Modem 

General Description 
The MM74HC942 is a full duplex low speed modem. It pro
vides a 300 baud bidirectional serial interface for data com
munication over telephone lines and other narrow 
bandwidth channels. It is Bell 103 compatible. 

The device is manufactured on National's p2 CMOSTM pro
cess. Switched capacitor techniques are used to perform 
analog signal processing. 

MODULATOR SECTION 

The modulator contains a frequency synthesizer and a sine 
wave synthesizer. It produces a phase coherent frequency 
shift keyed (FSK) output. 

LINE DRIVER AND HYBRID SECTION 

The line driver and hybrid are designed to facilitate connec
tion to a 600 n phone line. They can perform two to four wire 
conversion and drive the line at a dBm. 

DEMODULATOR SECTION 

The demodulator incorporates anti-aliasing filters, a receive 
filter. limiter, discriminator, and carrier detect circuit. The 
nine pole receive filter provides 60 dB of transmitted tone 
rejection. The discriminator is fully balanced for stable 
operation. 

p2 CMOS'" IS a trademark of National Semiconductor Corp, 

Connection Diagram Dual-in-line Package 

OSI TLA 

ALB GNO 

CD EXI 

Features 

• All filtering, modulator, demodulator, line driver, 
and hybrid on single Ie 

• Full duplex answer or originate modes - Bell 103 
compatible 

• Low operating power plus "stand-by" power-down 
mode 

• Analog loopback for self test 

• ±5V supplies 

• Adjustable "carrier detect" and "transmit" levels 

Applications 

• Built-in low speed-modems - personal computers 

• Remote data collection 

• Radio telemetry 

• Credit verification 

• Stand-alone modems 

• Remote process control 

• Portable terminals 

Block Diagram 

VCC GNO Vee XTALS XTALO 

t--t- SOT 

TLA --t----t 
TIMING 

AND 
CONTROL 

t---t-- ALe 

t--t- OIA 
COT TXA 

t---t-- TXD 

RXO RXA1 
OSI --t~-..... - .... - .... 

Vcc RXA2 RXO 
TXA --1--...... < 

COA SOT 

XTALO OIA EXI --t------~ 

XTALS vee 

FTLC TXO RXA 1 --1 ..... ---1 

COA COT FTLC 

:s: 
o c. 
C'D 
3 
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October 1982 

Programmable Array Logic (PAL ® ) 

High-Speed PAL Series 20A 

General Description 
The PAL!> family utilizes National Semiconductor's 
Schottky TTL process and bipolar PROM fusible-link 
technology to provide user-programmable logic to re
place conventional SSIIMSI gates and flip-flops. Typical 
chip count reduction gained by using PALs is greater 
than 4:1. 

The family lets the systems engineer customize his chip 
by opening fusible links to configure AND and OR gates 
to perform his desired logic functions. Complex inter
connections that previously required time-consuming 
layout are thus transferred from PC board to silicon 
where they can be easily modified during prototype 
checkout or production. 

The PAL transfer function is the familiar sum of prod
ucts with a single array of fusible links. Unlike the 
PROM, the PAL is a programmable AND array driving a 
fixed OR array. (The PROM is a fixed AND array driving a 
programmable OR array.) In addition, the PAL family of
fers these options: 

• Variable input/output in ratio 

• Programmable TRI-STATE® outputs 

• Registers and feedback 

Ordering Information 

Part 
Number Description 

PAL10H8A OCTAL 10 Input AND-OR Gate Array 

PAL12H6A HEX 12 Input AND-OR Gate Array 

PAL14H4A QUAD 14 Input AND-OR Gate Array 

PAL16H2A DUAL 16 Input AND-OR Gate Array 

PAL16C1A 16 Input AND-OR/AND-OR-INVERT Gate Array 

PAL10L8A OCTAL 10 Input AND-OR-INVERT Gate Array 

PAL12L6A HEX 12 Input AND-OR-INVERT Gate Array 

PAL14L4A QUAD 14 Input AND-OR-INVERT Gate Array 

PAL16L2A DUAL 16 Input AND-OR-INVERT Gate Array 

PAL16LBA OCTAL 16 Input AND-OR-INVERT Gate Array 

PAL16RBA OCTAL 16 'Input Registered AND-OR Gate Array 

PAL16R6A HEX 16 Input Registered AND-OR Gate Array 

PAL16R4A QUAD 16 Input Registered AND-OR Gate Array 

PAL Part Numbers 

The PAL part number reveals the logic operation the part 
performs. The example shown, the DMPAL16L2ANC, is a 
device that accommodates 16 input terms and gener-

TRI·STATE- is a registered trademark of National Semiconductor Corp. 
PAL-Is a, registered trademark 01 Monolithic Memories. Inc. 

@ Ie MASTER 1983 

Unused inputs are tied directly to Vcc or GND. Product 
terms with all fuses blown assu,me the logical high state, 
and product terms connected to both true and comple
ment of any Single input assume the logical low state. 
Registers consist of Dtype flip-flops that are loaded on the 
low-to-high transition of the clock. PAL logic diagrams are 
shown with all fuses blown, enabling the designer use of 
the diagrams as coding sheets. 

The entire PAL family is programmed on inexpensive con
ventional PROM programmers with appropriate personal
ity and socket adapter cards. Once the PAL is programmed 
and verified, two additional fuses may be blown to 
defeat verification. This feature gives the USer a propri
etary circuit which is very difficult to copy. 

Features 
• Programmable replacement for TTL logic 

• Simplifies prototyping and board layout 

• Skinny DIP packages 

• Reliable titanium-tungsten fuses 

• 25ns max. propagation delay 

.--------Digital Memory 
.------Programmable Array Logic Family 

.----- Number of Array Input.s 
.---Output Type 

H = Active High 
L = Active Low 
C = Complementary 
R = Registered 
X = Exclusive-OR Registered 
A = Arithmetic Registered 

- Number of Outputs 
- Speed Range 

--'-__ .....L-_...L_ -'- _.1..-'-

No Symbol = Standard Speed (40ns) 
A = High-Speed (25ns) 

~ 
Package Type 
N = Plastic DIP 
J = Ceramic DIP 

l
Temperature Range 
C =0 to +75°C 
M = -55°C to +125°C 

DMPAL16L2ANC 

ates 2 active-low output terms. It is contained in a 20-pin 
plastic dual-in-line package and meets commercial 
temperature range specifications. 

""C 
..ooc 
0 
(0 
-t 
Q.) 

3 
3 
Q.) 

C"' -CD 

~ ..ooc 
..ooc 
Q) 

'< .-
0 

CO 
0 
~ 

~ .-
~ 

:I: _. 
CO 
:::r 
• en 

""0 
CD 
CD 
C. 

-0 
:t> .-
~ 
:::!. 
CD 
en 
I\.) 
0 "-

0 
~ ..... 

(,) 
:J 

"'C 
c: 
0 
(,) 

E 
Q) 

Cf) 

as 
c: 
0 
..... as 
Z 

737 



'-
o ...... 
o 
::J 

"'0 
r::: 
o 
o 
E 
Q) 

en 
(ij 
r::: 
.Q ...... 
ctS 
Z 

~National 
~ Semiconductor 

ADVANCED LOW POWER SCHOTTKY 

Absolute Maximum Ratings (Note 1) 

Supply Voltage, VCC (1) 
Input Voltage, VI: All Inputs· 

I/O Ports 
Off State (High Level) Voltage Applied 

to Open-Collector Outputs 

7V 
7V 

5.5V 

High Level Voltage Applied to 3-State Outputs 
7V 

5.5V 
Operating Free-Air Temperature Range: 

SN54ALS 
SN74ALS 

Storage Temperature Range 

-55°C to 125°C 
O°C to 70°C 

-65°C to 150°C 

Recommended Operating Conditions 
Standard Output 

Parameter 
Min Nom Max 

Supply Voltage 54/74ALS 4.5 5.0 5.5 

High Level Input 54/74ALS 2.0 
Voltage, VIH 

Low Level Input 54/74ALS 0.8 
Voltage, VIL 

High Level Output 54ALS -0.4 
Current, 10H (2) 

74ALS -0.4 

High Level Output 54/74ALS 5.5 
Voltage, VOH (3) 

Low Level Output 54/74ALS 4 
Current, 10L 

74ALS 8 

Operating Free-Air 54ALS -55 125 
Temperature, T A 

74ALS 0 70 

738 

Buffer Output 

Min Nom Max 

4.5 5.0 5.5 

2.0 

0.8 

-1 

-2.6 

5.5 

12 

24 

-55 125 

0 70 

Bus Driver Output 

Min Nom Max 
Unit 

4.5 5.0 5.5 V 

2.0 V 

0.8 V 

-12 mA 

-15 mA 

5.5 V 

12 mA 

24/48 mA 

-55 125 °c 

0 70 °c 
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QMOS Product Selection Guide 
Function 

Arithmetic Circuits 
CD74HC85E CD54HC85F CD74HCT85E CD54HCT85F 4-Bit Magnitude Comparator 
CD74HC384E CD54HC384F CD74HCT384E CD54HCT384F 8-Bit Serial Multiplier 
CD74HC688E CD54HC688F CD74HCT688E CD54HCT688F 8-Bit Equality Comparator 

Bus Transceivers 
CD74HC242E CD54HC242F CD74HCT242E CD54HCT242F Quad-Bus Transceiver, 3·State, Inverting 
CD74HC243E CD54HC243F CD74HCT243E CD54HCT243F Quad·Bus Transceiver, 3·State 
CD74HC245E CD54HC245F CD74HCT245E CD54HCT245F Octal-Bus Transceiver, 3·State 
CD74HC640E CD54HC640F CD74HCT640E CD54HCT640F Octal Bus Transceiver, 3·State, Inverting 
CD74HC643E CD54HC643F CD74HCT643E CD54HCT643F Octal Bus Transceiver, 3·State 

CD74HC645E CD54HC645F CD74HCT645E CD54HCT645F Octal Bus Transceiver, 3·State 
CD74HC646E CD54HC646F CD74HCT646E CD54HCT646F Octal Bus Transceiver, 3·State 
CD74HC648E CD54HC648F CD74HCT648E CD54HCT648F Octal Bus Transceiver, 3·State, Inverting 

Counters 
CD74HCl60E CD54HCl60F CD74HCT160E CD54HCT160F BCD Decade Counter, Asynchronous Reset 
CD74HC161E CD54HC161F CD74HCT161E CD54HCT161F 4·Bit Binary Counter, Asynchronous Reset 
CD74HC162E CD54HC162F CD74HCT162E CD54HCT162F BCD Decade Counter. Synchronous Reset 
CD74HCl63E CD54HC163F CD74HCT163E CD54HCT163F 4·Bit Binary Counter, Synchronous Reset 
CD74HC191E CD54HC191F CD74HCT191E CD54HCT191F Presettable 4·Bit Up/Down Counter 

CD74HC192E CD54HC192F CD74HCT192E CD54HCT192F Synchronous Decade Up/Down Counter 
CD74HC193E CD54HC193F CD74HCT193E CD54HCT193F Synchronous Binary Up/Down Counter 
CD74HC390E CD54HC390F CD74HCT390E CD54HCT390F Dual Decade Counter 
CD74HC393E CD54HC393F CD74HCT393E CD54HCT393F Dual 4-Bit Binary Counter 
CD74HC4017E CD54HC4017F CD74HCT4017E CD54HCT4017F Decade CounterlDivider 

CD74HC4020E CD54HC4020F CD7 4HCT 4020E CD54HCT4020F 14-Bit Binary Counter 
CD74HC4024E CD54HC4024F CD7 4HCT 4024E CD54HCT4024F 7·Stage Ripple Counter 
CD74HC4040E CD54HC4040F CD7 4HCT 4040E CD54HCT4040F 12-Bit Binary Counter 
CD74HC4060E CD54HC4060F CD7 4HCT 4060E CD54HCT4060F 14·Bit Binary Counter w/Oscillator 
CD74HC4520E CD54HC4520F CD7 4HCT 4520E CD54HCT4520F Dual Binary Counter 

Decoders/Encoders 
CD74HC42E CD54HC42F CD74HCT42E CD54HCT42F BCD·to·Decimal Decoder 
CD74HCl38E CD54HC138F CD74HCT138E CD54HCT138F 3·to·8 Line Decoder 
CD74HC139E CD54HC139F CD74HCT139E CD54HCT139F Dual 2·of·4 Line Decoder 
CD74HC147E CD54HC147F CD74HCT147E CD54HCT147F 10-to-4 Line-Priority Encoder 
CD74HC154E CD54HC154F CD74HCT154E CD54HCT154F 4·to-16·Line Decoder 

CD74HC238E CD54HC238F CD74HCT238E CD54HCT238F 3·of·8 Decoder 
CD74HC259E CD54HC259F CD74HCT259E CD54HCT259F 8-Bit Addressable Latch 
CD74HC280E CD54HC280F CD74HCT280E CD54HCT280F 8·Bit Odd/Even Parity Generator/Checker 
CD74HC4511E CD54HC4511 F CD74HCT4511 E CD54HCT4511F BCD·to-7 -Segment Latch/DecoderlDriver 
CD74HC4514E CD54HC4514F CD74HCT4514E CD54HCT4514F 4-to·16-Li ne Decoder w/Latch 

FIip-Flops/LatchesJRegisters 
CD74HC73E CD54HC73F CD74HCT73E CD54HCT73F Dual J·K Flip·Flop w/CLEAR 
CD74HC74E CD54HC74F CD74HCT74E CD54HCT74F Dual D Flip-Flop w/PRESET and CLEAR 
CD74HC75E CD54HC75F CD74HCT75E CD54HCT75F 4-Bit Bistable Latch 
CD74HC76E CD54HC76F CD74HCT76E CD54HCT76F Dual J-KFlip-Flop w/PRESET and CLEAR 
CD74HC107E CD54HC107F CD74HCT107E CD54HCT107F Dual J·K Flip·Flop w/CLEAR 

CD74HC109E CD54HC109F CD74HCT109E CD54HCT109F Dual J·K Flip·Flop w/PRESET and CLEAR 
CD74HC112E CD54HCl12F CD74HCT112E CD54HCT112F Dual J·K Flip·Flop w/PRESET and CLEAR 
CD74HC713E CD54HC173F CD74HCT173E CD54HCT173F Quad D Flip-Flop, 3-State 
CD74HC174E CD54HC174F CD74HCT174E CD54HCT174F Hex D Flip·Flop w/CLEAR 
CD74HC175E CD54HC175F CD74HCT175E CD54HCT175F Quad 0 Flip-Flop w/CLEAR 

CD74HC259E CD54HC259F CD74HCT259E CD54HCT259F 8·Bit Addressable Latch 
CD74HC723E CD54HC273F CD74HCT273E CD54HCT273F Octal D Flip·Flop w/CLEAR 
CD74HC373E CD54HC373F CD74HCT373E CD54HCT373F Octal Transparent Latch 3·State 
CD74HC374E CD54HC374F CD74HCT374E CD54HCT374F Octal 0 Flip-Flop, 3-State 
CD74HC377E CD54HC377F CD74HCT377E CD54HCT377F . Octal D Flip-Flop with Clock Enable 

CD74HC533E CD54HC533F CD74HCT533E CD54HCT533F Octal Transparent Latch, 3·State, Inverting 
CD74HC534E CD54HC534F CD74HCT534E CD54HCT534F Octal D Flip-Flop, 3·State, Inverting 
CD74HC563E CD54HC563F CD74HCT563E CD54HCT563F Octal Transparent Latch, 3·State, Inverting 
CD74HC564E CD54HC564F CD74HCT564E CD54HCT564F Octal D Flip-Flop, 3-State, Inverting 
CD74HC573E CD54HC573F CD74HCT573E CD54HCT573F Octal Transparent Latch, 3·State 

CD74HC574E ·CD54HC574F CD74HCT574E CD54HCT574F Octal 0 Flip·Flop, 3-State 
CD74HC646E CD54HC646F CD74HCT646E CD54HCT646F Octal Bus Transceiver, 3-State 
CD74HC648E CD54HC648F CD74HCT648E CD54HCT648F Octal Bus Transceiver, 3-State, Inverting 
CD74HC670E CD54HC670F CD74HCT670E CD54HCT670F 4 x 4 Register File, 3-State 

Note: Add package suffix code to part number on all orders. 
E = Dual·in·Line Plastic Package-Temp. Range = - 40·C to + 85 ·C. 
F = Dual-in·Line Frit·Seal Ceramic Package (CERDIP)-Temp. Range = 

·CD54/74HCU04E, F unbuffered version also available. 
-CD54/74HCU4049E, F unbuffered version only available. 
ACD54/74HC4050E, F version only available . 
• Available at a later date. 
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QMOS Product Selection Guide (Cont'd) 
Function 

Gates 
CD74HCOOE CD54HCOOF CD74HCTOOE CD54HCTOOF Quad 2-lnput NAND Gate 
CD74HC02E CD54HC02F CD74HCT02E CD54HCT02F Quad 2-lnput NOR Gate 
CD74HC08E CD54HC08F CD74HCT08E CD54HCT08F Quad 2-lnput AND Gate 
CD74HC10E CD54HC10F CD74HCT10E CD54HCT10F Triple 3-lnput NAND Gate 
CD74HC11E CD54HC11F CD74HCT11E CD54HCT11F Triple 3-lnput AND Gate 

CD74HC20E CD54HC20F CD74HCT20E CD54HCT20F Dual 4-lnput NAND Gate 
CD74HC27E CD54HC27F CD74HCT27E CD54HCT27F Triple 3-lnput NOR Gate 
CD74HC30E CD54HC30F CD74HGT30E CD54HCT30F 8-lnput NAND Gate 
CD74HC32E CD54HC32F CD74HCT32E CD54HCT32F Quad 2-lnput OR Gate 
CD74HC86E CD54HC86F CD74HCT86E CD54HCT86F Quad 2-lnput E:xcl. OR Gate 

CD74HC133E CD54HC133F CD74HCT133E CD54HCT133F 13-lnput NAND Gate 
CD74HC266E CD54HC266F CD74HCT266E CD54HCT266F Quad 2-lnput Excl. NOR 
CD74HC4002E CD54HC4002F CD7 4HCT 4002E CD54HCT4002F Dual 4-lnput NOR Gate 

Inverters/Non-Inverting Buffers/Bus Drivers 
·CD74HC04E ·CD54HC04F CD74HCT04E CD54HCT04F Hex Inverter/Buffer 
CD74HC240E CD54HC240F CD74HCT240E CD54HCT240F Octal Buffer Line Driver, 3-State, Inverting 
CD74HC241E CD54HC241F CD74HCT241E CD54HCT241 F Octal Buffer Line Driver, 3-State 
CD74HC244E CD54HC244F CD74HCT244E CD54HCT244F Octal Buffer Line Driver, 3-State 
CD74HC365E CD54HC365F CD74HCT365E CD54HCT365F Hex 3-State Buffer 

CD74HC366E CD54HC366F CD74HCT366E CD54HCT366F Hex 3-State Buffer, Inverting 
CD74HC367E CD54HC367F CD74HCT367E CD54HCT367F Hex 3-State Buffer 
CD74HC368E CD54HC368F CD74HCT368E CD54 HCT368F Hex 3-State Buffer, Inverting 
CD74HC540E CD54HC54OF CD74HCT540E CD54HCT540F Octal Buffer Line Driver, 3-State, Inverting 
CD74HC541E CD54HC541F CD74HCT541E CD54HCT541 F. Octal Buffer Line Driver, 3-State 

-CD74HCU4049E -CD54HCU4049F - - Hex Buffer, Inverting 
ACD74HC4050E ACD54HC4050F - - Hex Buffer 

Multiplexers 
CD74HC151E CD54HC151F CD74HCT151E CD54HCT151f 8-Chanel Digital Multiplexer 
CD74HC153E CD54HC153F CD74HCT153e CD754HCT153F Dual 4-lnput Multiplexer 
CD74HC157E CD54HC157F CD74HCT157E CD54HCT157F Quad 2-lnput Multiplexer 
CD74HC158E CD54HCl58F CD74HCT158E CD54HCT158F Quad 2-lnput Multiplexer, Inverting 
CD74HC251E CD54HC251F CD74HCT251E CD54HCT251F 8-Channel Multiplexer, 3-State 

CD74HC253E CD54HC253F CD54HCT253E CD54HCT253F Dual 4-lnput Multiplexer, 3-State 
CD74HC257E CD54HC257F CD74HCT257E CD54HCT257F Quad 2-lnput Multiplexer, 3-State 
CD74HC354E CD54HC354F CD74HCT354E CD54HCT354F 8-lnput Multiplexer, Latched·Data 3-State 
CD74HC356E CD54HC356F CD74HCT356E CD54HCT356F 8-lnput Multiplexer, Clocked-Latched-Data, 3-State 
CD74HC4051E CD54HC4051F CD74HCT 4051 E CD54HCT4051F 8-Channel Analog MultiplexerlDemultiplexer 

CD74HC4052E CD54HC4052F CD74HCT 4052E CD54HCT4052F Dual 4-Channel Analog MultiplexerlDemultiplexer 
CD74HC4053E CD54HC4053F CD74HCT 4053E CD54HCT4053F Triple 2-Channel Analog MultiplexerlDemultiplexer 

One-Shots 
CD74HC123E CD54HC123F CD74HCT123E CD54HCT123F Dual Retriggerable Monostable Multivibrator 
CD74HC221E CD54HC221F CD74HCT221E CD54HCT221 F Dual Monostable Multivibrator 
CD74HC4538E CD54HC4538F CD74HCT 4538E CD54HCT4538F Dual Precision Monostable Multivibrator 

Schmitt Triggers 
CD74HC14E CD54HC14F CD74HCT14E CD54HCT14F Hex Schmitt Trigger Inverter 
CD74HC132E CD54HC132F CD74HCT132E CD74HCT132F Quad 2-lnput NAND Schmitt Trigger 

Shift Registers 
CD74HC164E CD54HC164F CD74HCT164E CD54HCT164F 8-Bit Serial·ta-Parallel Shift Register 
CD74HC165E CD54HC185F CD74HCT165E CD74HCT165F 8-Bit Parallel·ta-Serial Shift Register 
CD74HC166E CD54HC166F CD74HCT166E CD54HCT166F 8-Bit Parallel In/Serial Out Shift Register 
CD74HC194E CD54HC194F CD74HCT194E CD54HCT194F 4-Bit Bidirectional Universal Shift Register 
CD74HC195E CD54HC195F CD74HCT195E CD54HCT195F 4-Bit Parallel Shift Register 

CD74HC299E CD54HC299F CD74 HCT299E CD54HCT299F 8-Bit Universal Shift Register 
CD74HC40104E CD54HC40104F CD74HCT40104E CD54HCT40104F 4-Bit Bidirectional Universal Shift Register, 3-State 
CD74HC40105E CD74HC40105F CD74HCT40105E CD54HCT40105F FIFO Shift Register 

Miscellaneous 
CD74HC297E CD54HC297F CD74HCT297E CD54HCT297F Digital Phase-Locked Loop Filter 

Note: Add package suffix code to part number on all orders. 
E = Dual·in·Line Plastic Package-Temp. Range;:::: - 40·C to + 85 ·C. 
F = Dual·in-Line Frit·Seal Ceramic Package (CERDIP)-Temp. Range = 

·CD54/74HCU04E, F unbuffered version also available. 
-CD54174HCU4049E, F unbuffered version only available. 
ACD54/74HC4050E, F version only available . 
• Available at a later date. 
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The QMOS Product Line 
The RCA aMOS series of high-speed CMOS logic in1e

grated circuits include an extensive line of products that are 
pin compatible with many existing bipolar 54174LSTTL and 
CMOS 4000 series of digital logic types. The new aMOS 
IC's provide high-speed CMOS replacements for the most 
popular LSTIL devices in existing designs and also offer 
low-power all-CMOS designs for new digital systems. Key 
family features of the RCA aMOS types include: 

• Speeds equivalent to LSTTL types with typical gate de
lays of 10 ns. 

• Fanout to 1074 LSTIL loads; 15 loads using Bus 
Driver 54/74 types. 

• Operating frequencies equivalent to LSTIL types, 
typically 30 MHz. 

• The high voltage noise immunity characteristic of 
CMOS, typically 45 percent of VCC, a two to three 
times improvement over LSTIL. 

• Wide range of power supply operating voltages, 2 to 6 
volts. 

• CMOS low static power consumption, typically less 
than 1 microwatt. 

With the broad line of CMOS MSI function types currently 
available, together with performance offered by the RCA 
aMOS series of high-speed CMOS integrated circuits, the 
designer need not sacrifice speed for power consumption. 
Add the other classical advantages of CMOS, including high 
noise immunity and wide power supply and temperature 
ranges, and the decision to use high-speed CMOS logic 
(aMOS) is the choice for the 80's. This new family provides 
for the design of more cost-effective systems to serve high
speed market applications. 

The RCA aMOS product line consists primarily of CD541 
74HC-series types, which feature CMOS input voltage level 
compatibility, and CD54/74HCT-series types, which are in
put voltage level compatible with LSTIL devices. The aMOS 
line also includes a limited number of Single-stage, unbuf
fered inverter types (CD54/74HCU-series) for added versatili
ty in oscillator and amplifier applications. The following 
paragraphs outline some key advantages that aMOS IC's 
offer over standard CMOS and LSTIL types: 

Power Consumption 
CMOS is well established in the marketplace as the leading 
technology for applications in which low power consump
tion is a prime requisite. Relative to LSTIL, CMOS IC's 

. feature low static power dissipation or heat generation. In 
comparison to 54/74-series LSTIL types, RCA aMOS de
vices enhance system reliability and reduce costs by reduc
ing, or eliminating, the number and size of parts such as 
heat sinks, fans, tightly regulated high current power sup
plies, and copper busses. A typical system in which LSTIL 
types have been replaced by equivalent aMOS types can be 
expected to operate with only 1 % of the power, assuming 
that all logic nodes are switched at an average rate of 10 
KHz. Although some aMOS logic nodes may switch at 
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speeds greater than 10 MHz, it's the over-all duty cycle and 
average switching rate that counts. This average switching 
is the key to the advantage of CMOS low power. For LSTIL, 
the high dc current dominates. 

Noise Immunity Consideration 
The noise immunity of a logic family is also an important 

equipment cost factor in terms of decoupling components, 
power supply dynamic resistance and regulation, and layout 
rules for PC boards and signal cables. A true system 
assessment of noise immunity is the noise margin provided 
by a logic family. The table shown below illustrates the 
superior (2:1) system noise margin of the aMOS CD74HC 
series over the 74LSTTL series. The system noise margin of 
CD74HCT series is similar to that of 74LSTIL series. 

TABLE 1-74LSTTL AND CD74HC FAMILY INPUT, OUTPUT, 
AND NOISE MARGIN VOLTAGES (VCC = 5 V) 

Parameter 74LSTTL Series CD74HC Series 

VIL 0.8 V 1 V 
VIH 2 V 3.5 V 
VOH 2.7 V 4.9 V 
VOL 0.4 V 0.1 V 
VNML = VIL - VOL 
(Noise Margin LOW) 0.4 V 0.9 V 
VNMH = VOH - VIH, 
(Noise Margin High) 0.7 V 1.4 V 

AC Performance 
In comparison to standard CD4000 Series CMOS, LSTTL 
types provide higher operating frequencies as well as 
considerably shorter propagation delays, The RCA aMOS 
high-speed logic series is designed to meet the dynamic 
switching speeds and operating frequency of LSTTL. This 
new series, therefore, offers a high-performance family of 
low power logic products that should be widely accepted 
in computer and communication applications and for 
other uses that require fast switching speed. 

Output Drives 
A prominent characteristic of LSTTLis its restrictive output 
drive capacity, or fanout rules. Each basic logic type in the 
RCA aMOS High-Speed CMOS series is capable of driving a 
full complement of 10 LSTIL loads (4mA at 0.4 V). An addi
tional factor of 50% was applied to parts in the octal group
ing for a total bus driving capability of 6 mA or a fanout of 15 
LSTIL loads. These improved drive capabilities are 
achieved without sacrifice of the power, speed, and noise 
immunity benefits of the CMOS family. For driving aMOS 
loads, a fanout of 20 at high noise margin is specified. This 
fanout capability is twice that of standard 74LSTTL Much 
higher fanout capability exists for aMOS types, but speed 
and noise margin are reduced. 
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RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, nominal operating conditions should be selected so that operation is always within the follow· 
ing ranges: 

CHARACTERISTIC LIMITS UNITS 

MIN. MAX. 

Supply·Voltage Range (For T A = Full Package Temperature Range) VCC:· 
CD54/74HC, CD54/74HCU Types 2 6 V 
CD54/74HCT TypesA 4.5 5.5 V 

DC Input ot Output Voltage Vin, Vout 0 VCC V 

Operating Temperature T A: 
CD74 Types -40 +85 ·C 
CD54 Types -55 + 125 ·C 

Input Rise and Fall Times tr , tf 0 500 ns 
(except for Schmitt Inputs) 

·Unless otherwise specified, all voltages are referenced to Ground. 
ADC and AC parameters are specified at 4.5 to 5.5 V. The truth table, as applicable, is specified over a voltage range of 2 to 6 volts. 

STATIC ELECTRICAL CHARACTERISTICS for CD74HC/CD54HCTypes 

TEST CONDITIONS CD74HClCD54HC CD74HC CD54HC U 
Series Series Series N 

t- I 
VIN VCC +25°C -40/+8S0C ·SS/+12S0C T 

CHARACTERISTIC V V Min. Typ. Max. Min. Max. Min. Max. S 

High·Levellnput 4.5 3.15 3.15 3.15 
V 

Voltage VIH 5.5 3.85 3.85 3.85 

Low·Levellnput 4.5 0.9 0.9 0.9 
V 

Voltage VIL 5.5 1.1 1.1 1.1 

High·Level Output 
Voltage VOW 

CMOS Loads VIL IIOUTI ~ 20 fAA 4.5 4.4 4.4 4.4 
V 

Standard Output or lOUT = -4 mA 4.5 3.8 3.7 3.5 

Bus Driver Output VIH lOUT = -6 mA 4.5 3.8 3.7 3.5 

Low·Level Output 
Voltage VOL* 

CMOS Loads VIL POUTI ~20 fAA 4.5 0.1 0.1 0.1 
V 

Standard (74 Series) or lOUT = 4 mA 4.5 0.32 0.4 0.4 
Output 

(54 Series) VIH lOUT = 3.4 mA 4.5 0.32 0.4 0.4 

Bus (74 Series) lOUT = 6 mA 4.5 0.32 0.4 0.4 
Driver 

(54 Series) lOUT = 5.1 mA 4.5 0.32 0.4 0.4 

VCC 
Input Leakage or 
Current liN· Gnd. 6 ± 10-5 ±0.1 ±1 ±1 fAA 

VIL 
3·State Leakage or VOUT = 
Current IZ· VIH VCC or Gnd. 6 ±0.5 ±5 ± 10 fAA 

Quiescent Device 
Current ICC· 

SSI VCC lOUT = 0 7 2 20 40 fAA 

FF/Latches or lOUT = 0 7 4 40 80 

MSI Gnd. lOUT = 0 7 8 80 . 160 

• As applicable to device type. 
° liN = IZ for bidirectional devices. 
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STATIC ELECTRICAL CHARACTERISTICS for CD74HCT/CD54HCT Types 

TEST CONDITIONS CD74HCT/CD54HCT CD74HCT CD54HCT U 
Series Series Series N 

- I 
VIN VCC +25°C -40/+85°C ·551+125°C T 

CHARACTERISTIC V V Min. Typ. Max. Min. Max. Min. Max. S 

4.5 
High-Level Input - to 2 2 2 V 
Voltage V,H 5.5 

4.5 
Low-Level Input - to 0.8 0.8 0.8 V 
Voltage V,L 5.5 

High-Level Output 
Voltage VOH* 

CMOS Loads V,L IIOUTI ~ 20 iAA 4.5 4.4 4.4 4.4 
V 

Standard Output or lOUT = -4mA 4.5 3.8 - 3.7 3.5 

Bus Driver Output VIH lOUT = -SmA 4.5 3.8 3.7 3.5 

Low-Level Output 
Voltage VOL* 

CMOS Loads VIL IIOUTI ~ 20 iAA 4.5 0.1 . 0.1 - 0.1 
V 

Standard (74 Series) or lOUT = 4 rnA 4.5 - 0.32 - 0.4 0.4 
Output 

(54 Series) VIH lOUT = 3.4 rnA 4.5 0.32 - 0.4 0.4 

Bus (74 Series) lOUT = 6 rnA 4.5 0.32 0.4 0.4 
Driver 

(54 Series) lOUT = 5.1 rnA 4.5, 0.32 0.4 0.4 

VCC 
Input Leakage or 
Current IIN° Gnd. 6 ±10-5 ±0.1 ±1 ±1 IJA 

VIL 
3-State Leakage or VOUT = 
Current IZ* VIH VCC or Gnd. 6 ±0.5 ±5 ±10 IJA 

Quiescent Device 
Current ICC* 

SSI VCC lOUT = 0 7 - 2 20 40 IJA 

FF/Latches or lOUT = 0 7 - 4 40 80 

MSI Gnd. lOUT = 0 7 - - 8 80 160 

* As applicable to device type. 
oliN = IZ for bidirectional devices. 
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STATIC ELECTRICAL CHARACTERISTICS for CD74HCU/CD54HCU Types 

TEST CONDITIONS CD74HCU/CD54HCU CD74HCU CD54HCU U 
Series Series Series N 

r---- I 
VIN VCC +25°C -40/+85°C ·55/+125°C T 

CHARACTERISTIC V V Min. Typ. Max. Min. Max. Min. Max. S 

High·Levellnput 4.5 3.6 3.6 3.6 
V 

Voltage VIH 5.5 4.4 4.4 4.4 

Low·Levellnput 4.5 0.9 0.9 0.9 
V 

Voltage VIL 5.5 1.1 1.1 1.1 

High-Level Output 
Voltage VOH· VIL 

CMOS Loads or IIOUTI ~ 20 ~A 4.5 4 4 4 
V 

Standard Output VIH lOUT = -4 rnA 4.5 3.8 3.1 3.5 

Low·Level Output 
Voltage VOL· VIL 

CMOS Loads or IIOUTI ~20 ~A 4.5 0.5 0.5 0.5 V 

Standard (74 Series) VIH lOUT = 4 rnA 4.5 0.32 0.4 0.4 

Output (54 Series) lOUT = 3.4 rnA 4.5 . - 0.32 0.4 0.4 

Vee 
Input Leakage or 
Current liN 0 Gnd. "6 ± 10"'~ ±0.1 ±1 ±1 ~A 

Quiescent Device 
Current ICC· 

SSI VCC lOUT = 0 7 2 20 40 ~A 

FF/Latches or lOUT = 0 7 4 40 80 

MSI Gnd. lOUT = 0 7 8 80 160 

(3 · As applicable to device type. 
a: 0 liN = IZ for bidirectional devices. 
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Dynamic Electrical Characteristics 

Definitions 

Characteristic Symbol Limits Notes 
Max. Min. 

Propagation Delay: 
Outputs going high to low tPHL X 
Outputs going low to high tPLH X 

Output Transition Time: 
Outputs going high to low trHL X 
Outputs going low to high trLH X 

Pulse Width-Set, Reset, Preset 
Enable, Disable, Strobe, Clock tWL or tWH X 1 

Clock I nput Frequency fel X 1,2 

Clock Input Rise and Fall Time trCl, tfCl .X 

Set-Up Time tsu X 1 

Hold Time \ tH X 1 

Removal Time - Set, Reset, Preset-Enable tREM X 1 

Three State Disable Delay Times: 
High level to high impedance tPHZ X 
High impedance to low level tPZl X 
Low level to high impedance tPlZ X 
High impedance to high level tPZH X 

NOTE: (1) By placing a defining min. or max. in front of definition, the limits can change from min. 
to max., or vice versa. 

(2) Clock input waveform should have a 50% duty cycle and be such as to cause the outputs 
to be switching from 10% Vee to 90% Vee in accordance with the device truth table. 

VCC 

54174 HC/HCU 

I Cl 
-= 50 pF 

92CS-35125 
92CS- 35124 

Test load for associated waveforms for 54/74 HC/HCU types. Test load for associated waveforms for 54/74 HCT types. 
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Switching Waveforms for CD54/74HC and CD54/74HCU QMOS Integrated 
Circuits 

746 

Ir -6 ns 

INPUT 

CLOCK 

I 
'WL + 1 wW"'iC'L Vec 

L 

--50% 

I-,(;;.;-;;.;-;;.:I.:::.O·.:::.~~--GND 

92CS- 35126 

Outputs should be switching from 10% Vcc to 90% VCC in 
accordance with device truth table. 

Clock-pulse rise and fall times and pulse width. 

~------~~~-~-------------VCC 

v~ 
- --- --90% 

V:=....t. 
- --90% 

- -- -50% 

- - ---IO%GND 

92 CS- 3 5127 

OUTPUT 
TO OFF 

~~------------GND 

'----- VOL 

------~----------GND 
OUTPUTS 

CONNECTED-

OUTPUT RL =Ikn Fce FOR tpLZ AND 'pZL 

~es~~i~ lGND FOR tPHZ AND tpZH 

Transition times and propagation delay times, 
combination logic. 

OTHER f 
IN PUTS, 

OUTPUT 
DISABLE 

:I..CL 
-= 50PF 

92CS-35129 

Three-state propagation delay wave shapes and test 
circuit. 

OUTPUT 

rVCC I 

.r-:=-=~1 - - - -=-- - - 90 % 
- - - - - --'- 50 % 
------10% 

GND 

,..-------- VCC 

- - - -50 % 

~~-----------J---------GND 

. V 
'THL ,--- CC - - - - -=-= - - --90°/. 

---------50% 
- - - - - - - - 10 % 

GND 

~----------------------------------------GND 

*CHI OR C Ll OPTIONAL 
92CS-3!1128 

Setup times, hold times, removal time, and propaga-
tion delay times for positive-edge triggered sequen
tiallogic circuits. 
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Switching Waveforms for CD54/74HCT QMOS Integrated Circuits 

INPUT 

6ns 6ns 
t,CL 

CLOCK --1.3V 
,...-_--=0.3 ... v ____ 

GND 

92CS- 35132 

Outputs should be switching from 10% Vcc to 90% VCC in 
accordance with device truth table. 

Clock·pulse rise and fall times and pulse width. 

--------O.3V 
GND 

_~~~_·kV~H 
------1.3V 
_______ 10% 

TVOL 
92CS-35131 

OUTPUT 
DISABLE 

INPUTS 

1-------1-..:.--:--,::-------3 V 

OUTPUT HIGH 
TO OFF 

~~--------GND 

.---.-----+-----Vce 
1.3 V 

'-----VOL 

-----VOH 
1.3 V 

~---J----------GND 

OUTPUTS I OUTPUTS -+ OUTPUTS 
ENABLED -.~-- DISABLED ENABLED 

Transition times and propagation delay times, combi· 
nation logic. 

OTHER { 

(tied 
high 
or low) 

IC WITH OUTPUT RL • Ik.n {vee for tpLZ ond tpZL 
3 - STATE t--.-..JV"V"v-() 
OUTPUT eL GND for tpHZ ond tpZH 150PF 
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OUTPUT 
DISABLE 

92CS-35130 

Three-state propagation delay wave shapes and test 
circuit. 

OUTPUT 

i 3V 

..I!!"":~~"'-----=- --2.7V 
------1·3V 
-- -- - -0·3V 

GND 

,.._---3V 

- - - - 1.3V 
'---.+-_____ ...J ------GND 

tTHL ~VOH 
- - - - - - - - - 90 01. 
- - - - - - - - - 1·3 V 
______ ---10 °/. 

VOL 

'---------------------------------------GND 

* (H I OR (Ll OPTIONAL 
92CS- 35133 

Setup times, hold times, removal time, and propaga
tion delay times for positive-edge triggered sequential 
logic circuits. 
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RCA CD4000-Series CMOS ICs 
Part No. Function Leads Part No. Function Leads 

CD4000A 14 
CD4000UB Dual3-lnput NOR Gate plus Inverter 14 

CD4035A 4-Bit Universial Shift Register 16 
CD4035B 16 

CD4000B 14 
CD4037A Triple AND/OR Bi-Phase Pairs 14 

CD4001A 14 
CD4001UB Quad 2-lnput NOR Gate 14 
CD4001B 14 

CD4038A Triple Serial Adder Negative Logic 16 
CD4038B 16 

CD4002A 14 
CD4002UB Dual 4-lnput NOR Gate 14 

CD4040A 12-Bit Binary Counter 16 
CD4040B 16 

CD4002B 14 

CD4006A 18-Bit Static Shift Register 14 
CD4006B 14 

CD4007A Dual Complementary Pair plus Inverter 14 
CD4007UB 14 

CD4008A 4-Bit Full Adder 16 
CD4008B 16 

CD4009A Hex Buffer/Converter (Inverting) 16 
CD4009UB 16 

CD4010A Hex Buffer/Converter (Non-Inverting) 16 
CD4010B 16 

CD4011A 14 

CD4041A Quad True/Complement Buffer 14 
CD4041UB 14 

CD4042A Quad Clocked "D" Latch 16 
CD4042B 16 

CD4043A Quad NOR R-S Latch (3-State- 16 
CD4043B 16 

CD4044A Quad NAND R-S Latch (3-State) 16 
CD4044B 16 

CD4045A 21-Stage Counter 14 
CD4045B 14 

CD4046A Phase-Locked Loop 16 
CD4046B 16 

CD4011UB Quad 2-lnput NAND Gate 14 
CD4011B 14 CD4047A Monostable/Astable Multivibrator 14 

CD4047B 14 
CD4012A 14 
CD4012UB Dual 4-lnput NAND Gate 14 
CD4012B 14 

CD4048A 8-lnput Multifunctional Gate (3-Stsge) 16 
CD4048B 16 

CD4013A Dual D Flip-Flop 14 
CD4013B 14 

CD4049A Hex Inverter Buffer/Counter 16 
CD4049UB 16 

CD4014A 8-Bit Static Shift Register 16 
CD4014B 16 

CD4050A Hex Buffer/Converter 16 
CD4050B 16 

CD4015A Dual 4-Bit Static Shift Register 16 
CD4015B 16 

CD4051B 8-Channel Analog Multiplexer/Demult 16 

CD4052B Dual 4-Channel Analog Multiplexer/Demult. 16 

CD4016A Quad Analog Switch/Quad Multiplexer 14 
CD4016B 14 

CD4053B Triple 2-Channel Analog Multiplexer/Demult. 16 

CD4017A Decade Counter Divider 16 
CD4017B 16 

CD4054B 4-Segment Display Decoder/Driver 16 

CD4055B BCD to 7-Segment Decoder/Driver 16 

CD4018A Presettable Divide-by-N-Counter 16 
CD4018B 16 

CD4056B BCD to 7-Segment Driver/Strobe/Latch 16 

CD4059A Programmable Divide-by-N Counter 24 
CD4019A Quad AND/OR Select Gate 16 
CD4019B 16 CD4060A 14-Stage Binary Counter/Divider/Oscillator 16 

CD4060B 16 
CD4020A 14-Bit Binary Counter 16 
CD4020B 16 CD4063B 4-Bit Magnitude Comparator 16 

CD4021A 8-Bit Static Shift Register 16 
CD4021B 16 

CD4066A Quad Analog Switch 14 
CD4066B 14 

CD4022A Octal Counter Divider 16 
CD4022B 16 

CD4067B 16-Channel Analog Multiplexer/Demult. 24 

CD4068B 8-lnput NAND/AND Gate 14 

CD4023A 14 
CD4023UB Triple 3-lnput NAND Gate 14 

CD4069UB Hex Inverter (Symmetrical Outputs) 14 

CD4023B 14 CD4070B Quad Exclusive OR Gate 14 

CD4024A 7-Stage Binary Counter 14 
CD4024B 14 

CD4071B Quad 2-lnput OR Gate 14 

CD4072B Dual4-lnput OR Gate 14 
CD4025A 14 
CD4025UB Triple 3-lnput NOR Gate 14 CD4073B Triple 3"lnput AND Gate 14 
CD4025B 14 CD4075B Triple 3-lnput OR Gate 14 
CD4026A 7-Segment Decade Counter, Display Enable 16 
CD4026B 16 CD4076B Quad D-Type Register (3-State) 16 

CD4027A Dual J-K Flip-Flop 16 
CD4027B 16 

CD4077B Quad Exclusive NOR Gate 14 

CD4078B 8-lnput NOR/OR Gate 14 

CD4028A BCD-to-Decimal Decoder 16 
CD4028B 16 

CD4081B Quad 2-lnput AND Gate 14 

CD4029A 4-Bit Presettable Up/Down Counter 16 
CD4029B 16 

CD4082B Dual4-lnput AND Gate 14 

CD4085B Dual 2-Wide 2-lnput AND/OR Invert Gate 14 

CD4030A Quad Exclusive-OR Gate 14 
CD4030B 14 

CD4086B Expandable 4-Wide 2-lnput AND/OR Invert 14 
Gate 

CD4031A 64-Stage Shift Register 16 
CD4031B 16 

CD4089B Binary Rate Multiplier 16 

CD4093B Quad 2-lnput NAND Schmitt Trigger 14 
CD4032A Triple Serial Adder Positive Logic 16 
CD4032B 16 CD4094B 8-Stage Shift & Store Bus Register 16 

CD4033A 7-Segment Decaded Counter/Blanking Ripple 16 
CD4033B 16 

CD4095B Gated Non-Inverting J-K Flip-Flop 14 

CD4096B Gated J-K Flip-Flop 14 

CD4034A 8-Bit Universal Register (3-State) 24 
CD4034B 24 

CD4097B Differential 8-Channel Analog 24 
Multi plexer /Demu It. 
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Part No. Function leads Part No. Function leads 

CD4098B Dual Monostable Multivibrator 16 CD4514B 4-Bit Latch/4-to-16 Line Decoder (High) 24 

CD4099B 8-Bit Addressable Latch 16 CD4515B 4-Bit Latch/4-to-16 Line Decoder (Low) .~ 

CD40100B 32-Bit Left/Right 8-Stage Shift/Register 16 CD4516B Binary Up/Down Counter 16 

CD40101B 9~Bit Parity Generator/Checker 14 CD4517B Dual 64-Bit Static Shift Register 16 

CD40102B Presettable 2-Decade BCD Down Counter 16 CD4518B Dual BCD Up Counter 16 

CD40103B Presettable 8-Bit Binary Down Counter 16 CD4520B Dual Binary Up Counter 16 

CD40104B 4-Bit Bidirectional Shift Register (3-State) 40 CD4527B BCD Rate Multiplier 16 

CD40105B 4x16 FIFO (3-State) 40 CD4532B 8-Bit Priority Encoder 16 

CD40106B Hex Schmitt Trigger 14 CD4536B Programmable Timer 16 

CD40107B Dual 2-lnput NAND Buffer/Driver 8-14 CD4541B Programmable Oscillator-Timer 14 

CD40108B 4x4 Multiport Storage Registers (3-State) 24 CD4543B BCD-to-7-Segment Latch/Decoder/Driver 16 

CD40109B Quad Low-to-High Voltage Interface (3-State) 16 CD4555B Dual Binary to 1-of-4 Decoder/Demux 16 

CD40110B Decade Up/Down Counter/Latch/Decoder/ 16 CD4556B Dual Binary to 1-of-4 Decoder (Inverting) 16 
Driver 

CD4585B 4-Bit Magnifude Comparator 16 
CD40116B 8-Bit Bidirectional CMOS to TTL Levell 22 

Converter CD4724B 8-Bit Addressable Latch 16 

CD40117B 4-Bit Terminator 14 CD22100 4x4 Crosspoint Switch with Control Memory 16 

CD40147B BCD Priority Encoder 10 to 4 Line 16 CD22101 4x4x2 Crosspoint Switch with Control 24 
Memory 

CD40174B Hex "0" Flip-Flop 16 
CD22103 HDB-3 Ditital Transcoder 16 

CD40175B Quad "0" Flip-Flop 16 
CD22104 28-Segment LCD Decoder/Driver 40 

CD40160B Decade Counter (Asynchronous Clear) 16 Hexadecimal Display 

CD40161B Binary Counter (Asynchronous Clear) 16 CD22104A 28-Segment LCD Decoder/Driver 40 

CD40162B Decade Counter (Synchronous Clear) 16 
Decimal Display 

CD22105 28-Segment LCD Decoder/Driver 40 
CD40163B Binary Counter (Synchronous Clear) 16 Hexadecimal Display 

CD40181B 4-Bit Arithmetic Logic Unit 24 CD22105A 28-Segment LCD Decoder/Driver Decimal 40 

CD40182B Lock-Ahead-Carry Generator 16 CD22301 T-1 Repeater 16 

CD40192B Presettable 4-Bit BCD Up/Down Counter 16 ·CD22404 CODEC A-Law 24 
CD40193B Presettable 4-Bit Binary Up/Down Counter 16 

·CD22406 CODEC Full Feature 28 
CD40194B 4-Bit·Universal Bidirectional Shift Register 16 

·CD22407 CODEC }1-Law 24 
CD40208B 4x4 Multiport Storage Register (3-State) 24 

·CD22413 Filter Bandpass Low Pass Transmit Receive 16 
CD40257B Quad 2-Line-to-1-Line Multiplexer (3-State) 16 

CD4502B Strobed Hex Inverted/Buffer (3-State) 16 
·CD22414 Filter Low Pass Transmit Receive 16 

CD4503B Hex 3-State Buffer (3-State) 16 
·CD22416 TSAC 16 

CD4508B Dual 4-Bit Latch 24 ·CD22417 TSAC 18 

CD4510B BCD Up/Down Counter 16 ·CD22418 TSAC 22 

CD4511B BCD-to-7-Segment Latch/Decoder/Driver 16 ·CD22419 SLiC 18 

CD4512B 8-Channel Data Selector (3-State) 16 CD22859 DTMF Touch-Tone Encoder 16 

3-Level Extra Value Program 

I I IlOo',Functlonal HS'"'' "' '"' ,,~ I Standard IOL 
Product and OC Paramelm I 025', Paramelncs I Tests" 25°C 0.15',Functlonal 

I Ln," ,"'I", H """'.' L .1 100', Functional H·"'" "' ,," ,;< I Temperatur. IOL 
Standard Functional Tests I 

I and DC. Parametnc 01', Parametncs 
Product a tOO"C Tests " 25°C 01l6',functlOnal 

l L"" 2 '"11 r 1 H '"" """., H·"'''"' ,," ,,·c I 100', Burn·ln IOL 
Standard I ll68 Hrs a 125°C and DC Paramelm 01', Pmmetncs 
Product Tests a 25°e 01l6',functlonal 

l L,~' """" 
H 

100',Hlgh H '00', ,-,,"" H'·""' ,,,' ,,·c I Temperature H '''',m'. AOL 
Standani Functional Tests 168 Hrs a 125° C 

and DC ParametrIC 01', Parametnc 
Product " lOOoe Tests " 25°e 01l6',functlonal 
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~--------------------------------------------------------I1lI:~~~~ 
CD40116 Preliminary Data 

COS/MaS High-Speed 8-Bit 
Bidirectional CMOS/TTL 
Interface Level Converter 
The RCA-CD40116 is a high-speed a-bit 
integrated circuit designed to interface 
CMOS logic levels with TTL logic levels on 
the data bus of microprocessor-based sys
tems. CMOS/TTL interface is provided by 
eight parallel bidirectional buffer/level con
verters. Buffer INPUT/OUTPUT terminals 
are either inputs or outputs depending on 
the desired direction of data flow. 

A low level on the DISABLE input with the 
ENABLE input either high or low, permits 
conversion of CMOS inputs to TTL out
puts. A high level on both the DISABLE 
and ENABLE inputs permits data flow 
from TIL inputs to CMOS outputs. A low 
level on the ENABLE input and a high 
level on the DISABLE input sets both in
puts/outputs to the high-impedance state. 

The TTL Input/Output terminals and the 
ENABLE and DISABLE control inputs are 
TIL-compatible without the use of exter
nal pull-up resistors. The TIL input logic 0 
to logic 1 transition occurs at a level of 
approximately 1.5 volts. The ENABLE and 
DISABLE inputs may be driven to the VDD 
rail; therefore, either TIL or CMOS logic 
drivers, capable of sinking one TTL load, 
may be used to determine the direction of 
data flow. The large CMOS and TTL out
put buffers in this device have high output . 
sink and source current capability and 
can drive the data bus capacitance with a 
transition time· of approximately 0.25 
ns/p F. This fast output transition time, 
together with the small propagation delay 
time of the device, allow high-speed 
operation. 
The CD40116 is supplied in a 22-lead her
metic dual-in-line ceramic package (0 suf
fix) and a 22-lead dual-in-line plastic pack
age (E suffix). 

Input (Output) 
Data Terminal No. Data Terminal No. 

A1 2 B1 21 
A2 3 B2 20 

Features: 
• Eight inverting channels with conversion 

from VOO to VCC or VCC to VOO 
(4 V~ VOO~ 12 V and 4 V~ VCc<VOO) 

• Three operating modes: 
CMOS·to·TTL level conversion 
TTL·to·CMOS level conversion 
Interface off; high·impedance 
on both sides 

• Low propagation delay time: 
CMOS·to·TTL conversion - 15 ns typo 
TTL·to·CMOS conversion - 30 ns typo 
(VOO = 12 V, VCC = 5 V) 

• High TTL sink current - 11 mA typo 
• No external TTL input pull·up resistors 

required 
• High speed drive of large data bus 

capacitances 
• Input/output and power supply ter· 

minals located for ease of PC board 
layout 

Applications: 
• Interface CMOS microprocessor with 

TTL memories and peripheral 
devices 

• Interface between and within logic 
systems which combine CMOS and 
TTL devices 

BI 
TTL 

OUTPUTIINPUTI 

VSS 
A3 4 B3 19 
A4 5 B4 18 VSS I OF 8 IDENTICAL CIRCUITS Vss ENABLE AND DISABLE ARE 

TTL TYPE I N PUTS A5 6 B5 17 
A6 7 
A7 8 

B6 16 
B7 15 o AND E OUTPUTS ARE 

AS 9 B8 14 Fig. 1-Functional block diagram. 92CM-32570 COMMON TO ALL 8 CHANNELS 
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----------------------RCII Solid State 

CD40116 

STATIC CHARACTERISTICS at TA = 25°C, VDD = 12 V, VCC = 5 V 

CHARACTERISTIC TEST CONDITIONS 
TYPICAL 

Quiescent Device Current, ENABLE = 1 
From VDD Supply, 100 ENABLE = 0 
From VCC Supply, ICC 

Data Flow - CMOS Inputs to TTL Outputs 

Input Current, liN VIN =0,12 V; Any CMOS input 

Output Current, IOH VOH =3 V, VIL= 2 V 

IOL VOL = 0.4 V, VIH = 10 V 
TIL 3-State Output Leakage ENABLE = 1 

Current lOUT ENABLE = 0 

Data Flow - TIL Inputs to CMOS Outputs 

Input Current, IlL VIL = 0 to 0.7 V; Any TIL input 

IIH VIH = 2.3 V; Any TTL input 

Output Current, IOH VOH = 11.5V, VIL =0.7 V 

IOL VOL=0.5 V, VIH =2.3 V 
CMOS 3-State Output 

lOUT VO=0,12 V, VIN =0,5 V Leakage Current, 

Enable and Disable Inputs 

IlL VIL=Oto 0.7 V 
Input Current, IIH VIH = 2.3 V (ITL) 

IIH VIH = 12 V (CMOS) 

DYNAMIC ELECTRICAL CHARACTERISTICS At T A = 25°C, 
VDD = 12 V, VCC = 5 V 

VALUES 

1 
200 

5 

±5 
-12 

11 
-250 

±5 

-250 
-150 
-6.5 

6.5 

±5 

-250 
-150 

5 

CHARACTERISTIC 
TEST CONDITIONS TYPICAL VALUES 
INPUT OUTPUT CL=50 pF CL =200 pF 

Propagation Delay Times, 
Data-In to Data-Out, CMOS TIL 15 

tPHL, tPLH TIL CMOS 30 
Enable or Disable to 
Data-Out, 30 . 

tPHZ,tPZH,tPLZ,tPZL 

Transistion Time, CMOS TTL 20 

tTHL, tTLH TIL CMOS 20 

TRUTH TABLE 
ENABLE DISABLE FUNCTION 

X 0 Convert CMOS Level to TTL Level 
1 1 Convert TIL Level to CMOS Level 

0 1 High Impedance (Z) 

0= Low Level 1 = High Level X = Don't Care 
Z = High Impedance on both CMOS,and TTL sides. 
See Operating and Handling Considerations - Bypassing and 
Unused Inputs. 

35 
50 

55 
55 

@ Ie MASTER 1983 
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rnA 
",A 
",A 

",A 

rnA 

",A 

",A 

rnA 

",A 

",A 

UNITS 

ns 

ns 

ns 
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...-----------------------------ROII ~f~~~ 
CD40117B Types 
Programmable Dual 
4-Bit Terminator , 

Preliminary Data 

High-Voltage Types (20-Volt Rating) 

The RCA-CD40117B Programmable Terminatorconsists of 
two 4-bit Terminators that are capable of terminating a data 
bus to a high or low logic state. They can also ter~inate a~y 
open or unused CMOS logic input t,o the last .drlven logic 
state when used with a 3-state logic, or dunng a power 
down condition. The Terminator reduces power consump
tion by eliminating pull-up or pull-down resistors and may be 
beneficial in improving board density. It also performs SET 
or RESET functions for CMOS logic inputs when the 
STROBE input is high and the DATA input is high or lo~ 
respectively. When the STROBE input is hel~ low, the t~rml
nated input/output lathes the last DATA Input until the 
terminated input/output changes state. This device func
tions as an a-bit terminator when the DATA inputs are 
connected together and the STROBE inputs are connected 
togther. The CD40117B types are supplied in 14~lead her
metic dual-in-line ceramic packages (0 and F suffixes), and 
14 lead dual-in-line plastic packages (E suffix). 

TRUTH TABLE 

Strobe Data 1A (B) 2A (B) 3A (B) 4A (B) 

1 0 0 0 0 0 
1 1 1 1 1 1 
0 X * * * * 

1 = high, 0 = low, X = Don't Care 

*Terminator retains last data state during strobe if its inputs 
are in high Z state. If inputs are not in high Z state, then 
terminator follows the last driver state, (1 or 0) on its input! 
output. 

752 

Features: 
• One standard "B" output will drive eight terminator 

circuits. 
• Will terminate a CMOS data bus with up to 40 B-series 

inputs or 3-state outputs connected at Voo of 5V. 
• Input terminals protected by standard "B" series ESD 

protection network. 
• Preserves final logic state. 
• Does not consistently go to logic 1 or O. 
• Output after switching is closer to Voo or Vss rail than 

with a resistor. 
• Requires only one solder connection. 
• Open circuited terminators not used will not affect 

performance. 
• Can be connected to any CMOS I/O line. 
• Draws only quiescent current when logic state is 

changing. 
• Can be preset. 

2A(B) 
4(10) 

3A(B) 
5(9) 

92CS-34594 

DATA AlB) 
13(12) 

FUNCTIONAL DIAGRAM 
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~-------------------------------------------------------I1lI:~~~~ 
CD22100 Types 

CMOS 4 x 4 Crosspoint 
Switch with Control 
Memory 
The RCA-CD22100 combines a 4 x 4 
array of crosspoints (transmission gates) with 
a 4-line-to-16-line decoder and 16 latch cir
cuits. Anyone of the sixteen transmission 
gates (crosspoints) can be selected by apply
ing the appropriate four line address. The 
selected transmission gate can be turned on 
or off by applying a logical one or zero, 
respectively, to the data input and strobing 
the strobe input to a logical one. Any number 
of the transmission gates can be ON simul

taneously. When the device is "powered up", 
the states of the 16 switches .are inde
terminate. Therefore, all switches must be 
turned off by putting the strobe high and 
data-in low, then addressing all switches in 
succession. 

The CD22100 is supplied in 16-lead hermetic' 
dual-in-line ceramic packages (D and F 
suffi xes), 16-lead dual-i n-I i ne plastic packages 
(E suffix), and in chip form (H suffix). 

STROBE 
DATA 

If'.! 
r-----~------+_----~--~ 15 

a: Ul 
W W 
c :r 
0 u 
U I-
W <I: 
C -J 

W -J 

Z 0 
a: ::::; I-

!!1 
z 
0 

I U 
0 

!!! I;-
w 
Z 
::::; II 
q 

XI X2 X3 X4 

Fig. 1 - Functional diagram. 
92CM- 27346RI 

Features: 

• Low ON resistance - 75 n typo at 

VOO=12V 
• "Built-in" control latches 
• Large analog signal capability -

± VOO/2 
• 1 O-MHz switch bandwidth 
• Matched switch characteristics 

L\RON = 18n typo at VOO = 12 V 

• High linearity - 0.5% distortion 
(typ.) at f = 1 kHz, VIN = 

5 Vp_p' VOO = 10 V, 
and RL = 1 kn 

• Standard COS/MOS noise 
immunity 

• 100% tested for maximum 
quiescent current at 20 V 

STATIC ELECTRICAL CHARACTERISTICS 
LIMITS at Indicated Temperature rC) 

CHARAC- CONDITIONS Values at -55,+25,+125,apply to O,F,H pkg Units 
TERISTIC Values at -40,+25,+85,apply to E pkg 

VIN VOO -55 -40 +85 +125 +25 

(V) (V) Min. Typ. Max. 

CROSSPOINTS 

Quiescent - 5 5 5 150 150 - 0.04 5 

Device Cur- - 10 10 10 300 300 - 0.04 10 J1A 
rent, I DD - 15 20 20 600 600 - 0.04 20 

Max. - 20 100 100 3000 3000 - 0.08 100 

ON Resist- - 5 450 1000 1440 1625 - 225 1250 

ance 
Any Switch 

- 10 135 145 205 230 - 85 180 
n 

RON Max. 
VIS = - 12 100 110 155 175 - 75 135 
a to VDD - 15 70 75 110 125 - 65 95 

- 5 - - - - - 35 -

L\ON Resist- Between - 10 - - - - - 20 -
n ance, any two - 12 - - - - - 18 -

L\RON switches 15 15 - - - - - - -

OFF Switch 
All switches Leakage ±100* Current OFF 

0,18 18 ±100 ±1000 - ±1 nA 
IL Max. 

* Determined by minimum feasible leakage measurement for automatic testing. 
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~--------~---------------RGn 
CD221 01, CD22102 Types 

CMOS 4 x 4 x 2 Crosspoint Switches 
With Control Memory 

[CD22102 
ONLY 

'Kb Ka' 
YI 

21 

g~~~IOIJ 
'STROBE DATA 

Y2 
20 

SIGNALS 
OUT (IN) 

.. 14 Y3 
16 .. 

23 A 
Y4 

17 

Features: 
• Low ON resistance - 75 (} typo at 

Voo + 12 V 
• "Built-in" latched inputs 
• Large analog signal capability -

± Voo/2 
• 10 MHz switch bandwidth 
• Matched switch characteristics 

b.RON = 8 (} typo at Voo = 12 V 

Solid 
State 

.. D 
B E 

C 
0 

L 
A 
T 

• High linearity - 0.25% distortion (typ.) 
at f = 1 kHz, VIN = 5V p-p, 

ADDRESS D 
16 C 16 Voo - Vss = 10 V, and RI = 1 kO .. 2 E H 

C R E 

S S 
• Standard COS/MaS noise immunity SIGNALS IN (OUT) 

.. 4 YI' 

0 

r-I_-+-__ +-~~f--Y2' 
5 Applications: 

"INPUTS PROTECTED :e 
BY COS/MOSPROTECTION, ' NETWORK ---

~--+---4--~~-9-Y3' 

~--+---4--~~I-B-'Y4' 

10 3 7 6 

SIGNALS 
OUT (IN) 

• Telephone systems 
• PBX 
• Studio audio switching 
• Multisystem bus 

interconnect 

754 

XI' X2' X3' X4' 

SIGNALS IN (OUT) 

Fig. 1 - Functional block diagram. 

The RCA-C022101 and C022102 crosspoint 
switches consist of 4 x 4 x 2 arrays of cross
points (transmission gates), 4-line to 16-line 
de,coders, and 16 latch circuits. Anyone of 
the sixteen crosspoint pairs can be selected 
by applying the appropriate four-line ad
dress, and any number of crosspoints can be 
ON simultaneously. Corresponding cross
points in each array are turned on and off 
simultaneously, also. 

In the CD22101, the selected crosspoint pair 
can be turned on or off by applying a logical 
ONE or ZERO, respectively, to the data in
put, and applying a ONE to the strobe in
put. When the device is "powered up", the 
states of the 16 switches are indeter
minate. Therefore, all switches must be 
turned off by putting the strobe high, 
data-in -low, and then addressing all 
switches in succession. 

92CM-29B3B 

The selected pair of crosspoints in the 
C022102 is turned on by applying a logical 
ONE to the Ka (set) input while a logical 
ZERO is on the Kb input, and turned off by 
applying a logical ONE to the Kb (reset) 
input while a logical ZERO is on the Ka 
input. In this respect, the control latches of 
the C022102 are similar to SET/RESET 
fli.p-flops. They differ, however, in that the 
simultaneous application of ONEs to the Ka 
and Kb inputs turns off (resets) all cross
points. All crosspoints in both'devices must 
be turned off as VOO isapplied. 

The C022101 and C022102 types are sup
plied in 24-lead hermetic dual-in-line ceramic 
packages (0 and F suffixes), 24-lead dual-in
line plastic packages (E suffix), and in chip 
form (H suffix). 

RECOMMENDED OPERATING CONDITIONS 
For maximum reliability, nominal operating conditions should be selected so that oper
ation is always within the following ranges: 

LIMITS 
CHARACTERISTIC UNITS 

Min. Max. 

Supply-Voltage Range (For T A = Full Package-
Temperature Range) 3 18 V 
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r-------------------------Hen Solid State 
CD22101 CD22102 Types 

STATIC ELECTRICAL CHARACTERISTICS 
LIMITS at Indicated Temperature rC) 

CHARAC- CONDITIONS Values at -55,+25,+125,apply to D,F,H pkg Units 
TERISTIC Values at -40,+25,+85,apply to E pkg 

VIS VDD -55 -40 +85 +125 +25 
(V) (V) Min. Typ. Max. 

CROSSPOINTS 

Quiescent - 5 5 5 150 150 - 0.04 5 

Device Cur- - 10 10 10 300 300 - 0.04 10 p.A 
rent, I DO - 15 20 20 600 600 - 0.04 20 
Max. - 20 100 100 3000 3000 - 0.08 100 

ON Resist- - 5 475 500 725 800 - 225 600 

ance 
Any Switch 

- 10 135 145 205 230 - 85 180 
n 

RON Max. 
VIS = - 12 100 110 155 175 - 75 135 
o to VDD - 15 70 75 110 125 - 65 95 

- 5 - - - - - 25 -

.60N Resist- Between - 10 - - - - - 10 - n ance, any two - 12 - - - - - 8 -
.6RON switches 15 - - - - 5 -- -

OFF Leak-
All switches 

age Current 
OFF 

0,18 18 ±1000 - ±1 ±100· nA 
IL Max. 

CONTROLS 

Input Low - 5 1.5 - - 1.5 
OFF switch 

Voltage - 10 3 - - 3 

VIL Max. 
IL <0.2p.A; 

- 15 4 - - 4 V 

Input High ON switch - 5 3.5 3.5 - -

Voltage, see RON - 10 7 7 - -
VIH Min. characteristic - 15 11 11 - -

Input 
±10-5 Current, Any control 0,18 18 ±0.1 ±0.1 ±1 ±1 - ±0.1 p.A 

liN Max. 

• Determined by minimum feasible leakage measurement for automatic testing. 

DECODER TRUTH TABLE 

Address Select Address Select 

A B C D A B C D 

0 0 0 0 X1V1 & X1'V1' 0 0 0 1 X1V3 & X1'V3' 

1 0 0 0 X2V1 & X2'V1' 1 0 0 1 X2V3 & X2'V3' 

0 1 0 0 X3V1 & X3'V1' 0 1 0 1 X3V3 & X3' V3' 

1 1 0 0 X4V1 & X4'V1' 1 1 0 1- X4 Y3 & X4' V3' 

0 0 1 0 X1 V2 & X1'V2' 0 0 1 1 X1Y4 & X1'V4' 

1 0 1 0 X2V2 & x2'vi 1 0 1 1 X2V4 & XiV4' 

0 1 1 0 X3V2 & X3'V2' 0 1 1 1 X3Y4 & X3'V4' 

1 1 1 0 X4 V2 & X4' V2' 1 1 1 1 X4Y4 & X4'V4' 
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r---------------------------Rcn Solid State -

CD22103 \ Preliminary Data 

COS/MaS HDB3 (High 
Density Bipolar 3) 
Transcoder for 2.048 Mb/s 
Transmission Applications 
The RCA CD22103 isan LSI SOS integrated 
circuit which performs the HDB3 transmis
sion coding and reception decoding func
tions with error detection. It is used in 2.048 
Mb/s transmission applications. The CD-
22103 performs HDB3 coding and decod
ing for data rates from·10 Kb/s to 2.1 Mb/s in 
a manner consistent with CCITT G703 
recommendations. 

HDB3 transmission coding/reception de
coding with code error detection is per
formed in independent code and decoder 
sections. All transmitter and receiver 
inputs/outputs are TTL compatible. 

The HDB3 transmittercodercodesare NRZ 
binary unipolar input signal (NRZ-In) and a 
synchronous transmission clock (CTX) 
into two HDB3 binary unipolar RZ output 
signals (+HDB3 OUT, -HDB3. OUT). The 
TTL compatible output signals +HDB3 
OUT, -HDB3 OUT are externally mixed to 
generate ternary bipolar HDB3 signals for' 
driving transmission lines. 
HDB3 reception decoding is performed on 
ternary bipolar HBD3 signals which have 
been externally split to provide binary uni
polar receiver input signals, (+HDB3 IN, 
-HDB3 IN), and a synchronous receiver 
clock signal, (CRX) into binary unipolar 
NRZ signals (NRZ - Out). 

STATIC ELECTRICAL CHARACTERISTICS 

CHARACTERISTIC 

Quiescent Device Current 

Operating Device Current 

fel = 2.1 MHz 
HDB3 Output Low (Sink) 

Current (VOL = 0.5 V) 

HDB3 Output High (Source) 

Current (VOH = 2.8 V) 
All Other Outputs Low (Sink) 

Current (VOL = 0.5 V) 

All Other Outputs High (Source) 

Current (VOL = 2.8 V) 

Input Low Current 
Input High Current 

Input Low Voltage (Max.) 

Input High Voltage (Min.) 

Input Capacitance 

756 

Features: 
• HDB3 coding and decoding for data rates from 10 

Kb/s to 2.1 Mb/s in a manner consistent with CCITT 
6703 recommendations. 

• HDB3/AMI transmission coding/reception decoding 
with code error detection is performed in independent 
coder and decoder sections. 

• All transmitter and receiver inputs/outputs are TTL 
compatible. 

• Internal Loop Test capability. 

HDB3/AMI 

CTX 

NRZ-IN 

lTE 

+ HDB3 IN 

- HDB3 IN 

CRX 

J , 
TRANSMITTER' 1 CODER 

t------<P------t--.,----++HDB3 OUT 

1--1-.----+-----+-HDB3 OUT 

~ 

':it 

~ 
> 

<'. 
;/ 

) 

1 

J 
'J ERROR 

~1 DETECT 

CKR 

ERR 

I l.j AIS 
RAIS ________ ~_-+I DETECT 

" ,'-------' 
AIS 

92CS- 33991 

Block diagram of the CD22103. 

LIMITS 

Min. Typ. Max. UNITS 

100 - - 10 /JA 

- - 8 

IOl1 
1.6 -

IOH1 
-10 - mA 

IOl2 
1.6 -

IOH2 
-1.6 -

III - -
IIH - -

-100 
nA 

100 

Vil - -
VIH 2 -

0.8 
V 

CIN 5 - pF 
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~-------------------------Rcn Solid 
State 

CD22301 Preliminary Data 

PCM Line Repeater 
The RCA-CD22301 monolithic PCM repeater circuit is 
designed for T1 carrier systems operating with a bipolar 
pulse train of 1.544 Mbits/s. It can also be used in the T148 
carrier system operating with a ternary pulse train of 2.37 
Mbits/s. The circuit operates from a 5.1 V ± 5 % externally 
regulated supply. 

The CD22301 provides active circuitry to perform all 
functions of signal equalization and amplification, automatic 

STATIC ELECTRICAL CHARACTERISTICS 
TA = 25°C, Vee = 5.1 V ± 5% 

CHARACTERISTIC 

DC VOLTAGES 

Pins 2,3,4 and 17 

Pins 5,6, 7 and 8 

Pins 10 and 11 

Pins 12, '13,15 and 16 

DC CURRENTS 

Pin 14 

Pins 10 and 11 

ALBO ALBO 
GND SUBSTRATE BIAS 

[ 2 ALBO 
OUTPUTS 

PREAMP { 5 
INPUT 

ALBO 

ALBO 
DETECTOR 

CLOCK 
DETECTOR 

PREAMP { 7 
OUTPUT l-I-------<6---I 

16 

CLOCK 

Features: Applications: 

• Automatic line buildout • T1 1.544 Mbits/s bipolar 
• 5.1 V supply voltage carrier system 
• Buffered output • T148 2.37 Mbits/s 

. ternary carrier system 

line buildout (ALBO), threshold detection, clock extraction, 
pulse timing, and buff~red output formation. 

The CD22301 is supplied in an 18-lead dual-in-line plastic 
package (E suffix). 

LIMITS 

Min. Typ. 

- 0 

2.4 2.9 

- 5.1 

3.1 3.6 

- 22 

- 0 

OSC 
TANK 

VCC 

14 

LIMIT 

TIMING I--------t--{ 
PULSE 

Max. 

0.1 

3.4 

-

4.1 

30 

100 

UNITS 

PHASE 
SHIFT 

G;SE 
[~T 

92CM-34927 

V 

V 

V 

V 

mA 

J1A 

Functional block diagram. 
VCC 
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~-------------------------------------------------------InlI:JnI~~~ 
C 022859 Types Preliminary 

CMOS Dual-Tone Multifrequency 
Tone Generator 

For Use in Dual-Tone Telephone 
Dialing Systems 

General Description 
The ACA-CD22859 is a CMOS dual-tone 
multifrequency (DTMF) tone generator for 
use in dual-tone telephone dialing 
systems. The device can easily be inter
faced to a standard pushbutton telephone 
keyboard, to provide enabling operation 
directly with the telephone lines. 

The CD22859 generates standard DTM F 
sinusoidal dialing tones from an on-chip 
reference crystal oscillator. The reference 
oscillator uses an inexpensive 
3.579545-MHz color TV crystal to create 
highly stable and accurate tones. The 
sinusoidal tones are digitally synthesized 
by a stair-step approximation. 

One of four low-frequency band row tones 
and one of four high-frequency band col
umn tones are selected by driving one of 
the four row inputs and one of the four 
column inputs low. Simultaneous selec
tion of more than one row input andlor 

VDD 

COL 
SENCE 

more than one column input wiU inhibit 
tone generation, or generate a single-tone 
sinusoid. These operating modes are de
.scribed in the functional truth table. ROW 

}---+-+-t--I SE NSE 

Control logic is included to allow easy in-
terface to standard K500-type telephones. 
Two CMOS outputs Tx, Ax, capable of 
driving external p-n-p receiver and 
transmitter muting transistors are pro-
vided. A low input to the CD pin, inhibits R411}-----...., 

tone generation, turns off the reference 
oscillator, and causes Tx and Ax outputs 
to logic '0'. During tone generation mode, osc I 7}-------; 

CD = 1 and Tx, Ax =Iogic 1. 

All row, column, and CD inputs are pro
vided with pull-up resistors to allow the 
use of SPST switch matrixes. 

esc 2 8 }-------j 

OSC 

Features 
• Mute drivers on chip 
• Device power can either be 

regulated dc or telephone loop 
current 

• Use of an inexpensive 3.579545-MHz 
TV crystal provides high accuracy 
,and stability for al/ frequencies 

COUNT CaNT. 
COL DIVIDER 
CI-46 C3-38 
C2-42 C4-34 

COL INH. 

ROW DIVIDER 
RI-80 R3-66 
R2-73 R4-59 

ROW INH. 

ENABLE 

MUTE 
CONTROL 

nCM - 32959 The CD22859· types are supplied in a 
16-lead hermetic dual-in-li'ne side-brazed 
ceramic package (D suffix), and a 16-lead 
dual-in-Iine plastic package (E suffix), and 
in chip form (H suffix). TOUCH-TONE GENERATOR 
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r------------------------ nell Solid State 

CD22859 Types 

STATIC ELECTRICAL CHARACTERISTICS at TA= -25°C to +60°C 

CHARACTERISTIC Vee Vo 
LIMITS 

(V) (V) Min. Max. 
Tone Outputs (RL = 82) 
VO; Dual-Tone Output - 3.7-9.3 350 700 
VO(CL); Single-Tone 

3.7-9.3 300 -Output, Column· 
VO(RL); Single-Tone 

3.7-9.3 260 -
Output, Row·· 

Distortion (Note 1) 3.9-9.3 - 10 
Rise and Fall Time 

3.9-9.3 5 
(Dual-Tone Out) (Note 2) -

Pre-Emphasis (Note 3) 3.9-9.3 1 3 
Output Frequency (Note 4) 3.9-9.3 (Nom.-1% (Nom. + 1%) 
Mute Output Current 
Transmitter 

IOH (Source) 
1.7 1.2 
10 9.5 

IOL (Sink) 10 2.5 
Receiver 

IOH (Source) 
1.7 1.2 
10 9.5 

IOL (Sink) 10 2.5 

·Two or more row inputs low, and one column input low. 

* *Two or more column inputs low, and one row input low. 
Notes: 

-0.5 -
-3.4 -
- 10 

-0.5 -
-3.4 -
- 10 

UNITS 

mVrms 

mVrms 

mVrms 

% 

ms 

dB 
Hz 

mA 

",A 

rnA 

",A 

1. Distortion is defined as: The ratio of 
all extraneous frequency com
ponents generated in the voiceband 
0.5 kHz to 3 kHz, to the power of the 
dual-tone Signal, measure across RL. 

band frequency tone, and VH is the 
high-band frequency tone. 

2. Tone rise time is defined as the time 
for each of the 2 DTMF frequencies to 
attain 90% of full amplitude, 
measured from the time when a row 
and column Signal are driven low. 

where V1,V2, ... Vn are extraneous 
frequency components in the VOice
band 0.5 kHz to 3 kHz, VL is the low-

3. Pre-emphasis is the ratio of the high
group level to the low-group level. 
Refer to Fig. 1 for standard DTMF fre
quencies. 

4. 

© Ie MASTER 1983 

COLI COL 2 COL3 COL4 

ROW I 8 0 G G 
ROW 2 8 G I~ G 
ROW3 [J ~ ~ ~ 

697 (699.J) 

770 (766.2) 

852(8474) 

ROW4 G G G G 941(948.0) 

L--__________ ---.J i NOMINAL 

1209 1336 1477 1633 +- OUTPUT 
(1215.9) (1331.7) (1471.9) (1645.0) FREQUENCY 

92CS-32958 

Bell and nominal output frequencies (in 
parenthesis) for 3.579545-MHz crystal. 
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CD22302 Objective Data 
Combined PCM CODEC/Filter Chip 

• Variable data rates: 64 kHz to 3.56 MHz 
Features: • Meets or exceeds 03/04 channel bank and CCITT 

• 16-pin device 
• COder and DECoder with PCM receive and transmit 

filters in one package 
• ±5V DC operation 
• Anti-aliasing filter 
• Sin x/x correction for the receive low pass filter 
• On-chip auto-zero circuitry 
• TTL compatibility 
• Synchronous or Asynchronous operation 
• Master clock select control 

1.536.MHz 
1.544 MHz 
2.048 MHz 

GNDA 

MCLKSEL 

VREF 

VSS 1-5V) 

GNDD 

specifications 
• A-law or wlaw metal option 
• Separate analog and digital grounds 
• Variable external single voltage reference 

2.5V-3.16V 
• Low power dissipation: 

Operating - 60 mW typical 

Power-down mode :s2mW 

RECEIVE 
DATA CONTROL 
AND REGISTER 

VOOI .. SV) 

16 

PCMR 

OCLKR 

I~ 

OCLKX 

12 

MCLK 

9ZCM-3'Z73 

Functional Block Diagram 

Solid 
State 
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SP74SC CMOS LOGIC PRODUCTS 

FEATURES 
• Pin·Out and Function compatible to Low Power 

Schottky Logic. 
• Low quiescent power dissipation. 
• High Noise Immunity. 

• TTL compatible, interface directly with standard 
TTL logic levels. 

• All devices have input protective diodes connected 
to Vee and GND. 

ORDERING INFORMATION 
Plastic DIP Package I SP74SCxxxN 

ABSOLUTE MAXIMUM RATINGS 
Parameter Min Max Units 

Vee DC Supply Voltage -0.3 7.0 V 

VI. Va Input or Output Voltage -0.3 Vee +0.3 V 

Ts Storage Temperature -65 +150 °C 

Po Power Dissipation (Note 1) 500 mW 

TL Lead Temperature (1116" from mounting surface- for 10 Sec) +300 °C 

Note 1: Derate at 12mW/oe from +45 to +85 e. 

CURRENT PRODUCTS 

137 DecoderlDemultiplexer 
3-to-8 Line Decoders, 3 Enable Inputs and Inverted 
Outputs with Latches 

138 DecoderlDemultiplexer 
3-to-8 Line Decoders, 3 Enable Inputs and Inverted 
Outputs 

139 DecoderlDemultiplexer 
Two independent 2-to-4 Line Decoders with Inverted 
Outputs 

238 DecoderlDemultiplexer 
3-to-8 Line Decoders, 3 Enable Inputs with Non-
Inverted Outputs 

239 DecoderlDemultiplexer 
Two independent 2-to-4 Line Decoders with Non-
Inverted Outputs 

240 Octal Buffer/Line Driver 
Inverting 3-State Outputs 

241 Octal Buffer/Line Driver 
Non-Inverting 3-State Outputs 

244 Octal Buffer/Line Driver 
Non-Inverting 3-State Outp'uts 

245 Octal Bus Transceivers 
Non-Inverting 3-State Outputs 

373 Octal Transparent Latches 
Non-Inverting 3-State Outputs 

374 Octal D-Type Flip-Flops 
Non-Inverting 3-State Outputs 

SEMI PROCESSES INC. 
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All devices contain diodes 
to protect inputs against 
damage due to high static 
voltages or electric fields; 
however, it is advised that 
precautions be taken not to 
exceed the max. recommended 
input voltages. All I.mused 
inputs must be connected to 
an appropriate logic voltage 
level (either Vee or GND). 

540 Octal Buffer/Line Driver 
Inverting 3-State Outputs 

541 Octal Buffer/Line Driver 
Non-Inverting 3-State Outputs 

573 Octal Transparent Latches 
Non-Inverting 3-State Outputs 
Functionally identical to 373, but 573 Inputs and 
Outputs are on opposite sides of package 

574 Octal D-Type Flip-Flops 
Non-Inverting 3-State Outputs 
Functionally identical to 374, but574 Inputs and 
Outputs are on opposite sides of package 
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SPI 

SP74SC137 
PIN CONFIGURATION 

A O. "Vee B 2 15 YO 

ell. Y1 

LE ~ 13 Y2 

G2A 5 12Y3 

GiB' 11 Y4 

Y7, '0 Y5 

GND • • V" 

LOGIC DIAGRAM 

SP74SC238 
PIN CONFIGURATION 

AD. "V

cc 
B 2 " YO 

C J " Y1 

~A • u Y2 

(;'28 5 12 Y3 

Gt • " VOC 

Y7 7 10 Y5 

GND • • Y6 

LOGIC DIAGRAM 

SP74SC373 
PIN CONFIGURATION 

OATA 
OUTPUTS 

DATA 
OUTPuTS 

SP745C138 
PIN CONFIGURATION 

AO-"VCC 
B 2 15 YO 

C 3 14 Y1 

G2A 4 u Y2 

G2B 5 12 Y3 

G1 • 11 Y4 

Y7 7 10 Y5 

GND.· • Y6 

LOGIC DIAGRAM 

ENABLE {GI '~' 
ONPUTS !:l"A" 

mB-",----"'-'_~ 

SP74SC239 
PIN CONFIGURATION 

100. .. Vee 1.4. 2 15 2G 

19 J u 2A 

1YO • u 28 

1V1 , 12 2YO 

1Y2 • 11 2Y1 

1YJ , 10 2Y2 

GND • • 2Y3 

LOGIC DIAGRAM 

ENABLE lG ...,;.(1""1) l>-i-1====;:===::$::::::jD 

SELECT {lA (2) 
INPUTS lB....:.(3)-'-j ';_-~ >--'===L.J 

ENABLE 2Q.:..:(1::,5)t>--t-i===;=$=D 

SELECT {2A ::: 
INPUTS 2B '.:.:!.j>--~::>--=====t---, 

DATA 
OuTPUTS 

·DATA 

OUTPUTS 

SWITCHING CHARACTERISTICS 

SP74SC139 
PIN CONFIGURATION 

1GO. "vee 1.4. 2 15 2G 

18 l " 2A 

1YO • 13 2B 
lYl " " 2YO 

1Y2 • 11 2V1 

1YJ 1 10 2Y2 

GNO • • 2Y3 

LOGIC DIAGRAM 

SELECT'lA 

INPUTS j lB ----, /0"--'" ~-=====1 
l 

1/ 
ENABLE 2G 

SWITCHING CHARACTERISTICS 

Parameter 
Min. Typ. Max. Unit Propagation Time 

tplH Address to Output 20 ns 

tpHl Address to Output 30 ns 

tplH Enable to Output 28 ns 

tPHL Enable to Output 36 ns 

TEST CONDTIONS 
VOLTAGE WAVEFOflMS 

PROPAGATION DELAY TIMES 

VCC ·5V Vee 

Ta25'C ~ 
CL-15.F AL 

FlL ",,2kO . 

I I CL 

DATA 

OUTPUTS 

Parameter Min. Typ. Max. Unit 
Propagallon Time 

SP74SC573 VOLTAGE WAVEFORMS 
ENABLE a; DISABLE TIMES. 3-STATE OUTPUTS 

I~LM Data to Output 17 
tPHL Data 10 Output 25 

PIN CONFIGURATIOr. 

tPLH Latch Enab(e to Output 32 
tPHL LatCh Enable to Output 36 
tPZH Output Enable to Hlgh·Level 25 
tPZL Output Enable to Low·Level 32 
IPHZ Output Disab(e trom Hlgh·Level 25 
tPLZ Output Dlsab(e trom Low-Level 32 
Data Set·Up Time Note I O. 
Data Hold Time' Note I 101 

ns 
os 

V'~ OUT~CONTROL 1.3V 1.3V 

V, 

- - IPZL 

VOUT~._._· 
SW20p0" L 

- - tpt,z 

SW1and 
SW2cIOMd 

Note 1 tnd,cates the Enable Transition hom H(gh to Low 
~VOl 
~VOH 

(8) (13) (14) ('7) (18) (2) 1>, (4) (5) (8) (7) (8) tv) 

.. ~~fJ'r-1:r-1 iju,uti~uuu 
~-4-+....4....j.~ • it TIf+! 7 ~ '~::::itiiiiititit it~ 
'-b<>--<"-+-4-+--W02~ 0. 0, 0. '" 0, 00 0, 0. 0. 0, 0, '" 0, 

fII) tv) (12) (15) (1&) (18) (18) (18) (17) (18) (15) (14) (13) (12) 

(4, (7) 

0, 0, 

LATCHLE 
ENABLE 

(ll)' 

Oe 
(1) 00 0, 

(2) (5) 

SEMI PROCESSES INC. 
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VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

EQUIVALENT TEST CIRCUIT ~W1"open ·'.3V 
SW2clOMd . , 

VO<Jl 

TEST CONDITIONS 
Vr:;c =5.0V 
TA = +25·C 
CL = 15pF 
RLl ~ 21<0 
RL2 = 51<0 

,~tPZH 

I .; SW1.nd 

, : SW2ctoeed 

HtllHZ 
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SP74SC240 SP74SC241 
PIN CONFIGURATION PIN CONFIGURATION 

SP74SC540 SP74SC541 
PIN CONFIGURATION PIN CONFIGURATION 

SP74SC374 SP74SC574 
PIN CONFIGURATION PIN CONFIGURATION 

SP74SC244 
PIN CONFIGURATION 

e. ~~ ~~CC 
lOA"' ~~ I,:EB 

00. '-I>--~ "100. I,. ~--4' ,,:108 

0,. .-1>- "O'A 

',. <I ":'" 
0,. po ",.02A 
I,. <I ,~ 128 

°lB' po '~ °lA 
GNO ,'0 <I ,,~ I,e 

swrrCHING CHARACTERISTICS 

Parameter Min. Typ. Max. Unit Propagation Time 

tPLH Address to Output 17 

tPHL Address to Output 25 
tPIH Enable to Output 25 
tPIL Enable to Output 32 
tPLI Disable to Output 32 
tPHI Disable to Output 25 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

EQUIVALENT TEST CIRCUIT 

VIH.3.OV--~ 

INPUT J. l.3V 1.3V ~ 

V'l:o~V ___ b_tPlH IPHL'r---i; 
notHnvet1.d-i--~'.3V 
VOL~: ::'---0u::rs I: : : 
Inverted~ 1.3V : /;;V 
VOL'---~--~~··-" 

~IPHL tPLH:--: 

swrrCHING CHARACTERISTICS 
Parameter Min. Typ. Max. 
Propagation Time 
tPLH Data to Output 17 
tPHL Data to Output 25 
tPLH Clock to Output 32 
tPHL Glock to Output 36 
tPIH Output Enable to High-Level 25 
tPIL Output Enable to Low-Level 32 
tPHI Output Disable from High-Level 25 
tPLI Output Disable from Low-Level 32 
Data Set-UP Time Note I 201 
Data Hold Time, Note I 01 

Note 1 t Indicates positive clock tranSlllon 

SP74SC245 
PIN CONFIGURATION 

Ao 
A, So 
A, B, 

A, B, 

A. e, 

.... B. 

S-
A, So 

GND e., 

VOLTAGE WAVEFORMS 
ENABLE &; DISABLE TIMES, 3-STATE OUTPUTS 

v.~: : 
OUTPUT CONTROL - - 1.5V - - 1.5V • 

VE :, : 

Vour -:::-SW""'-CIO-Hd~:-"'\ I tpZL 

SW20pen 
I 1.3V 

SW10pen : 
SW2cloHd I 

, , 
~,tpZH 

:--: lpu 

: : SW1.nd 
: I SW2clOHd 

k:: 
I I SW1.nd 

: 1 SW2cl0Hd 

~,tPHl 

TEST CONDITIONS 
Vet:. =S.OV 
TA = +25'C 
CL = lSpF 
RLI =2K1l 
RL2 = SKIl 

VOLTAGE WAVEFORMS 

Unit 
ENABLE &; DISABLE TIMES, 3-STATE OUTPUTS 

v-

OUT~~ 
VE~ 

VOOJT~-_'PZL 
SW1cloaed 
SW20pen 1.3V 

SW1open. r;;;-
VOUT~"-' 

- - IpLZ 

5W1and 
SW2CloMd 

~VOL 
~VOH 

5Wl.nd 
SW2cl0Hd 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

EQUIVALENT TEST CIRCUIT 
-~ 'PHZ 

t3I (4) (7) (II) (13) (14) (17) (11) (2) (3) (') (5) tel (7) tel .. 

~nn~~~TIh ~'n~~'nnn~ 
~ iririUtirtrt~1 ;'~: iririUt~ 
(1) 00°,0,0,°,0"0,, 0, 000,0,0,0,0"0,, 0, 

(2) (5) (Ill tV) (12) (15J (181 (18) (18) (11) (17) (18) (15) (14) (13) (12) 

DC ELECTRICAL CHARACTERISTICS 
Over operating temperature ran e unless otherWise specified. 

P.r. meter Condition. 

V,H High Level Input Voltage Vee - 5.25V 

V,L Low Level Input Voltage Vee - 4.75V 
Vee - 5.0V. V,H 2.0V 
V,L ; OSV. IOH = -400"A 

VOH High Level Output Voltage Vee = 5.0V. V,H - 2.0V 
V,L = O.SV. IOH = -4mA 

VOL Low Level Output Voltage 
Vee = 5.0V. V,H - 2.0V 
VIL = O.SV. IOL = SmA 

It Input Current V, - Vee or Gnd 

Icc Supply Current 
V, - Vee or Gnd 
Vee = 50V 

SEMI PROCESSES INC. 
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Min. Typ. 

2.0 

4.35 4.S 

3.5 4.0 

0.3 

0.1 

10 

M ••• 

O.S 

0.4 

1.0 

TEST CONDITIONS 

vet:. = S.OV 
T" ~ +25'C 
CL = 15pF 
Ru =2K1l 
RL2 = SKIl 
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SP74HC SERIES 

CMOS LOGIC PRODUCTS 

FEATURES 
• Utilizes SPI's Selective Oxidation, Silicon·Gate CMOS 

Process. 
• Speed, function and pin·out compatible to 74LS series 

Logic. 
• High Noise Immunity 
• Low quiescent power consumption 
• Wide power supply range. 
• Operates over Vee range of 2.0 to 6.0 Volts. 
• Standardized set of Input and Output electrical 

characteristics. 

INPUT 
• All devices have Input Protection diodes to Vee and 

ground. 
• All devices have Logic input voltage levels consistent with 

CMOS 

OUTPUT 
• The standard output of 74HC devices can source and sink 

4mA while devices designed to interface with a Bus 
system can drive 6mA~ Sink and drive capability is 
guaranteed over ~40 to +85°C. 

• Symmetric current drive. 
• All Outputs are fully buffered. 

ORDERING INFORMATION 

I Plastic DIP Package 

ABSOLUTE MAXIMUM RATINGS 

Parameter Min Max 

Vee DC Supply Voltage -0.5 +7.0 

VI,VO Input or Output Voltage -0.5 Vee +0.5 

IL DC Current Per Pin Any Input or Output 25 

lee DC Current Drain, Vee GND 50 

Ts Storage Temperature -65 +150 

Po Power Dissipation (Note 1) 500 

TL 
Lead Tempera!ure (1/16" from 

+300 
mounting surface for 10 sec) 

Note 1: Derate at 12mW/~e over +45 to +85°e for Plastic "N" Package 

RECOMMENDED OPERATING CONDITIONS 

Parameter Min Max 

Vee DC Supply Voltage Range 2.0 6.0 

Vin, Vout Input Voltage, Output Voltage , 0 Vee 

TA Operating Temperature Range -40 +85 

764 

SP74HCxxxN I' 

Units 

V 

V 

mA 

mA 

°C 
mW 

°C 

Units 

V 
V 

°C 

All devices contain diodes 
to protect in-puts against 
damage due to high static 
voltages or electric fields; 
however, it is advised that 
precautions be taken not to 
exceed the max. recommended 
input voltages. All unused 
inputs must be connected to 
an appropriate logic voltage 
level (either Vee or GND). 

SEMI PROCESSES INC. 
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SP74HC SERIES 

DC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V ± 10% unless otherwise specified. 
Limits are guaranteed over TA range of -40 to +85°C 

Parameter Conditions 

VIH High Level Input Voltage Vo = 0.5V or Vee -1.0V 

Vil Low Level Input Voltage 10 = 10.JLA 
Vil = 0.9V, 10H = 1.01lA 
VIH = Vee -1.4V 

VOH High Level Output Voltage 
Vil = 0.9V, IOH = (Note 2) 
VIH = 3.6V, Vee = 5.0V 
Vil = 0.9V, 10l = 1.0JLA 

VOL Low Level Output Voltage 
VIH = Vee -1.4V 
Vil = 0.9V, 10l = (Note 2) 
VIH = Vee -1.4V 

II Input Current VI = Vee or GND 

IcC Supply Current VI = Vee or GND 
Vee = 5.0V, TA = 25°C 

Note 2: 10H"Ol = 4.0mA for Standard Ouputs 
10H"Ol = 6.0mA for Enhanced Outputs 

SPI 

Min Typ Max Units 

Vee -1.4 V 
0.9 

Vee -0.05 V 

4.2 V 

0.05 V 

0.4 V 

1.0 IlA 

2.0 IlA 

SWITCHING CHARACTERISTICS (Vee = 5.0V, Cl = 15pF, TA= +25°C, Input trise = tfall = 6.0nSec) 

"' 

10 

5.0 

1.0 

0.5 

E 0.1 
T ... .05 
z 
LIJ 
a: 
a: 
ij .01 

~ ·.005 
11. 
11. 
;:) 
en 
~ .001 
u 

- .0005 

.0001 

.00005 

.00001 

SUPPLY CURRENT -vs-INPUT FREQUENCY 
SP74HC109N 

-Vln = I~~~ 
-OUTPUTS-NO l" I " 50% DUTY CYC .OCK 1 

1/ 
~C !;.( ~ .2.IIV 

1/ 

~' 
f-t-

~ ~I-
f7 f-t-

)1 

~~ 

II 

.001 .005 .01 .05 0.1 0.5 1.0 5.0 10 

'-INPUT FREQUENCY-(MHz) 

@ Ie MASTER 1983 

50100 

PULSE 
GENERATOR 
Irise = Iiall = 

6.0nSec 

PULSE 
GENERATOR 
Irise = Iiall = 

6.0nSec 

PROPAGATION TIMES TEST CKT. 
NORMAL OUTPUT DEVICES 

INPUT 

DEVICE 
UNDER 
TEST 

OUTPUT 

INCLUDES OSCILLOSCOPE 
PROBE & TEST FIXTURE 
CAPACITANCE. CL = 1SpF 
UNLESS OTHERWISE SPECIFIED. 

PROPAGATION TIMES TEST CKT. 
3·STATE OUTPUT DEVICES 

INPUT 

DEVICE 
UNDER 
TEST 

CD IpZL or IpLZ 

® IPZH or IpHZ 

SEMI PROCESSES INC. 
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SP74HC SERIES 

SP74HCOON TOP VIEW SP74HC02N TOP VIEW 

Quad 2·lnput NAND Gate Quad 20 lnput NOR Gate 

tpHL/tpLH 10/10nSec typo tpHL/tpLH 10/10nSec typo 

Y=AB 

14 PIN DIP 14 PIN DIP 

SP74HC04N TOP VIEW SP74HC10N TOP VIEW 

Hex Inverter Triple 3·lnput NAND Gate 

tpHL/tpLH 8/10nSec typo tPHL/tpLH 14/16nSec typo 

Y=A Y =ABC 

14 PIN DIP 14 PIN DIP 

SP74HC11N TOP VIEW SP74HC14N TOP VIEW 

Triple 3·lnput AND Gate Hex Schmitt Trigger Inverter 
Vee 

A6 

tpHL/tpLH 14/14nSec typo tpHL/tpLH 10/10nSec typo Y6 

B3 Y5 

en 
Q) 
en en 
Q) 

Y =ABC Y=A 0 
0 14 PIN DIP 14 PIN DIP 
'-a.. 

SP74HC20N SP74HC27N TOP VIEW TOP VIEW 

E Dual 4·lnput NAND Gate Triple 3·lnput NOR Gate 
Q) 

en 

tpHL/tpLH 16/18nSec typo tPHL/tpLH 14/20nSec typo 

Y = ABCD Y=A+B+C 

14 PIN DIP 14 PIN DIP 

SEMI PROCESSES INC. 
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SP74HC SERIES -.-~ 
SP74HC30N TOP VIEW SP74HC32N TOP VIEW 

a·lnput NAND Gate 
Vee 

Quad 2·lnput OR Gate vee 

tpHL/tpLH 18/18nSec typo Ne tpHL/tpLH 15/15nSee typo 
84 

A4 

Y4 

Ne 83 

GND 
Y = ABCDEFGH Y=A+B 

14 PIN DIP 14 PIN DIP 

SP74HC42N TOP VIEW SP74HC73N TOP VIEW 

1·0'·10 BCD·te-Declmal Decoder Dual J K Flip·Flops with Clear 

Propagation Times fMAX 50MHz typo 01 

Non-Inverting, 2 level 
~ 

tp Clock to Output 20nSec typo 
tpHL/tpLH 18/18nSec typo ~ 

tp Clear to Output 20nSec typo 01 ... 
Inverting, 3 level !: 

:;) 

tPHL/tpLH 20/20nSee typo 0 

16 PIN DIP 14 PIN DIP 

SP74HC74N TOP VIEW SP74HC76N TOP VIEW 

Dual D Flip-Flops with Set and Clear, Dual J K Flip-Flops with 
\)ositive Edge Triggered Preset and Clear 

fMAX SOMHz tyr fMAX 50MHz typo 
tp Clock to OUti-' ~2nSec typo tp Clock t~ Output 20nSec typo 
tp Reset to Output 22nSec typo tp Set to Output 20nSec typo 

tp Clear to Output 20nSectyp. 

en 
Q) 
en en 
Q) 
(,) 

14 PIN DIP 16 PIN DIP 
0 
:10-

SP74HCSON SP74HC86N 
c.. 

TOP VIEW TOP VIEW 

Gated Full Adder Quad 2·lnput Exclusive OR Gate E 
Vee Vee 

Q) 

en 
tp Cn to Cn + 1 18nSec typo Be B2 tPHL/tpLH 20/20nSec typo 48 
tp Ae to Cn + 1 20nSec typo 

tp Be to Cn + 1 20nSec typo Cn B1 4A 
tp Ae to I: 20nSec typo 

Cn+1 tp Be to I: 30nSee typo Ae 4Y 

A· 38 

E A2 2Y 3A 

GND A1 

Note: A· Input only 
14 PIN DIP 14 PIN DIP 

SEMI PROC:ESSES INC:. 
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SP74HC SERIES· 

SP74HC90N 
Decade Counters, Dlvide-by-21 
Synchronous Dlvlde-by-S 

Cp1 'MAX 30MHz typ. 
Cpo 'MAX 50MHz typ. 
tp Cpo to 0 0 18nSec typ. 
tp Cp1 to 0 1 or 02 or 0 3 20nSec typ. 
tp MR to Output 25nSec typ. 

SP74HC107N 
Dual J K Flip-Flops with Clear 

'MAX 50MHz typ. 
tp Clock to a 20nSec typ. 
tp Clear to Output 20nSec typ. 

SP74HC112N 
Dual J K Flip-Flops with Preset and 
Clear, Negative Edge Triggered 

'MAX 50MHz typ. 
tp Clock to a 20nSec typ. 
tp Set to Output 20nSec typ. 
~p Clear to Output 20nSec typ. 

SP74HC125N 
Quad 3-State Buffers with Active Low Enables 

tp Data to Output 16nSec typ. 
tpZH 15nSec typ. 
tpZL' 15nSec typ. 

tpHZ 18nSec typ. 
tpLZ 18nSec typ. 

CL = 15pF 

Output is disabled when C is high 
Y=A 
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TOP VIEW 
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16 PIN DIP 

TOP VIEW 

14 PIN DIP 

SP74HC93N 
4-Bit Binary Counter, Divide-by-21 
Synchronous Divide-by-8 

Cp1 'MAX 30MHz typ. 
Cpo 'MAX 50MHz typ. 
tp Cpo to 0 0 18nSec typ. 
tp Cp1 to 0 1 or 02 or 0 3 20nSec typ. 
tp MR to Output 25nSec typ. 

SP74HC109N 
Dual J K Flip-Flops with Preset and 
Clear, Positive Edge Triggered 

'MAX 50MHz typ. 
tp Clock to a 20nSec typ. 
tp Set to Output 20nSec typ. 
tp Clear to Output 20nSec typ. 

SP74HC113N 
Dual J K Flip-Flop with Preset, 
Negative-Edge Triggered 

'MAX 50MHz typ. 
tp Clock to a 20nSec typ. 

SP74HC126N 

MR2 

NC 

NC 

Quad 3-State Buffers with Active High Enables 

CL = 50pF 

tp Data to Output 16nSec typ. 
tPZH 15nSec typ. 
tpZL 15nSec typ. 

tPHZ 18nSec typ. 
tpLZ 18nSec typ. 

CL = 15pF 

Output is disabled when C is low. 
Y=A 
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SP74HC SERIES 

SP74HC138N 
1-0'-8 DecoderlDemultiplexer 

SP74NC147N 
10-to-4 Line Priority Encoder 

tp Non·lnverting Output 25nSec typo 

tp Inverting Output 28nSec typo 

SP74HC153N 
Dual 4-lnput Multiplexer 

tp Data to Output 16nSec typ_ 
tp Select to Outpui 20nSec typo 

SP74HC158N 
Quad 2-lnput Multiplexer, 
Inverting Outputs 

~{ A 1 
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B SELECT 2 

~{lC3 3 
~ lC2 
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<I: lCl 
I
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C lCO 

Yl0UTPUT 7 

SELECT 1 

CL = 50pF ~{ Al 

tpHLltpLH Data to Output 18J20nSec typo ~ Bl 3 

tpHLltpLH Select to Output 22126nSec typo OUTPUT Y1 

~.{ A2 5 

~ B2 6 

OUTPUT Vi 7 
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SP74HC139N 
Dual 1-0'-4 Decoderl 
Demultiplexer 

SP74HC148N 
8-to-3 Line Priority Encoder 

tp Non·lnverting Output 25nSec typo 

tp Inverting Output 28nSec typo 

SP74HC157N 
Quad 2-lnput Multiplexer 
Non-Inverting Outputs 

CL = 50pF 

tpHLltpLH Data to Output 18/20nSec typo 

tpHLltpLH Select to Output 22/26nSec typo 

SP74HC160N 
BCD Decade Counter 
Asynchronous Reset 

f max 40M Hz typo 
tp Delay Clock to Rc 20nSec typo 
tp Delay Clear to Q 20nSec typo 
tp Clock to Q 20nSec typo 
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ENABLE 

~{IA 
I/) lB 

~{YO :> -

§ : 
;: lY2 

< c _ 
lY3 

CIl{_ 
~ ~ 6 

g Al 

SELECT 1 

~{ At 

~ Bl 3 

OUTPUT VI 4 

~{ A2 5 

~ B2 6 

OUTPUT V2 7 

CLEAR 1 

~{ 3 ~ B 
:!: 
<I: C 
I
et 
C 0 

ENABLE 
P 

SPI 
TOP VIEW 

16 PIN DIP 

TOP VIEW 

16 PIN DIP 

TOP VIEW 

16 PIN DIP 

2G 
ENABLE 

2A}g 
2B :Jl 

2Y} 
- ~ 
2Yl ~ 
_ 0 

2Y2 ;: 

< 
- 0 
2Y3 

Vcc 

EO}~ 
- I-
GS g 

~ }CIl 2 I-
::l 
Il. 

- Z 
1 -

o 

Vee 
RIPPLE 
CARRY 
OUTPUT 

::}~ 
Qc g 

Qo 

ENABLE 
T 

SEMI PROCESSES INC. 

769 

en 
Q) 
en en 
Q) 
o 
o 
~ 

a.. 
E 
Q) 

en 



en 
Q) 
en 
en 
Q) 
o 
o 
~ 

a.. 
E 
Q) 

en 

SP74HC SERIES 

SP74HC161N 
4·Bit Binary Counter 
Asynchronous Reset 

fmax 40MHz typo 
tp Delay Clock to Rc 20nSec typo 
tp Delay ljlear to a 20nSec typo 
tp Clock to a 20nSec typo 

SP74HC163N 
4·Bit Binary Counter 
Synchronous Reset 

fmax 40MHz typo 
tp Delay Clock to Rc 20nSec typo 
tp Delay Clear to a 20nSec typo 
tp Clock to a 20nSec typo 

SP74HC175N 
Quad D·Type Flip·Flops with 
Common Direct Clear 

fMAX 50MHz typo 
tp Clock to Output 18nSec typo 
tp Reset to Output 18nSec typo 

SP74HC193N 
4·Bit Binary UplDown Counter 
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TOP VIEW 
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TOP VIEW 

15 ~ATAll::! 

14 CLEA1~ 
13 BORRO~ 

12 CARRY J 

9 gATA 
L..-_____ ...J 

:: ~::A} 
16 PIN DIP 

SP74HC162N TOP VIEW 

BCD Decade Counter 
Synchronous Reset CLEAR 1 Vee 

RIPPLE 

fmax 40MHz typo CARRY 
OUTPUT 

tp Delay Clock to Rc 20n'3ec typo 

~ { , OJ 
tp Delay Clear to a 20nSec typo 

OB ~ tp Clock to a 20nSec typo ~ B 
~ 

~ C Oe 5 
c( 

c 0 00 

SP74HC174N 
Hex D·Type Flip·Flops with 
Common Direct Clear 

fMAX 50MHz typo 
tp Clock to Output 22nSec typo 

tp Reset to Output 22nSec typo 

SP74HC192N 
BCD Decade UplDown Counter 

ENABLE 

... 
~DATA 
~ B 

P 

~faB 2 
5 ~A 

~
OUNT 4 

DOWN 

COUNT 
UP 

SP74HC240N 
Octal Buffer/Line Driver, 3·State, 
Inverting Outputs 

FUNCTION TABLE 

~foc 
5loo 

Inputs 
Outputs 

EA,EB Data 

L L H 
L H L 

H X Z 

H = High level, L = Low level, X = Irrelevant, 
Z = High impedance 

ENABLE 
T 

16 PIN DIP 

TOP VIEW 
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SP74HC SERIES 

SP74HC253N 
Dual 4·lnput Multiplexer, 3·State Output 

tp Data to Output 16nSec typo 

tp Select to Output 20nSec typo 

tpZH 15nSec typo 

tpZL 15nSec typo 

tpLZ 15nSec typo 

tpHZ 15nSec typo 

SP74HC258N' 
Quad 2·lnput MUltiplexer 3·State Outputs 

SP74HC280N 
9·Blt Odd/Even Parity 
Generator/Checker 

tp Data to Output 30nSec typo 

~{G 1 
- H 

{

EVENt 

ODD!: 

TOP VIEW 

16 PIN DIP 

TOP VIEW 

16 PIN DIP 

TOP VIEW 

14 PIN DIP 

SP74HC257N 
Quad 2·lnput Multiplexer 
Non·lnverting 3·State Outputs 

CL = 50pF 

tpHL/tpLH Data to Output 18J20nSec typo 
tpHLltpLH Select to Output 22/26nSec typo 

tpZH 20nSec typo 
tpZL 20nSec typo 

CL = 15pF 
tpLZ 16nSec typo 
tpHZ 16nSec typo 

SP74HC266N 

~{A1 2 

~ 81 
.... 
::;) 

e: Y1 4 

~~::;) A2 

~ 82 .... 
::;) e: Y2 7 
::;) 

o 
GND 8 

Vee Quad 2·lnput Exclusive NOR (XNOR) Gates, 
Active Pull·Up 

EO 

IOc 

tPHL/tpLH 20/20nSec typo 

Y = A tB S = AS + AS 

SP74HC365N 
Hex 3·State Bus Driver with Common 
2·lnput NOR Enable 

CL ~ 50pF 

tp Data to Output 14nSec typo 

tpZH 26.nSec typo 

tpZL 20nSec typo 
CL = 15pF 

tpHZ 20nSec typo 

tpLZ 16nSec typo 

TOP VIEW 
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o 
c 

Y4 ~ 

11 A3}C ~ 
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C 
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SPI reserves the right to change specifications at any time without notification. 
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ABBREVIATIONS OAE Oliver Advanced Engineering 
Octagon Octagon Systems Corp. 
DEI Optical Electronics Inc. 
Ohio Sci· Ohio Scientific 

OF 
OKI OKI Semiconductor 
Omnibyte Omnibyte Corp. 
Oscar I. S. Oscar Assoc. 

COMPANY 
Panasonic Panasonic 
PC/M Pacific I Cyber Metrix 
Percom Percom Data Co. 
Phoenix Phoenix Digital Corp. 
Pico Design Pico Design 

NAMES Polycore Polycore Electronics 
Plessey Plessy Semiconductors 
PMI Precision Monolithics, Inc. 
PragDes Pragmatic Design Inc. 
PREMA PREMA GmbH 
Pro·Log Pro· Log Corp. 

Action Ins Action Instruments GI General Instrument Quay Quay Corp. 
AD Analog Devices GMS General Microsystems 
ADT Advanced Digital Technology GTE Micro GTE Microcircuits 

Raytheon Raytheon Semiconductor Adapt Sci Adaptive Science COfp. 
Harris Semiconductor RCA RCA Solid State Division Advent Advent Products, Inc. Harris RCI Data RCI Data Alphatron Alphatron Heurikon Heurikon Corp. RELMS Relational Memory Systems AMA American Automation Hilevel Hilevel Technology, Inc. Reticon Reticon AMD Advanced Micro Devices Hitachi Hitachi America, Ltd. RIFA RFIA AMI American Microsystems, Inc. Holt Holt Inc. Rockwell Rockwell, Microelectronic Devices Amperex Amperex Electronic Corp. HP HeWlett·Packard RTC Riehl Time Corporation Analogic Analogic Hughes Hughes Aircraft, Solid State 

Analog Sys Analog Systems Products 
Sanken Sanken Electric APC Applied Micro Circuits Hybrid Sys Hybrid Systems 

Apex Apex Microtechnology Hycom Hycom Incorporated Sanyo Sanyo 
APM Applied Microsystems Corp. SEEQ SEEQ Technology, Inc. 
Appl Sys Applied Systems Corp. lOT Integrated Device Technology Semi Proc Semi Processes 

Siemens Siemens APT Applied Microtechnology IMI International Microcircuits, Inc. 
Signetics Signetics Aptek Aptek Microsystems IMP International Array Tech Array Technology Microelectronic Products SGS SGS·ATES Semiconductor 

AWl Analog West IMS Industrial Micro-systems Inc. Sharp Sharp 
Silicon G Silicon General Inconix Inconix Corporation 
Siliconix Siliconix Bedford Bedford Computer Systems Inc. Ind Tech Inductive Technology 
Silicon Sys Silicon Systems Inc. Burr·Brown Burr·Brown Research Inmos Inmos 
Siltronics Siltronics IntCirEng Integrated Circuit Engineering 
SMC Standard Microsystems Corp. IntCirSys Integrated Circuit Systems 
Solarise Solarise Enterprises CAE Computer Aided Engineering IntCompSys Integrated Computer Systems 
Solitron Solitron Devices Cal Devices California Devices IntCyber International Cybernetics 
Sprague Sprague Electric Company Cent Data Central Data Corp. Int Micro International Microsystems 
SSM Solid State Micro TechnolokY Cermetek Cermetek Int Tech Integrated Technology Corp. 

for Music CGRS CGRS Microtech Inc. Intech/FMI Intech/Function Modules Inc. 
SSS Solid State Scientific Cherry Cherry Semiconductor Intel Intel 
Stag Stag Microsystems CIC Custom Integrated Circuits Interdesign Interdesign 
Struc. Des. Structured Design Inc. Citel Citel, Inc. Intersil Intersil 
Stynetic Stynetic Systems Comlinear Com linear Corporation Intronics Intronics 
Sunrise Sunrise Electronics CMA Custom MOS Arrays IPI Integrated Photomatrix Inc. 
Sunshine Sunshine Semiconductor Comark Comark Corp. ITT In Semiconductors 
Supertex Supertex Inc. Comdial' Comdial Semiconductor 
Symtek Symtek Corp. Comp Auto Computer Automation Kinetic Sys Kinetic Systems Synapse Synapse Corp. Compas Com pas Microsystems Kontron Kontron Electronics Synertek Synertek Cont Logic Control Logic Inc. 
Sys Innov Systems Innovations Control Sys Control Systems Microsystems Div. 

Lambda Lambda Semiconductor CreMicro Creative Micro Systems 
Laserdyne Laserdyne Tau Zero Tau Zero Inc. Cromemco Cromemco, Inc. 

CSG Commodore Semiconductor Group LSI Comp LSI Computer Systems Tektronix Tektronix 
Cubit Cubit Inc. LSI Logic LSI Logic Corporation Telaris (See Laserdyne) 
Curtis Curtis Electro Devices, Inc. 

Master Logic Corporation 
Teledyne C Teledyne Crystalonics 

Cybernetic Cybernetic Micro Systems Master Logic Teledyne P Teledyne Philbrick 
Cybersys Cybersystems Matrix Matrix Corp. Teledyne S Teledyne Semiconductor 
Cybertek Cybertek Inc. Matrox Matrox Electronic Systems Telefunken Telefunken 

MCC Microcomputer Control Telephonics Telephonics LSI 
Micrel Micrel Telmos Telmos Data General Data General Micro Eng Micro Circuit Engineering Teltone Teltone Corporation Data 110 Data I/O Micro Innov Micro Innovators TI Texas Instruments Data Trans Data Translation Micropac M:cropac Industries Thomson·CSF Thompson·CSF Components Corp. Oatel Date 1·1 ntersi I Micro Net Micro Networks TMX TMX Datricon Datricon Corporation Micro Pwr Micro Power Systems Topanga Topanga Data Systems DOC Data Devices Corporation Micro Sci Micro Sciences Corp. Toshiba Toshiba America DEC Digital Equipment Corporation Micro Tech Microcircuits Technology Trans·Data Trans·Data Delco Delco Electronics Micro·Link Micro·Link Corporation TRW TRW·LSI Products DGM Digital Microsystems Micron Micron Technology 

Digelec Digelec Corp. MilerTron MiJerTronics 
Unitrode Unitrode Digitek Digitek, Inc. Miller Miller Technology 
Universal Universal Semiconductor, Inc. Dionics Dionics Inc. Mitel Mitel Semiconductor 

Dist Comp Distributed Computer Systems Mitsubishi Mitsubishi Electronics 
Divers Tech Diversified Technology MMI Monolithic Memories, Inc. Vantage Vantage Data Products MonosH MonosH VTI VLSI Technology, Inc. 
E·HI E·H International, Inc. MonSys Monolithic Systems Corp. Votrax Votrax Mostek Mostek Elind Elind Elettronica Industriale Motorola Motorola Semiconductor EL Instr E & L Instruments MRC MRC Systems Weitek Weitek Corporation EMM EMM Murray Murray Consulting Western Western Digital Emulogic Emulogic Inc. Wintek Wintek Corp. Epson Epson America, Inc. 

National National Semiconductor ETI Micro Ell Micro 
Exar Exar Integrated Systems NCR NCR Corp., Microelectronics Xicor Xicor, Inc. Division Xycom Xycom 

NEC·EA NEC / Electronic Arrays Division 
Fairchild Fairchild NEC Electron NEC I Electron Division 

Zendex Zendex Corp. Ferranti Ferranti Electric NEC Micro NEC/Microcomputer Division 
Fujitsu A Fujitsu America Nitron Nitror1 Zilog Zilog 
Fujitsu Fujitsu Microelectronics, Inc. Nortek Norte~ Zymos Zymos Corporation 

772 © Ie MASTER 1983 



LOGIC DIVISION 

ECl lOGIC SELECTION GUIDE 

Signetics is big in ECL. Big in product breadth and superb in 
quality and reliability. We're also big in ECl inventory - which 
means most of the parts listed below are readily available from 
your local Signetics sales office or authorized distributor. 

If you're already using ECl, you know full well that its high oper· 
ating speed is the most direct way to improve system perfor· 
mance. The 10K series has established itself as "the logical 
choice" for designing high~speed CPUs and digital communica· 
tions systems. Its 200 MHz operating speed and 2.0 nsec gate 
delay have also made 10K ECl increasingly popular for design· 
ing computers, peripherals, and instrumentation. Signetics' 10K 
offering represents more than 90% of the devices currently 
recognized as industry standards. 

We're not only committed to being your best source for 10K. We 
also aim to be the leading supplier of the faster 100K series. Our 
100K parts - with a 750 picosecond gate delay and an operating 
speed in the 400-500 MHz range - will let you boost your 
system performance even further. 

10K AVAilABLE IN PLASTIC DIP AND CEROIP PACKAGES 

Type 

10100 
10101 
10102 
10103 
10104 
10105 
10106 
10107 
10108 
10109 
10110 
10111 
10113 
10117 
10118 
10119 
10121 
10210 
10211 
10216 

10112 
10114 
10115 
10116 
10123 
10124 
10125 
10129 
10188 
10189 
10192 

Function 

Gates 

quadruple 3-input NOR gate (1 input common) 
quadruple 2-input OR/NOR gate (1 input common) 
quadruple 2-input, 3 NOR and 1 OR/NOR gate 
quadruple 2-input, 3 OR and 1 OR/NOR gate 
quadruple 2-input, 3 AND and 1 ANO/NANO gate 
triple 2-3-2 input OR/NOR gate 
triple 4-3-3 input NOR gate 
triple 2-input EXClUSIVE-OR/EXClUSIVE-NOR gate 
dual 3-input ANO/NANO gate 
dual 4-5 input OR/NOR gate 
dual 3-input/3-output OR gate (line driver) 
dual 3-input/3-output NOR gate (line driver) 
quadruple EXCLUSIVE-OR gate (with enable) 
dual 2-wide 2-3 input OR-ANO/OR-ANO-INVERT gate 
dual 2-wide 3-input OR-AND gate 
4-wide 4-3-3-3 input OR-AND gate 
4-wide OR-ANO/OR-ANO-INVERT gate 
high speed dual 3-input/3-output OR gate 
high speed dual 3-input/3-output NOR gate 
triple differential OR/NOR line receiver (high speed) 

Interfaces 

dual 3-input/3-output (1 OR and 2 NOR) line driver 
triple line receiver 
quadruple line receiver 
triple line receiver 
t~iple 4-3-3 input bus driver 
quadruple TIL to ECl translator 
quadruple ECl to TIL translator 
quadruple TIUIBM bus receiverllatch 
hex buffer (non-inverting) 
hex inverter 
quad differential line driver 

Fllp·Flops 

10130 dual O·type latch 
10131 dual O·type master·slave flip-flop 
10133 quadruple latch with Ootype inputs and enable outputs 
10135 dual JK master-slave flip-flop 
10175 quint O-Iatch common reset and two wired-OR common 

clock inputs 
10176 hex Ootype master-slave flip-flop 
10231 high speed dual Ootype master-slave flip-flop. 

OCTOBER 1982 

10K/100K 

Our 10K ICs automatically go through the rigors of our SUPR IIA 
program (Signetics Upgraded Product Reliability) - at no extra 
charge. For further testing which has proved to minimize board 
reworks and cut field repairs, you'll be interested in our SUPR liB 
burn-in. This optional screening is available at a nominal cost 
adder per device. 

10K ECl PERFORMANCE REVIEW 

The high-speed performance attributes of the 10K series are 
being demonstrated today in a host of data processing applica
tions. The 10K parts provide an ideal speed-power solution for 
enhancing the performance of systems previously designed 
with standard TIL. Compared to standard TIL, the 10K ECl 
series offers these benefits: 

• Smaller logic swings: 600 mV vs. 4V 
• Reduced parts count from complementary outputs 
• Significantly faster operating speed 
• Versatile drive output with high OC/AC fanout 
• Maximum device utilization with Wired-OR outputs 
• Reduced noise due to constant supply current 
• low power dissipation 

When high speed is essential to your design, 10K ECl may be 
the answer. Signetics has more than 60 answers in its 10K ECl 
family. 

Type Function 

Counters & Registers 

10136 universal hexadecimal counter 
10137 universal decade counter 
10141 4-bit universal shift register 

Complex 

10132 dual 2-input multiplexer with clocked Ootype latches 
and common reset 

10134. dual 2-input multiplexer with clocked Ootype latches 
10158 quadruple 2-to-1 multiplexer ~non-inverting) 
10159 quadruple 2-to-1 multiplexer (inverting) 
10160 12-bit parity checker/generator 
10161 3-bit decoder with two enable inputs (1 of a lines lOW) 
10162 3-bit decoder with two enable inputs (1 of a lines HIGH) 
10164 a-input multiplexer with enable input 
10165 a-input priority encoder 
10171 dual 2-bit decoder (1 of 4 lines lOW) 
10172 dual 2-bit decoder (1 of 4 lines HIGH) 
10173 quadruple 2-input multiplexer with latched outputs 
10174 dual 4-to-1 multiplexer (with enable) 
10179 look-ahead carry block 
10180 dual 2-bit adder/subtractor 
10181 4-bit arithmetic logic unit 
10191 hex ECl-MST translator 

Memories 

10149 1024-bit, 4-bits per word PROM 
10155 16-bit, 2-bits per word CAM (content addressable 

memory) 
10415 1024-bit, 1-bit per word RAM 

Sigletics 
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LOGIC DIVISION OCTOBER 1982 

ECl lOGIC SELECTION GUIDE 10K/100K 

SPECIFY 100K FOR INDUSTRY'S FASTEST LOGIC 100K AVAilABLE IN SLlMDIP AND FlATPAK PACKAGES 

With sub·nanosecond propagation gate delay, our growing fam· 
ily of 100K deserves serious consideration for the design of your 
next high·speed system. 

Signetics' 100K devices are specified to operate from a single 
- 4.5V supply. However, they can be internally compensated to 
operate over a wider voltage range. 

Specify our 100K - and you can rest assured that the perfor· 
mance characteristics on the lab bench will also prevail in differ· 
ent application environments. That means you'll spend less time 
estimating all possible extremes of temperature and supply volt· 
age that your system will endure - and the ultimate effects of 
these variables on component performance. 

Signetics' 100K ECL. Your logical choice for the fastest standard 
logic. Put 100K switching rates to work in your design - and 
realize superior system performance. 

Type 

100101 
100102 
100107 
100112 
100113 
100114 
100117 
100118 
100122 
100123 
100131 
100136 
100141 
100145 
100150 
100151 
100155 
100158 
100160 
100163 
100164 
100165 
100166 
100170 
100171 
100175 
100180 
100181 
100255 

Signetics 

Function Availability 

triple 5-input OR/NOR production 
quint 2-input OR/NOR production 
quint EXClUSIVE·OR/NOR production 
quad high fan·out driver production 
line driver 40 '82 
quint line receiver production 
triple 2-2-1 input OR/AND production 
quint 5-4-4-4-2 input OR/AND production 
9 buffer gates produ~tion 
hex bus driver 40 '82 
triple 0 flip·flop productin 
4-stage counter/shift register 10 '83 
8-bit shift register 40 '82 
16 x 4-bit register file 10 '83 
hex latch 40 '82 
hex flip·flop production 
quad multiplexer with latch production 
8-bit shift matrix production 
9-bit parity/8-bit compare production 
dual 8-line multiplexer production 
16-line multiplexer production 
universal priority encoder 40 '82 
9-bit magnitude comparator production 
universal decoder. production 
triple 4-line multiplexer production 
ECl 10K·ECl 100K translator production 
high speed adder 40 '82 
4-bit AlU 40 '82 
TTl-100K ECl translator (bidirectional) production 
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BIPOLAR LSI DIVISION 

THE HIGH-SPEED LOGIC OF THE 80'S 

PRODUCT DESCRIPTION 

Signetics has combined advanced oxide-isolated fabrication 
techniques with standard TTL functions to create a new family 
gesigned for the 80's. The high operating speeds of FAST can 
push system operating speeds into areas previously reserved for 
10K ECl, but with simple TIL design rules and single 5V power 
supplies. low input loading allows the user to mix lS, AlS,and 
HCMOS in the same system without the need for translators and 
restrictive fanout requirements. 

FAST circuits are pin-for-pin replacements for 74S types, but 
offer power dissipation 3-4 times lower and higher operating 
speeds. Existing systems can achieve much lower power by 
replacing the 74S types with the corresponding FAST devices, 
with no changes other than reducing the size of the power 
supply .. 

The input structure provides better noise immunity because of 
higher thresholds, while the oxide-isolation and new circuit tech
niques create devices that have less variation with temperature 
or supply voltage than existing TIL logic families. Signetics 
guarantees all ac parameters under realistic system condi
tions-across the supply voltage spread and the temperature 
range, and with heavy 50pF output loads. 

The use of high-capacitance PNP inputs has been avoided, and 
clamping diodes have been added to both the inputs and out
puts to prevent negative overshoots. High input breakdown 
voltages allow unused inputs to be tied directly to V cc without 
pullup resistors. 

Multiple sources and a complete family of powerful circuits 
combine to make Signetics FAST the logic choice of the 80's! 

OCTOBER 1982 

54/74F FAST TTL 

FEATURES 

• 3ns propagation delays 
• 4mW/gate power dissipation 
• Guaranteed AC performance over temperature 

and supply voltage spreads 
• Improved input and output structures 
• Standard TTL functions and pinouts 
• Replacement for "S" types ... 1/4 the power 
• Designer's choice for new system designs 
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BIPOLAR LSI DIVISION 

THE HIGH-SPEED LOGIC OF THE 80'S 

PROPAGATION DELAY 
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54/74F FAST TTL 
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BIPOLAR LSI DIVISION OCTOBER 1982 

THE HIGH-SPEED LOGIC OF THE 80'S 54/74F FAST TTL 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage 7.0 7.0 V 

VIN Input voltage - 0.5 to+ 7.0 - 0.5 to+ 7.0 V 

liN Input current - 30 to+ 5 - 30 to+ 5 rnA 

VOUT Voltage applied to output in HIGH output state - 0.5 to+ Vee - 0.5 to+ Vee V 

TA Operating free-air temperature rang~ - 55 to + 125 o to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

54/74F 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vee Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage +0.8 V 

11K Input clamp current -18 rnA 

Std. -1.0 rnA 
10H HIGH-level output current 

Buffer - 3.0 rnA 

Std. 20 rnA 
10L LOW-level output current 

Buffer (Com'l) 64 rnA 

Mil - 55 + 125 °C 
TA Operating free-air temperature 

Com'l 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 54/74F 
PARAMETER 

Typ2 
UNIT 

Min Max 

Vee = MIN, VIH = MIN, VIL = 0.5V, 10H = MAX 2.0 V 

VOH HIGH-level output voltage Vee = MIN, VIH = MIN, VIL = MAX, Mil 2.5 3.4 V 

10H= -1mA Com'l 2.7 3.4 V en 
() 

Vee = MIN, VIH = MIN, VIL = MAX, Std. 0.35 0.5 V ....... 
VOL LOW-level output voltage 

Q) 

10L= MAX Buffer 0.55 V C 
0> 

VIK Input clamp voltage Vee= MIN, II = 11K -1.2 V en 

II 
Input current at maximum 

Vee= MAX, VI = 7.0V 0.1 rnA 
input voltage 

IIH HIGH-level input current Vee= MAX, VI = 2.7V 20 ,.,A 

IlL LOW-level input current Vee= MAX, VI =0.5V -0.6 rnA 

Short-circuit output current3 Std. -60 -150 rnA 
los Vee= MAX 

Buffer -100 -225 rnA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA = 25°e. 
3. lOS is tested with VOUT= +O.5V and Vee=Vec MAX+O.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 

one second. 

Signetics 
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BIPOLAR LSI DIVISION OCTOBER 1982 

THE HIGH-SPEED LOGIC OF THE 80's 54/74F FAST TTL 

FAST ADVANCED SCHOTTKY TTL STATUS GUIDE 

DEVICE PIN # DESCRIPTION AVAILABILITY DEVICE PIN # DESCRIPTION AVAILABILITY 

74FOO 14 Quad 2-lnput NAND Gate Avail, 74F350 16 4-Bit Shifter, 3-State 1H '83 
74F02 14 Quad 2-lnput NOR Gate Planned 74F352 14 Dual4-lnput Multiplexer (inverted '153) 1H '83 
74F04 14 Hex Inverter Avail. 74F353 16 Dual 4-lnput Multiplexer (Inverted '253) 1H '83 
74F08 14 Quad 2-lnput AND Gate 1H '83 74F365 16 Hex Buffer with Common Enable, 3-State 2H '83 
74F10 14 Triple 3-lnput NAND Gate 1H '83 
74F11 14 Triple 3-lnput ~ND Gate 1H '83 

74F366 16 Hex Inverter with Common Enable, 3-State 2H' 83 
74F367 16 Hex Buffer: 4-Bit and 2-Bit. 3-State 2H '83 

74F14 14 Hex Schmitt Trigger 2H '83 74F368 16 Hex Inverter, 4-Bit and 2-Bit. 3-State 2H '83 
74F20 14 Dual 4-lnput NAND Gate Avail. 74F373 20 Octal 0 Latch, 3-State Avail. 
74F32 14 Quad 2-lnput OR Gate 1H '83 74F374 20 Octal 0 Flip-Flop, 3-State Avail. 
74F37 14 Quad 2-lnput NAND Buffer 2H '83 74F377 20 Octal D-Type Flip-Flop with Enable 2H '83 
74F38 14 Quad 2-lnput NAND Buffer, O/C 2H '83 74F378 16 Hex 0 Flip-Flop with Enable Planned 
74F40 14 Quad 4-lnput NAND Buffer 2H '83 74F379 16 Quad Flip-Flop with Enable Planned 
74F64 14 AND/OR Invert Gate Avail. 74F395 16 4-Bit Cascadable SIR, 3-State 2H '83 
74F74 14 Dual D-Type Flip-Flop 1H '83 74F398 20 4-Bit Flip-Flop, True and Camp, Outputs Planned 
74F85 16 4-Bit Magnitude Comparator 2H '83 
74F86 14 Quad 2-lnput Exclusive-OR Gate Avail. 

74F399 16 4-Bit Flip-Flop, True and Camp, Outputs Planned 
74-F431 24 8-Bit Output Port 2H '83 

74~109 16 Dual JK Flip-F.lop 1H '83 74F521 20 Octal Comparator Avail, 
74F112 16 Dual JK Flip-Flop Planned 74F524 20 8-Bit Register Comparator Planned 
74F113 16 Dual JK Flip-Flop Planned 74F533 20 Invertirig Octal 0 Latch, 3-State Avail. 
74F114 16 Dual JK Flip-Flop Planned 74F534 20 Inverting Octal 0 Flip-Flop, 3-State Avail, 
74F138 16 One-aI-Eight Decoder/Demultiplexer 1H '83 74F545 20 Octal Bus Transceiver 1H '83 
74F139 16 Dual One-aI-Four Decoder/Demultiplexer Avail. 74F568 20 4-Bit Binary Up/Down Counter, 3-State Planned 
74F148 16 8-Bit Priority Encoder Planned 74F569 20 4-Bit Decade Up/Down Counter, 3-State Planned 
74F151 16 8-lnput Multiplexer 2H '83 74F579 20 8-Bit Up/Down Counter, Common I/O 2H '83 
74F153 16 Dual 4-lnput Multiplexer 1H '83 74F581 24 Octal Inverting Buller w/Parity 1H '83 
74F157 16 Quaq 2-lnput Multiplexer Avail. Generator-Checker 
74F158 16 Quad 2-lnput Multiplexer 1H '83 74F582 24 Octal Buffer w /Parity Generator-Checker 1H '83 
74F160 16 BCD Decade Counter, Asynchronous Reset Planned 74F585 24 Octal Bus Transceiver w /Parity 1H '83 
74F161 16 4-Bit Binary Counter, Asynchronous Reset Planned Generator -Checker 
74F162 16 BCD Decade Counter, Synchronous Reset Planned 74F588 20 GPIB Compatible Octal Transceiver 1H '83 
74F163 16 4-Bit Binary Counter, Synchronous Reset Planned 74F590 16 8-Bit Binary Counter w/Output Latch, 2H '83 
74F164 14 8-Bit PISO Shift Register Planned 3-State 
74F168 16 Up/Down Decade Counter Planned 74F591 16 8-Bit Binary Counter w/Output Latch,O,C, 2H '83 
74F169 16 Up/Down Binary Counter Planned 74F592 16 8-Bit Binary Counter w/lnput Register 2H '83 
74F174 16 Hex D Flip-Flop w/Common Master Reset Planned 74F593 20 8-Bit Binary Counter w/lnput Register 2H '83 
74F175 16 Quad 0 Flip-Flop w/Common Master Reset Planned 74F595 16 8-Bit Shift Register w/Output Latch 2H '83 
74F181 24 Arithmetic Logic Unit 1H '83 74F596 16 8-Bit Shift Register w/Output Latch 2H '83 
74F182 ,16 Carry Look-Ahead Generator Planned 74F597 16 8-Bit Shift Register w /Input Latch 2H '83 
74F190 16 Up/Down Decade Counter 1H '83 74F598 16 8-Bit Shift Register w/lnput Latch 2H '83 
74F191 16 Up/Down Binary Counter 1H '83 74F604 28 Dual 8-Bit Latch 2H '83 
74F192 16 Up/Down Decade Counter Planned 74F605 28 Dual 8-Bit Latch 2H '83 
74F193 16 Up/Down Binary Counter Planned 74F606 28 Dual 8-Bit Latch 2H '83 
74F194 16 4-Bit Bidirectional Universal Shift Register 2H '83 74F607 28 Dual 8-Bit Latch 2H '83 
74F195 16 4-Bit Parallel Access Shift Register 1H '83 74F620 20 Octal Bus Transceivers 2H '83 
74F198 24 8-Bit Bidirectional Universal Shift Register Planned 74F621 20 Octal Bus Transceivers 2H '83 
74F240 20 Octal Inverting Bus/Line Driver 1H '83 74F622 20 Octal Bus Transceivers 2H '83 

, 74F241 20 Octal Bus/Line Driver 1H '83 74F623 20 Octal Bus Transceivers 2H '83 
74F242 14 Quad Bus Transceiver 2H '83 74F630 28 Memory Error Detector/Corrector, 3-State 2H '83 
74F243 14 Quad Bus Transceiver 2H '83 74F631 28 Memory Error Detector/Corrector, 2H '83 
74F244 20 Octal Bus/Line Driver 1H '83 Open Collector 
74F245 20 Octal Bus Transceiver 1H '83 74F646 24 Octal Bus Transceivers and Registers 1H '83 
74F251 16 8-lnput Multiplexer, 3-State 2H '83 74F647 24 Octal Bus Transceivers and Registers 1H '83 
74F253 16 Dual 4-lnput Multiplexer, 3-State - 4Q '82 74F648 24 Octal Bus Transceivers and Registers 1H '83 
74F256 16 Dual 4-Bit Addressable Latch 2H '83 74F649 24 Octal Bus Transceivers and Registers 1H '83 
74F257 16 Quad 2-lnput Multiplexer, 3-State Avail. 74F673 24 16-Bit Serial-In/Parallel-Out Shift Register Planned 
74F258 16 Quad 2-lnput Multiplexer, 3-State Avail. 74F674 24 16-Bit Parallel-In/Serial-Out Shift Register Planned 
74F259 16 8-Bit Addressable Latch 2H '83 74F675 24 16-Bi,t SI/PO Shift Register w/S,O, Planned 
74F269 24 8-Bit Up/Down Counter 2H '83 Capability 
74F273 20 Octal "0" Flip-Flop 2H '83 74F676 24 16-Bit PI/SO Shift Register w/S,O, Planned 
74F280 14 9-Bit Parity Generator/Checker 1H '83 Capability 
74F299 20 Octal Shift/Storage Register, 3-State Planned 74F764 40 Dual-Port RAM Controller w/Dynamic 2H '83 
74F322 20 Octal Shift/Storage Register, 3-State Planned Memory Relresh 
74F323 20 Octal Shift/Storage Register, 3-State Planned 74F779 16 8-Bit Counter 2H '83 

FAST is a trademark of Fairchild Camera and Instrument Corporation, 
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LOGIC DIVISION 

TRANSCEIVER 

• Octal bidirectional bus 
interface 

• 3-State buffer outputs 
• PNP inputs for reduced 

loading 
• Hysteresis on all inputs 

DESCRIPTION 

TYPE 

74LS245 

OCTOBER 1982 

54/74LS245 

Octal Transceiver (3-State) 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

8ns 58mA 

The 'LS245 is an octal transceiver featur- ORDERING CODE 
ing non-inverting 3-State bus compatible 
outputs .in both send and receive direc
tions. The outputs are all capable of sink
ing 24mA and sourcing up to 15mA, pro
ducing very good capacitive drive charac
teristics. The device features a Chip En
able (CE) input for easy cascading and a 
Send/Receive (S/R) input for direction con
trol. All inputs have hysteresis built .in to 
minimize ac noise effects. 

FUNCTION TABLE 

INPUTS INPUTSIOUTPUTS 

CE SIR 

L L 
L H 
H X 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

An 

A=B 
INPUT 

(Z) 

(Z) = HIGH im'pedance "off" state 

PIN CONFIGURATION 

@ IC MASTER 1983 

Bn 

INPUTS 
B=A 

(Z) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V ~5%;TA=OOCto +70°C Vcc=5V ~10%;TA= -55°Cto +125°C 

Plastic DIP N74LS245N 

Ceramic DIP N74LS245F S54LS245F 

Flatpack 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSui 

All Outputs 30LSui 

NOTE 
A 54/74LS unit load (LSul) is 20p.A IIH and - O.4mA IlL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

19 r-.... G3 

>--+--+_---.......:BO 18 
1~ 3EN1 

3EN2 .., r 
~--t :::: __ t---t-----<r-B, 17 

~-D~r__-+----1,..::.!B2 16 

2T 

\71 <l ..rr n ..rr [> 2\7 
18 

3 11 

4 16 

>--+--+_---.......:B. 14 5 15 

6 14 

~-D--r__-+----1......:B. 13 

7 13 

~--t ::::~f___+_---1......:B6 12 8 12 

>-_-+_---........,.B7 11 9 11 

Signetics 
See Page 809 for Ordering Information. 779 

en 
() 

+-' 
Q) 
C 
C> 

en 



U) 
C,) 

...... 
Q) 
C 
0> 

C/) 

LOGIC DIVISION OCTOBER 1982 

TRANSCEIVER 54/74LS245 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

liN Input current 

VOUT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

NOTE 
VIN limited to 5.5V on A and B inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

VIH HIGH-level input voltage 

VIL LOW-level input voltage 

IIH Input clamp current 

IOH HIGH-level output current 

IOL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 

SWITCH POSITION 
Test Switch 1 Switch 2 

tpZli Open Closed 
tpZL Closed Open 
tpHZ \ Closed Closed 
tpLZ Closed' Closed 

DEFINITIONS 
RL = Load reSistor to Vec. see AC CHARACTERISTICS lor value 
CL = Load capacitance Includes Jig and probe capacitance: see Ae 

CHARACTERISTICS lor value 
RT = Termination reSistance should be equal to ZOUT 01 Pulse 

Generators 
D = Diodes are 1N916. 1N3064. or equivalent 
Rx = 1kl! lor 54/74. 545/745. RX = 5kl! for 54LS/74LS 
tTLH' tTHL Values should be less than or equal to the table enlrles 

Mil 

Com'l 

Mil 

Com'l 

Mil 

Com'l 

Mil 

Com'l 

Mil 

Com'l 

54LS 74LS UNIT 

7.0 7.0 V 

- 0.5 to + 7.0 -0.5 to + 7.0 V 

- 30 to + 1 - 30 to + 1 rnA 

- 0.5 to + Vee - 0.5 to + Vec V 

-55 to + 125 o to 70 ·C 

54174LS 
UNIT 

Min Nom Max 

4.5 5.0 5.5 V 

4.75 5.0 5.25 V 

2.0 V 

+0.7 V 

+0.8 V 

-18 rnA 

- 12 rnA 

- 15 rnA 

12 rnA 

24 rnA 

-55 + 125 ·C 

0 70 ·C 

INPUT PULSE DEFINITIONS 

I------·-Iw-----~ "... ___ - AMP (V) 

POSITIVE 
PULSE 

~~------------------~--4_-----0V 

ITHUt,) ITlH(lr) 

ITlH(lr) ITHUII! 

IJ-__ ----------------~~--;_----- AMP (V) 

~-----IW-------~ "--- OV 

VM = 1.3V lor 54LS/74LS: VM = 1 5V lor all other TTL lamilles 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplilude Rep. Rile Pul .. Wldlh ITLH ITHL 
54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 5OOn~ 2.5ns 2.5ns 

Sigletics 
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LOGIC DIVISION OCTOBER 1982 

TRANSCEIVER 54/74LS245 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free·air temperature range unless otherwise noted.) 

54/74LS245 
PARAMETER· TEST CONDITIONS1 

Typ2 
UNIT 

Min Max 

tlVT Hysteresis (VT + -VT _) Vcc= MIN 0.2 0.4 V 

Vcc = MIN, VIH = MIN, 10H= MAX 2.0 V 
VOH HIGH·level output voltage 

VIL = MAX. 10H= -3mA 2.4 3.4 V 

Vec= MIN, 
Mil 0.4 V 

VOL LOW·level output voltage VIH = MIN, 
IOL= MAX 

Com'l 0.5 V 
VIL = MAX 10L= 12mA 74LS 0.4 V 

VIK Input clamp voltage Vee = MIN, II = 11K -1.5 V 

10ZH 
Off·state output current, 

Vee = MAX, Vo=2.7V, CE=2.0V 20 IlA 
HIGH·level voltage applied -

10ZL 
Off·state output current, 

Vee=MAX, Vo =O.4V, CE=2.0V -200 IlA 
LOW·level voltage applied 

Input current at maximum . I VI=5.5V A, B inputs 0.1 rnA 
II input voltage Vee= MAX 

I VI = 7.0V SIR, CE inputs 0.1 rnA 

IIH HIGH·level input current Vee = MAX, VI := 2.7V 20 IlA 

IlL LOW·level input current Vec= MAX, VI = O.4V -0.2 rnA 

los 
Short·circuit output 

Vec= MAX -40 -130 rnA current3 

leeH Outputs HIGH 48 70 rnA 

Icc Supply current4 (total) Vce '= MAX leeL Outputs LOW 62 90 rnA 

leez Outputs OFF 64 95 rnA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, TA = 25°C. 
3. lOS is tested with VOUT= + Q.5V and Vee= Vee MAX+ Q.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure lee with outputs open. 

AC WAVEFORMS 

WAVEFORM FOR NON·INVERTING OUTPUTS 3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

@ Ie MASTER 1983 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 

Signefics 

Waveform 2 

See Page 809 for Ordering Information. 
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LOGIC DIVISION 

TRANSCEIVER 

AC CHARACTERISTICS TA=25°C, Vcc =5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL = 45pF, RL = 6670 

Min Max 

tpLH Propagation delay Waveform 1 12 

tpHL Propagation delay Waveform 1 12 

tpZH Enable to HIGH Waveform 2 40 

tpZL Enable to LOW Waveform 3 40 

tpHZ Disable from HIGH Waveform 2, CL = 5pF 25 

tpLZ Disable from LOW Waveform 3, CL = 5pF 25 

Signetics 
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54/74LS245 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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LOGIC DIVISION 

LATCHES/FLIP-FLOPS 

• a·bit transparent latch -
'373 

• a·bit positive, edge· 
triggered register - '374 

• 3·State output buffers 
• Common 3·State Output 

Enable 
• Independent register and 

3·State buffer operation 

DESCRIPTION 
The '373 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

. The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 

PIN CONFIGURATION 

'373 

'374 

© IC MASTER 1983 

OCTOBER 1982 

54/74LS373, 54/74LS374, S373, S374 

'373 Octal Transparent Latch With 3·State Outputs 
'374 Octal 0 Flip·Flop With 3·State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS373 19ns 24mA 

74S373 10ns 105mA 

74LS374 19ns 27mA 

74S374 Bns 116mA 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74S 54/74LS 

All Inputs 1Sul 1LSui 

All Outputs 10Sul 30LSui 

NOTE 
Where a 54/74S unit load (Sui) is 50!,A IIH and - 2.0mA IlL. and a 54/74LS unit load (LSul) is 20!,A IIH and - O.4mA IlL' 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc = 5V :t 5%; TA = ooe to + 70°C VCC=5V :t10%;TA= -55°eto + 125°C 

Plastic N74LS373N • N74S373N 
N74LS374N • N74S374N 

N74LS373F • N74S373F S54LS373F • S54S373F 
Ceramic DIP 

N74LS374F • N74S374F S54LS374F • S54S374F 

are in the HIGH impedance "off" state, 
which means they will neither drive nor 
load the bus. 

The '374 is an B-bit, edge-triggered register 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by the Clock (CP) 
and Output Enable (OE) control gates. 

LOGIC SYMBOL 

'373 
3 4 7 • 13 14 17 1. 

2 5 8 II 12 15 18 I. 

Vee - Pin 20 
GND-Pln 10 

'374 

3 4 7 8 13 14 17 18 

DO 
11 ep 

2 5 8 II 12 15 18 111 

Vee .Pln 20 
GND-Pln 10 

Signetics 

The register is fully edge triggered. The 
state of each 0 input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip
flop's Q output. The clock buffer has 

. about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera
tion. 

LOGIC SYMBOL (IEEE/IEC) 

'373 '374 

12 

15 

16 

19 
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LOGIC DIVISION OCTOBER 1982 

LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, S373, S374 

The 3·State output buffers are designed to all eight 3·State buffers independent of 
drive heavily loaded 3·St,ate buses, MOS the register operation. When OE is LOW, 
memories, or MOS microprocessors. The the data in the register appears at the out· 
active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are in 

LOGIC DIAGRAM, '373 

vcc =Pln 20 
GND= Pin 10 

LOGIC DIAGRAM, '374 

(2) 

00 

(5) 

the HIGH impedance "off" state, which' 
means they will neither drive nor load the 
bus. 

(15) 

aS 

(15) 

Os 

(16) 

06 

(16) 

06 

en MODE SELECT -FUNCTION TABLE, '373 
(,) 

...... 
Q) 
C 
C) 

en 

INPUTS OUTPUTS 
OPERATING MODES INTERNAL REGISTER 

OE E On 0 0-07 

Enable and read register L H L L L 
L H H H H 

Latch and read register 
L L I L L 
L L h H H 

Latch register and disable outputs 
H L I L (Z) 

H L h H (Z) 

MODE SELECT-FUNCTION TABLE, '374 

INPUTS OUTPUTS 
OPERATING MODES INTERNAL REGISTER 

OE CP On 0 0-07' 

Load and read register 
L. 1 I L L 
L 1 h H H 

Load register and disable outputs H 1 I .L (Z) 

H -I h H (Z) 

H = HIGH voltage level 1= LOW voltage level one setup time prior to the LOW·to·HIGH clock transition or 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 

HIGH-to-LOW OE transition ' (Z)= HIGH impedance "off" state 
L = LOW voltage level I = LOW-to-HIGH clock transition 

Signetics 
784 See Page 809 for Ordering Information. @ IC MASTER 1983 



LOGIC DIVISION OCTOBER 1982 

LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, S373, S374 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54lS 54S 74lS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
- 0.5 to - 0.5 to - 0.5 to - 0.5 to V 

+ 7.0 +5.5 + 7.0 +5.5 

liN Input current -30 to - 30 to - 30 to -30 to rnA 
+1 +5 +1 +5 

VOUT Voltage applied to output in HIGH output state. 
- 0.5 to - 0.5 to - 0.5 to - 0.5 to 

V 
+Vcc +Vcc +Vcc +Vcc 

TA Operating free-air temperature range -55 to + 125 o to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

54/74lS 54/74S 
PARAMETER UNIT 

Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 - V 

Mil +0.7 +0.8 V 
VIL lOW-level input voltage 

Com'l +0.8 +0.8 V 

11K Input clamp current -18 -18 rnA 
Mil -1.0 -2.0 rnA 

IOH HIGH-level output current 
Com'l -2.6 -6.5 rnA 

Mil 12 20 rnA 
IOL lOW-level output current 

Com'l 24 20 rnA 
Mil -55 + 125 -55 + 125 °C 

TA Operating free-air temperature 
Com'l 0 0 70 °C 70 

NOTE 
VIL = + O.7V MAX for 54S at T A = + 125"C only. 

Signetics 
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LOGIC DIVISION OCTOBER 1982 

LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, S373, S374 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54/74LS373,374 54/74S373, 374 

UNIT 
Min Typ2 Max Min Typ2 Max 

Vcc=MIN, VIH=MIN, Vll=MAX, Mil 2.4 3.4 2.4 3.0 V 
VOH HIGH-level output voltage 

10H= MAX Com'l 2.4 3.1 2.4 3.1 V 

Vee= MIN, 
Mil 0.25 0.4 0.54 V 

VOL LOW-level output voltage VIH = MIN, 
10l= MAX 

Com'l 0.35 0.5 0.5 V 
Vll=MAX 10l= 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vee= MIN, 11= 11K -1.5 -1.2 V 

Off-state output current, Vee= MAX, Vo= 2.7V 20 itA 
10ZH HIGH-level voltage applied VIH = MIN Vo=2.4V 50 itA 

Off-state output current, Vee= MAX, . Vo=0.4V -20 itA 
10Zl LOW-level voltage applied VIH = MIN Vo= 0.5V -50 itA 

Input current at maximum VI= 7.0V 0.1 rnA 
II input voltage Vee= MAX 

VI= 5.5V 1.0 rnA 

IIH HIGH-level input current Vee= MAX, VI= 2.7V 20 50 itA 

VI=0.4V -0.4 rnA 
III LOW-level input current Vee= MAX 

VI= 0.5V - 0.25 rnA 

los 
Short-circuit output· 

Vee= MAX -30 -130 -40 -100 rnA 
current3 

leez OE=4.5V 'LS373 24 40 rnA 

leel OE=OV 'S373 105 160 rnA 

leez OE=4.5V 'LS374 27 40 rnA 

lee Supply current (total) Vee= MAX 
leel 

All inputs 
'S374 102 140 rnA 

grounded 

leez 
CP, OE= 4.0V 'S374 
D inputs = GND 

131 180 rnA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee = 5V, T A = 25°e. , 
3. lOS is tested with VOUT = + O.5V and Vee = Vee MAX + O.5V. Not more than one output should be shorted at a time and duration of the short circuit shouldJ1ot exceed one sec-

en ond. 
o 4. VOL = + O.45V MAX for 54S at TA = + 125°e only. 

Q) AC CHARACTERISTICS TA=25°C, Vee =5.0V 
c 
.~ 
en 

f MAX 

t plH 
t pHl 

tplH 
t pHl 

t plH 
t pHl 

t PZH 

t PZl 

t pHZ 

tplZ 

PARAMETER 

Maximum clock frequency 

Propagation delay 
Latch Enable to output 

Propagation delay' 
Data to output 

. Propagation delay 
Clock to output 

Enable time to HIGH level 

Enable time to LOW level 

Disable time from HIGH 
level 

Disable time from LOW 
level 

TEST CONDITIONS 

Waveform 6, '374 

Waveform 1, '373 

Waveform 4, '373 

Waveform 6, '374 

Waveform 2 

'373 
Waveform 3, '374 

Waveform 2, Cl = 5pF 

Waveform 3, C l = 5pF 

54/74LS 54/74S 

Cl = 45pF, Rl = 6670 Cl = 15pF, Rl = 2800 UNIT 

Min Max Min Max 

35 75 MHz 

30 14 
30 18 

ns 

18 9 
18 13 

ns 

28 15 
28 17 

ns 

28 15 ns 

36 18 
28 18 

ns 

20 9 ns 

25 12 ns 

NOTE Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycl~. 

Signetics 
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LOGIC DIVISION OCTOBER 1982 

LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, S373, S374 

AC WAVEFORMS 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

, Waveform 3 

DATA SETUP AND HOLD TIMES 

Waveform 5 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

Waveform 4 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 6 

DATA SETUP AND HOLD TIMES 

Waveform 7 

VM = 1.5V for 54/74 and 54S/74S, VM = 1.3V for 54LS/74LS. 
The shaded areas Indicate when the Input Is permitted to change for predictable output performance. 

Signetics 
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LOGIC DIVISION OCTOBER 1982 

LATCHES/FLIP-FLOPS 54/74LS373, 54/74L5374, 5373, 5374 

AC SETUP REQUIREMENTS TA = 25°C, Vcc= 5.0V 

PARAMETER 

tw(H) Latch Enable pulse width 
tw(L) 

ts Setup time, Data to Latch Enable 

th Hold time, Data to Latch Enable 

tw(H) Clock pulse width 
tw(L) 

ts Setup time, Data to Clock 

th Hold time, Data to Clock 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee 

I TEST CON DITIONS 

Waveform 1, '373 

Waveform 5, '373 

Waveform 5, '373 

Waveform 6, '374 

Waveform 7, '374 

Waveform 7, '374 

o 

54/74LS 54174S 
UNIT 

Min Max Min Max 

15 6 
15 7.3 

ns 

5 0 ns 

20 10 ns 

15 6 
15 7.3 

ns 

20 5 ns 

0 2 ns 

INPUT PULSE DEFINITIONS 

~----------tw----------~ .---AMP(V) 

I'------------'il--+---- ov 
tTHL(tl) tTLH(tr) 

tTLH(tr) tTHL(tl) 

lJ----------__ ~--t---- AMP (V) 

SWITCH POSITION 

POSITIVE 
PULSE 

Test Switch 1 . Switch 2 

tpZH Open Closed 

tpZL Closed Open 

tpHZ Closed Closed 

tpLZ Closed 'Closed 

DEFINITIONS 

RL = Load resfstor to VCC; see AC CHARACTERISTICS for value. 
CL = Load, capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
RX = 1kf! for 54/74, 54S/74S. RX = 5kf! for 54LS/74LS. 
tTLH' tTHL Values should be less than or equal to the table entries. 

~------tw---------~ '''---ov 
VM = 1.3V for 54LS/74LS; VM =:= 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 

Signetics 
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LOGIC DIVISION 

FLIP-FLOP 

• 8-bit positive, edge-
triggered register 

• Inverting outputs 
• 3-State output buffers 
• Common 3-State Output 

Enable 
• Independent register and 

3-State buffer operation 

DESCRIPTION 

The '534 is an 8-bit, edge-triggered register 
ceupled te eight 3-State inverting .output 
buffers. The twe sectiens .of the device are 
centrelled independently by the Cleck 
(CP) and Output Enable (OE) centrol gates. 

The register is fully edge triggered. The 
state .of each D input, .one setup time be
fere the LOW-te-HIGH cleck transitien, is 
transferred te the cerrespending flip-flep's 
Q .output. The cleck buffer has abeut 
400mV .of hysteresis built in te help mini
mize preblems that signal and greund 
neise can cause en the clocking .opera
tien. 

The 3-State- inverting .output buffers are 
designed te drive heavily loaded 3-State 
buses, MOS memeries, .or MOS micrepro
cessers. The active LOW Output Enable 
(OE) centrels all eight 3-State buffers inde-

PIN CONFIGURATION 

@ Ie MASTER 1983 

OCTOBER 1982 

54/745534 

Octal 0 Flip-Flop With 3-State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74S534 8ns 116mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vce = 5V :t: 5%; TA =O°C to + 70°C Vcc = 5V :t: 10%; T A = - 55°C to + 125°C 

Plastic DIP N74S534N 

Ceramic DIP N74S534F S54S534F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74S 

All Inputs 1Sul 

All Outputs 10Sul 

NeTE 
Where a 54/74S unit load (Sui) is 50l'A IIH and - 2.0mA IlL' 

pendent .of the register eperatien. When 
OE is LOW, the data in the register ap-' 
pears at the .outputs. When OE is HIGH, 

the .outputs are in the HIGH impedance 
".off" state, which means they will neither 
drive ner lead the bus. 

LOGIC SYMBOL LOGIC SYMBOL (IEEElIEC) 

3 4 7 8 13 14 17 18 

11 

2 5 6 9 12 15 16 19 

Vee =Pln 20 
GND=Pln 10 

Signetics 
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LOGIC DIVISION 

FLIP-FLOP 

LOGIC DIAGRAM 

Vee =Pln 20 
GND=Pln 10 

(2) 

00 
(5) 

MODE SELECT-FUNCTION TABLE 

OPERATING MODES 

Load and read register 

Load register and disable outputs 

H = HIGH voltage level 

INPUTS 

OE CP 

L I 
L I 

H I 
H I 

h = HIGH voltage level one setup time prior to the LOW·to·HIGH clock transition 
L = LOW voltage level 

On 

I 
h 

I 
h 

(15) 

as 

INTERNAL REGISTER 

L 
H 

L 
H 

OCTOBER 1982 

54/745534 

(19) 

Q7 

OUTPUTS 

0 0-07 

H 
L 

(Z) 
(Z) 

I = LOW voltage level one setup time prior to the LOW·to·HIGH clock transition 
(l)= HIGH impedance "off" state 
I = LOW·to·HIGH clock transition 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 545 745 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage -0.5 to + 5.5 - 0.5 to + 5.5 V 

liN Input current - 30 to + 5 - 30 to + 5 rnA 
VOUT Voltage applied to output in HIGH output state. - 0.5 to + Vcc -0.5 to + Vcc V 

TA Operating free-air temperature range - 55 to + 125 o to 70 °C 

.2> RECOMMENDED OPERATING CONDITIONS 
en 

54/745 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

Mil +0.8 V 
VIL LOW-level input voltage 

Com'l +0.8 V 

11K Input clamp current -18 rnA 

Mil -2.0 rnA 
IOH HIGH-level output current 

Com'l -6.5 rnA 
Mil 20 rnA 

10L LOW-level output current 
Com'l 20 rnA 

Mil -55 + 125 °C 
TA Operating free-air temperature 

Com'l 0 70 °C 
NOTE 
VIL = + O.7V MAX for 545 at TA = + 125°C only. Signetics 
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LOGIC DIVISION OCTOBER 1982 

FLIP-FLOP 54/745534 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/745534 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 2.4 3.0 V 
VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 10H= MAX 

Com'l 2.4 3.1 V 

Mil 0.54 V 

VOL LOW-level output voltage Vcc = MIN, VIH = MIN, 10L= MAX 
Com'l 0.5 V 

VIL = MAX 
10L= 12mA 74LS V 

VIK Input clamp voltage Vcc= MIN. 11= 11K -1.2 V 

10ZH 
Off-state output current, 

Vcc= MAX, VIH = MIN 
Vo= 2.7V p,A 

HIGH-level voltage applied Vo=2.4V 50 p,A 

10ZL 
Off-state output current, 

Vcc= MAX, VIH = MIN 
Vo= O.4V p,A 

LOW-level voltage applied Vo= 0.5V -50 p,A 

Input current at maximum VI= 7.0V rnA 
II input voltage Vcc= MAX 

VI = 5.5V 1.0 rnA 

IIH HIGH-level input current Vcc= MAX, VI= 2.7V 50 p,A 

VI= O.4V rnA 
IlL LOW-level input current Vcc= MAX 

VI= 0.5V -0.25 rnA 

los 
Short-circuit output 

Vcc= MAX -40 -.100 rnA 
current3 

ICCL All inputs grounded 102 140 rnA 

Icc Supply Current (total) Vcc= MAX 
Iccz 

CP, OE=4.0V 
131 180 rnA 

D inputs = GND 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V CC = 5V, T A = 25 ·c. 
3. lOS is tested with VOUT= + O.5V and V CC = VCC MAX + O.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. VOL = + O.45V MAX for 545 at T A = + 125·C only. 

AC CHARACTERISTICS TA=25°C, Vcc =5.0V 

545/745 

PARAMETER TEST CONDITIONS CL = 15pF, RL = 2800 UNIT 

Min Max 

fMAX Maximum clock· frequency Waveform 3 75 MHz 

tpLH Propagation delay 
Waveform 3 

15 
tpHL Clock to output 17 

ns 

tpZH Enable time to HIGH level Waveform 1· 15 ns 

tpZL Enable time to LOW level Waveform 2 18 ns 

tpHZ Disable time from HIGH level Waveform 1, CL = 5pF 9 ns 

tpLZ Disable time from LOW level Waveform 2, CL = 5pF 12 ns 

AC SETUP REQUIREMENTS TA=25°C, Vcc =5.0V 

545/745 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

. tw(H) 
Clock pulse width Waveform 3 

6 
tw(L) 7.3 

ns 

ts Setup time, Data to Clock Waveform 4 5 ns 

th Hold time, Data to Clock Waveform 4 2 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 

Signetics 
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LOGIC DIVISION 

FLIP-FLOP 

AC WAVEFORMS 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 3 

::::1.SV a 

OCTOBER 1982 

54/745534 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 2 

DATA SETUP AND HOLD TIMES 

Waveform 4 

VM = 1.5V for 54/74 and 54S/74S, VM = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee 

o 

SWITCH POSITION 

Test Switch 1 Switch 2 

tpZH Open Closed 

tpZL Closed Open 

tpHZ Closed Closed 

tpLZ Closed 'Closed 

DEFINITIONS 

RL = Load resfstor to VCC; see AC CHARACTERISTICS for value. 
CL = Load. capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
RX = 1kf! for 54174, 54S174S, RX = 5kf! for 54LSI74LS. 
tTLH' tTHL Values should be less than or equal to the table entries. 

INPUT PULSE DEFINITIONS 

~-----------tw------------~ .,.....-- AMP (V) 

POSITIVE 
PULSE 

~----------------------'I---~-----OV 

tTHUtf) tTLH(tr) 

tTLH(tr) tTHL(tf) 

I.-___ ----------__ ..j---t-"'----- AMP (V) 

~-----------tw------------~ ''''--- OV 
VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSI74LS 3.0V 1MHz 500ns 15ns 6ns 

545/74S . 3.0V 1MHz 500ns 2.5ns 2.5ns 

Signetics 
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LOGIC DIVISION 

LATCHES/FLIP-FLOPS 

• 8·bit transparent latch -
8TS805 

• 8·bit positive, edge· 
triggered register -
8TS806 

• 3·State output buffers 
• Common 3·State Output 

Enable 
• Independent register and 

3·State buffer operation 

DESCRIPTION 

The 8TS805 is an octal, transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 

PIN CONFIGURATION 

8TS805 

8TS806 

© Ie MASTER 1983 

OCTOBER 1982 

8TS805,806 

8TS805 Octal Transparent Latch With 3·State Outputs 
8TS806 Octal D Flip·Flop With 3·State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

8TS805 10ns 105mA 

8TS806 8ns 116mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc =5V % 5%; TA = ooe to + 70 0 e Vcc = 5V % 10%; TA = - 55°e to + 125°e 

Plastic DIP N8TS805N • N8TS806N 

Ceramic DIP N8TS805F • N8TS806F S8TS805F • S8TS806F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 8TS 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
An 8TS unit load (Sui) is 50!,A IIH and - 2.0mA IlL' 

active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the I~tch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 
are in the HIGH impedance "off" state, 
which means they will neither drive nor 
load the bus. 

The 8TS806 is an 8-bit, edge-triggered reg
ister coupled to eight 3-State output buf
fers. The two sections of the device are 

LOGIC SYMBOL 

8TS805 

23458781 

11 E 

11 11 17 18 15 14 13 12 

Vee. Pin 20 
GND.Pln 10 

8TS806 
23458181 

DO 
11 ep 

11 11 11 18 15 14 13 12 

Vee ·Pln 20 
GND-Pln 10 

Signetics 

controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 

The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock' transition, 
is transferred to the corresponding flip
flop's Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera
tion. 

LOGIC SYMBOL (IEEE/IEC) 

8TS805 8TS806 

8 
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LOGIC DIVISION 

LATCHES/FLIP-FLOPS 

The 3·State output buffers are designed to all eight 3-State buffers independent of 
drive heavily loaded 3·State buses, MOS the register operation. When OE is LOW" 
memories, or MOS microprocessors. The the data in the register appears at the out· 
active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are in 

LOGIC DIAGRAM, 8TS805 

Vcc • Pin 20 
OND- Pin 10 

0 1 

LOGIC DIAGRAM, 8T5806 

Vce • Pin 20 
OND. Pin 10 

(III) 

a o 
(111) 

01 

(15) 

O. 

OCTOBER 1982 

8TS805,806 

the HIGH impedance "off" state, which 
means they will neither drive nor load the 
bus. 

(13) 

06 

(12) 

07, 

(12) 

07 

en MODE SELECT -FUNCTION TABLE, 8TS805 
o 
..... 
Q) 
C 
C) 

en 

INPUTS 
OPERATING MODES 

OE E 

Enable and read register L H 
L H 

Latch and read register 
L L 
L L 

Latch register· and disable outputs 
H L 
H L 

MODE SELECT-FUNCTION TABLE, 8TS806 

INPUTS 
OPERATING MODES 

OE CP 

Load and read r'egister 
L t 
L t 

Load register and disable outputs H t 
H t 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW·to·HIGH clock transition or 

HIGH-to-LOW OE transition 
L = LOW voltage level . 

OUTPUTS 
INTERNAL REGISTER 

On 0 0-07 

L L L 
H H H 

I L L 
h H H 

' I L (Z) 
h H (Z) 

OUTPUTS 
INTERNAL REGISTER 

On 0 0-07 

I L L 
h H H 

I L (Z) 
h H (Z) 

I, = LOW voltage level one setup time prior to the LOW-tO-HIGH clock transition or 
HIGH·to-LOW OE transition 

IZ)= HIGH impedance "0"" state 
t = LOW·to-HIGH clock transition 
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LOGIC DIVISION OCTOBER 1982 

LATCHES/FLIP-FLOPS 8TS805, 806 

ABSOLUTE MAXIMUM RATINGS (Over operating free·air temperature range unless otherwise noted.) 

PARAMETER S8TS N8TS UNIT 

Vcc Supply voltage 7.0 7.0 V 

V,N Input voltage :... 0.5 to + 5.5 - 0.5 to + 5.5 V 

liN Input current - 30 to + 5 - 30 to + 5 rnA 

VOUT Voltage applied to output in HIGH output state. - 0.5 to + Vcc - 0.5 to + Vcc V 

TA Operating free·air temperature range -55 to + 125 o to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

8TS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 V 

V,H HIGH·level input voltage 2.0 V 

Mil +0.8 V 
V,L LOW·level input voltage 

Com'l +0.8 V 

1'K Input clamp current -18 rnA 
Mil -2.0 rnA 

IOH HIGH·level output current 
Com'l -6.5 rnA 

Mil 20 rnA 
IOL LOW·level output current 

Com'l 20 rnA 
Mil -55 + 125 °C 

TA Operating free·air temperature 
Com'l 0 70 °C 

NOTE 
V,L = + O.7V MAX for SaTS at T A = + 12SoC only. 

Signetics 
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LOGIC DIVISION OCTOBER 1982 

LATCHES/FLIP-FLOPS 8TS805,806 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
8TS805,806 

UNIT 
Min Typ2 Max 

Mil 2.4 3.0 V 
VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 10H= MAX 

Com'l 2.4 3.1 V ~ 

Vcc= MIN, VIH = MIN, I 
Mil 0.54 V 

VOL LOW-level output voltage 
VIL = MAX 10L= MAX 

Com'l 0.5 V 

VIK Input clamp voltage Vcc= MIN, 11= 11K -1.2 V 

10zH 
Off-state output current, 

Vcc=MAX, VIH=MIN, Vo=2.4V 50 /LA HIGH-level voltage applied 

10ZL. 
Off-state output current, 

Vcc= MAX, VIH = MIN, Vo=0.5V -50 /LA LOW-level voltage applied 

II 
Input current at maximum 

Vcc= MAX, VI= 5.5V 1.0 rnA 
input voltage 

IIH HIGH-level input current Vcc= MAX, VI= 2.7V 50 /LA 

IlL LOW-level input current Vcc= MAX, VI= 0.5V -0.25 rnA 

los 
Short-circuit output 

Vcc= MAX -40 -100 rnA 
current3 

ICCL 8TS805 105 160 rnA 

Icc Supply current (total) Vcc= MAX ICCL All inputs grounded, 8TS806 102 140 rnA 

Iccz C~, OE = 4.0V 8TS806 
D Inputs = GND 

131 180 rnA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable Iype. 
2. All typical values are at VCC= 5V, TA= 2S"C. 
3. lOS is tested with VOUT= + O.SV and VCC= VCC MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should nol exceed one 

second. '. 
4. VOL = + O.4SV MAX for S8TS at TA = + 12S"C only. 

AC CHARACTERISTICS TA=25°C, Vcc =5.0V 

8TS 

PARAMETER TEST CONDITIONS CL = 1SpF, RL = 2800 UNIT 

Min Max 

fMAX Maximum clock frequency Waveform 6, 8TS806 75 MHz 

tpLH Propagation delay 
Waveform 1, 8TS805 

14 
tpHL Latch Enable to output 18 

ns 

tpLH Propagation delay 
Waveform 4, 8TS805 

9 
tpHL Data to output 13 

ns 

tpLH Propagation delay 
Waveform 6, 8TS806 .15 ns 

tpHL Clock to output 17 

tpZH Enable time to HIGH level Waveform 2 15 ns 

tpZL Enable time to LOW level 
8TS805 18 

Waveform 3 8TS806 18 
ns 

tpHZ Disable time from HIGH level Waveform 2,CL = 5pF 9 ns 

tpLZ Disable time from LOW level Waveform 3, CL = 5pF 12 ns 
NOTE .' 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on Ir' If, pulse width or duly cycle. 
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LOGIC DIVISION 

LATCHES/FLIP-FLOPS 

AC WAVEFORMS 

E 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 3 

DATA SETUP AND HOLD TIMES 

I 
Waveform 5 

OCTOBER 1982 

8TS805,806 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

PROPAGATION DELAY DATA 
TO a OUTPUTS 

Waveform 4 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

1;::=1/fMAXi 

CP J.VM \VM l'-V-M-"""\'\ooo __ 
l-tW(H)-~tw(L):j 

___ ~_tP_H_L ~ _ ~l-tPLHI ,.-___ _ 

Q ~VM I VM 

Waveform 6 

DATA SETUP AND HOLD TIMES 

Waveform 7 

VM = 1.5V for 54/74 and 545/745, VM f' 1.3V for 54L5/74L5. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC DIVISION OCTOBER 1982 

LATCHES/FLIP-FLOPS 8TS805,806 

AC SETUP REQUIREMENTS TA=25°C, Vcc =5.0V 

PARAMETER 

tW<H) Latch Enable pulse width 
tW<L) 

ts Setup time, Data to Latch Enable 

th Hold time, Data to Latch Enable 

tW<H) Clock pulse width 
tW<L) 

ts Setup time, Data to Clock 

th Hold time, Data to Clock 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee 

D 

SWITCH POSITION 

T .. t Switch 1 Switch 2 

tpZH Open Closed 

tpZL Closed Open 

tpHZ Closed Closed 
tpLZ Closed Closed 

DEFINITIONS 

RL = Load resistor to Vec; see AC CHARACTERISTICS for val~e. 
CL = Load capacitance includes jig and probe capacitance; see AC 

CH~RACTERISTICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916. 1N3064. or equivalent. 
Rx = 1 kll for 54/74. 545/745. RX = 5kU for 54LS/74L5. 
tTLH' tTHL Values should be less than or equal to the table entries. 

TEST CONDITIONS 

Waveform 1, 8TS805 

Waveform 5, 8TS805 

Waveform 5, 8TS805 

Waveform 6, 8TS806 

Waveform 7, 8TS806 

Waveform 7, 8TS806 

8TS 
UNIT 

Min Max 

6 
7.3 

ns 

0 ns 

10 ns 

6 
7.3 

ns 

5 ns 

2 ns 

INPUT PULSE DEFINITIONS 

~----------tw----------~ "... ....... - AMP (V) 

~------------------~----~-----ov 
tTlH(tr) 

tTHL(tf) 

iJ-__ --------------""I.I--r------ AMP (V) 

~----------tw-----------~ "---ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS· 
FAMILY 

Amplituda I Rap. Rate I Pulaa Width I trLH I tTHL 

8TS 3.0V J 1MHz I 500ns I 2.5ns I 2.5ns 
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LOGIC DIVISION 

LATCHES/FLlp·FLOPS 

• 8·bit transparent latch -
8TS807 

• 8·bit positive,. edge· 
triggered register -
8TS808 

• 3·State inverting output 
buffers 

• Common 3·State Output 
Enable 

• Independent register and 
3·State buffer operation 

DESCRIPTION 

The 8TS807 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans
parent to the data inputs while E is HIGH, 
and stores the· data present one setup 
time before the HIGH-to-LOW enable tran
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MaS 
memories, or MaS microprocessors. The 
active LOW Output Enable (OE). controls 

PIN CONFIGURATION 

8TS807 8TS808 

© IC MASTER 1983 

OCTOBER 1982 

8TS807. 5808 

'807 Octal Transparent Latch With 3·State Outputs 
'808 Octal 0 Flip.Flop With 3·State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

8TS807 10ns 105mA 

8TS808 8ns 116mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=5V :t5%;TA=0°cto + 70°C Vcc = 5V :t 10%; TA = - 55°C to + 125°C 

Plastic DIp· N8TS807N • N8TS808N 

Ceramic DIP N8TS807F • N8TS808F S8TS807F • S8TS808F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 8TS 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
An 8TS unit load (Sui) is SOjlA IIH and - 2.0mA IlL' 

all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 
are in the HIGH impedance "off" state, 
which means they will neither drive nor 
load the bus. 

The 8TS808 is an 8-bit, edge-triggered reg
ister coupied to eight 3-State output buf
fers. The two sections of the device are 
controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 

LOGIC SYMBOL 

8TS807 

2345117111 

11 111 17 111 15 14 13 12 

Vee .Pln 20 
aND. Pin 10 

8TS808 

2345117111 

DO 
11 ep 

11 11 17 111 15 14 13 12 

Vee. Pin 20 
aND. Pin 10 

Signetics 

The register is fully edge triggered. The 
state of each D input, one setup time be
fore the LOW-to-HIGH clock transition, is 
transferred to the corresponding flip
flop's Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera
tion. 

The 3-Stateoutput buffers are designed to 
drive heavily loaded 3-State buses, MaS 
memories, or MaS microprocessors. The 

LOGIC SYMBOL (IEEElIEC) 

8TS807 8TS808 
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LOGIC DIVISION . 

LATCHES/FLIP-FLOPS 

active LOW Output Enable (OE) controls 
all eight 3·State buffers independent of 
the register operation. When OE is LOW, 

LOGIC DIAGRAM, 8T5807 

Vcc =Pln 20 
GND= Pin 10 

(19) 

LOGIC DIAGRAM, 8T5808 

vcc = Pin 20 
GND=Pln 10 

(19) (18) 

the data in the register appears at the out· 
puts. When OE is HIGH, the outputs are in 
the HIGH impedance "off" state, which 

(17) (16) 

(17) 

OCTOBER 1982 

8TS807,S808 

means they will neither drive nor load the 
bus. 

(14) 

as 

(14) 

as 

(13) 

06 

(13) 

06 

(12) 

07 

(12) 

07 

Q) MODE SELECT-FUNCTION TABLE, 8TS807 
c 
0> 

en OPERATING MODES 
INPUTS 

OE E 

Enable and read register L H 
L H 

Latch and read register 
L L 
L L 

Latch register and disable outputs 
H L 
H L 

MODE SELECT ~FUNCTION TABLE, 8TS808 

INPUTS 
OPERATING MODES 

OE CP 

Load and read register 
L , 
L , 

Load register and disable outputs H , 
H , 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW·to·HIGH clock transition 
L = LOW voltage level 

OUTPUTS 
INTERNAL REGISTER 

Dn 0 0-07 

L L H 
H H L 

I L H 
h H L 

I L (Z) 
h H (Z) 

OUTPUTS 
INTERNAL REGISTER 

Dn 0 0-07 

I L H 
h H L 

I L (Z) 
h H (Z) 

I = LOW voltage level one setup time prior to the LOW·to·HIGH clock transition 
(Z)= HIGH impedance "0"" state 
I = LOW·to·HIGH clock transition 

Signetics 
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LOGIC DIVISION OCTOBER 1982 

LATCHES/FLIP-FLOPS 815807, 5808 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER S8TS N8TS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage - 0.5 to + 5.5 - 0.5 to + 5.5 V 

liN Input current - 30 to + 5 - 30 to + 5 rnA 

VOUT Voltage applied to output in HIGH output state -0.5 to + Vcc - 0.5 to + Vcc V 

TA Operating free-air temperature range - 55 to + 125 o to 70 °C 

RECOMMENDED OPERATING CONDITIONS 
8TS 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'l 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

Mil +0.8 V 
VIL LOW-level input voltage 

Com'l +0.8 V 

11K Input clamp current -l18 rnA 

Mil -2.0 rnA 
10H HIGH-level output current 

Com'l -6.5 rnA 

Mil 20 rnA 
10L LOW-level output current 

Com'l 20 rnA 

Mil -55 + 125 °C 
TA Operating free-air temperature 

Com'l 0 70 °C 

NOTE 
vlL = + O.7V MAX for S8TS at T A = + 12S·C only. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
8TS807,808 

UNIT 
Min Typ2 Max 

Mil 2.4 3.0 V 
VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 10H= MAX 

Com!1 2.4 3.1 V en 
Vcc= MIN, VIH = MIN, Mil 0.54 V (,) 

VOL LOW-level output voltage 10L= MAX ..... 
VIL = MAX Com'l 0.5 V Q) 

C 
VIK Input clamp voltage Vcc= MIN, 11= 11K -1.2 V .Q> 

Off-state output current, en 
10ZH HIGH-level voltage applied Vcc= MAX, VIH = MIN, Vo= 2.4V 50 /LA 

10zL 
Off-state output current, 

Vcc= MAX, YIH= MIN, Vo=0.5V -50 /LA LOW-level voltage applied 

II 
Input current at maximum 

Vcc= MAX, VI= 5.5V 1.0 rnA input voltage 

IIH HIGH-level input current V cc = MAX, VI = 2:7V 50 /LA 

IlL LOW-level input current V cc = MAX, VI = 0.5V -0.25 rnA 

los 
Short-circuit output 

. Vcc= MAX -40 -100 rnA current3 

ICCL 8TS807 105 160 rnA 

Icc Supply current (total) Vcc= MAX ICCL All inputs grounded, 8TS808 102 140 rnA 

Iccz C~, OE = 4.0V 8T5807 
o mputs= GND 131 180 rnA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V CC = SV, T A = 2S ·c. 
3. lOS is tested with VOUT = + O.SV and VCC = VCC MAX + O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. s· ti 
4. VOL = +O.4SV MAX for S8TS at TA= + 12S·C only. Igne CS 
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LOGIC DIVISION OCTOBER 1982 

LATCHES/FLIP-FLOPS 8T5807, 5808 

AC CHARACTERISTICS TA=25°C, Vcc =5.0V 

8TS 

PARAMETER TEST CONDITIONS CL = 15pF, RL = 2800 UNIT 

Min Max 

fMAX Maximum clock frequency Waveform 6, 8T8808 75 MHz 

t pLH Propagation delay 
Waveform 1, 8T8807 

14 
t pHL Latch Enable to output 18 

ns 

tpLH Propagation delay 
Waveform 4, 8T8807 

9 
t pHL Data to output 13 

ns 

t pLH Propagation delay 
Waveform 6, 8T8808 

15 
ns 

t pHL Clock to output 17 

t pZH ' Enable time to HIGH level Waveform 2 15 ns 

t pZL Enable time to LOW level 
8T8807 18 

Waveform 3 8T8808 18 
ns 

tpHZ Disable time from HIGH level Waveform 2, CL = 5pF 9 ns 

t pLZ Disable time from LOW level Waveform 3, CL = 5pF 12 ns 
. - -- ---- .- -.--,.,~". -

NOTE Per Industry convention, fMAX IS the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25°C, Vcc =5.0V 

PARAMETER 

Latch Enable pulse width 

8etup time, Data to Latch Enable 

Hold time, Data to Latch Enable 

Clock pulse width 

8etup time, Data to Clock 

Hold time, Data to Clock 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 

SWITCH POSITION 
Test Switch 1 Switch 2 

Closed 

TE8T CONDITIONS 

Waveform 1, 8T8807 

Waveform 5, 8T8807 

Waveform 5, 8T8807 

Waveform 6, 8T8808 

Waveform 7, 8T8808 

Waveform 7, 8T8808 

POSITIVE 
PULSE 

Min 

6 
7.3 

o 
10 

6 
7.3 

5 

2 

8T8 

Max 

INPUT PULSE DEFINITIONS 

~----------tw----------~ 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

~ ........ - AMP (V) 

~----------------JI---~----OV 

tTHL(tf) 

tTLH(tr) 

tTLH(tr) 

tTHL(tf) 

~ ........ --------~~--t----- AMP (V) 

~----------tw----------~ ,'''----- OV 
tpZH Open 
tpZL Closed Open VM = 1.3V for 54LS/74L5; VM = 1.5V for all other TTL families. 
tpHZ Closed Closed 
tpLZ Closed 'Closed 

DEFINITIONS 
RL = Load resi"stor to VCC; see AC CHARACTERISTICS for value. 
CL = Load. capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916. 1N3004. or equivalent. 
AX = 1kfl for 54/74. 54S/745. RX = 5kfl for 54L5/74L5. 
tTLH. tTHL Values should be less than or equal to the table entries. 

FAMILY 
Amplitude I 

8T5 3.0V I 

Signetics 
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INPUT PULSE REQUIREMENTS 

Rep. Rate I Puls.Wldth I tTLH I tTHL 
1MHz I 500ns J 2.5ns I 2.5n5 
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LOGIC DIVISION OCTOBER 1982 

LATCHES/FLIP-FLOPS 8TS807, 5808 

AC WAVEFORMS 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE' PULSE WIDTH 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

~ ~VM JfVM 

a ____ I-_I_PZ_H,.J}-V-M----1--1-PH..;..z-H "5' ".5' 

a 

o 

E 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 3 

DATA SETUP AND HOLD TIMES 

Waveform 5 

DATA SETUP AND HOLD TIMES 

Waveform 7 

Waveform 2 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

Waveform 4 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 6 

VM = 1.5V for 54/74 and 545/745. VM'= 1.3V for 54L5/74L5. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

Signetics 
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EURO PRODUCTS DIVISIONS OCTOBER 1982 

LOCMOS 

Signetics Now Offers the Entire Philips Ie Product Line. 

HE4000B Family 

The LOCMOS HE4000B range is a fully buffered digital 
integrated circuit family which meets the JEDEC-B spec
ification. The members of this family are plug-in replace
ments for the well-known C-MOS 4000 and 14500 ranges. 
The HE family has the same advantages as conventional 
C-MOS circuits, plus the additional LOCMOS advan
tages. Recommended supply voltage range 3 to 15V. 

LOCMOS means Local Oxidation Complementary MOS. 

Inputs and outputs are protected against electrostatic 
effects in a wide variety of device-handling situations. 
However, to be totally safe, it is desirable to take 
handling precautions into account. 

The HE family is designed with standardized output 
drive characteristics which, combined with relative 
intensity to output capacitance loading, simplify system 
design. 

Family Ratings 

Limiting values. in accordance with the 
Absolute Maximum System (IEC 134) 

Supply voltage 
Voltage on any input 
d.c. current into any input or output 

Power dissipation per package for plastic and 
ceramic DIL 

for Tamb = - 40 to + 60°C 
for Tamb = + 60 to + 85°C 

Power dissipation per package for plastic S.O. package 
for Tamb = - 40 to + 70°C 
for Tamb = + 70 to + 85°C 

Power dissipation per output 
Operating ambient temperature 
Storage femperature 

Advantages of LOCMOS 

• Low power dissipation - typically 10nW per gate 
(static) ~ 

• Wide operating supply voltage range 
• Wide operating temperature range from - 40 to 

+85°C 
• High d.c. fan-out 
• Inputs and outputs are protected against 

electrostatic voltages 

In addition to these, the LOCMOS HE4000B range has: ' 
• Buffered outputs on all circuits 
• Higher speed 
• Higher packing density-essential for MSI/LSI 
• Excellent noise immunity 

. We currently offer 121 types (most 14 and 16 pin devices) 
in S.O. package with additional types planned for the 
future (20, 24, 28 pin devices). 

- 0.5 to + 18V 
- 0.5 to (VDD + 0.5)V 

max. 10mA 

Ptot max. 400mW 
derate linearly with 8mW/oC to 200 mW 

Ptot max. 200mW 
derate linearly with 5mW/oC to 125mW 

P max. 100mW 
Tamp - 40 to + 85°C 
Tstg - 65 to + 150°C 

Signetics 
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EURO PRODUCTS DIVISION OCTOBER 1982 

LOCMOS 

LOCMOS HE4000B 

Product Range 
NAND Gates 
HEF4011 B Quadruple 2-lnput NAND Gate 
HEF4011 UB Quadruple 2-lnput NAND Gate 
HEF4012B Dual 4-lnput NAND Gate 
HEF4023B Triple 3-lnput NAND Gate 
HEF4068B 8-lnput NAND Gate 

. AND Gates 
HEF4073B Triple 3-lnput AND Gate 
HEF4081 B Quadruple 2-lnput AND Gate 
HEF4082B Dual 4-lnput AND Gate 

NOR Gates 
HEF4000B Dual 3-lnput NOR Gate and Inverter 
HEF4001 B Quadruple 2-lnput NOR Gate 
HEF4001UB Quadruple 2-lnput NOR. G~te 
HEF4002B Dual 4-lnput NOR Gate 
HEF4025B Triple 3-lnput NOR Gate 
HEF4078B 8-lnput NOR Gate 

OR Gates 
HEF4071 B Quadruple 2-lnput OR Gate 
HEF4072B Dual 4-lnput OR Gate 
HEF4075B Triple 3-lnput OR Gate 

Inverters and Buffers 
HEF4007UB Dual Complementary Pair and Inverter 
HEF4041 B Quadruple True/Complement Buffer 
HEF4049B Hex Inverting Buff~rs 
HEF4050B Hex Non-Inverting Buffers 
HEF4069UB Hex Inverter 
H EF4502B Strobed Hex Inverter/Buffer 
HEF40097B 3-State Hex Non-Inverting Buffer 
HEF40098B 3-State Hex Inverting Buffer 
HEF40240B Octal Inverting Buffers with 3-State 

Outputs 
HEF40244B Octal Buffer with 3-State Outputs 

Complex Gates 
HEF4030B Quadruple EXCLUSIVE-OR Gate 
HEF4070B Quadruple EXCLUSIVE-OR Gate 
HEF4077B Quadruple EXCLUSIVE-OR Gate 
HEF4085B Dual 2-Wide 2-lnput AND-OR-Invert Gate 
HEF4086B 4-Wide 2-lnput AND-OR-In~ert Gate 

Flip-Flops 
HEF4013B 
HEF4027B 
HEF40768 

HEF40174B 
HEF40175B 
HEF40374B 

Dual D-Type Flip-Flop 
Dual JK Flip-Flop , 
Quadruple D-Type Flip-Flop with 3-State 

Outputs 
Hex D-Type Flip-Flop 
Quadruple D-Type Flip-Flop 
Octal D-Type Flip-Flop with 3-State 

Outputs 

Digital Integrated Circuits 

Schmitt Triggers 
HEF4093B Quadruple 2-lnput NAND Schmitt Trigger 
HEF40106B Hex Schmitt Trigger 

Special Functions 
H EF4046B Phase-Locked Loop 
HEF4104B Quadruple Low-to-High Voltage 

HEF4527B 
HEF4738V 
HEF4739V 
HEF4750V 
HEF4752V 
HEF4755V 

Translator with 3-State Outputs 
BCD Rate Multiplier 
IECIIEEE Bus Interface 
Digital Voltmeter Circuit 
Frequency Divider 
a.c. Motor Control Circuit 
Transceiver for Serial Data 

Communication 
HEF40245B Octal Bus Transceiver with 3-State 

Outputs 

Counters 
HEF4017B 
HEF4018B 
HEF4020B 
HEF4022B 
HEF4024B 
HEF4029B 

HEF4040B 
HEF4059B 
HEF4060B 

HEF4510B 
HEF4516B 
HEF4518B 
HEF4520B 
HEF4521B 
HEF4522B 
HEF4526B 
HEF4534B 
HEF4737BIV 
HEF4751V 
HEF40160B 

HEF40161B 

HEF40162B 

HEF40163B 

HEF40192B 
HEF40193B 

Registers 
HEF4006B 
HEF4014B 

5-State Johnson Counter 
Presettable Divide-by-n Counter 
14-Stage Binary Counter 
4-St'age Divide-by-8 Johnson Counter 
7-Stage Binary Counter . 
Synchronous UplDown Counter, Binary/ 

Decade Counter 
12-Stage Binary Counter 
Programmable Divide-by-n Counter 
14-Stage Ripple-Carry Binary Counter/ 

Divider and Oscillator 
BCD UplDown Counter 
Binary UplDown Counter 
Dual BCD Up Counter 
Dual Binary Counter 
24-Stage Frequency Divider 
Programmable 4-Bit BCD Down Counter 
Programmable 4-Bit Binary Down Counter 
Real Time 5-Decade Counter 
Quadruple Static Decade Counters 
Universal Divider 
4-Bit Synchronous Decade Counter with 

Asynchronous Reset 
4-Bit Synchronous Binary Counter with 

Asynchronous Reset 
4-Bit Synchronous Decade Counter with 

Synchronous Reset 
4-Bit Synchronous Binary Counter with 

Synchronous REset 
4-Bit UplDown Decade Counter 
4-Bit UplDown Binary Counter 

18-Stage Static Shift Register 
8-Bit Static Shift Register 

Signetics 
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LOCMOS 

Product Range (Continued) 

HEF4015B 
HEF4021 B 
HEF4031B 

.HEF4035B 
HEF4094B 
HEF4517B 
HEF4557B 
HEF4731BIV 
HEF40194B 

HEF40195B 

Dual 4-Bit Static Shift Register 
8-Bit Static Shift Register 
64-Stage Static Shift Register 
4-Bit Universal Shift Register 
8-Stage Shift-and-Store ,Bus Register 
Dual 64-Bit Static Shift Register 
1-to-64-Bit Variable Length Shift Register 
Quadruple 64-Bit Static Shift Registers 
4-Bit Bidirectional Universal Shift 

Register 
4-Bit Universal Shift Register 

Digital Multiplexers 
HEF4019B Quadrupfe 2-lnput Multiplexer 
HEF4512B 8-lnput Multiplexer with 3-State Output 
HEF4519B Quadruple 2-lnput Multiplexer 
HEF45398 Dual 4-lnput Multiplexer 

Decoders and Demultiplexers 
HEF4028B 
HEF4511B 
HEF4514B 

HEF4515B 

HEF4543B 

HEF4555B 
HEF4556B 

1-of-10 Decoder 
BCD to 7-Segment LatchlDecoderlDriver 
1-of-16 DecoderlDemultiplexer with Input 

Latches 
1-of-16 DecoderlDemultiplexer with Input 

Latches 
BCD t07-Segment LatchlDecoder Driver 

for Liquid Crystal and LED Displays 
Dual 1-of-4 DecoderlDemultiplexer 
L>ual 1-of-4 DecoderlDemultiplexer 

Analog Switches and 
Multiplexers/Demultiplexers 
HEF4016B Quadruple Bilateral Switches 
HEF4051 B 8-Channel Analog Multiplexerl 

Demultiplexer 

HEF4052B 

HEF4053B 

HEF4066B 
HEF4067B 

Latches 
HEF4042B 
HEF4043B 

HEF4044B 

HEF4508B 
HEF4724B 
HEF40373B 

OCTOBER 1982 

Dual 4-Channel Analog Multiplexerl 
Demultiplexer 

Triple 2-Channel Analog Multiplexerl 
Demultiplexer 

Quadruple Bilateral Switches 
16-Channel Analog Multiplexerl 

Demultiplexer 

Quadruple D-Latch 
Quadruple RIS Latch with 3-State 

Outputs 
Quadruple RIS Latch with 3-State 

Outputs 
Dual 4-Bit Latch 
8-Bit Addressable Latch 
Octal Transparent Latch with 3-State 

Outputs 

Multivibrators and Timers 
HEF4047B Monostable/Astable Multivibrator 
HEF4528B Dual Monostable Multivibrator 
HEF4538B Dual Precision Monostable Multivibrator 
H EF4541 B Programmable Timer 
HEF4753B Universal Timer Module 

Arithmetic Units 
HEF4008B 4-Bit Binary Full Adder 
HEF4531 B 13-lnput Parity Checker/Generator 
HEf4532B 8-lnput Priority Encoder 
HEF4585B 4-Bit Magnitude Comparator 

Memories 
HEF4505B 64-Bit, 1-Bit per Word Random Access 

Read/Write Memory 
HEF4720BIV 256-Bit, 1-Bit per Word Random Access 

Memories 

Signetics 
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HE4000B Family Specifications 

Family Characteristics (d.c.) at Vss = 0 

Parameter Symbol 
Tamb =-40°C Tamb = +25°C Tamb = +85°C Voo Conditions 

Min Max Min Max Min Max V 

Quiescent device current 100 ~A) 1.0 1.0 7.5 5 
for gates 2.0 2.0 15.0 10 

4.0 4.0 30.0 15 

Quiescent device current for loo~A) 4.0 4.0 30 5 
buffers, and flip-flops 8.0 8.0 60 10 

16.0 16.0 120 15 All valid input 

Quiescent device current loo~A) 20 20 150 5 combinations; 

for MSI 40 40 300 10 V, = Vss or Voo 
\ 80 80 600 15 

Quiescent device current 100 ~A) 50 50 375 5 
for LSI 100 100 750 10 

200 200 1500 15 

Output voltage LOW 1101 + 1JlA VOL (V) 0.05 0.05 0.05 5 
0.05 0.05 0.05 10 V,= Vss or Voo 
0.05 0.05 0.05 15 

Output voltage HIGH VOH (V) 4.95 4.95 4.95 5 
1101 + 1JlA 9.95 9.95 9.95 10 V, = Vss or Voo 

14.95 14.95 14.95 15 

Input voltage LOW V'l (V). 1.5 1.5 1.5 5 Va = 0.5 orA.5V 
1101 + 1JlA 3.0 3.0 3.0 10 VO= 1.0 or 9.0V 
(buffered stages only) 4.0 4.0 4.0 15 Vo= 1.5 or 13.5V 

Input voltage HIGH V'H (V) 3.5 3.5 3.5 5 Va = 0.5 or 4.5V 
1101 + 1JlA 7.0 7.0 7.0 10 VO= 1.0 or 9.0V 
(buffered stages only) 11.0 11.0 11.0 15 Va = 1.5 or 13.5V 

Input voltage LOW V'l (V) 1 1 1 5 Vo= 0.5 or 4.5V 
1101 + 1JlA 2 2 2 10 Vo= 1.0 or 9.0V 
(unbuffered stages only) 2.5 2.5 2.5 15 Vo= 1.5 or 13.5V 

Input voltage HIGH V'H (V) 4 4 4 5 Vo= 0.5 or 4.5V 
1101 + 1JlA 8 8 8 10 Vo= 1.0 or 9.0V 
(unbuffered stages only) 12.5 12.5 12.5 15 Va = 1.5 or 13.5V en 

0 
Output (sink) current LOW 10L(mA) 0.52 0.44 0.36 5 Va = 0.4; V, = 0 or 5V :;::: 

1.3 1.1 0.9 10 Vo= 0.5; V, = 0 or 10V Q) 
c: 3.6 3.0 2.4 15 Vo= 1.5; V,= 0 or 15V 0) 

Output (source) current HIGH -IOH (mA) 0.52 0.44 0.36 5 Vo= 4.6; Vo= 0 or 5V en 
1.3 1.1 0.9 10 Vo =9.5; V,=O or 10V 
3.6 3.0 2.4 15 Va = 13.5; V, = 0 or 15V 

Output (source) current HIGH -IOH (mA) 1.7 1.4 1.1 5 Va = 2.5V; V, = 0 or 5V 

Input leakage current ±I'N ~A) 0.3 0.3 1.0 15 V,=O or 15V 

Three-state output leakage 10ZH ~A) 1.6 1.6 12.0 15 Output returned to Voo 
current; HIGH 

Three-state output leakage -IOZl ~A) 1.6 1.6 12.0 15 Output returned to Voo 
current; LOW 

Input capacitance per unit load G'N (pF) 7.5 Digital inputs 

Signetics 
© Ie MASTER 1983 See Page 809 for Ordering Information. 807 



U) 
0 = Q) 
c: 
.~ 
en 

EURO PRODUCTS DIVISIONS 

LOCMOS 

Burn-In 

BURN·IN 

15V 

PRODUCT FLOW 

MIL·STD·883B: 168 Hrs/125 °C 
Philips Actual: 44 Hrs/155°C 
ForPlastic HEF ...... (U)BPB 
For Cerdip HEF ...... (U)BDB 

--0 0 0 <l 
O/S·S/C B.I. FINAL TEST QA 

DCIFUNCTION 

1 100% 1 

Plastic Cerdip 

Die Visual X X 

Stab. Bake X X 

Temp. Cycling X 

Leak Test X 

Hot Open (110°C) X 

DC/Functional X X 

Screen/Test Methods Acc. MIL·STD·883B. 

• 

Product Identification 

HEF 4000 Bxy 
HE: Serial Letters 
F: - 40°C/ + 85°C Operating 
C: - 55°C/+125°C Operating 

(Available End of Q2 '83) 
B: Buffered Output Stage 
UB: Unbuffered Output Stage 

Package (x): P: Plastic (Epoxy 410B) 
D: Cerdip/Frit Seal 
T: SO (Miniature) 

Screen (y): B: Burn·ln 

Data Code: 
H = Nijmegen- Netherlands 
S = Philips Taiwan 
M = Faselec - Switzerland 
N = Subcontract Manila 
R = Subcontract Manila 
H = Signetics- Bangkok 

xxx 8215 x 

OCTOBER 1982 

ASSY DATE CODE (YR/WK) 
II I L DESIGN REVISION 

QUALITY CENTER 

ASSY CENTER 

'------ WAFER FAB CENTER 

Sample: 

HEF4000BP 

~ 
H R H ~ ~ 

I-DE SIGN REVISION 

SEMBLY DATE CODE 
R/WK) 

,----AS 
(Y 

Q UALITY CENTER 

AS SEMBLY CENTER 

AFER FAB CENTER W 

DE VICE TYPE 

Signetics 
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LOGIC DIVISION 

ORDERING INFORMATION 

KEY TO CODE 

In the parts selection tables, the following definitions apply: 

Prefix Mil/Com Select Military or Commercial part 

Base Number Select specific device number 

Package Mil/Com Select on Mil/Com package code for device 
number 

JAN Qual 01 = Device selected in JAN qualified level 1 

OCTOBER 1982 

HOW TO ORDER 
Signetics products are available in different packages 
and temperature ranges. The correct ordering code or 
part number for the devices is an alphanumeric sequence. 
All devices are not obtainable in all temperature ranges or 

. all package styles. 

Ordering Code Examples 

M = Device selected is in accordance with Commercial parts: 
MIL·STD·883 

F (01, M = 01 and M apply to F package only 

Prefix 
JB, S, 0= - 55°C to +125°C (Military) 

Package Styles 
0= Microminiature SO molded (epoxy) 
W = Hermetic flat pack 
Y = Flat pack leads extended 4 sides 

N 825181 N 

I 1-.. ____ Package style (plastic DIP) 

I I '--------- Device number 

'------------ Temperature range (commercial) 

p.A 723C N 

I 
I '------ Package style (plastic DIP) 

1-..------- Temperature grade (commercial) 

I Device number 

'----------- Prefix 

Military specification parts: 
For JAN qualified parts specify: 

JB 825181 

I 

L-I _______ Package style (ceramic DIP) 
. - Device number 

1-..---------- Temperature range (Military) 

For Mil-Std-883 level B or level C parts specify: 

5 825181 F 883B 

S 825181 F 883C 

I 
I 

I L Mil-Sld-BB3 level e, or level C 

Package style (ceramic DIP) 

'--------- Device number 

'------------ Temperature range (Military) 

Signetics 
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SMALL OUTLINE (SO) PACKAGES 

810 

Take a good look at these SO (small outline) packages. 
They're the smallest plastic DIPs in the world and they 

could reduce the cost of your system by more than 50%. 

SO versus DIP No Contestl 
An SO package is just like a standard DIP, except a 
miniature lead frame is used. The assembly proc
ess is the same as for the standard DIP, but the 
result is a microminiature package that outshines 
the standard DIP in every way. 

Body Size 
Length (Inches) , .197 ,375 .344 .755 ,512 1,060 
Width (Inches) ,158 ,252 .158 .252 .299 .252 

Pc. Board Area 
Length (Inches) .197 .375 .344 .755 .512 1.066 
Width (Inches) .244 .300 .244 .300 .419 .300 
Area (lnches2

) .048 .113 .084 .226 .214 .318 

Body Thickness 
(Inches) .057 .125 .057 .125 .096 .145 

Height Above 
PC. Board (Inches) .069 .160 .069 .160 .104 .180 

SO Packages Are Surface-Mounted Devices . 

The advantages of surface mounting are almost 
as numerous as those of reduced package size. 
Because it can be surface mounted, the SO 
package ... 
• Requires no through hole in the PC board 
• Can be wave or reflow soldered using your present 

equipment 
• Can be mounted with traces running underneath it 
• Has a low profile allowing boards to be positioned 

closer together . 

Our Most Popular Circuits Come In SO Packages. 
Over 200 of the more popular logic, linear and 
CMOS products are available now in SO pack
ages - in 8, 14, 16 and 20-pin packages. 

Signetics 
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AuthorizecilC Master 
International Distributors 

ARGENTINA, COLOMBIA, 
ECUADOR, VENEZUELA, 
MEXICO, PERU 
Intectra 
2629 Terminal Blvd. 
Mt. View, CA 94043 
Tel. (415) 967-8818 

AUSTRALIA 
A J Distributors Pty Ltd. 
P.O. Box 71 
Prospect, S. Australia 5082 
Tel. 269-1244 
Telex (790) 82635 

AUSTRIA 
LBG GmbH 
Tichtelgasse 10/2/12 
A-1120 Vienna, Austria 
Tel. (0222) 83 41 01 
Telex (847) 134106 

BELGIUM 
J. P. Le Maire 
Rampe Gaulouise la 
1020 Bruxelles, Belgium 
Tel. 02 4784847 
Telex (846) 24610 

BRAZIL 
Filcres Importacao 
Rua Auroraigs 
CEP 01209 
Caixa Postal 18767 
Sao Paulo, Brazil 
Tel. (011) 223 7388 
Telex 113298 

CYPRUS 
MOR Electronics Ltd. 
P.O. Box 4155 
Ramat Gan 52141, Israel 

DENMARK 
Advanced Electronik 
55, Mariendalsvej 
DK2000, Copenhagen F, Denmark 
Tel. 01 194433 
Telex (855) 22431 

ENGLAND 
Paterson/Steadman & Partner 
4 Gold Street 
Saffron Walden, Essex CB10 IEP 
England 
Tel. 27067 
Telex 81653 

J. B. Tratsart Ltd. 
Dogmersfield Nr. Baskingstoke 
Hampshire RG27 8SU, England 
Tel. 02514 3334 
Telex (851) 8814136 

FRANCE 
Conseilet Promotion 
1 Rue Damiens 
92100 Boulogne, France 
Tel. 621-30-77 
Telex 250030F 

OFFILIB 
48 Rue Gay-Lussac 
75240 Paris, Cedex OS, France 
Tel. 329-2132 
Telex: None 

HOLLAND 
Manudax-Nederland B. V. 
54732G Heeswijk (N.B.) 
Meerstraat 7, Holland PB25 
Tel. 04139 2901 
Telex'(844) 50175 

HONG KONG 
Conmos Products, Ltd. 
Haynein Bldg., 11th Floor 
1 Tai Yip Street 
Keun Tong, Kowloon 
Tel. 3-684572 
Telex 85448 

INDIA, MALAYSIA, 
SINGAPORE, THAILAND 
Radio & Craft Publications 
4794/23 Bharat Ram Road 
Daryanganj, New Delhi 2, India 
Tel. 277147 
Telex: None 

ISRAEL 
STG International Ltd. 
10 Huberman Street 
P.O. Box 1276 
61012 Tel-Aviv, Israel 
Tel. 248231 
Telex 342229 

ITALY 
Gruppo Editoriale Jackson 
Technoclub 
Direzione Redacione e 
Amministrazione 
Via Rosellini 12 
20124 Milano, Italy 
Tel. 688-0951 

JAPAN 
Asahi Glass Company, Ltd. 
Electronic Components Group 
1-2 Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Tel. (03) 218-5813 
Telex TK4616 

JAPAN (Continued) 
Overseas Data Service Co., Ltd. 
Shugetsu Building, No. 12-7 
Kita-Aoyama 3-chome 
Minato-ku, Tokyo 107, Japan 
Tel. (03) 400-7090 
Telex (781) J26487 

Tokyo International 
Communications, Inc. 
Miyajima Blvd. 
28 Yoyogi 1-chome, Shibuya-ku 
Tokyo 151, Japan 
Tel. 379-2561 
Telex: 33106 

NORWAY, FINLAND, SWEDEN 
Ingenioerforlaget A/S 
Kronprinsens Gate 17 
Boxs 2476 Solli 
Oslo 2, Norway 
Tel. (02) 11-51-70 
Telex 72400Y 

SOUTH AFRICA 
Suntronika PTY Ltd. 
P.O. Box 46268 Orange Grove 
Johannesburg 2119, South Africa 
Tel. 725-1210 

SPAIN 
Sagitron 
Castello 25, 2, 0 

Madrid 1, Spain 
Tel. 402 6085 
Telex (831) 43819 

SWITZERLAND 
W. Stolz AG 
Taefernstrasse 15 
CH-5404 Baden-Daettwil 
Switzerland 
Tel. 056 840151 
Telex (845) 54070Z 

TAIWAN 
Alfred M. L. Pien 
IBS Publications Ltd. 
P.O. Box 55-879 
Taipei, Taiwan 

TURKEY 
EEMPA Elektronik 
Tersane Cad. Kuthan 38/408 
TR/Kara Koy, Istanbul 
Turkey 
Tel. (11) 49-6249 
Telex 24429 

WEST GERMANY 
Astronic GmbH 
Winzererstrasse 47d 
8000 Munich 40 
West Germany 
Tel. (089) 309031 
Telex (841) 5216187 



Multipliers 
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Multipliers 
TRW parallel multipliers offer a wide range of word sizes 18 to 24 bitsl and speeds to meet requirements in 
a wide variety of signal processing and computer applications. All devices are TIL compatible. Except as 
noted, they perform two's complement and unsigned magnitude arithmetic. The MPYl12K has been optimized 
for minimum package size and operation at video processing rates 120 MHzl. The MPY1024 will perform the 
significand multiplication in 32 bit floating point arithmetic, as well as standard fixed point operations. 

Power Extended 
Multiplication Dissipation· Temperature 

Product Size Time· (nsec) (watts) Package Range Available Available Notes 

MPYOO8H 8x8 90 1.3 J5, C2 . - 55°C to 125°C 6/78 Two's complement arithmetic 
8x8 65 1.3 J5, C2 no 6178 Two's complement arithmetic 

MPY08HU 8x8 90 1.3 J5, C2 - 55°C to 125°C 11/78 Unsigned magnitude arithmetic 
8x8 65 1.3 J5, C2 no 11/78 Unsigned magnitude arithmetic 

MPY012H 12x 12 115 3.0 Jl, Cl, Ll - 55°C to 125°C 3/78 
MPY012K 12x 12 50 2.5 Jl, Cl, Ll 1083 3082 
MPY112K 12x12 50 2.2 J4 3082 2/82 16 bit product 
MPY016H 16x16 145 4.4 Jl, Cl, Ll - 55°C to 125°C 11/77 
MPY16HD 16x 16 80 4.0 Jl, Cl, Ll 4082 3082 
MPY016K 16x 16 50 4.0 Jl, Cl, Ll 2083 1083 
MPY1024 24x24 250 4.0 Jl, Cl, Ll 4082 3082 
MPYOO8A·· 8x8 170 1.5 J5 - 55°C to 125°C 11/76 Two's complement arithmetic 
MPY012A·· 12>< 12 200 3.8 J2 - 55°C to 125°C 10176 
MPY016A·· 16x 16 230 5.0 J2 . -55°C to 125°C 10/76 

* Guaranteed, Worst Case, T A-DoC to 70°C. 
**The older "A" series multipliers are available to support ongoing production, but offer no advantage over the "H" and "K" series 

and are not recommended for new designs. 

Multiplier· Accumulators 
Multiplier-accumulators perform the sum-of-products operation found in most signal processing algorithms. By 
imbedding the accumulator adder in the multiplier array, the product and sum are computed in only slightly 
more time than is required to develop the product alone. The devices will add or subtract the accumulated 
sum to the new product. Accumulator clearing is accomplished simultaneously with the computation of the 
first product. The accumulator may be disabled for operation as a multiplier. All devices are TTL compatible. 

Power Extended 
Multiply-Accumulate Dissipation· Temperature 

Product Size Time· (nsec) (watts) Package Range Available . Available Notes 

TDC100B 8x8 100 1.8 J4, Cl, Ll - 55°C to 125°C 2/78 
TDC1009 12x12 135 3.2 Jl, Cl, Ll -55°C to 125°C 6178 
TDC101D 16x 16 165 4.7 Jl, Cl, Ll - 55°C to 125°C 3/78 
TDC1003·· 12x12 225 4.0 J2 no 8/77 

* Guaranteed, Worst Case, TA -DoC to 70°C. 
**The older TDC1003 is available to support ongoing production, but offers no advantage over the TOC1009 and is not 

recommended for new designs. 

TRW reserves the right to change product and specifications without notice. This information does not convey any license under patent rights of TRW Inc. or others. 
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Functions/Products 
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Special 
Functions 

Storage 
Products 

Digital correlators provide a measure of the similarity between two signals. The TDel004 produces an analog 
output which is readily summed with other outputs to yield a moderate precision output over a large single
or multi-dimension correlation. The TDel023 offers a precise digital output with an internal threshold 
comparison register. 

The TDel022 is the first chip devoted to floating point signal processing. The l6-bit significand and 6-bit 
exponent provide a dynamic range that is more than sufficient for a majority of DSP applications. This part 
performs the most difficult floating point operations: add, subtract, normalize, denormalize, limit round,· scale, 
and accumulate. Other floating point circuits are in development. 

The TDel028 is an 8-tap finite impulse response filter that handles 4-bit coefficients, and processes at a 20 
MHz data word rate. It is easily expandable in coefficient size, and filter length. 

Power Extended 
Dissipation* - Temperature 

Product Description Size Speed* (watts) Package Range Available Available Notes 

TDC1022 Floating Point 22 Bit 100 nsec Cycle 2.4 Jl, Cl, Ll 4082 3082 
Arithmetic Unit 

TDC1028 FIR Filter 4x4x8 20 MHz 2.0 J4, Cl, L1 2083 1083 
TDC1{)04 Correlator 64xl 15 MHz 0.7 J9 - 55°C to 125°C 8/77 Analog output 
TDC1023 Correlator 64xl 15 MHz 1.0 J7, C3 4082 8/80 Digital output 

* Guaranteed, Worst Case, T A -DoC to 70°C. 

The TDel005 and TDel006 are the Ipngest fast lor fastest longl shift registers available .. Fully. TIL compatible, 
they are ideal as buffer stores for video rate data. The TDel030 FIFO is ideal for interconnecting two . 
asynchronous systems. 

Power Extended 
Clock Rate* Dissipation* Temperature 

Product Description Size (MHz) (watts) Package Range Available Available Notes 

TDC1005 Shift Register 64x2 25 0.5 J9 -55°C to 125°C 10/77 
TDC1006 Shift Register 256xl 25 0.7 J9 - 55°C to 125°C 10/77 
TDC1030 FIFO 64x9 15 1.5 J6 1083 3082 

* Guaranteed, Worst Case; TA-O°C to 70°C. 

TRW reserves the right to change product and specifications without notice. This information does not convey any license under patent rights of TRW Inc. or others. 
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MPY112K 
Preliminary Information 

VLSI Multiplier 
12 x 12 Bits 

The MPY112K is a 12 x 12 bit parallel 
multiplier designed to operate at a 20 MHz video rate. 
Fabrication of this device using TRW's latest fine
geometry bipolar process offers a three to one 
improvement in delay-power product over the 
previously available technology. Multiplication may be 
performed on two's complement 12 bit operands or 
on unsigned magnitude 12 bit operands yielding a 16 
bit product. 

One output and two input registers are provi
ded along with three-state outputs. These registers 
are positive edge triggered type D flip-flops. The X in
put is latched by ClK X and the Y input along with the 
product output is latched by ClK M. 

The MPY112K is packaged in a 48 pin DIP for 
compact size. Applications for the device include real 
time digital signal processing, use in array pro
cessors, and geometric transformations. 

Functional Block Diagram 

ClK X :>------' 

Ry 
(12) 

ASYNCHRONOUS 
MULTIPLIER 

ARRAY 

ii~·-· 
Features 

II 50 nsec Multiply time Over Commercial Temper
ature Range 

• 12 x 12 Bit Parallel Multiplication With 16 Bit Prod-
uct Output 

• All Inputs And Outputs Are latched TTL Compatible 

• Three-State TTL Output 
• Two's Complement Or Unsigned Magnitude Multi-

plication \ 

• Radiation Hard Bipolar Process 

• Single + 5V Power Supply 

• Ceramic 48 Pin DIP 

Applications 

• Digital Video Filtering And Real Time Signal 
Processing 

• Image Processing 
• Elements In Array Processors 

• FFT Calculations 
• Geometric Transformations For Graphics Proces

sing 

PRODUCT 
REGISTER 

Rp 
(16) 

OE 

TC>----~------------------------~ 
ClKM~----~~----------------------------~~-----------
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MPY016K 
Advance Information 

VLSI Multiplier 
16 x 16 Bit, 50 nsec 

The TRW MPY016K is a 16 x 16 bit VLSI multiplier that 
operates on a 50-nsec cycle (20 MHz multiplication rate). 
Individually clocked input and output registers are provided 
to maximize system throughput and simplify bus interfac
ing. The Most Significant Product (MSP) and Least Signifi
cant Product (LSP) are multiplexed through a dedicated 
output port, or the LSP can share a bidirectional port with 
the Y input. Three-state outputs are employed throughout. 

Built in TRW's OMICRON-B™ 1-micron bipolar process, the 
MPY016K is pin-compatible with the industry standard 
MPY016H and operates with three times the speed at no 
increase in power dissipation. The MPY016K is the indus
try's first true video-speed 16-bit multiplier. 

Functional Block Diagram 

... ~.-. •• , 
Features 

• True Video-Speed Performance (20 MHz) 
• Double Precision Product 
• Includes Input And Output Registers 
• Two's Complement, Unsigned Magnitude, Or Mixed 

Mode Operation 
• Output Registers Can Be Made Transparent 
• Three-State Outputs 
• Pin-Compatible With MPY016H 
• Proven Hi-ReI, Rad-Hard Bipolar Process 
• Single + 5V Power Supply 

Applications 

• Array Processors 
• Video Processors 

• General Digital 
Signal Processors 

• Radar Signal 
Processors 

• Microcomputer IMinicomputer 
Accelerators 

• FFT Processors 

MSP OUT / LSP OUT 
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TOC 1030 
Advance Information 
First-In First-Out Memory 
64 Words by 9 Bits 

The TDC1030 is an expandable high speed 
First-In First-Out (FIFO) memory organized as 64 
words by 9 bits. A 20 M Hz data rate makes it ideal 
in applications such as video time base correc
tion, A/D input buffers, input/output formatter for 
digital filters and FFT's, disk controllers and voice 
synthesizers. 

The Shift In (SI) and Shift Out (SO) controls 
allow asynchronous data transfers. The Input 
Ready (IR) flag indicates that the FIFO input stage 
is empty and available to receive newdata. When 
IR is valid, SI may be asserted, thus loading the 
data present at DO through DS into the FIFO. From 
this stage, data "falls-through" in an asyn
chronous manner. The data will stack up at the 
end of the device while empty locations will "rip
ple" to the front. Output Ready (OR) indicates that 
the FIFO output stage contains valid data which 
may be transferred out via the Shift Out control. 
Additional control inputs include; Master Reset 
(MR) to clear all data within the device and a 
three-state control signal, Output Enable, (OE). 

Devices can be interconnected to expand in 
word and bit dimensions. This operation is 
simplified by the resistive pullups provided at the 
OR and IR outputs which allow the use of a wired-

Functional Block Diagram 

FIFO 
INPUT 

DATA INPUT STAGE 

INPUT INPUT 
READY FLAG CONTROL 

MAIN 

ii~·-· 

AND configuration. The device has all output pins 
directly opposite the corresponding input pins, 
facilitating board layouts in expanded configura
tions. 

Features 

• 64 words by 9-bit organization 

• 20 MHz typical shift-in, shift-out rates 

• Readily expandable in word and bit dimension 

• Asynchronous or synchronous 

• TTL inputs and outputs 

• -Three state outputs 

• Master reset input to clear data and control 

• Output pins directly opposite corresponding 
input pins 

• OR, IR have resistive pull-ups to allow wired
AN D Configuration 

• Ceramic 2S-pin dual-in-line package 

REGISTER I----------v 

FIFO 
OUTPUT 
STAGE 

MAIN 
REGISTER I--------~'" 
CONTROL 

LOGIC 

OUTPUT - SHIFT OUT 
CONTROL 

LOGIC 

..... ....,...,.-.... OUTPUT 
READY FLAG 

MASTER RESET 
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TDC1022 ii~·-· 
Floating Point Arithmetic Unit 
22 Bit 

The TDC1022 is a high speed, TIL compatible, 
22-bit VLSI floating point arithmetic unit. It operates on two 
binary numbers, each with a 16-bit two's complement 
significand and a 6-bit two's complement exponent. Its high 
performance results from a proven method developed and 
patented by TRW (U.S. Patent No. 3,900,724). The main in
ternal adders and shifters achieve a speed power product of 
less than 1.0 picojoule per equivalent gate. 

• Single 5V Supply 
• 64 Pin DIP or 68 Contact 

Ceramic Leadless Chip Carrier 

Applications 
• Image Processing 
• ALU in Array Processor 

One output and two input data registers are pro
vided along with three-state outputs. These registers are 
positive-edge triggered type D flip-flops with a common 
clock. An input. latch is provided to demultiplex the two input 
operands from a single input bus. 

• Conversion between Fixed and Floating Point Numbers 

The TDC1022 allows parallel loading and output
ting of data and several external command and flag options. 
An internal pipeline register may be enabled to ensure a full 
arithmetic throughput rate of 10MHz, (100 nsec, Typ.). 

Features 
• Floating Point, Two's Complement 
• Dynamic Range Equivalent to 64 Bits Fixed Point 
• Selectable Pipelining, 100 nsec stage time 
• Three-State TIL Output 
• Selectable Add/Accumulate Function 
• 12 Function Data/Arithmetic Control 
• -;- 2 Scaling Function for FFT's 
• Selectable Saturating Arithmetic 
• Parallel Data 110 

Functional Block Diagram 

ACCUMULATOR PATH 

01 n 

LOI CLK 

~OE~~~~~~IZE-.-J LALU-.J 

• Digital Filters 

• FFT's 
• Secure Communications 

Instructions 
Zero 
A+B 
A-B 
B-A 
B Normalize 
- S Normalize 

Flags 
Exponent Overflow 
Significand Overflow 

LRENORMAlIZE~ L LIMIT ~ 
SECTION SECTION 

A. Denormalize 
- A Denormalize 
Limit (LMT) 
Round (RND) 
-;- 2, Scale (SCA) 
Accumulate (ACC) 

Zero 
Exponent Underflow 
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TDC1028 
Advance Information' 

FIR Digital Filter 
Building Block 

The TRW TDC1028 is a video-speed, TIL compatible bit-slice 
"building block" for Finite Impulse Response IFIRl digital filters 
and for multi-bit digital correlators. It is implemented as a bit
slice processor independently in the coefficient and signal data 
word dimensions. Word lengths can be multiples of four bits. 
Two's complement or unsigned magnitude operation is 
independently selectable for both coefficients and signal data 
words. . 

The TDC1028 provides eight delay stages, eight multipliers, and 
eight adders in a single integrated circuit. Eight coefficient 
storage registers are also provided for ease in programming 
filter characteristics. One coefficient may be changed every clock. 
cycle. The delay registers and the adder pipeline registers have 
been merged for efficiency. 

Functional Block Diagram 

CLOCK IN (CLK) >>-------1~ 

SUM IN (SI0.12) 

DATA IN (010.3) 

--~.-. •• , 
Features 

• 20 MegaSamples Per Second IMSPSl Throughput Rate 
• Eight Coefficients . 
• Cascadable ITo>36 Tapsl Without External Components 
• 4 Bit Coefficient And Signal Data Words 
• Independently Expandable Coefficient And Signal Word Length 
• Independently Selectable Format For Coefficients And Signal 

Data Words IT wo's Complement Or Unsigned Magnitudel 
.48-Pin DIP Or 58-Contact Leaded Or Leadless Chip Carrier 
• Single + 5V Power Supply 

• TIL Compatible 

Applications 

• Digital Video Filters 
• Matched Filters 

• Pulse Compression 

• Multi-Bit Correlation 
• Waveform Synthesis 

• Adaptive Filters 

DATA OUT 
(000·3) 

COEFFICIENT IN (CI0.3) >------------..... ------...."/~ 
TO ALL MULTIPLIERS 

COEFFICIENT ADDRESS (CAo.2) >----tl~ 

COEFFICIENT WRITE ENABLE (CWE) >-------------' 
TWO'S COMPLEMENT DATA (TCD) 
TWO'S COMPLEMENT COEFFICIENTS (TCC) >-----------------'" 
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. TDC1023 
Preliminary Information ii~·-· 
Digital Output Correlator 
64 Bit 
The TRW TDC1023 is a 64-bit monolithic, all digital correla
tor with a 7-bit three-state buffered digital output. This 
device consists of three 64-bit independently clocked shift 
registers, one 64-bit reference holding latch (exclusive 
ORed with the A data register), and a 64-bit independently 
clocked digital summing network. The device is capable of 
a 20 MHz (typical) parallel correlation rate. 

The 7-bit threshold register allows the user to pre-load a 
binary number from 0 to 64. Whenever the correlation 
score is equal- to or greater than the number in the 
threshold register, the threshold flag goes active. 

The 64-bit mask register (M register) allows the user to 
mask or selectively choose "no compare" bit positions, 
enabling total word length flexibility. 

The correlation process begins when the reference word is 
serially shifted into the B register. Then by clocking LOR, 

. the data is parallel loaded into the R reference latch. This 
allows the user to serially load a new reference word into 
the B register while correlation is taking place between the 
A register and R latch. The two words are continually 
compared bit-for-bit by exclusive OR circuits. Each exclu
sive OR provides one bit to the digital summer. The output 
is a 7-bit word representing the sum of positions which· 
agree at anyone time between the A register and R latch. 

A control provides either true or inverted binary output 
formats. 
Features 
.20-MHz (Typical) Correlation Rate 
• Bipolar, TTL Compatible 
.AII Digital 
• Single 5V Power Supply 
• Serial Data Input, Parallel Correlation Output 
• Programmable Word Length 
.• Independently Clocked Registers 
• Power Dissipation: 900 mW (Typical) 

Applications 

• Check Sorting Equipment 
• High-Density Recording 
• Bar Code Identification 
• Radar Signature Recognition 
• Video Frame Synchronization 
.. Electro-Optical Navigation 
• Pattern And Character Recognition 
• Cross-Correlation Control Systems 
• Error Correction Coding 

Functional Block Diagram 

AOUT 

TS 

BOUT 

MOUT 

---<> Vee 
---<> GND 

• Available In 24-Pin DIP And 28-Contact Leadless Chip Carrier 
• Output Format Flexibility 
• Three State Outputs 

elK S 

PIPE LINED 
DIGITAL 
SUMMER 

elK T 

TRW reserves the righ·t to change product and specifications without notice. This information does not convey any license under patent rights of TRW Inc. or others. 

LSI Products Division 
TRW Electronic Components Group 
P.O. Box 2472 
La Jolla, Ca. 92038 

© Ie MASTER 1983 

Phone: (619)457-1000 
Telex: 697-957 
TWX: 910-335-1571 

© TRW Inc. 1982 
40G00817 Rev. A-6/82 
Printed in the U_SA 

819 

UJ 
+'"' o 
::J 
"C 
o 
"-a.. 
en 
..J 

~ 
ex: 
I-



For Key Data On Every Ie On This 
Board, The Place To Look Is ... 

Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of Ie MASTER. 

Surveys conducted by Ie MASTER, integrated cir
cuit manufacturers, and independent research 
agencies confirm that four out of five Ie MASTER 
users have specified one or more products as the 
result of using Ie MASTER. 

Device No. 
NMC27C16 
NSC800 
74SC245 
MD74SC373 
ICL8212C 
MM74PCOO 
MM74PC32 
MM74PC08 
MD74SC139 
MM74PC74. 
MSC74PC07 
MM74C30' 

The Blue Chip Computer 
STD-NSC800 is a CMOS 
standard bus compatible 

central processor card. 

Description 
Erasable CMOS PROM 
8-bit Microprocessor 
3-State Octal Bus Driver 
Noninverted D-Type Transparent Latch 
Micropower Voltage Detector 
Quad 2-lnput NAND Gate 
Quad 2-lnput OR Gate 
Quad 2-lnput AND Gate 
Octal Decoder IDemultiplexer 
Dual Type-D Flip-Flop 
Hex Inverter 
8-lnput NAND Gate 

Representative list of ICs on the Blue Chip Computer STD
NSCBOO card. Key specifications for al/ of these ICs can be 
found in IC MASTER. 

rclCMA5TER 
BE SURE. BEGIN WITH THE Ie MASTER 



TEXAS INSTRUMENTS 
INCORPORATED 

Bipolar Digital 

Logic Circuits 

Functional Index and 

Product Guide 

e SSI, MSI, and LSI Circuits 

fit Microprocessors and Support Circuits 

e Field-Programmable Logic Arrays 
. 
"In 

Advanced Low-Power Schottky, 
Advanced Schottky, Low-Power Schottky, 

Schottky, and Original TTL Families 
© Ie MASTER 1983 821 
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FUNCTIONAL INDEX/SELECTION GUIDE 

Gates and Inverters , , , , , , , , , , , , , , , , 
Page 

823, 824 

Expanders and Expandable Gates ,",' ' , , , , , , , , , , , , , , , , , , , , , , " 824 

Buffers ""","',,"',,",""',',,"",",",,"',',',',',"',"',"',,",,"""',"'," , , , , ' , , , , 824, 825 
Drivers, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , . , , , , , .. , , ... , , , , ' , , .. , , , , , , , , , , , , , , , . , , 

Transceivers " 

Clock Generators 

Flip-Flops 

Latches '."'.','"., 

Monostable Multivibrators 

Registers, , ' , , , , , , , , ' 

Programmable Logic Arrays 

Counters "',,,.,,""" 

Decoders/Demultiplexers 

Code Converters "," 

Priority Encoders ,,' ' 

Display Decoders/Drivers 

Controllers, Memory and Microprocessor 
Voltage-Control'led Oscillators 

Arithmetic Circuits (Adders, Accumulators, Multipliers) 

,Comparators .,','"".,.""",,.',.,',,.,.,",',",',',," 

Error Detection and Correction Circuits " .. , ... ,',',',." .. ,,""""",",,' 

Bit-Slice Processors " , , , , , , , , , , , , . , , , ' 

824, 825 

, , 824,825 

825 

826 

826 

826 

827 

827 

828 

829 

829 

829 

, " , ,",' " 830 

830 

830 

831 

831 

831 

831 

Programmable Read-Only Memories (PROMs) "'," , , , , , , , , , , , , , . , , , , , 832 

Read-Only Memories (ROMs) .. ,' . , , , , , , , , , , , , , . , , , , , , , , , ' . , , , , " , . , , , , , , , . , , , . " , , , , , , , , , , 832 

Random-Access Memories (RAMs) .,',',.,.".,',',',.,', .. "'.,",',.,,".,', .. ,,',,., .. ,',.' 832 

First-In, First-Out Memories (FIFOs) """",.,"', .. " .. , .. ,"""",.,.,"',.,.,""',.".',',.,"", .. "., 832 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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FUNCTIONAL INDEX/SELECTION GUIDE 
GATES AND INVERTERS 

POSITIVE-NAND GATES AND INVERTERS POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD 
ALS AS Ii L LS S 

BooKt 
NO. 

TTL 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD 
ALS AS H LS S 

BooKt 
NO. 

TTL 
Hex 2-lnput Gates '804 .a. A ADV 

• • • • • TTL 5-7 
'04 • ADV 

Hex Inverters 
ADV 

'1004 .a. 

.a. CF 

Quadruple 2-lnput Gates • • • TTL 5-8 
'09 • ADV 

Triple 3-I~put Gates • • • TTL 5-10 
'15 • ADV 

• • • • • TTL 5-6 
'00 

A ADV 
POSITIVE-OR GATES 

Quadruple 2-lnput Gates .a. CF 

• ADV 
'1000 

CF A 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD 
ALS AS LS S 

BooKt 
NO 

TTL 

• • • • • TTL 5-B Hex 2-lnput Gates '832 A A ADV 

• ADV 
Triple 3-lnput Gates '10 

CF A 

'1010 • ADV 

'32 • • • TTL 5-13 

• ADV 
Quadruple 2-lnput Gates 

A CF 

• • • • • TTL 5-10 '1032 • .a. ADV 

'20 
A ADV 

Dual 4-lnput Gates 
A CF 

Triple 4-lnput oRINoR 'B02 A 

'1020 • ADV POSITIVE-NOR GATES 

• • • • • TTL 5-12 

• ADV 
8-lnput Gates '30 

CF A 

• TTL 5-38 
13-lnput Gates '133 • ADV 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD BOoKt 
TTL 

ALS AS L LS S NO. 

Hex 2-lnput Gates '80S A A ADV 

POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS 
• • • • TTL 5-6 

Quadruple 2-lnput Gates 
'02 • ADV 

A CF 
TECHNOLOGY 

PAGE 
DESCRIPTION TYPE STD 

ALS AS H L LS S 
BOOKt 

NO. 
TTL 

'1002 • A ADV 

Triple 3-lnpul Gates • • TTL 5-12 
'27 • ADV 

• • • • TTL 5-7 

Hex Inverters 
'05 • ADV 

A CF 
Dual 4-lnput Gates with Strobe '25 • TTL 5-11 

'1005 A ADV DualS-Input Gates '260 • TTL 5-57 

• • • TTL 5-7 
'01 • ADV 

Quadruple 2-lnput Gates • • • • TTL 5-7 
'03 

A ADV 
'1003 • ADV 

• • TTL 5-9 
Triple 3-lnput Gates '12 • ADV 

• • • • TTL 5-11 
Dual 4-lnput Gates '22 

A ADV 

SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD 
ALS AS LS S 

BOOKt 
NO. 

TTL 
'14 • • TTL 5-9 

Hex Inverters 
'19 • SUP 17 
'13 • • TTL 5-9 

Dual 4-lnput Positive-NAND 
'18 • SUP 17 

POSITIVE-AND GATES '24 • SUP 17 
Quadruple 2-lnput Positive-NAND 

'132 • • TTL 5-37 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD 
ALS AS H LS S 

BOoKt 
NO. 

TTL 
CURRENT-SENSING GATES 

Hex 2-lnput Gates '808 A A AOV 

• • • TTL 5-8 

Quadruple 2-lnput Gates '08 • ADV 

A CF 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE 
ALSI AS I LS 

BOOKt 
NO. 

Hex '63 I I· TTL 5-20 

'1008 • A ADV 

• • • TTL 5-9 DELAY ELEMENTS 

Triple 3-lnput Gates '11 • ADV 
A CF 

'1011 • ADV 

TECHNOLOGY 
PAGE DESCRIPTION TYPE 

ALSI AS I LS 
BOoKt 

NO. 

• TTL 5-11 Inverting & Non-inverting Elements, 2-lnput NAND buffers '31 , ,. CF 

Dual 4-lnput Gates '21 • ADV 
A CF 

Triple 4-lnput ANDINAND '800 A ADV 

t The books are identified as follows: 
ADV The ALS/AS Data Book 
BMC The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL The TTL Data Book for Design Engineers, second edition 
CF Data sheet is not presently available in a book. Contact the factory . 

• Denotes available technology . 

... Denotes planned new products. 

TEXAS)NSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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FUNCTIONAL INDEX/SELECTION GUIDE 

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS 
AND-DR-INVERT GATES GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
TECHNOLOGY 

PAGE 
DESCRIPTION TYPE STD 

ALS AS H L LS S 
BOOKt 

NO. 
TTL 

2-Wide 4-lnput '55 • • • TTL 5-19 

TECHNOLOGY 
DESCRIPTION TYPE STD 

TTL 
ALS AS LS S 

4-Wide 4-2-3-2-lnput '64 • TTL 5-20 
4-Wide 2-2-3-2-lnp_ut '54 • TTL 5-18 • • '241 • • 
4-Wide 2-llIJIUt '54 • TTL 5-18 

4-Wide 2-3-3-2 Input '54 • • TTL 5-18 • • '244 • • Dual 2-Wide 2-lnput '51 • • • • • TTL 5-16 • 
Non-Inverting 

'465 • 
AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS Octal Buffers/Drivers 

'467 • 
• 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE ~~~ I ALS I AS 1 S 
BOOKt 

NO. 
'541 • 

• 
'1241' ... 

4-Wide 4-2-3-2-lnput '65 I I I • 
TTL 5-20 '1244' • 

'231 • 
EXPANDABLE GATES • • '240 • • 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD BOOKt 
TTL 

ALS AS H L LS NO. 

• 
Inverting Octal 

'466 
• 

Buffers/Drivers • '468 
Dual 4-lnput Positive-NOR 

'23 • TTL 5-11 
With Strobe 

• • '540 
4-Wide AND-OR ,~~ • TTL 5-17 • 
4-Wide AND-OR-INVERT '53 • • TTL 5-17 '1240' • 
2-Wide AND-OR-INVERT '55 • • • TTL 5-19 
Dual 2-Wide AND-OR-INVERT '50 • • TTL 5-16 

Inverting and Non-Inverting 
'230 • Octal Buffers/Drivers 

• 
EXPANDERS 

Octal Transceivers 
'245 • • 

'1245 • 
TECHNOLOGY 

PAGE 
DESCRIPTION TYPE STD 

ALS AS H 
BOOKt 

NO. 
TTL 

'365 
A A 

Non-Inverting • 
Hex Buffers/Drivers 

'367 
A A 

Dual 4-lnput '60 • • TTL 5-19 
Triple 3-lnput '61 • TTL 5-19 
3-2-2-3-lnput AND-OR '62 • TTL 5-20 

• 
'366 

A A 
Inverting • 
Hex Buffers/Drivers 

'368 
A A 

• 
BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD 
ALS AS LS S 

BOOKt 
NO. 

TTL 

'125 • A 
Quad Burfers/Drivers 

'126 • A 
with Independent 

'425 • Output Controls 
'426 • 

• '07 • TTL 5-8 
Hex '17 • TTL 5-10 

'1035 • ADV 

Non-Inverting '243 • • Quad Transceivers I 

'1243' • • '06 • TTL 5-7 Inverting '242 • • Hex Inverter '16 • TTL 5-10 
'1005 • ADV 

'26 • • TTL 5-12 

Quad 2-lnput Positive-NAND • • • TTL 5-13 
'38 • ADV 
'39 • CF 

'1003 • ADV 

Quad Transceivers 
1242' • 

Quad Transceivers 
'226 • with Storage 

12-lnput NAND Gate '134 • 
Controller and Bus Driver '428 • 
for 8080A System '438 • 

• • TTL' 5-13 Quad 2-lnput Positive-NOR '33 • ADV 50-0HMI75-0HM LINE DRIVERS 

TECHNOLOGY 
DESCRIPTION TYPE STD 

ALS AS S 
TTL 

Hex 2-lnput Positive-NAND '804 • A 
Hex 2-lnput Positive-NOR '805 • A 
Hex 2-lnput Positive-AND '808 • A 
Hex 2-lnput Positive-OR '832 • A, 

Quad 2-lnput Positive-NOR '128 • 
Dual 4-lnput Positive-NAND '140 • 

t The books are identified as follows: 
ADV The ALS/AS Data Book 
BMC The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL The TTL Data Book for Design Engineers, 'second edition 
CF Data sheet is not presently available in a book. Contact the factory . 

• Denotes available technology. 

A Denotes planned new products. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

PAGE 
BOOKt 

NO. 

TTL 5-5 
AOV 
TTL 5-54 
ADV 
SUP 95 
ADV 
SUP 95 
ADV 
.SUP 98 
ADV 
ADV 
ADV 
ADV 
TTL 5-53 
ADV 
SUP 95 
ADV 
SUP 95 
ADV 
SUP 98 
ADV 
ADV 

ADV 

TTL 7-349 
ADV 
ADV 
TTL 5-66 
ADV 
TTL 5-66 
ADV 
TTL 5-66 
ADV 
TTL 5-66 
ADV 
TTL 5-37 
TTL 5-37 
TTL 5-71 
TTL 5-72 
TTL 5-54 
ADV 

ADV 
TTL 5-54 
ADV 
ADV 

TTL 7-345 

TTL 5-38 
TTL 7-514 
TTL 7-514 

PAGE 
BOOKt 

NO. 

ADV 
ADV 
ADV 
ADV 
TTl 537 
TTL 5-39 
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FUNCTIONAL INDEX/SELECTION GUIDE 

BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS 
BUFFERS. CLOCK/MEMORY DRIVERS OCTAL BI-/TRI-DIRECTIDNAl BU'S TRANSCEIVERS 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD 
AlS AS H lS S 

BOOKt 
NO. 

TTL 

TYPE TECHNOLOGY 
PAGE 

DESCRIPTION OF TYPE 
AlS AS LS 

BOOKt 
NO. 

OUTPUT 
Hex 2-lnpul Posilive-NAND 'B04 ... A ADV 
Hex 2-lnpul Posilive-NOR '805 ... A ADV 3-Slale '245 • ... ADV 

• TTL 7-349 
Hex 2-lnpul Posilive-ANO '808 ... A ADV 
Hex 2-lnpul Positive-OR '832 ... A ADV DC '621 • ADV 

• SUP 141 

Hex Inverter '1004 ... ADV 
... CF 3-Slale '623 • ADV 

Low • SUP 141 
Hex Buffer '1034 ... ... ADV 

'37 • • • TTL 5-13 
Quad 2-lnpul Positive-NAND • ADV 

12 mA/24 mA Sink, 
Power ... CF 

• ADV 
True Oulpuls DC, 3-Slate '639 • SUP 157 

'1000 • ADV 
... CF 3-Slale '652 ... ADV 

• SUP 175 

'28 • • TTL 5-12 
Quad 2-lnpul Posilive-NOR • ADV 

'1002 • ... ADV 

... CF 
DC, 3-Slale '654 ADV 

• CF 
Quad 2-lnpul Positive-AND '1008 • ... ADV 
Quad 2-lnpul Positive-OR '1032 • ... ADV 
Triple 3-lnpul Positive-NAND '1010 • ADV 
TrlJlle 3-lnjlul Posilive-AND '1011 • 
Triple 4-lnpul AND-NAND '800 ... ADV 

Very Low 
DC '1621 ... ADV 

3-Slale '1623 ... ADV 
Power 

DC, 3-Slale '1639 ADV ... 
3-Slale • ADV 

'620 • SUP 141 
Triple 4-lnpul OR-NOR '802 ... ADV 

'40 • • • • TTL 5-14 
Dual 4-.lnpul Posilive-NAND • ADV 

'1020 • ADV 

line Driver/Memory Driver 
'436 • SUP 77 

wilh Series Damping Resislor 
line Driver/Memory Driver '437 • SUP 77 

... CF 

DC '622 • ADV 

• SUP 141 
low 

DC, 3-Slale • ADV 
12 mA/24 mA Sink, Power 

'63B 
SUP 157 • 

Inverting Oulpuls 
3-Slale '651 

... ADV 

• SUP 175 

... CF 
BI-/TRI-DIRECTIONAl BUS TRANSCEIVERS AND DRIVERS ~C, 3-Slale '653 ADV 

• CF 
TYPE TECHNOLOGY 

DESCRIPTION OF TYPE BOOKt 
PAGE 

OUTPUT 
ALS AS LS S NO. 

Very Low 
3-Slale '1620 ... ADV 

Power 
DC '1622 ... ADV 

DC 3-Stale '1638 ... ADV 
Quad wilh Bil Direclion 3-Slale '446 • SUP 89 
Conlrols 3-Slale '449 • SUP 89 

DC '641 • ADV 
Low • SUP 161 

DC '440 • SUP 81 
OC '441 • SUP 81 

12 mA/24 mA/48 mA Power 
3-Slale '645 • ... ADV 

Sink, True Oulpuls • SUP 161 
Quad Tridirection 3-Slale '442 • SUP 81 Very low OC '1641 ... ADV 

3-Slale '443 • SUP 81 Power 3-Slate '1645 • ADV 
3-Slale '444 • SUP Bl 

OC '448 • SUP 81 
3-Slate '640 • ADV 

• SUP 161 
4-Bil wilh Slorage 3-Slale '226 • TTL 7-345 Low ... CF 
Conlroller and Bus Driver '428 • TTL 7-514 
lor 8080A Systems '438 • TTL 7-514 

12 mAl24 mA/48 mA Power 
DC '642 • ADV 

Sink, Inverting Outpuls • SUP 161 
Very low 3-Slate '1640 • ADV 

Power DC '1642 • ADV 

3-Slale '643 • ADV 

• SUP 161 
low ... CF 

12 mAl24 mA/48 mA 
DC '644 • ADV 

Sink, True and 
Power • SUP 161 

Inverting Outpuls Very Low 3-Slale '1643 ... ADV 
'Power DC '1644 ... ADV 

3-Slale '646 ... ADV 

Regislered with Mulliplexed • SUP 168 
... CF 

12 mA/24 mA True Oulpuls ... ADV 
DC '647 • SUP 168 

3-Slale '648 
... ADV 

• SUP 168 
Regislered wilh Mulliplexed ... CF 
12 mA/24 mA Inverting Oulpuls 

DC '649 
... ADV 

• SUP 168 
Universal Transceiver/ 

3-Slale '877 ADV 
Port Conlrollers ... 

t The books are identified as follows: 
ADV The ALS/AS Data Book 
BMC The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP '981 Supplement to the TTL Data Book for Design Engineers. second edition 
TTL The TTL Data Book for Design Engineers, second edition 
CF Data sheet is nol presently available in a book. Contact the factory . 

• Denotes available technology. 

A Denotes planned new products. 

TEXAS INSTRUMENTS 
INCORPORATED 
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FUNCTIONAL INDEX/SELECTION GUIDE 

FLIP-FLOPS, LATCHES, AND MULTIVIBRATORS 
DUAL A,:D SINGLE FLIP-FLDPS aUAD AND HEX FLIP-FLOPS 

TECHNOLDGY 
PAGE 

DESCRIPTION TYPE STD BODKt 
TTL 

ALS AS H L LS S NO. 
NO. OUT· 

TECHNOLOGY 
PAGE 

OESCRIPTION TYPE STD 800Kt 
FFs PUTS 

TTL 
ALS AS LS S NO. 

'73 A TTL 5-22 
'76 A TTL 5-23 

• • • TTL 7-253 
6 a 

'174 
AOV • • 

'78 A TTL 5-24 '378 • TTL 7-481 
'103 • TTL 5-31 o Type '171 • CF 
'106 • TTL 5-32 
'107 A TTL 5-32 

4 • • • TTL 7·253 
a,a '175 

ADV • • 
'108 • TTL 5-32 '379 • TTL 7-481 

Dual J-K Edge-Triggered • A TTL 5-33 
'109 • • ADV 

'276 • TTL 7-401 
J·K 4 a 

'376 • TTL 7·479 

'112 
A • TTL 5-34 

A • ADV OCTAL D·TYPE FLlp·FLOPS 

'113 
A • TTL 5-34 

A • ADV 

'114 
A • TTL 5-34 

A • ADV 
'70 • TTL 5-21 

Single J-K Edge-Triggered '101 • TTL 5-31 
'102 • TTL 5-31 
'73 • • • TTL 5-22 

Dual Pulse-Triggered 
'76 • • TTL 5-23 
'78 • • TTL 5-24 

'107 • TTL 5-33 

Single Pulse-Triggered 
'71 • • TTL 5-21 
'72 • • • TTL 5-22 

Dual J-K With Dat~ 
'111 • TTL 5-33 

Lockout 

TECHNOLOGY 
PAGE 

OESCRIPTION OUTPUT TYPE STO 
ALS AS LS S 

BOOKt 
NO. 

TTL 

3·State '374 • • ADV 
True Data • • TTL 7·471 

3·State '574 • • ADV 

2·State '273 • ADV 

• • TTL 7-338 
True Data with Clear 3·State '575 • • ADV 

3·State '874 • • ADV 
3·State '878 • • ADV 

True with Enable 2·State '371 • TTL 7-481 
3·State '534 • • ADV 

Inverting 3·State '564 • ADV 

Single J-K With Data 
'110 • TTL 5-33 

Lockout 

Dual D-Type '74 • • • A • TTL 5-33 

• • ADV 

3·State '576 • .. ADV 

Inverting with Clear 
3·State '571 • • ADV 
3·State '879 • • ADV 

Inverting with Preset 3·State '876 • • ADV 

OCTAL LATCHES 

aUAD LATCHES 

TECHNOLOGY 
PAGE 

OESCRIPTION OUTPUT TYPE STO BOOKt 
TTL 

ALS AS L LS NO. 

TECHNOLOGY 
PAGE 

DESCRIPTION OUTPUT TYPE STO 
ALS AS L LS S 

BOOKt 
NO. 

TTL 

3·State '373 • • TTL 7-471 
Transparent • • ADV 

Dual 2-Bit 
2-State '75 • • • TTL 7-35 
2-State '71 • • • TTL 7-35 

Transparent 
2-State '375 • TTL 7-478 

S·R 2·State '279 • • TTL 5·59 

3-State '573 • • ADV 

Dual 4-8it 
2·State '100 • TTL 7·113 
2-State '116 • TTL 7·115 

Transparent 
3·State '873 • • ADV 
3·State '533 • • ADV 

Inverting Transpal ant 3· State '563 • ADV 
3-State '580 • • ADV 

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD 
ALS AS LS L 

BOOKt 
NO. 

TTL 

Dual 4-Bit 
3-State '880 • ADV 

Inverting Transparent • 
3·State '604 • SUP 124 

2·lnput Multiplexed 
OC '605 • SUP 124 

3·State '606 • SUP 124 
'122 • • • TTL 5-36 

Single 
'422 • SUP 73 
'123 • • .' TTL 5·36 

Dual 
'423 • SUP 73 

OC '607 • SUP 124 

Addressable 2·State '259 • • TTL 7-376 

• ADV 
Multi-Mode Buffered 3·State '412 • TTL 7·502 

MONOSTABLE MULTIVIBRATDRS WITH SCHMITT-TRIGGER INPUTS 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD 
ALS AS LS S 

BOOKt 
NO. 

TTL 
Single '121 • TTL 5-35 
Dual '221 • • TTL 5·33 

1 The books are identified as follows: 

ADV The ALS/AS Data Book 

BMC The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP 1981 Supplement to the TTL Data Book for Design Engineers, second edition 

TTL The TTL Data Book for Design Engineers, second edition 
CF Data sheet is not presently available in a book. Contact the factory . 

• Denotes available technology . 

... Denotes planned new products. 

TEXAS INSTRUMENTS 
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FUNCTIONAL INDEX/SELECTION GUIDE 

REGISTERS AND PROGRAMMABLE LOGIC ARRAYS 
SHIFT REGISTERS REGISTER FILES 

NO. MODES TECHNOLOGY 
PAGE 

DESCRIPTION OF TYPE S10 BOOKt 
BITS ~ .;, 

~ " TTL 
ALS AS L LS S NO. 

TECHNOLOGY 
PAGE 

DESCRIPTION OUTPUT TYPE S10 
ALS AS LS 

BooKt 
NO. 

TTL 

Sign-Protected X X X '322 A SUP 47 
X X X X '19B • TTL 7-338 

Parallel-In, X X X X '299 • • TTL 7-437 

Parallel-Out, 
8 • ADV 

X X X X '323 • TTL 7-443 
Bidirectional • ADV 

8 Words X 2 Bits 3-State '172 • TTL 7-245 
DC '170 • • TTL 7-237 

4 Words X 4 Bits 
3-State '670 • TTL 7-526 

Dual 16 Words X 4 Bits 
3-State '870 • ADV 
3-State '871 • ADV 

4 X X X X '194 • A • TTL 7-316 OTHER REGISTERS 
Parallel-In, 
Parallel-Out, 

4 
X X X X '671 • SUP 187 

Registered X X X X '672 • SUP 187 
Outputs 

8 X X X '199 • TTL 7-338 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD BooKt 
TTL 

ALS AS L LS S NO. 

'98 • TTL 7-107 

5 X X '96 • • • TTL 7-95 Quadruple Multiplexers '298 • • TTL 7-432 

X X '95 A • B TTL 7-89 With Storage '3098 • TTL 7-499 

Parallel-In, 
X X '99 • TTL 7-109 
X X X '178 • TTL 7-265 

Parallel-Out 
4 X X X '179 • 7-265 TTL 

'399 • TTL 7-499 
8-Bit Universal Shift 

'299 • • TTL 7-437 
Registers • ADV 

X X '195 • A • TTL 7-324 
X X '295 B TTL 7-429 

Quadruple Bus-Buffer 
'173 • A TTL 7-249 

Registers 

X X '395 A TTL 7-496 Octal Storage Register '396 • SUP 71 

Serial-In, 
16 X X X '673 • SUP 193 

Parallel-Out 8 X '164 • • • TTL 7-206 

• ADV 
PROGRAMMABLE LOGIC ARRAYS 

16 X X X '674 • SUP 193 

Parallel-In, X X X '165 • A TTL 7-212 

Serial-Out 8 • ADV 

X X X '166 • A TTL 7-217 

• ADV 

DESCRIPTION INPUTS 
OUTPUTS TYPE NO. OF 

BooKt 
PAGE 

NO. TYPE NO. PINS NO. 
8 Active-Low 'PL16L8 

16 ~ 'PL16R8 
20 ADV 

6 Registered 'PL16R6 
Serial-In, 8 X '91 A • • TTL 7-81 4" 'PL16R4 
Serial-Out 4 X X '94 • TTL 7-86 8 Active-Low 'PLR19L8 

8 'PLR19R8 

SHIFT REGISTERS WITH LATCHES 

NO. TECHNOLOGY 
DESCRIPTION OF OUTPUTS TYPE BooKt 

PAGE 

BITS 
ALS AS LS NO. 

Parallel-In, Parallel-Out 
4 

3-State '671 • SUP 187 
with Output Latches 3-State '672 • SUP 187 

19 Registered ""6 Registered 'PLR19R6 
24 AoV 

• "4 
Fixed-OR Arrays 

'PLR19R4 
8 Active-Low 'PLT19L8 

19 Latched ~ 'PLT19R8 
24 ADV 

• 6 Registered 'PLT19R6 
"4 'PLT19R4 

8 Active-Low 'PL20L8 

16 2-State '673 • SUP 193 

Serial-In, Parallel-Out 
Buffered '594 • CF 

with Output Latches 8 
3-State '595 • SUP 110 

DC '596 • SUP 110 
DC '599 • CF 

Parallel-In, Serial-Out, 
8 2-State '597 • SUP with Input Latches 114 

20 ~ 'PL20R8 
24 AoV 

• 6 Registered 'PL20R6 
7 'PL20R4 

Field-Programmable 
14 6 

3-State 'PL839 
AoV 

14 x 32 x 6 Logic Arrays DC 'PL840 
Field-Programmable 3-State 'PL333 

24 

LogiC Sequencers 
11 or 12 6 

DC 'PL335 
AoV 

Parallel 110 Ports with 
Input Latches, Multiplexed 8 3-State '598 • SUP 114 
Serial Inputs 

SIGN-PROTECTED REG'ISTERS 

NO. MODES TECHNOLOGY 
DESCRIPTION OF Q TYPE BooKt 

PAGE 
Q 

'" 
co: 

0 ALS AS LS NO. 
BITS '" :t: 

Sign-Protected Register 8 X X X '322 A SUP 47 

t The books are identified as follows: 

ADV The ALS/AS Data Book 
BMC The Bipolar Microcomputer Components Data Book for Design Engineers. third edition 

SUP 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL The TTL Data Book for Design Engineers, second edition 

CF Data sheet is not presently available in a book. Contact the factory . 
• Denotes available technology . 

.... Denotes planned new products. 
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FUNCTIONAL INDEX/SELECTION GUIDE 

COUNTERS 
SYNCHRONOUS COUNTERS - POSITIVE-EOGE TRIGGERED ASYNCHRONOUS COUNTERS (RIPPLE CLOCK) - NEGATIVE-EDGE TRIGGERED 

PARALLEL 
TECHNOLOGY 

PAGE 
DESCRIPTION TYPE STD BDOKt 

LOAD 
TTL 

ALS AS L LS S NO. 
PARALLEL 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD BOOKt 
LOAD 

TTL 
ALS AS L LS S NO. 

Sync '160 • A TTL 7-190 

• • ADV 
Set-To-9 '90 A • • TTL 7-72 

'68 • CE 

• A • TTL 7-190 
Decade 

Sync '162 • ADV ... 
Decade Yes '176 • TTL 7-259 

Yes '196 • • • TTL ' 7-331 
Sync '560 • ADV Set-To-9 '290 • • TTL 7-423 
Sync '668 • SUP 179 None '93 A • • TTL 7-72 
Sync '690 • SUP 211 '69 • CF 
Sync '692 • SUP 211 4-Bit Binary Yes '177 • TTL 7-259 

B • TTL 7-226 
Sync '168 • ADV ... 

Yes '197 • • • TTL 7-331 
None '293 • • TTL 7-423 

Async '190 • • TTL 7-296 

• ADV 
Decade Up/Down • • • TTL 7-306 

Async '192 • ADV 

Divide-By-12 None '92 A • TTL 7-72 
None '390 • • TTL 7-489 

Dual Decade 
Sel-To-9 '490 • • TTL 7-520 

Dual 4-Bit Binary None '393 • • TTL 7-489 

Sync '568 • ADV 
Sync '696 • SUP 217 8-BIT BINARY COUNTERS WITH REGISTERS 
Sync '698 • SUP 217 

Decade Rate 1 Async 
'167 • TTL 7-222 

Multiplier, N1ii" Set-to-9 

Sync '161 • A TTL 7-190 

• • ADV 

TYPE TECHNOLOGY PAGE 
DESCRIPTION OF TYPE 

ALS AS LS 
BOOKt 

NO. 
OUTPUT 

Parallel Register 3-State '590 • SUP 101 

Sync '163 • A • TTL 7-190 

• ... ADV 
4-Bit Binary 

Sync '561 • ADV 

Outputs DC '591 • SUP 101 
Parallel Register Inpuls 2-State '592 • SUP 105 
Parallel I/O 3-State '593 • SUP 105 

Sync '669 • SUP 179 
Sync '691 • SUP 211 
Sync '693 • SUP 211 

FREQUENCY DIVIDERS, RATE MULTIPLIERS 

Sync '169 
B • TTL 7-226 

• ... ADV 

• .. TTL 7-296 
Async '191 • ADV 

4-Bit Binary • • • TTL 7-306 
Up/Down Async 193 • ADV 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD BOOKt 
TTL 

ALS AS LS NO. 

50-to-1 Frequency Divider '56 • CF 
60-to-1 Frequency Divider '57 • CF 
6-Bit Binary Rate Multiplier, '97 • TTL 7-102 

Sync '569 • ADV Decade Rate Multiplier, '167 • TTL 7-222 
Sync '697 • SUP 217 
Sync '699 • SUP 217 

6-Bit Binary 1 
'97 • TTL 7-102 

Rate Multiolier, Hz 
Async CLR '867 • ADV 

8-Bit Up/Down 
Sync CLR '869 • ADV 

t The books are identified as follows: 
ADV The ALS/AS Data Book 
BMC The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL The TTL Data Book for Design Engineers, second edition 
CF Data sheer- is not presently available in a book. Contact the factory . 

• Denotes available technology. 

A Denotes planned new products. 
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FUNCTIONAL INDEX/SELECTION GUIDE 

DECODERS, ENCODERS, AND DATA SELECTORS/MULTIPLEXERS 
DATA SELECTORS/MULTIPLEXERS DECODERS/DEMULTIPLEXERS 

TYPE TECHNOLOGY 
PAGE 

DESCRIPTION OF TYPE STD 
ALS AS L LS S 

BOOKt 
NO. 

OUTPUT TTL 

TYPE TECHNOLOGY 
PAGE 

DESCRIPTION OF TYPE STD 
ALS AS L LS S 

BDOKt 
NO. 

OUTPUT TTL 

2-Slale '150 • TTL 7-157 

16-10-1 
... CF 

'850 ... ADV 

2-Slale '154 • • TTL 7-171 
4-To-16 

OC '159 • TTL 7-188 
4-To-10 BCD-Io-Decimal 2-Slale '42 A • • TTL 7-15 

Dual 8-10-1 3-Slale '351 • TTl 7-451 

2-Slale '151 
A • • TTL 7-157 

... ... ADV 
2-Slale '152 A • TTL 7-157 

4-To-1 0 Excess-3-To-
2-Slale '43 A • TTl 7-15 

Decimal 
4-To-10 Excess-3-Gray-To-

2-Slale '44 A • TTL 7-15 
Decimal 

8-10-1 3-Slale '251 • • • TTl 7-362 
... ... ADV 

3-Slale '354 • SUP 53 

3-To-8 wilh Address 
'131 ... ADV 

Lalches 2-Slale '137 
... ADV 

• SUP 19 

2-Slale '355 • SUP 53 
3-Slale '356 • SUP 53 

2-Slale '138 
... ADV 

3-To-8 • • TTl 7-134 

2-Slale '357 • SUP 53 3-Slale '538 ... ADV 

2-Slale '153 • • • • TTl 7-165 
... ... AOV 

3-Slale '253 • • TTL 7-369 

Dual 4-10-1 ... ... ADV 

2-Slale '352 • TTL 7-454 
... ... ADV 

2-Slale '139 ... ADV 

• • TTl 7-134 
Dual 2-To-4 2-Slale '155 • • TTl 7-175 

OC '156 • • TTl 7-175 
Dual 1-To-4 Decoders 3-Slale '539 ... ADV 

3-Slale '353 • TTL 7-457 
... ... ADV 

CODE CONVERTERS 

3-Slale '604 • SUP 124 

Oclal 2-To-1 wilh Slorage OC '605 • SUP 124 
3-Slale '606 • SUP 124 

DESCRIPTION 
TECHNOLOGY 

TYPE STD BOOKt PAGE 
NO. 

TTL 
OC '607 • SUP 124 

2-Slale '98 • TTl 7-107 
6-Une-BCD To 6-Une Binary, Dr 4-Line To 4-Une 

'184 • TTl 7-290 
BCD 9's/BCD 10's Converters 

Quad 2-To-1 wilh Slorage 
2-Slale '298 • • TTl 7-432 
2-Slale '398 • TTl 7-499 

6-Bil-Binar To 6-Bil-BCD Converlers '185 A TTl 7-290 

BCD-To-Binary Converters '484 • BMC 2-71 
2-Slale '399 • TTl 7-499 Binary-To-BCD Converters '485 • BMC 2-71 

2-Slale '157 • • • • TTL 7-181 

... ... ADV 

2-Slale '158 • • TTL 7-181 

Quad 2-10-1 ... ... ADV 

3-Slale '257 
A • TTL 7-372 

... ... ADV 

PRIORITY ENCODERS/REGISTERS 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD 
ALS AS LS 

BOOKt 
NO. 

TTL 

3-Slale '258 
A • TTL 7-372 

... ... ADV 
Full BCO '147 • • TTl 7-151 
Cascadable Oclal '148 • • TTL 7-151 

6-10-1 Universal Multiplexer 3-Slale '857 • ... ADV Cascadable Oclal Wilh 3-Slale Oulpuls '348 • TTL 
4-Bil Cascadable Wilh Re islers '278 • TTL 

t The books are identified as follows: 
ADV = The ALS/AS Data Book 
BMC = The Bipolar Microcomputer Components Data Book for Design Engineers. third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers. second edition 
TTL = The TTL Data Book for Design Engineers. second edition 
CF = Data sheet is not presently available in a book. Contact the factory . 

• Denotes available technology. 

A Denotes planned new products. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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FUNCTIONAL INDEX/SELECTION GUIDE 

DISPLAYDECODERS/DRIVERS, MEMORY IMICROPROCESSOR CONTROLLERS, 
AND VOLTAGE-CONTROLLED OSCILLATORS 

OPEN-COLLECTOR DISPLAY DECODERS/DRIVERS MEMORY /MICRoPROCESSOR CONTROLLERS 

PFF-STATE TECHNOLOGY 
PAGE 

DESCRIPTION OUTPUT TYPE STD 
ALS AS L LS 

BOOKt 
NO. 

VOLTAGE TTL 
3D V '45 • TTL 7-20 

DESCRIPTION TYPE 
TECHNOLOGY 

ALS AS LS 

System Controllers For 808oA 
'42B 
'43B 

60 V '141 • TTL 7-138 
BCD-To-Decimal 

15 V '145 • • TTL 7-148 

System Controller, Universal '482 
System Controllers, Universal 'B9D • 

7 V '445 • SUP 87 (or For 'BBB, 'BB9) '891 • 
30 V '46 A • TTL 7-22 
15 V '47 A • • TTL 7-22 
5.5 V '48 • • TTL 7-22 
5.5 V '49 • • TTL 7-22 

Memory 
Transparent, 4K,16K '600 A 

Refresh 
Burst Modes 64K '601 A 

Controllers 
Cycle Steal, 4K,16K '602 A 
Burst Modes 64K '603 A 

BCD-To-Seven-Segment 
3D V '246 • TTL 7-351 
15 V '247 • • TTL 7-351 
7 V '347 • SUP 51 

Memory Cycle Controller '608 • 
Memory Mappers 

3-State+ '612 • 
oct '613 • 

7 V '447 • SUP , 93 Memory Mappers 3-State t '610 • 
5,5 V '248 • • TTL 7-351 With Output Latches oct '611 • 
5.5 V '249 • • TTL 7-351 Multi-Mode Latches (BOBOA Applications) '412 

Clock Elements (BoBoA Applications) '424 • 
OPEN COLLECTOR olSPOAY DECODERS/DRIVERS WITH COUNTERS/LATCHES 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STo 
ALS AS 

BooKt 
NO. 

TTL 
BCD Counter/4-Bit Latch/BCD-To-Decimal 

'142 TTL 7-143 Decoder /Driver • 
BCD Counter/4-Bit Latch/BCD-To-Seven·Segment 

'143 • TTL 7-143 
Decoder/Led Driver 

BCD Counter / 4-Bit Latch/BCD-TO-Seven·Segment 
'144 • TTL 7-143 

Decoder /Lamp Driver 

CLOCK GENERATOR CIRCUITS 

TECHNOLOGY 
DESCRIPTION TYPE STD 

TTL 
ALS AS LS 

Quadruple Complementary-
'265 • Output Logic Elements 

Dual Pulse Synch,ronizers/ 
'120 • Drivers 

Crystal-Controlled Oscillators 
'320 • 
'321 • VoLTAGE-CoNTRoLLED DSCILLATORS Digital Phase-~ock Loop '297 • 

DESCRIPTION TECHNOLOGY PAGE 

No. CoMP'L RANGE fmax 
TYPE BOOKt NO. 

VCo'S ZOUT 
ENABLE 

INPUT Rext MHz 
LS S 

Programmable Frequency '292 • 
Dividers/Digital Timers '294 • 

Triple 4-lnput AND/NAND 
'800 • Drivers 

Single Yes Yes Yes No 20 '624 • SUP 145 
Single Yes Yes Yes Yes 20 '628 • SUP 145 

Triple 4-lnput DR/NOR 
'802 • Drivers 

Dual No Yes Yes No 60 '124 • TTL 7-123 Dual VCo '124 

Dual Yes No No No 20 '625 • SUP 145 Clock Element for 8080A S~stems '424 • 
Dual Yes Yes No No 20 '626 • SUP 145 
Dual No No No No 20 '627 • SUP 145 
Dual No Yes Yes No 20 '629 • SUP 145 

RESULTANT DISPLAYS USING '46A, '47A, '48, '49, 'L46, 'L47, 'LS47, 'LS48, 'LS49, 'LS347 

RESULTANT DISPLAYS USING '246, '247, '248, '249, 'LS247, 'LS248, 'LS249, 'LS447 

RESULTANT DISPLAYS USING '143, '144 

1:-:1 
o 2 3 4 5 6 7 8 9 

T The books are identified as follows: 
ADV = The ALS/AS Data Book 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers. second edition 
CF = Data sheet is not presently available in a book. Contact the factory . 

• Denotes available technology. 

A Denotes planned new products. 

TEXAS)NSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

BooKt 
PAGE 

S NO. 

• TTL 7-514 

• TTL 7-514 

• 7 
ADV 
ADV 
SUP 119 
SUP 119 
SUP 119 
SUP 119 
SUP 12B 
SUP 133 
SUP 133 
SUP 133 
SUP 133 

• TTL 7-502 
CF 

PAGE 
BoOKt 

S NO, 

TTL 5-57 

TTL 7-11B 

SUP 44 
SUP 44 
SUP 3B 
SUP 31 
SUP 31 

AoV 

ADV 

• 
I CF 

830 © Ie MASTER 1983 



FUNCTIONAL INDEX/SELECTION GUIDE 

ARITHMETIC CIRCUITS, ERROR DETECTION CIRCUITS, AND PROCESSOR ELEMENTS 
PARALLEL BINARY ADDERS 4-BIT COMPARATORS 

TECHNOLOGY DESCRIPTION TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD 
ALS AS H LS S 

BOOKt 
NO. 

TTL 
II II '11 I OUTPUT 

TYPE ~~~ I ALS I AS I L ILS I S P= Q P>Q P<Q OUTPUT ENABLE 

1-BII Galed '80 • 
2-Bit '82 • 
4-Bit 

'83 A A 
'283 • • 

Dual 1-Bil Carry-Save '183 • • 
ACCUMULATORS, ARITHMETIC LOGIC UNITS, 

LOOK-AHEAD CARRY GENERATORS 

TECHNOLOGY 
DESCRIPTION TYPE STD 

TTl 
ALS AS LS 

4-Bil Parallel Binary Accumulalors 
'281 
'681 • 
'181 • • 

A 
4-BII Arithmetic Logic Units/ 

A 
Function Generltors '381 

'881 A 
4-Blt Arithmetic Logic Unit 

'382 • with Ripple Carry 
Look-Ahead Carry 1 16-Bit '182 • 
Generators I 32-Bit '882 • 

Quad Serial Adder/Subtractor '385 • 
4-Bit-Slice Elements '481 • 
8-Bit-Slice Elements 

'888 .. 
'889 .. 

MULTIPLIERS 

TECHNOLOGY 
DESCRIPTION TYPE STD 

ALS AS LS 
TTL 

2-Bit-By-4-Bit Parallel Binary Multipliers '261 • 
'274 

4-Bit-By-4-Bit Parallel Binary Multipliers '284 • 
'285 • 

7 -Bit-Slice Wallace Trees '275 • 
25-MHz 6-Bit-Binary Rate Multipliers '97 • 
25-MHz Decade Rate Multipliers '167 • 
8-Bit Xl-Bit 2's Complement Multipliers '384 • 
16-Bil Parallel Multiplier '1616 .. 

TTL 7-41 
TTL 7-49 
TTL 7-53 

• TTL 7-415 
TTL 7-287 

PAGE 
BOOKt 

S NO. 

• TTl 7-410 
SUP 197 

• TTL 7-271 

ADV 
CF 

• TTL 7-484 
ADV 

SUP 60 

• TTL 7-282 
ADV 
SUP 69 

• BMC 3-3 
ADV 
ADV 

PAGE 
S 

BoOKt 
NO. 

TTL 7-380 

• TTl 7-391 
TTL 7-420 
TTl 7-420 

• TTL 7-391 
TTL 7-102 
TTL 7-222 
SUP 65 
ADV 

Yes I Yes I No I 2-Slale L Yes '85 ·1 I I • I • I· 
8-BIT COMPARATORS 

DESCRIPTION TECHNOLOGY 

INPUTS p=o p=o p>o p<o OUTPUT 
OUTPUT TYPE 
ENABLE 

ALS AS LS 

Yes No No No OC Yes '518 • 
No Yes No No 2-State Yes '520 • 20-kll 
No Yes No No DC Yes '522 • Pull-Up 
Yes No Yes No 2-State No '682 • 
Yes No Yes No OC No '683 • 
Yes No No No OC Yes '519 • 
No Yes No No 2-State Yes '521 • 
Yes No Yes No 2-Slale No '684 • 
Yes No Yes No OC No '685 • 

Standard 
Yes No Yes No 2-Stale Yes '686 • 
Yes No Yes No DC Yes '687 • 
No Yes No No 2-State Yes '688 • 

• 
No Yes No OC Yes '689 • 

• 
Lalched 

No No Yes Yes 2-State Yes '885 
P • 

Latched 
Yes No Yes Yes Lalched Yes '866 

P and Q • 
ADDRESS COMPARATORS 

OUTPUT LATCHED 
TYPE 

TECHNOLOGY 
ENABLE OUTPUT ALS AS 

DESCRIPTION 

Yes '677 .. 
Yes '678 .. 16-Bit to 4-Bit 

Yes '679 .. 
Yes '680 .. 12-Bil 10 4-Bit 

PARITY GENERATORS/CHECKERS, 
ERROR DETECTION AND CORRECTION CIRCUITS 

NO. TECHNOLOGY 
DESCRIPTION OF TYPE STD 

BITS" TTl 
ALS AS LS S 

Odd/Even Parily 
8 '180 • 

OTHER ARITHMETIC OPERATORS Generalors/Checkers 9 '280 • • 
... 

TECHNOLOGY 
PAGE 

DESCRIPTION TYPE STD BoOKt 
TTl 

ALS AS H L LS S NO. 

Quad 2-lnput Exclusive-OR 
'86 • • • • TTL 7-65 

Gales Wilh TOlem-Pole .. ADV 
Outputs '386 • TTL 7-487 

Quad 2-lnput Exclusive-OR 
. Gales With open-Colleclor '136 

., • TTL 7-131 

3-Slale 8 '636 • 
OC 8 '637 • 

Parallel Error 
3-Slale 16 '630 • 

OC 16 '631 • Deleclion/Correclion 
3-Slale 32 '632 

Circuils ... 
OC 32 '633 ... 

3-Stale 32 '634 .. 
OC 32 '635 .. 

Outputs 
Quad 2-lnput Exclusive-

'266 • TTL 7-386 
NOR Gates 

Quad Exclusive OR/NOR 
'135 • TTL 7-129 

Gates 
4-Bit True/Complement, 

'87 • TTL 7-70 
Element 

BIPOLAR BIT-SLICE PROCESSOR ELEMENTS 

CASCAOABLE TECHNOLOGY 
DESCRIPTION TO TYPE 

ALS AS LS S 
N-BITS 

4-Bit-Slice Yes '481 • • 
8-Bit-Slice 

Yes '888 .. 
Yes '889 .. 

tThe books are identified as follows: 
ADV = The ALS/AS Data Book 
BMC = The Bipolar Microcomputer Components Data Book for Design Engineers, third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers, second edition 
TTL = The TTL Data Book for Design Engineers, second edition 
CF = Data sheet is not presently available in a book. Contact the factory . 

• Denotes available technology . 

.. Denotes planned new products. 

TEXAS INSTRUMENTS 
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PAGE 
BOoKt 

NO. 

TTL 7-57 

PAGE 
BooKt 

NO. 

ADV 
ADV 
AoV 
SUP 203 
SUP 203 
ADV 
ADV 
SUP 203 
SUP 203 
SUP 203 
SUP 203 
ADV 
SUP 203 
ADV 
SUP 203 

ADV 

ADV 

BOOKt 
PAGE 
No. 

AoV 
AoV 
ADV 
ADV 

PAGE 
BOOKt 

NO. 

TTL 7-269 
TTL 7-406 
ADV 
CF 
CF 

SUP 151 
SUP 151 
ADV 
AOV 
ADV 
AOV 

PAGE 
BOOKt 

NO. 

BMC 3-3 
AOV 
AOV 
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FUNCTIONAL INDEX/SELECTION GUIDE 

USER·PROGRAMMABLE REAO·ONLY MEMORIES (PROM'S) 
STANDARD PROM'S 

DESCRIPTION TYPE ORGANIZATION 
TYPE 

OUTPUT 

• TBP28S165A 2D48W x 8B 3-Slale 

• TBP28S165A-35 2D48W x 8B 3-Slale 
TBP28S166 2D48W,x 8B 3-Slale 

16K·Bil Arrays TBP28SA166 2D48W x 8B DC 
.. TBP28S166-55 2D48W x 8B 3-Slale 
.. TBP28S166A 2D48W x 88 3-Slale 
.. TBP28S166A-35 2D48W x 8B 3-Slale 

TBP24S81 2D48W x 48 3-Slale 
t TBP24S81.55 2048W x 4B 3-Slale 

TBP24SA81 2D48W x 4B DC 
t TBP24SA81.55 2D48W x 4B DC 

TBP28S86 1D24W x 8B 3-Slale 
t TBP28S86.6D 1D24W x 8B 3-Slale 

TBP28S86A 1D24W x 8B 3-Slale 
8K·Bil Arrays t TBP28S86A-50 1D24W x 8B 3-Slale 

TBP28SA86 1D24W x 8B DC 
t TBP28SA86.6D 1D24W x 8B DC 

TBP28SA86A 1D24W x 8B DC 
t TBP28SA86A.5D 1D24W x 8B DC 

TBP28S27D8 1D24W x 8B 3-Slale 
TBP28S27D8A 1D24W x 8B 3-Slale 
TBP28S85 1D24W x 8B 3-Slale 
TBP28S42 512W x 8B 3-Slale 
TBP28SA42 512W x 8B DC 

.. TBP28S45 512W x 8B 3-Slale 
TBP28SA45 512W x 8B U!; 
TBP28S46 512W x 8B 3-State 
TBP28SA46 512W x 8B DC 

4K·Bil Arrays TBP24S41 1024W ~ 4B 3- State 
TBP24SA41 1024W x 4B DC 
TBP18S46 512W x 8B 3-Slate 
TBP18SA46 512W x 8B DC 
TBP18S42 512W x 8B 3-Slale 
TBP18SA42 512W x 8B DC 

2K·Bil Arrays 
TBP18S22 256W x 8B 3-State 
TBP18SA22 256W x 8B DC 
TBP14S10 256W x 4B 3-State 

1 K·Bit Arrays 
TBP14SA10 256W x 4B DC 
TBP24S10 256Wx 4B 3-State 
TBP24SA10 256W x 4B DC 

256-Bit Arrays 
TBP18S03D 32W x 8B 3-State 
TBP18SAD30 32W x 8B DC 

LOW·POWER PROM'S 

DESCRIPTION TYPE ORGANIZATION 
TYPE 

OUTPUT 

16K·Blt Arrays • TBP28L166A 2D48W x8B 3-State 

.. TBP28L85A 1024W x 8B 3-State 

8K·Blt Arrays T8P28L8~ 1024W x 88 3-State 

• TBP28L86A 1024W x8B 3-State 
TBP28L42 512W x 8B 3-State 
TBP28LA42 512W x8B DC 

4K·Blt Arrays • TBP28L45 512W x8B 3-State 
TBP28L46 512W x 8B 3-State 
TBP28LA46 512W x 8B DC 
TBP28L22 256W x88 3-State 

2K·Blt Arrays 
TBP28LA22 256W x 8B DC 

t The books are identified as follows: 
ADV = The ALS/AS Data Book 

BOOKt 

CF 
CF 

BMC 
BMC 
BMC 

CF 
CF 

BMC 
BMC 
BMC 
BMC 
BMC 
BMC 
CF 
CF 

BMC 
BMC 

CF 
CF 

BMC 
CF 

BMC 
BMC 
BMC 
BMC 
!;f 

BMC 
BMC 
BMC 
BMC 
BMC 
BMC 
BMC 
BMC 
BMC 
BMC 
BMC 
BMC 
BMC 
BMC 
BMC 
BMC 

BOOKt 

CF 
CF 

BMC 
CF 

BMC 
CF 

BMC 
BMC 

CF 
BMC 
BMC 

MEMORIES 

PAGE 
DESCRIPTION 

NO. 
16K·Blt Arrays 

2-13 
8K·Blt Arrays 

2-13 
2-13 

4K·81t Arrays 

2-13 
2-13 
2-13 DESCRIPTION 
2-13 
2-13 
2-13 

2048·Blt Arrays 

2-13 1024-Blt Arrays 
2-13 256·Blt Arrays 

2-13 

2-13 DESCRIPTION 
2-13 
2-13 
2-13 

2-13 256-Blt Arrays 

2-13 
2-13 
2-13 
2-7 
2-7 
2-7 
2-7 

64·8it Arrays 

2-7 
2-7 
2-7 
2-7 16·Blt Arrays 
2-13 
2-13 
2-7 
2-7 

16-Blt Multiple·Port 
Register File 

16·Blt 
Register File 

Dual 64·8it 
Register Files 

PAGE 
NO. 

2-13 
DESCRIPTION 

2-13 
Asynchronous 16 x 5 

2-13 Asynchronous 16 x 4 
2-13 

2-13 
2-13 

BMC = The Bipolar Microcomputer Components Data Book for Design Engineers. third edition 
SUP = 1981 Supplement to the TTL Data Book for Design Engineers. second edition 
TTL = The TTL Data Book for Design Engineers. second edition 
CF = Data sheet is not presently available in a book. Contact the factory. 

tSuffix indicates maximum address access time (ns). 
• Denotes available technology. 

"'Denotes planned new products. 

REGISTERED PROM'S 

ORGANIZATION 
TYPE 

TYPE 
OUTPUT 

• TBP28R166A 2048W x88 3-State 
.. TBP28R165A 2048W x 8B 3·State 
.. TBP28R86A 1024W x 88 3·Stale 
.. TBP28R85A 1024W x 8B 3·State .. TBP28R46 512W x 88 3·State 
• TBP28R45 512W x 8B 3·State 

READ·ONLY MEMORIES (ROM'S) 

TYPE TECHNOLOGY 

ORGANI· OF TYPE STD 
ALS AS 

ZATION OUTPUT TTl 
512 x 4 DC '270 
256 x 8 DC '271 
512 x 4 3-State '370 
256 x8 3·State '371 
256 x4 DC '187 • 

32 x 8 DC '88 A 

RANDOM·ACCESS READ·WRITE MEMORIES (RAM'S) 

ORGANI· 
TYPE TECHNOLOGY 

OF TYPE STO 
ZATION 

OUTPUT TTl 
ALS AS LS 

3-State '201 
256 x 1 

OC '301 
3·State '217 • 64 x 4 

DC '317 • 
32 x8 

3·State '218 • 
DC '318 • 
DC '89 • 

3·State '189 
A 

16 x 4 3·Slate '219 A 

DC '289 
A 

OC '319 A 

16 x 1 DC 
'81 A 
'84 A 

8x2 3-State '172 • 
DC '170 • • 4x4 

3-Slale '670 • 
16 x 4, 16 x 4 3·State 

'870 .. 
'871 .. 

FIRST·IN FIRST·OUT MEMORIES (FIFO'S) 

TYPE TECHNOLOGY 
OF TYPE 

ALS AS LS 
OUTPUT 
3·State '225 

Grated Input, 3·State '222 · Output Ready 3-State '224 · Single Input, DC '227 · Output Ready DC '228 · 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

BOOKt 
PAGE 
NO. 

BMC 2·13 
BMC 2-13 

CF 
CF 
CF 

BMC 2·13 

PAGE 
S 

BOOKt 
NO. 

• TIL 5·58 

• TIL 5·58 

• TIL 5·67 

• TTl 5-67 
TTl 5·49 
TIL 5-27 

PAGE 
BOOKt 

S NO. 

• BMC 2-53 

• 8MC 2-53 
ADD 
ADY 
ADY 

ADY 
8MC 2-41 
SMC 2-45 

A BMC 2·49 
BMC 2-45 
BM!; 2-45 

A 8MC 2-49 
BMC 2·45 
BMC 2-35 
BMC 2·35 

TTL 7·245 

TIL 7-237 
TTL 7-526 
ADY 
ADY 

PAGE 
S 

BOOKt 
NO. . BMC 2·61 

BMC 2·53 
BMC 2·53 
BM!; 2·53 
BM!; 2-53 
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00 
QUADRUPLE 
2-INPUT 
POSITIVE-NAND 
GATES 

SN5400 (J,FH) 

S~'J54ALSOOA (J) 

SN54HOO (J,FH) 

SN54LOO (J) 

SN54LSOO (J,FH) 

SN54S00 (J,FH) 

01 
QUADRUPLE 
2-INPUT 
POSITIVE-NAND 
GATES WITH 
OPEN-COLLECTOR 
OUTPUTS 

SN5401 (J,FH) 

SN54ALS01 (J,FH) 

SN54H01 (J) 

SN54LS01 (J,FH) 

02 
QUADRUPLE 
2-INPUT 
POSITIVE-NOR 
GATES 

SN5402 (J,FH) 

SN54ALS02 (J,FH) 

SN54L02 (J) 

SN54LS02 (J,FH) 

SN54S02 (J,FH) 

typical performance 

TYPE POWER DELAY 

'00 10mW 10 ns 

:A.LSOOA 1.25 mW 3.5 ns 

'HOO 22mW 6 ns 

'LOO 1 mW 33 ns 

'LSOO 2mW 9.5 ns 

'SOO 19mW 3 ns 

SN7400 (J,N) 

SN74ALSOOA (N,FN) 

SN74HOO (J,N) 

SN74LSOO (J, N, F N) 

SN74S00 (J,N,FN) 

typical performance 

TYPE POWER DELAY 

'01 10mW 22 ns 

'ALS01 1.28 mW 16 ns 

'H01 22mW 8 ns 

'LS01 2mW 16 ns 

SN7401 (J,N) 

SN74ALS01 (N,FN) 

SN74H01 (J,N) 

SN74LS01 (J,N,FN) 

typical performance 

TYPE POWER DELAY 

'02 14 mW 10 ns 

'A LS02 1.89 mW 5.5 ns 

'L02 1.5 mW 33 ns 

'LS02 2.75 mW 10 ns 

'S02 29mW 3.5 ns 

SN7402 (J,N) 

SN74ALS02 (N,FN) 

SN74LS02 (J.N.FN) 

SN74S02 (J,N,FN) 

logic symbol t 

1A 
(1 ) & 

18 

2A 

28 

3A 

38 

4A 

48 

positive logic: Y=AB 

logic symbol, '01, 'ALS01, 'LS01 t 

1A 

18 

2A 

28 

3A 

38 

4A---.;...;.....;. ....... 

48 -..;.....;.---1 

& 

logic symbol, 'H01 t 

1A & 

18 

2A 

28 

3A 

38 

4A 

48 
(13) 

positive logic: Y=AB 

logic symbol t 

1A ~1 

18 

2A 

28 

3A 

38 

4A 

48 

positive logic: Y=A+B 

Q 

Q 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection 
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PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 3Y 1 nc 11 nc 

2 18 9 3A 2 1A 12 3Y 

3 1Y 10 38 3 18 13 3A 
4 2A 11 4Y 4 1Y 14 38 

5 28 12 4A 5 nc 15 nc 

6 2Y 13 48 6 2A 16 4Y 

7 GND 14 VCC 7 nc 17 nc 

8 28 18 4A 

9 2Y 19 48 

10 GND 20 VCC 

pin assignments, '01, 'ALS01, 'LS01 

J. N PACKAGES FH. FN PACKAGES 

1 1Y 8 3A 1 nc 11 nc 

2 1A 9 38 2 1Y 12 3A 

3 18 10 3Y 3 1A 13 38 

4 2Y 11 4A 4 18 14 3Y 

5 2A 12 48 5 nc 15 nc 

6 28 13 4Y 6 2Y 16 4A 

7 GND 14 VCC 7 nc 17 nc 

8 2A 18 48 

9 28 19 4Y 

10 GND 20 VCC 

pin assignments, 'H01 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 3Y 1 nc 11 nc 

2 18 9 '3A 2 1A 12 3Y 

3 1Y 10 38 3 18 13 3A 

4 2A 11 4Y 4 1Y 14 38 

5 28 12 4A 5 nc 15 nc 

6 2Y 13 48 6 2A 16 4Y 

7 GND 14 VCC 7 nc 17 nc 

8 28 18 4A 

9 2Y 19 48 

10 GND 20 Vec 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1Y 8 3A 1 nc 11 nc 

2 1A 9 38 2 1Y 12 3A 

3 18 10 3Y 3 1A 13 38 

4 2Y 11 4A 4 18 14 3Y 

5 2A 12 48 5 nc 15 nc 

6 28 13 4Y 6 2Y 16 4A 

7 GND 14 Vcc 7 nc 17 nc 

8 2A 18 48 

9 28 19 4Y 

10 GND 20 Vcc 
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PRODUCT GUIDE 

03 typical performance logic symbolt 

QUADRUPLE TYPE POWER DELAY 1A--.!.lL-

2·INPUT '03 10mW 22 ns 1B--B.L. 
POSITIVE·NAND 'ALS03A 1.28 mW 16 ns 

2A--.J!L. GATES WITH 'L03 1mW 46 ns 2B~ OPEN-COLLECTOR 
OUTPUTS 'LS03 2mW 16 ns 

3A~ 
'S03 17.5 mW 16 ns 

3B~ 
SN5403 (J,FH) SN7403 (J,N) (12) 
SN54ALS03A (J,FH) SN74ALS03A (N,FN) 4A 

4B~ SN54L03 (J) 
SN54LS03 (J,FH) SN74LS03 (J,N,FN) positive logic: 
SN54S03 (J,FH) SN74S03 (J,N,FN) 

04 typical performance logic symbol t 

HEX TYPE POWER DELAY 1A--.l!.L 

INVERTERS '04 10mW 10 ns 2A~ 
'ALS04 1.27 mW 3.5 ns 3A~ 

'H04 22mW 6 ns 
4A...J2L 

'L04 1 mW 33 ns 
5A--.i!.!L 

'LS04 2mW 9.5 ns 

'S04 19 mW 3 ns 6A..JEL 

positive logic: 
SN5404 (J,FH) SN7404 (J,N) 
SN54ALS04 (J,FH) SN74ALS04 (N,FN) 
SN54HQ4 (J) SN74H04 (J,N) 
SN54L04 (J) 
SN54LS04 (J,FH) SN74LS04 (J,N,FN) 
SN54S04 (J,FH) SN74S04 (J,N,FN) 

05 typical performance logic symbolt 

HEX INVERTERS TYPE POWER DELAY 1A...J.!L 

WITH OPEN· '05 10mW 24 ns 2A~ 
COLLECTOR 'ALS05 1.27 mW 13.5 ns 

3A-..J!L... OUTPUTS 
'H05 22mW 8 ns 

4A...J2L 
'LS05 2mW 16 ns 

5A-l!!!... 
'505 17.5 mW 5 ns 

6A-iEL 

SN5405 (J,FH) SN7405 (J,N) 
positive logic: SN54ALS05 (J,FH) SN74ALS05 (N,FN) 

SN54H05 (J) SN74H05 (J,N) 
SN54LS05 (J,FH) SN74LS05 (J,N,FN) 
SN54S05 (J,FH) SN74S05 (J.N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

& 
~1Y Q 

~2Y 

~3Y 

~4Y 

Y=AB 

1 ~1Y 
~2Y 
~3Y 
~4Y 
~5Y 
~ 6Y 

Y=A 

1 Q~1Y 
:::..J!L2Y 

~3Y 
~4Y 
~5Y 
~6Y 

Y=A 
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pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 1A 8 3Y 1 nc 11' nc 

2 1B 9 3A 2 1A 12 3Y 
3 1Y 10 3B 3 1B 13 3A 
4 2A 11 4Y 4 1Y 14 3B 
5 2B 12 4A 5 nc 15 nc 

6 2Y 13 4B 6 2A 16 4Y 
7 GND 14 Vee 7 nc 17 nc 

8 2B 18 4A 
9 2Y 19 4B 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 5Y 3 1Y 13 4A 

4 2Y 11 5A 4 2A 14 5Y 

5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A 

7 GND 14 Vee 7 nc 17 nc 

8 3A 1 B 6Y 
9 3Y 19 6A 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 5Y 3 1Y 13 4A 

4 2Y 11 5A 4 2A 14 5Y 

5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A 

7 GND 14 Vee 7 nc 17 nc 

B 3A 18 6Y 
9 3Y 19 6A 

10 GND 20 Vee 

© Ie MASTER 1983 



06 logic symbolt 

HEX INVERTER BUFFER/DRIVERS lA--.l!.L 

WITH OPEN-COLLECTOR HIGH- 2A~ 
VOL TAGE OUTPUTS 

3A~ 
typical performance 

4A~ 
HIGH- LOW- TYPICAL 

5A..J.!.!L 
TYPICAL 

LEVEL LEVEL POWER 
TYPE DELAY 

6 A --ill.L OUTPUT OUTPUT PER 
TIME 

VOLTAGE CURRENT GATE 

SN54' 30V 30mA 12.5 ns 26mW positive logic: 
SN74' 30V 40mA 12.5 ns 26mW 

SN5406 (J,FH) SN7406 (J,N) 

07 logic symbol t 

HEX BUFFERS/DRIVERS WITH OPEN- lA--.l.ll.... 

COLLECTOR HIGH-VOLTAGE OUTPUTS 2A~ 
typical performance 3A~ 

HIGH- LOW- TYPICAL 4A....i!!L TYPICAL 
LEVEL LEVEL POWER 

5A.....!.!.!L TYPE DELAY 
OUTPUT OUTPUT PER 

TIME 
6A-.JEL VOLTAGE CURRENT GATE 

SN54' 30 V 30mA 13 ns 21 mW 

SN74' 30 V 40mA 13 ns 21 mW positive logic: 

SN5407 (J,FH) SN7407 (J,N) 

08 typical performance logic symbolt 

QUADRUPLE TYPE POWER DELAY lA--D..L. 

2-INPUT '08 19 mW 15 ns lB~ 
POSITIVE-AND 'ALS08 2.19 mW 6.5 ns 

2A-l!L. GATES 'LS08 4.25 mW 12 ns 
2B~ 

'S08 32mW 4.75 ns 
3A~ 

SN5408 (J,FH) SN7408 (J,N) 
3B~ 

SN54ALS08 (J,FH) SN74ALS08 (N,FN) 
SN54LS08 (J,FH) SN74LS08 (J,N,FN) 4A~ 
SN54S08 (J,FH) SN74S08 (J,N,FN) 4B~ 

positive logic: 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

C> Q~1Y 
~2Y 
~3Y 
~4Y 
~5Y 
~ 6Y 

Y=A 

C> Q ~lY 
~2Y 
~3Y 
--..!!!l.4Y 

~5Y 
(12) 

-6Y 

Y=A 

& 
r----ill- 1 Y 

~2Y 

~3Y 

~4Y 

Y=AB 
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INCORPORATED 
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pin assignments 

J. N PACKAGES FH PACKAGE 

1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 5Y 3 1Y 13 4A 

4 2Y 11 5A 4 2A 14 5Y 

5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A 

7 GND 14 Vee 7 nc 17 nc 

8 3A 18 6Y 

9 3Y 19 6A 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 5Y 3 1Y 13 4A 

4 2Y 11 5A 4 2A 14 5Y 

5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A 

7 GND 14 Vee 7 nc 17 nc 

8 3A 18 6Y 

9 3Y 19 6A 

10 GND 20 Vee 

pin assignments 

J, N PACKAOES FH, FN PACKAOES 

1 1A 8 3Y 1 nc 11 nc 

2 18 9 3A 2 1A 12 3Y 

3 1Y 10 38 3 18 13 3A 

4 2A 11 4Y 4 1Y 14 38 

5 28 12 4A 5 nc 15 nc 

6 2Y 13 48 6 2A 16 4Y 

7 GND 14 Vec 7 nc 17 nc 

8 28 18 4A 

9 2Y 19 48 

10 GND 20 Vee 
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09 typical performance logic symbolt 

QUADRUPLE TYPE POWER DELAY 1A--1!L 

2-INPUT '09 19.4 mW 18.5 ns 18--B.L. 
POSITIVE-AND 'ALS09 2.22 mW 15 ns 2A~ GATES WITH 
OPEN-COLLECTOR 

'LS09 4.25 mW 20 ns (5) 

'S09 32mW 6.5 ns 28 

OUTPUTS 3A 
(9) 

SN5409 (J,FH) SN7409 (J,N) 38 -.J.!.QL 
SN54ALS09 (J,FH) SN74ALS09 (N,FN) (12) 
SN54LS09 (J,FH) SN74LS09 (J,N,FN) 4A 

SN54S09 (J,FH) SN74S09 (J,N,FN) 48~ 

positive logic: 

10 typical performance logic symbol t 

TRIPLE 3-INPUT TYPE POWER DELAY 1A--1!L 

POSITIVE-NAND '10 10mW 10 ns 18~ 
GATES 'ALS10 1.27 mW 7 ns 1C~ 

'Hl0 22mW 6 ns 2A~ 
'L10 lmW 33 ns 

28~ 
'LS10 2mW 9.5 ns 

'S10 19 mW 2C~ 3 ns 
3A~ SN5410 (J,FH) SN7410 (J,N) 

SN54ALS10 (J,FH) SN74ALS10 (N,FN) 38-.J.!.QL 

SN54Hl0 (J) SN74Hl0 (J.N) 3C-.J!.!L 
SN54L 10 (J) 
SN54LS10 (J,FH) SN74LS10 (J,N,FN) positive logic: 
SN54S10 (J,FH) SN74S10 (J,N,FN) 

11 typical performance logic symbol t 

TRIPLE 3-INPUT TYPE POWER DELAY 1A--1!L 

POSITIVE-AND 'ALS11 2.17 mW 9 ns 18~ 
GATES 'Hll 40mW 8.2 ns 1C~ 

'LS11 4.25 mW 12 ns 2A~ 
'S11 31 mW 4.75 ns 

28~ 
SN54ALSll (J,FH) SN74ALSll (N,FN) 2C~ 
SN54Hll (J) ?N74Hll (J,N) 
SN54LS11 (J,FH) SN74LS11 (J,N,FN) 3A~ 
SN54S11 (J,FH) SN74S11 (J,N,FN) 38~ 

3C-1!.!L 

positive logic: 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

& 
Q~1Y 

~2Y 

~3Y 

~4Y 

Y=AB 

& 

~1Y 

~2Y 

~3Y 

Y=ABC 

& 

~1Y 

~2Y 

--1!!-3Y 

Y=ABC 
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p.in assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 3Y 1 nc 11 nc 
2 18 9 3A 2 1A 12 3Y 
3 1Y 10 38 3 18 13 3A 
4 2A 11 4Y 4 1Y 14 38 
5 28 12 4A 5 nc 15 nc 

6 2Y 13 48 6 2A 16 4Y 
7 GND 14 VCC 7 nc 17 nc 

8 28 18 4A 
9 2Y 19 48 

10 GND 20 vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 3Y 1 nc 11 nc 

2 18 9 3A 2 1A 12 3Y 
3 2A 10 38 3 1B 13 3A 
4 2B 11 3C 4 2A 14 3B 
5 2C 12 1Y 5 nc 15 nc 

6 2Y 13 1C 6 2B 16 3C 
7 GND 14 VCC 7 nc 17 nc 

8 2C 18 1Y 
9 2Y 19 1C 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 3Y 1 nc 11 nc 

2 1B 9 3A 2 1A 12 3Y 
3 2A' 10 3B 3 1B 13 3A 
4 2B 11 3C 4 2A 14 3B 
5 2C 12 1Y 5 nc 15 nc 

6 2Y 13 1C 6 2B 16 3C 
7 GND 14 VCC 7 nc 17 nc 

8 2C 18 1Y 
9 2Y 19 1C 

10 GND 20 VCC 
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12 typical performance logic symbol t 

1A--1!L TRIPLE 3·INPUT TYPE POWER DELAY & 

POSITIVE·NAND '12 10mW 22 ns 1B~ Q ~1Y 
GATES WITH 'ALS12 17.5 ns 1C~ 1.27 mW 
OPEN-COLLECTOR 'LS12 2mW 16 ns 2A....QL. OUTPUTS 

SN5412 (J,FHl SN7412 (J,Nl 2B~ ~2Y 
SN54ALS12 (J,FHl SN74ALS12 (N,FNl 2C~ 
SN54LS12 (J,FHl SN74LS12 (J,N,FNl 3A~ 

3B~ ~3Y 
3C....i.!.!L 

positive logic: Y=ABC 

13 typical performance logic symbol f 

TYPE HYSTERESIS DELAY 1A~ &.IT DUAL 4·INPUT f------

POSITIV E·NAND '13 0.8 V 16.5 ns 
1B-BL 

SCHMITT 'LS13 0.8 V 16.5 ns ·1C~ 
~1Y 

TRIGGERS 

SN5413 (J,FHl SN7413 (J,N) 1D~ 
SN54LS13 (J,FHl SN74LS13 (J,N,FN) 2A-.J.!!.L 

2B .J.!.QL 

2C --'..!.!L 
~2Y 

2D~ 

positive logic: Y = ABCD 

14 typical perfolmance logic symbolt 

HEX TYPE HYSTERESIS DELAY 1A--...U.L lJ ~1Y 
SCHMITT· '14 0.8 V 15 ns 2A~ ~2Y 
TRIGGER 'LS14 0.8 V 15 ns 3A~ ~3Y 
INVERTERS 4A~ ~4Y 
SN5414 (J,FHl SN7414 (J,Nl 

5A..J.!!L ~5Y SN54LS14 (J,FH) SN74LS14 (J,N,FN) 

6A..J& ~6Y 

positive logic: Y=A 

t Pin numbers shown on logic symbols are for J and N package's only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

© Ie MASTER 1983 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 3Y 1 nc 11/ nc 

2 18 9 3A 2 1A 12{/1 3Y 

3 2A 10 38 3 18 13 3A 

4 28 11 3C 4 2A 14 38 

5 2C 12 1Y 5 nc 15 nc 

6 2Y 13 1C 6 28 16 3C 

7 GND 14 VCC 7 nc 17 nc 

8 2C 18 1Y 

9 2Y 19 1C 

10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 2Y 1 nc 11 nc 

2 18 9 2A 2 1A 12 2Y 

3 nc 10 28 3 18 13 2A 

4 1C 11 nc 4 nc 14 28 

5 10 12 2C 5 nc 15 nc 

6 1Y 13 20 6 1C 16 nc 

7 GNO 14 VCC 7 nc 17 nc 

8 10 18 2C 

9 1Y 19 20 

10 GNO 20 vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 ·5Y 3 1Y 13 4A 

4 2Y 11 5A 4 2A 14 5Y 

5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2Y 16 5A 

7 GND 14 VCC 7 nc 17 nc 

8 3A 18 6Y 

9 3Y 19 6A 

10 GND 20 VCC 
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15 typical performance logic symbol t 

TRIPLE 3·INPUT TYPE POWER DELAY 1A-llL 

POSITIVE·AND 'ALS15 2,22 mW 15 ns 1B--EL-

GATES WITH 'H15 38mW 10,5 ns 1C~ 
OPEN·COLLECTOR 'LS15 4,25 mW 15 ns 2A~ 
OUTPUTS 'S15 28mW 15 ns 2B~ 
SN54ALS15 (J,FH) SN74ALS15 (N,FN) 2C~ 
SN54H15 (J) SN74H15 (J,N) 
SN54LS15 (J,FH) SN74LS15 (J,N,FN) 

3A~ 
3B~ SN54S15 (J,FH)' SN74S15 (J,N,FN) 

3C~ 

positive logic: 

16 logic symbol t 

HEX INVERTER BUFFER/DRIVERS WITH 1A--..i!L 

OPEN-COlLECTOR HIGH·VOL TAGE OUTPUTS 2A~ 
typical performance 3A~ 

HIGH· LOW· TYPICAL 4A~ TYPICAL 
LEVEL LEVEL POWER 

TYPE DELAY 
5A--l!.!.L OUTPUT OUTPUT PER 

TIME 
VOLTAGE CURRENT GATE 6A.-.lliL 

SN74' 15 V 40mA 12.5 ns 26mW 

SN54' 15 V 30mA 12.5 ns 26mW positive logic: 

SN5416 (J) SN7416 (J,N) 

17 logic symbol t 

HEX BUFFERS/DRIVERS WITH OPEN· 1A--i!.L 

COLLECTOR HIGH·VOLTAGE OUTPUTS 2A~ 
typical performance 3A~ 

HIGH· LOW· TYPICAL 4A.-J!!L TYPICAL 

TYPE 
LEVEL LEVEL POWER 

5A.-l!.!L DELAY 
OUTPUT OUTPUT PER 

TIME 
6A-..!EL VOLTAGE CURRENT GATE 

SN74' 15 V 40mA 13 ns 21 mW 
positive logic: 

SN54' 15 V 30mA 13 ns 21 mW 

SN5417 (J) SN7417 (J,N) 

~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

& 

Q ~1Y 

~2Y 

~3Y 

Y=ABC 

[> Q ~1Y 
~2Y 
~3Y 
~4Y 
~5Y 
~I 6Y 

Y=A 

[> Q ~1Y 
~2Y 
---!&3Y 

--.l!!!.4Y 

~5Y 
(12) 

~6Y 

Y=A 
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pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 1A 8 3Y 1 nc 11 nc 

2 18 9 3A 2 1A 12 3Y 

3 2A 10 38 3 18 13 3A 

4 28 11 3C 4 2A 14 38 

5 2C 12 1Y 5 nc 15 nc 

6 2Y 13 1C 6 28 16 3C 

7 GND 14 VCC 7 nc 17 nc 

8 2C 18 1Y 

9 2Y 19 1C 

10 GND 20 VCC 

pin assignments 

J, N PACKAGES 

1 1A 8 4Y 

2 1Y 9 4A 

3 2A 10 5Y 

4 2Y 11 5A 

5 3A 12 6Y 

6 3Y 13 6A 

7 GND 14 VCC 

pin assignments 

J, N PACKAGES 

1 1A 8 4Y 

2 1Y 9 4A 

3 2A 10 5Y 

4 2Y 11 5A 

5 3A 12 6Y 

6 3Y 13 6A 

7 GND 14 Vce 
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18 typical performance logic symbol t pin assignments 
-

I TYPE I HYSTERESIS I DELAY 11A--1!L SCHMITT-TRIGGER &.IT J. N PACKAGES Ft;t. FN PACKAGES 

POSITIV E-NAND I'LS181 0.7 V 1 25 ns 11B--E.L 
1 1A 8 2Y 1 nc 11 nc 

~1Y 2 18 9 2A 2 1A 12 2Y 

GATES WITH TOTEM- 1C~ 3 nc 10 28 3 16 13 2A 

POLE OUTPUTS 1D~ 
4 1C 11 nc 4 nc 14 26 

5 10 12 2C 5 nc 15 nc 

SN54LS18 (J,FH) SN74LS18 (J,N,FN) 2A~ 6 1Y 13 20 6 1C 16 nc 

2B'.J.!&.. 
7 GNO 14 VCC 7 nc 17 nc 

~2Y 8 10 18 2C 

2C~ 9 1Y 19 20 

2D~ 
10 GND 20 vCC 

positive logic: Y = ABCD 

19 typical performance logic symbol t pin assignments 

SCHMITT-TRIGGER I TYPE IHYSTERESlsl DELAY 11A~ .IT ~1Y J. N PACKAGES' FH. FN PACKAGES 

!'LS191 0.7 V 1 16ns12A~ ~2Y 
1 1A 8 4Y 1 nc 11 nc 

INVERTERS WITH 2 1Y 9 4A 2 1A 12 4Y 

TOTEM-POLE 3A~ ~3Y 3 2A 10 5Y 3 1Y 13 4A 

4A~ 
4 2Y 11 5A 4 2A 14 5Y 

OUTPUTS ~4Y 5 3A 12 6Y 5 nc 15 nc 

SN54LS19 (J,FH) SN74LS19 (J,N,FN) 
5A..J!.!L ~5Y 6 3Y 13 6A 6 2Y 16 5A 

7 GNO 14 VCC 7 nc 17 nc 

6A~ ~ 6Y 8 3A 18 6Y 

Y=A 
9 3Y 19 6A 

positive logic: 10 GNO 20 Vcc 

20 typical performance logic symbol t pin assignments 

DUAL 4-INPUT TYPE POWER DELAY 1A.-J.!L. 
POSITIVE-NAND '20 10mW 10 ns 1B-EL 
GATES 

ALS20A 1.29 mW 4 ns 1C~ 
'H2O 22mW 6 ns 1D~ 
'L20 1 mW 33 ns 

2A~ 
'LS20 2mW 9.5 ns 

2B .J.!&.. 
'S20 19 mW 3 ns 

2C....!!!L 
SN5420 (J,FH) SN7420 (J,N) 2D~ 
SN54ALS20A (J,FH) SN74ALS20A (N,FN) 
SN54H20 (J) SN74H20 (J,N) positive logic: 
SN54L20 (J) 
SN54LS20 (J,FH) SN74LS20 (J,N,FN) 
SN54S20 (J,FH) SN74S20 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

& 

~1Y' 

~2Y 

Y = ABCD 
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J. N PACKAGES FH. FN PACKAGES 

1 1A 8 2Y 1 nc 11 nc 

2 16 9 2A 2 1A 12 2Y 

3 nc 10 26 3 16 13 2A 

4 1C 11 nc 4 nc 14 26 

5 10 12 2C 5 nc 15 nc 

6 1Y 13 20 6 1C 16 nc 

7 GNO 14 VCC 7 nc 17 nc 

8 10 18 2C 

9 1Y 19 2D 

10 GNO 20 VCC 
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21 typical performance logic symbol t pin assignments 

DUAL 4-INPUT TYPE POWER DELAY 1A-llL & J. N PACKAGES FH. FN PACKAGES 

POSITIVE-AND 'ALS21 2.21 mW 8.5 ns 1B~ 
1 11A 8 2Y 1 nc 11 nc 

~1Y 2 18 9 2A 2 1A 12 2Y 
GATES 'H21 40mW 8.2 ns 1C~ 3 nc 10 28 3 18 13 2A 

'LS21 4.25 mW 12 ns 
10...J2.L. 

4 1C 11 nc 4 nc 14 28 

5 10 12 2C 5 nc 15 nc 

SN54ALS21 (J,FH) SN74ALS21 (N,FN) 2A~ 6 1Y 13 20 6 1C 16 nc 

SN54H21 (J) SN74H21 (J,N) 
2B ...J.!.QL 

7 GNO 14 VCC 7 nc 17 nc 

SN54LS21 (J,FH) SN74LS21 (J,N,FN) ~2Y 8 10 18 2C 

2C-'1!L.. 9 1Y 19 20 

20~ 
to GNO 20 vcc 

positive logic: Y = ABCD 

22 typical performance logic symbol t pin assignments 

DUAL 4-1 NPUT TYPE POWER DELAY 1A.....!!l.- & J. N PACKAGES FH. FN PACKAGES 

POSITIVE-NAND 1B~ 
1 lA 8 2Y 1 nc 11 nc 

'22 10mW 22 ns .... ,,.(6) 2 18 9 2A 2 1A 12 2Y 
GATES WITH 

~LS22A 1.28 mW 16.5 ns 1C~ 
Q 1Y 

3 28 nc 10 3 18 13 2A 
OPEN-COLLECTOR 

'H22 22mW 8 ns 10...J2.L. 
4 1C 11 nc 4 nc 14 28 

OUTPUTS 5 10 12 2C 5 nc 15 nc 
'LS22 2mW 16 ns 2A~ 6 1Y 13 20 6 1C 16 nc 

'S22 17.5 mW 5 ns 
2B.J!&... 

7 GNO 14 VCC 7 nc 17 nc 

~2Y 8 10 18 2C 

SN5422 (J,FH) SN7422 (J,N) 2C~ 9 1Y 19 20 

SN54ALS22A (J,FH) SN74ALS22A (N,FN) 20~ 
10 GNO 20 VCC 

SN54H22 (J) SN74H22 (J,N) 
SN54LS22 (J,FH) SN74LS22 (J,N,FN) 

positive logic: Y = ABCD 
SN54S22 (J,FH) SN74S22 (J,N,FN) 

23 typical performance logic symbol t pin assignments 

EXPANDABLE DUAL I TYPE 1 POWER I DELAY 1 1G~ G1 ~1 J. N PACKAGES FH PACKAGE 

4-INPUT POSITIVE- 1 '23 I 23 mW 110.5 ns 1 1A...E!.- 1 
1 1X 9 2Y 1 nc 11 nc 

2 1A 10 2A 2 1X 12 2Y 
NOR GATES WITH 1B~1 3 18 11 28 3 1A 13 2A 
STROBE 

1C~1 
4 1G 12 2G 4 18 14 28 

~ 
5 1C 13 2C 5 1G 15 2G 

SN5423 (J,FH) SN7423 (J,N) 10~1 1Y 6 10 14 20 6 nc 16 nc 

1X~ 
7 1Y 15 1X 7 1C 17 2C 

JE 8 GNO 16 VCC 8 10 18 20 

,.x~ 9 1Y 19 ,.X 

2G~ 
10 GNO 20 VCC 

G2 ~1 

2A~2 positive logic: 

2B~2 1Y = 1G (1A+1B+1C+1D)+X 

2C~2 ~2Y 2Y = 2G (2A+2B+2C+2D) 

20~2 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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24 
SCHMITT·TRIGGER 
POSITIVE·NAND 
GATES/INVERTERS 
WITH TOTEM POLE 
OUTPUTS 

typical performance 

SN54LS24 (J,FH) SN74LS24 (J,N,FN) 

25 typical performance 

DUAL 4·INPUT 
POSITIVE·NOR 
GATES WITH 
STROBE 

SN7425 (J,N) 

SN5425 (J,FH) SN7425 (J,N) 

26 
QUADRUPLE 2·INPUT HIGH·VOL TAGE 
INTERFACE POSITIVE·NAND GATES 

typical performance 

HIGH· 

LEVEL 
TYPE 

OUTPUT 

VOLTAGE 

'26 15 V 

'LS26 15 V 

SN5426 (J,FH) 
S~54LS26 (J,FH) 

LOW· 

LEVEL 
POWER 

OUTPUT 

CURRENT 

16mA 10mW 

4mA 2mW 

SN7426 (J,N) 
SN74LS26 (J,N,FN) 

logic symbolt 

lA 
(11 &IT 

18 

2A 

28 

3A 

38 
(10) 

4A 
(12) 

48 
(13) 

positive logic: Y=AB 

1G G1 ~1 

1A 

18 

1C 

10 

2G G2 ~1 

2A 

28 

2C 

20 

positive logic: 
Y = G (A+B+C+D) 

logic symbol t 

lA &C> 
18 

2A 

28 

DELAY 3A 

38 
13.5 ns 4A 

16 ns 
48 

positive logic: Y=AB 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

2 

,. 

pin assignments 

J, N PACKAGES 

1 lA 8 3Y 

2 18 9 3A 

3 lY 10 38 

4 2A 11 4Y 

5 28 12 4A 

6 2Y 13 4B 

7 GNO 14 Vee 

pin assignments 

J, N PACKAGES 

1 lA 8 2Y 

(6) 
lY 

2 ·lB 9 2A 

3 lG 10 2B 

4 le 11 2G 

5 10 12 2e 

6 lY 13 20 

7 GNO 14 Vee 

(8) 
2Y 

pin assignments 

J, N PACKAGES 

1 1A 8 3Y 

2 18 9 3A 

3 1Y 10 38 

4 2A 11 4Y 

5 2B 12 4A 

6 2Y 13 48 

7 GNO 14 Vee 

~ 
(11) 4Y 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

@ Ie MASTER 1983 

FH, FN PACKAGES 

1 nc 11 nc 

2 lA 12 3Y 

3 18 13 3A 

4 lY 14 38 

5 nc 15 nc 

6 2A 16 4Y 

7 nc 17 nc 

8 2B 18 4A 

9 2Y 19 4B 

10 GNO 20 Vee 

FH PACKAGE 

1 nc 11 nc 

2 lA 12 2Y 

3 1B 13 2A 

4 lG 14 2B 

5 nc 15 nc 

6 1C 16 2G 

7 nc 17 nc 

8 10 18 2e 

9 1Y 19 20 

10 GNO 20 Vcc 

FH, FN PACKAGES 

1 nc 11 nc 

2 1A 12 3Y 

3 18 13 3A 

4 1Y 14 38 

5 nc 15 nc 

6 2A 16 4Y 

7 nc 17 nc 

8 2B 18 4A 

9 2Y 19 4B 

10 GNO 20 Vee 
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27 typical performance logic symbolt 

TRIPLE 3·INPUT TYPE POWER DELAY 1A--1!l..- :>1 
POSITIVE·NOR '27 22mW 8.5 nSI 1B~ 
GATES 'ALS27 2.48 mW 6 ns 1C~ 

'LS27 4.5mW 10 ns 2A~ 
SN5427 (J,FH) SN7427 (J,N) 2B~ 
SN54ALS27 (J,FH') SN74ALS27 (N,FN) 2C~ 
SN54LS27 (J,FH) SN74LS27 (J,N,FN) 

3A~ 
3B~ 
3C....!!!L 

positive logic: Y = A+B+C 

28 logic symbolt 

QUADRUPLE 2·INPUT 1A~ ~1[> 
POSITIVE·NOR BUFFERS 1B~ 
performance 2A~ 

LOW- HIGH-
2B 

(6) 

LEVEL LEVEL POWER DELAV 
3A~ TVPE 

OUTPUT OUTPUT (TVP) (TVP) 

CURRENT CURRENT 3B 
(9) 

'28 48 rnA -2.4 rnA 28 rnW 7 ns (11) 
SN54ALS' 12 rnA -1 rnA 4.06 rnW 4 ns 

4A 

4B~ SN74ALS' 24 rnA -2.6 rnA 4.06 rnW 4 ns 

SN54LS' 12 rnA -1.2 rnA 5.5 rnW 12 ns 

SN74LS' 24 rnA -1.2 rnA 5.5 rnW 12 ns positive logic: Y=A+B 

SN5428 (J,FH) SN7428 (J,N) 
SN54ALS28 (J,FH) SN74ALS28 (N,FN) 
SN54LS28 (J,FH) SN74LS28 (J,N,FN) 

30 typical performance logic symbolt 

8·INPUT TYPE POWER DELAY A~ & 

POSITIVE·NAND '30 10mW 10 ns B~ 
GATE 'ALS30 1.9 mW 7 ns C~ 

'H30 22mW 6 ns 
D~ 

'L30 1 mW 33 ns (5) 
E-'LS30 2.4 mW 17 ns 

'S30 19 mW 3 ns F~ 
(11) 

SN5430 (J,FH) SN7430 (J,N) 
G-

SN54ALS30 (J,FH) SN74ALS30 (N, FN) H~ 
SN54H30 (J) SN74H30 (J,N) positive logic: 
SN54L30 (J) Y = ABCDEFGH 
SN54LS30 (J,FH) SN74 LS30 (J,N,FN) 
SN54S30 (J,FH) SN74S30 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

~1Y 

~2Y 

~3Y 

~1Y' 

~2Y 

~3Y 

~4Y 

~Y 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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pin assignments 

J. N P; CKAGES FH. FN PACKAGES 

r.1 1A 8 3Y 1 nc 11 nc 

2 18 9 3A 2 1A 12 3Y 

3 2A 10 38 3 18 13 3A 

4 28 11 3C 4 2A 14 38 

5 2C 12 1Y 5 nc 15 nc 

6 2Y 13 1C 6 28 16 3C 

7 GND 14 VCC 7 nc 17 nc 

8 2C 18 1Y 

9 2Y 19 1C 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH, FN PACKAGES 

1 1Y 8 3A 1 nc 11 nc 

2 1A 9 38 2 1Y 12 3A 

3 18 10 3Y 3 1A 13 38 

4 2Y 11 4A 4 18 14 3Y 

5 2A 12 48 5 nc 15 nc 

6 28 13 4Y 6 2Y 16 4A 

7 GND 14 Vcc 7 nc 17 nc 

8 2A 18 48 

9 28 19 4Y 

10 GND 20 Vcc 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 A 8 Y 1 nc 11 nc 

2 8 9 nc 2 A 12 Y 

3 C 10 nc 3 B 13 nc 

4 0 11 G 4 C 14 nc 

5 E 12 H 5 nc 15 nc 

6 F 13 nc 6 0 16 G 

7 GND 14 VCC 7 nc 17 nc 

8 E 18 H 

9 F 19 nc 

10 GND 20 VCC 

© Ie MASTER 1983 
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31 logic symbol t pin assignments 

FH, FN PACKAGES 
23ns 32ns 

J, N PACKAGES 
DELA Y ELEMENTS 

'A~ I I ~ 
1 1A 9 4Y 1 nc 11 nc 

(delay elements for generating 'Y 2 1Y 10 4A 2 1A 12 4Y 
45 ns 48 ns 3 2A 11 48 3 1Y 13 4A 

delay lines) 2A~ I I ~2Y 2Y 12 5Y 4 2A 14 48 4 

• Buffers 3 and 4 offer 3·fold increase in 6 ns 6 ns 5 3A 13 5A 5 2Y 15 5Y 

3A~ I I ~3Y 6 38 14 6Y 6 nc 16 nc 
IOL (12 rnA/24 mAl &[> 7 3Y 15 6A 7 3A 17 5A 

• Total power dissipation 38 rnW 38~ 8 GND 16 Vee 8 38 18 6Y 

typical performance 6ns 6 ns 9 3Y 19 6A 

4A J.!.£L I I ~4Y' & [>. 10 GND 20 Vee 
DELA Y ELEMENT LOGIC DELAY 48.J1!L 

Gates 1 and 6 Inverting 27.5 ns 45 ns 48 ns 
5A~ I I ~5Y Gates 2 and 5 Noninverting 46.5 ns 

2·lnput 23 ns 32 ns 
Buffers 3 and 4 6 ns 6A~ I I ~6Y NAND 

SN54LS31 (J,FHI SN74LS31 (J,N,FNI 

32 logic symbol t pin assignments 

QUADRUPLE '·A......i1L ~1 
--ill. 1Y 

J, N PACKAGES FH, FN PACKAGES 

2·INPUT 18~ 
1 1A 8 3Y 1 nc 11 nc 

POSITIVE-OR 2 18 9 3A 2 1A 12 3Y 

GATE 2A~ 3 1Y 10 38 3 18 13 3A 

2B~ 
~2Y 4 2A 11 4Y 4 1Y 14 38 

typical performance 5 28 12 4A 5 nc 15 nc 

3A~ 6 2Y 13 48 6 2A 16 4Y 

~3Y TYPE POWER DELAY 
38~ 

7 GND 14 Vee 7 nc 17 nc 

'32 24mW 12 ns 8 28 18 4A 
(12) 2Y 4A 9 19 48 

'ALS32 2.81 mW 5.5 ns 
r----1!!l4 Y (13) 10 GND 20 Vee 

'·LS32 5mW 12 ns 48-

'S32 35mW 4 ns 
positive logic: Y =A+B 

SN5432 (J,FHI SN7432 (J,NI 
SN54ALS32 (J,FHI SN74ALS32 (N,FNI 
SN54LS32 (J,FHI SN74LS32 (J,N,FNI 
SN54S32 (J,FHI SN74S32 (J,N,FNI 

33 logic symbol t pin assignments 

QUADRUPLE 2·INPUT 1A~ ~1C> ~1Y 
J, N PACKAGES 

POSITIVE·NOR BUFFERS 18~ 
Q 1 1Y 8 3A 

WITH OPEN-COLLECTOR 2 1A 9 38 

OUTPUTS 2A~ 
~2Y 

3 18 10 3Y 

performance 28~ 
4 2Y 11 4A 
5 2A 12 48 

HIGH· LOW· 3A~ 6 28 13 4Y 

LEVEL LEVEL POWER DELAY 38~ 
~3Y 7 GND 14 Vee 

TYPE 
OUTPUT OUTPUT (TVP) (TYP) 

4A......!!.!l..-
FH. FN PACKAGES 

VOLTAGE CURRENT ~4Y 1 nc 11 nc 

'~3 5.5 V 48 rnA 28 rnW 11 ns 4B~ 2 1Y 12 3A 

SN54ALS' 5,5 V 12 rnA 4.06 rnW 14.5 ns 3 1A 13 38 

SN74ALS' 5.5 V 24 rnA 4.06 rnW 14.5 ns positive logic: Y =A+B 4 18 14 3Y 

SN54LS' 5.5 V 12 rnA 5.45 rnW 19 ns 5 nc 15 nc 

SN74LS' 5.5 V 24 rnA 5.45 rnW 19 ns 6 2Y 16 4A 
7 nc 17 nc 

SN5433 (J,FHI SN7433 (J.NI 8 2A 18 48 

SN54ALS33 (J,FHI SN74ALS33 (N,FNI 9 28 19 4Y 

SN54LS33 (J,FHI SN74LS33 (J,N,FNI 10 GND 20 Vee 

nc - no internal connection. 
tPin numbers shown on logic symbols are for J and N packages only. 
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37 logic symbol t 

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS lA--l!L.. !!It> 
~lY performance lB~ 

2A~ HIGH· LOW· ~2Y 
LEVEL LEVEL POWER DELAY 2B~ 

TYPE 
OUTPUT OUTPUT (TYPI (TYPI 3A--ill-

CURRENT CURRENT 
3B..J.!2L 

b::-1!L3Y 
37 4.8 mA -1.2 mA 27 mW 10.5ns 
SN54ALS' 12 mA -1 mA 3.04 mW 4 ns 4A.....!.!!L 

~4Y SN74ALS' 24 mA -2.6 mA 3.04 mW 4'ns 4B~ 
SN54LS' 12 mA -1.2 mA 4.3 mW 12 ns 
SN74LS' 24 mA -1.2 mA 4.3mW 12 ns 
'S37 60 mA -3 mA 41mW 4 ns 

positive logic: V=AB 

SN5437 (J,FHI SN7437 (J,NI 
SN54ALS37 (J,FHI SN74ALS37 (N,FNI 
SN54LS37 (J,FHI SN74LS37 (J,N,FNI 
SN54S37 (J,FHI SN74S37 (J,N,FNI 

38 logic symbolt 

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS lA~ !!It> 
O~1Y 

WITH OPEN-COLLECTOR OUTPUTS lB~ 
2A~ performance 

~2Y 
28~ 

HIGH· LOW· 
3A~ 

TYPE LEVEL LEVEL POWER DELAY b..J.!!!. 3Y OUTPUT OUTPUT (TYPI (TYPI 3B~ 
VOLTAGE CURRENT 

4A.....!.!!L 
~4Y '38 5.5 V 48 mA 24.4 mW 12.5 ns 

48~ SN54ALS' 5.5 V 12 mA 3.04 mW 14.5 ns 
SN74ALS' 5.5 V 24 mA 3.04 mW 14.5 ns 
SN54ALS' 5.5 V 12 mA 4.3 mW 19 ns 
SN74ALS' 5.5 V 24 mA 4.3 mW 19 ns positive logic: V=AB 
'S38 5.5 V 60 mA 41mW 6.5 ns 

SN5438 (J,FHI SN7438 (J,NI 
SN54ALS38 (J,FHI SN74ALS38 (N,FNI 
SN54LS38 (J,FHI SN74LS38 (J,N,FNI 
SN54S38 (J,FHI SN74S38 (J,N,FNI 

39 logic symbolt 

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 1A~ !It> 
WITH OPEN-COLLECTOR OUTPUTS· O~1Y 
performance 1 B ----lli..-

2A--!!!...... 
~2Y 

HIGH· LOW· 28-.!!l-
LEVEL LEVEL POWER DELAY TYPE 3A~ 

OUTPUT OUTPUT (TYPI (TYPI ~3Y 
VOLTAGE CURRENT 3B~ 

SN5439 5.5 V 60 mA 24.4 mW 12.5 ns .A~ 
SN7439 5.5 V 80 mA 24.4 mW 12.5 ns 

.B~ 
~4Y 

SN5439 (J,FHI SN7439 (J,N) 
positive logic: V = AB 

nc - no internal connection. 

t Pin numbers shown on logic symbols are for J and N packages only. 
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pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 1A 8 3Y 1 nc 11 nc 

2 18 9 3A 2 1A 12 3Y 
3 1Y 10 38 3 18 13 3A 
4 2A 11 4Y 4 1Y 14 38 
5 28 12 4A 5 nc I 15 nc 

6 2Y 13 48 6 2A 16 4Y 
7 GND 14 Vee 7 nc 17 nc 

8 28 18 4A 
9 2Y 19 48 

10 GND 20 Vee 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 1A 8 3Y 1 nc 11 nc 

2 1B 9 3A 2 1A 12 3Y 
3 1Y 10 38 3 1B 13 3A 
4 2A 11 4Y 4 1Y 14 3B 
5 28 12 4A 5 nc 15 nc 

6 2Y 13 4B 6 2A 16 4Y 
7 GND 14 Vce 7 nc 17 nc 

8 28 18 4A 
9 2Y 19 48 

10 GND 20 Vee 

pin assignments 

J, N PACKA~ES FH PACKAGE 
1 1Y 8 3A 1 nc 11 nc 

2 1A 9 38 2 1Y 12 3A 
3 18 10 3Y 3 1A 13 38 
4 2Y 11 4A 4 18 14 3Y 
5 2A 12 4B 5 nc 15 nc 

6 2B 13 4Y 6 2Y 16 4A 
7 GND 14 Vee 7 nc 17 nc 

8 2A 18 48 
9 28 19 4Y 

10 GND 20 Vee 

© IC MASTER 1983 



40 logic symbol t 

DUAL 4-INPUT POSITIVENAND BUFFERS 1A--'.!.L &[> 
performance 1B.-!&... 

HIGH- LOW- 1C~ 
TYPE LEVEL LEVEL POWER DELAY 1D~ 

'OUTPUT OUTPVT (TYPI (TYPI 
VOLTAGE CURRENT 2A--1!L.. 

'40 48 rnA -1.2 rnA 26 rnW 10.5 ns 2B...w!L 
SN54AlS' 12 rnA -1 rnA 3.04 rnW 4 ns 
SN74AlS' 24 rnA -2.6 rnA 3.04 rnW 4 ns 2C.J1lL 
'H40 60 rnA -1.5 rnA 44rnW 7.5 ns 2D~ 
SN54lS' 12 rnA -1.2 rnA 4.3 rnW 12 ns 
SN74lS' 24 rnA -1.2 rnA 4.3 rnW 12 ns positive logic: Y =ABCD 
'S40 60 rnA -3 rnA 44 rnW 4 ns 

SN5440 (J,FH) SN7440 (J,N) 
SN54ALS40 (J,FH) SN74ALS40 (N,FN) 
SN54H40 (J) SN74H40 (J,N) 
SN54LS40 (J,FH) SN74LS40 (J,N,FN) 
SN54S40 (J,FH) SN74S40 (J,N,FN) 

42 typical performance logic symbol t 

4-LINE TO 10-LlNE SELECT 
TYPE POWER 

DECODERS TIME 

(BCD to decimal) '42A 17 ns 140mW 

'L42 34 ns 70mW 

'LS42 17 ns 35mW 
A~l 

SN5442A (J,FH) SN7442A (J,N) B --.J.!.iL. 2 
SN54L42 (J) 
SN54LS42 (J,FH) SN74LS42 (J,N,FN) 

C~4 

D---1lli.. 8 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

BCD/DEC 

~1V 

~2Y 

o~o 
1~1 
2~2 

3~3 
4~4 
5~5 
6~6 
7~7 
8~8 
g::::a...!!!Lg 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 2Y 1 nc 11 Ilc 

2 18 9 2A 2 1A 12 2Y 

3 nc 10 28 3 1B 13 2A 

4 1C 11 nc 4 nc 14 2B 

5 10 12 2C 5 nc 15 nc 

6 1Y 13 20 6 1C 16 nc 

7 GNO 14 VCC 7 nc 17 nc 

8 10 18 2C 

9 1Y 19 20 

10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 0 9 7 1 nc 11 nc 

2 1 10 8 2 0 12 7 

3 2 11 9 3 1 13 8 

4 3 12 0 4 2 14 9 

5 4 13 C 5 3 15 0 

6 5 14 8 6 nc 16 nc 

7 6 15 A 7 4 17 C 

8 GNO 16 VCC 8 5 18 B 

9 6 19 A 

10 GNO 20 Vce 

845 
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43 typical performance logic symbolt 

4-LINE TO 10-LlNE SELECT x/v 

DECODERS (EXCESS 
TYPE POWER [EX3/DEC) 

TIME 
3 ::::....ill... 0 

3 TO DECIMAL) '43A 17 ns 140mW 

'L43 34 ns 70mW 4 :::...JlL 1 

SN5443A (J,FH) SN7443A (J,N) A~1 
5~2' 

SN54L43 (J) 
B --'.lli...- 2 

6~3 
7~4 

C---1EL4 
8 b-1!L 5 

D--illL8 9~6 
10 ~7 
11 ~8 
12 ~9 

44 typical performance logic symbolt 

4-LlNE TO 10-LINE SELECT X/V 
TYPE POWER [EX3GRAV /DEC) 

DECODERS (EXCESS TIME 
2~0 

3-GRAY TO DECIMAL) '44A 17 ns 140mW 

'L44 34 ns 70mW 6~1 
7~2 

SN5444A (J,FH) SN7444A (J,N) A~ 1 
SN54L44 (J) B~2 

5~3 
4~4 

c.-!llL 4 
~5 

D--11&.. 8 
12 

13 ~6 
15 ~7 
14 ~8 
10 ~9 

45 typical performance logic symbol t 

BCD-TO-DECIMAL OFF-STATE BCD/DEC 

DECODER/DRIVER TYPE OUTPUT POWER t> oQ 
i'-... (1) 

1-0..... (2) 
VOLTAGE 1Q 

2Q ~ 
(3) 

'45 30 V 215mW 
A 

(15) 
1 3Q 

...... (4) 

SN5445 (J,FH) SN7445 (J,N) B 
(14) 

2 4Q ...... (5) 

C 
(13) 

4 5Q ...... (6) 

0 
(12) 

8 6Q 
....... (7) 

7Q ~ 
(9) 

-HrEN 8Q ~ 
(10) 

9Q ~ 
(11) 

>9ZQ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 0 9 7 1 nc 11 nc 
2 1 10 8 2 0 12 7 

3 2 11 9 3 1 13 8 

4 3 12 D 4 2 14 9 

5 4 13 e 5 3 15 D 

6 5 14 B 6 nc 16 nc 
7 6 15 A 7 4 17 e 
8 GND 16 Vee 8 5 18 B 

9 6 19 A 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 0 9 7 1 nc 11 nc 

2 1 10 8 2 0 12 7 

3 2 11 9 3 1 13 8 

4 3 12 D 4 2 14 9 

5 4 13 e 5 3 15 D 

6 5 14 B 6 nc 16 nc 

7 6 15 A 7 4 17 e 
8 GND 16 Vee 8 5 18 B 

9 6 19" A 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 0 9 7 1 nc 11 nc 

2 1 10 8 2 0 12 7 

3 2 11 9 3 1 13 8 

4 3 12 D 4 2 14 9 

5 4 13 e 5 3 15 D 

6 5 14 B 6 nc 16 nc 

7 6 15 A 7 4 17 e 
8 GND 16 Vee 8 5 18 B 

9 6 19 A 

10 GND 20 Vee 
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46,47 logic symbol t pin assignments 

BCD-TD-SEVEN-SEGMENT BIN/7·SEG C> J, N PACKAGES FH, FN PACKAGES 

__ (4) ...... [T11 1 B 9 e 1 nc 11 nc 
DECODERS/DRIVERS BI/RBO ...... ~1 2 e 10 d 2 B 12 ..... 1-:::: e 

(46 - 30 V OUTPUTS S2 3 LT 11 c 3 e 13 d 

47 - 15 V OUTPUTS) (5) ..... 4 BI/RBO 12 b 4 ['t 14 c RBI & OG21 5 RBI 13 a 5 BI/ABO 15 b 
typical performance rr (3) 6 0 14 9 6 nc 16 nc 

OFF-5TATE 7 A 15 f 7 RBI 17 a 

TYPE OUTPUT POWER 
CT=oL ...... 8 GND 16 Vee 8 0 18 9 

...J:::::.. ....... (13) 
V20 a 20,210 a 9 A 19 f 

VOLTAGE A (7) b 20,210 ..... (12) b 10 GND 20 Vee 
1 

'46A 30 V 320mW B (1) c 20,21Q ....... ( 11) c 

'L46 30 V 133 mW 2 d 20,21 Q 1'-0.. (10) d 
C (2) 

'47A 15 V 320mW 4 e 20,21 Q t"-.... (9) e 

'L47 15 V 133mW D (6) 8 f 20,21 Q ..... (15) 
f 

'LS47 15 V 35mW 9 20,21Q "" 
(14) 

9 

SN5446A (J,FH) SN7446A (J,N) 
SN54L46(J) 
SN5447A (J,FH) SN7447A (J,N) 
SN54L47 (J) 
SN54LS47 (J,FH) SN74LS47 (J,N,FN) 

48 logic symbol t pin assignments 

BCD~O~EVEN~EGMENT BIN/7·SEG J, N PACKAGES FH, FN PACKAGES 

__ (4) ...... [T11 1 B 9 e 1 nc 11 nc 
DECODERS/DRIVERS BI/RBO .:. .. ~1 2 e 10 d 2 B 12 ..... l~ e 

typical performance S2 3 LT 11 c 3 e 13 d 

RBI (5) ...... 
C ~G21 4 BI/RBO 12 b 4 ['t 14 

OFF-5TATE & c. 

(3) 5 RBI 13 a 5 BI/RBO 15 b 

TYPE OUTPUT POWER LT 6 0 14 9 6 nc 16 nc 

VOLTAGE 7 A 15 f 7 RBI 17 a 

CT=oL,-
'48 5.5 V 265 mW 

8 GND 16 Vee 8 0 18 9 
Lt:::.. V20 a 20,21 ~ (13) 

a 9 A 19 f 

'LS48 5,5 V 125mW A (7) b 20,21 ~ (12) b 10 GND 20 Vee 1 

SN5448 (J,FH) B (1) c 20,21~ (11) c SN7448 (J,N) 2 (10) 
SN54LS48 (J,FH) SN74LS48 (J,N,FN) d 20,21 ~ d 

C (2) 4 (9) e 20,21 ~ e 
D (6) 8 f 20,21 ~ (15) 

f 
9 20,21~ (14) 

9 

49 logic symbol t pin assignments 

BCD TO SEVEN SEGMENT BIN/7·SEG J, N PACKAGES FH, FN PACKAGES 

DECODERS/DRIVERS (3) ........ [T11 1 B 8 d 1 nc 11 nc 
Bi G20 2 C 9 c 2 B 12 d 

(OPEN-COLLECTOR 3 ru 10 b 3 C 13 c 

OUTPUTS) A 
(5) 

1 a20Q 
(11) 4 0 11 a 4 BI 14 b r-------- a 

typical performance b20Q ~b 5 A 12 9 5 nc 15 nc 

(1) c20Q ~c 
6 e 13 f 6 0 16 a 

OFF-5TATE B 2 7 GND 14 Vee 7 17 
~d 

nc nc 
TYPE OUTPUT POWER d 20Q 8 A 18 9 

C 
(2) 

4 e20Q ~e 9 19 f VOLTAGE e 

~f '49 f 20 0 10 GND 20 Vee 
5.5 V 165 mW (4) ~9 

'LS49 5.5 V 40mW 
D 8 9200 

SN5449 (J,FH) SN7449 (J,N) 
SN54LS49 (J,FH) SN74LS49 (J,N,FN) 

t Pin numbers shown on logic symbols 
are for J and N packages only. 

FONT TABLE Tl- FOR '46, '47, '48, '49 

nc - no internal connection. lui 1!2!::J!Y!5!b!1!8!9!c!:J!U!=!C! 
o 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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50 typical performance logic symbolt pin assignments 

TYPE POWER DELAY 
(1) 

& ~1 J. N PACKAGES FH PACKAGE 
DUAL 2-WIDE 2-INPUT 1A-

'50 14 mW 10.5 ns 1B~ 
1 1A 8 1Y 1 nc 11 nc 

AND-OR-INVERT GATES 2 2A 9 1C 2 1A 12 1Y 

(ONE GATE EXPANDABLE) 'H50 29mW 6.5 ns 1C~ & 
~(S) 

1Y 3 28 10 10 3 2A 13 1C 

(10) 4 2C " 1X 4 2B 14 10 
SN5450 (J,FH) SN7450 (J,N) 10- 5 20 12 1'Sl' 5 nc 15 nc 

SN54H50 (J) SN74H50 (J,N) 1X~ 
JE 

6 2Y 13 1B 6 2C 16 1X 

:~ 
7 GNO 14 VCC 7 nc 17 nc 

1X 8 20 18 1X 

2A~ & 
9 2Y 19 1B 

~1 

2B~ ~2Y 
10 GNO 20 VCC 

2C~ & 
(5) 

20--"";' 

positive logic: Y = AB+CD+X 
'50: X = output of SN5460/SN7460 

'H50: X = output of SN54H60/SN74H60 
or SN54H62/SN74H62 

51 typical performance logic symbol, '51, 'H51, 'S51 t 

AND~OR TYPE POWER DELAY 1A--ill...... & ~1 

'51 14mW 10.5 ns 1B~ INVERT GATES 
~1Y 'H51 29mW 65 ns 1C~ & 

'L51 1.5 mW 43 ns 10~ 
'LS51 2.75 mW 12.5 ns 

2A-ill- & ~1 
'S51 28mW 3.5 ns 

2B--2L, ~2Y SN5451 (J,FH) SN7451 (J,N) 
2C~ SN54H51 (J) SN74H51 (J,N) & 

20~ SN54L51 (J) 
SN54LS51 (J,FH) SN74LS51 (J,N,FN) 

positive logic: Y = AB+CD SN54S51 (J,FH) SN74S51 (J,N,FN) 

logic symbol, 'L51, 'LS51 t 

1A~ & ~1 

(12) 
1B-

(13) ~ (S) 
1Y 1C-

(9) 
10- & 

(10) 
1E-

(11) 
1F-

2A~ & ~1 

(3) 
2B- ~2" 
2C~ & 

(5) 
20-

positive logic: 

1Y = (1A"1B"1C)+(1D"1 E"1 F) 

2Y = (2A"2B)+(2C"2D) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

nu - make no external connection. 

TEXAS INSTRU"MENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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pin assignments, '51, 'H51, 'S51 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 1Y 1 nc 11 nc 

2 2A 9 1C 2 1A 12 1Y 
3 2B 10 10 3 2A 13 1C 
4 2C 11 nu 4 2B 14 10 
5 20 12 nu 5 nc 15 nc 

·6 2Y 13 1B 6 2C 16 nu 

7 GNO 14 VCC 7 nc 17 nc 

8 20 18 nu 

9 2Y 19 1B 
10 GNO 20 VCC 

pin assignments, 'L51, 'LS51 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 1Y 1 nc 11 nc 

2 2A 9 10 2 1A 12 1Y 
3 2B 10 1E 3 2A 13 10 
4 2C 11 1F 4 2B 14 1E 
5 20 12 1B 5 nc 15 nc 

6 2Y 13 1C 6 2C 16 1F 
7 GNO 14 VCC 7 nc 17 nc 

8 20 18 1B 
9 2Y 19 1C 

10 GNO 20 VCC 

© Ie MASTER 1983 



PRODUCT GUIDE 

52 typical performance logic symbol t pin assignments 

EXPANDABLE 4-WIDE I TYPE I POWER I DELAY J (1) 
& ;;;:'1 J, N PACKAGES A-

AND-OR GATES I 'H52 I 88 mW I g,g flS J B~ 1 A 8 Y 1 

2 8 9 X 2 

SN54H52 (J,FH) SN74H52 (J,N) c~ & 3 e 10 F 3 

D~ 
4 0 11 G 4 

5 E 12 H 5 
(5) 6 nc 13 I 6 E- ~y (10) 7 GND 14 Vee 7 

F- & 8 
(11) 

G- 9 

(12) 10 
H- & 

(13) 
1-

x~ E 

positive logic: Y = AB+CDE+FG+HI+X 

X= output of SN54H61/SN74H61 

53 typical performance logic symbol, '53t pin assignments, '53 

EXPANDABLE 4-WIDE TYPE POWER DELAY A~ & ;;;:'1 
J, N PACKAGES 

AND-OR·INVERT GATES '53 23mW 10.5 ns (13) 1 A 8 y 1 
8- 2 e 9 G 2 

'H53 41 mW 6.6 ns c~ & 3 0 10 H 3 

SN5453 (J,FH) (3) 4 E 11 X 4 
SN7453 (J,N) D~ 5 F 12 X 5 

SN54H53 (J) SN74H53 (J,N) (4) 
& 6 nc 13 B 6 E- ~y 

F~ 
7 GNO 14 Vee 7 

8 
(9) 

G- & 9 

H~ 
10 

x~ 
JE x~ 

positive logic: Y = AB+CD+EF+GH+X 

X = output of SN5460/SN7460 

logic symbol, 'H53t pin assignments, 'H53 

A 
(1 ) 

& ;;;:'1 

(13) 
B-

(2) 
& c-

(3) 
0-

(4) 
& E-

(5) 
F- ~y 

(6) 
G-

H~ & 
(10) 

1-
(11) 

x- Je x~ 

positive logic: Y - AB+CD+EFG+HI+X 

X = output of SN54H60/SN74H60 

or SN54H62/SN74H62 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

© Ie MASTER 1983 

J, N PACKAGES 

1 A 8 Y 

2 e 9 H 

3 D 10 I 

4 E 11 X 

5' F 12 X 

6 G 13 B 

7 GND 14 Vee 

FH PACKAGE 

nc 11 nc 
A 12 Y 

B 13 X 

e 14 F 

nc 15 nc 
D 16 G 
nc 17 nc 
E 18 H 

nc 19 I 

GND 20 Vee 

FH PACKAGE 

nc 11 nc 
A 12 Y 

e 13 G 
D 14 H 

nc 15 nc 
E 16 X 

nc 17 nc 
F 18 X 

nc 19 B 

GND 20 Vee 
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54 
4-WIDE AND-O~

INVERT GATES 

SN5454 (J,FH) 
SN54H54 (J) 
SN54L54 (J) 

SN54LS54 (J,FH) 

typical performance 

TYPE 

'54 

'H54 

'L54 

'LS54 

POWER DeLAY 

23mW 10.5 ns 

41 mW 6;6 ns 

1.5 mW 43 ns 

4.5mW 12.5 ns 

SN74,54 (J,N) 
SN74H54 (J,N) 

SN74LS54 (J,N,FN) 

logic symbol. '54t 

A 
(1 ) & ;;;;'1 

B 
(13) 

c (2) 
& 

D 
(3) 

(4) 
& E 

(5) 
F 

G & 
(10) 

H 

positive logic: Y = AB+CD+EF+GH 

logic symbol, 'H54t 

A & ;;;;'1 

B 

C & 

D 

E & 

F 

G 

H & 

positive logic: Y = AB+CD+EFG+HI 

logic symbol, 'L54, 'LS54t 

A & ;;;;'1 

B 

C & 

D 

E (6) 

F & 

G 

H 

& 

positive logic: V = AB+CDE+FGH+IJ 

Y 

y 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

nu - make no external connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

850 

pin assignments. '54 

J. N PACKAGES FH PACKAGE 

1 A 8 Y 1 nc 11 nc 

2 e 9 G 2 A 12, Y 

3 D 10 H 3 e 13 G 
4 E 11 nu 4 D 14 H 

5 F 12 nu 5 nc 15 nc 

6 nc 13 8 6 E 16 nu 

7 GND 14 Vee 7 nc 17 nc 

8 F 18 nu 

9 nc 19 8 

10 GND 20 Vee 

pin assignments, 'H54 

J, N PACKAGES 

1 A 8 y 

2 e 9 H 

3 D 10 I 

4 E 11 nu 

5 F 12 nu 

6 G 13 B 

7 GND 14 Vee 

pin assignments, 'L54, 'LS54 

J. N PACKAGES FH. FN PACKAGES 

1 A 8 nc 1 nc 11 nc 

2 B 9 F 2 A 12 nc 

3 e 10 G 3 B 13 F 

4 D 11 H 4 e 14 G 
5 E 12 I 5 nc 15 nc 

6 y 13 J 6 D 16 H 

7 GND 14 Vee 7 nc 17 nc 

8 E 18 I 

9 y 19 J 
10 GND 20 Vee 

© Ie MASTER 1983 



PRODUCT GUIDE 

55 typical performance logic symbol, 'H55t pin assignments, 'H55 

2-WIDE 4-INPUT TYPE POWER DELAY A~ & ~1 J, N PACKAGES 

'H55 30mW 6.8 ns B~ 1 A 8 Y 
AND-OR-INVERT GATES 

2 8 9 X 
'L55 1.5 mW 43 ns (3) 

3 e 10 E C-
'LS55 2.75 mW 12.5 ns (4) 4 0 l' F 

0- 5 X 12 G 
SN54H55 (J) SN74H55 (J,N) (10) 

& 
~y 6 13 H E- ne 

SN54L55 (J) (11 ) 7 GND 14 Vee 
SN54LS55 (J,FH) SN74LS55 (J,N,FN) F-

(12) 
G-

(13) 
H-

(5) 
\ x- JE x~ 

positive logic: Y = ABCD+E FGH+X 
pin assignments, 'L55, 'LS55 

X - Output of SN54H60/SN74H60 logic symbol, 'L55, 'LS55t 
J. N PACKAGES FH. FN PACKAGES 

or SN54H62/SN74H62 (1 ) & ~1 1 A 8 Y 1 ne 11 ne 
A-

9 2 A 12 Y (2) 2 B ne 

B- 3 e 10 E 3 B 13 ne 

C~ 4 0 11 F 4 e 14 E 

5 ne 12 G 5 ne 15 ne (4) 
0- ~y 6 ne 13 H 6 0 16 F 

(10) E- & 

F~ 
(12) 

G-
(13) 

H-

positive logic: V = ABCD+EFGH 

56 logic symbol t 

50-TO-1 CTR 

FREQUENCY DIVIDER ClR (6) CT=O ., j'" 

typical performance OlV5 
(5) ....... (3) 

ClKA + CT=4 

CLOCK OlV10 
TYPE CLEAR POWER (1) ........ (7) 

FREQUENCY ClKS + CT=4,9 

CT>4 
(8) 

'LS56 25 MHz HIGH 85 mW 

SN54LS56 (JGI SN74LS56 (JG,PI 

tPin numbers shown on logic symbols are for J, JG, N, and P.packages only. 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

© Ie MASTER 1983 

7 GND 14 Vee 7 ne 17 ne 

8 ne 18 G 
9 ne 19 H 

10 GND 20 Vee 

pin assignments 

JG, P PACKAGES 

1 elKB 5 elKA 

2 Vee 6 elR 

3 OA 7 08 

4 GND 8 Oe 

OA 

Os 

Oc 

For chip carrier information, 
contact the factory. 
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57 logic symbol t 

60-TO-1 

FREQUENCY DIVIDER ClR 
(6) 

CT=Q -. 
typical performance 

(5) ,...., 
ClKA + 

TYPE 
CLOCK 

CLEAR POWER 
FREQUENCY (1) ,....., 

ClKB + 
'LS57 25 MHz HIGH 85 rriw 

SN54LS157 (JG) SN54LS 157 (JG, P) 

60 typical performance logic symbol t 

DUAL 4-INPUT TYPE POWER lA-llL 

EXPANDERS '60 4mW lB~ 
SN5460 (J) SN7460 (J,N) 'H60 6mW C (3) 
SN54H60 (J) SN74H60(J,N) 

1-

lD~ 'SO positive logic: 
X = ABCD when connected to X and X inputs of 2A~ 

SN5423/SN7423, SN5450/SN7450, or 
2B~ SN5453/SN7453 

'HSO positive logic: 2C~ X = ABCD when connected to X and X inputs of 
SN54H50/SN74H50, SN54H53/SN74H53, or 2D~ 
SN54H55/SN74H55 

61 typical performance logic symbol t 

TRIPLE 3-INPUT I TYPE I POWER lA.....!.!l-

I 'H61 I lB~ EXPANDERS 13 mW 

lC~ SN54H61 (J) SN74H61 (J,N) 
2A~ positive logic: 

X = ABC when connected to X input of 2B~ 
SN54H52/SN74H52 

2C~ 
(11) 

3A-

3B~ 
(13) 

3C-

tPin numbers shown on logic symbols are for J, JG, N, and P packages only. 
nc - no internal connection. 

CTR 

r 
DIV6 

CT>2 
(3) 

OA 

DIV1Q 
(7) 

GT=4,9 OB 
(8) 

CT>4 Oc 

& 

(11) lX 

E[ ~lX 

& 

E[ 

--....!!!U. 2X 

~2X 

& 

E~lX 

& 

E~2X 

& 

E~3X 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

852 

pin assignments 

JG, P PACKAG!,S 

1 ClKB 5 ClKA 

2 vcc 6 ClR 

3 QA 7 QB 
4 GND 8 Qc 

pin assignments 

J, N PACKAGES 

1 1A B 20 

2 1B 9 2X 

3 1C 10 2X 

4 2A 11 1X 

5 2B 12 1X 

6 2C 13 10 

7 GND 14 VCC 

pin assignments 

J, N PACKAGES 
1 1A 8 2X 

2 1B 9 1X 

3 1C 10 3X 
4 2A 11 3A 

5 2B 12 3B 

6 2C 13 3C 
7 GND 14 VCC 

© Ie MASTER 1983 



62 typical performance logic symbol t 

4-WIDE AND-OR I TYPE I POWER I (1 ) 
A- & ~1 

EXPANDERS I 'H62 I 25mW I 
(2) 

8-

c~ SN54H62 (J) SN74H62 (J,N) & 

D~ 
E~ (8) 

(9) E[ ~X F- & ~(6) -
(10) X 

G-
(11 ) 

H-
(12) 

1- & 
(13) 

J-

63 typical performance logic symbol t 

HEX CURRENT- I TYPE I POWER IDELAY I IIV 

I 'LS63 I 3.3mW I 21 ns I 1A 
(1) 

[;.200 pAl 
(2) 

1Y SENSING b [.;;50 pAl 
INTERFACE (4) (3) 

GATES 
2A 2Y 

(5) (6) 
3A 3Y 

SN54LS63 (J,FH) SN74LS63 (J,N,FN) 4A 
(9) (8) 

4Y 

5A 
(10) (11) 

5Y 

6A 
(13) (12) 

6Y 

64,65 logic symbol, 'S64t 

4-2-3-2 INPUT AND-OR- A2L & ;;'1 
(111 

INVERT GATES B~ 

c~ 
typical performance 

D~ 
TYPE OUTPUT POWER DELAY E~ & 

TOTEM F~ ~Y 
'S64 29mW 3.5 ns G--.!!!...-. -POLE & 

OPEN- H~ 
'S65 

COLLECTOR 
36mW 5.5 ns I~ 

J~ & 

SN54S64 (J,FH) SN74S64 (J,N,FN) K~ 
SN54S65 (J,FH) SN74S65 (J,N,FN) 

logic symbol, 'S6St 

A~ & ;;'1 
(111 
B~ 

c....!.!!L 
D~ 

(21 
E- & 

F~ Q~Y 
G --.!!!...-. & 

H~ 
(61 
I~ 

J~ & 

K~ 

positive logic: Y =-ABCD+EF+GHI+JK 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 

1 A 8 X 

2 B 9 F 

3 - C 10 G 
4 0 11 H 

5 E 12 I 

6 X 13 J 
7 GND 14 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2Y 10 5A 3 1Y 13 4A 

4 2A 11 5Y 4 2Y 14 5A 

5 3A 12 6Y 5 nc 15 nc 

6 3Y 13 6A 6 2A 16 5Y 

7 GND 14 Vee 7 nc 17 nc 

8 3A 18 6Y 

9 3Y 19 6A 

10 GND 20. Vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 A 8 Y 1 nc 11 nc 

2 E 9 J 2 A 12 Y 

3 F 10 K 3 E 13 J 

4 G 11 B 4 F 14 K 

5 H 12 C 5 nc 15 nc 

6 I 13 0 6 G 16 B 

7 GND 14 VCC 7 nc 17 nc 

8 H 18 e 

9 I 19 0 

10 GND 20 Vee 

853 
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68 logic symbol t 

CTRDIV 2 DUAL 4-BIT DECADE COUNTER 
1ClKA (1) r--.. t> + 

• High-drive outputs (lOl rated at 8 mA/16 rnA) CT=O -{ CTRDIV 5 1ClR 

t> ro typical performance 
CT=O 

COUNT 1ClKB (15) ...... 
CTl2 POWER + 

CLEAR 
FREQUENCY DISSIPATION 

CTRDIV 10 
60 MHz lOW 180 mW 

-.~ I> f" 2ClR (9) CT=O 

2ClK ,....,. + CT13 SN54lS68 (J,FHI SN74lS68 (J,N,FN) 
I 

69 logic symbol t 

DUAL 4-BIT BINARY COUNTER 
CTRDIV 2 

1ClKA (1) ,..... + I> 
• High-drive outputs (tal rated at 8 mA/1 6 rnA) 

CT=O -{ CTRDIV 8 1ClR I> ,--0 typical performance 
CT=O 

COUNT POWER 1ClKB (15),....., CT< 
+ 

FREQUENCY 
CLEAR 2 

DISSIPATION 
CTRDIV 16 

70 MHz lOW 180 mW 
2Ci:R~ I> f" CT=O 

(9) r-.. CT
l3 

2ClK + 
SN54lS69 (J,FHI SN74lS69 (J,N,FNI 

t Pin numbers shown on logic symbols are for J. JT and NT packages only. 

nc no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

854 

pin assignments 

J. N PACKAGES 
1 lClKA 9 2ClK 

~10A 2 lQB 10 2QB 
3 . 1Qo 11 2ClR 
4 lClR 12 2Qo 

~10B 5 2QC 13 lQC 

~10C 6 nc 14 1QA 
7 2QA 15 lClKB 

~10D 8 GNO 16 vCC 

~20A FH. FN PACKAGES 

~20B 1 nc 11 nc 

~20c 2 lClKA 12 2ClK 

~20D 
3 lQB 13 2QB 
4 1QO 14 2ClR 
5 lClR 15 2QO 
6 nc 16 nc 

7 2QC 17 lQC 
8 nc 18 lQA 
9 2QA 19 lClKB 

10 GNO 20 VCC 

nc - no internal connection 

pin assignments 

J. N PACKAGES 
1 lClKA 9 2ClK 

~10A 2 lQB 10 2QB 
3 1Qo 11 2m 
4 lClR 12 2Qo 

..........ill. 1OB 
5 2Qc 13 lQC 

~10C 
6 nc 14 lQA 
7 2QA 15 lClKB 

---E!.10D 8 GNO 16 vcc 

--ill. 20A 
FH. FN PACKAGES 

~20B 
1 nc 11 nc 

2 lClKA 12 2ClK 
~20c 3 lQB 13 2QB 
~20D 4 lQO 14 2ClR 

5 lClR 15 2QO 
6 nc 16 nc 

7 2QC 17 lQC 
8 nc 18 lQA 
9 2QA 19 lClKB 

10 GNO 20 VCC 

nc - no internal connection 

© Ie MASTER 1983 



70 
AND-GATED J·K POSITIVE· 

EDGE·TRIGGERED FlIP·FLOPS 

typical performance 

TYPE f max 
PWR/ 

FF 

SET· 

UP 
HOLD 

'70 35 MHz 65 mW 20 nst 5 nst 

t Rising edge of clock pulse. 

~ Falling edge of clock pulse. 

SN5470 (J,FH) SN7470 (J,N) 

71 
'H71: AND·OR·GATED J·K MASTER· 

SLAVE FlIP·FLOPS WITH PRESET 

typical performance 

TYPE f max 
PWR/ 

FF 

SET· 

UP 
HOLD 

'H71 30 MHz 80 mW 0 nst 0 ns~ 

'L71 30 MHz 3.8 mW 0 nst 0 ns~ 

t Rising edge of clock pulse. 

~ Falling edge of clock pulse, 

SN54H71 (J) SN74H71 (J,N) 

1--- - - - -

'L71: AND·GATED ReS MASTER· 

SLAVE FlIp·FLOPS WITH PRESET 

AND CLEAR 

SN54L71 (J) 

PRODUCT GUIDE 

logic symbol t pin assignments 

PRE !.W...t:::.. 2S J. N PACKAGES FH PACKAGE 

Jl ill--~ 1 8 & nc a 1 nc 11 nc 

J2~ lJ --1!!L a 2 ClR 9 K 2 nc 12 a 

J~ 
3 J1 10 K1 3 ClR 13 K 

(121 ~ 
4 J2 11 K2 4 J1 14 K1 

ClK b 5 J 12 ClK 5 nc 15 nc 

C2 6 Q 13 ~ 6 J2 16 K2 

Kl !.!.2L-100- 7 GND 14 VCC 7 17 & nc nc 

K2 ll.1l.- lK ~Q 8 J 18 ClK 

K~ 
9 a 19 m 

CIR~ I--
10 GND 20 VCC 

2R 

positive logic: J = J1'J2'j' 
K = K1·K2·j( 
If inputs J and j( are not used, they must be grounded. 

Preset or clear function can occur only when the clock input is low. 

logic symbol, 'H71t pin assignments, 'H71 

PRE~S J. N PACKAGES 

J1A~ & ;;'1 1 J1A 8 Q 

J1B~ 2 J18 9 K1A 

J2A ill...-I-- lJ 3 J2A 10 K1B 

I~Q 4 J2B 11 K2A 

J2B~ 5 PRE 12 K2B 

ClK~ C1 I~Q 
6 a 13 ClK 

K1A~ & ;;'1 
7 GND 14 VCC 

K1B !.!2l.-
I--

K2A .!!!l.- 1K 

K2B Dl!.-

positiv8logic: J = (J1A'J1B)+(J2A'J2B) 

K = (K1A'K1B)+(K2A-K2B) 

-------------------

logic symbol, 'L71t 

PRE ~S 
Sl ~ ~ & 

S2 ~ lS 

S3 ~ 
ClK 

(12) ----~ 
Rl ~ ~ 
R2 ~ lR 

R3 il.!L-
~ I---

elR R 

positive logic: R = R1'R2'R3 
5 = 51'52'53 

pin assignments, 'L71 

J. N PACKAGES 

1 nc 8 a 
2 ClR 9 R1 

3 S1 10 R2 

4 S2 11 R3 

5 S3 12 ClK 

13 PRE 

14 VCC 
I ~Q 7 GND 

6 a 

I ~Q 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection, 

TEXAS INSTRUMENTS 
INCORPORATED 
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72 logic symbolt pin assignments 

AND-GATED J-K MASTER-SLAVE PRE ~S J, N PACKAGES FH PACKAGE 

J1 ~ i--- 1 nc 8 a 1 nc 11 nc 
FLIP-FLOPS WITH PRESET AND CLEAR & 

~ '2 WI 9 K1 2 nc 12 a 
typical performance J2 1J 3 J1 10 K2 3 ~ 13 K1 

J3 ~ I ~o 4 J2 11 K3 4 J1 14 K2 

TYPE f max 
PWR/ SET-

ClK ~ ~ elK 5 15 HOLD 5 J3 12 nc nc 
FF UP K1 ~ ~ I ~Q 6 a 13 mE 6 J2 16 K3 

'72 20 MHz 50mW o nst o ns~ K2 ~ 7 GND 14 Vee 7 nc 17 nc 
1K J3 18 elK 

'H72 30 MHz BOmW o nst o ns~ !.!.!L- 8 
K3 ~ 
~ ~ 

9 a 19 

'L72 3 MHz 3.B mW o nst o ns~ ClR R 10 GND 20 Vee 

t Rising edge of clock pulse. positive logic: J = J1'J2'J3; K1'K2'K3 

~ Falling edge of clock pulse, 

SN5472 (J,FH) SN7472 (J) 
SN54H72 (J) SN74H72 (J) 
SN54L72 (J) 

73 logic symbol' '73, 'H73, 'L73t pin assignments 

DUAL J-K FLIP-FLOPS 
(14) 

1J 1J~ 

WITH CLEAR 1ClK- C1 
(3) 

1K- 1K 
typical performance 

1 CiJi E.!...l::::.. R 
PWR/ SET- 2J EL-TYPE f max HOLD 

2ClK~ F-F UP 

'73 20 MHz 5mW o nst o ns~ 2K~ 
'H73 30 MHz BOmW o nst o ns~ 2ClR~ 
'L73 3 MHz 3.BmW o nst o ns~ logic symbol, 'LS73A t 

(14) 'LS73A 45 MHz 10mW 20 ns~ o nSf 1J- 1J 
(1) ,...... 

t Rising e~ge of clock pulse. 1ClK ( C1 
3) 

.j. Falling edge of clock pulse. 1K~ 1K 

SN5473 (J) SN7473 (J,N) 
1 CLR E.!...l::::.. R 

2J EL-
SN54H73 (J) SN74H73 (J,N) 2ClK (5) ,....,. 
SN54L73 (J) 

2K~ SN54LS73A (J SN74LS73A (J ,N) 
2CLR~ 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection, 

1~10 

~-I 10 

1~20 

1~2Q 

~10 

~1Q 

~20 

~2Q 

TEXAS INSTRUMENTS 
I NCOR PORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

856 

J, N PACKAGES 
1 1elK 8 2~ 

2 1aR 9 20 
3 1K 10 2K 
4 Vee 11 GND 
5 2ClK 12 10 
6 2elR 13 Hl 
7 2J 14 1J 

For chip carrier information, 
contact the factory. 
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74 
DUAL D·TYPE POSITIVE·EDGE· 

1ClK 
TRIGGERED FLIP·FLOPS WITH 

10 
PRESET AND CLEAR 1ClR 

2PRE 
2ClK 

20 
2C'LR 

typical performance 

PWR/ SET· 
TYPE fmax F·F 

HOLD 
UP 

'74 25 MHz 43mW 20 nsf 5 nsf 

'ALS74 50 MHz 6mW 15 nsf o nsf 

'AS74 125 MHz 26 mW 

'H74 43 MHz 75 mW 15 nsf 5 nsf 

'L74 3 MHz 4mW 50 nsf 15 nsf 

'LS74A 33 MHz 10 mW 20 nsf 5 nsf 

'S74 110 MHz 75 mW 3 nsf 2 nsf 

I Rising edge of clock pulse. 

SN5474 (J,FH) SN7474 (J,NI 

SN54ALS74 (J,FHI SN74ALS74 (N,FNI 

SN54AS74 (J,FHI SN74AS74 (N,FNI 

SN54H74 (J) SN74H74 (J,NI 

SN54L74 (Jl 

SN54LS74A (J,FH) SN74LS74A (J,N,FNI 

SN54S74 (J,FHI SN74S74 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

10 

10 

20 

2Q 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

© Ie MASTER 1983 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 leLA 8 20 1 nc 11 nc 

2 10 9 20 2 lClR 12 20 

3 lClK 10 2PRE 3 10 13 20 
4 lPRE 11 2ClK 4 lClK 14 2PRE 

5 10 12 20 5 nc 15 nc 

6 10 13 2ClR 6 lPRE 16 2ClK 
7 GNO 14 Vce 7 nc 17 nc 

8 10 18 20 
9 10 19 2ClR 

10 GNO 20 Vec 

857 
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75 
4-BIT BISTABLE LATCHES 

typical performance 

OUT- TOTAL 
TYPE DELAY 

PUTS POWER 

'75 a,a 15 ns 160mW 

'L75 a,a 30 ns 80mW 

'LS75 a,a 11 ns 32mW 

SN5475 (J) 
SN54L75 (J: 

SN7475 (J,N) 

SN54LS75: j) SN74LS75 (J,N) 

76 
DUAL J-K FLIP-FLOPS WITH 

PRESET AND CLEAR 

typical performance 

PWRI SET-
TYPE f max HOLD 

F-F UP 

'76 20 MHz 50mW o nst o nsi 

'H76 30 MHz 80mW o nst o nsi 

'LS76A 45 MHz 10mW 20 nsi o nsi 

Rising edge of clock pulse. 

Falling edge of clock pulse. 

SN5476(J) 
SN54H76 (J) 
SN54LS76A (J) 

SN7476 (J,N) 
SN74H76 (J,N) 
SN74LS76A (J,N) 

'logic symbol t 

logic symbol, '76, 'H76t 

1PRE (2) 

1J I (15) 10 

1CLK 

1K 

2J 

2CLK 

2~ 
2CLR 

logic symbol, 'LS76A t 
1PRE {21 

1J (4) 
(1) 

2PRE 
2J 

2CLK 

2K 

2CLR 

20 

10 

10 

20 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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pin assignments 

J. N PACKAGES 

1 10 9 40 

2 10 10 30 

3 20 11 30 

4 3C.4C 12 GNO 
5 VCC 13 1C.2C 

6 3D 14 20 

7 40 15 20 

8 40 16 10 

For chip carrier information, 
contact the factory. 

pin assignments 

J. N PACKAGES 

1 1CLK 9 2J 

2 1PRt 10 20 

3 1CLR 11 20 

4 1J 12 2K 

5 VCC 13 GNO 
6 2CLK 14 10 

7 2PrfE 15 10 

8 2aR 16 1K 

For chip carrier information, 
contact the factory. 
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77 
4-BIT BISTABLE LATCHES 

typical performance 

OUT· TOTAL 
TYPE DELAY 

PUTS POWER 

'77 Q 15 ns 160mW 

'L77 Q 30 ns 80mW 

'LS77 Q 10 ns 35mW 

SN5477 (J) 
SN54L77 (J) 
SN54LS77 (J) SN74LS77 (J,N) 

78 
DUAL J·K FLlp·FLOPS WITH 

PRESET, COMMON CLEAR, AND 

COMMON CLOCK 

typical performance 

TYPE f max 
PWRI 

F·F 

'H78 30 MHz 80mW 

'L78 3 MHz 3.8mW 

'LS78A 45 MHz 10mW 

t Rising edge of clock pulse. 

~ Falling edge of clock pulse. 

SET· 

UP 

o nst 

o nst 

20 ns~ 

HOLD 

o ns~ 
o ns~ 
o ns~ 

SN54H78 (J) 
SN54L78 (J) 
SN54LS78A (J) 

SN74H78 (J,N) 

SN74LS78A (J,N) 

logic symbort 

10 (1) 

logic symbol, 'H78t 

ClK (9) 

CIA 

1 PRE 
lJ 

lK 
2PRE 

2J 

2K 

logic symbol, 'L78t 

ClK (1) 

ClR (5) 

1 PRE 
lJ 

lK 
2PRE 

2J 

2K 

logic symbol, 'LS78A t 

ClK ;.,;(l.:..,)-&,.;;:ao 

CLR (5) 

(14) 10 

(131 20 ' 

30 

10 

10' 

20 

20' 

10 

10' 

20 

20' 

10 

10 

t Pin numbers shown on logic symbols are for J and N packages onlv. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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pin assignments 

J, N PACKAGES 

1 10 8 40 

2 20 9 30 

3 3C,4C 10 nc 

4 VCC 11 GNO 
5 3D 12 1C,2C 

6 40 13 20 
7 nc 14 10 

For chip carrier information, 
contact the factory. 

pin assignments, 'H78 

J. N PACKAGES 

1 1K 8 2K 
2 1Q 9 ClK 
3 1Q 10 2PRE 
4 1J 11 2J 
5 2Q 12 ClR 
6 2Q 13 1~ 

7 GND 14 Vee 

pin assignments, 'L78, 'LS78A 

J. N PACKAGES 

1 ClK 8 2Q 
2 1PRE 9 2Q 
3 1J 10 2J 
4 VCC 11 GND 
5 ClR 12 1Q 
6 2PRE 13 1Q 
7 2K 14 1K 

For chip carrier information, 
contact the factory. 
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80 logic symb~lt 
(8) . 

Al & ~1 ~ 
GATED FULL ADDERS 

I (9) 
typical performance A2 

CARRY ADD POWER A* 
(10) ./ ~ P 

b TYPE ~ 
TIME TIME PER BIT (5) 

~ 
'80 10.5 ns 52 ns 105mW 

AC 
(11) ..... 

SN5480 (J,FH) SN7480 (J,N) Bl 
(12) & ~1 

A = Ac + A· + A 1·A2, 8 = 
(13) ~ 

(6) 
~ NOTES: 1. B2 

Bc + S* + 81-82 (1 ) 

"" ~ B* a 
2. When A· is used as an input, 10. ~ Al or A2 must be low. 

When 8* is used asan input, BC 
(2) 

J"'ooo. 

81 or 82 must be low. (3) 1'00.. (4) 
Cn+l 3 ..... When Al and A2 or 81 and 

Cn CI CO 

82 are used as inputs, A* or 

8* , respectively, must be 

open or used to perform dot-

.. AND logic. 

81 logic symbolt 

16-BIT RANDOM-ACCESS (3) 
RAM 16 Xl 

Xl lAl 
MEMORIES 

X2 
(2) 

lA2 

typical performance X3 
(1) 

lA3 
(14) 

X4 lA4 ADDRESS ENABLE POWER 
TYPE (5) TIME TIME PER BIT Yl 2Al 

'81A 15 ns 15 ns 14 mW Y2 
(6) 

2A2 

Y3 
(7) 

2A3 
SN5481A (J) SN7481 A (J,N) 

Y4 
(8) 

2A4 

(13) "1 r 
Wl lA, 2A, 5 (12) 

194= 
lA, 2AQ 1'-0. 51 

lA, 2A, R 

lA, 2A, R 
lA, 2AQ 1'-0. 

(11) so 
WO lA, 2A, S 

82 logic symbol t 

2·BIT BINARY FULL ADDERS 
~ 

Al~ 

~} ~t 
.......J..!L~1 typical performance 

A2~ -..!.EL~2 
CARRY ADD POWER 

TYPE Bl~ ~}a TIME TIME PER BIT 

~C2 B2~ '82 14.5 ns 25 ns 87mW CO 

SN5482 (J) SN7482 (J,N) CO~ CI 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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pin assignments 

J, N PACKAGES FH PACKAGE 
1 B" 8 A1 1 nc 11 nc 

2 Be 9 A2 2 B" 12 A1 

3 en 10 A" 3 Be 13 A2 

4 Cn + 1 11 Ae 4 Cn 14 A" 

5 I 12 B1 5 nc 15 nc 

6 I 13 B2 6 en +1 16 Ae 
7 GND 14 Vce 7 nc 17 nc 

8 I 18 B1 

9 I 19 B2 

10 GND 20 Vee 

, 

pin assignments 

J, N PACKAGES 

1 X3 8 Y4 

2 X2 9 wo 

3 Xl 10 GND 
4 Vee 11 50 

5 Y1 12 51 
6 Y2 13 W1 

7 Y3 14 X4 

pin assignments 

J, N PACKAGES 

1 11 8 nc 

2 A1 9 nc 

3 B1 10 e2 

4 Vee 11 GND 
5 eo 12 12 

6 nc 13 B2 

7 nc 14 A2 

For chip carrier information, 
contact the factory. 
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83 
4-BIT BINARY FULL ADDERS 

WITH FAST CARRY 

typical performance 

CARRY ADD POWER 
TYPE 

TIME TIME PER BIT 

'83A 10 ns 16 ns 76 mW 

'LS83A 10 ns 15 ns 24 mW 

logic symbol t 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 A4 9 !1 

2 1513 10 Al 

3 A3 11 Bl 

4 B3 12 GND 

5 Vce 13 CO 

6 !2 14 e4 

7 B2 15 !4 

8 A2 16 B4 

SN5483A (J) 
SN54LS83A (J) 

SN7483A (J,N) 

SN74LS83A (J,N) 

Al 
A2 

A3 
A4 

Bl 
B2 
B3 
B4 
CO For new chip carrier designs, use 'LS283 or 'S283. 

84 
16-BIT RANDOM-ACCESS 

MEMORIES 

typical performance 

ADDRESS ENABLE POWER 
TYPE 

TIME TIME PER BIT 

'84A 15 ns 15 ns 14 mW 

SN5484A (J) SN7484A (J,N) 

logic symbol t 

RAM 16 Xl 
Xl 

(4) 

X2 

X3 
X4 

Yl 
Y2 
Y3 
Y4 

W1A lA,2A,S 

W1B lA,2A,R 

WOA lA,2A,R 

WOB lA, lA, S 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
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pin assignments 

J, N PACKAGES 

1 X4 9 Y4 

2 X3 10 WOB 

3 X2 11 WOA 

4 Xl 12 GND 

5 Vee 13 so 
6 Yl 14 51 

7 Y2 15 W1B 

8 Y3 16 W1A 

51 

SO 
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85' logic symbol, '85, 'LS85, 'S85t pin assignments, '85, 'LS85, 'S85 

4-BIT MAGNITUDE COMP J, N PACKAGES FH, FN PACKAGES 

po~ 

~} 
1 03 9 00 1 nc 11 nc 

COMPARATORS 
P1..JEL 2 P<Oin 10 PO 2 03 12 00 

typical performance P2 ...J.EL 3 P=Oin 11 01 3 P<Oin 13 PO 

P=Oin 14 01 
P3~ 

4 P>Oin 12 P1 4 
COMPARE (7) 5 P>Oout 13 P2 5 P>Oin 15 P1 

TYPE POWER p<o-ill-
P<O ~P<O 

TIME < 6 P=Oout 14 02 6 nc 16 nc 

'85 21 ns 275 mW P=O~ - P=O -ill- P=O 7 P<Oout 15 P3 7 P>Oout 17 P2 

p>o....!!L > (5) 8 GND 16 Vee 8 P=Oout 18 02 
'L85 82 ns 20mW 

ao~ P>O -P>O 9 P<Oout 19 P3 

'LS85 23,5 ns 52mW 
01 -.i!.!L 10 GND 20 Vee 

'S85 11.5 ns 365 mW 02~ } 
SN5485 (J,FH) SN7485 (J,N) 03~ pin assignments, 'L8S 
SN54L85 (J) 
SN54LS85 (J,FH) SN74LS85 (J,N,FN) logic symbol, 'L85t 

SN54S85 (J,FH) SN74S85 (J,N,FN) 1 
COMP 2 

PO -.i!L 

JP 
3 

P1 ....ill..- 4 

P2 --EL 5 

P3~ 6 

P<o~ P<O ~P<O 7 
< 8 

p=o -12L- = P=O .JLP=O 

P>O~ > ~P>O 
00 --1!.!L :}a 

P>O 

(9) 
01-

02-i!L 

03~ 

86 typical performance logic symbol, '86, 'ALS86, 'LS86, 'S86 t 

QUADRUPLE TYPE POWER DELAY 1A~ =1 ~lY '86 150mW 14 ns 18 EL-2-INPUT 
2A~ 'ALS86 

~2Y EXCLUSIVE- 'L86 15mW 55 ns (5) 
28-

OR GATES 'LS86 30mW 10 ns (9) 
3A- ~3Y '586 250 mW 7 ns 38~ 

SN5486 (J,FH) SN7486 (J,N) 4A~ ~4Y 
SN54ALS86 (J,FH) SN74ALS86 (N,FN) 48~ 
SN54L86 (J) 
SN54LS86 (J,FH) SN74LS86 (J,N,FN) 

logic symbol, 'L86t 

SN54S86 (J,FH) SN74S86 (J,N,FN) 1A~ =1 ~lY 18~ 
2A~ ~ 
28 .!.2!....- 2Y 

3A~ ~3Y 38~ 
4A~ 

~4Y 48~ 

positive logic: Y = A 0 B = AB + AS 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

f>OST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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J, N PACKAGES 

02 9 01 

P2 10 PO 

P=Oout 11 00 

P>Oin 12 P<Oout 

P<Oin 13 P>Oout 

P=Oin 14 03 

P1 15 P3 

GND 16 Vee 

pin assignments, '86,' ALS86, 'LS86, 'S86 

J, N PACKAGES FH. FN PACKAGES 

1 1A 8 3Y 1 nc; 11 nc 

2 1B 9 3A 2 1A 12 3Y 

3 1Y 10 3B 3 iB 13 3A 

4 2A 11 4Y 4 1Y 14 3B 

5 2B 12 4A 5 nc 15 nc 

6 2Y 13 4B 6 2A 16 4Y 

7 GND 14 Vee 7 nc 17 nc 

8 2B 18 4A 

9 2Y 19 4B 

10 GND 20 Vee 

pin assignments, 'L86 

J, N PACKAGES 

1 1A 8 3A 

2 1B 9 3B 

3 1Y 10 3Y 

4 2Y 11 4Y 

5 2A 12 4A 

6 28 13 48 

7 GND 14 Vee 

© Ie MASTER 1983 



87 typical performance 

4"BIT TRUE/ I TYPE I POWER IDELAY I 

COMPLEMENT, I 'H87 I 270 mW I 14 ns I 
ZERO/ONE 

ELEMENTS 

SN54H87 (J) 

88 
256-BIT READ-ONLY 

MEMORIES 

typical performance 

SN74H87 (J,N) 

ADDRESS ENABLE POWER 
TYPE 

TIME 

'88A 26 ns 

SN5488A (J) 

89 
64-BIT READIWRITE 

MEMORIES 

typical performance 

TIME PER BIT 

22 ns 1.1 mW 

SN7488A (J,N) 

ADDRESS ENABLE POWER 
TYPE 

TIME TIME PER BIT 

'89 32 ns 30 ns 5,9mW 

SN7489 (J,N) 

logic symbolt 
B (8) ,....G-2---.... 

c (1) N3 

Al~2 1 3 ~ Yl 
A2 ~~------4~~ (S) Y2 

A3~ ~Y3 
A4..!.EL ~ Y4 

logic symbolt 
~-------"'" ROM 32X8 

AO (10) O} AQ ~ Ql 
Al.!!!l- AQ~Q2 
A2~ AJ!. AQ~Q3 
A3 (13) 31 AQ ~ Q4 

A4~4 AQ~Q5 
s~ EN AQ~QS 

AQ~Q7 
AQ~Q8 .... --------.... 

logic symbol t 

01 ~(4) .. 1 _______ ...... ___.;;.1 ( ) 
O~Ol 

(S) A,20 A,l,3 I 
02- >-i!!- 02 
03.1!2!-..... --------~~ 03 
04lill- ~ 04 

t Pin numbers shown ~n logic symbols are for J and N packages only. 

nc -: no internal connection. 
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pin assignments 

J, N PACKAGES 

1 C 8 B 

2 A1 9 Y3 

3 Y1 10 A3 

4 nc 11 nc 

5 A2 ·12 Y4 

6 Y2 13 A4 

7 GNO 14 Vee 

pin assignments 

J, N PACKAGES 

1 01 9 08 

2 02 10 AO 

3 03 11 A1 

4 04 12 A2 

5 05 13 A3 

6 06 14 A4 

7 07 15 S 

8 GNO 16 Vee 

For chip carrier information, 
contact the factory. 

pin assignments 

J, N PACKAGES 

1 AO 9 03 

2 m 10 03 

3 WE 11 04 

4 01 12 04 

5 01 13 A3 

6 02 14 A2 

7 02 15 A1 

8 GNO 16 Vee 
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90 logic symbol t 

DECADE COUNTERS RO(1)~ 
& CTR 

typical performance RO(2)~ 
CT"'O 

COUNT TOTAL R9(1)~ TYPE CLEAR & 
FREQUENCY POWER R9(2)~ I 

Z3 

'90A 32 MHz HIGH 160mW 

'L90 3 MHz HIGH 20mW 1 _r 
'LS90 32 MHz HIGH 40mW CKA 

(14),.... OlV2 
~+ (12) 

t---°A 
SN5490A (J) SN7490A (J,N) 3CT=1 

SN54L90 (J) 
DIV5 { ~OB SN54LS90 (J) SN74LS90 (J,N) 

(1) ..... CT ~I 
I CKB + Oc 

2 
(11) 

3CT=4 1---0 0 

91 logic symbol t 

8-BIT SHIFT REGISTERS 
ClK (91 

SRG8 

~OH C1/~ 

typical performance B J1.!L ~1D ~-A .lE.L-
OH 

SERIAL 
SHIFT TOTAL 

TYPE DATA 
FREQUENCY POWER 

INPUT 

'91A 10 MHz GATED D 175mW 

'L91 3 MHz GATED D 17.5 mW 

'LS91 25 MHz GATED D 60mW 

SN5491A (J) SN7491 A (J,N) 
SN54L91 (J) 

SN54LS91 (J) SN74LS91 (J,N) 

92 logic symbol t 

DIVIDE-BY-12 COUNTERS RO(1)~ 
& CTR 

typical performance 
RO(21...!.!L-

CT=O 

COUNT TOTAL -r r TYPE CLEAR 
FREQUENCY POWER CKA (14) ..... OlV2 ~OA + 

'92A 32 MHz HIGH 160mW 

'LS92 32 MHz HIGH 39mW OlV3 

CKB 
(11 ,..." + 

CTtZ4 

(11) 
-OB 

SN5492A (J) SN7492A (J,N) (9) 
~Oc 

SN54LS92 (J) SN74LS92 (J ,N) OlV2 ~OO -~4+ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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pin assignments 

J, N PACKAGES 

1 CKB 8 Oc 
2 RO(1) 9 °B 
3 RO(2) 10 GND 
4 nc 11 OD 
5 VCC 12 OA 
6 R9(1) 13 nc 

7 R9(2) 14 CKA 

For new chip carrier designs, use '290 or 'LS290. 

pin assignments 

J, N PACKAGES 

1 nc 8 nc 

2 nc 9 ClK 

3 nc 10 GND 

4 nc 11 B 

5 VCC 12 A 

6 nc 13 OH 

7 nc 14 OH 

For chip carrier information, 
contact the factory. 

pin assignments 

J, N PACKAGES 

1 CKB 8 OD 
2 nc 9 Oc 
3 nc 10 GND 

4 nc 11 OB 
5 VCC 12 °A 
6 RO(1) 13 nc 

7 RO(2) 14 CKA 

For new chip carrier designs, use "LS292. 
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93 
4·BIT BINARY COUNTERS 

typical performance 

COUNT TOTAL 
TYPE CLEAR 

FREQUENCY POWER 

'93A 32 MHz HIGH 160mW 

'L93 3 MHz HIGH 20mW 

'LS93 32 MHz HIGH 39mW 

SN5493A (J) SN7493A (J,N) 
SN54L93 (J) 
SN54LS93 (J) SN74LS93 (J,N) 

94 
4·BIT SHIFT REGISTERS 

(DUAL ASYNCHRONOUS 

PRESETS) 

typical performance 

TYPE 
SHIFT 

SERIAL 

DATA 
FREQUENCY 

INPUT 

'94 10 MHz 0 

ASYNC 

CLEAR 

HIGH 

SN5494 (J) SN7494 (J,N) 

logic symbol, '93A, 'LS93t 

& CTR 

RO(l) 
(2) 

CT=O 
RO(2) 

CKA (14) 

DlV8 f 
CKS (1) + CT 

2 

logic symbol, 'L93t 

RO(1) (1) 

RO(2) 

CKB (8) 

TOTAL 

POWER 

175 mW 

& CTR 

CT=O 

+ 

logic symbol t 

PEl 
PE2 

ClR 

ClK 

SER 
P1A 
P2A 

P1B 
P2B 

P1C 
P2C 

P1D 
P20 

(6) 

(15) 
(10) 

Gl 
G2 

SRG4 

OA 

aS 

Oc 
00 

OA 

OB 

Oc 
00 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 
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pin assignments, '93A, 'LS93 

J, N PACKAGES 
1 CKB 8 Oc 
2 RO(11 9 OB 
3 Rom 10 GND 
4 nc 11 OD 
5 VCC 12 OA 
6 nc 13 nc 

7 nc 14 CKA 

pin assignments, 'L93 

J, N PACKAGES 
1 RO(1) 8 CKB 
2 Rom 9 OB 
3 nc 10 Oc 
4 VCC 11 GND 
5 nc 12 OD 
6 nc 13 OA 
7 nc 14 CKA 

For new chip carrier designs, use '293 or 'LS293. 

pin assignments 

J, N PACKAGES 
1 P1A 9 °D 
2 P1B 10 CLR 
3 P1C 11 P2D 
4 P1D 12 GND 
5 VCC 13 P2C 
6 PE1 14 P2B 
7 SER 15 PE2 
8 CLK 16 P2A 
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95 logic symbol, '95A 'LS95Bt 

4-BIT SHIFT REGISTERS SRG4 

(PARALLEL IN/PARALLEL OUT, MODE~ M2 (lOAD) 

Ml (SHIFT) 
SHIFT RIGHT, SHIFT LEFT, (9) ....... 

. lC3/l-+ ClKl 
SERIAL INPUT) (8) _ 

ClK2 2C4 

typical performance 
., 

I'" 
SER .!.!!....- 3D 

SERIAL A~ 40 
SHIFT TOTAL B~ TYPE DATA 40 

FREQUENCY POWER 
INPUT C~ 

'95A 25 MHz 0 195 mW D~ 
'L95 3 MHz 0 19mW 

logic symbol, 'L95t 
'LS95B 30 MHz D 65mW 

SRG4 

M2 (lOAD) 
SN5495 A (J ,F H) SN7495A (J,N) , MOOE~ 
SN54L95 (J) Ml (SHIFT) 

SN54LS95B (J,FH) SN74LS95B (J,N,FN) ClK1 
(7) _ 

1C3/1-+ 
(8) ...... 

2C4 CLK2 
~ 

SER .!.!!....- 3D 

A~ 40 

B~ 40 

C~ 
D~ 

96 logic symbol t 

5-BIT SHIFT REGISTERS SRG5 

ClR~ R . typical performance (1) 
ClK C1/-+ 

SERIAL PE~ G2 
SHIFT ASYNC TOTAL ., 

TYPE DATA 
FREQUENCY CLEAR POWER SER~ 10 

INPUT 
A E.L- 2S 

'96 10 MHz D LOW 240mW B~ 2S 
'L96 5 MHz D LOW 120mW 

C .ill...-
'LS96 10 MHz D LOW 60mW D~ 

SN5496 (J) SN7496 (J,N) E~ 

SN54L96 (J) 
SN54LS96 (J) SN74LS96 (J,N) 

97- logic symbol t 

SYNCHRONOUS 6-BIT 
2[t) [~] BINARY RATE MULTIPLIERS ClK (9) 

typical performance ~ UG, 
TYPE I POWER I FREO* 1 (10) ...... 

STROBE 
(11) ... 

I 345 mW 132 MHzl 
""-;97 ENABLE G2 

UNITY/CAS (12) ,.." V3 
l Maximum clock frequency CLR (13) 3 

CT=O 

SN5497 (J.FH) BO (4) 

°1 

~ 

(1 ) 
2 CT=63 

SN7497 (J,N) Bl 

B2 
(14) 

B3 
(15) lP 

(2) [RATE) 
B4 

B5 
(3) 

5 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

r 

I'" 

(5) 

(6) 

(7) 

~QA 

~QB 
.....Jl.!L Q 

~Q~ 

~QA 

..:...J.!!L Q 
~B 

(9) Oc 
~QD 

~QA 

~Q 
~Q~ 
~QD 
~QE 

1 
2 
3 
4 
5 

Z 6 
7 

Y 8 

ENABLE 

TEXAS INSTRUMENTS 
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pin assignments, '95A, 'LS95B 

, J. N PACKAGES FH. IFN PACKAGES , SER 8 ClK2 1 nc 11 nc 

2 A 9 ClK1 2 SER 12 ClK2 

3 B 10 OD 3 A 13 ClK1 
4 c 11 Oc 4 B 14 00 
5 D 12 OB 5 nc 15 nc 

6 MODE 13 OA 6 C 16 Oc 
7 GNO 14 VCC 7 nc 17 nc 

8 0 18 °B 
9 MODE 19 °A 

10 GND 20 VCC 

pin assignments, 'L95 , 

J. N PACKAGES 

1 SER 8 ClK2 

2 B 9 CD 
3 C 10 Oc 
4 VCC 11 GND 

5 D 12 OB 
6 MODE 13 OA 
7 ClK1 14 A 

pin assignments 

J. N PACKAGES 

1 ClK 9 SER 

2 A 10 °E 
3 B 11 00 
4 C 12 GND 

5 VCC 13 Oc 
6 0 14 OB 
7 E 15 OA 
8 PE 16 ClR 

For chip carrier information, 
contact the factory. 

pin assignments 

J. N PACKAGES FH PACKAGE 
B1 9 ClK 1 nc 11 nc 

B4 10 STRB 2 B1 12 ClK 

B5 11 ENin 3 B4 13 STRB 
BO 12 UNITY/CAS 4 85 14 EN in 

z 13 ClR 5 80 15 UNITY/CAS 

Y 14 B2 6 nc 16 nc 
ENout 15 B3 7 Z 17 ClR 
GND 16 VCC 8 Y 18 B2 

9 ENout 19 B3 
10 GND 20 VCC 

© Ie MASTER 1983 



98 
4·BIT DATA SELECTORI 

STORAGE REGISTERS 

typical performance 

TYPE FREQUENCY POWER 

'L98 3 MHz 25mW 

SN54L98 (J) 

99 
4·BIT BIDIRECTIONAL 

UNIVERSAL SHIFT REGISTERS 

typical performance 

SERIAL 
SHIFT 

TYPE 
FREQUENCY 

DATA 

INPUT 

'L99 3 MHz J-K 

SN54L99 (J) 

100 
8·BIT BISTABLE LATCHES 
typical performance 

TOTAL 
TYPE DELAY 

POWER 

'100 15ns 320mW 

TOTAL 

POWER 

19mW 

SN54100 (J) SN74100 (J,N) 

logic symbol t 

ws 
CLK.J..:..::£C-o 

A1 

A2 

C1 

logic symbol t 

MODE 

ClK1 ...:.;:;;~~C> 

ClK2 ~~:::::..tr> 

K 

A 

B 

C 

o 

logic symbol t 

101 

102 

104 

2C 

201 

203 

204 

MUX 

Oc 

00 

101 

102 

103 

104 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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pin assignments 

J, N PACKAGES , A2 9 WS 

2 A1 10 ClK 

3 B1 11 00 
4 B2 12 01 

5 C1 13 Oc 
6 C2 14 OB 
7 0'2 15 OA 
8 GNO 16 VCC 

pin assignments 

J, N PACKAGES 

1 A 9 ClK2 

2 J 10 00 
3 B 11 00 
4 C 12 Oc 
5 VCC 13 GNO 
6 0 14 OB 
7 MODE 15 OA 
8 ClK1 16 K 

pin assignments 

J, N PACKAGES 
1 nc 13 nc 

2 101 14 nc 

3 102 15 203 

4 102 16 204 

5 101 17 204 

6 nc 18 203 

7 GNO 19 103 

8 201 20 104 

9 202 21 104 

10 202 22 103 

11 201 23 1C 

12 2C 24 VCC 

For chip carrier information, 
contact the factory. 
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101 
AND·OR-GATED J·K NEGATIVE·EDGE· 

TRIGGERED FLlP·FLOPS WITH PRESET 

typical performance 

TYPE fmax PWR 
SET· 

UP 
HOLD 

'H101 50 MHz 100 mW 13 ns~ 0 ns~ 

~ Falling edge of clock pulse 

SN54H101 (J) SN74H101 (J,N) 

logic symbolt 

P"RE ~ S 
J1A ..!.!l.-~&--~1 

J1B~ 
J2A..E!....- -

J2B .l!L..-
ClK (13)-. ~C"'1'--'" 

(9) 
K1A~ & ~1 

K1B J!&..
K2A .ll.!L-~ 

1,1 

--!§L a 

:::.J!!L Q 

1K 

K2B JEL 
L... ....... _"-_-' 

pin assignments 

J, N PACKAGES 
1 J1A 8 a 
2 J1B 9 K1A 
3 J2A 10 K1B 
4 J2B 11 K2A 
5 rsm 12 K2B 
6 0 13 ClK 
7 GND 14 VCC 

positive logic: J = (J1A' J1B) + (J2A· J2B) 
K = (K1A' K1B) + (K2A . K2B) 

102 
AND·GATED J·K NEGATIVE·EDGE· 

TRIGGERED FLlP·FLOPS WITH 

PRESET AND CLEAR 

typical performance 

~ 
SET· 

TYPE f max PWR HOLD 
UP 

'H102 50MHz 100mW 13ns! Ons! 

~ Falling edge of clock pulse 

SN54H102 (J) SN74H102 (J,N) 

103 
DUAL J·K NEGATIVE·EDGE· 

TRIGGERED FLlP·FLOPS 

WITH CLEAR 

typical performance 

PWR! SET· 
TYPE fmax HOLD 

F·F UP 

'H103 50 MHz 100mW 13 nsl o ns! 

~ Falling edge of clock pulse 

SN54H103 (J) SN74H103 (J,N) 

logic symbolt 

-~ ... s----
PRE '--

J1..ill.- & 

J2l!L-

J3 .ill.-
ClK (12)--7 

K1~~ 
K2~ 
K3 J1!L 

1J 

--.J!!. a 

~Q 
1K 

CLR .E.Lt:::..; ~ '-----_ ... 
positive logic: J = J1· J2 . J3 

K = K 1 • K2 • K3 \ 

logic symbolt 

~ 1J (12) 1J 
1CLK (1) ---

~1a 
C1 

1K 2L- 1K ~-1ClR~ 10 
R 

2J 2l.-
2CLK (5) -. ~20 
2K~ ~2Q 2CLR~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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pin assignments 

J, N PACKAGES 
1 nc 8 0 
2 ClR 9 K1 
3 J1 10 K2 
4 J2 11 K3 
5 J3 12 ClK 
6 a 13 ffi 
7 GND 14 VCC 

pin assignments 

J, N PACKAGES 
1 1ClK 8 2a 
2 lClR 9 20 
3 1K 10 2K 
4 VCC 11 GND 
5 2ClK 12 10 
6 2ClR 13 10 
7 2J 14 lJ 
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106 logic symbolt 

DUAL J·K NEGATIVE·EDGE 1~~ S 

I TRIGGERED FLlP·FLOPS WITH 
lJ !L- lJ ~lQ 

lCLK (1) ....... Cl 
PRESET AND CLEAR lK~ :::aJlli.. 1Q lK 
typical performance lCLR~ R 

PWR! SET- 2PRE ill.....J:::.. 
TYPE f max HOLD 2J~ ~2Q F-F UP 

2CLK (6) --
'H106 50 MHz 100mW 13 ns~ o ns~ 

2K~ ~ia 
~ Falling edge of clock pulse 2CLR .!!L.r::::a. 
SN54H106 (J) SN74H106 (J,NI 

107 logic symbol, '107 t 

DUAL J·K FLlP·FLOPS lJ 11L- lJ 

1 C LK illL.-. Cl I ----EL lQ WITH CLEAR 
lK~ I:::::......!&. 10 typical performance lK 

PWR! 
lCLR~R 

f max 
SET· 

2J !!!L.-TYPE HOLD 
F-F UP 2CLK~ 1~2Q 

'107 20 MHz 50mW o nst o ns~ 2K .!l1L.- 1::::......J.2L 20 
'LS107A 45 MHz .10mW 20 ns~ o nst 2CLR~ 

t Rising edge of clock pulse logic symbol, 'LS107At 
~ Falling edge of clock pulse 

lJ~ 
SN54107 (J,FHI SN74107 (J,NI lJ 

SN54LS107A (J,FHI SN74LS107A (J,N,FNI 
lCLK (12) -- Cl ~lQ 
lK~ ~lQ 
lCLR~ 
2J~ 

2CLK (9) -- ~ 
2K .!2.!.L 
2CLR~ 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

lK 

R 

~2Q 
~2Q 
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pin assignments 

J. N PACKAGES 

1 1 CLK 9 2J 

2 1 PRE 10 20 

3 1 CLR 11 20 

4 1J 12 2K 

5 VCC 13 GND 
6 2CLK 14 1a 
7 2PRE 15 10 

8 2CLR 16 1 K 

pin assignments 

J; N PACKAGES FH. FN PACKAGES 

1 1J 8 2J 1 nc 11 nc 

2 10 9 2CLK 2 1J 12 2J 

3 10 10 2CLR 3 10 13 2CLK 

4 1K 11 2K 4 10 14 2CLR 

5 20 12 1CLK 5 nc 15 nc 

6 20 13 1CLR 6 1K 16 2K 

7 GND 14 VCC 7 nc 17 nc 

8 20 18 1CLK 

9 20 19 1CLR 

10 GND 20 VCC 

-

869 

en ..... 
C 
Q) 

E 
::l 
:10... ..... en 
c 
en as 
X 
Q) 

I-



en ...... 
c 
Q) 

E 
:::J 
"...... en 
c 
en 
ca 
>< 
Q) 
..... 

PRODUCT GUIDE 

108 logic symbol t 

ClK (9) ~C1 
DUAL J-K NEGATIVE-EDGE- m (12)....J

R 
TRIGGERED FLIP-FLOPS WITH ~ 

1PRE !!:!!....!::::: S PRESET, COMMON CLEAR, AND 
1J !!L-COMMON CLOCK 1J 

1K !!.L-
typical performance 

1K 

2PRE !l!ll....r::.. 
2J ll!l.-PWRI SET-

TYPE f max HOLD ~ F-F UP 2K 

'H108 50 MHz 100mW 13 ns~ OnH 

~ Falling edge of clock pulse 

SN54H108 (J) SN74H108 (J,N) 

109 logic symbol t 

DUAL J-K POSITIVE-EDGE-TRIGGERED 1 PRE!.2L...t::... s 
FLIP-FLOPS WITH PRESET AND CLEAR 1J~ 1J 

1ClK (4) C1 typical performance 
1K~ 

1ClR ill....b. 
1K 

PWRI 
R 

SET-
2PRE !!.!.L.b. TYPE f max HOLD F-F UP 
2J~ '109 33 MHz 45 mW 10 nst 6 nst 

2ClK (12) 
'ALS109 50 MHz 6 mW 15 nst o nst 

2K~ 'AS109 125 MHz 29 mW 
'LS109A 33 MHz 10 mW 20 nst 5 nst 2CLR~ 

t Rising edge of clock pulse 

SN54109 (J.FH) SN74109 (J,N) 
SN54ALS109 (J,FH) SN74ALS109 (N,FN) 
SN54AS109 (J,FH) SN74AS109 (N,FN) 
SN54LS109A (J,FH) SN74LS109A (J,N,FN) 

110 logic symbolt 

AND-GATED J-K MASTER-SLAVE PR E .J.Elr:::.. s 
J1 .ill-~ 

FLIP-FLOPS WITH DATA LOCKOUT J2~ 
typical performance J3~ 

ClK (12) ~ SET-
TYPE f max PWR HOLD 

K1 ..!2L- "-& UP 

'110 25 MHz 100mW 20 nst 5 nst K2 ...!!!L-
K3 .ill!-

t Rising edge of clock pulse m Jlli:::.. ~ 

SN54110(J) SN74110 (J,N) positive logic: J = 

K = 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

~'0 
~,a 

--J2L 20 

~2Q 

~10 

~,a 

~20 

~2Q 

1J 

-{ ---1!!l. 0 

-,~a 
1K 

J1 • J2 • J3 
K1 • K2· K3 

TEXAS INSTRUMENTS 
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pin assignments 

J, N PACkAGES 

1 1K 8 2K 

2 10 9 ClK 

3 10 10 2PRE 

4 1J 11 2J 

5 20 12 ClR 

6 20 13 1PRE 

7 GND 14 VCC ~ 

pin assignments 

J, N PACKAGES FH. FN PACKAGES 

1 1C"LA 9 20- 1 nc 11 nc 
2 1J 10 20 2 1~ 12 20-

3 1~ 11 2~ 3 1J 13 20 

4 1ClK 12 2ClK 4 1K 14 2PRE 

5 1~ 13 2K 5 1ClK 15 2ClK 

6 10 14 .2J 6 nc 16 nc 
7 10 15 2CIR 7 1~ 17 2~ 

8 GND 16 VCC 8 10 18 2J 

9 1ll 19 2C"CR 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES 

1 nc 8 0 

2 ClR 9 K1 

3 J1 10 K2 

4 J2 11 K3 

5 J3 12 ClK 

6 0 13 PRE 

7 GND 14 VCC 
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111 logic symbol t 

DUAL J·K MASTER·SLAVE FLIP· 1 PRE 

FLOPS WITH DATA LOCKOUT 1J 

typical performance 1CLK 
1K 

fmax 
PWR! SET· 1CLR 

TYPE HOLD 
FF UP 2PRE 

'111 25 MHz 70mW o nsf 30 nsf 2J 

f Rising edge of clock pulse 2CLK 

SN54111 (J) SN74111 (J,N) 
2K 

2CLR 

112 
DUAL J·K NEGATIVE·EDGE· 1PRE 

TRIGGERED FLlp·FLOPS WITH 1J 

PRESET AND CLEAR 1CLK 

typical performance 1K 
1CLR 

TYPE fmax 
PWR/ SET· HOLD 2m 

F·F UP 2J 
'ALS112A 40 MHz 6 mW 25 ns~ o ns~ 2CLK 
'AS 112 200 MHz 95 mW 2K 
'LS 112A 45 MHz 10 mW 20 ns~ o ns~ 2CLR 
'S 112 125 MHz 75 mW 3 ns~ o ns~ 
I Falling edge of clock pulse 

SN54ALS112A (J,FH) SN74ALS112A (N,FN) 
SN54ASl12 (J,FH) SN74AS112 (N,FN) 
SN54LS112A (J,FH) SN74LS112A (J,N,FN) 
SN54S112 (J,FH) SN74S112 (J,N,FN) 

113 logic symbol t 

DUAL J·K NEGATIVE·EDGE· 1m 

TRIGGERED FLlP·FLOPS 1J 

WITH PRESET 
1CLK 

1K 
typical performance 2PR'r 

PWR/ SET· 2J 
TYPE fmax HOLD 

F·F UP 2CLK 

'ALSl13A 40 MHz 6 mW 25 ns~ o ns~ 2K 

'AS113 200 MHz 95 mW 
'LS113A 45 MHz 10 mW 20 ns~ o ns~ 
'S 113 125 MHz 75 mW 3 ns~ o ns~ 

I Falling edge of clock pulse 

SN54ALS 113A (J,FH) SN74ALS 113A (N,FN) 
SN54AS113 (J,FH) SN74ASl13 (N,FN) 
SN54LS 113A (J,FH) SN74LS 113A (J,N,FN) 
SN54S113 (J,FH) SN74S113 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

1Q 

10 
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pin assignments 

J, N PACKAGES 

1 lK 9 20 

2 1 PRE 10 20 

3 lClR 11 2ClK 

4 lJ 12 2J 

5 lClK 13 2ClR 

6 lTI 14 ipifE 
7 10 15 2K 

8 GND 16 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 1 ClK 9 20 1 nc 11 nc 

2 lK 10 2PRE 2 lClK 12 20 

3 lJ 11 2J 3 lK 13 2PRE 

4 1 PRE 12 2K 4 lJ 14 2J 

5 10 13 2ClK 5 1 PRE 15 2K 

6 10 14 2ClR 6 nc 16 nc 

7 20 15 lClR 7 10 17 2ClK 

8 GND 16 Vee 8 10 18 2ClR 

9 20 19 1 ClR 

10 GND 20 VCC 

pin assignments 

J, N PACKAGES FH, F-.! PACKAGES 

1 1 ClK 8 20 1 nc 11 nc 

2 lK 9 20 2 lClK 12 20 

3 1 J 10 2PRE 3 lK 13 20 

4 1 PRE 11 2J 4 lJ 14 2PRE 

5 10 12 2K 5 nc 15 nc 

6 10 13 2ClK 6 1PRE 16 2J 

7 GND 14 VCC 7 nc 17 nc 

8 10 18 2K 

9 10 19 2ClK 

10 GND 20 Vce 
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114 
DUAL J·K NEGATIVE·EDGE·TRIGGERED 

FLlp·FLOPS WITH PRESET, COMMON, 

AND COMMON CLOCK 

tvpical performance 

TYPE f max 
PWR/ SET· HOLD 

F·F UP 
'ALS114A 40 MHz 6 mW 25 ns~ o ns~ 
'AS114 200 MHz 95 mW 
'LS114A 45 MHz 10mW 20 ns~ o ns~ 
'S114 125 MHz 75 mW 3 ns~ o ns~ 

+ Falling edge of clock pulse 

SN54ALS114A (J,FH) SN74ALS114A (N,FN) 
SN54AS114 (J,FH) SN74AS114 (N,FN) 
SN54LS114A (J,FH) SN74LS114A (J,N,FN) 
SN54S114 (J,FH) SN74S114 (J,N,FN) 

116 
DUAL 4·81T LATCHES 

tvpical performance 

TOTAL 
TYPE BITS CLEAR DELAY 

POWER 
, 116 8 LOW 11 ns 250 mW 

SN54116 (J,FH) SN74116 (J,N) 

CLR 
eLK 

1m 
1J 

1K 

2m 

2J 

2K 

201 

202 

203 

204 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

10 

1li 

20 

2li 

101 

102 

103 

104 

201 
202 

203 

204 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

I lCLR 8 20 I nc 11 nc 

2 lK 9 20 2 lCLR 12 20 

3 lJ 10 2PRE 3 lK 13 20 

4 lPRE 11 2J 4 lJ 14 2PRE 

5 10 12 2K 5 nc 15 nc 

6 10 13 CLK 6 lPRE 16 2J 

7 GNO 14 VCC 7 nc 17 nc 

8 10 18 2K 

9 10 19 CLK 

10 GNO 20 VCC 

pin assignments 

J, N PACKAGES FH PACKAGE 

1 lCLR 13 2CLR 1 nc 15 nc 

2 lCl 14 2Cl 2 lCLR 16 2CLR 

3 lC2 15 2C2 3 1~1 17 2l!1 

4 101 16 201 4 lC2 18 2C2 

5 101 17 201 5 101 19 201 

6 102 18 202 6 101 20 201 

7 102 19 202 7 102 21 202 

8 103 20 203 8 nc 22 nc 

9 103 21 203 9 102 23 202 

10 104 22 204 10 103 24 203 

11 104 23 204 11 103 25 203 

12 GNO 24 VCC 12 104 26 204 

13 104 27 204 

14 GNO 28 Vee 

<£) Ie MASTER 1983 



PRODUCT GUIDE 

120 logic symbol t pin assignments 

DUAL PULSE SYNCHRONIZERS/DRIVERS lR 
(4) ........ R & J. N PACKAGES FH PACKAGE 

1 1M, 9 2Y 1 nc 11 nc 

typical performance 
lSl 

(2) ho.. SG1/Z2 )R (6) 
lY 

2 1S~ 10 2Y 2 1M 12 2Y 
Z5 

3 151 
152 

(3) ...... 152 11 2C 3 13 2Y 
ENABLE COMP FREQ s 

TYPE POWER (7) 4 1R 12 2R 4 152 14 2C 

INPUT OUTPUT RANGE 4R ~ lY iS1 5 1C 13 5 1R 15 2R 

DC to 
~5S 6 1Y 14 252 6 nc 16 nc 

'120 YES YES 255 mW (5)~ 1.3S 7 1Y 15 2M 7 1C 17 iS1 

30 MHz 8 GND 16 VCC 8 1Y 18 252 
lC 

SN54120 (J,FHI SN74120 (J,NI SR 
9 1Y 19 2M 

25 
G3- 10 GND 20 VCC 

( 1) ...... Z4- r 
1M 5 

2R 
( 12) ,...,. 

251 
(13) ...... (10) 

2Y 

252 
(141 r-.... 

(111~ r-.... (9) 
2Y 

2C -
2M 

(lSI ...... 

121 logic symbol t pin assignments 

A1~ tJ & 1rl J. N PACKAGES 

MONOSTABLE MUL TIVIBRATORS 1 Q 8 nc 

typical performance A2~ 
> 

(6) 2 nc 9 Rint 
----';"Q 

3 A1 10 Cext 
8~ ~Q 

NO. OF INPUTS 
OUTPUT IT Rext/ 

TOTAL 4 A2 11 
TYPE PULSE RX/ Cext 

HI LO POWER 5 B 12 nc 
RANGE RI CX CX 

'121 1 2 40 ns-28 s 90mW (9)~ (10)~ (lllf 6 Q 13 nc 

'L121 1 2 40 ns-28 s 40mW Rint Cext Rext/Cext 7 GND 14 VCC 

SN54121 (Jl SN74121 (J,NI '121 ... Rint = 2 kn nominal 

SN54L121 (Jl 'L121 ... Rint =4 kn nominal 

122 logic symbol t 

RETRIGGERABLE MONOSTABLE A1~ :J & 11. 

MUL TIVIBRATORS WITH CLEAR A2 EL...c:::... (8) 

81 EL- ~ 
~Q 

82~ ~Q 

m~ R 
RX! 

RI CX CX 

typical performance (9)* (11)* (13,* 

NO. OF INPUTS OUTPUT Rint Cext Rext/Cext 
DIRECT TOTAL 

TYPE PULSE 
HI LO CLEAR POWER 

RANGE 

'122 2 2 YES 45 ns-oo 115 mW 

'L 122 2 2 YES 90 ns-oo 55mW 

'LS122 2 2 YES 45 ns-oo 30mW 

SN54122 (J,FHI SN74122 (J,NI 
SN54L122 (J) 
SN54LS122 (J,FHI SN74LS122 (J,N,FN) 

t Pin numbers shown on logic symbols are for J arid N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

© Ie MASTER 1983 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 A1 8 Q 1 nc 11 nc 

2 A2 9 RINT 2 A1 12 Q 

3 B1 10 nc 3 A2 1.3 Rint 
4 B2 11 CEXT 4 B1 14 nc 

5 CLR 12 nc 5 nc 15 nc 

6 Q 13 
Rext/ 

Cext 
6 B2 16 Cext 

7 GND 14 VCC 7 nc 17 nc 

8 CLR 18 nc 

9 Q 19 
Rext 
cext 

10 GND 20 vcc 

'122 ..• Rint = 10 kn nominal 

'L 122 .•• Rint = 20 kn- nominal 

'LS122 ..• Rint = 10 kn nominal 

873 
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PRODUCT GUIDE 

123 logic symbolt pin assignments 

DUAL RETRIGGERABLE MONO- (1 ) ....... & ~ 
J, N PACKAGES FH, f'N PACKAGES 

1A 1 lA 9 2A 1 nc 11 nc 
STABLE MUL TIVIBRATORS 18 

(2) > (13) 2 lB 10 2B 2 lA 12 2A 
WITH POSITIVE AND NEGA- 10 3 "~iJi 11 2CLR 3 lB 13 2B 

TIVE INPUTS AND DIRECT - (3) r;::: ~ ~ (4) 10 4 In 12 20" 4 lC"ER 14 2CLR 
1CLR R 

(14) ... ~ 5 20 13 10 5 1Q 15 20 
CLEAR 1Cext --,.., CX 6 2Cext 14 1Cext 6 nc 16 nc 

typical performance 1 Rext/Cext 
(15) y 

RX/CX 10 
" 7 2Rext/Cext 15 1 Rext/Cext 7 20 17 

8 GND 16 VCC 8 2Cext 18 lCext (9) - & It 
OUTPUT 2A 9 2Rext/Cext 19 1 Rext/Cext 

TYPE PULSE 
TOTAL 

28 
(10) > 10 GND 20 VCC (5) 20 

RANGE 
POWER 

(11) r.::::: - - (12) 20 2CLR R """-
'123 45 ns-oo 230mW 

2Cext (6) ~ CX 'L123 90 ns-oo 115 mW (7) " 
2Rext /Cext 

.~ RX/CX 
LS123 45 ns-oo 60mW " 
SN54123 (J,FH) SN74123 (J,N) 
SN54L 123 (J) 
SN54LS123 (J,FH) SN74LS123 (J,N,FN) 

124 logic symbolt pin assignments 

DUALVOLTAGE~ONTROLLED OSC VCC J, N PACKAGES 

OSCILLATORS WITH ENABLE 1(15) 
1 2FC 
2 lFC 

INPUTS -~ 5V 3 lRNG 
1 EN (3) 

typical performance 1 RNG --D... RNG [OSC) 4 lCXl 

1 FC E.!......!L ::....£!.. 5 lCX2 
FC 1Y FREQ (4) !G 6 lEN 

TYPE POWER 1CX1 ~ CX 
RANGE 7 lY 

1 CX2 (5) -"oL cx 8 OSC GND 
1 Hz to _ (11)"'7"(" 

'S'124 525mW 2 EN l!.!L..J:::::.. 
60 MHz 2RNG~ 

SN54S124 (J,FH) SN74S124 (J,N,FN) 2 F C .!.!!....1l.. ~2Y 
2CXl ~ OV 
2CX2~ [OSC) 

T(S) 
OSC GND 

t Pin nur:nbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

874 

9 GND 
10 2Y 
11 2EN 
12 2CXl 
13 2CX2 
14 2RNG 
15 OSC VCC 
16 VCC 

FH, FN PACKAGES 
1 nc 11 nc 

2 2FC 12 GND 
3 lFC 13 2Y 
4 lRNG 14 2EN 
5 lCXl 15 2CXl 
6 nc 16 nc 

7 lCX2 17 2CX2 
8 lEN 18 2RNG 
9 lY 19 OSC vcc 

10 OSC GND 20 VCC 

© Ie MASTER 1983 



125 logic symbol, '125t 

QUADRUPLE BUS BUFFER GATES 
10 .ill....t::.. EN 1 

1A EL-
WITH THREE-STATE OUTPUTS 20~ 
typical performance 2A ill.-

MAX MAX 30 .!.!m..l::::... 
TYPE DELAY SOURCE SINK 3A ill-

40 .!1lli:::.. CURRENT CURRENT 
4A~ SN54125 10 ns -2mA 16 mA 

SN74125 10 ns -5.2 mA 16 mA logic symbol, 'LS125A t 

SN54LS125A 8 ns -1mA 12 rnA 1G~ EN 1[> 
SN74LS125A 8 ns -2.6 mA 24 mA 1A EL-

2G~ SN54125 (J,FHl SN74125 (J,Nl 
SN54LS125A (J,FHl SN74LS125A (J,N,FNl 2A~ 

3G~ 
3A~ 
4G~ 
4A~ 

positive logic: Y=A 

126 logic symbol, '126t 

(1) 
QUADRUPLE BUS BUFFER GATES 1G- EN 1 . 1A~ 
WITH THREE-STATE OUTPUTS 

2G~ typical performance 
2A~ 

MAX MAX 3G~ 
TYPE DELAY SOURCE SINK 3A~ 

CURRENT CURRENT 4G 1m-
SN54126 10 ns -2mA 16 mA 4A~ 
SN74126 10 ns -5.2 mA 16 rnA logic symbol, 'LS126At 

SN54LS126A 8.5 ns -1mA 12 mA (1) 
SN74LS126A 8.5 ns -2.6 rnA 24 mA 1G- EN 1[> 

1A .!&.-
SN54126 (J,FHl SN74126 (J,Nl 2G~ 
SN54LS126A (J,FHl SN74LS126A (J,N,FNl '2A~ 

3G~ 
3A~ 

(13) 
4G-
4A i!!L-

positive logic: Y=A 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

\] ~1Y 

~2Y 

----.l!!!. 3Y 

--.J.!!l 4Y 

\] ~1Y 

~2Y 
. (8) 
~3Y 

~4Y 

\] ~1Y 

----.l!!!. 2Y 

~3Y 

---l!.!l. 4 Y 

\] ~1Y 

~2Y 

(8) 
I--- 3Y 

~4Y 

TEXAS)NSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1t1 8 3Y 1 nc 11 nc 

2 1A 9 3A . 2 1G 12 3Y 
3 1Y 10 3cr 3 1A 13 3A 
4 2cr 11 4Y 4 1Y 14 3Cl' 
5 2A 12 4A 5 nc 15 nc 

6 2Y 13 4G 6 2G 16 4Y 
7 GND 14 VCC 7 nc 17 nc 

8 2A 18 4A 
9 2Y 19 4G 

10 GND 20 Vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1G 8 3Y 1 nc 11 nc 

2 1A 9 3A 2 1G 12 3Y 
3 1Y 10 3G 3 1A 13 3A 
4 2G 11 4Y 4 1Y 14 3G 
5 2A 12 4A 5 nc 15 nc 

6 2Y 13 4G 6 2G 16 4Y 
7 GND 14 Vee 7 nc 17 nc 

8 2A 18 4A 
9 2Y 19 4G 

10 GND 20 Vcc 

875 
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128 logic symbolt 

LINE DRIVERS 1A ;;.1[> 
(SN54128 ... 75 !~ DRIVER 18 
SN74128 ... 50 n DRIVER) 

2A 
typical performance 

28 
LOW· HIGH· 

3A 
LEVEL LEVEL 

TYPE DELAY 
OUTPUT OUTPUT 

38 

CURRENT CURRENT 4A 

SN54128 48 rnA -29 rnA 7 ns 48 

SN74128 48 rnA -42.4 rnA 7 ns 
positive logic: Y A+B 

SN54128 (J,FH) SN74128 (J,N) 

131 logic symbols t 

3- TO 8·L1NE DECODERS! 

DEMULTIPLEXERS WITH 

ADDRESS REGISTERS 

(combines decoder and 3·bit 

address register and incorporates 

2 enable inputs to simplify cascading) 

typical performance 

CLOCK 

TYPE TO 
ENABLE TOTAL 

TIME POWER 
OUTPUT 

'ALS131 8.5 ns 10 ns 25mW 

SN54ALS131 (J,FH) SN74ALS131 (N,FN) 

ClK 
(4) 

C8 

A 

B 

C 

(4) 
ClK C8 

( 1) 
A 

B 

C 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no'internal connection. 

X/V 

OR 

DMUX 

:}Gt 

0 (15) YO 

4 

Y5 

Y6 

Y7 

0 (15) YO 

2 

4 

5 Y5 

6 Y6 

7 Y7 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • OALLAS. TEXAS 75265 
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pin assignments 

J. N PACKAGES FH PACKAGE 

1 1Y 8 3A 1 nc 11 nc 

2 1A 9 38 2 1Y 12 3A 

;3 18 10 3Y 3 lA 13 3B 
4 2Y 11 4A 4 1B 14 3Y 

5 2A 12 4B 5 nc 15 nc 

6 2B 13 4Y 6 2Y 16 4A 
7 GND 14 Vee 7 nc 17 nc 

8 2A 18 4B 

9 2B 19 4Y 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 A 9 Y6 1 nc 11 nc 

2 B 10 Y5 2 A 12 Y6 

3 C 11 Y4 3 B 13 Y5 

4 ClK 12 Y3 4 C 14 Y4 

5 G'2 13 Y2 5 ClK 15 Y3 

6 G1 14 Y1 6 nc • 16 nc 

7 Y7 15 YO 7 G'2 17 Y2 

8 GND 16 Vec 8 G1 18 Y1 

9 Y7 19 YO 

10 GND 20 VCC 

© Ie MASTER 1983 
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132 logic symbol t pin assignments 

1A-1!.L &IT 
~1Y 

J, N PACKAGES FH, FN PACKAGES 

QUADRUPLE 2-INPUT POSITIVE-
1B-EL... 

1 1A 8 3Y 1 nc 11 nc 

NAND SCHMITT TRIGGERS 2 18 9 3A 2 1A 12 3Y 

2A~ 3 1Y 10 38 3 18 13 3A 
typical performance 

2B~ ~2Y 4 2A 11 4Y- 4 1Y 14 38 

TYPE HYSTERESIS DELAY 5 28 12 4A 5 nc 15 nc 

3A~ 6 2Y 13 48 6 2A 16 4Y 
'132 0.8 V 15 ns ~3Y 7 GND 14 Vee 7 nc 17 nc 

'LS132 0.8 V 15 ns 3B~ 8 28 18 4A 

'S132 0.55 V 8 ns 4A~ 9 2Y 19 4B 

~4Y 
4B~ 

10 GND 20 Vee 
SN54132 (J,FH) SN74132 (J,N) 

SN54LS132 (J,FH) SN74LS132 (J,N,FN) positive logic: Y = AB 
SN54S132 (J,FH) SN74S132 (J,N,FN) 

133 typical performance logic symbol t pin assignments 

13-INPUT TYPE POWER DELAY A~ & J, N PACKAGES FH. FN PACKAGES 

'ALS133 2rnW 8 ns 
(2) 1 A 9 y 1 nc 11 nc 

POSITIVE-NAND B~ 

(3) 2 B 10 H 2 A 12 y 

GATES 'S133 19 rnW 3 ns c- 3 e 11 I 3 B 13 H 

SN54ALS133 (J,FH) SN74ALS133 (N,FN) 
(4) 4 D 12 J 4 e 14 I 

D-

SN54S133 (J,FH) SN74S133 (J,N,FN) (5) 5 E 13 K 5 D 15 J 
E- 6 F 14 L 6 nc 16 nc 

F~ 7 G 15 M 7 E 17 K 

(7) 
8 GND 16 Vee 8 F 18 L 

~ G G- . Y 9 19 M 
(10) 
H~ 

10 GND 20 Vee 
(11 ) 

1-
(12) 

J-
(13) 

K-

L~ positive logic: Y = ABCDEFGHIJKLM 

(15) 
M-

134 logic symbol t pin assignments 

12-INPUT POSITIVE-NAND GATES & J, N PACKAGES 

WITH THREE-STATE OUTPUTS 
Oc~ EN 1 A 9 y 

A~ 2 B 10 H 

typical performance B~ 3 e 11 I 

c~ 4 D 12 J 
MAX MAX 5 E 13 K 

TYPE DELAY SOURCE SINK D~ 6 F 14 L 

CURRENT CURRENT E~ ~Y 7 G 15 ~ 

F~ \J 8 GND 16 Vee SN54S134 4.5 ns -2 rnA 20 rnA 
G~ 

SN74S134 4.5 ns -6.5 rnA 20 rnA 
H~ 

SN54S134 (J,FH) SN74S134 (J,N,FN) I~ 
(12) 
J~ 

(13) 
K~ 

L~ 

positive logic: Y = ABCDEFGHIJKL 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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FH. FN PACKAGES 

1 nc 11 nc 

2 A 12 y 

3 B 13 H 

4 e 14 I 

5 0 15 J 

6 nc 16 nc 

7 E 17 K 

8 F 18 L 

9 G 19 De 
10 GND 20 Vee 
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135 typical performance logic symbol t pin assignments 

QUAD EXCLUSIVE I TYPE I POWER I DELAY 11c 2C (4) N2 J J, N PACKAGES 

OR/NOR GATES I 'S135 1 325 mW I 8 ns j . ( 1 1A 9 3Y 1 
2 1B 10 3A 

1A .1L- 2 
=1 2~1Y 3 1Y 

SN54S135 (J,FH) SN74S135 (J,N,FN) 18~ 
11 3B 3 

2A~ 
4 1C,2C 12 3C.4C 4 

~2Y 5 2A 13 4Y 5 

28~ 6 2B 14 4A 6 
7 2Y 15 4B 7 

3C,4C (12) N2 
8 GND 16 VCC 8 

9 

3A~ =1 2~3Y 
10 

38 ..!.!!L 
4A~ ~4Y 48~ 

positive logic: Y = A (f) B (f) C = ABC + ABC + ABC + ABC 

136 typical performance logic symbol t pin assignments 
(1) 

J, N PACKAGES 
QUAD EXCLUSIVE·OR TYPE POWER DELAY 1A- =1 ~lY 18~ Q 1 1A 8 3Y 
GATES WITH OPEN· '136 150mW 27 ns 

2A~ 2 1S 9 3A 

COLLECTOR OUTPUTS 'LS136 30mW 18 ns 
28~ ~2Y 3 1Y 10 3B 

SN54136 (J,FH) 
4 2A 11 4Y 

SN74136 (J,N) 3A~ ~3Y 2B 
SN54LS136 (J,FH) SN74LS136 (J,N,FN) 

5 12 4A 

38~ 6 2Y 13 4B 

4A .DlL- ~4Y 
7 GND 14 VCC 

48~ 

positive logic: Y 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

= A (f) B = AS + AB 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

FH, FN PACKAGES 
nc 11 nc 

1A 12 3Y 
1B 13 3A 
1Y 14 3B 
1C,2C 15 3C.4C 
nc 16 nc 

2A 17 4Y 
2B 18 4A 
2Y 19 4B 
GND 20 VCC 

FH, FN PACKAGES 
1 nc 11 nc 

2 1A 12 3Y 
3 1B 13 3A 
4 1Y 14 3B 
5 nc 15 nc 

6 2A 16 4Y 
7 nc 17 nc 

8 2B 18 4A 
9 2Y 19 4B 

10 GND 20 VCC 
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137 logic symbol t 

3· TO 8·L1NE DECODERS! Gl 
DEMUL TIPLEXERS WITH 

ADDRESS LATCHES A 
typical performance 

B 

TYPE 
SELECT ENABLE TOTAL c 

TIME TIME POWER 

'ALS137 11 ns 10 ns 25 mW 

'LS137 17.5 ns 16 ns 55 mW 

SN54ALS137 (J,FH) SN74ALS137 (N,FN) 
SN54LS 137 (J,FH) SN74LS137 (J,N,FN) 

A 

B 

C 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

X/V 

a 

V5 

V6 

V7 

OR 

DMUX 

a 

V5 

V6 

V7 

TEXAS)NSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

© Ie MASTER 1983 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 A 9 Y6 1 nc 11 nc 

2 B 10 Y5 2 A 12 Y6 

3 e 11 Y4 3 B 13 Y5 

4 GL 12 Y3 4 e 14 Y4 

5 (;2 13 Y2 5 GL 15 Y3 

6 G1 14 Y1 6 nc 16 nc 

7 Y7 15 YO 7 G2 17 Y2 

8 GND 16 Vee 8 G1 18 Y1 

9 Y7 19 YO 

10 GND 20 Vee 
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138 logic symbol t 

3· TO 8·L1NE DECODERS/ 

DEMUL TIPLEXERS 

typical performance 

TYPE 
SELECT 

TIME 

'ALS138 8.5 ns 

'LS138 22 ns 

'S138 8 ns 

SN54ALS138 (J,FH) 
SN54LS138 (J,FH) 
SN54S138 (J,FH) 

ENABLE TOTAL 

TIME POWER 

9 ns 25 mW 

21 ns 31 mW 

7 ns 245 mW 
G2B 

SN74ALS138 (N,FN) 
SN74LS138 (J,N,FN) 
SN74S138 (J,N,FN) 

BIN/OCT 

EN 

OR 

DMUX 

:}Gt 

139 
DUAL 2· TO 4·LINE 

DECODERS/DEMULTIPLEXERS 
typical performance 

TYPE 
SELECT 

TIME 

'ALS139 

'LS139 '22 ns 

'S139 7.5 ns 

SN54ALS139 (J,FH) 
SN54LS139 (J,FH) 
SN54S139 (J,FH) 

ENABLE TOTAL 

TIME POWER 

19 ns 34mW 

6 ns 300 mW 

logic symbol t 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

Y6 

Y7 

0 

2 

3 

(4) 
"""'--1 YO 

(5) 

....... --.(_9)_2Y3 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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pin assrgnments 

J, N P~ CKAGES FH'. FN PACKAGES 

1 A \ 9 Y6 1 nc 11 nc 

2 B 10 Y5 2 A l2 Y6 
3 e 11 Y4 3 B 13 Y5 
4 C!2A 12 Y3 4 e 14 Y4 
5 G2B 13 Y2 5 G2A 15 Y3 
6 Gl 14 Yl 6 nc 16 nc 

7 Y7 15 YO 7 ~2B 17 Y2 
8 GND 16 Vee 8 Gl 18 Yl 

9 Y7 19 YO 
10 GND 20 Vee 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 lG 9 2Y3 1 nc 11 nc 

2 lA 10 2Y2 2 lG 12 2Y3 
3 lB 11 2Yl 3 lA 13 2Y2 
4 lYO 12 2YO 4 lB 14 2Yl 
5 lYl 13 2B 5 lYO 15 2YO 
6 lY2 14 2A 6 nc 16 nc 

7 lY3 15 2G 7 lYl 17 2B 
8 GND 16 Vee 8 1Y2 18 2A 

9 lY3 19 2G 
10 GND 20 Vee 

@ Ie MASTER 1983 
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140 logic symbol t pin assignments 

DUAL 4-INPUT POSITIVE- lA-1!.L &[> J. N PACKAGES FH. FN PACKAGES 

lB~ 
1 1A 8 2Y 1 nc 11 nc 

NAND 50-OHM LINE DRIVERS 
~lY 2 16 9 2A 2 1A 12 2Y 

typical performance lC~ 3 nc 10 26 3 16 13 2A 

26 
lD~ 

4 1C 11 nc 4 nc 14 
LOW- HIGH- 5 10 12 2C 5 nc 15 nc 

POWER 
LEVEL LEVEL 2A..J2.L.- 6 1Y 13 20 6 1C 16 nc 

TYPE DELAY PER 
OUTPUT OUTPUT 2B..i!&-

7 GNO 14 VCC 7 nc 17 nc 

GATE ~2Y 8 10 18 2C 
CURRENT CURRENT 2C~ 9 1Y 19 20 

'S140 60mA -40mA 4 ns 44mW 
2D~ 

10 GNO 20 Vce 

SN54S140 (J,FH) SN74S140 (J,N,FN) 
positive logic: Y = ABCD 

141 logic symbol t pin assignments 

BCD/DEC 
J. N PACKAGES 

BCD-TO-DECIMAL [> 
00 ~ 

(16) 0 1 8 9 3 

DECODER/DRIVER I 

1,0 
I--.. (15) 1 2 9 10 7 

typical performance 20 ~ 
(8) 

2 3 A 11 6 

A 
(3) 

30 1'-0.. (9) 
3 

4 0 12 GNO 
1 

OUTPUT OFF-STATE (6) ~ (13) 5 VCC 13 4 
TOTAL B 2 40 4 6 6 14 5 TYPE SINK OUTPUT 

C 
(7) 

50 ~ 
(14) 5 POWER 4 7 C 15 1 

CURRENT VOLTAGE D 
(4) 

8 60 ~ 
(11) 6 8 2 16 0 

'141 7 mA 60 V 80mW aEN 70 ~ 
(10) 7 

SN74141 (J,N) 80 
...... (1) 8 

90 ..... (2) 9 

>9Za --

142 logic symbolt pin assignments 

COUNTE R/LATCH/ ffiB (13) 
Cll 

J, N PACKAGES 

1 ClR 9 1 
DECODER/DRIVER 2 7 10 0 

CTR BCD/DEC 
typical performance 

DIV10 [>00 ~O 3 6 11 8 
110 1 4 4 12 9 

OUTPUT OFF-STATE ~1 TOTAL ~ 
10 5 5 13 STRB 

TYPE SINK OUTPUT 20 ~2 6 3 14 Go POWER (15) 110 2 ~3 CURRENT VOLTAGE ClK - - ~+ 30 7 2 15 ClK 

'142 7 mA 55 V 340mW 40 ~4 8 GND 16 VCC 
~ 

SN74142 (J,N) CLR~ 50 ~5 
R 110 4 

60 ~6 
~ 70 ~7 
110 8 80 ::::....J..!2l 8 

~9 , 90 

CT~8 ~QD 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS)NSTRUMENTS 
INCORPORATED 
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143,144 logic symbolt ' pin assignments 

COUNTE RS/LATCH ES/ iii/ABo (61 ..... ... L.::: ~1 (17) J, N PACKAGES 

DECODERS/DRIVERS ~ 
14 OA 1 SCEI 13 9 

(5) 15 
(18) 

OB 
typical performance BI ~1 (19) 2 ClK 14 c 

RBi 
(4) ...... & 

16 Oc 3 ClR 15 a 
OUTPUT OFF-5TATE (20) 

STRs 
(21) - C13 I 

17 Qo 4 RBI 16 b 
TYPE SINK OUTPUT , r 5 BI 17 OA 

CURRENT VOLTAGE 
CTROIV10 CT=0l- I- G18 Q BI/ 

""'" 
(15) 

OB SN54143 15 rnA· 7V -, 130 Z14 1 a18 a 6 ABo 
18 

SN74143 15 rnA· 7V (3) 
BCOnSEG Q ""'"- (16) 

b 
CIR ...... [> b18 

R (14) 7 DP 19 QC 
SN54144 20 rnA 15 V (23) -, 130 Z15 2 [T3] c18 Q i'-o.. c 

PcEi V11 (9) 8 dp 20 aD 
SN74144 25 rnA 15V (1) d18Q ....... d 

SCEi V11 (11) 9 d 21 STRB 

SN54143 (J) SN74143 (J,N) 
(2) l....t:... 

Z16 4 e18Q ..... -, 130 e 10 f 22 MAX 

SN54144 (J) SN74144 (J,N) 
G12 

f18Q ...... (10) 

11+ 
f 11 e 23 PCEI 

ClK 
g18Q ..... 

(13) 
-, 130 Z17 8 9 12 GND 24 VCC 

-'12CT=9 - (22) 
MAX 

OP (7) 

• Constant current 

145 
BCD·TO·DECIMAL DECODERS/ 

DRIVERS FOR LAMPS, RELAYS, MOS 

typical performance 

OUTPUT OFF-8TATE 
TOTAL 

TYPE SINK OUTPUT 

CURRENT VOLTAGE 
POWER 

'145 80 mA 15 V 215mW 

'54LS145 12 mA 15 V 35mW 

'74LS145 80mA 15 V 35mW 

SN54145 (J,FH) SN74145 (J,N) 

SN54LS145 (J,FH) SN74LS145 (J,N,FN) 

147 
10·LlNE DECIMAL TO 

4·LINE BCD PRIORITY 

ENCODERS 

typical performance 

TYPE POWER DELAY 

'147 225mW 10 ns 

'LS147 60mW 15 ns 

SN54147 (J,FH) SN74147 (J,N) 

SN54LS147 (J,FH) SN74LS147 (J,N,FN) 

t Pin numbers shown on logic symbols 

are for J and N packages only. 

nc - no internal connection. 

A 

B 

C 

D 

[> 

logic symbolt 

BCD/DEC 
[> o Q "-

(1) 
0 

1 Q ...... 
(2) 

1 

2 Q ..... (3) 
2 

(15) - (4) 
1 3Q 3 

(14) 
2 4Q - (5) 

4 
(13) 

4 50 - (6) 
5 

(12) 
8 60 

...... (7) 
6 

70 ...... (9) 
7 

-~QEN 8Q ....... (10) 
8 

9Q"-
(11) 

9 

>9Zo: 

logic symbolt 

1 (11),....., 1 
HPRI/BCD 

2~2 
3..illb 3 

4 (1) ....... 4 1:::::...J2L A 

5...m.-t::. 5 2::::-iZL B 

6..E.L..t:::.. 6 4~C 

7~7 8~D 
8~8 
9 (10) ........ 9 

TEXAS INSTRUMENTS 
INCORPORATED 
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18Q - (8) 
dp 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 0 9 7 1 nc 11 nc 

2 1 10 8 2 0 12 7 

3 2 11 9 3 1 13 8 
4 3 12 0 4 2 14 9 
5 4 13 C 5 3 15 0 

6 5 14 8 6 nc 16 nc 

7 6 15 A 7 4 17 C 
8 GND 16 Vee 8 5 18 B 

9 6 19 A 
10 GND 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 4 9 A 1 nc 11 nc 

2 5 10 9 2 4 12 A 

3 6 11 1 3 5 13 9 

4 7 12 2 4 6 14 1 

5 B 13 3 5 7 15 2 
6 C 14 0 6 nc 16 nc 

7 B 15 nc 7 B 17 3 

8 GND 16 Vec 8 c 18 0 

9 8 19 nc 

10 GND 20 Vcc 

@ Ie MASTER 1983 



148 logic symbolt 

8· TO 3·LlNE OCTAL HPRI/BIN 

PRIORITY ENCODERS 0 
(101 ...... 

0/Z10 10 - ;;;'1 

typical performance 1 
( 111 ...... 

1/Z11 11 -
TYPE POWER DELAY 2 

(121 -- 2/Z12 12- ~ 

'148 190mW 12 ns 3. 
(131 -- 3/Z13 13 .... ~EO 

'LS148 60mW 15 ns (11 
18 ...... 14-1-4 4/Z14 

SN54148 (J,FH) SN74148 (J,N) 
5 

(21 -- 15-1-
a~GS 

5/Z15 
SN54LS148 (J,FH) SN74LS148 (J,N,FN) (31 -- 6/Z16 16-1-

150 
1·0F·16 DATA 

SELECTORSI 

MULTIPLEXERS 

typical performance 

DATA 

TYPE TO INV 
FROM TOTAL 

ENABLE POWER 
OUTPUT 

'150 11 ns 18 ns 200 mW 

SN54150 (J,FH) SN74150 (J,N) 

6 

7 
(41 ...... 

7/Z17 

r- V18 

EI (51 1 """'"- ENa 

logic symbolt 

G~EN 

17-1-

MUX 

A~ } B~O 
C .!.ill- 3 G is 
o l.!1!....-

EO .!!!L.- 0 

E1 lZ.!...- 1 

E2~ 2 

E3~ 3 

E4~ 4 

E5~ 5 

E6 .!!!...-- 6 

E7~7 
E8~8 
E9~9 

1a~AO 
2a :::::....J!L A 1 

4a ::=:......ili.. A2 

~w 

E10 ~ 10 

E11 ~ 11 

E12 ~ 12 

E13 ~ 13 

E14 ..!.!Zl..- 14 

E15 ~ 15 L...,;,;~ ___ -' 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS)NSTRUMENTS 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 4 9 AO 1 nc 11 nc 

2 5 10 0 2 4 '2 AO 

3 6 11 1 3 5 13 0 

4 7 12 2 4 6 14 1 

5 El 13 3 5 7 15 2 

6 A2 14 GS 6 nc 16 nc 

7 Al 15 EO 7 El 17 3 

8 GND 16 Vee 8 A2 18 GS 

9 Al 19 EO 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 E7 13 e 1 nc 15 nc 

2 E6 14 B 2 E7 16 e 
3 E5 15 A 3 E6 17 8 

4 E4 16 E15 4 E5 18 A 
5 E3 17 E14 5 E4 19 E15 

6 E2 18 E13 6 E3 20 E14 

7 E1 19 E12 7 E2 21 E13 

8 EO 20 Ell 8 nc 22 nc 

9 G 21 E10 9 E1 23 E12 

10 W 22 E9 10 EO 24 Ell 

11 0 23 E8 11 G 25 El0 

12 GND 24 Vee 12 W 26 E9 

13 0 27 E8 

14 GND 28 Vee 

883 

UJ 
+'" 
C 
Q) 

E 
::J 
~ 
+'" 
UJ 
C 

UJ 
ca 
X 
Q) 

I-



en 
+-' 
C 
Q) 

E 
:J 
l.
+-' en 
c 
en as x 
Q) 

I-
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151 logic symbol t 

1-0F-8 DATA SELECTORS/MULTIPLEXERS MUX 

typical performance G .!ZLt:::... EN 

A .illL- :}G4 DELAY TIMES (10) 

DATA DATA TO 
8-

TYPE TOINV NON-INV FROM TOTAL c .!2L-

OUTPUT OUTPUT ENABLE POWER oo~ 0 

01 EL- 1 '151 A 8 ns 16 ns 22 ns 145 mW (2) 
'ALS151 6 ns 5 ns 4.5 ns 30mW 02- 2 

( 1) 
'AS 151 3 ns ·3.5 ns 5 ns 130 mW 03~ 3 

(15) 
'LS 1 51 11 ns 18 ns 27 ns 30 mW 04~ 4 

'S 151 4.5 ns 8 ns 9 ns 225 mW 05~ 5 

06~ 6 

SN54151 A (J,FH) SN74151 A (J.N) 07~ 7 

SN54ALS151 (J,FH) SN74ALS151 (N,FN) 

SN54AS151 (J,FH) SN74AS151 (N,FN) 

SN54LS151 (J,FH) SN74LS151 (J,N,FN) 

SN54S151 (J,FH) SN74S 151 (J,N,FN) 

152 logic symbol t 

1-of-8 DATA SELECTORS/MULTIPLEXERS 
MUX 

(10) 

typical performance 
A-

]G~ B~ 
DELAY TIMES (8) 

c-
DATA (5) 

FROM TOTAL 00- 0 
TYPE TOINV (4) 

OUTPUT ENABLE POWER 01- 1 

02 EL- 2 
'152A 8 ns 130 mW (2) 

'LS 152 11 ns 18 ns 
03- 3 

28 mW 04~ ~ 4 
(13) 

05- 5 
(12) 

SN54152A (J,FH) 06- 6 
(11 ) 

SN54LS152 (J,FH) SN74LS152 (J,N,FN) 07- 7 

153 logic symbol t 

DUAL 4-LlNE TO 1-LlNE DATA 

SELECTORS/MUL TIPLEXERS A~ 0) 0 
B~ G-

typical performance 1 3 ., 
DELAY TIMES MUX 

1 G .ill...J:::.. DATA TO EN 

FROM TOTAL ICO~ TYPE NON-INV 0 

1C1~ 
OUTPUT 

ENABLE POWER 1 

1C2~ 2 
'153 14 ns 17 ns 180 mW 

1C3 .EL.- 3 
'ALS153 5 ns 4.5 ns 31.5 mW 2G~ 
'AS153 3.5 ns 5 ns 105 mW (10) 

2CO~ 

'L153 27 ns 34 ns 90mW 2C1 .ll.!t-
'LS153 14 ns 17 ns 31mW 

(12) 
2C2~ 

'S153 6 ns 9.5 ns 225 mW 2C3~ 

SN54153 (J,FH) SN741 53 (J,N) 
SN54ALS153 (J,FH) SN74ALS153 (N,FN) 
SN54AS153 (J,FH) SN74AS153 (N,FN) 
SN54L 153 (J) 
SN54LS 153 (J,FH) SN74LS 153 (J,N,FN) 
SN54S153 (J,FH) SN74S153 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

r' 

(5) 
~y 

~w 

~w 

~1Y 

~2Y 

TEXAS INSTRUMENTS 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 03 9 C 1 nc 11 nc 

2 02 10 B 2 03 12 c 
3 01 11 A 3 02 13 B 

4 00 12 07 4 01 14 A 

5 Y 13 06 5 00 15 07 

6 W 14 05 6 nc 16 nc 

7 G 15 04 7 Y 17 06 

8 GNO 16 Vcc 8 W 18 05 

9 '?j 19 04 

10 GNO 20 vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 04 8 C 1 nc 11 nc 

2 03 9 B 2 04 12 c 
3 02 10 A 3 03 13 B 

4 01 11 07 4 02 14 A 

5 00 12 06 5 nc 15 nc 

6 W 13 05 6 01 16 07 

7 GNO 14 Vcc 7 nc 17 nc 

8 00 18 06 

9 w 19 05 

10 GNO 20 vcc 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 lG 9 2Y 1 nc ·11 nc 

2 B 10 2CO 2 lG 12 2Y 

3 lC3 11 2Cl 3 B 13 2CO 

4 lC2 12 2C2 4 lC3 14 2Cl 

5 lCl 13 2C3 5 lC2 15 2C2 

6 lCO 14 A 6 nc 16 nc 

7 lY 15 2G 7 rCl 17 2C3 

8 GNO 16 Vcc 8 lCO 18 A 

9 lY 19 2~ 

10 GNO 20 Vcc 
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154 
4·LINE TO 16·LlNE DECODERS/ 

DEMUL TIPLEXERS 

typical performance 

SELECT ENABLE TOTAL 
TYPE 

TIME 

'154 23 ns 

'L154 46 ns 

SN54154 (J,FH) 
SN54L 154 (J) 

TIME POWER 

19 ns 170 mW 

38 ns 85mW 

SN74154 (J,N) 

logic symbol t 

A (23) 

B (22) 

c (21) 

D (20) 

1 

2 

4 

S 

x/v 

Gl (lS) -...~ 
02 (19) -...1 I EN 

OR 

DMUX 

A (23) 

B (22) 

c (21) 

D (20) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

, 

O~ (1 ) 

1~ (2) 

2 ...... (3) 

3!'oo.. 
(4) 

4!'oo.. (S) 

S ..... (6) 

6~ (7) 

7 ..... (S) 

s!'oo.. (9) 

9 ..... (10) 

10 ..... (11 ) 

11 .... (13) 

12 ..... 
(14) 

13 
...... (1S) 

14 ...... (16) 

1 .... !'oo.. (17) 

0 ...... (1) 

1 ....... (2t 

2 
.....;. (3) 

3!'oo.. (4) 

4 ..... (S) 

S ..... (6) 

6 ..... (7) 

7 ..... (S) 

S~ (9) 

9 t--... (10) 

10 ~ (11) 

11 
~ (13) 

12 
t--... (14) 

13 '" 
(lS) 

~ (16) 
14 

lS ~ 
(17) 

TEXAS INSTRUMENTS 
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pin assignments 

J. N PACKAGES FH PACKAGE 

0 1 0 13 11 1 nc 15 nc 

1 2 1 14 12 2 0 16 11 

2 
3 2 15 13 3 1 17 12 

4 3 16 14 4 2 18 13 
3 5 4 17 15 5 3 19 14 
4 6 5 18 G1 6 4 20 15 

S 7 6 19 G2 7 5 21 G1 

6 8 7 20 D 8 nc 22 nc 

7 
9 8 21 C 9 6 23 G2 

10 9 22 B 10 7 24 D 
S 11 10 23 A " B 25 C 

9 12 GND 24 VCC 12 9 26 B 

10 13 10 27 A 

11 14 GND 28 VCC 

12 

13 

14 

lS 

0 

1 

2 

3 

4 

S 

6 

7 

S 

9 

10 

11 

12 

13 

14 

lS 

en 
of-' 

c: 
Q) 

E 
::l 
s-
of-' en 
c: 
en 
ctl 
X 
Q) 

I-

885 



en 
+-' 
C 
Q) 

E 
:J 
~ 
+-' en 
c 

en 
tU 
>< 
Q) 
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155 logic symbolt 

DECODERS/DEMUL TIPLEXERS 
2-line to 4-line Decoder 

(totem pole outputs) 
XIV 

typical performance '&'"" 00: 
I'-.. (7) 

~ (S) 
SELECT ENABLE TOTAL 1G (2) 1 0: ,..." 

TYPE EN 0: ~ (5) 
TIME TIME POWER 1C (1) 20: 

~ (4) 
(13) ~ 30: 

'155 21 ns 16 ns· 125mW A 1 
B 

(3) 
2 O~ ~ 

(9) 
'LS155 18 ns 15 ns 30mW 

~ (10) 
1 ~ ...... 

SN54155 (J,FH) SN74155 (J,N) 
2G 

(14) ....... 2~ ..... 
(11) 

EN~ SN54LS155 (J,FH) SN74LS155 (J,N,FN) 
2C (15) ...... ...... (12) 

3~ 

logic symbol t 

logic symbolt 1-line to 4-line DMUX 

3-line to B-line Decoder 
(13) 

XIV 
A 0) 0 

0 ...... (9) (3) G-
2YO B 1 3 

(13) 1 ...... (10) 
2Y1 

..,. 
r" 

A 1 (11) DMUX 

B 
(3) 

2 
2 ..... 2Y2 O~ 

(7) 
(12) (2) ,....", 

C 
(1) 

J4 

3"- 2\'3 1G G4 
1"- (S) 

~ 4"'-
(7) 

1YO (1) 2~ (5) 
1C 4 

G J2)r..... 

JEN 

5~ (S) 
1Y1 31"-0... (4) 

~ s"" 
(5) (9) 1Y2 ~ 

7"-
(4) 

1Y3 2G 
(14) ...... ...... (10) 

2C 
(15) ,....", ...... (11) 

...... (12) 

156 logic symbolt 

2-line to 4-line Decoder 
DECODERS/DEMULTIPLEXERS 

XIV 
(open-collector outputs) 

(7) 

'&'"" 00:0 
...... 

typical performance ...... (S) 
1G (2) ,....", 1 o:Q 

SELECT ENABLE TOTAL EN 0: ...... (5) 
TYPE (1 ) 20:Q 

TIME TIME POWER 1C ....... (4) 
(13) --- 30:Q 

'156 23 ns 18 ns 125 mW A 1 
(3) ...... (9) B 2 o~Q 'LS156 33 ns 26 ns 31 mW &"" 1 ~O ..... (10) 

(14) ....... (11) SN54156 (J,FH) SN74156 (J,N) 2G EN~ 2~0 r-.... 
SN54LS156 (J,FH) SN74LS156 (J,N,FN) 2C 

(15) ,....", 
3~QI'-o.. (12) 

1-line to 4-line DMUX 

logic symbolt (13) 
3-line to B·line Decoder A 0) 0 (3) G-

B 1 3 
XIV .,. . r 

o Q""'" 
(9) 

2YO DMUX 
,,-(7) (13) 

1 10""'" 
(10) 

2Y1 (2) ...... oQ A 1<3 ~ (S) (3) (11) G4 
B 2 2Q~ 2Y2 10 

(1) 

J4 
30 

...... (12) 
2Y3 1C 

(1 ) 
4 2Q 

...... (5) 
C 

~ "" (4) 
4Q 

...... (7) 
1Y0 3Q 

G J2)r..... 

JEN 
5Q ...... (S) 

1Y1 ~ (9) 
(14) ...... 

~ -.... (5) 2<3 ...... (10) 
SQ 1Y2 

(11) 
7Q 

...... (4) 
1Y3 2C 

(15) ....... "" ....... (12) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection_ 

1Y0 

1Y1 

1Y2 

1Y3 

2YO 

2Y1 

2Y2 

2Y3 

A 

1Y0 B 

1Y1 C 

1Y2 

1Y3 G 

2YO 

2Y1 

2Y3 

2Y4 

1Y0 

1Y1 

1Y2 

1Y3 

2YO 

2Y1 

2Y2 

2Y3 

A 
1YO B 

1Y1 C 

1Y2 

1Y3 G 
2YO 

2Y1 

2Y3 

2Y4 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1C 9 2YO , 1 I nc 11 nc 

2 1G 10 2Y1 2 1C 12 2YO 

3 B 11 2Y2 3 1G 13 2Y1 

4 1Y3 12 2Y3 4 B 14 2Y2 

5 1Y2 13 A 5 1Y3 15 2Y3 

6 1Y1 14 2G 6 nc 16 nc 

7 1YO 15 2C 7 1Y2 17 A 

8 GND 16 VCC 8 1Y1 18 2G 

9 1YO 19 2C 
10 GND 20 VCC 

logic symbolt 
1-line to B-line DMUX 

DMUX 
01'-0.. (9) 

2YO 

(13) 1~ (10) 
2Y1 

]:lG% 
(11 ) 

(3) 2~ 2Y2 
(12) 

(1 ) 3"- 2Y3 

Uill.. (7) 
4"" 1YO 

(21,....", 

] 51'-0.. 
(S) 

1Y1 

~ Sl'--.. 
(5) 

1Y2 

7"" 
(4) 

1Y3 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1C 9 2YO 1 nc 11 nc 

2 1G 10 2Y1 2 1C 12 2YO 

3 B 11 2Y2 3 1G 13 2Y1 

4 1Y3 12 2Y3 4 B 14 2Y2 

5 1Y2 13 A 5 1Y3 15 2Y3 

6 1Y1 14 2G 6 nc 16 nc 

7 1YO 15 2C 7 1Y2 17 A 

8 GND 16 VCC 8 1Y1 18 2n 

9 1YO 19 2C 

10 GND 20 VCC 

logic symbolt 
1·line to B·line DMUX 

DMUX 
00 

-.... (9) 
2YO 

...... (10) 
(13) 

]:lG% 
10 2Y1 

...... (11) 
(3) 20 2Y2 

30 r-.... (12) 
(1) 2Y3 

fuEL 40 ""'" 
(7) 

(S) 
1YO 

(21,....", 

] 5Q I'-... 1Y1 

~ sQ 
...... (5) 

1Y2 
...... (4) 

70 1Y3 

© Ie MASTER 1983 



157 logic symbolt 

QUAD 2- TO l·LINE DATA 
G~ EN 

SELECTORS/MUL TIPLEXERS 
AlB l.!.!....- G1 

(non-inverted data outputs) .., 
typical performance 1A~ ,. 

1B~ 1 
DELAY TIMES 2A~ 

2B~ DATA TO 
FROM TOTAL 

TYPE NON-INV 3A .!!.!l.-
OUTPUT 

ENABLE POWER 3B~ 
4A .llil-'157 9 ns 14 ns 150 mW 

'ALS157 5 ns 6.5 ns 39 mW 4B~ 

'Ll57 18 ns 27 ns 75 mW 

'LS157 9 ns 14 ns 49 mW 

'S157 5 ns 8 ns 250 mW 

SN54157 (J,FHI SN741 57 (J,NI 
SN54ALS157 (J,FHI SN74ALS157 (N,FNI 
SN54L 157 (Jl 
SN54LS 157 (J,FHI SN74LS157 (J,N,FNI 
SN54S157 (J,FHI SN74S157 (J,N,FNI 

158 logic symbolt 

QUAD 2- TO l-LiNE DATA 

SELECTORS/MUL TIPLEXERS G~ EN 

AlB .!.!L.- G1 
(inverted data outputs) , 
typical performance 1A~ ,. 

1B~ 1 
DELAY TIMES 2A~ 

DATA FROM TOTAL 2B~ 
TYPE TOINV 3A .!!.!l.-

OUTPUT ENABLE POWER 
3B~ 

'ALS158 5 ns 6.5 ns 11.5 mW 4A .llil-
'LS158 7 ns 12 ns 24mW 4B~ 
'S158 4 ns 7 ns 195 mW 

SN54ALS158 (J,FHI SN74ALS158 (N,FNI 
SN54LS158 (J,FHI SN74LS158 (J,N,FNI 
SN54S 158 (J,FHI SN74S158 (J,N,FNI 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

r 
MUX ~1Y 

~2Y 

~3Y 

~4Y 

r 
MUX ~1Y 

~2Y 

~3Y 

~4Y 

TEXAS INSTRUMENTS 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 AlB 9 3Y 1 nc 11 nc 

2 1A 10 3B 2 AlB 12 3Y 

3 1B 11 3A 3 1A 13 3B 

4 1Y 12 4Y 4 1B 14 3A 

5 2A 13 4B 5 1Y 15 4Y 

6 2B 14 4A 6 nc 16 nc 

7 2Y 15 G 7 2A 17 4B 

8 GND 16 Vee 8 2B 18 4A 

9 2Y 19 G 
10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 AlB 9 3Y 1 nc 11 nc 

2 1A 10 3B 2 - AlB 12 3Y 

3 1B 11 3A 3 1A 13 3B 

4 1Y 12 4Y 4 1B 14 3A 

5 2A 13 4B 5 1Y 15 4Y 

6 2B 14 4A 6 nc 16 nc 

7 2Y 15 G 7 2A 17 4B 

B GND 16 Vee 8 2B 18 4A 

9 2Y 19 G 
10 GND 20 Vee 

I 

887 

(J) ..... 
C 
Q) 

E 
:J 
L. ..... 
(J) 

C 

(J) 
as 
>< 

{E. 



en ..... 
C 
Q) 

E 
:::J 
~ ..... en 
s::: 
en 
as 
X 
Q) 

I-
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159 
4- TO 16-LINE DECODERS! 

DEMULTIPLEXERS 

(open-collector outputs) 

typical performance 

SELECT ENABLE 
TYPE 

TIME TIME 

'159 24 ns 19 ns 

TOTAL 

POWER 

170mW 

SN54159 (J,FH) SN74159 (J,N) 

logic symbol, '159t 

A 

·B 

C 

D 

(23) 

(22) 

(21) 

(20) 

(1S) _ 

(19) _ 

A (23) 

B (22) 

c (21) 

D (20) 

G1 (1S) 

<32 (19) 

x/v 

1 

2 

4 

8 

MEN 
OR 

DMUX 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

oQ ..... 

1Q-

2Q-

3Q-

4Q-

S.:100.... 

6Q~ 
7QIoo.... 

sQ~ 
9QIoo.... 

10QIoo.... 

11Q -
12Q .... 

130 -
140 -
15Q ..... 

(1) 

(2) 

(3) 

(4) 

(S) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(13) 

(14) 

(15) 

(16) 

(17) 

o 
1 

2 

3 

4 

S 

6 

7 

S 

9 

10 

11 

12 

13 

14 

1S 

t.=:a...J.:::.I~2 

~"":":':""-3 

~~(~5)~4 

5Q~~~-5 

~..,..l.:.I~6 

a;::.-.Io:~-7 

a;::.....:;~-S 

f.;:::II-':';';;':"-9 

~-.I..:...u- 10 

a;;:a. .... .:.::L.-11 

(15) 13 

(16) 14 

(17) 15 
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pin assignments 

J. N PACKAGES FH PACKAGE 

1 0 13 11 1 nc 15 nc 

2 1 14 12 2 0 16 " 3 2 15 13 3 1 17 12 

4 3 16 14 4 2 18 13 

5 4 17 15 5 3 19 14 

6 5 18 G1 6 4 20 15 

7 6 19 G2 7 5 21 G1 

8 7 20 0 8 nc 22 nc 

9 8 21 C 9 6 23 G2 

10 9 22 B 10 7 24 0 

11 10 23 A 11 8 25 C 

12 GND 24 VCC 12 9 26 B 

13 10 27 A 

14 GND 28 Vec 

© Ie MASTER 1983 



160 
SYNCHRONOUS 4·BIT 

COUNTERS 

(decade, direct clear) 
typical performance 

COUNT 
TYPE 

FREQ 

'160 25 MHz 

'ALS160 40MHz 

'AS160 

'LS160A 25 MHz 

SN54160 tJ.FH) 
SN54ALS160(J.FH) 
SN54AS160 (J.FH) 
SN54LS160A (J.FH) 

161 
SYNCHRONOUS 4·BIT 

COUNTERS 

(binary, direct clear) 

typical performance 

TYPE 
COUNT 

FREQ 

'161 25 MHz 

'ALS161 40 MHz 

'AS161 

'LS161A 25 MHz 

SN54161 (J.FH) 
SN54ALS161 (J.FH) 
SN54AS161 (J.FH) 
SN54LS161A(J.FH) 

CLEAR 

ASYNC-L 

ASYNC-L 

ASYNC-L 

A'SYNC-L 

TOTAL 

POWER 

305 mW 

60mW 

93 mW 

SN74160 (J.N) 
SN74ALS 160 (N.FN) 
SN74AS160 (N.FN) 
SN74LS 160A (J.N.FN) 

CLEAR 

ASYNC-L 

ASYNC-L 

ASYNC-L 

ASYNC-L 

TOTAL 

POWER 

305 mW 

60mW 

93 mW 

SN74161 (J.N) 
SN74ALS 161 (N.FN) 
SN74AS161 (N.FN) 
SN74LS161A (J.N.FN) 

logic symbol, '160t 

CTRDIV10 
m~ CT=O 

-- ~9) Ml lOAD 

M2 
(10) 

ENT ~ G3 

(15) 
-, 3CT=9 - RCO 

ENP 2L- G4 

ClK.EL...t:::::.. C5/2 3 4+ ., .. ,. 
A 2L-... 1 .... 5-D--[1-] - ..... -,I.,.I---«~:: OA 

B~ [2] 0 ~B 
C ill- [4] I--- n~ 

(6) (11) ""\,; 
D~ [8] 00 

logic symbol, 'LS160At 

CTRDIV10 
m~ CT=O 

-- ~9) Ml lOAD 

M2 
(10) 

ENT - G3 

(15) 
3CT=9 - RCO 

ENP.!!.L- G4 

Cl K (2) C5/2 3 4+ ., .. ,. 
A 2L- 150 [1] (14) 

(4) ~'_--=~ __ -I~ OA 

~ ill:: [2] ~ OB ( 

D~ [4] ~OC 
1o.-_.....:.;[8;.;.J __ """~ 0 0 

logic symbol, '161 t 

CTRDIV16 

m ~ CT=O 

-- ~9) Ml lOAD 

M2 
(10) 

ENT ~ G3 

(15) 
-, 3CT=15 ~ RCO 

ENP 2L- G4 

ClK ~ C5/234+ ., .. ,. 
A 2L-... l .... 5-D--[1-]-..... -,I.,.~ 0A 

B~ [2] (13) --o2i OB 
C ill- [4] - Oc 

(6) (11) 
0- [8] ~OD 

logic symbol, 'LS161At 

CTRDIV16 
m~ CT=O 

lOAD 
__ ~9) Ml 

M2 
(10) 

ENT ~ G3 

(15) 
3CT=15 ~ RCO 

ENP 2L- G4 

ClK (2) C5/2 3 4+ 
~ .. 

A 2L- 150 [1] 

B~' (2) 

C ill- [4] 

D~ [8] 

,. 
(14) 
~OA 
~OB 

(11) Oc 
0--- 00 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 m 9 mAO 1 nc 11 nc 

2 CLK 10 ENT 2 CLR 12 lOAn-
3 A 11 00 3 CLK 13 ENT 
4 B 12 Oc 4 A 14 00 
5 C 13 OB 5 B 15 Oc 
6 0 6 nc 16 nc 

7 ENP 15 RCO 7 C 17 0B 

8 GNO 16 VCC 8 0 

pin assignments 

J. N PACKAGES 

1 CLR 9 LOAD 
2 CLK 10 ENT 

3 A 11 00 
4 B 12 Oc 
5 C 13 OB 
6 0 14 OA 
7 ENP 15 RCO 

8 GNO 16 VCC 

9 ENP 19 RCO 
10 GNO 20 VCC 

FH. FN PACKAGES 
1 nc 11 nc 

2 CLR 12 LOAD 

3 CLK 13 ENT 

4 A 14 00 
5 B 15 Oc 
6 nc 16 nc 

7 C 17 °B 
8 0 18 OA 
9 ENP 19 RCO 

10 GNO 20 VCC 
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162 logic symbol, '162t 

SYNCHRONOUS 4·BIT 
CLR~ 

CTRDIV10 

COUNTERS 5CT=0 

--~ Ml (decade, synchronous clear) LOAr;> 

typical performance 
M2 (15) 

(10) i3CT=9 ~RCO 
ENT~ G3 

COUNT TOTAL ENP lZ.L- G4 . 
TYPE CLEAR CLK~ FREQ POWER C5/2,3,4+ 

'162 25 MHz SYNC-L 305 mW 
AEL-

~ r (14) 

'ALS162 40 MHz SYNC-L 60mW 
l,5D [1 ) i~OA 

B~ (2) ~OB 'AS162 SYNC-L 
C~ 

'LS162A 25 MHz SYNC-L 93 mW 
D~ 

(4) ~Oc 
'S162 40 MHz SYNC-L 475 mW 

(8) ~OD 

SN54162 (J,FHI SN74162 (J,N) logic symbol, 'LS162A, 'S162t 
SN54ALSl 62 (J,FHI SN74ALS162 (N,FN) CTRDIV10 
SN54AS162 (J,FHI SN74AS162 (N,FN) CLR~ 
SN54LS162A (J,FHI SN74LS162A (J,N,FN) 

5CT=0 

--~ SN54S162 (J,FHI SN74S1 62 (J,N,FN) LOAD Ml 

M2 (15) 
(10) 3CT = 9 ~RCO 

ENT~ G3 

ENP lZ.L- G4 
CLK (2) C5/2,3,4+ ..., ,. 

(14) 
A ..!.L..- 15D [1 ) ~OA (4) , 

(2) B~ ~OB 
C ill- (4) ~Oc 
D~ (8) ~OD 

163 logic symbol, '163t 

SYNCHRONOUS 4·BIT CTRDIV16 

COUNTERS CLR~ 5CT=0 

--~ Ml 
(binary, synchronous clear) LOAD 

M2 (15) 
typical performance (10) i3CT=15 ~RCO 

ENT- G3 

COUNT TOTAL ENP lZ.L- G4 
TYPE CLEAR CLK~ C5/2,3,4+ FREQ POWER ,. 
'163 25 MHz SYNC-L 305 mW 

.., 
(14) 

A ..!.L..- 15D (1) I ---ri3i OA 
'ALS163 40 MHz SYNC-L 60 mW B~' (2) ~OB 'AS163 SYNC-L 

C ill-
'LS 163A 25 MHz SYNC-L 93 mW 

(4) ---mi" Oc 
D~ 

'S163 40 MHz SYNC-L 475 mW 
(8) I--- OD 

SN5416J. (J,FHI SN741 63 (J,N) logic symbol, 'LS163A, 'S163t 
SN54ALS163 (J,FHI SN74ALS163 (N,FN) 

SN54AS163 (J,FHI SN74AS163 (N,FN) 
CLR~ 

CTRDIV16 

SN54LS163A (J,FHI SN74LS163A (J,N,FN) 5CT=0 

SN54S163 (J,FHI SN74S1 63 (J,N,FN) --~ Ml LOAD 

M2 (15) 
(10) 3CT=15 ~RCO 

ENT~ G3 

ENP lZ.L- G4 
CLK (2) C5/2,3,4+ 

A EL- ~5D 
,. 

(14) 
(1) ~OA 

B~' (2) ~OB 
C~ (4) ·~Oc 
D~ (8) OD 

t Pin numbers shown on logic symbols are for J and N packages only_ 

nc - no internal connection. 
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pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 m 9 mAO 1 nc 11 nc 

2 ClK 10 ENT 2 ern 12 [OJJ) 

3 A 11 aD 3 ClK 13 ENT 
4 B 12 aC 4 A 14 aD 
5 C 13 aB 5 B 15 aC 
6 0 14 aA 6 nc 16 nc 

7 EN~ 15 RCO 7 C 17 aB 
8 GNO 16 VCC 8 0 18 aA 

9 ENP 19 RCO 
10 GNO 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 c~ 9 rnA! 1 nc 11 nc 

2 ClK 10 ENT 2 m 12 COAt5 
3 A 11 aD 3 C.lK 13 ENT 
4 B 12 aC 4 A 14 aD 
5 C 13 aB 5 B 15 ac 
6 0 14 aA 6 nc 16 nc 

7 ENP 15 RCO 7 C 17 aB 
8 GNO 16 Vcc 8 0 18 aA 

9 ENP .19 RCO 
10 GNO 20 Vcc 
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PRODUCT GUIDE 

164 logic symbol t pin assignments 

8-BIT PARALLEL OUT J. N PACKAGES FH. FN PACKAGES 

SERIAL SHifT REGISTERS SRG8 1 A 8 ClK 1 nc 11 nc 

(asynchronous clear) CLR~ R 2 B 9 ClR 2 A 12 ClK 
(8) 3 OA 10 °E 3 B 13 ITA 

,typical performance 
ClK Cl/-+ 

A i!!....-
, r 4 °B 11 OF 4 °A 14 °E 

SERIAL & 110 (3) 5 Oc 12 °G 5 nc 15 nc 

SHIFT ASYNC TOTAL BEL-
,..--- °A 6 °D 13 OH 6 °B 16 OF 

TYPE DATA 
~OB FREQ CLEAR POWER 7 GND 14 VCC 7 nc 17 nc 

INPUT 
~OC 8 Oc 18 °G 

'164 25 MHz GATED D LOW 167 mW 9 OD 19 OH (6) 0 
'ALS164 GATED D LOW ~ D 10 GND 20 VCC 

'L164 12 MHz GATED D LOW 84 mW ~OE 
(11 ) 

'LS164 25 MHz GATED D LOW 80mW ~OF 

SN54164 (J,FH) SN74164 (J,N) ~OG 
SN54ALS164 (J,FH) SN74ALS164 (N,FN) I--- OH 

SN54L 164 (J) 
SN54LS164 (J,FH) SN74LS164 (J.N,FN) 

165 logic symbol t pin. assignments 

SRG8 
8-BIT SHIFT REGISTERS 

SH/LD ~ Gl [SHIFT) 
J. N PACKAGES FH. FN PACKAGES 

1 SHim 9 OH 1 nc 11 nc (parallel-load with complementary outputs) C2 [lOAD) 2 ClK 10 SER 2 SH/lD 12 OH 

{1S1 0 3 ClK 13 SER ClK INH -;-- 1 ~1 C3/-+ 3 E 11 A 

typical performance ClK ~1 4 F 12 B 4 E 14 A 

(10) r 5 G 13 C 5 F 15 B 
SERIAL H 14 D 6 16 SHIFT ASYNC TOTAL SER - 3D 6 nc nc 

TYPE DATA A~ 2D 7 OH 15 ClK INH 7 G 17 C 
FREQ CLEAR POWER 

INPUT B~ 8 GND 16 VCC 8 H 18 D 
2D 

~H 19 ClK INH '165 25 MHz D NONE 210 mW C~ 9 
10 GND 20 VCC 'ALS165 D~ 

'LS165 35 MHz D NONE 105 mW E~ 
SN54165 (J,FH) SN74165 (J,N) F~ 
SN54ALS165 (J,FH) SN74ALS165 (N,FN) G~ 
SN54LS165 (J,FH) SN74LS165 (J,N,FN) (9) 

H~ ~OH 

~-OH 

166 logic symbol t pin assignments 

8-BIT SHIFT REGISTERS 
SRG8 J. N PACKAGES FH. FN PACKAGES 

(parallel/serial input; serial output) CLR~ R 1 SER 9 ern 1 nc 11 nc 

typical performance 
SH/LD ~ Ml [SHIFT) 

2 A 10 E 2 SER 12 ClR 

3 B 11 F 3 A 13 E 
M2 [LOAD) 4 C 12 G 4 B 14 F SERIAL 

CLK'NH~O , .... SHIFT ASYNC TOTAL 5 D 13 OH 5 C 15 G 
TYPE DATA 

POWER 
(7) C3/1 

6 16 FREQ CLEAR ClK- 6 ClK INH 14 H nc nc 
INPUT 

(1) 1" 7 ClK 15 SHim 7 D 17 OH 
'166 20 MHz D LOW 360 mW SER --'-- 1,3D 8 GND 16 VCC 8 ClK INH 18 H 

'ALS166 D LOW A ~ 2,3D 9 ClK 19 SH/lD 

'LS166 35 MHz D LOW 110mW B~ 2,3D 10 GND 20 VCC 
(4) 

SN54166 (J,FH) SN74166 (J,N) C-

SN54ALS166 (J,FH) SN74ALS 166 (N,FN) D~ 
SN54LS166 (J,FH) SN74LS166 (J.N,FN) (10) 

E-
(11 ) 

F-

G~ 
(13) H~ -OH 

t Pin'numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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PRODUCT GUIDE 

167 logic symbolt 

5[fJ [~] SYNCHRONOUS DECADE 

RATE MULTIPLIERS 
ClK (9)_ 

~ LJG4 
STROBE 

(10) ,....." 
(5) '" (11) _ z 

ENABLE G5 
(12) ,..."" (6) 

UNITY/CAS V6 Y 
(13) 

6 
ClR CT=O (7) 

"" typical performance SET·TO·9 
(4) 

CT=9 
5CT=9 ENABLE 

COUNT BO 
(14) 

TOTAL O} TYPE CLEAR (15) a 4P FREQ POWER B1 

B2 
(2) 

Q , [RATEJ 
'167 25 MHz ASYNC·H 270mW (3) 

B3 Gex/3 

SN54167 (J;FH) SN74167 (J,N) 

168 logic symbolt / 

4-BIT UP/DOWN SYNCHRO-
--i~ 

CTRDIV10 

NOUS COUNTERS 
lOAD M1 [lOAD] 

M2 [COUNT] 
(decade) U/D~ M3[UP] 
typical performance tF-M4[DOWN] 3,5CT=9 RCO 

COUNT TOTAL ENT~ G5 
4,5CT=0 

TYPE . (7) 
FREQ POWER rfJP~ G6 

'ALS168 40 MHz 75mW ClK L 2,3,5,6+/C7 

~2,4,5,6-'AS168 

A~~7D [1] 
r 

'S168 40 MHz 500 mW (14) Q 
~A 

SN54ALS168 (J,FH) SN74ALS168 (N,FN) 
B~ [2] ~Q 

SN54AS168 (J,FH) SN74AS168 (N,FN) 
C~ [4] ~Q~ 

SN54S 168 (J,FH) SN74S168 (J,N,FN) D~ (8) ~QD 

169 logic symbolt 

4-BIT UP/DOWN SYNCHRO- __ (9) CTRDlV16 

NOUS COUNTERS 
lOAD-p-t:::.. M1 [lOAD) 

_(1~ M2 [COUNT] 
(binary) 

UlD-~ M3[UP] 
typical performance U:::.. M4 [DOWN] 3,5CT=15 RCO tF-

ENf~ G5 4,5CT=0 

TYPE 
COUNT TOTAL 

FREQ POWER -i J2!..J::-. G6 

'ALS169 40 MHz 75 mW 
ENP (2) 
ClK L 2,3,5,6+/C7 

'AS169 >2,4,5,6-
'LS169B 35 MHz 140 mW A~ 7.70 [1] 

r (14) 
'S169 40 MHz 500 mW I---QA 

B..ill.- [2] ~QB 
SN54ALS 169 (J,FH) SN74ALS169 (N,FN) C~ [4] ~Qc 
SN54AS 169 (J,FH) SN74AS169 (N,FN) D~ [8] ~QD 
SN54LS 169B (J,FH) SN74LS169B (J,N,FN) 

SN54S 169 (J,FH) SN74S169 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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pin assignments 

J. N PACKAGES FH PACKAGE 
1 nc 9 ClK 1 nc 11 nc 
2 B2 10 STRB 2 nc 12 ClK 
3 B3 11 ENin 3 B2 13 STRB 

4 
SET-
TO-9 

12 
UNITYf 
CAS 

4 B3 14 ENin 

5 z 13 ClR 5 
SET- UNITYf 

15 
TO-9 CAS 

6 Y 14 BO 6 nc 16 nc 
7 ENout 15 B1 7 Z 17 ClR 
8 GNO 16 VCC 8 Y 18 BO 

9 ENout 19 B1 
10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 Ufl) 9 em 1 nc 11 nc 

2 ClK 10 ENT 2 UfO 12 lOAD 

3 A 11 00 3 ClK 13 00 
4 B 12 Oc 4 A 14 00 
5 C 13 OB 5 B 15 Oc 
6 0 14 OA 6 nc 16 nc 
7 ENP 15 RCO 7 ( 17 OB 
8 GNO 16 VCC 8 0 18 'OA 

9 ENP 19 RCO 
10 GNO 20 Vce 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 ufD 9 mAD 1 nc 11 nc 
2 ClK 10 tNT 2 UfO 12 lOAD 
3 A 11 00 3 ClK 13 ENT 
4 B 12 Oc 4 A 14 00 
5 C 13 OB 5 B 15 Oc 
6 0 14 OA 6 nc 16 nc 
7 ENP 15 RCO 7 C 17 OB 
8 GNO 16 VCC 8 0 18 OA 

9 ENP 19 ReO 
10 'GNO 20 VCC 
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170 logic symbol t 

4-BY-4 REGISTER FILES 
typical performance 

RAM 4x4 
(14) 

TYPE WA~ O} 1A Q ADDRESS POWER 
T·YPE OF WBw-

1 3 
TIME PER BIT 

OUTPUT RA~ O}2A Q 
'170 O·C 30 ns 40mW RB- 1 3 

'LS170 O·C 27 ns 7.8mW GW!.!3.!...c::.. C4 [WRITE) 

G .!...!..!.L..t: EN [READ) 

SN54170 (J,FH) SN74170 (J,N) 
R I-t r 

SN54LS170 (J,FH) SN74LS170 (J,N,FN) D1~ 1A,4D 2AQ~ 01 

02 -11L 
D3~ 
D4~ 

171 logic symbol t 

QUAD D-TYPE FLIP-FLOPS WITH CLEAR CLR (13),.........1 R 

• Double-Rail Outputs CLK (12) .hCl 
r; 

• Buffered Clock and Clear Inputs 

• Individual Data Inputs to Each Flip-Flop 10 
(14) 

10 

typical performance 

POWER DELAY TIMES 
(4) 

TYPE 
2D 

FREQ 
PER F-F SETUP HOLD 

'LS 171 30 MHz 17.5 mW 20 nsf 5 nsf 30 
(5) 

I Rising edge of clock pulse (11 ) 
40 

SN54LS171 (J,FH) SN74LS171 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

~02 
~03 
~04 

(15) 
10 

........ (1 ) 
10 

(3) 
20 

....... (2) 
20 

(6) 
30 

r--... (7) 
30 

(10) 40 
r--... (9) 

40 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 02 9 02 1 nc 11 nc 

2 03 10 01 2 02 12 02 

3 04 11 GR 3 03 13 01 

4 RB 12 Gw 4 04 14 GR 

5 RA 13 WB 5 RB 15 Gw 

6 04 14 WA 6 nc 16 nc 

7 03 15 01 7 RA 17 WB 

8 GNO 16 Vee 8 04 18 WA 

9 03 19 01 

10 GNO 20 Vee 

-

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 10 9 40 1 nc 11 nc 

2 20 10 40 2 10 12 40 

3 20 11 40 3 20 13 40 

4 20 12 ClK 4 20 14 40 

5 3D 13 ClR 5 20 15 ClK 

6 30 14 10 6 nc 16 nc 

7 30 15 10 7 3D 17 ClR 

8 GNO 16 Vce 8 30 18 10 

9 30 19 10 

10 GNO 20 VCC 

For chip carrier information. 
contact the factory. 
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PRODUCT GUIDE 

172 logic symbol t pin assignments 

16-BIT REGISTER FILES 
typical performance 

TYPE 
ADDRESS POWER 

TYPE ORG OF 
TIME 

OUTPUT 
PER BIT 

'172 8X2 3-State 33 ns 35mW 

SN74172 (J,N) 

173 
4-BIT D-TYPE REGISTERS 

(3-state outputs) 

typical performance 

ASYNC 
TYPE FREQ 

CLEAR 

'173 25 MHz HIGH 

'LS173A 50 MHz HIGH 

TOTAL 

POWER 

250mW 

85mW 

(2) 
RAM 8x2 

1WO 

:} lA~ 1W1 

1W2 

1RO 

1R1 

1R2 

1GW 

1GR 

2VV/RO 

2W/R1 

2W/R2' 

2GW 

2GR 

CLOCK C8 

lOA 

20A 

lOB 1A.4,80 

20B 

logic symbol. '173t 

CLR (15) 

M (1) 

SN54173 (J,FH) 
SN54LS173A (J,FH) 

SN74173 (J,N) 
SN74LS173A(J,N,FN) 

logic symbol, 'LS173At 

CLR (15) 

M 1) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

1 

2 

3 
4 

5 
6 

7 

8 

9 
10 

11 

12 

10 

20 

30 

40 

10 

20 

30 

40 
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J, N PACKAGES 
lWl 13 20A 
lWO 14 lOA 
lGW 15 lGR 
lOB 16 2'GT{ 

20B 17 2W/RO 

elK 18 2W/Rl 

lR2 19 2W/R2 

lRl 20 2GW 

lRO 21 20A 

laB 22 lOA 

20B 23 lW2 

GNO 24 Vee 

10A 

20A 

10B 

20B 

pin assignments 

J, N PACKAGES 

1 M 9 G1 
2 N 10 G2 

3 10 11 40 
4 20 12 3D 

5 30 13 20 
6 40 14 10 
7 elK 15 ClR 
8 GNO 16 VCC 

FH. FN PACKAGES 

1 nc 11 nc 

2 M 12 G1 

3 N 13 G2 

4 10 14 40 

5 20 15 3D 

6 nc 16 nc 

7 30 17 20 

8 40 18 10 

9 ClK 19 ClR 
10 GNO 20 VCC 
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174 
logic Iymbolt 

HEX OoTYPE FLIP-FLOPS ClR~R 
ClK (9) C1 

(single-rail outputs, common 
(3) ~. 

direct clear) 10- 10 
typical performance 20~ 

30~ 
POWER DELAY TIMES 40~ TYPE FREQ 
PER F-F SETUP HOLD .50~ 

'174 35 MHz 38 mW 20 nsf 5 nsf (14) 
60-

'ALS174 80 MHz 6.7 mW 

'AS174 175 MHz 38 mW 

'LS 174 40 MHz 10.6 mW 20 nsf 5 nsl 

'S174 110 MHz 75 mW 5 nsf 3 nsl 

I Rising edge of clock pulse 

SN54174 (J,FH) SN74174 (J,N) 
SN54ALS 174 (J,FH) SN74ALS174 (N,FN) 
SN54AS 174 (J,FH) SN74AS174 (N,FN) 
SN54LS 174 (J,FH) SN74LS 174 (J,N,FN) 
SN54S 174 (J,FH) SN74S174 (J.N,FN) 

175 logic symbol t 

QUAD OoTYPE FLIP-FLOPS ClR~R 
(complementary outputs, ClK (9) C1 

common direct clear) . C; 

typical performance 10~ 10 

POWER DELAY TIMES 
20~ TYPE FREQ 

PER F-F SETUP HOLD 

'175 35 MHz 38 mW 20 nsl 5 nsl (12) 

'ALS175 80 MHz 7.5 mW 
30-

'AS175 11.5 MHz 41mW (13) 
40-

'LS175 40 MHz 10.6 mW 20 nsl 5 nsl 

'S175 110 MHz 75 mW 5 nsf 3 nsf 

I Rising edge ·of clock pulse 

SN54175 (J,FH) SN74175 (J,N) 
SN54ALS175 (J,FH I SN74ALS175 (N,FN) 
SN54AS175 (J,FH) SN74AS175 (N,FN) 
SN54LS 175 (J,FH) SN74LS175 (J,N,FN) 
SN54S 175 (J,FH) SN74S175 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

~10 
--12L 20 

(7) 
-30 

~40 
(12) 50 

~ 
-60 

(2) 
-10 

:::::-E!. 1 Q 

~20 
~26 
~30 
~3Q 
~40 
~46 
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© Ie MASTER 1983 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 rn 9 eLK 1 nc 11 nc 

2 10 10 40 2 CIA 12 eLK 
3 10 11 40 3 10 13 40 
4 20 12 50 4 10 14 40 
5 20 13 50 5 20 15 50 
6 30 14 60 6 nc 16 nc 

7 30 15 60 7 20 17 50 
8 GNO 16 Vee 8 30 18 60 

9 30 19 60 
10 GNO 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 CIA 9 eLK 1 nc 11 nc 

2 10 10 30 2 CLR 12 CLK 
3 '-0 11 30 3 10 13 30 
4 10 12 30 4 10 14 30 
5 20 13 40 5 10 15 30 

6 20 14 40 6 nc 16 nc 

7 20 15 40 7 20 17 40 

8 GNO 16 VCC 8 20 18 4Q 

9 20 19 40 
10 GNO 20 Vce 

895 

til ...... 
c: 
Q) 

E 
:::s 
:10-...... 
til 
c: 
til 
«S 
>< 
~ 



en 
+oJ 
c: 
Q) 

E 
::s 
"

+oJ en 
c: 
en 
as 
X 
Q) ... 

PRODUCT GUIDE 

176 
PRESETTABLE DECADEI 

BIQUINARY COUNTERS 

typical performance 

COUNT 'TOTAL 
TYPE CLEAR 

FREQ POWER 

'176 35 MHz LOW 150mW 

SN54176 (J,FH) SN74176 (J,N) 

111 
PRESETTABLE BINARY 

COUNTERS 
typical performance 

COUNT TOTAL 
TYPE CLEAR 

FREQ POWER 

'177 35 MHz LOW 150mW 

SN54177 (J,FH) SN74177 (J,N) 

logic symbol, '176t 

ClKl~""""~:> 

B (10) 

C (3) 

D (11) 

logic symbol, '177t 

ClKl 

A 

ClK2 + 

CTR 

DIV8 

B JeT C 
(3) 

D 
(11) 

178 
4·BIT UNIVERSAL 

SHIFT REGISTER 
typical performance 

SHIFT 
SERIAL 

TYPE DATA 
FREQ 

INPUT 

'178 25 MHz 0 

SN54178 (J,FH) 

logic symbol t 

SHIFT 
(11) 

lOAD 
(9) 

ASYNC TOTAL 
ClK 

CLEAR POWER SER 

A 
NONE 230mW B 

SN74178 (J,N) C 

D 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

SRG4 

Ml 

(5) 

(9) 
OB 

Oc 
(12) 

OD 

OA 

OB 

Oc 

OD 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DJI.LLAS. TEXAS 75265 

896 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 lOAD 8 ClK1 1 nc 11 nc 

2 Oc 9 °B 2 lOAD 12 ClK1 
3 C 10 B 3 Oc 13 OB 
4 A 11 0 4 C 14 B 
5 OA 12 00 5 nc 15 nc 

6 ClK2 13 ClR 6 A 16 0 
7 GNo 14 VCC 7 nc 17 nc 

8 °A 18 00 
9 ClK2 19 ClR 

10 GNo 20 VCC 

pin assignments 

. J. N PACKAGES FH PACKAGE 

LOAD 8 ClK1 1 nc 11 nc 

2 Oc 9 OB 2 LoA 12 ClK1 

3 C 10 B 3 Oc 13 OB 
4 A 11 0 4 C 14 B 

5 OA 12 00 5 nc 15 nc 

6 ClK2 13 ClR 6 A 16 0 
7 GNo 14 VCC 7 nc 17 nc 

8 OA 18 00 
9 ClK2 19 ClR 

10 GNo 20 VCC 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 B 8 Oc 1 nc 11 nc 

2 A 9 lOAD 2 8 12 Oc 
3 SER 10 00 3 A 13 lOAD 

4 QA 11 SHIFT 4 SER 14 00 
5 ClK 12 0 5 nc 15 nc 

6 °B 13 C 6 OA 16 SHIFT 

7 GNo 14 VCC 7 nc 17 nc 

8 ClK 18 0 
9 OB 19 C 

0 GNo 20 VCC 

© Ie MASTER 1983 
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179 logic symbol t pin assignments 

4~BIT UNIVERSAL SRG4 J. N PACKAGES FH PACKAGE 

CLR~ R 1 ClR 9 Oc 1 nc 11 nc 
SHIFT REGISTERS 

SHIFT ~ 2 B 10 lOAD 2 ern 12 Oc 

(direct clear; QD com-
Ml 3 A 11 00 3 B 13 lOAD (10) 

plementary outputs) 
lOAD ~ M2 4 SEA 12 00 4 A 14 aD (6) ,.., 

C3/1 ..... 5 OA 13 SHIFl 5 SER 15 ilo ClK 
typical performance 

(4) 
, r: 6 ClK 14 0 6 nc 16 nc 

1.30 (5) 
SERIAL SER- 7 OB 15 C 7 OA 17 SHIFT 

SHIFT ASYNC TOTAL A~ 1.2,30 
f--- OA 

8 GNO 16 Vee 8 elK 18 0 
TYPE DATA B~ 1,2,30 

(7) 
9 OB 19 e FREQ CLEAR POWER ~OB 

INPUT C~ 10 GNO 20 Vee 
~Oc 

'179 25 MHz D LOW 230mW 
O~ r--- 00 

SN54179 (J,FH) SN74179 (J,N) ~O"o 

180 logic symbol t pin assignments 
(3) 

9-BIT ODD/EVEN PARITY EVEN G3 J. N PACKAGES FH PACKAGE 

ODD 
(4) 

G4 
1 G 8 A 1 nc 11 nc 

GENERATORS/CHECKERS 2 H 9 B 2 G 12 A 

3 EVEN 10 e 3 H 13 B typical performance 2k -
A~ 

4 000 11 0 4 EVEN 14 e 

TYPE POWER I DELAY I 1-4 (5) L 5 !EVEN 12 E 5 nc , 5 nc 

'180 170mWI 35 ns I B~ ~EVEN 6 WOO 13 F 6 000 16 0 

C --1l2L ) 3 7 GNo 14 Vee 7 17 nc nc 

SN54180 (J,FH) SN74180 (J,N) o --1l!L 
8 !EVEN 18 E 

- 9 WOO 19 F 

E ...JEL 10 GNo 20 Vee 

F ...m.L - 3 (6) L 

G~ c) 4 
I--- ODD 

(2) 
H-

181 logic symbol t pin assignments 

ARITHMETIC LOGIC UNITS/ ALU J. N PACKAGES FH. FN PACKAGES 

SO~ 0 .... 1 tlo 13 ~3 1 nc 15 nc 

FUNCTION GENERATORS 2 AO 14 A=B 2 BO 16 F3 

(16 arithmetic operations, Sl~ (0 •.• 15) CP ::::a.....tlli.p 3 53 15 Jr 3 AO 17 A=B 

4 52 ,16 Cn +4 4 53 18 11 

16 logic functions) S2~ 0 (0 ••. 15) CG ~G 5 51 17 G 5 52 19 Cn +4 

S3....!1L 

~M31 

~A=B 
6 SO 18 B3 6 51 20 G 

typical performance 6 (P=O)Q 7 Cn 19 A3 7 SO 21 li3 

CARRY M.J!!L ~Cn+4 8 M 20 _B2 8 nc 22 nc 
ADD TOTAL 4 (0 •.. 15) CO 9 FO 21 !2 9 Cn 23 A3 TYPE 

TIME TIME POWER C (7) 
n- CI 

'181 12.5 ns 24 ns 455mW ::t r 
, AS181 A 6 ns 5 ns 675 mW AO~P 

~j!0 'LS181 16 ns 24 ns 102mW 
80~O 

(1) 

'S181 7 ns 11 ns 600mW 
A 1 Jlll.t:::.. P 

SN54181 (J,FH) SN74181 (J,N) 1l1~O 
(2) ~Fl 

SN54AS181A (J,FH) SN74AS181A (N,FN) 
SN54LS181 (J,FH) SN74LS181 (J,N,FN) A2...illh::::a. P 

~F2 
SN54S181 (J,FH) SN74S181 (J,N,FN) 82~O 

(4) 

A3~P :::::.....illi.F3 
83..ill!!..r:::.. 0 

(8) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

© Ie MASTER 1983 

10 r1 22 'Ii 1 10 M 24 B2 

11 F2 23 A1 11 FO 25 A2 

12 GND 24 VCC 12 F1 26 B1 

13 ~2 27 Al 

14 GND 28 VCC 

897 

(f) 
of-" 

C 
Q) 

E 
::s 
:10-
of-" 
(f) 

C 

(f) 

CU 
>< 
Q) 

I-
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c: 
Q) 
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::J 
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ctS 
X 
Q) 
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PRODUCT GUIDE 

182 
LOOK-AHEAD CARRY 

GENERATORS 

typical performance 

TYPE POWER 
CARRY 

TIME 

'182 180mW 13 ns 

'S182 260mW 7 ns 

SN54182 (J,FH) SN74182 (J,N) 

SN54S182 (J,FH) SN74S182 (J,N,FN) 

lOgiC: symbols t 

CPG 

Cn (13) CI COO 

Po (4) 
CPO 

GO (3) C01 
CGO 

P1 (2) CP1 CO2 

G1 (1) CG1 

P2 (15) CP2 CP 

62 
(14) 

CG2 

P3 (6) CP3 

~3 (5) CG3 

OR 

CPG 

Z1 

Po G2/Z10 
5 

GO Z3 1,2,4,6 

P1 G4 3,4,6 

G1 Z5 
5,6 

7 
P2 G6 

G2 Z7 3,4,6,8 

P3 G8 
5,6,8 

7,8 
G3 Z9 9 

183 logic symbol t 

DUALCARRY-5AVE 

FULL ADDERS 

typical performance 

TYPE 
CARRY 

TIME 

'H183 11 ns 

'LS183 15 ns 

SN54H183 (J,FH) 
SN54LS183 (J,FH) 

1A 

ADD POWER 

TIME PER BIT 
1en 

11 ns 110 mW 

15 ns 23mW 2A 

SN74H183 (J,N) 
SN74LS183 (J,N,FN) 28 

2Cn 

(12) 

(11) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

pin assignments 

J •. N PACKAGES 

(12) Cn+x 
1 'G1 9 Cn + z 
2 P1 10 IT 

Cn+y 
3 "G'O 11 Cn + y 

4 P"O 12 Cn + x 

Cn+z 
5 G3 13 Cn 
6 P3 14 G2 

7 P 15 P2 

ji 8 GND 16 VCC 

15 

G 

pin assignments 

J. N PACKAGES 

(6) 
1~ 

1 1A 8 2I 
2 nc 9 nc 

3 18 10 2Cn + 1 
4 1Cn 11 2Cn 

1Cn+1 5 1Cn + 1 12 28 

6 11: 13 '2A 

7 GND 14 VCC 

(8) 

(10) 2Cn+1 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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FH.' FN PACKAGES 

1 nc 11 nc 

2 G1 12 Cn + z 
3 'iS1 13 IT 
4 GO 14 Cn + v 
5 PO 15 Cn + x 
6 nc 16 nc 

7 G3 17 Cn 

8 P3 18 G2 

9 P 19 P2 

10 GND 20 VCC 

FH. FN PACKAGES 

1 nc 11 nc 

2 1A 12 2I 

3 nc 13 nc 

4 18 14 2Cn + 1 

5 nc 15 nc 

6 1Cn 16 2Cn 
7 nc 17 nc 

8 1Cn + 1 18 28 

9 1I 19 2A 

10 GND 20 VCC 

© Ie MASTER 1983 



PRODUCT GUIDE 

184 logic symbols t 

CODE CONVERTERS 

(BCD to binary) 

typical performance 

G 

SN54184 (J,FH) SN74184 (J,N) LSD{~ 

MSD{~ 

VERSION 2 

[BCD/BCD 9'S COMP] 
XIV 

iIEN 
l/lo: 
2 

4 

8 

"1" 

SEE VERSION 1 

(15) 

(10) 

(11) 

(12) 

(13) 

(14) 

(6) 

VERSION 1 

BCD/BIN 

2/Go: 

4/Go: 

8 

o:G{3 

10 

20 

SEE VERSIONS 
2AND3 

V} B BCD 

Y7 9'S 
COMP 

Y8 

Yl 

Y2 

Y3 

Y4 

Y5 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

2Q 
(1 ) 

4Q 

aQ 

16Q 

32Q 

G 

BCD{~ 
(HIGH) E 

pin assignments 

J, N PACKAGES 

1 Y1 9 Y8 

2 Y2 10 A 

3 Y3 11 B 

4 Y4 12 C 

5 Y5 13 0 

6 Y6 14 E 

7 Y7 15 G 
8 GND 16 Vce V, } Y2 6-BIT 

Y3 BINARY 

Y4 

Y5 

Y6 

Y7 

Y8 

VERSION 3 .. .... 

[BCD/BCD 10'S COMP] 

(151--. XIV 
(fEN 

l101 1 3/4/7/80 
(111 2 
(12) 4 3/4/5/60 

l13) 8 1/20 
(14) 

"'" >9G{3 

0 
Q 

SEE VERSION 1 Q 

Q 

Q 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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FH PACKAGE 

nc 11 nc 

Y1 12 Y8 

3 Y2 13 A 

4 Y3 14 B 

5 Y4 15 C 

6 nc 16 nc 

7 Y5 17 0 

8 Y6 18 E 

9 Y7 19 G 
10 GND 20 Vec 

- A 

(6) 
BCD 

(7) 10'S 
COMP 

(9) 

(1 ) 
(2) 

Yl 
Y2 

(3) Y3 
(4) 

Y4 
(5) 

Y5 

899 

en 
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c: 
Q) 
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PRODUCT GUIDE 

185 logic symbolt pin assignments 

CODE CONVERTERS 1. N PACKAGES FHPACKAGE 

(binary to BCD) BIN/BCD 1 V1 9 V8 1 nc 11 nc 

G (151 .... 
EN 

2 V2 10 A 2 V1 12 V8 

typical performance 3 V3 11 B 3 V2 13 A 
4 V4 12 e 4 V3 14 B I TYPE POWER I DELAY I -} 2Q ~Y1 5 V5 13 0 5 V4 15 e 

[ '185A 280 mW [ 25 ns J (2) LSD 6 V6 14 E 6 nc 16 nc - 4Q io--Y2 7 V7 15 'G 7 V5 17 D SN54185A (J,FH) SN74185A (J,N) A...ll.QL ~Y3 2 8Q 8 GND 16 Vee 8 V6 18 E 

6·BIT { 
BJ!.!L. 4 

~V4} 
9 V7 19 G 

BINARY C~ 8 
10Q 10 GND 20 Vee 

D~ 16 
20Q ~Y5 MSD 
40Q ~Y6 E~ 32 

"1" Q ~Y7 
"1" Q ~Y8 

187 logic symbolt pin assignments 

1024-BIT READ-ONLY ROM 256 X 4 J. N PACKAGES FH PACKAGE 

AO (51 0 1 A6 9 04 1 nc 11 nc 
MEMORIES 

(61 2 A5 10 03 ,2 A6 12 04 
Al (256 4-bit words; open- m 3 A4 11 02 3 A5 13 03 
A2 4 A3 12 01 4 A4 14 02 collector outputs) (4) J!&01 A3 AQ 5 AO 13 S1 5 A3 15 01 

0 typical performance A4 (3) A 255 AQ .J!.!lQ2 6 A1 14 S2 6 nc 16 nc 

ACCESS TIMES A5 (2) AQ. .-W!!.03 7 A2 15 A7 7 AO 17 S1 

(1 ) ~Q4 8 GND 16 Vee 8 A1 18 S2 
A6 Ao. CHIP- 9 A2 19 A7 TYPE ADDRESS A7 (15) 7 SELECT 10 GND 20 Vee 
81 (13) ,...", MEN '187 20 ns 40 ns 52 (14),...,. 

SN54187 (J,FH) SN74187 (J,N) 

188 
256-BIT PROGRAMMABLE (This number has been changed to TBP18SA030. Product Guide information for this TTL circuit 

READ-ONLY MEMORIES can be found at the end of this section.) 

189 logic symbol t 

64-BIT RANDOM-ACCESS RAM 16X 4 

AO.-J..!L 

]A~ 
MEMORIES 

A1~ 
(16 4-bit words; three-

A2~ 
state outputs) A3~ 
typical performance S --W.t:::.. G1 -

ADDRESS ENABLE POWER Riwt 1 EN [READ) 
TYPE 1 C2 [WRITE) TIME TIME PER BIT , 

'LS189A 50 ns 35 ns 2.7 mW D1~ A.2D 
'S189A 25 ns 12 ns 5.9mW D2~ 

SN54LS189A (J,FHI SN74LS189A (J.N,FNI D3~ (12) 
SN54S189A (J,FHI SN74S189A (J,N,FNI 04-------

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

r 
A\l~ 01 

~02 
~03 
~Q4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012,. DALLAS, TEXAS 75265 
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pin assignments 

J. N PACKAGES FH. FN'PACKAGES 

1 AO 9 03 I nc " nc 

2 5 10 D3 2 AO 12 03 

3 R/W 11 04 3 'S' 13 D3 

4 D1 12 D4 4 R/W 14 04 

5 61 13 A3 5 D1 15 D4 

6 02 14 A2 6 nc 16 nc 

7 62 15 A1 7 01 17 A3 

8 GND 16 Vee 8 D2 18 A2 

9 02 19 Al 

10 GND 20 Vee 

© Ie MASTER 1983 
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190 logic symbol,'190, 'LS190t 

CTRDIV10 
SVNCHRONOUSUWDOWN 

COUNTERS 

(BCD) 

typical performance 

COUNT 
TYPE 

FREQ 

'190 20 MHz 

'ALS190 35 MHz 

'LS 190 20 MHz 

SN54190 (J,FH) 
SN54ALS 190 (J,FH)" 
SN54LS 190 (J,FH) 

TOTAL 

POWER 

325 mW 

60mW 

100 mW 

A 

B 

C 

o 
SN74190 (J,N) 
SN74ALS 190 (N,FN) 
SN74LS 190 (J,N,FNl 

III 
121 
141 
181 

191 logic symbol: 191, 'LS 191 t 

SVNCHRONOUSUWDOWN 

COUNTERS 

(binary) 

typical performance 

COUNT 
TYPE 

FREQ 

'191 20 MHz 

'ALS191 35 MHz 

'LS191 20 MHz 

SN54191 (J,FH) 
SN54ALS 191 (J,FH) 
SN54LS 191 (J,FH) 

TOTAL 

POWER 

325 mW 

60mW 

90mW 

SN74191 (J,N) 
SN74ALS 191 (N,FN) 
SN74LS191 (J,N,FN) 

CTRDIV16 

11 ) 
[21 
(4) 

(8) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

(12) 

( 12) 
MAXI 
~11N 

3 

4 

5 

6 

7 

8 

pin assignments 

J, N PACKAGES 

9 0 

OB 10 C 

OA 11 lOAD 

CTEN 12 MAXIMIN 

DIU 13 RC 

Oc 14 

00 16 A 

GNO 16 VCC 

logic symbol, 'ALS190t 

A [ 11 
B (2) 

C (4) 

0 (8) 

pin assignments 

J, N PACKAGES 

B 9 0 
2 °B 10 C 

MAXI 
3 OA 11 lOAD MIN 
4 CTEN 12 MAXIMIN 

5 DIU 13 RCO 

6 Oc 14 ClK 

7 00 15 A 

8 GNO 16 VCC 

logic symbol, 'ALS191t 

A 

B 

C 

o 

CTRDIV16 

~~~ 1,2-/1,3+ 

(1) 

(2) 

(4) 

(8) 

TEXAS INSTRUMENTS 
INCORPORATED 
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FH, FN PACKAGES 

1 nc 11 nc 

2 B 12 0 
13 C 

14 lOAD 

TEN 15 MAXIMIN 

16 nc 

7 DIU 17 RCO 

8 Oc 18 ClK 

9 00 19 A 

10 GNO 20 VCC 

(12) 
MAXIMIN 

FH, FN PACKAGES 

1 nc 11 nc 

2 B 12 0 
3 °B 13 C 

4 OA 14 lOAD 

5 CTEN 15 MAXIMIN 

6 nc 16 nc 

7 Diu 17 RCO 

8 Oc 18 ClK 

9 00 19 A 

10 GNO 20 VCC 

QA 

901 

(J) 
of-' 

C 
CD 
E 
::s 
~ 

of-' 
(J) 

C 

(J) 

tU 
X 
CD ..... 
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192 logic symbol t 

SYNCHRONOUS UP/DOWN CTROIV10 
CLR (141 DUAL CLOCK COUNTERS I~ CT=O 

(BCD with clear) UP -- 2+ ~CO (4~ 1CT=9 
typical performance G1 

OOWNL 1-
2CT=O ~80 COUNT TOTAL G2 

TYPE 
LOAOJ.!.!l.r::::.. FREO POWER C3 

'192 25 MHz 325 mW 
., 

A.J.J.2L 30 
r 
~OA (1) 

'ALS192 40 MHz 50mW 8..l!L- (2) 
'L192 3 MHz 42 mW C~ (4) 

'LS192 25 MHz 85 mW O~ (8) 

SN54192 (J,FH) SN74192 (J,N) 

SN54L 192 (J) 

SN54LS192 (J,FHl SN74LS192 (J,N,FNl 

SN54ALS192 (J,FHl SN74ALS192 (N,FNl 

193 logic symbol t 
SYNCHRONOUSU~DOWN 

CTROIV16 
DUAL CLOCK COUNTERS CLR (14) 
(binary with clear) I~ CT=O 

UP ;.. 2+ 
lCT=15 typical performance (4~ G1 

COUNT TOTAL OOWNL 1-
2CT=O TYPE G2 FREO POWER 

LOAOl!.!l.r::::.. C3 
'193 25 MHz. 325 mW ., 

'ALS193 40 MHz 50mW A....!..l.2L- 30 ( 1) 

'L 193 3 MHz 42 mW B..i.!L- (2) 

'LS193 25 MHz 85 mW C~ (4) 

D~ (8) 
SN54193 (J,FHl SN74193 (J,Nl 

SN54L 193 (Jl 

SN54LS193 (J,FHl SN74LS193 (J,N,FNl 

SN54ALS193 (J,FHl SN74ALS193 (N,FNl 

194 logic symbol t 

4-BIT BIDIRECTIONAL SRG4 

UNIVERSAL SHIFT REGISTERS CLR.J..!l...J::::. R 

typical performance SO~O) 0 
S1 J.lQL 1 M"'3 

SERIAL ClK (11) C4 SHIFT TOTAL 
TYPE DATA L~1"/2+-FREQ POWER 

INPUT :. 
SR SER.2l..- 1,40 

'194 25 MHz 0 195 mW 
A -lli.- 3,40 

'LS194A 25 MHz 0 75 mW 
B ...l.&-

'S194 70 MHz 0 450mW 
3,40 

C~ 3,40 
SN54194 (J,FHl SN74194 (J,N,FNl O~ 3,40 
SN54LS194A (J,FHl SN74LS194A (J,N,FN) SL SER-2l...- 2,40 
SN54S194 (J,FHl SN74S194 (J,N,FNl 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

r 

~O8 
(6) . 

~OC 
(7) 

~OO 

~CO 

~BO 

~OA 
~OB 
~OC 

(7) 
~OD 

r 
~OA 

~OB 
~OC 

.J.!Loo 

TEXAS INSTRUMENTS 
INCORPORATED 
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pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 B 9 D 1 nc 11 nc 
2 QB 10 e 2 B 12 D 

3 QA 11 LOAD 3 QB 13 e 
4 DOWN 12 CO 4 . QA 14 LOAD 
5 UP 13 BO 5 DOWN 15 CO 

6 Qe 14 eLR 6 nc 16 nc 
7 QD 15 A 7 UP 17 BO 

8 GND 16 Vee 8 Qe 18 eLR 
9 QD 19 A 

10 GND 20 Vee 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 B 9 D 1 nc 11 nc 
2 QB 10 e 2 B 12 D 
3 QA 11 LOAD 3 QB 13 e 
4 DOWN 12 CO 4 QA 14 LOAD 

5 UP 13 BO 5 DOWN 15 CO 

6 Qe 14 eLR 6 nc 16 nc 
7 QD 15 A 7 UP 17 BO 

8 GND 16 Vee 8 Qe 18 eLR 

9 QD 19 A 
10 GND 20 Vee 

. 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 
1 ern 9 so 1 nc 11 nc 
2 SR SER 10 51 2 eL.R 12 so 
3 A 11 eLK 3 SR SER 13 S1 
4 B 12 QD 4 A 14 eLK 
5 C 13 Qe 5 B 15 QD 
6 D 14 QB 6 nc 16 nc 
7 SL SER 15 QA 7 e 17 Qe 
8 GND 16 Vee 8 D 18 QS 

9 SL SER 19 QA 
10 GND 20 Vee 
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195 logic symbol, '195t 

4·BIT PARALLEL·ACCESS SRG4 

SHIFT REGISTERS SH/lO~ Ml [SHIFT) 
M2 [lOAD) typical performance 

ClR~R 
SERIAL 

SHIFT TOTAL ClK .l.!.!!!....-0 C3" .... TYPE DATA 
FREQ POWER 

INPUT 
,. 

J~ l,3J 
'195 30 MHz J-K 195 mW i<..ill..l::... 1,3K 

'LS195A 30 MHz J-K 70mW A.ill- ~aA 2,30 
'S195 70 MHz J-K 375mW B~ 2,30 ~aB 

SN54195 (J,FH) SN74195 (J,N) C~ ~aC 
SN54LS195A (J,FH) SN7-;lLS195A (J,N,FN) O~ ~aO 
SN54S195 (J,FH) SN74S195 (J,N,FN) ~QO 

SRG4 

CLRJ1l....t:::... R 

SH/lIj~ Ml [SHIFT) 

M2 [lOAD) 
ClK (10) 

C3/1 ..... .., ,. 
J~ l,3J 

K~ l,3K 

A-!.1!- 2,30 ~aA 
B~ 2,30 ~aB 
c...ill..- ~ac 
0..JZL ....!.!3L aD 

~Qo 

196 logic symbol t 

PRESETTABLE DECADEI 
lOAO.J..!L..r:::.. 

CTR 
Cl 

BIQUINARY COUNTERSI 
ClR....!.!lli::::. CT=O 

LATCHES 

typical performance .. r 
0lV2 

COUNT PARALLEL TOTAL ClKl 
(8) _ 

+ (5) a 
TYPE CLEAR 

A~ 
I--- A 

FREQ LOAD POWER 10 

'196 50 MHz YES LOW 240mW 

'LS196 30 MHz YES LOW 60mW (6) __ 0lV5 
ClK2 + 

'S196 100 MHz YES LOW 375mW (10) 

}CT CTt 
~aB 

SN54196 (J,FH) SN74196 (J,N) B (2) 

C~ '--ac 
SN54LS196 (J,FH) SN74LS196 (J,N,FN) (12) 

SN54S196 (J,FH) SN74S196 (J,N,FN) 0--1!.!L 
-aD 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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PRODUCT GUIDE 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 ClR 9 SHllO 1 nc 11 nc 

2 J 10 ClK 2 ern 12 SHim 

3 K 11 Qo 3 J 13 ClK 

4 A 12 Qo 4 K 14 Qo 

5 s 13 Qc 5 A 15 Qo 

6 C 14 Qs 6 nc 16 nc 

7 0 15 QA 7 S 17 QC 

8 GNO 16 VCC 8 C 18 QS 

9 0 19 QA 

0 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 LOAD 8 CLK 1 1 nc 11 nc 

2 Qc 9 Qs 2 lOAD 12 CLK1 

3 C 10 S 3 Qc 13 Qs 
4 A 11 0 4 C 14 8 

5 QA 12 Qo 5 nc 15 nc 

6 CLK2 13 CLR 6 A 16 0 
7 GNO 14 VCC 7 nc 17 nc 

8 QA 18 Qo 
9 CLK2 19 CLR 

10 GND 20 VCC 
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197 logic symbol t 

PRESETTABLE BINARY 
lOA 0 ..J.!!....c::. CTR 

COUNTERS/LATCHES 
C1 

CLFi~ CT=O 

typical performance ...., r 
0lV2 ClK1 (8) "-COUNT PARALLEL TOTAL ,,+ (5) TYPE CLEAR 

FREQ LOAD POWER A~ I--OA 
10 

'197 50 MHz YES LOW 240mW 

'LS197 30 MHz YES LOW 60mW (6) ,......" 0lV8 
ClK2 + 

'S197 100 MHz YES LOW 375mW 

J,cr crt 
(9) 

B 
(10) -OB 

SN54197 (J,FH) SN74197 (J,N) (2) 

SN54LS197 (J,FH) SN74LS197 (J,N,FN) C (3) -Oc 
(12) 

SN54S197 (J,FH) SN74S197 (J,N,FN) (11) -00 
0-

198 logic symbol t 

B-BIT BIDIRECTIONAL SRG8 
ClR~ UNIVERSAL SHIFT REGISTERS R 

typical performance so..!.lL- 0) 0 
S1~ 1 M"3 

SERIAL ClK (11) C4 
SHIFT ASYNC TOTAL 

L>1-+/2+-TYPE DATA 
FREQ CLEAR POWER 

INPUT "1 
SRSER~ 1,40 

'198 25 MHz 0 LOW 360mW 
A..!1L- 3,40 

SN54198 (J,FH) SN74198 (J,N) B~ 3,40 

C ....!Zl-
o ..l!!.L-
E~ 
F ...!.!lL-
G-112L 

H~ 3,40 

S l S E R ..J.B.L.- 2,40 

t Pin numbers shown on logic symbols are for J and N packages orily. 

nc - no internal connection. 

r 
~OA 

(6) 0B 

3Loc 

~OO 
'~OE 
~OF 
~OG 

~OH 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

904 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lOAD 8 ClK1 1 nc 11 nc 

2 Qc 9 Qs 2 lOAD 12 ClK1 

3 C 10 S 3 Qc 13 Qs 
4 A 

" 
D 4 C 14 B 

5 QA '2 QD 5 nc 15 nc 

6 ClK2 '3 ClR 6 A 16 D 

7 GND 14 Vce 7 nc '7 nc 

8 QA 18 QD 

9 ClK2 19 ClR 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 SO 13 ClR 1 nc 15 nc 

2 SR SER I" OE 2 SO 16 ClR 

3 A 15 E 3 SR SER 17 OE 

" OA 16 OF " A 16 E 

5 B 17 F 5 OA 19 OF 

6 °B 18 °G 6 B 20 F 

7 C 19 G 7 "OB 21 oG 
8 Oc 20 OH 8 nc 22 nc 

9 0 21 H 9 C 23 G 

10 00 22 SL SER 10 Oc 2" OH 
11 ClK 23 51 11 0 25 H 

12 GND 24 VCC 12 00 26 SlSER 

13 ClK 27 51 

14 GND 28 VCC 

© Ie MASTER 1983 



199 logic symbol t 

8-BlT BIDIRECTIONAL SRGS 

UNIVERSAL SHIFT REGISTERS 
CLR~ R 

SH/LD~ Ml [SHIFT) 
(J.i{ serial inputs) 

M2 [LOAD) 
typical performance 

elK 'NH..J.J..!LD 
CLK~ C3/1--+ SERIAL 

SHIFT ASYNC TOTAL r 
TYPE DATA 

J..£L.. l,3J FREQ CLEAR POWER 
INPUT K ...illi::::.. l,3K ~OA 

'199 25 MHz J·K LOW 360mW A~ 2,3D 

SN54199 (J,FH) B-ill- 2,3D ~OB SN74199 (J,N) 
c--.!Z.!- ~OC 
D~ ~OD 
E~ ~OE 
F--1!!L ~OF 

- G~ ~OG 
H~ ~OH 

201 logic symbol t 

256-BIT RANDOM·ACCESS RAM 256 Xl 

Aa .ili..- a ' MEMORIES 
Al.ill..-(256 1-bit words; three· 
A2illL 

state output) A3~ a 
typical performance A4~ > A 255 

ADDRESS ENABLE POWER! A5~ 
TYPE A6l!.!.L-TIME TIME BIT 

'S201 42 ns 17 ns 1.9 mW 
A7.D..1L.-
~ Sl~ & 

SN74S201 (J,N) 
52 J&.l::::.. Gl 

-~ 
S:' (12) ~ 

R/W~ 1 EN [READ) 

1 C2 [WRITE) -. 
D (13) A,2D 

217 logic symbol t 

256-BIT RANDOM-ACCESS 
AO (1) 

RAM 64 X 4 

JA~ 
MEMORIES WITH THREE-STATE OUTPUTS Al (2) 

(64 words of 4 bits each) A2 (3) 

typical performance A3 (4) 

A4 (5) ADDRESS ENABLE POWERI 
TYPE AS (6) 

TIME TIME BIT -..;... 

'ALS217 30 ns 20 ns 0.9 mW 51 (8) 
& .... Gl 

52 (9) .... SN54ALS217 (J,FH) SN74ALS217(N,FNI 
R/W (71 - "1"'E"N[READ) 

L::::.. 1 C2 [WRITE) ., 
(13) 

A,2D 
DO (15) 
Dl 
D2 (17) 

D3 (19) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

r 
A\7 

r 
AV' 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH PACKAGE 

1 K 13 CLK 1 nc 15 nc 

2 J 14 CLR 2 K 16 CLK 

3 A 15 OE 3 J 17 CLR 

4 OA 16 E 4 A 18 °E 
5 B 17 OF 5 OA 19 E 

6 Os 1S F 6 B 20 OF 

7 C 19 °G 7 Os 21 F 

s QC 20 G 8 nc 22 nc 

9 D 21 °H 9 C 23 °G 
10 QO 22 H 10 Oc 24 G 

11 CLK INH 23 5H/LO 11 0 25 °H 
12 GNO 24 VCC 12 00 26 H 

13 CLK INH 27 5H/LD 

14 GNO 28 VCC 

pin assignments 

J. N PACKAGES 

1 AO 9 A4 

2 A1 10 A5 

3 51 11 A6 

4 S2 12 R/W 

5 S3 13 0 

6 0 14 A7 

7 A3 15 A2 

8 GNO 16 vcc 

(6) Q 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 AO 11 nc 1 AO 11 nc 

2 A1 12 00 2 A1 12 00 

3 A2 13 DO 3 A2 13 DO 

4 A3 14 01 4 A3 14 01 

5 A4 15 01 5 A4 15 01 

6 A5 16 02 6 A5 16 02 

7 R/W 17 02 7 R/W 17 D2 

8 51 18 03 8 51 18 03 

9 S2 19 03 9 52 19 D3 

10 GND 20 VCC 10 GNO 20 VCC 

(12) 00 

(14) 01 

(16) 
02 

(18) 03 

TEXAS INSTRUMENTS 
INCORPORATED 
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218 logic symbolt pin assignments 

256-BIT RANDOM-ACCESS READ/WRITE RAM 32 X 8 J, N PACKAGES FH, FN PACKAGES 
AO~ 

MEMORIES WITH THREE-STATE OUTPUTS 

JAf. 
1 AO 11 nc 1 

A1~ 2 Al 12 000 2 
(32 words of 8 bits each) A2~ 3 A2 13 001 3 

typical performance A3~ 4 A3 14 002 4 

ADDRESS ENABLE POWER/ 
A4~ C} 5 A4 15 003 5 

TYPE 
Sl~ 

6 nc 16 004 6 
TIME TIME BIT 7 R/W 17 005 7 

S2~ 'ALS218 '30 ns 20 ns 0.9 mW 8 Sl 18 006 8 
R/W~ 1 EN [WRITE] 

9 S2 19 007 9 
SN54ALS218 (J,FHI SN74ALS218 (N,FNI 1 C2 (READ] 

10 GND 20 VCC 10 
"l ..r: 

DOO.~ A.2D 
A,Z3 

V'3 

001~ 
002~ 
003~~ 
004~ 
005~~ 
006~ 
007~ 

219 logic symbol t 

64-BIT RANDOM-ACCESS RAM 16 X 4 

AO-.!.!l-

]A~ 
MEMORIES 

A1~ 
(16 words of 4 bits each; A2~ 
three-state non-inverting A3~ 
output) -~ G1 
typical performance 

~ (3) 
R/W~ 1 EN [READ) 

1 C2 [WRITE) 
ADDRESS ENABLE POWERI .., r TYPE 

TIME TIME BIT D1~ A,2D AV~01 
'LS219A 50 n5 35 n5 2.7 mW D2~ ~02 

SN54LS219A (J,FHI SN74LS219A (J,N,FNI D3~ ~03 
( 12) (11 ) 

D4~ r-- 04 

221 logic symbol t 

DUAL MONOST ABLE 

, MUL TIVIBRATORS 1A 
(1 ) --"""- & U'L 

(2) > typical performance 1B (13) 10 

r.::: (3) ~ (4) 10 OUTPUT 1ClR ~ 

TOTAL 
TYPE PULSE 1Cext 

(14) .... CX 
" POWER 1Rext l (15) .... RX/CX RANGE " Cext 

SN54221 20n5-215 130 mW 2A (9) --""0. & 1~ 

SN74221 20 ns - 285 130 mW 
28 (10) > (5) 20 

SN54LS221 20 n5 - 495 23 mW 2CLR (11).r.:::::: - ~ (12) lei 
R . 

SN74LS221 20 n5 - 705 23mW 2Cext (6) --'o.L CX 
"' 

SN54221 (J,FHI SN74221 (J,NI 
2Rext l (7) ....... RX/CX 

Cext ... 
SN54LS221 (J,FHI SN74LS221 (J,N,FNI 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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pin assignments 

J, N PACKAGES 

1 AO 9 03 

2 S 10 03 

3 R/W 11 04 

4 01 12 04 

5 01 13 A3 

6 02 14 A2 

7 02 15 Al 

8 GND 16 VCC 

I 

pin assignments 

J,N PACKAGES 

1 lA 9 2A 

2 lB 10 2B 

3 lClR 11 2ClR 

4 10 12 20 

5 20 13 10 

6 2Cext 14 lCext 
2Rext l 1 Rextl 

7 15 
Cext Cext 

8 GND 16 VCC 

AO 11 nc 

Al 12 000 

A2 13 001 

A3 14 002 

A4 15 003 

nc 16 004 

R/W 17 005 

Sl 18 006 

S2 19 007 

GND 20 VCC 

FH, FN PACKAGES 

1 nc 11 nc 

2 AO 12 03 

3 S 13 03 

4 R/W 14 04 

5 01 15 04 

6 nc 16 nc 

7 01 17 A3 

8 02 18 A2 

9 Q2 19 Al 

10 GND 20 VCC 

FH, FN PACKAGES 

1 nc 11 nc 

2 lA 12 2A 

3 lB 13 2B 

4 lClR 14 2ClR 

5 10 15 20 

6 nc 16 nc 

7 20 17 10 

8 2Cext 18 lCext 
2Rext l 1 Rext! 

9 19 
Cext Cext 

10 GND 20 VCC 

© Ie MASTER 1983 
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222 
64-BIT FIFO MEMORIES 

16 4-BIT WORDS 

(input-ready enable, output

ready enable, and three-state 

output) 
typical performance 

DELAY TIME TOTAL 
TYPE 

FROM CLOCK POWER 

'LS222 47 ns 433mW 

SN54LS222 (J) SN74LS222 (J,N) 

224 
64-BIT FIFO MEMORIES 

16 4-BIT WORDS 

. (three-state output) 
typical performance 

DELAY TIME 
TYPE 

FROM CLOCK 

'LS224 47 ns 

TOTAL 

POWER 

433mW 

SN54LS224 (J) SN74LS224 (J,N) 

logic symbol t 

DO 

01 
02 (8) 

(9) 
03 

logic symbol t 

OE _(_1 )--tEN5 

~_(_9)_at 

(3) 
LOCK...;....;......! ....... 

FIF016X4 

eTR 

FIF016X4 

CTR 

..... ----~ 

(15) 
UNCK~...;....--I 

DO (4) 

01 (5) 

02-(;....6)~~ 

10 

CT>O & 

Z3 
CT=O 

4,5 

& 

03 (7) ~-----------1 

(17) OR 

(2) 

00 

01 

02 

03 

IR 

(13) 00 

(12) 01 

(11) 02 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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pin assignments 

1 
2 
3 
4 

5 
6 
7 

8 
9 

10 

J, N PACKAGES 

DE 11 CLR 

IRE 12 03 
IR 13 02 
LOCK 14 01 
DO 15 nc 

nc 16 00 
01 17 OR 

02 18 ORE 

03 19 UNCK 

GNO 20 VCC 

For chip carrier information, 
contact the factory. 

pin assignments 

1 
2 

3 
4 

5 
6 
7 

8 

J, N PACKAGES 

OE 9 ~ 
IR 10 03 
LOCK 11 02 
DO 12 01 
01 13 00 
02 14 OR 

03 15 UNCK 

GNO 16 VCC 

For chip carrier· information, 
contact the factory. 
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225 pin assignments 

SO-BIT FIFO MEMORIES logic symbol t J. N PACKAGES 

FIFO 16 X 5 
1 ClK A 11 04 

16 5-BIT WORDS 2 IR 12 03 

typical performance OE~ 
CTA 

3 UNCKOUT 13 02 ENS 

CLA-~ CT=O 
4 DO 14 01 

DELAY TIME TOTAL 
OUTPUT \3) 5 01 15 00 

FROM CLOCK POWER CT<16~t>+ 
3~UNCK 6 02 16 UNCK IN 

OUT 
7 03 17 OR 

3-State 50 ns 400mW \1) ~ CLKA- 8 04 18 CLR 

SN74S225 (J,N,FN) 9 N 19 ClK B 

t> 
Cl 10 GNO 20 VCC 

\19) 
CLKB_ c) G2/Z3 

\2) FN PACKAGES 

cT>oF t>-

2 CT< 16 -IA 1 ClK A 11 04 

2 IR 12 03 

\16) \17) 3 UNCK OUT 13 02 
UNCK- Z4 4-0R 

IN r (15) 

4 DO 14 01 

I 5 01 15 00 
(4) 

00-10 5'7- 00 6 02 16 UNCK )N 

(5) \14) 7 03 17 OR 
01- ,~01 

(6) ~02 8 04 18 ClR 
02-

9 OE 19 ClK B \7) (12) 
03- -03 10 GNO 20 VCC 

(8) ~ 04- 04 

226 logic symbol t pin assignments 

4-BIT PARALLEL LATCHED S1 (2) O}MJl 
S2 (14) BUS TRANSCEIVERS 1 3 

(three-state outputs) GAB (15) r--..... C4 

typical performance GBA (1) ""'- C5 

~ MAX 
MAX OCAB (9) EN6 

TYPE SOURCE SINK OCBA (7) EN7 
CURRENT CURRENT ...., r 'S226 -6.5 mA 20 mA 

A1 (3) (13) B1 

1... 
(2/3)4D (0/1/2) D 6 \7 

~l SN54S226 (J,FH) SN74S226 (J,N,FN) 
\77 (0/1/2) D (0/3)5D 

A2 (4) _ (12) 
B2 .... 

A3 (5) (11 ) 
B3 .... 

A4 (6) .- - (10) B4 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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J. N PACKAGES FH. FN PACKAGES 

1 GBA 9 OCAB 1 nc 11 nc 

2 S1 10 B4 2 GBA 12 OCAB 

3 A1 11 B3 3 S1 13 B4 

4 A2 12 B2 4 A1 14 B3 

5 A3 13 B1 5 A2 15 B2 

6 A4 14 S2 6 nc 16 nc 

7 OCBA 15 GAB 7 A3 17 B1 

8 GNO 16 VCC 8 A4 18 S2 

9 OCBA 19 GAB 

10 GNO 20 VCC 

© Ie MASTER 1983 



227 
54-BIT FIFO MEMORIES 

15 4-BIT WORDS 

(input-ready enable, output

ready enable, open-collector 

outputs) 

typical performance 

DELAY TIME TOTAL 
TYPE 

FROM CLOCK POWER 

'LS227 57.5 ns 433 mW 

logic symbol t 

(19) 
UNCK 

(18) 

CT>O 

ORE G5 

SN54LS227 (J) SN74LS227 (J,Nl 

228 
54-BIT FIFO MEMORIES 

15 4-BIT WORDS 

(open-collector outputs) 

typical performance 

DELAY 

TIME 
TYPE 

TOTAL 

FROM POWER 

CLOCK 

'LS228 57.5 ns 433mW 

DO 

01 

02 

03 

logic symbol t 

OE-(_1_) - .... EN5 

ern (9) CT=O 

LOCK-(~3.;..) ...,&,.;::111 

(15) 
UNCK----I 

CT>O 

SN54LS228 (J) SN74LS228 (J,N) 

DO (4) 

01 (5) 

(6) 
02-';""--1 

10 

FIF016X4 

2,3 

4,5 

FIFO 16 X 4 

CTR 

03 (7) 1------------1 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

(17) OR 

(2) 

00 

01 

02 

03 

IR 

TEXAS INSTRUMENTS 
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pin assignments 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 

J, N PACKAGES 

OE 11 Wf 
IRE 12 03 
IR 13 02 
LOCK 14 01 
DO 15 nc 

nc 16 00 
01 17 OR 

02 18 ORE 

03 19 UNCK 
GND 20 VCC 

For chip carrier information, 
contact the factory. 

pin assignments 

1 
2 
3 
4 
5 
6 
7 

8 

J, N PACKAGES 

OE 9 CiJf 
IR 10 03 
LOCK 11 02 
DO 12 01 
01 13 00 
02 14 OR 

03 15 UNCK 
GNO 16 VCC 

For chip carrier information, 
contact the factory. 
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230,231 
OCTAL BUFFERS AND LINE DRIVERS 

(three-state outputs) 

• 'AS230 has true and complementary outputs 
-

• 'AS231 has complementary G and G inputs 

typical performance 

MAX MAX 

·DELAY SOURCE SINK 

CURRENT CURRENT 

3.5 ns -15 mA 64 mA 

SN54AS230 (J.FH) SN74AS230 (N,FN) 
SN54AS231 (J.FH) SN74AS231 (N.FN) 

240 
OCT AL BUFFERS/LINE 

DRIVERS/LINE RECEIVERS 

(inverted three-state outputs) 

typical performance 

MAX MAX POWER 

TYPE DELAY SOURCE SINK DISSI-

CURRENT CURRENT PATlaN 

SN54ALS240 5.5 ns -12 mA 12 mA 

SN74ALS240 5.5 ns -15 mA 24 mA 52 mW 

SN74ALS240-1 5.5 ns -15 mA 48 mA 

SN54AS240 3.5 ns -12 mA 48 mA 
235 mW 

SN74AS240 3.5 ns -15 mA 64 mA 

SN54LS240 10 ns -12 mA 12 mA 
120 mW 

SN74LS240 10 ns -15 mA 24 mA 

SN54S240 5 ns -12 mA 48 mA 
467 mW 

SN74S240 5 ns -15 mA 64 mA 

SN54ALS240 (J.FH) SN74ALS240 (N,FN) 
SN74ALS240-1 (N,FN) 

SN54AS240 (J,FH) SN74AS240 (N,FN) 
SN54LS240 (J,FH) SN74LS240 (J,N,FN) 
SN54S240 (J.FH) SN74S240 (J,N,FN) 

t Pin numbers shown on logic symbols are for; and N packages only, 

nc - no internal connection. 

logic symbol, 'AS230 t 

10 (11 EN 

lAl~ C> \l~ (41 (161 lYl 
lA2- ~lY2 (61 
lA3- ~lY3 

(81 ~lY4 lA4~ 

20 (191 EN 

2Al.!!!!..- \l~2Yl C> (131 ~2Y2 2A2-
2A3 (151 ~2Y3 (171 
2A4- ~2Y4 

logic symbol, 'AS231 t 

1(; (11 EN 

(21 
C> \l~lYl lAl-

lA2~ ~1Y2 
(61 ~lY3 lA3-

lA4~ ~lY4 

2G 
(191 

EN 

(111 \l~ 2Yl 2Al~ C> (131 ~2Y2 2A2-

2A3~ ~2Y3 
2A4~ ~2Y4 

logic symbolt 

_ (1) 

lG EN 

(2) 
[> lAl-

lA2~ 
\J~lYl 
~lY2 

lA3~ ~ 1Y3 

lA4~ ~1Y4 

2(; (19) EN 

2Al~ \J~ 2Yl C> 
2A2~ p:-.iZ.L 2Y 2 

2A3~ ~2Y3 
2A4~ ~2Y4 

TEXAS INSTRUMENTS 
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pin assignments 

J. N PACKAGES 

1 1~ 11 2A1 

2 1A1 12 1Y4 

3 2Y4 13 2A2 

4 1A2 14 1Y3 

5 2Y3 15 2A3 

6 1A3 16 1Y2 

7 2Y2 17 2A4 

8 1A4 18 1Y1 

9 2Y1 19 2G 

10 GND 20 Vee 

FH. FN PACKAGES 

1 1(j 11 2A1 

2 1A1 12 1Y4 

3 2Y4 13 2A2 

4 1A2 14 . 1Y3 

5 2Y3 15 2A3 

6 1A3 16 1Y2 

7 2Y2 17 2A4 

8 lA4 18 1Yl 

9 2Y1 19 2G 

10 GND 20 Vee 

"2G on 'AS231 

pin assignments 

J. N PACKAGES 

1 1~ 11 2A1 

2 1Al 12 lY4 

3 2Y4 13 2A2 

4 lA2 14 1Y3 

5 2Y3 15 2A3 

6 1A3 16 lY2 

7 2Y2 17 2A4 

8 lA4 18 1Yl 

9 2Yl 19 2G 

10 GND 20 Vee 

FH, FN PACKAGES 

1 1(j 11 2A1 

2 1A1 12 1Y4 

3 2Y4 13 2A2 

4 lA2 14 1Y3 

5 2Y3 15 2A3 

6 1A3 16 1Y2 

7 2Y2 17 2A4 

8 1A4 18 1Y1 

9 2Yl 19 2G 

10 GND 20 Vee 
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241 
OCTAL BUFFERS/LINE 

DRIVERS/LINE RECEIVERS 

(non-inverted three-state outputs) 

typical performance 

MAX 

TYPE DELAY SOURCE 

CURRENT 

SN54ALS241 7 ns -12 rnA 

SN74ALS241 7 ns -15 rnA 

SN74ALS241-1 7 ns -15 rnA 

SN54AS241 4 ns -12 rnA 

SN74AS241 4 ns -15 rnA 

SN54LS241 10 ns -12 rnA 

SN74LS241 10 ns -15 rnA 

SN54S241 5 ns -12 rnA 

SN74S241 5 ns -15 rnA 

MAX 

SINK 

CURRENT 

12 rnA 

24 rnA 

48 rnA 

48 rnA 

64 rnA 

12 rnA 

24 rnA 

48 rnA 

64 rnA 

SN54ALS241 (J,FH) 

SN54AS241 (J,FH) 
SN54LS241 (J,FH) 
SN54S241 (J,FH) 

SN74ALS241 (N,FN) 
SN74ALS241-1 (N,FN) 
SN74AS241 (N,FN) 
SN74LS241 (J,N,FN) 
SN74S241 (J,N,FN) 

242 
QUADRUPLE BUS 

TRANSCEIVERS 

(inverted three-state outputs) 

typical performance 

TYPE DELAY 

SN54ALS242 6 ns 

SN74ALS242 6 ns 

SN74ALS242-1 6 ns 

SN54AS242 3.5 ns 

SN74AS242 3.5 ns 

SN54LS242 11 ns 

SN74LS242 11 ns 

MAX MAX 

SOURCE SINK 

CURRENT CURRENT 

-12 rnA 12 rnA 

-15 rnA 24 rnA 

-15 rnA 48 rnA 

-12 rnA 48 rnA 

-15 rnA 64 rnA 

-12 rnA 12 rnA 

-15 rnA 24 rnA 

SN54ALS242 (J,FH) 

SN54AS242 (J,FH) 
SN54LS242 (J,FH) 

SN74ALS242 (N,FN) 
SN74ALS242-1 (N,FN) 
SN74AS242 (N,FN) 
SN74LS242 (J,N,FN) 

POWER 

01551-

PATION 

68 rnW 

127 rnW 

558 rnW 

POWER 

01551-

PATION 

68 rnW 

133 rnW 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

logic symbolt 

lA4 

2G 

2Al 
2A2 (13) 

2A3 
115) 

2A4 (17) 

logic symbolt 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFiCe BOX 225012 .' DALLAS. TeXAS 75265 

© Ie MASTER 1983 

(18) 
1Yl 

(16) 
lY2 

(14) lY3 
(12) lY4 

(9) 
2Yl 

(7) 2Y2 
(5) 

2Y3 
(3) 

2Y4 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 
1 11; 11 2A1 
2 1A1 12 1Y4 
3 2Y4 13 2A'2 
4 1A2 14 1Y3 
5 2Y3 15 2A3 
6 1A3 16 1Y2 
7 2Y2 17 2A4 
8 1A4 18 1Y1 
9 2Yl 19 2G 

10 GND 20 Vee 

FH. FN PACKAGES 
1 1rr 11 2A1 
2 1A1 12 1Y4 
3 2Y4 13 2A2 
4 1A2 14 1Y3 
5 2Y3 15 2A3 
6 1A3 16 1Y2 
7 2Y2 17 2A4 

·8 1A4 18 1Y1 
9 2Y1 19 2G 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES 
1 GAB 8 B4 
2 nc 9 B3 
3 A1 10 B2 
4 A2 11 B1 
5 A3 12 nc 

6 A4 13 GBA 
7 GND 14 . Vee 

FH. FN PACKAGES 
1 nc 11 nc 

2 GAB 12 B4 
3 nc 13 B3 
4 A1 14 B2 
5 nc 15 nc 

6 A2 16 B1 
7 nc 17 nc 

8 A3 18 nc 

9 A4 19 GBA 
10 GND 20 Vee 
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PRODUCT GUIDE 

243 
QUADRUPLE BUS 

TRANSCEIVERS 

(non-inverted three-state outputs) 

typical performance 

MAX 

TYPE DELAY SOURCE 

CURRENT 

SN54ALS243 8 ns -12 mA 

SN74ALS243 8 ns -15 rnA 

SN74ALS243-1 8 ns -15 mA 

SN54AS243 4.5 ns -12 rnA 

SN74AS243 4.5 ns -15 rnA 

SN54LS243 12 ns -12 rnA 

SN74LS243 12 ns -15 rnA 

MAX 

SINK 

CURRENT 

12 mA 

24 rnA 

48 mA 

48 mA 

64 rnA 

12 mA 

24 rnA 

SN54ALS243 (J,FH) 

SN54AS243 (J,FH) 
SN54LS243 (J,FH) 

SN74ALS243 (N,FN) 
SN74ALS243-1 (N,FN) 
SN74AS243 (N,FN) 
SN74LS243 (J,N,FN) 

244 
OCTAL BUFFERS/LINE 

DRIVERS/LINE RECEIVERS 

. (non-inverted three-state outputs) 

typical performance 

MAX MAX 

TYPE DELAY SOURCE SINK 

CURRENT CURRENT 

SN54ALS244 7 ns -12 mA 12 rnA 

SN74ALS244 7 ns -15 rnA 24 rnA 

SN74ALS244-1 7 ns -15 rnA 48 rnA 

SN54AS244 4.5 ns -12 mA 48 mA 

SN74AS244 4.5 ns -15 rnA 64 rnA 

SN54LS244 12 ns -12 mA 12 mA 

SN74LS244 12 ns -15 mA 24 mA 

SN54S244 6 ns -12 rnA 48 rnA 

SN74S244 6 ns -15 mA 64 rnA 

SN54ALS244 (J,FH) SN74ALS244 (N,FN) 
SNALS244-1 (N,FN) 
SN74AS244 (N,FN) 
SN74LS244 (J,N,FN) 
SN74S244 (J,N,FN) 

SN54AS244 (J,FH) 
SN54LS244 (J,FH) 
SN54S244 (J,FH) 

POWER 

DISSI-

PATION 

93 mW 

138 mW 

POWER 

DISSI-

PATION 

68 mW 

235 rnW 

127 rnW 

558 rnW 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

logic symbolt 

GBA 

GAB 

A1 

A2 

A3 

A4 

logic symbolt 

1G 

1A1 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 
(13) 

2A3 
(15) 

2A4 
( 17) 

TEXAS INSTRUMENTS 
I NCOR PORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

912 

pin assignments 

J. N PACKAGES 

1 GAB 8 84 

2 nc 9 83 

3 A1 10 B2 

B1 4 A2 11 B1 

5 A3 12 nc 

B2 6 A4 13 GBA 

7 GND 14 Vee 

B3 
FH. FN PACKAGES 

1 nc 11 nc 
B4 2 GAB 12 B4 

3 nc 13 B3 

4 A1 14 B2 

5 nc 15 nc 

6 A2 16 B1 

7 nc 17 nc 

8 A3 18 nc 

9 A4 19 GBA 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES 

1 1G 11 2A1 

2 1A1 12 1Y4 

1Y1 3 2Y4 13 2A2 

1Y2 
4 1A2 14 1Y3 

5 2Y3 15 2A3 
1Y3 

6 1A3 16 1Y2 
1Y4 7 2Y2 17 2A4 

8 1A4 18 1Y1 

9 2Y1 19 2<:; 

"V 2Y1 
10 GND 20 Vee 

2Y2 
(5) 

2Y3 
(3) 

2Y4 
FH. FN PACKAGES 

1 1G 11 2A1 

2 1A1 12 1Y4 

3 2Y4 13 2A2 

4 1A2 14 1Y3 

5 2Y3 15 2A3 

6 1A3 16 1Y2 

7 2Y2 17 2A4 

8 1A4 18 1Y1 

9 2Y1 19 2G 

10 GND 20 VCC 

© Ie MASTER 1983 



PRODUCT GUIDE 

245 logic symbolt pin assignments 

OCTAL BUS TRANSCEIVERS I G (19) G3 J, N PACKAGES 
(non-inverted three-state outputs) DIR (1) 3 ENl [BA) 1 DIR 11 B8 
typical performance 3 EN2 [AB) 2 A1 12 B7 

Al~ 
(18) 

3 A2 13 B6 
MAX MAX POWER 'Vl <J ttBl 

> 2\7 (17) 4 A3 14 B5 
TYPE DELAY SOURCE SINK OISSI- A2~ ~B2 5 A4 15 B4 

CURRENT PATION 
(4) 

~ 6 A5 16 B3 CURRENT A3~ B3 

SN54ALS245 6 ns -12 rnA 12 rnA A4~ ~B4 7 A6 17 B2 

~ A7 18 B1 A5~ B5 8 
173 mW ~B6 SN74ALS245 6 ns -15 mA 24 mA A6~ 9 A8 19 ~ 

~ SN74ALS245-1 6 ns -15 mA 48 mA A7~ B7 10 GND 20 Vee 
~ A8~ B8 

SN54LS245 8 ns -12 mA 12 mA 
290 mW 

SN74LS245 8 ns -15 mA 24 mA FH, FN PACKAGES 

SN54ALS245 (J,FH) SN74ALS245 (N,FN) 
1 

2 
SN74ALS245-1 (N,FN) 3 

SN54LS245 (J,FH) SN74LS245 (J,N,FN) 4 

5 

6 

7 

8 

9 

10 

246 logic symbol t pin assignments 

247 BIN/7-SEG [> 
J, N PACKAGES 

(~ .. -" 
[T2] 

BCD-TO-SEV EN-SEGMENT Bt/R'B'O ;;;':1 1 B 9 e ..... ~ 
~ 

2 e 10 d 
DECODERS/DRIVERS 

3 LT 11 (5) ..... c 
WITH RIPPLE BLANKING RBi & OG21 4 BI/RBO 12 b 

(246-active-low, open-collector, LT 
(3) 5 RBI 13 a 

6 D 14 9 30-volt outputS) 
CT=oL ..... 7 A 15 f 

(247-active-low, open-collector, l.J:::::.. ~ (13) 8 GND 16 Vee V20 a 20,21 Q a 
15-volt outputs) ...... (12) 

A (7) 1 
b 20,21 Q b 

( 11) c 20,21Q ~ c B (1) 
2 d 20,21 Q I--... (10) 

d 
c (2) 4 e 20,21 Q r--.... (9) 

e 
0(6) 8 f 20,21 Q i'-o.. 

(15) 
f 

typical performance 9 20,21 Q I--... (14) 
9 

OUTPUT OFF-STATE 

TYPE SINK 
TOTAL 

OUTPUT 
POWER 

CURRENT VOLTAGE 

'246 40mA 30 V 320mW 

'247 40mA 15 V 320mW 

SN54LS247 12 mA 15 V 35mW 

SN74LS247 24 mA 15 V 35mW 

SN54246 (J,FH) SN74246 (J,N) 
SN54247 (J,FH) SN74247 (J,NI 
SN54LS247 (J,FH) SN74LS247 (J,N,FNI 

t Pin numbers shown on logic symbols 
are for J and N packages only. 

FONT TABLE T2 - RESULTANT DISPLAYS USING '246 AND '247 

nc - no internal connection. lui tI21::1lyI5IbI11819Icl:JIU I=It:1 

DIR 11 B8 

Al 12 B7 

A2 13 B6 

A3 14 B5 

A4 15 B4 

A5 16 B3 

A6 17 B2 

A7 18 B1 

A8 19 G 

GND 20 Vee 

FH, FN PACKAGES 

1 nc 11 

2 B 12 

3 e 13 

4 IT 14 

5 BI/RBO 15 

6 nc 16 

7 RBI 17 

8 D 18 

9 A 19 

10 OND 20 

o 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

TEXAS)NSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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nc 
e 
d 

c 
b 

nc 
a 

9 
f 

Vee 

913 
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248 logic symbol t pin assignments 

BCD·TO·SEVEN SEGMENT BIN/7-SEG J. N PACKAGES FH. FN. PACKAGES 

(~ .. -" 
[T2) 1 B 9 e 1 nc 11 

DECODERS/DRIVERS BI/RBO ;'1 ...... 1...::: 2 e 10 d 2 B 12 

(internal pull·up outputs) ~ 3 LT 11 c 3 e 13 

RBI 
(5) ...... & 4 )G21 4 BI/RBO 12 b 4 [1 14 

(3) 5 RBI 13 a 5 BI/ABO 15 

IT 6 0 14 9 6 nc 16 

7 A 15 f 7 RBI 17 

CT=OLi-
-J:::::a. (13) 8 GND 16 Vee 8 0 18 

V20 a 20,21 ~ a 9 A 19 
(12) 

A (7) b 20,21 ~ b 10 GND 20 
1 

B (1) c 20,21~ 
( 11) c 

2 d 20,21 ~ (10) 
d 

C (2) 4 e 20,21 ~ 
(9) e 

0(6) 8 f 20,21 ~ 
(15) 

f 
typical performance 

9 20,21~ (14) 
9 

OUTPUT OFF-STATE 
TOTAL 

TYPE SINK OUTPUT 
POWER 

CURRENT VOLTAGE 

'248 6.4 mA 5.5 V 265 mW 

SN54LS248 2mA 5.5 V 125 mW 

SN74LS248 6mA 5.5 V 125 mW 

SN54248 (J,FH) SN74248 (J,N) 
SN54LS248 (J,FH) SN74LS248 (J,N,FN) 

249 logic symbol t pin assignments 

BIN/7·SEG J. N PACKAGES FH. FN PACKAGES 
BCD~O-SEVENSEGMENT 

(~ .. -" 
[T2) B 

Bl/RBo 
1 9 e 1 

DECODERS/DRIVERS .,. .. ~ ;'1 2 e 10 d 2 

(open·collector outputs) ~ 3 LT 11 c 3 

RBI (5) .. h.. & UG21 
4 BI/RBO 12 b 4 

(3) 5 RBI 13 a 5 

U- 6 0 14 9 6 

7 A 15 f 7 

CT=OL ....... 8 GND 16 Vee 8 
L..t::::.. V20 a 20,21 Q (13) a 9 

Am b 20,21 Q (121 b 10 
1 

B (1) c 20,21Q ( 11) c 
2 

d 20,21 Q (10) 
C (2) 

d 
4 e 20,21 Q (9) 

e 
0(6) 8 f 20,21 Q (15) 

f 

typical performance 9 20,21Q (14) 
9 

OUTPUT OFF·STATE 
TOTAL 

TYPE SINK OUTPUT 
POWER 

CURRENT VOLTAGE 

'249 10 mA 5.5 V 265 mW 

SN54LS249 4mA 5.5 V 40mW 

SN74LS249 8mA 5.5 V 40mW 

SN54249 (J,FH) SN74249 (J,N) 
SN54LS249 (J,FH) SN74LS249 (J,N,FN) 

FONT TABLE T2 - RESULTANT DISPLAYS USING '248AND '249 t Pin numbers shown on logic symbols 

are for J and N packages only. 

nc - no internal connection. 101 11213HI51b1l181~lcbIUI~It:1 

nc 

B 

e 
[1 

BI/ABO 

nc 

RBI 

0 

A 

GND 

o 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

nc 

e 
d 

c 

b 

nc 

a 

9 
f 

Vee 

nc 

e 
d 

c 

b 

nc 

a 

9 
f 

Vee 
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PRODUCT GUIDE 

251 logic symbol t pin assignments 

DATA SELECTORSI MULTIPLEXERS MUX J. N PACKAGES 
(true and inverted three- G JZl.J::::.. EN 1 03 9 C 
state outputs) A Jl!L 

: )G% 
2 02 10 B. 

typical performance B .illL. 3 01· 11 A 

C~ 4 00 12 07 
DELAY TIMES 5 Y 13 06 

DATA TO DATA TO DO ...ili.- 0 6 'W 14 05 
FROM TOTAL 01~ 1 \J ~Y 7 IT 15 04 TYPE INV NON-INV 

POWER 02 ...ill.- ~w 16 ENABLE 2 \J 
8 GNO vcc 

OUTPUT OUTPUT 
03 ...l.ll-

17 ns 21 ns 21 ns 250 mW 
3 

'251 
04.Jl§L FH. FN PACKAGES 4 

'ALS251 6 ns 5 ns 4.5 ns 37.5 mW 
05 -...ill.L 5 1 nc 11 nc 

'AS251 2.7 ns 3.5 ns 5.5 ns 140 mW ...illL 2 03 12 C 
06 6 

'LS251 17 ns 21 ns 21 ns 35 mW 07~ 
3 02 13 B 

7 4 01 14 A 
'S251 4.5 ns 8 ns 14 ns 275 mW 5 00 15 07 

SN54251 (J,FH) SN74251 (J,N) 6 nc 16 nc 

7 Y 17 06 
SN54ALS251 (J,FH) SN74ALS251 (N,FN) 

8 W 18 05 
SN54AS251 (J,FH) SN74AS251 (N,FN) 

9 G 19 04 
SN54LS251 (J,FH) SN74LS251 (J,N,FN) 10 GNO 20 VCC 
SN54S251 (J,FH) SN74S251 (J,N,FN) 

253 logic symbol t pin assignments 

DUAL DATA SELECTORSI J. N PACKAGES FH. FN PACKAGES 

MUL TIPLEXERS .A ~ O} 0 
(three-state outputs) B~ 1 G3' 

. ., 
typical performance MUX 

1G ..i.ll..l::a.. EN DELAY TIMES 
1CO~ DATA TO 0 

FROM TOTAL C1~ 1 TYPE NON-INV 1 (4) 
ENABLE POWER 1C2~ 2 

OUTPUT 
3 1C3~ 

'ALS253 5 ns 4.5 ns 32 mW 2G .iJ.§.U::::.. 
'AS253 3.3 ns 5.5 ns 117 mW 2CO~ 
'LS253 12 ns 16 ns 35 mW 2C1 .!1..ll-

(12) 
SN54ALS253 (J,FH) SN74ALS253 (N,FN) 2C2~ 

SN54AS253 (J,FH) SN74AS253 (N,FN) 2C3~ 
SN54LS253 (J,FH) SN74LS253 (J,N,FN) 

SN54S253 (J,FH) SN74S253 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

-.l: 

\J .-JZ.L 1Y 

~2Y 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

© Ie MASTER 1983 

1 lG 9 2Y 1 nc 11 nc 

2 B 10 2CO 2 lG 12 2Y 

3 lC3 11 2Cl 3 B 13 2CO 

4 lC2 12 2C2 4 lC3 14 2Cl 

5 lCl 13 2C3 5 lC2 15 2C2 

6 lCO 14 A 6 nc 16 nc 

7 lY 15 2G 7 lCl 17 2C3 

8 GND 16 VCC 8 lCO 18 A 

9 lY 19 2G 

10 GNO 20 VCC 

.. 

915 
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257 logic symbol, 'ALS257, 'LS257 t 

QUAD DATA SELECTORSI 

MUL TIPLEXERS 

(non-inverted three-state outputs) 

DELAY TIMES 

DATA TO 
FROM 

TYPE NON-INV 

OUTPUT 
ENABLE 

'ALS257 4.3 ns 7.5 ns 

'LS257 11 ns 18 ns 

'S257 5 ns 14 ns 

TOTAL 

POWER 

33.5 mW 

60mW 

320 mW 

SN54ALS257 (J,FH) 
SN54LS2 57 (J,FH) 
SN54S257 (J,FH) 

SN74ALS257 (N,FN) 
SN74LS257 (J,N,FNI 
SN74S257 (J,N,FN) 

lA 

lB 
(3) 

2A 
(5) 

2B 
(6) 

3A 
(11 ) 

3B 
(10) 

4A (14) 

4B 
(13) 

logic symbol, 'S257 t 

lA 

lB 
2A 

2B 
3A 

3B 
4A 

4B 

t Pin numbers shown on logic symbols are for J a'nd N packages only. 

nc - no internal connection. 

\l 
(4) 

(7) 

(9) 

lV 

2V 

/ 
3V 

4V 

lV 

2V 

3V 

4V 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

916 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 AlB 9 3V 1 nc 11 nc 

2 1A 10 3B 2 AlB 12 3Y 
3 1B 11 '3A 3 1A 13 3B 
4 1Y 12 4V 4 1B 14 3A 
5 2A 13 4B 5 1Y 15 4Y 
6 2B 14 4A 6 nc 16 nc 

7 2Y 15 "lr 7 2A 17 4B 
8 GND 16 Vee 8 2B 18 4A 

9 2Y 19 c;' 

10 GND 20 Vee 

@ Ie MASTER 1983 



258 logic symbol, 'ALS258, 'LS258 t 

QUAD DATA SELECTORSI 

MUL TIPLEXERS 

(inverted three-state outputs) 

typical performance 

DELAY TIMES 

DATA TO 

TYPE INV 

OUTPUT 

'ALS258 3 ns 

'LS258 11 ns 

'S258 4 ns 

SN54ALS258 (J,FH) 
SN54LS258 (J,FH) 
SN54S258 (J,FH) 

259 

FROM TOTAL 

ENABLE POWER 

7.5 ns 29 mW 

19 ns 60mW 

14 ns 280 mW 

SN74ALS258 (N,FN) 
SN74LS258 (J,N,FN) 
SN74S258 (J,N,FN) 

8·BIT ADDRESSABLE LATCHES 

typical performance 

TYPE CLEAR 

'259 LOW 

'ALS259 LOW 

'LS259 LOW 

SN54259 (J,FH) 
SN54ALS259 (J,FH) 
SN54LS259 (J,FH) 

TOTAL 
DELAY 

POWER 

12 ns 300 mW 

17 ns 110 mW 

SN74259 (J,N) 
SN74ALS259 (N,FN) 
SN74LS259 (J,N,FN) 

lA 

18 
2A 

28 
3A 

38 
4A 

48 

logic symbol, 'S258 t 

lA 

18 
2A 

28 

3A 

38 
4A 

48 

O} 8M.£. 
2 7 

9.20 
10.2R 

9,30 
10;JR 

9,40 

10,4R 

9.50 
10]R 

9.60 
10;6R 

9.70 
10.7R 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

lY 

2Y 

3Y 

4Y 

lY 

2Y 

3Y 

4Y 

00 

01 

02 

03 

(9) 
04 

(101
05 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 AlB 9 3Y 1 nc 11 nc 

2 1A 10 3B 2 AlB 12 3Y 

3 1B 11 3A 3 1A 13 3B 

4 1Y 12 4Y 4 1B 14 3A 

5 2A 13 4B 5 1Y 15 4Y 

6 2B 14 4A 6 nc 16 nc 

7 2Y 15 G 7 2A 17 4B 

8 GND 16 Vec 8 2B 18 4A 

9 2Y 19 G 
10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 50 9 04 1 nc 11 nc 

2 51 10 05 2 50 12 04 

3 52 11 06 3 51 13 05 

4 00 12 07 4 52 14 06 

5 01 13 0 5 00 15 07 

6 02 14 G 6 nc 16 nc 

7 03 15 eLR 7 01 17 0 

8 GND 16 Vee 8 02 18 G 
9 03 19 eLR 

10 GND 20 Vec 

917 
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PRODUCT GUIDE 

260 
DUAL 5·INPUT POSITIVE· 

NOR GATES 

POWERI 
TYPE DELAY 

GATE 

'S260 54 mW 4 ns 

SN54S260 (J,FHl SN74S260 (J,N,FNl 

261 
2·BIT BY 4·BIT PARALLEL 

BINARY MULTIPLIERS 

typical performance 

I TYPE I POWER 1 TIME** J 
I 'LS261 I 100 mW T 25 ns 

SN54LS261 (J,FHl SN74LS261 (J,N,FN) 

** 5·Bit Product Time 

265 
QUAD COMPLEMENTARY· 

OUTPUT ELEMENTS 

typical performance 

I TYPE 1 POWER 1 
I '265 1125 mW I 
SN54265 (J,FHl 

266 

SN74265 (J,Nl 

QUAD 2·INPUT EXCLUSIVE· 

NOR GATES WITH OPEN· 

COLLECTOR OUTPUTS 

typical performance 

I TYPE I POWER' DELAY 

I 'LS2661 40 mW T 18 ns 

SN54LS266 (J,FHl SN74LS266 (J,N,FNl 

logic symbolt ' 
(1 ) 

1A-

1B...El..
(3) 

1C
(12) 

10-':""";"'" 
(13) 

1E-

... ,~(_5)_1Y 

(4) 1---------1 
2A-

(8) 
2B

(9) 
2C-

(10) 
20-

~ (6) 
~2Y 

2E~ 
"------~ 

logic symbolt 

* Partial·Product Generator 

logic symbolt 
(2) 

1A~ 1 -1W 
~1Y 

2A ~t---&--I~ 2W 

2B~ ~2Y 
3A~ & ~3W 
3B~ ~3Y 
4A~ 1 ~4W 

~4Y "----.. 
logic symbol t 

1A ~~---=-1----A~ (3)1Y 

1B 2L- :::.£ ----

2A ~~------.....01~ 2Y 

2B~ 
3A~~------~ 

3B ill.- ~ 3Y 

4A~~-----~ 

4B~ ~4Y 
positive logic: Y = A1FB = AB + As 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 
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pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 1A 8 2B 1 nc 11 nc 

2 1 B 9 2C 2 1A 12 2B 

3 1C 10 20 3 1B 13 2C 

4 2A 11 2E 4 1C 14 20 

5 1Y 12 10 5 nc 15 nc 

6 2Y 13 1E 6 2A 16 2E 

7 GNO 14 VCC 7 nc 17 nc 

8 1Y 18 10 

9 2Y 19 1 E 

10 GNO 20 VCC 

positive logic: Y = ABCi5' 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 B3 9 01 1 nc 11 nc 

2 B4 10 00 2 B3 12 01 

3 e 11 MO 3 B4 13 00 

4 M2 12 M1 4 e 14 MO 

5 04 13 BO 5 M2 15 M1 

6 03 14 B1 6 nc 16 nc 

7 02 15 B2 7 04 17 BO 
8 GND 16 VCC 8 03 18 B1 

9 02 19 B2 

10 GND 20 Vee 

pin assignments 

J, N PACKAGES FH PACKAGE 

1 1A 9 3Y 1 nc 11 nc 

2 1W 10 3W 2 1A 12 3Y 

3 1Y 11 3A 3 1W 13 3W 

4 2A 12 3B 4 1Y 14 3A 

5 2B 13 4Y 5 2A 15 3B 

6 2W 14 4W 6 nc 16 nc 

7 2Y 15 4A 7 2B 17 4Y 

8 GNO 16 Vce 8 2W 18 4W 

9 2Y 19 4A 

10 GNO 20 Vee 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 1A 8 3A 1 nc 11 nc 

2 1 B 9 3B 2 1A 12 3A 

3 1Y 10 3Y 3 1B 13 3B 

4 2Y 11 4Y 4 1Y 14 3Y 

5 2A 12 4A 5 nc 15 nc 

6 2B 13 4B 6 2Y 16 4Y 

7 GND 14 VCC 7 nc 17 nc 

8 2A 18 4A 

9 2B 19 4B 

10 GNO 20 VCC 

'© Ie MASTER 1983 



270 logic symbol t 

2048-BIT READ-ONLY , ROM512 X4 

MEMORIES AO~ 
(open-collector outputs, Al~ 0 
512 4-bit words) A2EL-

typical performance A3~ AO 

A4EL-
0 

AO 
ADDRESS ENABLE POWERI A5EL-

A 511 
AO TYPE 

TIME TIME BIT A6.!1b- AO 

'5270 45 ns 15 ns 0.26 mW A7~ 
A8~8 

5N545270 (J) 5N745270 (J,N) S~ EN 

271 logic symbol t 

2048-BIT READ-ONLY ROM 256 X 8 

MEMORIES 
AO~ " (open-collector outputs, 
A1~ 0 AO 

256 8-bit words) AO A2~ 
A~ typical performance A3.!&-

A4~ > A 0 AO 255 ADDRESS ENABLE POWERI 
A5!22L AQ TYPE 

TIME TIME BIT 
A6llm- AQ 

'5271 45 ns 15 ns 0.26 mW A7!.!2L 7 AQ ,. 
Sl~ A~ 

5N545271 (J,FH) 5N745271 (J,N,FN) & 
lEN ~2~ 

273 logic symbol t 

CLR~R OCTAL D-TYPE FLIP-FLOPS 
ClK (11) C1 (common clock, single-rail outputs) 

1D~~D typical performance 
2D~ 

POWER DATA TIMES 3D .l?!.-TYPE FREO 
PER F-F SETUP HOLD '4D~ 

'273 40 MHz 39 mW 20 nsf 5 nsf (13) 
5D-

'ALS273 50 MHz 9AmW 6D~ 
'LS273 40 MHz 10.6 mW 20 nsf 5 nsf 

7D .l..!Z.!.-
I Rising edge of clock pulse 8D~ 

SN54273 (J,FH) SN74273 (J,N) 
SN54ALS273 (J,FH) SN74ALS273 (N,FN) 
SN54LS273 (J,FH) SN74LS273 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

jgL01 
J!!L02 
.:.i!£LQ3 

(9)1'\4 

~01 
~02 
~03 
JL04 

.1!!L05 

~06 
.illL07 
J.!.!L08 

(2) 
~10 
-20 

~30 
~40 
~50 
~60 
~70 
~80 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

© Ie MASTER 1983 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 
1 A6 9 04 

2 AS 10 03 

3 A4 11 02 
4 A3 12 01 

S AO 13 S 

6 A1 14 AS 
7 A2 1S A7 

S GNO 16 Vee 

For chip carrier information, 
contact the factory. 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 AO 11 OS 1 AO 11 OS 

2 A1 12 06 2 A1 12 06 

3 A2 13 07 3 A2 13 07 

4 A3 14 OS 4 A3 14 OS 

5 A4 1S S1 5 A4 15 ~1 

6 01 16 S2 6 01 16 S2 

7 02 17 A5 7 02 17 AS 

S 03 1S A6 S 03 18 A6 

9 04 19 A7 9 04 19 A7 

10 GNO 20 Vee 10 GNO 20 Vec 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 CIA 11 ClK 1 ClR 11 ClK 

2 10 12 50 2 10 12 50 

3 10 13 50 3 10 13 50 

4 20 14 60 4 20 14 60 

5 20 15 60 5 20 15 60 

6 30 16 70 6 30 16 70 

7 3D 17 70 7 3D 17 70 

8 40 18 80 8 40 18 80 

9 40 19 80 9 40 19 80 

10 GNO 20 VCC 10 GNO 20 VCC 

919 

en 
+oJ 

C 
Q) 

E 
:J 
~ 

+oJ 
en 
C 

en 
CO 
>< 
Q) 

I-



en ....... 
c: 
Q) 

E 
:::J 
'....... en 
c: 
en as x 
Q) 

I-

PRODUCT GUIDE 

274 logic symbolt pin assignments 

4-BIT BY 4-BIT BINARY 
A2n ....ill.-

1T J. N PACKAGES 

Jp 1 A2 n 11 2n + 4 1 MULTIPLIERS 
A2n+1~ " ~2n 0 2 A2n+ 1 12 2n+ 5 2 

A2n+2~ ~2n+1 3 A2n+ 2 13 2n+ 6 3 
typical performance 

4 A2n + 3 14 2n+ 7 4 

A2n+3~ ~2n+2 
TYPE POWER r TIME* 1 

5 82 n 15 G1 5 

B2n~ (9) 6 2n 16 G2 6 
525 mW I I 

]0 
1T\}-c 2n+3 'S274 50 ns 7 2n+ 1 17 82n+ 1 7 

B2n+ 1...i.lZL- ~2n+4 8 2n + 2 18 82n+ 2 8 
SN54S274 (J,FH) SN74S274 (J,N,FN) 

B2n+2~ (12) 
2n+5 9 2n + 3 19 82n+ 3 9 

10 GND 20 VCC 10 

B2n+3~ ~2n+€ 

G1~ ~ 7 ~2n+7 

G2~ EN 

• a-Bit Product Time 

275 logic symbolt pin assignments 

7-BIT -SLICE WALLACE TREES [WALLACE TREE) J. N PACKAGES 

G~ EN 
1 2n 9 2n + 0 1 

typical performance 2 2n 10 C2n+ 1 2 ., r 3 2n 11 2n + 1 3 

TYPE POWER 2n~1 
X/BIN 4 2n 12 2n+ 2 4 

5 C2 n 13 G 5 
'LS275 125 mW 

2n~1 6 C2 n 14 2n 6 
'S275 525 mW 

2n~1 ~2n+2 7 2n 15 2n 7 
4\} 8 GND 16 VCC 8 

SN54LS275 (J,FH) SN74LS275 (J,N,FN) 2n~1 2\} ~2n+1 9 
SN54S275 (J,FH) SN74S275 (J,N,FN) 2n~1 10 

1Zu· .. 
(14) 

2n~1 

(15) 
2n-1 

C2n~ " 
C2n~ CO \} ~C2n+1 

-~ uC1 \} ~2n+o 

276 logic symbolt pin assignments 

QUAD J-K.FLIP-FLOPS PRE 
(11 ) 

ITS 

(separate clocks, edge-triggering, 
CL:R (1) 

R 

common direct clear and preset) 1J~ 1J ~1Q 
1CLK (3) ...... IT C1 typical performance 
1K~ 1K 

2J~ ~2Q POWER! DATA TIMES 
TYPE FREQ 

SETUpl HOLD 2CLK~ F-F 

'276 50 MHz 75mW 3nsl110nsl 2K~ 
3J~ ~3Q 

1 Falling edge of clock pulse 
3CLK .!.1l!....t:::: 

SN54276 (J,FH) SN74276 (J,N) 3K~ 
4J~ (16) 

4CLK~ 
~4Q 

-~ 
4K 

t Pin ~umbers shown on logic symbols are for J and N packages only_ 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE 80X 225012 • DALLAS. TEXAS 75265 

920 

J. N PACKAGES 

1 m 11 m 
2 1J 12 3J 

3 1CLK 13 3CLK 
"4 1K 14 3K 

5 10 15 30 

6 20 16 40 

7 2K 17 4K 

8 2CLK 18 4CLK 

9 2J 19 4J 

10 GND 20 VCC 

FH. FN PACKAGES 

A2 n 11 2n + 4 

A2n + 1 12 2n+ 5 

A2n + 2 13 2n+ 6 

A2n + 3 14 2n+ 7 

82 n 15 G1 

2n 16 G2 
2n + 1 17 82n+ 1 

2n + 2 18 82n + 2 

2n + 3 19 82n + 3 

GND 20 VCC 

FH. FN PACKAGES 
nc 11 nc 

2n 12 2n +0 

2n 13 C2n + 1 

2n 14 2n + 1 

2n 15 2n + 2 

nc 16 nc 

C2 n 17 G 

C2 n 18 2n 

2n 19 2n 

GND 20 VCC 

FH PACKAGE 
1 'aR 11" m 
2 1J 12 3J 

3 1CLK 13 3CLK 

4 1K 14 3K 

5 10 15 30 

6 20 16 40 

7 2K 17 4K 

8 2CLK 18 4CLK 

9 2J 19 4J 

10 GND 20 VCC 

© Ie MASTER 1983 



278 logic symbol t 

4-BIT CASCADABLE 
STROBE (1) 

HPRI REG 

PRIORITY REGISTERS ~ 
typical performance 

04 (3) 
50 

TYPE POWER DELAY 

'278 275mW 35 ns 03 (2) 50 

SN54278 (J,FH) SN74278 (J,N) 02 (13) .50 

01 (12) 50 

PO 141 ,...... 

~ GO 

279 logic symbol t 

QUAD S-R LATCH ES 1R (1) ...... R 

typical performance 151 (2) ...... S1 
152 (3) ...... S1 TYPE POWER DELAY 2R (5) ...... 

'279 90mW 12 ns 
R 

28 (6) ...... 
'LS279 19 mW 12 ns 

S2 
3R (10) ...... R 

351 (11) ...... S3 SN54279 (J,FH) SN74279 (J,N,FN) 
352 (12) ...... SN54LS279 (J,FH) SN74LS279 (J,N,FN) S3 
4R (14) ...... R 
48 (15) ...... S4 

280 logic symbol t 

9-BIT ODD/EVEN PARITY 
A~ GENERATORS/CHECKERS 
B~ 

typical performance c..J!2L 
o ..J.!1L 

TYPE POWER DELAY 
E..JlL 

'AS280 F....!.J1L 
'LS280 80mW 31 ns G.J..!L 
'S280 335mW 13 ns H~ 

I~ 
SN54AS280 (J,FH) SN74AS280 (N,FN) 
SN54LS280 (J,FH) SN74LS280 (J,N,FN) 
SN54S280 (J,FH) SN74S280 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

G4 

G3 

G2 

G1 

1 

2k 

1 
~Y4 0,1.2,3 

0,1.2 ~Y3 

0,1 ~Y2 

0~Y1 

1,2,3,4 ~P1 

1 
(4) 

10 

2 
(7) 

20 

3 (9) 30 

4 (13) 40 

~ ~ 
EVEN 

~ L 
000 

TEXAS INSTRUMENTS 
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pin assignments 

J. N PACKAGES FH PACKAGE 

1 STAB B Y3 1 nc 11 nc 

2 03 9 Y2 2 STAB 12 Y3 

3 04 10 Y1 3 03 13 Y2 

4 PO 11 nc 4 04 14 Y1 

5 P1 12 01 5 nc 15 nc 

6 Y4 13 02 6 PO 16 nc 

7 GNO 14 Vee 7 nc 17 nc 

8 P1 18 01 

9 Y4 19 02 

10 GNO 20 Vee 

pin assignments 

J, N PACKAGES FH. FN PACKAGES 

1 1R" 9 30 1 nc 11 nc 

2 lS1 10 3R" 2 1R" 12 30 

3 152 11 3~1 3 1~1 13 31f 

4 10 12 3S2 4 lS2 14 351 

5 2~ 13 40 5 10 15 3S2 

6 2S 14 4A 6 nc 16 nc 

7 20 15 45 7 2A 17 40 

8 GNO 16 Vee 8 2~ 18 4R 

9 20 19 4~ 

10 GNO 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 G 8 A 1 nc 11 nc 

2 H 9 B 2 G 12 A 

3 nc 10 e 3 H 13 B 

4 I 11 0 4 nc 14 e 

5 ~EVEN 12 E 5 nc 15 nc 

6 :WOO 13 F 6 I 16 0 

7 GNO 14 Vee 7 nc 17 nc 

8 ~EVEN 18 E 

9 ~OOO 19 F 

10 GNO 20 Vee 

921 

U) ....... 
C 
Q) 

E 
~ 
:I........ 
U) 
C 

U) 

tU 
>< 
Q) 

I-



C/) ...... 
c 
Q) 

E 
~ 
'...... 
C/) 

c 
C/) 

C\l 
X 
Q) 

I-
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281 logic symbolt pin assignments 

4·BIT PARALLEL BINARY ALU 
(20) ~p ASO 

]M~ 
(0 ••• 7) CP ACCUMULATORS 

AS1 
(19) (0 ••• 7) CG ~G 

t'ypical performance AS2 
(18) 

(10) 
(17) (0 •. ,7) CO ~Cn+4 

M 
ADD TOTAL (8) 

TYPE cn CI 

TIME POWER 
(4) 

SRG4 

'S281 20 ns 720mW RSO O}EN~ (3) 
RS1 

(5) 
1 23 

SN54S281 (J,FHI RC b EN24 [Arithmetic, ABC) 

SN74S281 (J,N,FNI EN25 [Logic, ABCO) 

CLK 
(22) C26 t: ~ 24(21+/22+) (ABC) 

~ 25(21+/22+)(ABCO) 

(23) ., r- r-
AO Z31 

·~35,20,260 
31 P 

(21) (A) (1) ~FO 
RilLa 21,260 

Z35 

(1)i..-
\722 

a 

A1 Z32 32 P(2) ~F1 
36,20,260 

[B) Z36 a 
A2 

(2) 
Z33 

37,20,260 
33 P 

,...- 24,22,260 
[C) (4) Z37 ~F2 

(6) ...... \724,21 
a 

L1/RO~ ....- 25.22,260 
34 P 

-+- \7 25,21 
[D) Z38 

(13) 

38,20,260 
(8) ~F3 

A3 
(7) a 

Z34 

283 logic symbolt 

4·BIT BINARY FULL ADDERS A1 
(5) 

}. 
:E 

typical performance A2~ 

~{ 
~:E1 

A3~ ~:E2 
CARRY ADD POWERI A4~ ~:E3 

TYPE 
TIME B1--1§L 

]0 
Lill!L :E4 TIME BIT 

B2~ '283 10 ns 16 ns 76mW 

'LS283 10 ns 15 ns 24mW B3~ 
B4 --1!.!L.. r---i2LC4 CO 'S283 7 ns 11 ns 124 mW co--2.L... CI 

SN54283 (J,FHI SN74283 (J,NI 
SN54LS283 (J,FH) SN74LS283 (J,N,FNI 
SN54S283 (J,FHI SN74S283 (J,N,FNI 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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J, N PACKAGES FH, FN PACKAGES 

1 A1 13 F3 1 nc 15 nc 

2 A2 14 F2 2 A1 16 F3 

3 RS1 15 F1 3 A2 17 F2 

4 RSO 16 FO 4 R'S1 18 F1 

5 RC 17 M 5 RSO 19 FO 

6 lliRO 18 AS2 6 RC 20 M 

7 A3 19 AS1 7 L1/RO 21 AS2 

8 Cn 20 ASO 8 nc 22 nc 

9 G 21 Rilla 9 A3 23 AS1 

10 Cn +4 22 ClK 10 Cn 24 ASO 

11 P 23 AO 11 rr 25 Rilla 

12 GND 24 VCC 12 Cn +4 26 ClK 

13 'J5' 27 AO 

14 GND 28 VCC 

typical performance 

J, N PACKAGES FH, FN PACKAGES 

1 I2 9 C4 1 nc 11 nc 

2. B2 10 I4 2 I2 12 C4 

3 A2 11 B4 3 B2 13 I4 

4 I1 12 A4 4 A2 14 B4 

5 A1 13 I3 5 I1 15 A4 

6 B1 14 A3 6 nc 16 nc 

7 CO 15 B3 7 A1 17 I3 

8 GND 16 VCC 8 B1 18 A3 

9 CO 19 B3 

10 GND 20 VCC 

© Ie MASTER 1983 
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284 . logic symbol t pin assignments 

1T J. N PACKAGES FH PACKAGE 
4-BIT BY 4-BIT PARALLEL lA~ 

:l 
2" 1 2C 9 Y7 1 nc 11 nc 

BINARY MULTIPLIERS USED 
lB~ 

2 2B 10 Y6 2 2C 12 Y7 

WITH '285 3 2A 11 Y5 3 2B 13 Y6 

lC-1ZL- 4 10 12 Y4 4 2A 14 Y5 

• MSB's for 4 X 4 multiplier 
lD~ 

5 1A 13 GB 5 10 15 Y4 

('285 provides LSB's) 

"Q{ 
.-.!E.LY4 6 1B 14 GA 6 nc 16 nc 

Use 'S274, 'LS275, 'S275 for new 2A~ 

]0 
-illLY5 7 1C 15 20 7 1A 17 GB • 

2B~ ..J.!.QLY6 
8 GNO 16 VCC 8 1B 18 GA 

designs/larger multipliers 9 1C 19 20 

typical performance 2C...!.ll.- ~9) 
Y7 

10 GNO 20 Vcc 

1 TYPE 1 POWER I TIME* I 2D~ 
l '284 I 460 mW I 40 ns I GB~ ~ 

GA~ EN 
SN54284 (J,FH) SN74284 (J,N) 

• a-Bit Product Time 

285 logic symbol t pin assignments 

lA~ 
1T J. N PACKAGES FH PACKAGE 

4-BIT BY 4-BIT PARALLEL ]. "2 1 2C 9 Y3 1 nc 11 nc 

BINARY MULTIPLIERS USED lB~ 2 29 10 Y2 2 2C 12 Y3 

WITH '284 3 2A 11 Y1 3 29 13 Y2 

lC..!lL- 4 10 12 YO 4 2A 14 Y1 

• LSB's for 4 X 4 multiplier 
lD~ ....lJ1LYO 

5 1A 13 G8 5 10 15 YO 

('284 provides MSB's) 

"Q{i 
6 1B 14 GA 6 nc 16 nc 

• Use 'S274, 'LS275, 'S275 for new 2A..ill.-

]0 
...J.!.!LY1 7 1C 15 20 7 1A 17 GB 

2B~ (10) 8 GNO 16 Vcc 8 1B 18 GA 
designs/larger multipliers Y2 9 1C 19 20 

typical performance 2C~ ~Y3 10 GNO 20 Vcc 

I TYPE I POWER I 2D~ 

1 '285 1460 mW I GB~ ~ 
G A.JWJ::::.. EN 

SN54285 (J,FH) SN74285 (J,N) 

287 (This number has been changed to TBP14S10. Product Guide information for this TTL circuit can be 

found at the end of this section.) \ 

288 
(This number has been changed to TBP18S030. Product Guide information for this TTL circuit can be 

found at the end of this section.) 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 
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289 logic symbolt 

64-BIT RANDOM-ACCESS RAM 16 X 4 

AO--11L-

]A~ 
MEMORIES 

A1~ 
(16 4-bit words, open-

A2~ 
collector outputs) A3~ 
typical performance S~ G1 

RlWt 1 EN [READ) 
ADDRESS ENABLE POWER/ 

TYPE 1 C2 [WRITE) 
TIME TIME BIT "'l A~~Q1 'LS289A 50 ns 35 ns 2.7 mW D1~ A.2D 

'S289A 25 ns 12 ns 5.9mW D2-12L ~Q2 
D3.J..!!!L. ~Q3 

SN54LS289A (J.FH) SN74LS289A (J,N,FN) D4.J..!3.L. ~-04 
SN54S289A (J,FH) SN74S289A (J,N,FN) 

290 logic symbol t 

DECADE COUNTERS 
RO(1)~ 

& CTR 

(divide-by-two and divide-
RO(2)~ 

CT=O 

by-five) 

typical performance R9(1)~ & 

R9(2)~ Z3 

COUNT TOTAL 
TYPE CLEAR r FREQ POWER I 

CKA (10),.... '290 32 MHz HIGH 160mW DIV2 
~+ 

'LS290 32 MHz HIGH 40mW ~OA 
3CT=1 

SN54290 (J,FH) SN74290 (J,N) 
DIV5 { 

(5) 0 

SN54LS290 (J,FH) SN74LS290 (J,N,FN) 
----, B 

(4) 
CKB (11) r-. .... + 

CT r-- Oc 

3CT=4 2 ~OD 

292 logic symbol t 

PROGRAMMABLE FREQUENCY 
C L R' 1.11l.t:::.. 

[2
fn J R 

DIVIDERS/DIGITAL TIMERS 
~ (digitally programmable from CLK1~ 

22 to 231 ) CLK2~ [TP1) ~TP1 t:> [til ~TP2 
typical performance -~[n=O) [TP2) 

-~[n = 1] [TP3] ~TP3 
POWER I I TYPE f max io--

'LS292 200 mWI 50 MHz 1 A~ 

:}lnl ~, B.l!L-
SN54LS292 (J,FH) SN74LS292 (J,N,FN) C~ 

~o=~ D~ ~O 
e.El...-

t Pin numbers shown on logic symbols are for J and N packages only. 

nc '- no internal connection. 
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pin assignments 

J. N PACKAGES FH, FN PACKAGES 
1 AO 9 Q3 1 nc 11 nc 
2 ~ 10 03 2 AO 12 03 
3 Rrw 11 04 3 S 13 03 
4 01 12 04 4 R/W 14 04 
5 Ql 13 A3 5 01 15 04 
6 02 14 A2 6 nc 16 nc 
7 02 15 Al 7 0'1 17 A3 
8 GNO 16 VCC 8 02 18 A2 

9 02 19 Al 
10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 R9(1) 8 00 1 nc 11 nc 
2 nc 9 °A 2 R911 ) 12 00 
3 R9(2) 10 CKA 3 nc 13 OA 
4 Oc 11 CKB 4 R9(2) 14 CKA 
5 OB 12 ROIl) 5 nc 15 nc 

6 nc 13 RO(2) 6 Oc 16 CKB 
7 GND 14 VCC 7 nc 17 nc 

8 °B 18 ROIl) 
9 nc 19 RO(2) 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 B 9 nc 1 nc 11 nc 

2 E 10 A 2 B 12 nc 

3 TPl 11 n~ 3 E 13 A 
4 ClKl 12 nc 4 TPl 14 m 
5 ClK2 13 TP3 5 CL.K1 15 nc 

6 TP2 14 0 6 nc 16 nc 

7 0 15 C 7 ClK2 17 TP3 

8 GNO 16 VCC 8 TP2 18 0 

9 0 19 C 
10 GND 20 VCC 
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293 
4-BIT BINARY COUNTERS 

(divide-by-two and divide

by-eight) 

typical performance 

COUNT TOTAL 
TYPE CLEAR 

FREO POWER 

'293 32 MHz HIGH 160 mW 

'LS293 32 MHz HIGH 39mW 

logic symbol t 

RO(1) (12) 

RO(2) (13) 

SN54293 (J,FH) 
SN54LS293 (J,FH) 

SN74293 (J,N) 
SN74LS293 (J,N,FN) 

294 logic symbol t 

PROGRAMMABLEFREOUENCY 

DIVIDERS/DIGITAL TIMERS 

(digitally programmable from 

22 to 2 15) 
ClK1 

typical performance 
ClK2 

SN54LS294 (J.FH) SN74LS294 (J,N,FNI 

& 

+ 

295 logic symbolt 

4-BIT BIDIRECTIONAL 

UNIVERSAL SHIFT 

REGISTERS 

typical performance 

SERIAL 
SHIFT 

TYPE- DATA 
FREO 

INPUT 

'LS295B 30 MHz 0 

TOTAL 

POWER 

70mW 

OC (8) 

lD/SH (6) 

ClK--..... ~D 

SER 

A 

8 

C 

D 

SN54LS295B (J,FHI SN74LS295B (J,N,FNI 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

CTR 

CT=O 

DiVa f 
CT 

2 

[tn] 

[fil 
[TP) 

r fil 
LO = 2nJ 

SRG4 

(3) 

(7) 

OA_ 

OB 

Oc 

OD 

TP 

o 

08 

Oc 
OD 
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PRODUCT GUIDE 

pin assignmonts 

J. N PACKAGES FH. FN PACKAGES 

1 nc 8 aD 1 nc 11 nc 

2 nc 9 -OA 2 nc 12 aD 
3 nc TO CKA 3 nc 13 OA 

4 Oc 11 CKB 4 nc 14 CKA 

5 OB 12 RO(11 5 nc 15 nc 

6 nc 13 RO(21 6 Oc 16 CKB 

7 GND 14 VCC 7 nc 17 nc 

8 OB 18 RO(1 I 

9 nc 19 RO(21 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 B 9 nc nc 11 nc 

2 A 10 nc B 12 nc 

3 TP 11 CLR 3 A 13 nc 

4 CLK1 12 nc 4 TP 14 CLR 

5 CLK2 13 nc 5 CLK1 15 nc 

6 nc 14 D 6 nc 16 

7 a 15 C 7 CLK2 17 nc 

8 GND 16 VCC 8 nc 18 D 
9 a 19 C 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 SER 8 oe 1 nc 11 nc 

2 A 9 eLK 2 SER 12 oe 

3 B 10 aD 3 A 13 eLK 

4 e 11 Oe 4 B 14 °D 
5 D 12 OB 5 nc 15 nc 

6 LD/SH 13 OA 6 e 16 Oe 
7 GND 14 Vee 7 nc 17 nc 

8 D 18 OB 

9 LD/SH 19 OA 
10' GND 20 Vee 

925 

UJ -C 
(]) 

E 
:::J 
~ -UJ 
C 

UJ 
CO 
X 
(]) 

J-



PRODUCT GUIDE 

297 pin assignments 

DIGITAL PHASE-LOCKED- J. N PACKAGES FH. J:N PACKAGES 

LOOP FILTERS 
,1' B 9 +A1 1 nc 11 nc 

2 A 10 +B 2 B 12 +A1 
(cascadable for higher- 3 ENCTR 11 XOPRD 3 A 13 +B 

order loops) 4 K ClK 12 ECPD 4 ENCTR 14 XOPRD 

5 110 ClK 13 +A2 5 K ClK 15 ECPD 

typical performance 6 DIU 14 D. 6 nc 16 nc 

simplified block diagram t 7 lID OUT 15 C 7 110 ClK 17 +A2 

DELAY 8 GND 16 VCC 8 DIU 18 0 

TYPE POWER 
fmax (FROM 

9 110 OUT 19 C 

KCLK I/DCLK MODULO CONTROLS 10 GND 20 VCC 

I/DCLK) ~ 
'LS297 375 mW 50 MHz 35 MHz 18.5 ns 0 C B A 

14) 15) (1) (2) 
SN54LS297 (J,FH) SN74LS297 (J,N,FN) 

K·COUNTER (4) 
CLOCK (6) 

DOWNIUP CONTROL MODUlO·K 

K·COUNTER (3) COUNTER 

'l ENABLE 

110 CLOCK 
(5) INCR EMENT IDECR EM ENT (7) 

110 OUTPUT 
CIRCUIT 

PHASE Al 
(9) \ 

(11) EXClUSIVE·OR PHASE 
DETECTOR OUTPUT 

PHASE B 
(10) 

Lf~ (12) EDGE·CONTROLLED PHASE 

PHASE A2 
(13) DETECTOR OUTPUT 

298 logic symbolt pin assignments 

QUAD 2-INPUT MULTIPLEXERS 

WITH STORAGE 
wsillL G1 

ClK (111 ...... C2 
typical performance , 

A1....ill- -I 1,20 
TYPE POWER DELAY· A2~ 1,20 

'298 195mW 20 ns B1..1&-

'LS298 65mW 20 ns B2..l!L.-

C1...iID-
* From clock to non-inverted output· C2~ 

SN54298 (J,FH) SN74298 (J,N) 01~ 
SN54LS298 (J,FH) SN74LS298 (J,N,FN) 02~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

MUX 

r 
~QA 

~QB 

~QC 

~QO 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFiCe BOX 225012 • DALLAS, TeXAS 75265 

926 

J. N PACKAGES FH. FN PACKAGES 

1 B2 9 C1 1 nc 11 nc 

2 A2 10 WS 2 B2 12 C1 

3 A1 11 ClK 3 A2 13 WS 

4 Bl 12 aD 4 Al 14 ClK 

5 C2 13 ac 5 B1 15 aD 

6 02 14 aB 6 nc 16 nc 

7 01 15 aA 7 C2 17 aC 

8 GND 16 VCC 8 02 18 aB 
9 01 19 aA 

10 GND 20 VCC 

@ Ie MASTER 1983 



299 
8·BIT BIDIRECTIONAL 

UNIVERSAL SHIFT/STORAGE 

REGISTERS 

(three-state outputs) 

typical performance 

SHIFT 
SERIAL 

TYPE DATA 
FREQ 

INPUT 

'ALS299 30 MHz 0 

'LS299 35 MHz 0 

'S299 50 MHz 0 

ASYNC TOTAL 

CLEAR POWER 

LOW 100 mW 

LOW 175 mW 

LOW 750 mW 

SN54ALS299 (J,FHI 
SN54LS299 (J,FHI 
SN54S299 (J,FHI 

SN74ALS299 (N,FNI 
SN74LS299 (J,N,FNI 
SN74S299 (J,N,FNI 

301 
256·B.T RANDOM·ACCESS 

MEMORIES 

(256 '·bit words, open· 

collector output) 

typical performance 

ADDRESS ENABLE 
TYPE 

TIME TIME 

'5301 42 ns 13 ns 

POWER/ 

BIT 

1.9 mW 

5N745301 (J,NI 

logic Iymbo. t 

SRG8 

logic symbol t 

RAM 256 X 1 

AO 
A1 

A2 

A3 

A4 

A5 

A6 

A7 

51 
52 

o 
A 255 

G1 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

TEXAS INSTRUMENTS 
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PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 50 11 5A 

2 ~1 12 ClK 

3 ~2 13 BlOB 

4 G/OG 1,\ D/OD 

5 E/OE 15 F/OF 

6 C/OC 16 H/OH 

7 A/OA 17 °H' 
8 °A' 18 5l 

9 m 19 51 

10 GND 20 VCC 

FH, FN PACKAGES 

1 50 11 5A 

2 ~1 12 ClK 

3 (;2 13 BlOB 

4 G/OG 14 DiaD 

5 E/OE 15 F/OF 

6 C/OC 16 H/OH 

7 A/OA 17 °H' 
8 OA 18 Sl 

9 ern 19 S1 

10 GND 20 VCC 

pin assignments 

J, N PACKAGES 

1 AO 9 A4 

2 Al 10 A5 

;3 S1 11 A6 

4 S2 12 A'W 

5 53 13 D 
6 Q 14 A7 

7 A3 15 A2 

8 GND 16 Vee 

927 
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PRODUCT GUIDE 

317 logic Iymbolt 

RAM 64 X 4 256-BIT RANDOM-ACCESS 

MEMORIES WITH OPEN-COLLECTOR 

OUTPUtS 

(64 words of 4 bits each) 

typical performance 

]A~ 
ADDRESS ENABLE POWER I 

TYPE 
TIME BIT TIME 

'ALS317 30 ns 20 ns 0.9 mW 

SN54ALS317 (J,FH) SN74ALS317 (N,FN) 

318 
256-BIT RANDOM-ACCESS 

MEMORIES WITH OPEN-COLLECTOR 

OUTPUTS 

(32 words of 8 bits each) 

typical performance 

ADDRESS ENABLE POWERI 
TYPE 

TIME TIME BIT 

'ALS318 30 ns 20 ns 0.9 mW 

SN54ALS318 (J,FHI SN74ALS318 (N,FNI 

logic symbol t 

AO (1) 

Al (2) 

A2 (3) 

A3 (4) 

A4 (5) 

t Pin numbers shown on logic symbols are for J and N packages oniy . 

nc - no internal connection. 

Gl 

RAM 32 X 8 

Gl 

A.Z3 

(121 00 
(141

01 
(161 02 

(181 03 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 AD 11 nc 1 AD 11 nc 

2 A1 12 00 2 A1 12 00 

3 A2 13 DO 3 A2 13 DO 
4 A3 14 01 4 A3 14 01 
5 A4 15 01 5 A4 15 01 

6 A5 16 02 6 A5 16 02 
7 R/W 17 02 7 R/W 17 02 

8 51 18 03 8 51 18 03 

9 S2 19 03 9 52 19 03 

10 GND 20 Vee' 10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES , A.o " 
nc , AO 

" 
nc 

2 A' '2 000 2 A' '2 000 

3 A2 , 3 DO' 3 A2 13 DOl 

4 A3 14 002 4 A3 14 002 

5 A4 15 003 5 A4 15 D03 

6 nc 16 D04 6 nc 16 D04 

7 RW 17 005 7 RW 17 005 

8 51 18 006 8 51 18 D06 

9 52 19 D07 9 S2 19 D07 

10 GND 20 Vee 10 GND 20 Vee 

© Ie MASTER 1983 



PRODUCT GUIDE 

319 logic symbol t pin assignments 

64-BIT RANDOM ACCESS 
RAM 16 X 4 J, N PACKAGES 

AO~ 

JA~ 
1 AO 9 03 

MEMORIES 
A1....l.12.L 

2 s 10 03 

(16-four bit words, open- A2~ 
3 R/W 11 04 

collector outputs) (13) 
4 01 12 04 

A3- 5 01 13 A3 

typical performance s~ G1 6 02 14 A2 

RIWt 1 EN [READ) 7 02 15 A1 

ADDRESS ENABLE POWER/ 1 C2 [WRITE) 8 GNO 16 Vee 
TYPE ., ,. 

TIME TIME BIT D1~ A,2D AQ~01 
'LS319A 50 ns 35 ns 2.7mW D2~ -EL 02 

SN54LS319A (J,FH) SN74LS319A (J,N,FN) 
D3...J.1QL... ~03 

(12) ( 11) 
D4- -04 

320 logic symbolt pin assignments 

CRYSTAL-CONTROLLED G J, N.PACKAGES 

TANK1 ~ 
JL..fL ~F 1 TANK1 9 F' 

OSCILLATORS TANK ~F 2 TANK2 10 F' 

TANK2~ TANK 3 GN01 11 Vee' 
typical performance 

XTAL1 ~ XTAL C> 4 FFQ 12 F 

XTAL2~ ~F' 5 FFD 13 nc 
TYPE f max POWER XTAL ~F' 6 14 XTAL1 nc 

'LS320 30 MHz 210mW 7 F 15 XTAL2 
~C1 

FFD~ ~FFO 8 GN02 16 Vee 
10 

SN54LS320 (J) SN74LS320 (J,N) 
For chip carrier information, 

321 logic symbol t 

CRYSTAL~ONTROLLED G 

OSCILLATORS .n.n.. 
(with F/2 and F/4 count-down TANK1 ~ TANK 

outputs) C> 

TANK2 ~ TANK 
typical performance 

(14) CTRDIV4 
TYPE FREQ POWER XTAL1 ~ XTAL 

)- CT~ 'LS321 30 MHz 235mW (15) 
XTAL2 ~ XTAL 

SN54LS321 (J) SN74LS321 (J,N) > C1 

FFD~ ~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

contact the factory. 

pin assignments 

J, N PACKAGES 
(7) 
~F 1 TANK1 9 F' 

~F 2 TANK2 10 F' 

3 GND1 11 VeC' 
(10) 4 FFO 12 F 

~F' 5 FFD 13 F/2 

~F' 6 F/4 14 XTAL1 

7 F 15 XTAL2 

~F/2 8 GND2 16 Vee 

For chip carrier information, 
(6) 

contact the factory. ~F/4 

~FFO 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

©. Ie MASTER 1983 

FH, FN PACKAGES 

1 nc 11 nc 

2 AO 12 03 

3 S 13 03 

4 R/W 14 04 

5 01 15 04 

6 nc 16 nc 

7 01 17 A3 

8 02 18 A2 

9 02 19 A1 

10 GNO 20 Vee 

929 
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322 logic symbolt 

SRGS 
a-BIT SHIFT REGISTERS WITH CLR'~ R 
SIGN EXTEND OE~ 2EN15 
(three-state outputs, G Jlli::::. G3 

-~ multiplexed I/O) SIP 3M1 [SHIFT] 

3M2 [PAR LOAD) 
typical performance 

CLK 
(11 ) 

C6/1 ~ , r SERIAL 
t> SHIFT ASYNC 

TYPE DATA POWER SE J1&-. G4 FREQ CLEAR 
INPUT S,4,1,6D 

'LS322A 35 MHz 0 LOW 175 mW DS~ G5 

DO --ill.- 4,5,1,6D 
SN54LS322A (J,FH) SN74LS322A (J,N,FN) D1~ 4,5,1,6D 

(4) 

A/OA~ 2,6D Z7 ~ 

\77,15 

-j; 2,6D t> BlOB 

\7S,15 ZS'~ 

C/Oc~ 
D/OD~ 
E/OE/~ 
~ F/OF 

G/OG,~ 
H/QHI~ 2,6D C> 

\714,15 Z14·t-
'---

~ Ow 

323 logic symbolt 

SRGS 
a-BIT BIDIRECTIONAL CLFi~ 4R 

SHIFT/STORAGE REGISTERS G,J!L...c::::.. ~-G2.ill...b. 
3EN13 

(three-state outputs) 
so.i!L.-

o }M!. typical performance S1~ 1 3 

SERIAL CLK.!l.2) - ~C4/1"/2+-SHIFT ., 
TYPE DATA POWER l" (S) 

FREQ SR-41L- 14D ~OA' INPUT (7) " r---r:> A/OA~3,4D 'ALS323 30 MHz 0 100mW 
, (13) \7 5,13 Z5 

'LS323 35 MHz 0 175 mW 
B/OB~ 3,4D C>Z6 ... 

SN54ALS323 (J,FH) SN74ALS323 (N,FN) (6) \7 6,13 
SN54LS323 (J,FH) SN74LS323 (J,N,FN) C/Oc~ 

I :ii:: DOD (5 
E/OE 

F/Q~Jl.:= G/O (4 
G(16) 

H/OHt 3,4D C> 
\712,13 Z12' ~ (17) 0 

SL ..!.l.!!L- 2,4D 
"""'--

~H' 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

930 

pin assignments 

J, N PACKAGES "'H, FN PACKAGES 

1 G 11 ClK 1 G 11 ClK 

2 SI15 12 OH' 2 SIP 12 Ow 

3 DO 13 H/OH 3 DO 13 H/OH 

4 A/OA 14 F/OF 4 A/OA 14 F/OF 

5 C/OC 15 0/00 5 C/OC 15 0/00 
6 E/OE 16 S/OS 6 E/OE 16 S/OS 

7 G/OG 17 01 7 G/OG 17 01 

S OE 18 SE 8 OE 18 SE 

9 ClR 19 OS 9 ClR 19 OS 

10 GNO 20 VCC 10 GNO 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 SO 11 SR 1 SO 11 SR 

2 Gl 12 ClK 2 Gl 12 ClK 

3 G2 13 S/OS 3 G2 13 BlOB 
4 G/OG 14 0/00 4 G/OG 14 0/00 

5 E/OE 15 F/OF 5 E/OE 15 F/OF 

6 C/OC 16 HIOH 6 C/OC 16 HIOH 

7 A/OA 17 OH' 7 A/OA 17 °H' 
8 Oi- lS Sl 8 OA 18 Sl 

9 rot 19 S1 9 ern 19 S1 

10 GNO 20 VCC 10 GNO 20 VCC 

© Ie MASTER 1983 



347 
BCD~O~EVEN~EGMENT 

DECODERS/DRIVERS 

(open-collector outputs, low-voltage 

version of 'LS47) 
typical performance 

OUTPUT OFF~TATE 

POWER I TYPE SINK OUTPUT 
I 

CURRENT VOLTAGE 

SN54LS347 12 mA 7V 35mW 

SN74LS347 24 rnA 7V 35mW 

SN54LS347 (J,FH) SN74LS347 (J,N, FN) 

348 
B-LlNE TO 3-LlNE 

PRIORITY ENCODERS 

(with three-state outputs) 

typical performance 

SN54LS348 (J,FH) SN74LS348 (J,N,FN) 

logic symbolt 

RBI 

IT 

A 

B 

C 

o 

(~ .... ---.. ~ 
(5) ...... 
(3) 

....t::... 
(7) 

(1) 

(2) 

(6) 

logic symbol t 

0 
(10) 

( 11) 

2 
(12) 

3 
(13) 

4 
(1) 

5 
(2) 

(3) 
6 

7 
(4) 

EI 
(5) 

BIN/7-SEG [> 
[T1) 

~1 

~ 

& C G21 

CT=OL,- ....... 
V20 a 20,21 Q 

1 
b 20,21 Q ..... 

c 20,21Q ....... 
2 d 20,21Q t---.. 

4 e 20,21 Q t--... 

8 f 20,21Q ~ 
9 20,21Q ~ 

HPRI BIN 
[> 

0/Z10 10 
~1 

1/Z11 11 

2/Z12 12 

3/Z13 13 
18 

4/Z14 14 

15 

7/Z17 17 

V18 

G19 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 

1 B 9 e 

2 e 10 d 

3 IT 11 c 
4 BI/RBO 12 b 

5 RBI 13 a 

6 0 14 9 

7 A 15 f 

8 GND 16 Vee 
(13) 

(12) 

(11) 
b 

FH. FN PACKAGES 

1 nc 11 nc 

2 B 12 e c 
(10) 

d 3 e 13 d 

(9) 4 [l 14 c 

(15) 5 BI/ABO 15 b 

(14) 
6 nc 16 nc 

7 RBI 17 a 9 
8 0 18 9 

9 A 19 f 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES 

4 9 AO 

2 5 10 0 

3 6 11 1 

4 7 12 2 

5 E1 13 3 

(15) EO 
6 A2 14 GS 

7 A1 15 EO 

8 GND 16 Vee 

FH. FN PACKAGES 

1 nc 11 nc 

2 4 12 AO 

3 5 13 0 

4 6 14 1 

5 7 15 2 
A1 6 nc 16 nc 

7 E1 17 3 

8 A2 18 GS 

9 A1 19 EO 

10 GND 20 Vee 

t Pin numbers shown on logic symbols 

are for J and N packages only. 

FONT TABLE T1 - NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING 'LS347 

nc - no internal connection. 101 11213HI51b1l1819IcbIUI~It:i I 
o 2 3 .. 5 8 7 8 9 10 11 12 13 14 16 

TEXAS INSTRUMENTS 
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PRODUCT GUIDE 

351 
DUAL 8-L1NE T,O 1-L1NE DATA 

SELECTORS/MUL TIPLEXERS 

(three-state outputs; four 

common data inputs) 

typical performance 

DELAY TIMES 

TYPE 
DATA TOTAL 

TOINV 
FROM 

POWER 
ENABLE 

OUTPUT 

'351 10 ns 17 ns 220mW 

SN74351 (J,N) 

352 
DUAL 4-L1NE TO 1-L1NE DATA 

SELECTORS/MUL TIPLEXERS 

(inverting version of 'LS153) 

typical performance 

DELAY TIMES 
DATA 

TYPE TOINV 
OUTPUT 

'ALS352 6 ns 
'AS352 2.7 ns 
'LS352 15 ns 

SN54ALS352 (J,FH) 
SN54AS352 (J,FH) 
SN54LS352 (J,FH) 

FROM TOTAL 
ENABLE POWER 

4.5 ns 32.5 mW 
4.5 ns 122.5 mW 

18.5 ns 31mW 

SN74ALS352 (N,FN) 
SN74AS352 (N,FN) 
SN74LS352 (J,N,FN) 

logic symbolt 

G 
A 

B 

C 

100 

101 

102 

103 
, 04 

05 

06 

07 

200 

201 

202 

203 

logic symbol t 

A 

B 

1G 

1CO 

1C1 

1C2 

2CO 

2C1 

2C2 

2C3 

16,6 

17,7 

t Pin numbers shown on logic symbols are for J ~nd N packages only. 

nc - no internal connection, 

1Y 

1Y 

2Y 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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pin assignments 

J. N PACKAGES 

1 lY 11 07 
2 tr 12 06 

3 A 13 05 
4 B 14 04 

5 C 15 203 
6 100 16 202 
7 101 17 201 

8 102 18 200 

9 103 19 2Y 
10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 lG 9 2Y 1 nc 11 nc 

2 B 10 2CO 2 lG 12 2Y 

3 lC3 11 2Cl 3 B 13 2CO 

4 lC2 12 2C2 4 lC3 14 2Cl 

5 lCl 13 2C3 5 lC2 "5 2C2 

6 lCO 14 A 6 nc 16 nc 

7 lY 15 2G 7 lCl 17 2C3 

8 GNO 16 VCC 8 lCO 18 A 

9 lY 19 2G 

10 GNO 20 VCC 

© Ie MASTER 1983 



353 logic symbol t 

DUAL 4·LINE TO 1·LlNE DATA 
A~O) 0 SELECTORS/MUL TIPLEXERS 
B ..ill.- 1 G"j" 

(three-state outputs, inverting -; 
version of 'LS253 MUX 

1G~ EN 
typical performance 

1CO~ 0 

DELAy:rIMES 1C1~ 1 

DATA ..!&- 2 1C2 
FROM TOTAL 

1C3 -ill.....- 3 TYPE TOINV 
2G .!ill.J:::.. ENABLE POWER 

OUTPUT 

'ALS353 6 ns 4.5 ns 40mW 2CO iliL-
2C1 l!!!....-

'AS353 2.7 ns 5.5 ns 130 mW jgL 
'LS353 12 ns 13 ns 43 mW 

2C2 
2C3 illL.. 

SN54ALS353 (J,FHl SN74ALS353 (N,FNl 

SN54AS353 (J,FHl SN74AS353 (N,FNl 

SN54LS353 (J,FHl SN74LS353 (J,N,FNl 

354 logic symbol t 

8·LlNE TO 1·LlNE DATA MUX 

SELECTORS/MUL TIPLEXERS/ ~ -01 & 

TRANSPARENT REGISTERS G,2 .!ill.c:... EN 

(three-state outputs) G3 l1ZL-
SC .!!!!..l:::.. i---C8 

typical performance 
SO ~ L) illL-DELAY TIMES S1 ~ GJ!. ,7 JE.L DATA DATA TO S2 ~ FROM ~ TYPE TO,INV NON·INV DC C9 

ENABLE 
.., 

OUTPUT OUTPUT DO ~90 
'LS354 23.5 ns 23.5 ns 16 ns 01 ill- 90 

02 12L- 90 
SN54LS354 (J,FHl SN74LS354 (J,N,FN) 03 ~ 90 

D4 ~ 90 

05 ~ 90 

06 ill..- 90 

07 ilL- 90 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

,. 
0 ;;'1 

1 [> 

2 \l 
3 

4 

5 \l 
6 

7 

r 

\l ~1V 

~2V 

~V 

~w 

TEXAS INSTRUMENTS 
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1 
2 
3 
4 
5 
6 
7 
8 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
lG 9 2Y 1 nc 11 nc 

B 10 2CO 2 lG 12 2Y 
lC3 11 2Cl 3 B 13 2CO 
lC2 12 2C2 4 lC3 14 2Cl 
lCl 13 2C3 5 lC2 15 2C2 
lCO 14 A 6 nc 16 nc 

lY 15 2G 7 lCl 17 2C3 
GNO 16 VCC 8 lCO 18 A 

9 lY 19 2G 
10 GNO 20 vec 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
07 11 -S-c 1 07 11 SC 
06 12 S2 2 06 12 S2 
05 13 Sl 3 05 13 Sl 
04 14 SO 4 04 14 SO 
03 15 Gl 5 03 15 Gl 
02 16 G2 6 02 16 G2 
01 17 G3 7 01 17 G3 
DO 18 W 8 DO 18 W 

DC 19 Y 9 DC 19 Y 
GNO 20 VCC 10 GNO 20 vcc 

933 
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355 
a-LINE TO 1·LINE DATA 

SELECTORS/MUL TIPLEXERS/ 

TRANSPARENT REGISTERS 

(open-collector outputs) 

typical performance 

DELAY TIMES 

DATA DATA TO 
FROM 

TOINV NON-INV 
ENABLE 

OUTPUT OUTPUT 

31.5 ns 30 ns 21.5 ns 

SN54LS355 (J,FHI SN74LS355 (J,N,FNI 

356 
a-LINE TO 1-LINE DATA 

SELECTORS/MUL TIPLEXERS/ 

EDGE-TRIGGERED 

REGISTERS 

(three-state output) 

typical performance 

DELAY TIMES 

DATA DATA TO 

TOINV NON-INV 
FROM 

ENABLE 
OUTPUT OUTPUT 

23.5 ns 23.5 ns 16 ns 

logic symbolt 

61 
<32 
G3 

SC 
SO 

S1 

S2 

DC 

DO 
01 

02 

03 

D4 

05 

06 

07 

logic symbolt 

<31 
(32 

G3 

SC 
SO 

S1 

S2 
ClK 

00 

01 

02 

MUX 

SN54LS356 (J,FH) SN74LS356 (J,N,FNI 03 
04 

05 

06 

07 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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pin assign~ents 

J. N PACKAGES FH. FN PACKAGES 

1 07 11 ~ 1 07 11 ~ 
2 06 12 52 2 06 12 52 
3 05 13 51 3 05 13 51 
4 04 14 50 4 04 14 SO 
5 03 15 G1 5 03 15 G1 

6 02 16 G2 6 02 16 G2 

7 01 17 G3 7 01 17 G3 
8 00 18 W 8 00 18 W 

9 OC 19 Y 9 OC 19 Y 

10 GNO 20 Vcc 10 GNO 20 Vcc 

pin assignlT!ents 

J. N PACKAGES .FH. FN PACKAGES 

1 07 11 SC 1 07 11 SC 

2 06 12 52 2 06 12 S2 

3 05 13 S1 3 05 13 51 

4 04 14 SO 4 04 14 50 

5 03 15 (j1 5 03 15 G1 

6 02 16 132 6 02 16 (j2 

7 01 17 G3 7 01 17 G3 

8 DO 18 W 8 00 18 W 

9 ClK 19 Y 9 ClK 19 Y 

10 GNO 20 Vcc 10 GNO 20 Vcc 
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357 
8-LINE TO 1-UNE DATA 

SELECTORS/MUL TIPLEXERS/ 

EDGE-TRIGGERED 

REGISTERS 

(open-collector outputs) 

typical performance 

DELAY TIMES 
DATA DATA TO FROM 

TOINV NON-INV ENABLE 

logic symbolt 

Gl 
G2 
G3 

SC 
so 
51 
52 

ClK 

MUX 

OUTPUT OUTPUT 
31.5 ns 30 ns 25 ns 

DO 

01 

02 
(19) v 

SN544LS357 (J,FH) SN74LS357 (J,N,FN) 

365 
HEX BUS DRIVERS 

(non-inverted three-state out

puts, gated enable inputs) 

typical performance 

MAX 
TYPE DELAY SOURCE 

CURRENT 
SN54365A 12 ns -2 rnA 
SN74365A 12 ns - 5.2 rnA 
SN54ALS365 7 ns -12 rnA 
SN74ALS365 7 ns -15 rnA 
SN74ALS365-1 7 ns -15 rnA 
SN54LS365A 9.5 ns -1 rnA 
SN74LS365A 9.5 ns -2.6 rnA 

MAX POWER 
SINK DISSIPATION 

CURRENT 
32 rnA 325 mW 
32 rnA 325 mW 
12 rnA 53 mW 
24 rnA 53 mW 
48 rnA 53 mW 
12 rnA 70 mW 
24 rnA 70mW 

03 

D4 

05 

06 

07 

logic symbolt 

Gl (1) 

G2 

Al 

A2 

SN54365A (J,FH) SN74365A (J,N) SN74ALS365-1 (N.FN) 
SN54ALS365 (J.FH) SN74ALS365 (N.FN) SN54LS365A (J,FH) SN74LS365A (J.N,FN) 

366 
HEX BUS DRIVERS 

(inverted three-state outputs, 

gated enable inputs) 

typical performance 

MAX 
TYPE DELAY SOURCE 

CURRENT 
SN54AlS366 5.5 ns - 12 rnA 
SN74ALS366 5.5 ns - 15 rnA 
SN74AlS366-1 5.5 ns -15 rnA 
SN54366A 11 ns -2 rnA 
SN74366A 11 ns - 5.2 rnA 
SN54lS366A 9.5 ns -1 rnA 
SN74LS366A 9.5 ns - 2.6 rnA 

MAX 
SINK 

CURRENT 
12 rnA 
24 rnA 
48 rnA 
32 rnA 
32 rnA 
12 rnA 
24 rnA 

SN74366A (J,N) 

POWER 
DISSIPATION 

40mW 
40mW 
40 mW 

295 mW 
295 mW 

60 mW 
60 mW 

A1 

A2 
A3 

A4 

SN54366A (J,FH) 
SN54ALS366 (J,FC) SN74ALS366 (N,FN) SN54LS366A (J.FH) 

nc - no internal connection. 

t Pin numbers shown on logic symbols are for J and N packages only. 

SN74ALS366-1 (N.FN) 
SN74LS366A (J.N.FN) 

(13) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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Vl 
V2 

V3 
V4 

V5 
V6 

V1 
V2 
V3 

V4 
V5 
V6 

PRODUCT GUIDE 

pin assignments 

J. N PACK4GES FH. FN PACKAGES 

1 07 11 sr: 1 07 11 ~ 

2 06 12 S2 2 06 12 S2 

3 05 13 S1 3 05 13 S1 

4 04 14 SO 4 04 14 SO 

5 03 15 G1 5 03 15 G1 

6 02 16 G2 6 02 16 ~2 

7 01 17 G3 7 01 17 G3 

8 DO 18 W 8 DO 18 W 

9 elK 19 Y 9 elK 19 Y 

10 GNO 20 Vee 10 GNO 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

G1 9 Y4 1 nc 11 nc 

A1 10 A4 2 G1 12 Y4 

3 Y1 11 Y5 3 A1 13 A4 

4 A2 12 A5 4 Y1 14 Y5 

5 Y2 13 Y6 5 A2 15 A5 

6 A3 14 A6 6 nc 16 nc 

7 Y3 15 <32 7 Y2 17 Y6 

8 GNO 16 Vee 8 A3 18 A6 

9 Y3 19 <32 

10 GNO 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 G1 9 Y4 1 nc 11 nc 

2 A1 10 A4 2 ~1 12 Y4 

3 Y1 11 Y5 3 A1 13 A4 

4 A2 12 AS 4 Y1 14 Y5 

5 Y2 13 Y6 5 A2 15 AS 

6 A3 14 A6 6 nc 16 nc 

7 Y3 15 G2 7 Y2 17 Y6 

8 GNO 16 Vee 8 A3 18 A6 

9 Y3 19 G2 

10 GNO 20 Vee 

935 

(J) 
+-' 
c: 
Q) 

E 
::s 
L. 
+-' 
(J) 
c: 
(J) 
<tS 
X 
Q) 

~ 



en ..... 
c 
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:J 
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en 
c 
en 
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PRODUCT GUIDE 

367 logic symbolt 

HEX BUS DRIVERS ( 1) 
(pon-inverted three-state outputs organized 1G" EN 

to facilitate handling of 4-bit data) 1A1 EL- (3) 
[> \l~ 1Y1 

typical performance 1A2 ill-
~ 

1Y2 
MAX MAX POWER 1A3 ~ ~ 1Y3 

TYPE DELAY SOURCE SINK DISSIPATION 1A4 ~ 1Y4 ~ CURRENT CURRENT 
SN54ALS367 7 ns -12 rnA 12 rnA 53 rnW 

26 (15) 
SN74ALS367 7 ns -15 rnA 24 rnA 53 rnW EN 
SN74ALS367-1 7 ns -.15 rnA 48 rnA 53 rnW 

(11) 12 ns 32 rnA 325 rnW (12) SN54367A -2 rnA 2A1 [> \l 2Y1 
SN74367A 12 ns - 5.2 rnA 32 rnA 325 rnW (14) (13) 

2Y2 SN54LS367A 9.5 ns -1 rnA 12 rnA 70 mW 2A2 

SN74LS367A 9.5 ns - 2.6 rnA 24 rnA 70 rnW 

SN54367A (J,FH) SN74367A (J,N) 
SN54ALS367 (J,FH) SN74ALS367 (N,FN) 

SN74ALS367-1 (N,FN) 
SN54LS367 A (J,FH) SN74LS367A (J,N,FN) 

368 logic symbo\t 

HEX BUS DRIVERS 
1G (1) EN (inverted three-state outputs organized 

to facilitate handling of 4-bit data) 1A1 (2) \l~ 1Y1 [> 

1A2~ ~1Y2 typical performance 

MAX MAX POWER 1A3~ ~1Y3 
TYPE DELAY SOURCE SINK DISSIPATION 1A4~ ~1Y4 CURRENT CURRENT 

SN54ALS368 5.5 ns - 12 rnA 12 rnA 40 rnW 
2<3 

(15) 
SN74ALS368 5.5 ns -15 rnA 24 rnA 40rnW EN 
SN74ALS368-1 5.5 ns -15 rnA 48 rnA 40 rnW 
SN54368A 11 ns -2 rnA 32 rnA 295 rnW 2A1 

(12) 
[> 

(11) 2Y1 \l SN74368A 11 ns - 5.2 rnA 32 rnA 295 rnW (14) (13) 
2A2 2Y2 SN54LS368A 9.5 ns -1 rnA 12 rnA 60 rnW 

SN74LS368A 9.5 ns - 2.6 rnA 24 rr1A 60 rnW 

SN54368A (J,FH) SN74368A (J,N) 
SN54ALS368 (J,FH) SN74ALS368 (N,FN) 

SN74ALS368-1 (N,FN) 
SN54LS368A (J,FH) SN74LS'368A (J,N,FN) 

370 logic symbol t 

2048-BIT READ-ONLY ROM 512 X4 
MEMORIES AO 

(5) 
0 

(512 4-bit words; three- A1 
(6) 

state outputs) A2 
(7) 

typical performance A3 
(4) 

A\l 
(12) 

(3) 0 (11) 
A4 Am A\l 

TYPE ADDRESS ENABLE POWER! 
(2) (10) , 

TIME TIME BIT A5 A\l 

'S370 45 ns 15 ns 0.26 mW A6 
(1 ) 

A\l 
(9) 

A7 
(15) 

SN54S370 (J) SN74S370 (J,N) 

AS 
(14) 

S - (13) ~ 
S EN 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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01 

02 

03 

04 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1~ 9 1Y4 1 nc 11 nc 
2 1A1 10 1A4 2 1G 12 1Y4 

3 1Y1· 11 2Y1 3 1A1 13 1A4 

4 1A2 12 2A1 4 1Y1 14 2Y1 

5 1Y2 13 2Y2 5 1A2 15 2A1 

6 1A3 14 2A2 6 nc 16 nc 
7 1Y3 15 2G 7 1Y2 17 2Y2 

8 GND 16 Vee 8 1A3 18 2A2 

9 1Y3 19 2G 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1G 9 1Y4 1 nc 11 nc 
2 1A1 10 1A4 2 1G 12 1Y4 

3 1Y1 11 2Y1 3 1A1 13 1A4 

4 1A2 12 2A1 4 1Y1 14 2Y1 

5 1Y2 13 2Y2 5 1A2 15 2A1 

6 1A3 14 2A2 6 nc 16 nc 
7 1Y3 15 iG' 7 1Y2 17 2Y2 

8 GND 16 Vee 8 1A3 18 2A2 

9 1Y3 19 2G 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES 

1 A6 9 04 

2 A5 10 03 

3 A4 11 02 

4 A3 12 01 

5 AO 13 S 
6 A1 14 A8 

7 A2 15 A7 

8 GND 16 Vee 

For chip carrier information. 
contact the factory. 
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371 
2048·BIT READ-ONLY 

MEMORIES 

(256 8-bit words; three. 

state outputs) 

typical performance 

ADDRESS 
TYPE 

TIME 

'5371 45 ns 

5N54S371 (J,FH) 

ENABLE POWERI 

TIME BIT 

15 ns 0.26 mW 

5N745371 (J,N,FN) 

logic symbolt 

AO 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

51 
82 

(1) 

(2) 

(3) 

(4) 

(5) 

(17) 

(18) 

(19) 

(15) .... 

(16) ,.." 

..... ROM 256 X 8 
0 

A\l 

A\l 

A\l 0 
A 2s5 

A\l 

A\l 

A~ v 

7,. A\l 

& A\l 
EN 

(6) 

(7) 

(8) 

(9) 

(11) 

(12) 

(13) 

(14) 

Q1 

02 

03 

04 

05 

06 

07 

08 

373 logic symbol, 'L5373, 'AL5373, 'AS373 t 

OCTAL D·TYPE LATCHES 

(three-state outputs, common 

output control, common enable) 

typical performance 

TYPE OUT· DELAY TOTAL 
PUTS POWER 

'ALS373 Q 8 ns 70mW 
'AS373 
'LS373 Q 19 ns 120 mW 
'S373 Q 7 ns 525 mW 

SN54ALS373 (J,FH) SN74ALS373 (N,FN) 
SN54AS373 (J,FH) SN74AS373 (N,FN) 
SN54LS373 (J,FH) SN74LS373 (J,N,FN) 
SN54S373 (J,FH) SN74S373 (J,N,FN) 

Oc (1) 

10 

20 

30 

40 

50 

60 

70 (17) 

80 (18) 

c 

10 

20 

30 

40 

50 

60 

70 

80 

t Pin numbers shown on logic symbols are for J and N packages·only. 

nc - no internal connection. 

(19) 

TEXAS INSTRUMENTS 
INCORPORATED 
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10 

20 

30 

40 

50 

60 

70 

80 

10 

20 

30 

40 

50 

60 

70 

80 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 

1 
2 

3 
4 

5 
6 
7 
8 
9 

10 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

AO 11 a5 1 AO 11 a5 

A1 12 a6 2 A1 12 a6 

A2 13 a7 3 A2 13 Q7 

A3 14 a8 4 A3 14 a8 

A4 15 S1 5 A4 15 S1 

a1 16 52 6 a1 16 ~2 

a2 17 A5 7 a2 17 A5 

a3 18 A6 8 a3 18 A6 

a4 19 A7 9 a4 19 A7 

GNO 20 Vee 10 GNO 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

~ 11 e 1 ~ 11 e 
1a 12 5a 2 1a 12 5a 

10 13 50 3 10 13 50 

20 14 60 4 20 14 60 

2a 15 6a 5 2a 15 6a 

3a 16 7a 6 3a 16 7a 

3D 17 70 7 3D 17 70 

40 18 80 8 40 18 80 

4a 19 8a 9 4a 19 8a 
GNO 20 Vee 10 GNO 20 Vee 

937 

en ..... 
c: 
<D 
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c: 
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as 
>< 
<D 
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c: 
Q) 
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::J 
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UJ 
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UJ 
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PRODUCT GUIDE 

374 logic symbol. 'LS374, 'ALS374, 'AS374 

OCTAL D-TYPE FLIP-FLOPS 

(three-state outputs, common ac .lli.....c:.. EN 
(11) 

output control, common clock) ClK C1 

typical performance ..., 
(3) 

10 10 [> 
POWER DATA TIMES 

20~ TYPE FREQ PER SET- HOLD 
(7) 

F·F UP 3D 

'ALS374 50 MHz 10'mW 
40 

(8) 

'AS374 (13) 
'LS374 50 MHz 17 mW 20 nst o nst 50 

'S374 hoo MHz 56 mW 5 nst 2 nst 60~ 
t Rising edge of clock pulse 

70.J2!!...... 

SN54ALS374 (J,FH) SN74ALS374 (N,FN) 80~ 
SN54AS374 (J,FH) SN74AS374 (N,FN) 
SN54LS374 (J,FH) SN74LS374 (J,N,FN) logic symbol, 'S374t 
SN54S374 (J,FH) SN74S374 (J,N,FN) 

OC~ EN 

ClK 
(11) 

C1 

..., 
(3) 

10 10 

20~ 
3D 

(7) 

40 
(8) 

50 
(13) 

60~ 
70.J2!!...... 

80 (18) 

375 logic symbolt 

4-BIT BISTABLE LATCHES 10~10 

1C,2C~ C1 
typical performance C2 

20....lIL- 20 

OUTPUTS DELAY 
TOTAL 30~ 3D 
POWER 3C,4CJ2!{: C3 

a,a 12 ns 32mW C4 
40~ 40 

SN54LS375 (J,FH) SN74LS375 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

r 
\l ~10 
~20 
----l&-30 

~40 
~50 
~60 

(16) 
1---70 

(19) 
1---80 

~~10 
~20 
~30 

~40 
-.JE.!....50 

~60 
(16) 

-70 
(19) 
~80 

~1(i 
~1Q 
~20 
~2Q 
~30 
~3Q 
~40 
~4Q 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265" 

938 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 De 11 ClK 1 oc 11 ClK 

2 10 12 50 2 10 12 50 

3 10 13 50 3 10 13 50 

4 20 14 60 4 20 14 60 

5 20 15 60 5 20 15 60 

6 30 16 70 6 30 16 70 

7 30 17 70 7 30 17 70 

8 40 18 80 8 40 18 80 

9 40 19 80 9 40 19 80 

10 GNO 20 VCC 10 GNO 20 Vec 

pin assignments 

J, N PACKAGES FH. FN PACKAGES 

1 10 9 30 1 nc 11 nc 

2 10 10 30 2 10 12 30 

3 10 11 30 3 '-0' 13 30-
4 1C,2C 12 3C.4C 4 10 14 30 

5 20 13 40 5 1C,2C 15 3C,4C 

6 2'l! 14 4~ 6 nc 16 nc 

7 20 15 40 7 20 17 40 

8 GNO 16 VCC 8 20 18 40 

9 20 19 40 

~o GNO ~o VCC 

@ Ie MASTER 1983 



376 
QUAD J-K FLIP-FLOPS 

(common clock, common clear) 

typical performance 

POWER DATA TIMES 

FREQ PER SET-
HOLD 

F-F UP 

45 MHz 65mW o nst 20 nst 

t Rising edge of clock pulse 

SN54376 (J,FH) SN74376 (J,N) 

377 
OCTAL D-TYPE FLIP-FLOPS 

(single-rail outputs, common 

enable, common clock) 

typical performance 

POWER DATA TIMES 

FREQ PER SET-

F-F UP 
HOLD 

40 MHz 10.6 mW 20 nst 5 nst 

logic symbol t 

art (1) 

elK (9) 

lJ 

lK 

2J 

ii< 
3J 

3K 

4J 

4K 

G 
elK ----~!> 

10 

20 

3D 

40 

50 

60 

70 

t Rising edge of clock pulse 80 

SN54LS377 (J,FH) SN74LS377 (J,N,FN) 

378 logic symbol t 

G HEX D-TYPE FLIP-FLOPS 

(single-rail outputs, common 

enable, common clock) 
elK 

10 

typical performance 20 

3D 
POWER DATA TIMES 

40 
FREQ PER SET-

F-F 
HOLD 

UP 
50 

60 
40.MHz 10.6 mW 20 nst 5 nst 

t Rising edge of clock pulse 

SN54LS378 (J,FH) SN74LS378 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

(4) 10 

(5) 

(12) 

(13) 

20 

30 

40 

10 

20 

30 

40 

50 

60 

70 
(19) 80 

10 

20 

30 

40 

50 

60 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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pin assignments 

J. N PACKAGES FH PACKAGE 

1 m 9 ClK 1 nc 11 nc 

2 1J 10 3J 2 ClR 12 ClK 

3 1K 11 3K 3 1J 13 3J 
4 10 12 30 4 1K 14 3K 

5 20 13 40 5 10 15 30 

6 2K 14 4K 6 nc 16 nc 

7 2J 15 4J 7 20 17 40 

8 GNO 16 Vce 8 2K 18 4K 

9 2J 19 4J 

10 GNO 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 G 11 elK 1 ~ 11 elK 

2 10 12 50 2 10 12 50 

3 10 13 50 3 10 13 50 

4 20 14 60 4 20 14 60 

5 20 15 60 5 20 15 60 

6 30 16 70 6 30 16 70 

7 3D 17 70 7 3D 17 70 

8 40 18 80 8 40 18 80 

9 40 19 80 9 40 19 80 

10 GNO 20 Vee 10 GNO 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 G 9 ClK 1 nc 11 nc 

2 10 10 40 2 G 12 ClK 

3 10 11 40 3 10 13 40 

4 20 12 50 4 10 14 40 

5 20 13 50 5 20 15 50 

6 3D 14 60 6 nc 16 nc 

7 30 15 60 7 20 17 50 

8 GNO 16 Vee 8 3D 18 60 

9 30 19 60 

10 GNO 20 Vee 

939 
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379 logic symbol t 

QUAD D-TYPE FLIP-FLOPS GhG1 
(double-rail outputs, common ClK (9) 1C2 
enable, common clock) ~ 

1O~ ~10 
typical performance 20 ~1Q 

--2L 20 
POWER DATA TIMES 20 ill- ~2Q 

FREQ PER SET-
HOLD 

3D illL ~30 
F-F UP ::::.J.!.!t 30 

40 MHz 10.6 mW 20 nst 5 nst 
40 iEL- ~40 

t Rising edge of clock pulse ~4Q 
SN54LS379 (J,FHI 

SN74LS379 (J,N,FNI 

381 logic symbol t 

ARITHMETIC LOGIC UNITSI AlU 
SO~ 

}M~ FUNCTION GENERATORS 

(8 binary functions, use 'S182 for S1~ ~p 
S2~ 

7 (1/2/31 CP 
look-ahead carry) 2 

(1/2/3) CG ~G 
typical performance Cn~ 

(1/2) BI 

3CI 
CARRY ADD TOTAL 

TYPE ..., r TIME TIME POWER 
AO~P 'LS381 16 ns 21 ns 175 mW --1!!LFo 
BO~O 

(1) 
'S381 11 ns 20 ns 525mW 

SN54LS381 (J,FHI 
A1~P ~F1 
B1~0 (2) 

SN54S381 (J,FHI 
SN74LS381 (J,N,FNI A2~P (11) 
SN74S381 (J,N,FNI 

B2~0 
[41 ---F2 

A3~P 
~F3 

B3~0 [81 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 G 9 ClK 1 nc 11 nc 

2 10 10 30 2 G 12 ClK 

3 10 11 30 3 10 13 30 

4 10 12 3D 4 10 14 311 

5 20 13 40 5 10 15 3D 

6 20 14 40 6 nc 16 nc 

7 20 15 40 7 20 17 40 

8 GNO 16 VCC 8 20 18 40 

9 20 19 40 

10 GND 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 A1 11 F2 , A1 l' F2 

2 B1 12 F3 2 B1 12 F3 

3 AO 13 ~ 3 AO 13 G 
4 BO 14 P 4 BO 14 P 
5 SO 15 Cn 5 SO 15 Cn 
6 S1 16 B3 6 S1 16 B3 

7 S2 17 A3 7 S2 17 A3 

8 FO 18 B2 8 FO 18 B2 

9 F1 19 A2 9 F1 19 A2 

10 GNO 20 VCC 10 GNO 20 VCC 

© Ie MASTER 1983 
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382 logic symbolT pih assignments 

ARITHMETIC LOGIC UNITSI SO~ 
AlU J. N PACKAGES FH. FN PACKAGES 

:}Mt 1 Al 11 F2 1 Al 11 F2 
FUNCTION GENERATORS 

Sl..!.2!....-
2 91 12 F3 2 91 12 F3 

(ripple carry and overflow outputs) 
S2...!l!...-

3 AO 13 OVR 3 AO 13 OVR 

4 90 14 c n +<1 4 90 14 Cn +4 
typical performance 

(1/2) BI 
5 50 15 Cn 5 50 15 Cn 
6 51 16 93 6 51 16 93 l~ CARRY ADD TOTAL Cn 3 CI 7 52 17 A3 7 52 17 A3 TYPE 

TIME TIME POWER 
~ 1:: 

8 FO 18 92 8 FO 18 92 

9 Fl 19 A2 9 Fl 19 A2 'LS382 27 ns 18 ns 175mW AO~ P (8) 10 GND 20 VCC 10 GND 20 VCC 

SN54LS382 (J,FH) BO (4) 
[1] FO 

Q 

SN74LS382 (J,N,FN) 
Al......!.1L- P (9) 

Bl....!&-
[2] Fl 

Q 

A2~P (11) 

B2~ [4] F2 
Q BO/COr=;- (13) 

BO/C0L--
OVR 

A3....l.ill....- P 
...... .(14) 

(1/2) BO 

U 
Cn+4 

[8] 
3CO (16) 

B3 Q (12) 
F3 

384 logic symbol t pin assignments 

a-BIT BY 1-BIT TWO'S-
8xl 2's COMP 1T J. N PACKAGES FH. FN PACKAGES 

COMPLEMENT 
MUL TIPLIERS ClR~ Zl/C2 

1 ern 9 MODE 1 nc 11 nc 

MODE~ 2 X3 10 K 2 ITA 12 MODE 

• Magnitude-only multiplication [lOW FOR MSB] 3 X2 11 X7 3 X3 13 K 
ClK (7) C3/-+ 4 Xl 12 X6 4 X2 14 X7 • Cascadable for any number of bits ., 1: 5 XO 13 X5 5 Xl 15 X6 
XO~2D • Serial multiplier data input 0 1T SRG8 6 PROD 14 X4 6 nc 16 nc 
Xl~ ~ • Serial data output for multiplication 7 ClK 15 Y 7 XO 17 X5 

X2~ ~ 
product 8 GND 16 VCC 8 PROD 18 X4 

X3~ I--- 9 elK 19 y 

• 8-Bit parallel multiplicand data input 
X4lill.-
~ P 10 GND 20 Vee 

• 40 MHz typical max clock frequency 
X5.i.llL-

I---

typical performance X6~ ~ 1 R ~PROD 
X7 J.!.!L I--- 1T 3D 

MAX DELAY 7 
TOTAL ~ • 

CLOCK FROM FROM yt lR 

FREQ 
POWER 3D 4 Q CLOCK CLEAR 

40 MHz 15 ns 17 ns 455mW N4 

~ 
SN54LS384 (J,FH) K~ CI 

SN74LS384 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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385 logic symbol t pin assignments 

aUADRUPLE SERIAL ADDERSI ClR~1 J. N PACKAGES FH. FN PACKAGES 

SUBTRACTORS ClK (1) C2 1 ClK 11 ClR 1 ClK 11 ClR .,. 
2 11: 12 31: 2 11: 12 31: 

• Buffered clock, direct clear inputs !:/P-Q 20 ~1~ 3 15/A 13 35/A 3 15/A 13 35/A 

1SIli.~ M3 ,- R 4 18 14 38 4 18 14 38 

• Independent two's-complement 1A~P 5 1A 15 3A 5 1A 15 3A 
3CO/3BO' addition/subtraction 1B~Q 

~20 6 2A 16 4A 6 2A 16 4A , . r-3R Z4- - 7 28 17 48 7 28 17 48 
typical performance - ~ 4(3CI/381) 1·~3S 8 25/A 18 45/A 8 25/A 18 45/-';: 

2S/A~ f max I DELAY I POWER J ~n 9 21: 19 41: 9 21: 19 41: 

2A~ 10 GND 20 VCC 10 GND 20 VCC 

I 40 MHz I 16 ns 1240 mW 
28.l!.L-

SN54LS385 (J,FH) 3S/A .!lli...- ~3!: 
SN74LS385 (J,N,FN) 3A~ 

38~ 
4siA~ 
4A~ ~4l: 

48 l1ZL-

386 logic symbolt pin assignments 

aUAD 2-INPUT 1A~ =1 (3) J. N PACKAGES FH. FN PACKAGES 

18 EL- ~1Y 1 1A 8 3A 1 nc 11 nc EXCLUSIVE-OR 
2A~ (4) 2 18 9 38 2 1A 12 3A 

GATES 
(6) ~2Y 3 1Y 10 3Y 3 18 13 38 

typical performance 28- 4 2Y 11 4Y 4 1Y 14 3Y 
3A~ (10) 5 2A 12 4A 5 nc 15 nc 

TOTAL (9) ~3Y 
38- 6 28 13 48 6 2Y 16 4Y 

TYPE DELAY 
4A~ 7 GND 14 VCC 7 17 POWER ~4Y 

nc nc 

48.!EL 
8 2A 18 4A 

'LS386 10 ns 30mW 
9 28 19 48 

SN54LS386 (J,FHI positive logic: Y =A G) B =AB+ AS 
10 GND 20 VCC 

SN74LS386 (J,N,FN) 

387 (This number has been changed to TBP14SA 10. Product Guide information for this PROM can be 

found at the end of this section.) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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390 
DUAL DECADE COUNTERS 

(bi-quinary or bed sequences) 

typical performance 

COUNT 
TYPE 

FREQ 

'390 25 MHz 

'LS390 35 MHz 

SN54390 (J,FH) 
SN54LS390 (J,FH) 

393 

TOTAL 
CLEAR 

HIGH 

HIGH 

POWER 

210mW 

75mW 

SN74390 (J,N) 
SN74LS390 (J,N,FN) 

logic symbol t 

lClR (2) 
CTR 

CT=O 

( 1) 
lC KA----1~'> 

lCKB ...;(~4:...) ...c~ 

CTR 

logic symbol t 

DUAL 4-BIT BINARY 

COUNTERS 

CTROIV16 

typical performance 

COUNT TOTAL 
TYPE CLEAR 

FREQ 

'393 25 MHz 

'LS393 35 MHz 

SN54393 (J,FH) 
SN54LS393 (J,FH) 

395 
4-BIT UNIVERSAL 

SHIFT REGISTERS 

(three-state outputs) 

typical performance 

SHIFT 
SERIAL 

FREQ 
DATA 

INPUT 

30 MHz 0 

POWER 

HIGH 190mW 

HIGH 75mW 

SN74393 (J,N) 
SN74LS393 (J,N,FN) 

ASYNC TOTAL 

CLEAR POWER 

LOW 75mW 

lClR----=(2"'--)-..... CT=O 

lA (1) + 

2ClR (12) 

2A (13) 

logic symbol t 

SN54LS395A (J,FH) SN74LS395A (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection, 

CT{ 

SRG4 

(13) 

(3) 

(4) 

(5) 

(6) 

(11) 

(10) 

(9) 

(8) 

lOB 

10C 

100 

20A 

20B 

20C 

200 

lOA 

lOB-

10C 

100 

20A 

20B 

20C 

200 

TEXAS)NSTRUMENTS 
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PRODUCT GUIDE 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 lCKA 9 200 1 nc 11 nc 

2 lClA 10 20C /2 lCKA 12 200 
3 lOA 11 20B 3 lClA 13 20C 

4 lCKB 12 2CKB 4 lOA 14 20B 

5 lOB 13 20A 5 lCKB 15 2CKB 

6 10C 14 2ClA 6 nc 16 nc 

7 100 15 2CKA 7 lOB 17 20A 

8 GNO 16 VCC 8 10C 18 2ClA 

9 100 19 2CKA 

10 GNO 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 lA 8 200 1 nc 11 nc 

2 lClA 9 20c 2 lA 12 200 
3 lOA 10 20a 3 lClR 13 20C 
4 lOa 11 20A 4 lOA 14 20B 

5 10C 12 2ClR 5 nc 15 nc 

6 100 13 2A 6 lOB 16 20A 
7 GNO 14 VCC 7 nc 17 nc 

8 10C 18 2ClA 

9 100 19 2A 

10 GNO 20 VCC 

pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 tar 9 (JC 1 nc 11 nc 
2 SEA 10 ClK 2 rrR" 12 ~ 
3 A 11 0 0 3 SER 13 ClK 
4 B 12 0 0 4 A 14 0 0 
5 C 13 Oc 5 a 15 0 0 
6 0 14 Oa 6 nc 16 nc 
7 lOISA' 15 OA 7 C 17 Oc 
8 GNO 16 VCC 8 0 18 OB 

9 LD/SH 19 OA 
10 GNO 20 VCC 

943 
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396 logic symbol t 

OCTAL STORAGE STROBE G,~N 45R02 

REGISTERS CLK (7) C1 
~ • Parallel access ~101 

• Applications: 01~ 10 ~W!L-201 
W2L-102 N-bit storage files 

02~ 
HEX/BCD serial to parallel 

converters 03.l2L-
typical performance 

MAX 04llll-

TYPE CLOCK DELAY POWER 

FREQ 

, LS396 30 MHz 20 ns 120mW 

SN54LS396 (J,FH) SN74LS396 (J,N,FN) 

398 logic symbolt 

QUAD 2-INPUT MULTIPLEXERS MUX 
WITH STORAGE ws--11L- G1 

ClK (11) 
(double-rail outputs) C2 , 
typical performance A1~-1,20 

A2-ill-DELAY TIMES 1,20 

CLOCK CLOCK TO 
B1--1ZL-

TYPE 
TOTAL B2~ 

TOINV NON-INV 
C1..J11L. POWER 

OUTPUT OUTPUT C2~ 
'LS398 20 ns 20 ns 32mW 01..J!!L 

02~ 

SN54LS398 (J,FH) SN74LS398 (J,N,FN) 

399 logic symbolt 

QUAD 2-INPUT MUX 
MULTIPLEXERS ws-ill..- G1 

WITH STORAGE CLK (9) 
C2 ., 

typical performance A1-1L 120 
A2---lli- 1',20 

TOTAL 
TYPE DELAY B1~ 

POWER B2--'2.L 
'LS399 20 ns* 37 mW C1-1l!L 

C2...i!!L * From clock to output 
01~ 

SN54LS399 (J,FH) SN74LS399 (J,N,FN) 0" (13) 

I 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

...ill- 202 

~103 
~203 
WllL104 

Wlli-204 

r 
~OA 
~QA 
~OB 
~6B 
~Oc 
~6c 
~OO 
~Qo 

r 

-ill-oA 

......!LOB 

~Oc 

~Oo 

TEXAS INSTRUMENTS 
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pin assignments 

'J .. N PACKAGES . FH. FN PACKAGES 
1 201 9 03 1 nc 11 nc 

2 101 10 103 2 201 12 03 
3 01 11 203 3 101 13 103 
4 202 12 04 4 01 14 203 
5 102 13 104 5 202 15 04 
6 02 14 204 6 nc 16 nr. 

7 ClK 15 G 7 102 17 104 
8 GNO 16 VCC 8 02 18 204 

9 ClK 19 G 
10 GNO 20 vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 WS 11 ClK 1 WS 11 CLK 
2 OA 12 Oc 2 OA 12 Oc 
3 ll'A 13 ll'c 3 'O"A 13 lIc 
4 Al 14 Cl 4 Al 14 C1 
5 A2 15 C2 5 A2 15 C2 
6 B2 16 02 6 B2 16 02 
7 Bl 17 01 7 B1 17 01 
8 'ITa 18 aD 8 "ITB 18 "ITo 
9 OB 19 00 9 OB 19 00 

10 GNO 20 VCC 10 GNO 20 VCC 

pin assignments 

J, N PACKAGES FH. FN PACKAGES 
1 ws 9 ClK 1 nc 11 nc 

2 OA 10 Oc 2 WS 12 ClK 
3 Al 11 Cl 3 OA 13 Oc 
4 A2 12 C2 4 Al 14 Cl 
5 B2 13 02 5 A2 15 C2 
6 Bl 14 01 6 nc 16 nc 

7 08 15 00 7 B2 17 02 
8 GNO 16 VCC 8 al 18 01 

9 OB 19 00 
' 10 GNO 20 VCC 

@ Ie MASTER 1983 
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412 logic symbolt pin assignments 

[I/O PORT) J. N PACKAGES FH. FN PACKAGES 

MULTI-MODE BUFFERED 81 
(1 ) ,.... 

& >1 1 ~1 13 S2 1 nc 15 nc 

a-BIT LATCHES (13) 2 M 14 erR 2 "5"1 16 S2 
S2 ~Gl 

(23) iNT 15 D05 3 M 17 ~CR 
~ 3 Dll 

(three-state outputs; direct clear) "~lR2 4 DOl 16 DI5 4 Dll 18 D05 

CLR 
(14) .... 

R2/Z3 5 DI2 17 D06 5 DOl 19 DI5 typical performance 

STB 
(11) , .... "s 2·~ 6 D02 18 DI6 6 DI2 20 D06 

L OUT- TOTAL 7 DI3 19 D07 7 D02 21 DI6 
CLEAR DELAY G4 8 D03 20 DI7 8 nc 22 nc 

PUTS POWER 
(2) -""'- 9 DI4 21 D08 9 DI3 23 D07 M 4C5 LOW Q 11 ns 410mW L 10 D04 22 DI8 10 D03 24 DI7 

1C5/EN6 11 STB 23 INT 11 DI4 25 D08 
SN54S412 (J,FH) SN74S412 (J,N,FN) "1-1 EN6 12 GND 24 Vcc 12 D04 26 DI8 

-1-3R 13 STB 27 INT ., I'" (4) 14 GND 28 Vcc 
(3) 

50 6'\7 001 011 
(5) (6) 

002 012 (8) (7) 
003 013 

014 
(9) (10) 

004 

015 
(16) (15) 

005 

016 
(18) (17) 

006 
(20) (19) 

017 007 
(22) (21) 

018 008 

422 logic symbolt pin assignments 

RE-TRIGGERABLE MONO- A1~ [J & Il. J. N PACKAGES FH. FN PACKAGES 
1 Al 8 Q 1 nc 11 nc 

STABLE MULTIVIBRATORS A2.E!......t:::.. 
~Q 2 A2 9 Rint 2 Al 12 Q 

Bl (3) 
~ 3 Bl 10 nc 3 A2 13 Rint • Internal timing resistor 

B2 ill...- ~Q 4 B2 11 c ext 4 Bl 14 nc 
• Up to 100% duty cycle 

5 TI'R 12 nc 5 nc 15 nc 

• Will not trigger from clear 
ctR~ 

6 0 13 Rext/Cext 6 B2 16 Cext 
R 7 GND 14 VCC 

typical performance RX/ 
RI CX CX 

(9)* (11~* (13)* NO.OF OUTPUT 
TOTAL 

INPUTS PULSE Rint Cext Rext/Cext 

HIGH I LOW 
POWER 

RANGE 

2 I 2 40 ns-oo 30mW 

SN54LS422 (J,FH) SN74LS422 (J,N,FN) 

423 logic symbolt 
pin assignments 

RE-TRIGGERABLE MONO-
~ LY~ 

J. N PACKAGES 

STABLE MUL TIVIBRATORS lA 
16 .ill..-

• Up to 100% duty cycle 1 C L R llLl:::.. R 

lC ~ • Will not trigger from clear ext (15) CX 

1 Rext/Cext ~ RX/CX 
typical performance 

' 2A.!!!.....r::::. ~n (10) 

NO.OF OUTPUT 26-

TOTAL 2CLR .!!.!L1::::.. R 
INPUTS PULSE 2Cext~ CX POWER 

HIGH I LOW RANGE 2Raxt /Cext ~ RX/CX 

1 I 1 40 ns-oo 60mW 

SN54LS423 (J,FH) SN74LS423 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

1 lA 
~lQ 2 18 

~la 
3 1m 
4 1'0" 
5 20 
6 2Cext 
7 2Rext/Cext 

----ill 20 
8 GND 

~2a 

TEXAS INSTRUMENTS 
INCORPORATED 
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9 2A 
10 28 
11 2m 
12 2t! 
13 10 
14 lCext 
15 1 Raxt/Caxt 
16 VCC 

7 nc 17 nc 

8 ern 18 nc 

9 Q 19 Rext/Cext 
10 GND 20 vcc 

FH. FN PACKAGES 

1 nc 11 nc 
2 lA 12 2A 
3 18 13 28 
4 1~ 14 2~ 
5 Hr 15 20 
6 nc 16 nc 
7 20 17 10 
8 2Caxt 18 lCaxt 
9 2Raxt/Cext 19 1 Rext/Cext 

10 GND 20 VCC 
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425 logic symbolt 
\ 

pin assignments 

QUAD GATES 1G~ EN 1 ~1Y J. N PACKAGES 

hhree-state outputs, active-low enabling) 1A .ill..- \l 1 lIT 8 3Y 

2G~ ~2Y 
2 lA 9 3A 

2A~ 3 lY 10 3~ 
4 2G 11 4Y typical performance 3G~ 

3A~ -l!!!. 3Y 5 2A 12 4A 

MAX MAX 6 2Y 13 4G 

TYPE DELAY SOURCE SINK 4G~ (11) 7 GNO 14 Vee 
4A ill1..- -.-..;.. 4Y 

CURRENT CURRENT 

SN54425 10 ns -2 rnA 16 rnA 

SN74425 10 ns -5.2 mA 16 rnA positive logic: Y=A 

SN54425 (J,FH) SN74425 (J,N) 

426 logic symbolt pin assignments 

QUAD GATES 1G~EN 1 --El. 1Y 
J. N PACKAGES 

hhree-state outputs, active-high enabling) 1A (2) \l 1 lG 8 3Y 

2G~ 2 lA 9 3A 

2A~ ~2Y 3 lY 10 3G 

typical performance 4 2G 11 4Y 
(10) 

~3Y 3G- 5 2A 12 4A 

MAX MAX 3A~ 6 2Y 13 4G 

TYPE DELAY SOURCE SINK 4G .D1L.- --l!..!!. 4Y 
7 GNO 14 Vee 

4A~ CURRENT CURRENT 

SN54426 10 ns -2mA 16 mA 

SN74426 10 ns -5.2 rnA 16mA positive logic: Y = A 

SN54426 (J,FH) SN74426 (J,N) 

428, 438 logic symbolt pin assignments 

SYSTEM 
cI> 

CONTROLLER CONTROLLER 1 

FOR 8080A AND 2 - (3) (27) 
WR ...... WR BUS DRIVER I/OW "- I/OW 3 

typical performance 
(2) HLDA'S428/'S438 MEMW "- (2S) M'EMw' 4 

HLDA 
(4) "- (25) i7O"R 5 

TYPE POWER 
DBIN DBIN I/OR 6 

STSTB (1) - -, "-. (24) MEMR 
STSTB MEMR 7 

'S428 700mW 
BUSEN 

(22) ...... BUSEN INTA ~ 
(23) --

8 INTA 
'S438 700rnW (15) 

.., ,. 
(13) 9 

DO DBO 
(17) ::---

0 0 '. 10 

SN74S42~ (J,N,FN) D1 
(1S) 

DB1 11 
(12) ...-.. SN74S438 (J,N,FN) D2 -- (11) 

DB2 12 ...-.. -. 
D3 

(10) - (9) 13 ..... \l CPUD DB3 
14 (S) -- - (5) 

D4 ..... DBUS\l DB4 

D5 
(19) -- (18) DB5 
(21) 

-.. 
(20) DBS D6 --

(8) '. (7) 
D7 c-. 7 7 DB7 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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J. N PACKAGES 

mm 15 DO 1 

HLOA 16 OBl 2 

Wff 17 01 3 

DB IN 18 OB5 4 

OB4 19 05 5 

04 20 OB6 6 

OB7 21 06 7 

07 22 lru-sm 8 

OB3 23 1NfA 9 

03 24 MEMR 10 

OB2 25 mm 11 

02 26 ME'MW 12 

OBO 27 IIOW 13 

GNO 28 Vee 14 

FH PACKAGE 
1 nc 11 nc 

2 lU" 12 3Y 

3 lA 13 3A 
4 lY 14 30 
5 nc 15 nc 

6 2G 16 4Y 

7 nc 17 nc 

8 2A 18 4A 

9 2Y 19 4~ 

10 GNO 20 Vee 

FH PACKAGE 
1 nc 11 nc 

2 lG 12 3Y 

3 lA 13 3A 

4 lY 14 3G 

5 nc 15 nc 

6 2G 16 4Y 

7 nc 17 nc 

8 2A 18 4A 

9 2Y 19 4G 

10 GNO 20 Vee 

FN PACKAGE 

~ 15 DO 

HLOA 16 OBl 

wrr 17 01 

OBIN 18 OB5 

OB4 19 05 

04 20 OB6 

OB7 21 06 

07 22 lffiSm 
OB3 23 iN'TA 
03 24 MEMR 

OB2 25 17rnf 
02 26 ~ 

060 27 ITOw 

GNO 28 Vee 

@) Ie MASTER 1983 
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436, 437 logic symbol t pin assignments 

LINE DRIVER/MEMORY & J, N PACKAGES FH, FN PACKAGES 

DRIVER CIRCUITS - MOS G 1 ..!.!L.r::a.. 1 m 9 4Y 1 nc 11 nc 

2 1A 10 4A 2 m 12 4Y 
MEMORY INTERFACE 3 1Y 11 5Y 3 1A 13 4A 

EN 

• Drives high-impedance loads 4 2A 12 5A 4 1Y 14 5Y 

G2~ 5 2Y 13 6Y 5 2A 15 5A 
• Provides high-speed switching 6 3A 14 6A 6 nc 16 nc 

• Requires minimum input current 7 3Y 15 G2 7 2Y 17 6Y 

• Damping output resistor for reducing I r 8 GND 16 VCC 8 3A 18 6A 
G2 9 3Y 19 

transients ('436) lA~ t> ~lY 10 GND 20 VCC 

• Total power ... 70 mW 

typical performance 2A~ ~2Y 

LOW-LEVEL HIGH-LEVEL 3A~ ::::...J2!...3Y 

TYPE OUTPUT OUTPUT DELAY 4A~ ~4Y 
CURRENT CURRENT 

'S436 150 mA -lmA 5.5 ns 5A~ ::::-.....!.!.!5Y 

'S437 150 mA -lmA 5.5 ns 6A~ ~6Y 
SN54S436 (J,FH) SN74S436 (J,N,FN) 
SN54S437 (J,FH) SN74S437 (J,N,FN) 

QUAD TRIDIRECTIONAL pin assignments 

BUS TRANSCEIVERS 

440 (OPEN-COLLECTOR OUTPUTS, NONINVERTED LOGIC) 1 

441 
2 

(OPEN-COLLECTOR OUTPUTS, INVERTED LOGIC) 3 

442 (THREE-STATE OUTPUTS, NONINVERTED LOGIC) 
4 
5 

443 (THREE-STATE OUTPUTS, INVERTED LOGIC) 6 

444 (THREE-STATE OUTPUTS, INVERTED AND NONINVERTED LOGIC) 
7 
8 

ALSO SEE 'LS448 9 
10 

typical performance 

MAX MAX 

TYPE DELAY SOURCE SINK 

CURRENT CURRENT 

SN54LS440 22 ns - 12 mA 

SN74LS440 22 ns - 24 mA 

SN54LS441 15 ns - 12 mA 

SN74LS441 15 ns - 24 rnA 

SN54LS442 11.5 ns -12 mA 12 rnA 

SN74LS442 11.5 ns -15 mA 24 rnA 

SN54LS443 8 ns -12 rnA 12 rnA 

SN74LS443 8 ns -15mA 24 rnA SN54 LS440 (J,FH) SN74LS440 (J,FN) 

SN54LS444 9 ns -12 mA 12 rnA SN54LS441 (J,FH) SN74LS441 (J,FN) 

SN74LS444 9 ns - 15 r:n A 24rn~ 
SN54LS442 (J,FH) SN74LS442 (J,FN) 
SN54LS443 (J,FH) SN74LS443 (J,FN) 
SN54LS444 (J,FH) SN74LS444 (J ,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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J, N PACKAGES FH, FN PACKAGES 

CS 11 SO 1 CS 11 SO 

61 12 S1 2 61 12 S1 

C1 13 A4 3 C1 13 A4 

C2 14 A3 4 C2 14 A3 

62 15 A2 5 62 15 A2 

63 16 A1 6 63 16 A1 

C3 17 GA 7 C3 17 GA 

C4 18 G6 8 C4 18 G6 

64 19 GC 9 64 19 G'c 
GND 20 VCC 10 GND 20 vCC 

For logic symbols see next two pages. 
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440, 441, 442, 443, 444 (continued) 

logic symbol 

so 

S1 

A1 

B1 

C1 

A2 

B2 

C2 

A3 

B3 

C3 

A4 

B4 

C4 

(11) 

(12) 

(1 ) ...... 
(17) ...... 
(1S) ..... 
(19) ,....." 

(16) _ 

-I.-
(2) 

-I.-
(3) 

I.-
(15) ... 

.... 
(5) --
(4) .... -
(14) 

(6) 

(7) -
(13) .. -(9) ....... 

(8) --

G-O} ° 
1 . 3 

G10 

10(1/2) EN11 

10(0/2) EN12 

10(0/1) EN13 .., r 
<J MUX 

.rr Z4 
5 -1 [B) 

6- -2 [C) Z7·~ 
Q 7,11 

.rr Z5 4- o [A) 
ZS·~ 

Q 8,12 6 2 [C) 

.rr Z6 4-·0 [A) 
Z9-," 

Q9,13 5- 1 [B) 

so (11) 

S1 (12) 

'LS441 t 

O} 0 G-
1 3 

Cs ... (1 ... ) _ ..... r-...~ G10 

GA (17) ,.....",. 10(1/2) EN11 

GB (1S) ' ....... 10(0/2) EN12 

GC (19) ........ 10(011) EN13 -, r 
<J 

A1 (16) .rr Z4 

I.- Q 7,11 
~ 

MUX 
5( 1 [S) 

6«2 [e) Z7-· 

B1 (2) _.. .rr Z5 

- I.- Q8,12 

4(-1)0 [A) 
Z8- • 

6<.> 2 [e) 

C1 (3) .rr Z6 ' 

l.. Q9,13 

4,(~'>0 [A) Z9-~ 
5 )1 [S) 

A2 (15) -......-
B2 .:.=(5~) 4+--4 

C2.:..;.(4.:..,) .. _ .... '-------... A3(14)_-

B3 (6) :

C3 (7) _-

A4 (13L_ 

B4 (9) ...... 

C4 .:.;;(8~) "'_-1 ....... 
~------.... 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

S1 

A1 

B1 

C1 

A2 

B2 

C2 

A3 

B3 

C3 

A4 

B4 

C4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

948 

'LS442 t 

(11) O} ° (12) G-
1 3 

(1 ) ........ G10 

(17) r-..... 10(1/2) EN11 

(1S) ...... 10(0/2) EN12 
(19) ...... 10(0/1) EN13 -, r 

<J 5-
MUX 

(16) _ 1 [B) 

-l.- .rr Z4 
Z7-· 

'\7 7,11 
6- -2 [C) 

(2) ... 
.rr Z~ 4- "0 [A) 

-I.- ZS-
'\7S,12 6-",2 [C) 

(3) ... .rr Z6 4- "0 [A) 

l.. Z9-. 
'\7 9,13 5- ·1 [B) 

(15)_ 
.... 

(5) --
(4) .... -
(14) 

(6) 

(7) -
(13) .. --(9) ....... ,-
(S) 

© Ie MASTER 1983 



440, 441, 442, 443, 444 (continued) 

'LS443t 

so (11) O} 0 SO (11) 

Sl (12) 
G- Sl (12) 1 3 

Cs (1) f"o... Gl0 
Cs (1) r-.... 

GA(17) "" 10(1/2) ENll GA (17) ,...., 

OB (18) "" 10(0/2) EN12 OB (18) "" 
GC (19) ,......" 10(0/1) EN13 GC (19) ....... 

I r 
<J MUX 

Al (16) ... 5 1 IBI Al (16) .. 
ilZ4 

1.--I.- 6 >2 [e) Z7-~ 
\77,11 

Bl (2) .. ilZ5 4 o [AI Bl (2) 

-I.- Z8- ~ 1.-\78,12 6 2 [e] 

Cl (3) ilZ6 4 o [A] Cl (3) ........ 

I.- Z9·~ .1..-\79,13 5 1 [S] 

A2 (15) .. A2(15) 
~ 

B2 (5) B2 (5) _ .... 

C2 (4) ... C2 (4) 

A3(14) ........ A3(14) ....... 

B3 (6) ....... B3 (6) _: 

C3 (7) ........ C3 (7) ... 

A4 (13) ~ A4 (13) ........ -
B4 (9) ....... B4 (9) ....... 

C4 (8) -- C4 (8) 

445 logic symbol t 

BCD-TO-DECIMAL BCD/DEC 
DECODERS/DRIVERS C> oQ 

1'00.. (1) 
0 

• Use as lamp, relay, or MOS driver lQ 
~ (2) 

1 
..... (3) • Low-voltage version of 'LS145 2Q 2 

Full decoding of input logic A 
(15) 

1 3Q ..... 
(4) 

3 • 
B 

(14) 
2 4Q ..... 

(5) 
4 • All outputs off for invalid BCD 

(13) 1'00.. (6) 
input conditions C 4 5Q 5 

(12) 6Q ..... (7) 
D S 6 

typical performance 7Q .....: (9) 
7 

• .. (FEN sQ ...... (10) 
s OUTPUT OFF-STATE 

TOTAL 9Q ...... ( 11) 
9 SINK OUTPUT 

POWER >9ZQ CURRENT VOLTAGE 

BOmA 7V 35mW 

SN54LS445 (J,FH) SN74LS445 (J,N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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PRODUCT GUIDE 

'LS444 t 

G-O} 0 
1 3 

G.l0 

10(1/2) EN11 

10(0/2) EN12 

10(0/1) EN13 -, r 
<J MUX 

5( 1 [Sl 
ilZ4 

Z7-"r-6( 2 [e] 
\77,11 

ilZ5 4 o [A] 
Z8 

v8,12 6 2 [C] 

ilZ6 4 o [A] 

\79,13 5 
Z9 ~ 

1 [B] 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 0 9 7 1 nc 11 nc 

2 1 10 8 2 0 12 7 

3 2 11 9 3 1 13 8 

4 3 12 D 4 2 14 9 

5 4 13 e 5 3 15 D 
6 5 14 B 6 nc 16 nc 

7 6 15 A 7 4 17 e 
8 GND 16 Vee 8 5 18 B 

9 6 19 A 

10 GND 20 VCC 

949 
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PRODUCT GUIDE 

446 
QUAD BUS TRANSCEIVERS 

WITH OJR ECTION CONTROLS 

• Three-state outputs 

• True ('LS449) and inverting 

('LS446) outputs 

• P-N-P inputs to reduce dc bus 

line loading 

typical performance 

MAX 

TYPE DELAY SOURCE 

CURRENT 

SN54LS446 7.5 ns -12 mA 

SN74LS446 7.5 ns -15mA 

MAX 

SINK 

CURRENT 

12 mA 

24mA 

SN54LS446 (J,FH) SN74LS446 (J,N,FN) 

447 
BCD-TO-SEVEN-SEGMENT 

DECODERS/DRIVERS 

• Low-voltage version of 'LS247 

• Open-collector outputs drive 

indicators directly 

• Ripple blanking 

typical performance 

OUTPUT OFF-STATE 

TYPE SINK OUTPUT 

CURRENT VOLTAGE 

SN54LS447 1.6 mA 7V 

SN74LS447 3.2 mA 7V 

TOTAL 

POWER 

35mW 

35mW 

SN54LS447 (J,FH) SN74LS447 (J,N,FN) 

GBA 

GAB 

DIR1 

DIR2 

DIR3 

DIR4 

A1 

A2 

A3 

A4 

logic symbol t 

RiBll(~5) __ ~-r--~----, 

LT (3) 

Am 
B (1) 

C (2) 

0(61 

B1 

B2 

B3 

B4 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 GBA 9 B4 1 nc 11 nc 

2 A1 10 0lR4 2 GBA 12 B4 

3 0lR2 11 B3 3 A1 13 0lR4 

4 A2 12 B2 4 DIR2 14 B3 

5 A3 13 OIRl 5 A2 15 B2 

6 0lR3 14 B1 6 nc 16 nc 

7 A4 15 GAB 7 A3 17 OIRl 

B GNO 16 Vee 8 0lR3 18 Bl 

9 A4· 19 GAB 

10 GNO 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 B 9 e nc 11 nc 

2 e 10 d B 12 e 

3 rr 11 3 e 13 d 

4 BI/RBO 12 b 4 rt 14 c 

5 RBI 13 a 5 Bi/R 15 b 

6 0 14 6 nc 16 nc 

7 A 15 7 RBI 17 a 
B GNO 16 Vee 8 0 lB 9 

9 A 19 f 

10 GNO 20 Vee 

t Pin numbers shown on logic symbols 

are for J and N packages only. 

FONT TABLE T2 - NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING '441 

nc - no internal connection. 101 11213HlslbIlIBI91c!::JIUElcl I 
o 2 3 • 15 • 7 • • 10' " 12 13 1. 115 

TEXA~INSTRUMENTS 
INCOR PORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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448 
QUAD TRIDIRECTIONAL 

logic symbol t 

BUS TRANSCEIVERS so (11) 
O} 0 

Sl (12) 
G-

1 3 

(OPEN-COLLECTOR OUTPUTS, ~(1) ,.....,. 
Gl0 

INVERTED AND NONINVERTED LOGIC) 
GA (17) ....... 10(1/2) ENll 

OB (18) ,.." 10(0/2) EN12 
typical performance 

GC(19) ....... 10(0/1) EN13 
MAX MAX :J r TYPE DELAY SOURCE SINK 

<J ~ MUX CURRENT CURRENT Al (16) 5( 1 lB) 
SN54LS448 17.5 ns - 12 rnA 

l.-
IT Z4 

6( 2 [e) Z1·,. 
SN74LS448 17.5 ns - 24 rnA Q 1,11 

SN54LS448 (J,FHI SN74LS448 (J,N,FNI 
Bl (2) __ 

IT Z5 4~OIAI -l.- Z8·,. 
Q 8,12 6· 2 [C) 

Cl (3) .. IT Z6 4~OIAI 1.- Z9·~ 
Q9,13 5' 1 [B) 

A2(15) ... 
.... -

B2 (5) __ 

C2 (4) ... -A.3 (14) __ 

B3 (6) ---
C3 (1) .-

A4 (13) -
B4 (9) 

C4 (8) --
449 

logic symbol t 
QUAD BUS TRANSCEIVERS GBA~ G9 
WITH DIRECTION CONTROLS GAB illl..t::a. Gl0 

Three-state outputs :t: • DIRl 9ENl[BA) 

• True ('LS449) and inverting 

~ 
10EN2[AB) 

('LS446) outputs DIR2 9EN3[BA] 

P-N-P inputs to reduce dc bus 10EN4[AB] • 
~ line loading DIR3 9EN5 [BA) 

(10) 
10EN6(AB) 

\ 

DIR4 ~ 9EN1 [BAI 
typical performance 

10EN8(AB) r 
MAX MAX 12)" d 

TYPE DELAY SOURCE SINK Al t "71 <JIT Bl 

CURRENT CURRENT (4) IT C> 2"7 (12) 

SN54LS449 10.5 ns -12 rnA 12 rnA A2 t "73 <J IT d B2 

SN74LS449 10.5 ns -15 rnA 24 rnA (5) IT C> 4 \l (11) 

SN54LS449 (J,FH) SN74LS449 (J,N,FNI 
A3 t "75 <J IT d B3 

(1) IT C> 6"7 (9) 

A4 t "71 <J 'IT d B4 

IT C> 8"7 

t Pin numbers show~ on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 ~ 11 SO 1 ~ 11 SO 
2 B1 12 S1 2 B1 12 S1 

3 C1 13 A4 3 C1 13 A4 
4 C2 14 A3 4 C2 14 A3 

5 B2 15 A2 5 B2 15 A2 

6 B3 16 A1 6 B3 16 Al 
7 C3 17 GA 7 C3 17 GA 

8 C4 18 GB 8 C4 18 GB 

9 84 19 n'c 9 B4 19 Gc 
10 GND 20 VCC 10 GND 20 vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 GBA 9 B4 1 nc 11 nc 

2 Al 10 DIR4 2 GBA 12 B4 

3 DIR2 11 B3 3 A1 13 DIR4 
4 A2 12 B2 4 DIR2 14 B3 
5 A3 13 DIRl 5 A2 15 B2 

6 DIR3 14 B1 6 nc 16 nc 

7 A4 15 GAB 7 A3 17 DIRl 

8 GND 16 VCC 8 DIR3 18 Bl 
9 A4 19 GAB 

10 GND 20 vcc 

951 
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PRODUCT GUIDE 

465, 466 
OCTAL BUFFERS WITH 

THREE-STATE OUTPUTS 

• P-N-P inputs reduce bus loading 

• '465 true outputs 

• '466 inverted outputs 

typical performance 

TYPE DELAY 

SN54ALS465 
SN74ALS465 
SN54ALS466 7 ns 
SN74ALS466 7 ns 
SN54LS465 11 ns 
SN74LS465 11 ns 
SN54LS466 8 ns 
SN74LS466 8 ns 

SN54ALS465 (J,FH) 
SN54ALS466 (J,FH) 
SN54LS465 (J) 
SN74LS466 (J) 

MAX MAX 
SOURCE SINK 

CURRENT CURRENT 
-12 rnA 12 rnA 
-15 rnA 24 rnA 
-12 rnA 12 rnA 
-15 rnA 24 rnA 
-1 rnA 12 rnA 

-2.5 rnA 24 rnA 
-1 rnA 12 rnA 

-2.5 rnA 24 rnA 

SN74ALS465 (N,FN) 
SN74ALS466 (N,FN) 
SN74LS465 (J,N) 
SN74LS466 (J,N) 

logic symbol, 'ALS465, 'LS465t 

& 

G1-'-'--........,. 
G2....;.;.;~~ 

logic symbol, , ALS466, 'LS468t 

V1 

V2 

V3 

V4 

V5 

V6 

V7 

VB 

V1 

V2 

V3 

V6 

V7 

VB 

pin assignments 

J. N PACKAGES 
1 G1 11 Y5 
2 A1 12 A5 
3 Y1 13 Y6 
4 A2 14 A6 
5 Y2 15 Y7 
6 A3 16 A7 
7 Y3 17 Y8 
8 A4 18 A8 
9 Y4 ' 19 G2 

10 GND 20 Vee 

'ALS465, 'ALS466 

FH, FN PACKAGES 

1 G1 11 Y5 

2 A1 12 A5 

3 Y1 13 Y6 

4 A2 14 A6 

5 Y2 15 Y7 

6 A3 16 A7 

7 Y3 17 Y8 

8 A4 18 A8 

9 Y4 19 G2 

10 GND 20 Vee 

For chip carrier information, 
contact the factory. 

~67, 468 logic symbol, 'ALS467, 'LS467 pin assignments 

OCTAL BUFFERS WITH 

THREE-STATE OUTPUTS 

• P-N-P inputs reduce bus loading 

• '467 true outputs 

• '468 inverted outputs 

typical performance 

TYPE DELAY 

SN54ALS467 
SN74ALS467 
SN54ALS468 7 ns 
SN74ALS468 7 ns 
SN54LS467 11 ns 
SN74LS467 11 ns 
SN54LS468 8 ns 
SN74LS468 8 ns 

MAX 
SOURCE 
CURRENT 
-12 rnA 
-15 rnA 
-12 rnA 
-15 rnA 
-1 mA 

- 2.5 rnA 
-1 rnA 

-2.5 rnA 

MAX 
SINK 

CURRENT 
12 rnA 
24 rnA 
12 rnA 
24 rnA 
12 rnA 
24 rnA 
12 rnA 
24 rnA 

SN54ALS467 (J,FH) 
SN54ALS468 (J,FH) 
SN54LS467 (J) 
SN54LS468 (J) 

SN74ALS467 (N,FN) 
SN74ALS468 (N,FN) 
SN74LS467 (J,N) 
SN74LS468 (J,N) 

t Pin numbers shown on logic symbols 

are for J and N packages only. 

nc - no internal connection. 

1G 

1A1 1Y1 

1A2 1V2 

1A3 1Y3 

1A4 1V4 

2A1 2V1 

2A2 2V2 

2A3 2V3 
2A4 2V4 

logic symbol, 'ALS468, 'LS468 
- (1) 

1G 

1A1 

1A2 

1A3 
1A4 

2A1 

1Y1 
1Y2 

1Y3 

1Y4 

2V1 

2V2 

2V3 

2V4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

952 

J, N PACKAGES 

1 1G 11 2V1 

2 1A1 12 2A1 

3 "1Y1 13 2Y2 

4 1A2 14 2A2 

5 1V2 15 2Y3 

6 1A3 16 2A3 

7 1Y3 17 2Y4 

8 1A4 18 2A4 

9 1Y4 19 2G 

10 GND 20 Vee 

'ALS467, 'ALS468 
FH, FN PACKAGES 

1 1G 11 2Y1 

2 1A1 12 2A1 

3 1Y1 13 2Y2 

4 1A2 14 2A2 
5 1Y2 15 2Y3 

6 1A3 16 2A3 

7 1Y3 17 2Y4 

8 1A4 18 2A4 

9 1Y4 19 2G 

10 GND 20 Vee 

For chip carrier information, 
contact the factory. 
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481 
4-BIT-SLICE 

CASCADABLE 

PROCESSOR 

ELEMENTS 

typiCliI performance 

OPERA-

TYPE TION 

TIME 

'LS481 120 ns 

'S481 100 ns 

SN74LS481 (J,N) 
SN74S481 (J,N) 

functional block diagram 8 

INPUTSI 
OUTPUTS 

CLOCK 

OPER { SEL .. 
INPUTS 

POS ---__t 

HARDWIRED 
ALGORITHMS 

MICRO·DECODE 
LOGIC ARRAV 

iNC"PC ---_ TO PC 

~--_ .... TOM<: 

lOAciWR TO WR 

AO. MUX {PGM CTR 
SELECT • MEM CTR 

DO MUX { ---.~{ :;R 
SELECT SHIF T MUX 

---.... HI·Z 

8110 SEL 

XWRLFT 

XWRRT 

© Ie MASTER 1983 

DATA OUT 
PORT 

ADDRESS OUT 
PORT 

TEXAS)NSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 

1 81/02 25 WRlFT , 

2 81/03 26 WRRT 

3 A13 27 XWRlFT 

4 A12 28 XWRRT 

5 A11 29 DO 

6 A10 30 01 

7 OPO 31 DOP3 

8 OP1 32 DOP2 

9 OP2 33 DOP1 

10 OP3 34 DOPO 

11 OP7 35 INC MC 

12 Vee 36 GND 

13 OP6 37 CCOIOV 

14 OP5 38 AOPO 

15 OP8 39 AOP1 

16 P09 40 AOP2 

17 OP4 41 AOP3 

18 ~ 42 AOSEl 

19 POS 43 ~ 

20 Y/AG 44 C"CT 
A 

21 X/lG 45 elK 

22 Cout 46 BI/OO 

23 EQ 47 BII01 

24 L'!'3'Wlr 48 BI/O SEl 

14---...loo....- CiN 
X OUT 
lOG.> OUT fMSPI 

V OUT 
ARITH.> OUT fMSPI 

...----__ COUT 

Ea ...------ EaUAL 

CCO 
OVER FLOW IMSPI 

953 
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PRODUCT GUIDE 

482 
4-BIT-SLICE 

EXPANDABLE 

CONTROL 

ELEMENTS 

SN54S482 (J,FH) 

SN74S482 (J,N,FN) 

functional block diagram 

DATA 
IN 

nc - no internal connection. 

954 

CARRY INPUT 

4-BIT 
FULL Ij~ __ ~_ ~ ____________ ~~ ______ ~ 

ADDER 

S1 52 

CARRY 
OUT 

PUSH !POP 

STACK 
(FILO) 

S3S4 

H 
o 
L 
D 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

pin assignments 

J, N PACKAGES 

1 S4 11 AO 

2 53 12 F3 

3 Cout 13 F2 

4 Cin 14 F1 

5 51 15 FO 

6 S2 16 ClR 
7 A3 17 S6 

8 A2 18 55 

9 A1 19 ClK 
10 GND 20 VCC 

CLOCK CLEAR 

S5S6 

CLR 
CK 

4-BIT 
REGISTER Fj 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FH, FN PACKAGES 

54 11 

53 12 

Cout 13 

Cin 14 

51 15 

52 16 

A3 17 

A2 18 

A1 19 

GND 20 

DATA 
OUT 

AO 

F3 

F2 
F1 

FO 

ClR 
56 

S5 

ClK 

VCC 
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PRODUCT GUIDE 

484. 485 
BCD-TO-BINARY AND 

BINARY-TO-BCD CODE 

CONVERTERS 

('484 BCD-to-binary) 

('485 binary-to-BCD) 
typical performance 

TYPE 
DELAY TIME 

PER PKG LEVEL 

'S484 45 ns 

'S485 45 ns 

SN54S484 (J,FH) 
SN54S485 (J,FH) 

TOTAL 

POWER 

525mW 

525mW 

logic symbol 'S484t 

EN 

2/Gn 

4/Gn 

8 

LSD { Ac
B 

__ :_::_--1 
(3) 

nV(3 

10 

20 

40 

80 

(2) 

{ 

~ (1) 

(17) 
SN74S484 (J,N,FN) 
SN74S485 (J,N,FN) 

160 

~u~ {MSD GHF::(:~::)::: 
r...;.~ ____ ... 

logic symbol 'S485t 

EN 

>318Vn 

A 2 

B 4 2nV 

C 8 
4nv 

9-BIT D 16 
8nV 

BINARY 
32 10n V E 

F 64 20nV 

G 128 40nV 

H 256 80nV 

160n V 

490 logic symbolt 

DUAL DECADE COUNTERS 

typical performance 
CTRDIV10 

1CLR 
(2) 

CT=O 

1SET9 
(4) 

CT=9 

1CLK 
(1) 

+ 

COUNT TOTAL 
TYPE CLEAR 

FREQ POWER 

'490 25 MHz HIGH 225mW 

'LS490 35 MHz HIGH 75mW 

SN54490 (J,FH) 
SN54LS490 (J,FH) 

SN74490 (J,N) 2CLR (14) 
SN74LS490 (J,N,FNI 

2SET9 (12) 

2C L K ......I..1;,;:;5....,;;:1IC> 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

CT{ 

pin assignments 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y1 } 
Y2 

Y3 

1 

2 
3 
4 

5 
6 
7 

B 
9 

10 

9-BIT 
BINARY 

LSD 

Y4} 

~: MSD} ~ 
Y7 > o 
Y8 m 

J. N PACKAGES 

E 11 Y5 

0 12 Y6 

e 13 Y7 
B 14 YB 

A 15 G1 
Y1 16 G2 . 

Y2 17 H 

Y3 18 G 
Y4 19 F 

GNO 20 Vee 

pin assignments 

(3) 

(9) 

10D 

20A 

20B 

20C 

2QD 

1 
2 
3 
4 
5 
6 
7 
8 

J, N PACKAGES 

1ClK 9 200 
1ClR 10 20C 
10.6. 11 20R 
1SET9 12 2SET9 

10a 13 20A 
10c 14 2ClR 
100 15 2ClK 
GNO 16 VCC 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DAllAS. TEXAS 75265 

@ Ie MASTER 1983 

FH. FN PACKAGES 
1 E 11 Y5 

2 0 12 Y6 

3 e 13 Y7 
4 B 14 YB 

5 A 15 G1 

6 Y1 16 G2 
7 Y2 17 H 

8 Y3 18 G 
9 Y4 19 F 

10 GNO 20 Vee 

FH, FN PACKAGES 

1 nc 11 nc 

2 1ClK 12 200 
3 1ClR 13 20c 
4 10A 14 .20a 
5 1SET9 15 2SET9 

6 nc 16 nc 

7 10B 17 20A 
8 10C 18 2ClR 

9 100 19 2ClK 

0 GNO 20 VCC 
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518,519,~20, 
521,522 
8-BIT MAGNITUDE 
COMPARATORS 

• Compares two 8-bit words 

INPUT OUTPUT FUNCTION COMPARE 
TYPE PULL-UP AND TIME POWER 

RESISTOR CONFIGURATION 
ALS518 yes P = 0 open-collector 17.5 ns 50 mW 
ALSS19 no P = 0 open-collector 17.5 ns 37.5 mW 
ALS520 yes P = 0 totem-pole 9 ns 50 mW 
ALS521 no P=n totem-pole 9 ns 37.5 mW 
ALS522 yes P=Q open-colLector lS.S ns 

SN54ALS518(J,FH) 
SN54ALS519 (J,FH) 
SN54ALS520 (J,FH) 
SN54ALS521 (J,FH) 
SN54ALS522 (J,FH) 

SN74ALS518(N,FN) 
SN74ALS519 (N,FN) 
SN74ALS520 (N,FN) 
SN74ALS521 (N,FN) 
SN74ALS522 (N,FN) 

logic symbol 'ALS520, 'ALS521 t 

COMP 

G t> 
PO 

Pl 

P2 

P3 

P4 
P 

PS 

P6 

P7 lP=O P=O 

0 

7 

SO mW 

logic symbol 'ALS518, 'ALS519t 

COMP 

G t> 
PO 

Pl 

P2 

P3 

P4 

PS 

P6 

P7 lP=O Q 
(19) 

00 

01 

02 
(7) 

03 (91 

04 (12) 0 

OS 

06 

(14) 

(16) 

(18) 
07 

logic symbol 'ALS522 t 

COMP 

G t> 
PO 

Pl 

P2 

P3 

P4 

PS 

P6 

P7 lP=OQ 

00 (3) 

01 (S) 

02 (7) 

03 (9) 

04 (12) 0 

(14) 
05 

(16) 
06 (18) 

7 07 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 22S012 • DALLAS, TEXAS 75265 
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P=O 

pin assignments, 'ALS518, 'ALS519 

J. N PACKAGES FH. FN PACKAGES 

1 G 11 P4 1 ~ 11 P4 

2 PO 12 04 2 PO 12 04 

3 00 13 PS 3 00 13 PS 

4 P1 14 OS 4 Pl 14 OS 

S 01 1S P6 S 01 1S P6 

6 P2 16 06 6 P2 16 06 

7 02 17 P7 7 02 17 P7 

8 P3 18 07 8 P3 18 07 

9 03 19 p=o 9 03 19 P=O 

10 GND 20 Vee 10 GND 20 Vee 

pin assignments, 'ALS520, 'ALS521, 
'ALS522 

J. N PACKAGES FH. FN PACKAGES 

1 G 11 P4 1 G 11 P4 

2 PO 12 04 2 PO 12 04 

3 00 13 PS 3 00 13 PS 

4 Pl 14 OS 4 Pl 14 OS 

S 01 1S P6 S 01 lS P6 

6 P2 .16 06 6 P2 16 06 

7 02 17 P7 7 02 17 P7 

8 P3 18 07 8 P3 18 07 

9 03 19 P=O 9 03 19 P=O 

10 GND 20 Vee 10 GND 20 Vee 
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533 logic symbolt ' 

OCTAL OoTYPE TRANSPARENT OC (1) ,......" .. EN 

LATCHES C (11 ) 
~1 

• Three-state buffer-type outputs 10 (3) 
10 [> 'V 

..... (2) 10 
drive bus lines directly 20 (4) ...... (5) 

20 

• Inverting outputs 3D (7) ...... (6) 
30 

typical performance 40 (8) r-.. (9) 40 

50 (13) ...... (12) 50 
OUT- TOTAL (14) ....... (15) TYPE DELAY 60 66 PUTS POWER 

ALS533 Q 10 ns 60mW 70 ( 17) t---.. (16) 
70 

AS533 Q 5 ns 80 (18) t--,.. (19) 
80 

SN54ALS533 (J,FH) SN74ALS533 (N,FN) 
SN54AS533 (J,FH) SN74AS533 (N,FN) 

534 logic symbolt 

OCTAL OoTYPE EDGE-
OC (1) -.. 

TRIGGERED FLIP-FLOPS EN 
(11 ) 

• Three-state buffer-type outputs ClK C1 
drive bus lines directly -, r-• Inverting outputs (3) (2) 

10 [> 'V to...... 10 10 

20 
(4) r-..... (5) 

20 

3D 
(7) r...... (6) 

30 

40 
(8) r...... (9) 

40 

50 
( 13) ........ (12) 

50 

60 
(14) ........ (15) 65 

70 
( 17) ....... (16) 

70 

80 
( 18) r-.... (19) 

85 
typical performance 

TYPE F-MAX PWRI DATA TIMES 
F/F SET-UP HOLD 

ALS534 50 MHz 10.4 mW 
AS534 165 MHz 

SN54ALS534 (J,FH) SN74ALS534 IN,FN) 
SN54AS534 (J,FH) SN74AS534 (N,FN) 

tPln numbers shown on logic symbols are for J and N packages only. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

~ Ie MASTER 1983 

PRODUCT GUIDE 

pin assignme'1ts 

J. N PACKAGES FH. FN PACKAGES 

1 OC 11 C 1 OC 11 C 
2 10 12 50 2 10' 12 50 
3 10 13 50 3 10 13 50 
4 20 14 60 4 20 14 60 
5 2li 15 6li 5 2li" 15 6li 

6 30' 16 70' 6 3eT 16 70 
7 3D 17 70 7 3D 17 70 

8 40 18 80 8 40 18 80 
9 4~ 19 80 9 4eT 19 8li 

10 GNO 20 vCC 10 GND 20 vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 oc 11 ClK 1 DC 11 ClK 
2 10 12 50 2 10 12 50 

3 10 13 50 3 10 13 50 

4 20 14 60 4 20 14 60 

5 20 15 60 5 20 15 6li 

6 3li 16 7eT 6 3(l 16 7li 
7 3D 17 70 7 3D 17 70 

8 40 18 80 8 40 18 80 

9 40 19 80 9 4Q 19 80 

10 GNO 20 vCC 10 GNO 20 vCC 

957 

en ..... 
c: 
Q) 

E 
::l 
~ ..... en 
c: 
en 
as 
X 

{E. 



tJ) -C 
Q) 

E 
:::s 
~. -tJ) 
C 

tJ) 

as 
>< 
Q) 

I-

PRODUCT GUIDE 

538 
3- TO 8-LINE DECODERS! 

DEMULTIPLEXERS 

• Three-state outputs 

• Output polarity control 

• Multiple enables for expansion 

typical performance 

TYPE 
SELECT ENABLE 

TIME TIME 

'ALS538 

TOTAL 

POWER 

SN54ALS538 (J,FH) SN74ALS538 (N, FN) 

logic symbolt 

AL N/3 
& 

DE1 

0E2 

A 1 

B 2 
C 4 

& .. 

G2 
G3 
G4 

AL (12) N10 

& 
0E1 
0E2 

A 

:}G% B 

C 

& 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

x/v 
t> 

EN 

0, a,l3\l 

1, a,/3\l 
2, a,l3\l 
3,a,/3\l 

4, a,l3\l 

5,a,/3\l 
Ga 6, a,l3\l 

7, a,l3\l 

OR 

DMUX 
t> 

EN 

0,10 \l 
1,10 \l 

2,10 \l 

3,10 \l 

4,10 \l 

5,10 \l 
6,10 \l 
7,10 \l 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

958 

pin assignments 

J. N PACKAGES 

1 Y2 11 Y7 
2 Y1 12 AL 
3 YO 13 G1 
4 l5'r1 14 G2 
5 cr2 15 G3 

(3) 
VO 

6 A 16 G4 
7 B 17 e 

V1 8 Y5 18 Y4 
9 Y6 19 Y3 

V2 10 GND 20 Vee 
V3 
V4 FH. FN PACKAGES 

V5 1 Y2 11 Y7 

V6 
2 Y1 12 AL 
3 YO 13 G1 

V7 4 ~1 14 G2 
5 0£2 15 ~3 

6 A 16 <34 
7 B 17 e 
8 Y5 18 Y4 

·9 Y6 19 Y3 
10 GND 20 Vee 

VO 
V1 
V2 
V3 
V4 
V5 
V6 
vi 
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539 logic symbol.s t 

2- TO 4-LINE DECODERSI 

DEMUL TIPLEXERS 
Ni3 

• Three-state outputs EN 

• Output polarity control 1 
2 

typical performance 

SELECT ENABLE TOTAL 
TYPE 

TIME TIME POWER 

'ALS539 

SN54ALS539 (J,FH) SN74ALS539 (N, FN) 

1AL N10 

10E EN 

O}~ 
1 3 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

XIV 

0, aJj\l 
1,a,i3\l 

2, aJj\l 

3, a,i3\l 

OR 

DMUX 

0,10 \l 

1,10 \l 

2,10 \l 

3,10 \l 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

@ Ie MASTER 1983 

(3) 

(3) 

(2) 

( 1) 

(19) 

(12) 

(11) 
(9) 

(8) 

lYO 

1Y1 
lY2 

1Y3 

2YO 

2Y1 
2Y2 

2Y3 

1YO 
1Y1 

1Y2 

1Y3 

2YO 
2Y1 

2Y2 

2Y3 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 1Y2 11 2Y1 
2 1Y1 12 2YO 
3 1YO 13 2AL 
4 1AL 14 20E 
5 10E 15 2G 
6 2A 16 1IT 
7 2B 17 1A 
8 2Y3 18 1B 
9 2Y2 19 1Y3 

10 GND 20 Vee 

FH, FN PACKAGES 

1 1Y2 11 2Y1 
2 1Y1 12 2YO 
3 1YO 13 2AL 
4 1AL 14 20E 
5 10E 15 2G 
6 2A 16 1IT 
7 2B 17 1A 
8 2Y3 18 1B 
9 2Y2 19 1Y3 

10 GND 20 Vee 

959 

en .. 
c: 
Q) 

E 
:::s 
:10-.. en 
c: 
en 
ctS x 
Q) 

I-



PRODUCT GUIDE 

540, 541 logic symbol. 'LS 540, 'ALS 540 t 

OCTAL BUFFERS AND & 

LINE DRIVERS G1 
(1 ) r--... EN 

<32 
(19) r--... 

Th~ee-state output drives bus lines • 
or buffer memory address registers 

'LS540 for inverted data output 
'-I r • (2) ~(1S) 

A1 [> \l Y1 

• 'LS541 for true data output (3) ......... (17) 
A2 Y2 

typical performance 
A3 

(4) ......... (16) 
Y3 

MAX MAX A4 
(5) ......... (15) 

Y4 
TYPE DELAY SOURCE SINK (6) ~(14) 

A5 Y5 
CURRENT CURRENT 

SN54ALS540 6 ns -12 mA 12 mA A6 (7) ['.... (13) 
Y6 

SN74ALS540 6 ns -15 mA 24 mA A7 (S) I"... (12) Y7 
SN54ALS541 6 ns -12 mA 12 mA AS (9) ......... (11) 
SN74ALS541 6 ns -15 mA 24 mA 

YS 

SN54LS540 9 ns -12 mA 12 mA 
SN74LS540 9.5 ns -15 mA 24 mA logic symbol. 'LS541. 'ALS541 t 

SN54LS541 9 ns -12 mA 12 mA & 

SN74LS541 9.5 ns -15 mA 24 mA G1 
(1 ) r--... 

EN 
SN54ALS540 (J,FH) SN74ALS540 (N,FN) G2 

(19) r--... 
SN54ALS541 (J,FH) SN74ALS541 (N,FN) 
SN54LS540 (J,FH) SN74LS540 (J,N,FN) ., r 
SN54LS541 ((J,FH) SN74LS541 (J,N,FN) A1 

(2) 
[> \l (1S) Y1 

A2 
(3) 

A3 
(4) 

A4 (5) 

A5 (6) 

A6 (7) 

A7 (S) 

AS (9) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. ' 

(17) 

(16) 

(15) 

(14) 

(13) 

(12) 

(11) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

960 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

YS 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 G1 11 YB 1 G1 11 YB 

2 A1 12 Y7 2 A1 12 Y7 

3 A2 13 Y6 3 A2 13 Y6 

4 A3 14 Y5 4 A3 14 Y5 

5 A4 15 Y4 5 A4 15 Y4 

6 A5 16 Y3 6 A5 16 Y3 

7 A6 17 Y2 7 A6 17 Y2 

B A7 1B Y1 B A7 1B Y1 

9 AB 19 G2 9 AB 19 ,G2 

10 GND 20 Vcc 10 GND 20 vcc 

I 
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560 logic symbol t 

SYNCHRONOUS 4-81T 
CTROIV10 

COUNTERS 

(decade. synchro~ous and G (17) ......... 
EN10 

asynchronous clear) ENT 
(12) 

G1 
(7) 

typical performance ENP G2 

SClR 
(9) _I'... 6CT=O [SYNC ClR] 

COUNT TOTAL L TYPE CLEAR 
FREO POWER M3 [COUNT] 

'ALS560 30 MHz Low 100 mW SlOAO (11)_ ......... M4 [SYNC lOAD] 

L 
SN74ALS560 (N,FN) 

M5 [COUNT] 
SN54ALS560 (J,FH) (2)_ 

ClK I--. C6/1,2,3,5+ 
~ Z7 

(8) 1"--,. 7,1,2,9 
AClR CT=O 

1 (CT=9)G9 (1 ) ,........" AiJ5Ao C8 ., r 
A 

(3) 
4,60/80 10'V 

(4) 
8 

C 
(5) 

0 
(6) 

561 logic symbolt 

SYNCHRONOUS 4-81T CTROIV16 
COUNTERS G (17) ........ EN10 
(binary, synchronous and (12) 
asynchronous clear) ENT 'G1 

ENP 
(7) 

G2 
typical performance 

SClR 
(9) ............ 6CT=O [SYNC ClR] 

L COUNT TOTAL TYPE CLEAR M3 [COUNT] 
FREO POWER SIOAD (11) ............ M4 [SYNC lOAD] 

'ALS561 40 MHz Low 100 mW L M5 [COUNT] 
SN54ALS561 (J,FH) SN74ALS561 (N,FN) ClK 

(2) _ - C611 ,2,3,5+ 
~ -Z7 

ACLR 
(8) ......... 7,1,2,9 

CT=Q 

ALOAD 
(1) ......... 1 (CT=15)G9 

C8 

(3) 
., r 

A 4,60/80 10"7 
8 

(4) 

C 
(5) 

0 
(6) 

Pin numbers shown on I?gic symbols are for J and N packages only, 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 
1 ~ 11 SWAD 
2 ClK 12 ENT 
3 A 13 00 
4 B 14 Oc 
5 C 15 OB 
6 0 16 OA 
7 ENP 17 G" 
8 ~ 18 CCO 
9 ~ 19 RCO 

10 GNO 20 VCC 

FH. FN PACKAGES 
(18) CCO 1 AI:OAD 11 SWAD 

(19) 2 ClK 12 ENT 
RCa 

3 A 13 00 
4 s 14 Oc 

(16) 
OA 5 C 15 Os 

(15) 6 0 16 OA 
08 7 ENP 17 G 

(14) 
Oc 8 AgR 18 CCO 

(13) 
00 9 SClR 19 RCO 

10 GNO 20 Vcc 

pin assignments 

J. N PACKAGES 
1 ~ 11 SWAD 
2 ClK 12 ENT 
3 A 13 00 
4 s .14 Oc 
5 C 15 Os 
6 0 16 OA 
7 ENP 17 G" 
8 ~ 18 CCO 
9 ~ 19 RCO 

10 GNO 20 VCC 

FH. FN PACKAGES 
(18) 1 AI:OAD 11 smA[) 

CCO 2 ClK 12 ENT (19) 
RCa 3 A 13 00 

4 B 14 Oc 
(16) 5 C 15 Os °A 6 0 16 OA 
(15) 

08 7 ENP 17 G 
(14) Oc 8 

.. ~.' 18 CCO 

(13) 00 9 SClR 19 RCO 
10 GNO 20 VCC 

961 

en ...... 
c: 
Q) 

E 
::J 
~ ...... 
en 
c: 
en as 
>< 'Q) 

I-



en 
+'" 
c: 

PRODUCT GUIDE 

563 
qCTAL D-TVPE TRANSPARENT 

LATCHES WITH INVERTED 

OUTPUTS 

• Buffer-type outputs drive bus 
lines directly 

• Inverted outputs 

typical' performance 

TYPE DELAY TOTAL 
POWER 

'ALS563 11 ns 67.5 mW 

logic symbolt 

c 

10 

20 

3D 

40 

50 

60 

70 

SO 

SN54ALS563 (J,FH) SN74ALS563 (N,FN) 

564 
OCTAL D-TVPE EDGE

TRIGGERED FLIP-FLOPS 

• Buffer-type outputs drive bus 
lines directly 

• Inverted outputs 

typical performance 

TYPE f max 
PWR/ 

F-F 
'ALS564 50 MHz 8.4 mW 

logic symbolt -

OC (1) EN 

elK _(_11.,.;.)--t>C1 

10 
(2) 

20 
(3) 

3D 
(4) 

(5) 
40 

(6) 
50 

(7) 

E SN54ALS564 (J.FH) SN74ALS564 (N,FN) 
60 

(8) 
70 

::J 
30.

+'" en 
c: 
en 
ctS 
>< 
CD 
I-

80 
(9) 

t Pin numbers shown on logic symbols are for J and N packages only. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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70 

80 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 OC 11 C 1 OC 11 C 

2 10 12 SCi 2 10 12 sli' 
3 20 13 7Q 3 20 13 7Ci 
4 3D 14 80 4 3D 14 6Q 

6 40 16 6Ci 6 40 15 60 

8 60 18 40 6 60 16 4Q 

7 80 17 3Q 7 60 17 30 

S 70 18 20 S 70 1S 20 

9 SO 19 10 9 SO 19 10 
10 GNO 20 Vcc 10 GNO 20 Vcc 

pin assignment 

J. N PACKAGES FH. FN PACKAGES 

1 oc 11 ClK 1 oc 11 elK 
2 10 12 80 2 10 12 80 
3 20 13 7Q 3 20 13 70 
4 ' 3D 14 60 4 30 14 60 
5 40 15 50 5 40 15 50 
6 50 16 40 6 50 16 40 
7 60 17 30 7 60 17 30 
8 70 18 20 8 70 18 20 
9 80 19 10 9 80 19 10 

10 GNO 20 Vee 10 GNO 20 Vec 
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PRODUCT GUIDE 

568 logic symbol t pin assignment 

CTROIV10 J. N PACKAGES FH. FN PACKAGES 
SYNCHRONOUS 4-81T 

G l!ZLI::::::. 1 u/t5 11 lOAD 1 U/D 11 lOAD 
UP/DOWN COUNTERS EN10 

2 ClK 12 00 2 ClK 12 ENT 
U/D~ Ml (UP] 

3 A 13 Co 3 A 13 Co (decade, synchronous and M2 (DOWN] 
4 8 14 Cc 4 8 14 Cc asynchronous clear) CLK (2)_ 

I--' C5/1.4.7.8+/2.4.7.8- 5 C 15 08 5 C 15 C8 
typical performance 

1.;: Z6 
6 0 16 CA 6 0 16 CA 

ENT 1l.!L...r:::::. G7 6.7.8.9 ~CCO 7 EN1J 17 <:; 7 ENP 17 G 

TYPE COUNT CLEAR TOTAL E N P JZ.L.r:::::,. G8 8 AaR 18 ~ 8 ACiJi 18 ceo 
FREQ POWER sClfi~ 5CT=O 1.7 (CT=9) G9 ~RCO 9 ~ 19 RCa 9 SCLR 19 RCO 

'ALS568 30 MHz Low 93 mW LOAD~ M3(LOAO] 2.7 (CT=O) G9 10 GNO 20 VCC 10 GNO 20 VCC 
M4(COUNT] 

SN54ALS568 (J,FH) SN74ALS568 (N,FN) ACLR~ CT=O 

r (16) 
.., 

A~3.50 10'il~aA 

B~ ~ 
C~ ~~B 
O~ (13) C 

~ao 

569 logic symbol t pin assignment 

CTROIV16 J. N PACKAGES FH. FN PACKAGES SYNCHRONOUS 4-81T 
G~ 1 U/t5 11 LOAD 1 U/O 11 lOAD 

UP/DOWN COUNTERS EN10 
2 CLK 12 00 2 CLK 12 ENT 

U/D~ MlluP] 
3 A 13 CD 3 'A 13 CD (binary, synchronous and 

M2 (DOWN] 
Cc 4 8 14 Cc asynchronous clear) CLK~ 

4 8 14 
P C5/1.4,7.8+/2.4,7,8-

5 C 15 C8 5 C 15 Cs 
typical performance Z6 ' 

6 0 16 CA 6 0 16 CA ENi~ G7 6.7.8,9 ~CCO 
7 ENlS' 17 G 7 ENP 17 G 

TYPE COUNT CLEAR TOTAL ENP~ G8 
8 mR 18 ~ 8 mR 18 ceo 

SCLR~ ~-FREQ POWER 5CT=O 1,7 (CT=15) G9 RCO 9 ~ 19 RCO 9 SClR 19 ~ 
'ALS569 40 MHz Low 93 mW LOAO~ M3(LOAO] 2,7 (CT=O) G9 10 GND 20 vcc 10 GND 20 VCC 

M4 (COUNT] 
SN54ALS569 (J,FH) SN74ALS569 (N,FN) ACLR~ CT=O .., r 

- A~ 3.50 10'il~aA 
B~ ~aB 
c~ ~a 
O~ ~C 

aD 

tPin numbers shown on logic symbols are for J and N packages only. 

TEXAS'INSTRUME,NTS 
INCORPORATED 
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PRODUCT GUIDE 

573 logic symbolt 

OCTAL D~TYPE TRANSPARENT 

LATCHES DC 
(1) _ 

EN 

• Functioljlally equivalent to C 
(111 

Cl 
'LS373 and 'S373 .., r 

• Three-state buffer-type outputs (2) C> (19) 
10 10 \l 10 

drive bus lines directly (3) --l!!!. 20 
(17) 20 • Approximately half the power (4) 

3D 30 
of'LS373 40 

(5) (16) 40 

typical performance (6) (15) 
50 50 

60 
(7) (14) 60 

OUT- TOTAL 
TYPE DELAY 

70 
(8) ~70 PUTS POWER 

'ALS573 Q 11 ns 67.5 mW 80 
(9) (12) 

80 

'AS573 

SN54ALS573 (J,FHI SN74ALS573 (N,FN) 
SN54AS573 (J,FHI SN74AS573 (N,FN) 

574 
OCTAL D-TYPE EDGE· 

logic symbolt 

TRIGGERED FLlp·FLOPS 

Oc (11 -. 
• Functionally equivalent to EN 

'LS374 and 'S374 ClK 
(11) Cl 

• Three-state buffer-type outputs .., r 
drive bus lines dir~ctly 10 

(2) 
10 C> \l (19) 10 

• Approximately half the power of 20 
(3) ~20 

'LS374 (4) (17) 
3D 30 

typical performance (5) (16) 
40 40 

DATA TIMES 50 
(6) (15) 

50 

tYPE fmax PWRI SET-, 60 
(7) (14) 

60 

F·F UP HOLD 
70 

(8) (13) 
70 

'ALS574 50 MHz 8.44 mW 10 ns 4 ns 80 
(9) (12) 

80 
'AS574 

t Rising edge of clock pulse 

SN54ALS574 (J,FH) SN74ALS574 (N,FN) 
SN54AS574 (J,FH) SN74AS574 (N,FN) 

575 logic symbol, 'AlS575. 'AS575 

OCTAL D-TYPE'EDGE- ac (21 ,.....". 
EN 

TRIGGERED FLIP-FLOPS (14) 
~ Cl ClK • 3-state buffer-type outputs (1) t--

drive bus-lines directly CLR lR -, 
• Noninverting outputs 

10 
(3) 

10 

typical performance 20 
(4) 

(5) 
DATA TIMES 3D 

TYPE fmax PWR/ SET- 40 
(6) 

HOLD (7) 
F-F UP 50 

'ALS575 50 MHz 8.4 mW 10 nst 4 nst 60 
(8) 

'AS575 70 
(9) 

tRising edge of clock pulse 80 
(10) 

SN54ALS575 (J.FH) SN74ALS575 (N,FN) 
SN54AS575 (J.FHI SN74AS575 (N.FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

i' 
[> \l (22) 10 

(21) 
20 

(20) 30 

(19) 
40 

(18) 
50 

(17) 
60 

(16) 
70 

(15) 
SO 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 oe 11 t C 1 OC 11 e 
2 10 1'2 I SO' 2 10 12 SO 
3 20 13 70 3 20 13 70 
4 3D 14 60 4 3D 14 60 

5 40 15 50 5 40 15 50 

6 50 16 40 6 50 16 40 

7 60 17 30 7 60 , 17 30 
S 70 1S 20 S 70 1S 20 

9 80 19 10 9 SO 19 10 
10 GNO 20 Vee 10 GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 OC 11 ClK 1 OC 11 elK 
2 10 12 SO 2 10 12 SO 

3 20 13 70 3 20 13 70 

4 3D 14 60 4 3D 14 60 

5 40 15 50 5 40 15 50 

6 50 16 40 6 50 16 40 

7 60 17 30 7 60 17 30 

8 70 18 20 8 70 18 20 

9 80 19 10 9 80 19 10 

10 GND 20 Vce 10 GNO 20 VCC 

pin assignment 

J. N PACKAGES FH. FN PACKAGES 

1 ClR 13 nc 1 nc 15 nc 

2 ~ 14 ClK 2 elR 16 nc 

3 10 15 SO 3 DC 17 ClK 
4 20 16 70 4 10 1S SO 

5 3D 17 GO 5 20 19 70 

6 40 1S SO 6 3D 20 60 
7 50 19 40 7 40 21 50 
S 60 20 30 8 nc 22 nc 

9 70 21 20 9 50 23 40 

10 SO 22 10 10 60 24 30 
11 nc 23 nc 11 70 25 20 
12 GNO 24 Vce 12 80 26 10 

13 nc 27 nc 

14 GNO 2S Vee 
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576 
logic symbol t 

OCTAL D-TYPE EDGE-

TRIGGERED FLIP-FLOPS 
OC 

(1) .... 
EN 

Buffer-type outputs drive bus ClK 
(11 ) 

Cl • 
lines directly ., r 

• I nverted outputs 10 
(2) 

10 C> V 
~ (19) _ 

10 
(3) :::-!.!!L 20 20 

typical performance (4) :::-!!ZL -3D 30 

PWRI 40 
(5) ........ (16) 40 

TYPE f max (6) .......... (15) 50 
F-F 50 

'ALS576 50MHz 804 mW 60 
(7) ::::-.ll& 60 

'AS576 70 
(8) ~7a 
(9) ...... (12) _ 

80 SN54ALS576 (J,FH) SN74ALS576 (N,FN) 80 

SN54AS576 (J,FH) SN74AS576 (N,FN) 

577 logic symbol. 'ALS577, 'AS577 

OCTAL OoTYPE EDGE- DC 
(2) .......... 

TRIGGERED FLIP-FLOPS (14) 
ClK 

• Buffer-type outputs m 
(1) _ 

drive bus lines directly 
(3) • Inverted outputs 10 

20 
(4) 

• Synchronous clear 
(5) 

3D 
(6) 

40 

50 
(7) 

60 
(8) 

70 
(9) 

80 
(10) 

\ 

typical performance 

DATA TIMES 
TYPE fmax POWER/ SET- HOLD 

F-F UP 
'ALS577 50 MHz 8.4 mW 10 nst 4 nst 
'AS577 

. tRising edge of clock pulse 
SN54ALS577 (J,FH) SN74ALS577(N,FN) 
SN54AS577 (J,FH) SN74AS577(N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only 0 

nc -- no internal connection. 

\ 

EN 

~ Cl 

lR -, r 
10 [> \l ....... (22) 10 

~ (21) 20 

........ (20) 30 
(19) ........ 40 

......... (18) 
50 

......... (17) 
60 

...... (16) 
70 

...... (15) 
80 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

© Ie MASTER 1983 
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pin assignments 

J, N PACKAGES FH, FN PACKAGES 

1 OC 11 -elK 1 DC 11 elK 
2 10 12 80 2 10 12 80 

3 20 13 70 3 20 13 7IT 

4 3D 14 60 4 3D 14 60 

5 40 15 50 5 40 15 5IT 

6 50 16 40 6 50 16 40 

7 60 17 30 7 60 17 30 

8 70 18 20 8 70 18 20 

9 80 19 10 9 80 19 10 

10 GNO 20 Vee 10 GNO 20 Vee 

pin assignment 

J, N PACKAGES FH, FN PACKAGES 

1 ern 13 nc 1 nc 15 nc 

2 rrc 14 elK 2 m 16 nc 

3 10 15 80 3 OC 17 elK 
4 20 16 70 4 10 18 80 
5 3D 17 6IT 5 20 19 70 

6 40 18 50 6 3D 20 60 
7 50 19 4IT 7 40 21 5IT 

8 60 20 30 8 nc 22 nc 

9 70 21 2IT 9 50 23 4IT 
10 80 22 lIT 10 60 24 30 
11 nc 23 nc 11 70 25 2IT 
12 GNO 24 Vee 12 80 26 10 

13 nc 27 nc 

14 GNO 28 Vee 

"-

965 
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580 logic symbol t pin assignments 

OCTAL D-TYPE TRANSPARENT (1) ... 
J, N PACKAGES 

OC EN 1 ~ 11 e 
LATCHES WITH INVERTED (11) 2 10 12 80 

C C1 3 20 13 70 OUTPUTS , r 4 3D 14 60 

• Three-state buffer-type outputs (2) (19) 10 5 40 15 5/l 

drive bus lines directly 10 10 [> \l~ 
6 50 16 40 (3) (18) 2Q 20 

~ 
30 7 60 17 

typical performance 30 
(4) ..... (17) 30 8 70 18 20 
(5) - (16) 4Q 9 80 19 10 40 

TYPE DELAY TOTAL (6) (15) 50 10 GNO 20 Vee 50 POWER (7) ::::-l!!!.. 60 'ALS580 11 ns 67.5 mW 60 

'AS580 70 
(8) ~70 
(9) (12) -

80 80 
SN54ALS580 (J,FH) SN74ALS580 (N,FN) 
SN54AS580 (J,FH) SN74AS580 (N,FN) 

590, 591 logic symbol, 'LS590t 

8-BIT BINARY COUNTERS G~ EN3 

WITH OUTPUT REGISTERS RCK (13) C2 

'LS590 has three-state register • 
CCKEN~ 

CTRS 
outputs G1 

• 'LS591 has open-collector CCK (11) 1+ (CT = 255) Z4 " .. 4~RCO 
register outputs CCLR~ CT=O 

• Counter has direct clear 
., r r 

20 
[::> \l (15) a 

3 (1) A 

typical performance 

PARALLEL TOTAL 
COUNT CLEAR 

MAX I 
TYPE 

I LOAD POWER 
FREQ 

'LS590 20 MHz SYNC SYNC-L 166.5 mW 

'LS591 20 MHz SYNC SYNC-L 155 mW 

SN54LS590 (J,FH) SN74LS590 (J,N,FN) 
SN54LS591 (J,FH) SN74LS591 (J,N,FN) 

logic symbol, 'LS591 t 

G~ EN3 
RCK (13) C2 

CCKEN~ G1 

CTRS 

CCK (11) 1+ (CT = 255) Z4-· 
-.~ 
CCLR CT=O. ., r 

20 [> 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
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~OB 

~OC 
~Oo 
~OE 
~OF 
~OG 
~OH 

4~RCO 

r 
3 Q --1ill.oA 

---1!.LoB 

.-ill:.ac 
~Oo 
--!!LOE 

~OF 
--ill.oG 
-.-ill. OH 

FH, FN PACKAGES 

1 C'e 11 e 
2 10 12 80 

3 20 13 70 
4 3D 14 60 

5 40 15 5/l 

6 50 16 4/l 

7 60 17 30 

8 70 18 20 

9 80 19 1Q 

10 GNO 20 Vee 

pin assignments 

J. N PACKAGES 
1 Os 9 RCa 
2 °c 10 CCLR 
3 00 11 CCK 
4 °E 12 CCKEN 
5 OF 13 RCK 
6 °G 14 IT 
7 °H 15 °A 
B GNO 16 Vee 

FH. FN PACKAGES 
1 nc 11 nc 

2 Os 12 RCa 
3 Oc 13 CCLR 
4 00 14 CCK 
5 °E 15 CCKEN 
6 nc 16 nc 

7 OF 17 RCK 
B °G 18 "IT 
9 QH 19 °A 

10 GNO 20 VCC 

© Ie MASTER 1983 



592 logic symbolt 

8-BIT BINARY COUNTERS CTRS 

CcDi illLr:::. WITH INPUT REGISTERS CT = 0 

• Has parallel register inputs ~~ G3 
(11) 

""'" ~-
Counter has direct overriding 

CCK 3+ CT = 255 RCa • CLOAD ~ C2 
load and clear 

• Guaranteed counter frequency (13) 
RCK ""'" Cl 

... dc to 20 MHz 
~ ., r 

typical performance A ~ 10 20 
B~ 

MAX 
PARALLEL TOTAL C~ 

COUNT CLEAR 
POWER D~ LOAD 

FREQ E~ 
20 MHz SYNC SYNC-L 130mW (5) 

" F 

SN54LS592 (J,FH) G~ 
SN74LS592 (J,N,FN) H .ill...-

593 logic symbol t 

(19) ~1 CTRS 8-BIT BINARY COUNTERS G 

WITH INPUT REGISTERS G 
(lS) .J""-.. EN6 

>---• Has parallel three-state I/O: 
CCLR (12) ...... 

register i nputs/cou nter 
CT= 0 

outputs CCKEN (15) 
I---
~1 

• Counter has direct overriding CC"i<"EN (14) ,.....", G4 

load and clear I--- ........ (11) 
RCa (13) CT = 255 • Guaranteed counter frequency CCK i':::> 4+ 

... de to 20 MHz CLOAD 
(9) ,.....", C3 

typical performance 
RCKEN (17) ,....., 

MAX Gl 
PARALLEL TOTAL RCK (16) :>lC2 COUNT CLEAR 

LOAD POWER .., r ,. FREQ (1l...... 
[> 

177 mW A/OA ..... t. 20 20 MHz SYNC SYNC-L 3D Z5 
V' 5,6 

BlOB (2) .... SN54LS593 (J,FH) ..... 
SN74LS593 (J,N,FN) C/O (3) .... 

C (4):: 
0/0 0 (5) ~ 
E/OE ..... 
FlO ,(6):: 

F (7) ..... 
G/OG ..... 
H/O (SC: H ...... 

t Pin numbers shown on logic symbols' are for J and N packages only. 

nc - no internal connection. 
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pin assignments 

J. N PACKAGES 

1 B 9 1fC(5 

2 C 10 CCLR 

3 0 11 CCK 

4 E 12 CCKEN 

5 F 13 RCK 

6 G 14 CffiAl'> 

7 H 15 A 

8 GNO 16 VCC 

FH. FN PACKAGES 

1 nc 11 nc 

2 B 12 RCa 

3 C 13 CCLR 

4 0 14 CCK 

5 E 15 CCKEN 

6 nc 16 nc 

7 F 17 RCK 

8 G 18 CLOAO 

9 H 19 A 

10 GNO '20 Vcc 

pin aSsignments 

J. N PACKAGES 

1 A/OA 11 RCa 

2 BlOB 12 CCLR 

3 C/OC 13 CCK 

4 0/00 14 crKrn 
5 E/OE 15 CCKEN 

6 F/OF 16 RCK 

7 G/OG 17 ~ 

8 H/OH 18 G 
9 CIQA'l) 19 G 

10 GNO 20 vcc 

FH. FN PACKAGES 

1 A/OA 11 RCa 

2 BlOB 12 CCLR 

3 C/Oc 13 CCK 

4 0/00 14 -crRm 
5 E/QE 15 CCKEN 

6 F/OF 16 RCK 

7 G/OG 17 ~ 

8 H/OH 18 (j 

9 CTI5Al) 19 G 

10 GNO 20 VCC 
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594 logic symbolt 

8-BIT SHIFT REGISTERS I 
FfC[""R ~ R3 

WITH OUTPUT LATCHES (12) 
RCK C2 

SRG8 
• Serial-in, parallel-out shift registers SRCLR~ R 

with storage SRCK 
(11) 

Cl/--+ 
Buffered outputs (14) ., r r • 

20 t> 
3 (15) 0 

• Guaranteed shift frequency SER ~ 10 ~A 
~OB ... dc to 20 MHz ~O 

(3) C typical performance 
~OO 

SERIAL ~O 
ASYNC TOTAL (5) E 

TYPE DATA -OF 
CLEAR POWER ~OG INPUT 

3~OH 20 [> 'lS594 0 low 
~OH' [> 

SN54LS594 (J,FH) SN74LS594 (J,N,FN) 

595, 596 logic symbol, 'LS595t 

8-BIT SHIFT REGISTERS G~ EN3 
RCK (12) C2 WITH OUTPUT LATCH ES 

SRG8 

• Serial-in, parallel-out shift SRCLR ~ R 
registers with storage SRCK 

ill) 
Cl/--+ 

• 'LS595 has three-state parallel 
SER ~ ~o r r (15) 

20t>3\l~ 0 
(1) A outputs 

~OB • 'LS596 has open-collector 
---OC 

~OO parallel outputs 

• Guaranteed shift frequency ~O 
(5) E 

... dc to 20 MHz ~OF 

typical performance ~O 
20t>3\l~ O~ SERIAL 

~OH' ASYNC TOTAL 
TYPE' DATA 

CLEAR POWER 
INPUT 

'LS595 D LOW 167 mW logic symbol, 'LS596t 

'LS596 D LOW 160mW G~ EN3 

SN54LS595 (J,FH) SN74LS595 (J,N,FN) RCK (12) C2 

SN54LS596 (J,FHI SN74LS596 (J,N,FN) SRG8 

SRcIR~ R 
SRCK (11) Cl/--+ ., r 1 (15) 

SER ~ 10 - 20 [>3Q~ 0A 
(1 ) 

---"(2i °B 
~OC 

~O 
(4) 0 

~OE 
(5) 

~OF 
~OG 

20[>3Q~ OH 
'(9) 

~OH' 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 
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pin assignments 
J. N PACKAGES 

1 OB 9 °H' 
2 Oc 10 SR'Wi 
3 00 11 SRCK 
4 °E 12 RCK 

5 OF 13 RCLR 

6 OG 14 SER 
7 OH 15 OA 
8 GNO 16 VCC 

FH. FN PACKAGES 
1 nc 11 nc 

2 OB 12 OH' 
3 Oc 13 SRCLA 
4 00 14 SACK 
5 OE 15 ACK 
6 nc 16 nc 

7 OF 17 i"fCCl'\ 
8 OG 18 SEA 
9 OH 19 OA 

10 GNO 20 Vcc 

pin assignments 

J. N PACKAGES 
1 OB 9 OH' 
2 Oc 10~ 
3 00 11 SACK 
4 OE 12 ACK 
5 OF 13 'IT 
6 °G 14 SEA 
7 OH 15 OA 
8 GNO 16 VCC 

FH. FN PACKAGES 
1 nc 11 nc 

2 OB 12 OH 
3 Oc 13 "S"Wf 
4 00 14 SCK 
5 OE 15 ACK 
6 nc 16 nc 

7 OF 17 G 
8 OG 18 SEA 
9 OH 19 OA 

10 GNO 20 VCC 

© Ie MASTER 1983 



PRODUCT GUIDE 

597 logic symbol t pin assignments 

a-BIT SHIFT REGISTERS SRG8 J, N PACKAGES 

WITH INPUT LATCHES SRCLR~ R 1 B 9 °H' 

SRCK (11) C3/-
2 C 10 SRCLR 

• Has parallel storage register SRLOAD~ 3 0 11 SRCK 
C2 

inputs 
4 E 12 RCK 

RCK (12) 5 F 13 SRLOAO 

• Shift register has direct over-
Cl 

6 G 14 SER 

riding load and clear 
, r 7 H 15 A 

SER..i!&..- 30 B GNO 16 VCC • Guaranteed shift frequency A..ll2L. 10 20 
... dc to 20 MHz B....!.!L 

typical performance C~ 
SERIAL o~ 

ASYNC TOTAL E ...!!L.-TYPE DATA 
CLEAR POWER F ....!.2L-INPUT 

G~ 
'LS597 D LOW 130mW 

H....!.ZL- ~QH' 
SN54LS597 (J,FH) SN74LS597 (J,N,FN) 

598 logic symbol t pin assignments 

a-BIT SHIFT REGISTERS SRGS J, N PACKAGES 

WITH INPUT LATCHES 
G (16) -- EN14 1 A/OA 11 °H' 1 

SRCLR (12) -- R 2 B/Oa 12 SRCLR 2 

• Has parallel three-state 1/0 SCi<EN (14) -- G4 
3 C/OC 13 SRCK 3 

storage register inputs, shift SRCK (13) 
4 DIaD 14 SRCKEN 4 

4C5/4- 5 E/OE 15 RCK 5 
register outputs SiITOAi5 (9) ....... C3 6 F/OF 16 G 6 

• Shift register has direct over- RCK 
(15) 

C2 7 G/OG 17 SERl 7 

riding load and clear OS 
(191 

Gl 8 H/OH 18 SERO 8 ., r 9 SRLOAO 19 OS 9 

• Guaranteed shift frequency SERO 
(lS) 

1,50 f> 10 GND 20 Vee 10 

... dcto 20 MHz SERl (17) 1,50 

typical performance 
(1 ) Z6· 

A/OA 

4-
20 

30 
SERIAL \7 6,14 

ASYNC TOTAL I (~- [> 
TYPE DATA BOB "'-'1..:; 20 

30 
CLEAR POWER \7 7,14 Z7 

INPUT C/Oc (3) . -
'LS598 D LOW 177 mW 0/0 0 (4) ~ -.... 

SN54LS598 (J,FH) SN74LS598 (J,N,FN) E/OE (5) 

F/OF (6) ~-... 
G/OG (7) ~.;. -H/OH (8J 20 ldi 1.- \713,14 

30 
(11) OH' 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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FH, FN PACKAGES 

1 nc 11 nc 

2 B 12 Ow 

3 C 13 SRCLR 

4 0 14 SRCK 

5 E 15 RCK 

6 nc 16 nc 

7 F 17 SRLOAO 

8 G 18 SER 

9 H 19 A 

10 GND 20 vCC 

FH, FN PACKAGES 

A/OA 11 °H' 
B/Oa 12 SRCLR 

C/OC 13 SRCK 

DiaD 14 seKEN 

E/OE 15 RCK 

F/OF 16 G 

G/OG 17 SERl 

H/OH 18 SERa 

SRLOAD 19 OS 

GND 20 Vee 
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PRODUCT GUIDE 

599 logic symbol t 

a-BIT SHIFT REGISTERS R C l R illl...t::.. R3 

WITH OUTPUT LATCHES RCK /(12) C2 

SRcCR~ 
SRGS 

• Serial-in, parallel-out shift registers R 
SRCK (11) Cl/--+ • Open-collector outputs .., 

• Guaranteed shift frequency SER ~ 10 

... dc to 20 MHz 

typical performance 

SERIAL 

TYPE DATA 
ASYNC TOTAL 

CLEAR POWER 
INPUT 

'LS599 0 Low 

SN54LS599 (J,FH) SN74LS599 (J,N,FN) 

, 

t Pin numbers shown on logic symbols are for J and N packages only. 
nc - no internal connection. 

I" r (15) 
20 C>3Q~ OA 

(1 ) 
~OB 
~OC 

~O 
(4) 0 

~OE 
(5) 

---wi OF --m OG 
20 C> 3 Q - °H' 

(9) 
C> ~OH' 

TEXAS INSTRUMENTS 
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pin assignments 

J. N PACKAGES 
1 OB 9 OH 
2 Oc 10 ~ 
3 00 11 SRCK 
4 OE 12 RCK 
5 OF 13 RcrR 
'6 OG 14 SER 
7 OH 15 OA 
8 GNO 16 VCC 

FH. FN PACKAGES 
1 nc 11 nc 
2 OB 12 OH' 
3 Oc 13 SRCLR 
4 00 14 SRCK 
5 OE 15 RCK 
6 nc 16 I1C 

7 OF 17 Am 
8 °G 18 SER 
9 OH 19 OA 

10 GNO 20 VCC 

@ Ie MASTER 1983 
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600 
MEMORY REFRESH 

CONTROLLERS 

• Controls refresh cycle of 4K or 16K 

dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typi~allY 30 ns 

• Refresh modes: transparent, 

burst 

logic diagramt 

SN54LS600A (J) SN74LS600A (J,N) 

pin assignments 

J.N PACKAGES 

1 BUSY 11 RCRAS" HI 

2 AO 12 RCRAS La 

3 Al 13 REF REOl 

4 A2 14 REF RE02 

5 A3 15 RAS 

6 A4 16 HOLD 

7 A5 17 LATCHED RCa 

8 A6 18 RESET LATCHED RCa 

9 4K!16K 19 RC BURST 

10 GND 20 VCC 

601 
MEMORY REFRESH 

CONTROLLERS 

• Controls refresh cycle of 64K 

dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: transparent, 

burst 

SN54LS601 A (J) SN74LS601 A (J,N) 

pin assignments 

J,N PACKAGES 

1 BUSY 11 RC RAS HI 
2 . AO 12 RC RAS La 

3 Al 13 REF REO 1 

4 A2 14 REF RE02 

5 A3 15 RAS 
6 A4 16 'RUm 
7 A5 17 LATCHED RCa 

8 A6 18 RESET LATCHED RCa 

9 A7 19 RC BURST 

10 GND 20 VCC 

RC BURST ...:.ll:.;;,;91'--*--i 

RESET 1181 
LATCHED -'-----I ')0--------------------01 

RCO 

For chip carrier information, contact the factory. 

logic diagram t 

RC BURST .!.ll~91,--*-., 

L::~~!D l.:ll~81'--__ r'»-------------------_q 
RCO 

For chip carrier information, contact the factory. 

tPin numbers shown on logic symbols are for J and N packages only 

nc - no internal connection. 
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PRODUCT GUIDE 

602 
MEMORY REFRESH 

CONTROLLERS 

• Controls refresh cycle of 4K or 

16K dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: cycle steal, 

burst 

SN54LS602A (Jl SN74LS602A (J,Nl 

pin assignments 

J, N PACKAGES 

1 MY 11 RC~HI 

2 AO 12 RC~LO 

3 A1 13 REF REQ1 

4 A2 14 REF REQ2 

S A3 1 S RAS 
6 A4 16 Fmrn 
7 AS 17 READY 

8 A6 18 RC CYCLE STEAL 

9 4K/16K 19 RC BURST 

10 GND 20 VCC 

603 
MEMORY REFRESH 

CONTROLLERS 

• Controls refresh cycle of 64K 

dynamic RAM's 

• Three-state outputs drive bus 

lines directly 

• Time to initiate refresh request 

is typically 30 ns 

• Refresh modes: cycle steal, 

burst 

SN54LS603A (Jl SN74LS603A (J,Nl 

pin assignments 

J, N PACKAGES 

1 BUSy 11 RC 'lfA""S"HI 

2 AO 12 RC RA""S LO 

3 A1 13 REF REQ1 

4 A2 14 REF REQ2 

S A3 1S JfAS 
6 A4 16 HOm 

7 AS 17 ~ 

8 A6 18 RC CYCLE STEAL 

9 A7 19 RC BURST 

10 GND 20 VCC 

logic diagram t 

RCRASHI~~~------------~ 

STEAL 

For chip carrier information, contact the factory. 

logic diagram t 
r-______ -e ____________________ ~~--------(~15~1 ~ 

RC~HI~(l~1i~~------------r. 
JO-...... -q>--------..... -'-i ~ __ --......:.(1'""1 BUSY 

~--~---------4~----1~~--~(~161 H<nD 

RC BURST ..:..(1~91'---'~-I 

For chip carrier information, contact the factory. 

tPin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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604, 605 
606, 607 

. OCTAL 2-INPUT MULTIPLEXED 
REGISTERS 

• 16 Ootype· registers - one for 

each data input 

• 'LS604 and 'LS606 feature 

three-state outputs 

• Multiplexers select stored data 

from either A or B bus 

• Application-oriented: 

- max speed - ('LS604, 'LS605) 

- glitch-free operation -

('LS606, 'LS607) 

typical performance 

TYPE DELAY POWER 

'LS604 23.5 ns 275mW 

'LS605 26 ns 200mW 

'LS606 31 ns 275mW 

'LS607 31 ns 200mW 

SN54LS604 (JO,FH) SN74LS604 (JO,N,FNI 
SN54LS605 (JO,FHI SN74LS605 (JO,N,FNI 
SN54LS606 (JO,FHI SN74LS606 (JD,N,FNI 
SN54LS607 (JD,FHI SN74LS607 (JO,N,FNI 

logic symbol, 'LS604, 'LS606t 

AlB (2) .II G2 

CLK 

A1 
B1 
A2 
B2 
A3 
B3 
A4 
B4 
A5 
85 
A6 
86 
A1 
81 
A8 
88 

logic symbol, 'LS605, 'LS607 t 

CLK 

A1 
81 
A2 
82 
A3 
B3 
A4 
B4 
A5 
85 
A6 
86 
A1 
81 
A8 
88 

t Pin numbers shown on logic symbols are for JD and N packages only. 

Yl 

Y2 

Y3 

Y4 

Y5 

Y6 

Y1 

Y8 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y1 

Y8 

TEXAS INSTRUMENTS 
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PRODUCT GUIDE 

pin assignments 

JD. N PACKAGES FH. FN PACKAGES 

1 elK 15 Y1 1 elK 15 Y1 

2 AlB 16 Y5 2 AlB 16 Y5 

3 A1 17 Y6 3 A1 17 Y6 

4 B1 18 Y7 4 B1 18 Y7 

5 A2 19 Y8 5 A2 19 Y8 

6 B2 20 B8 6 B2 20 B8 

7 A3 21 A8 7 A3 21 A8 

8 B3 22 B7 8 B3 22 B7 

9 A4 23 A7 9 A4 23 A7 

10 B4 24 B6 10 B4 24 B6 

11 Y4 25 A6 11 Y4 25 A6 

12 Y3 26 85 12 Y3 26 B5 

13 Y2 27 A5 13 Y2 27 A5 

14 GND 28 Vee 14 GND 28 Vee 
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PRODUCT GUID~ 

608 
MEMORY CYCLE 

CONTROLLERS 

• Read cycle 

• Write cycle 

• Read, modify, write cycle 

• RAS only refresh cycle 

• Page or normal modes 

• Stand-alone controller for 

CPU-to-memory interface 

logic symbolt 

MEMORY CYCLE CONTROLLER 
(2) SN54LS608/SN74LS608 

P/N....;.;;;.:...e--fPAGE 

START 
. RASEN 

L.e:a. NORMAL 
(13) " START 

10"" 
(6) ,... RAS EN 

CAS iiOLi5 (10) .... CAS HOLD 

REFRESH (14) REFRESH 
RMW (4) .... RMW 

RiW (3) READ 

k WRITE 
RC RAH (12) ~ RC RAH 

( " PRECHARGE 1) - RC PRECHARGE 
RC CAs LO (15) " RC CAS LO 

" 

(11) _ 
ROW 1-.-T--~ROW/COL 

COL ::::.......J 

RAS ~ (7) RAs 
CAS '" (9) CAs 

READ (5) Rm 

WRITEb-l 

SN54LS608 (J,FH) SN74LS608 (J,N,FN) 

tPin numbers shown on logic symbols are for J and N packages only, 
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pin assignments 

J, N PACKAGES 

1 PRECHARGE 9 CAS 

2 PIN 10 CAS HOLD 

3 R/Win 11 ROW/COL 

4 RMW 12 RC RAH 

5 R/Wout 13 START 

6 RAS EN 14 REFRESH 

7 RAS 15 RC CAS LO 

8 GND 16 VCC 

FH, FN PACKAGES 

1 nc 11 nc 

2 PRECHARGE 12 CAS 

3 PIN 13 CAS HOLD 

4 R/Win 14 ROW/COL 

5 RMW 15 RC RAH 

6 nc 16 nc 

7 R/Wout 17 START 

8 RAS EN 18 REFRESH 

9 liAS' 19 RC V\SLO 

10 GND 20 VCC 

© Ie MASTER 1983 



typical performance 

MAP MAP 
610, 611 
612, 613 

TYPE OUTPUTS OUTPUT 
MEMORY 

MAPPERS 'LS610 

'LS611 

'LS612 

'LS613 

• Designed for paged memory 

mapping 

• Expands four address lines to 

12 address lines 

LATCHED 

Yes 

Yes 

No 

No 

Sf.J54LS610 (JO,FC) 
SN54LS611 (JO,FC) 
SN54LS612 (JO,FC) 
SN54LS613 (JO,FC) 

SN74LS610 (JO,N) 
SN74LS611 (JO,N) 
SN74LS612 (JO,N) 
SN74LS613 (JO,N) 

TYPE 

3-State 

O-C 

3-State 

O-C 

functional block diagram (positive logic) 

a 
a L's FOR MOO-M07 --+---. 

~ 

4 
MAq-MA3 

RSO-RS3 
4 

STROaE 

R!W 

00-011 

12 

·'LS610 and 'LS612 have 3-state (V'I map outputs_ 
'LS611 and 'LS613 have open-collector (21 map outputs_ 

nc - no internal connection. 

4 

12 

PRODUCT GUIDE 

pin assignments 

JD, N PACKAGES FC PACKAGE 

1 RS2 21 M"E 1 RS2 

2 MA3 22 M06 2 MA3 

3 RS3 23 M07 3 RS3 

4 CS 24 M08 4 CS 

5 STROBE 25 M09 5 STROBE 

6 R/W 26 MOlO 6 nc 

7 DO 27 MOll 7 R/W 

8 01 28 * 8 DO 

9 02 29 06 9 01 

10 03 30 07 10 02 

11 04 31 08 11 03 

12 05 32 09 12 04 

13 MM 33 010 13 05 

14 MOO 34 011 14 MM 

15 MOl 35 MAO 15 MOO 

16 M02 36 RSO 16 MOl 

17 M03 37 MAl 17 nc 

18 M04 38 RSl 18 M02 

19 M05 39 MA2 19 M03 

20 GNO 40 VCC 20 M04 

21 M05 

22 GNO 

* C on 'LS61 a and 'LS611 

nc on 'LS612 and 'LS613 

C ffl! 
I 

ONLY I 
'LS610 1 
& 'LS6111 
HAVE 1 
LATCH I 

1 
I 
I 

I r---' 
Lie1 ·1 
~---~ 

a 110 1 a 

1----1
1 

4 I 
,10 1 
L __ J 

'LS612 & 
'LS613 FEED 
STRAIGHT 
THROUGH 

MOO-M07 

Moa-M011 

23 ME 

24 M06 

25 M07 

26 M08 

27 M09 

28 nc 

29 M010 

30 MOll 

31 * 
32 06 

33 07 

34 08 

35 09 

36 010 

37 011 

38 MAO 

39 nc 

40 RSO 

41 MAl 

42 RSl 

43 MA2 

44 VCC 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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PRODUCT GUIDE 

620, 621 
622, 623 
OCTAL BUS 

TRANSCEIVERS 

• Bidirectional bus transceIvers 

• Local bus latch capability 

typical performance 

MAX MAX 
TYPE OUTPUT SOURCE SINK 

CURRENT CURRENT 

SN54ALS620 3-State -12 rnA 12 rnA 
SN74ALS620 3-State -15 rnA 24 rnA 
SN74ALS620-1 3-State -15 rnA 48 rnA 
SN54ALS621 O-C - 12 rnA 
SN74ALS621 O-C - 24 rnA 
SN74ALS621-1 O-C - 48 rnA 
SN54ALS622 O-C - 12 rnA 
SN74ALS622 O-C - 24 rnA 
SN74ALS622-1 O-C - 48 rnA 
SN54ALS623 3-State -12 rnA 12 rnA 
SN74ALS623 3-State -15 rnA 24 rnA 
SN74ALS623-1 3-State -15 rnA 48 rnA 
SN54LS620 3-State -12 rnA 12 rnA 
SN74LS620 3-State -15 rnA 24 rnA 
SN54LS621 O-C - 12 rnA 
SN74LS621 O-C - 24 rnA 
SN54LS622 O-C - 12 rnA 
SN74LS622 O-C - 24 rnA 
SN54LS623 3-State -12 rnA 12 rnA 
SN74LS623 3-State -15 rnA 24 rnA 

SN54ALS620 (J,FH) 

SN54ALS621 (J,FH) 

SN54ALS622 (J,FH) 

SN54ALS623 (J,FH) 

SN54LS620 (J.FH) 
SN54LS621 (J,FH) 
SN54LS622 (J,FH) 
SN54LS623 (J,FH) 

SN74ALS620 (N,FN) 
SN74ALS620-1 (N,FN) 
SN74ALS621 (N,FN) 
SN74ALS621-1 (N,FN) 
SN74ALS622 (N,FN) 
SN74ALS622-1 (N,FN) 
SN74ALS623 (N,FN) 
SN74ALS623-1 (N,FN) 
SN74LS620 (J,N,FN) 
SN74LS621 (J,N,FN) 
SN74LS622 (J,N,FN) 
SN74LS623 (J,N,FN) 

logic symbol, 'ALS620, 'LS620t 

GBA ..,;.(1_9_).....,;:=.t 

(1) 
GAB-----t 

Al(_2~)~~-r~--~--~~~~ 

A4 (~5~) ..... 4----1---4~(~1-5) B4 

A5 (_6 .... ) .... ~...t--------...... 1--.... (~14_) B5 

A6. (~7~) ..... 4--~-1---4 .... -

logic symbol, 'ALS621', 'LS621 t 

GBA--..l~ 

GAB...;....;.-~ 

A 1 (_2 .. ) ..... --t 1--~(~lS_) Bl 

~-----t 
(17) 

t--.... t--B2. 
(3) 

A2 --4 .. ---4 

A3 (4) 16) 
B3 

A4 (5) (15) 
B4 

A5 (6) 
(14) 

B5 

A6 (7) 
(13) 

B6 

A7 (S) 
(12) 

B7 

AS (9) 
(11) 

BS 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 GAB 11 BB 1 GAB 11 B8 

2 A1 12 B7 2 A1 12 B7 

3 A2 13 B6 3 A2 13 B6 

4 A3 14 B5 4 A3 14 B5 

5 A4 15 B4 5 A4 15 B4 

6 A5 16 B3 6 A5 16 B3 

7 A6 17 B2 7 A6 17 B2 

8 A7 18 B1 8 A7 18 B1 

9 A8 19 GBA 9 A8 19 GBA 

10 GND 20 Vee 10 GND 20 Vee 

logic symbol, 'ALS622, 'LS622t , 

GBA (19) 

GAB (1) 

A1 (2) 

(3) 
A2 

A3 (4) 16) 
B3 

A4 (5) (15) 
B4 

A5 (6) (14) 
B5 

A6 (7) (13) 
B6 

A7 (S) (12) 
B7 

AS (9) 
(11) 

B8 

logic symbol, 'ALS623, 'LS623 t 

GBA (19) 

GAB (1) 

Al (2) 

(3) 
A2 

A3 (4) 

A4 (5) (15) 
B4 

A5 (6) 

A6 (7) 
(13) 

B6 

A7 (S) (12) 
B7 

AS (9) 
(11 ) 

BS 
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624 typical performance logic symbol t 

VOLTAGE· 

CONTROLLED 

OSCILLATORS 

• Separate supply voltage pins EN 

for isolation of input/output RNG 

signals FC 

• Maximum output frequency = CXl 

20 MHz CX2 

• Improved version of original 

veo family 

SN54LS624 (J,FH' SN74LS624 (J,N,FN) 

625 typical performance logic symbol t 

OSC VCC 

(14) 

OSC GND 

! G C> 
5 V [OSC] 

Y 

(8) 
Z 

lY 

VOLTAGE· 

CONTROLLED 

OSCILLATORS 

10SC VCC 

lOSC GND 

lFC 

lCXl 

lCX2 

o V [OSC] 

FC (2) 1Z 

• Separate supply voltage pins 

for input/output isolation 

• Maximum output frequency = 
20 MHz 

• Improved version of original 

family 

20SC VCC 

20SC GND 

2FC 

2CXl 
SN54LS625 (J.FH) SN74LS625 (J.N.FN) 2CX2 

626 typical performance logic symbolt 

VOLTAGE· 

CONTROLLED 

OSCILLATORS 

• Separate supply voltage pins lEN 

for input/output isolation 
lFC 

lCXl 

• Maximum output frequency = 
lCX2 

20 MHz 

• Improved version of original 2EN 

family 2FC 

SN54LS626 (J,FH) SN74LS626 (J.N,FN) 
2CXl 

2CX2 

t Pin numbers shown on logic symbols are for J and N ~ackages only. 

nc - no internal connection. 

CX 

CX 

OSC VCC 

(7) 

5V 
[OSC] lY 

! G C> 
lZ 

2Y 

(15) 
2Z 

(8) 

OSC GND 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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2Y 

2Z 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES 
1 OSC GND 8 Z 
2 RNG 9 Vee 
3 eXl 10 nc 

4 CX2 11 nc 

5 m 12 nc 

6 Y 13 FREQ CO NT 
7 GND 14 OSC VCC 

FH. FN PACKAGES 
1 nc 11 nc 

2 OSC GND 12 Z 
3 RNG 13 VCC 
4 CXl 14 nc 

5 nc 15 nc 

6 CX2 16 nc 

7 nc 17 nc 

8 !"N 18 nc 

9 Y 19 FREQ CO NT 
10 GND 20 OSC VCC 

pin assignments 

J. N PACKAGES 
1 GND 9 20SC GND 
2 lZ 10 20SC VCC 
3 lY 11 2FC 
4 lCXl 12 2CX2 
5 lCX2 13 2CXl 
6 lFC 14 2Y 
7 10SC Vee 15 2Z 
8 10SC GND 16 Vce 

FH. FN PACKAGES 
1 nc 11 nc 

2 GND 12 20SC GND 
3 lZ 13 20SC VCC 
4 1Y 14 2FC 
5 lCXl 15 2CX2 
6 nc 16 nc 

7 lCX2 17 2CXl 
8 lFC 18 2Y 
9 10SC VCC 19 2Z 

10 10SC GND 20 VCC 

pin assignments 

J. N PACKAGES 
1 GND 9 lFC 
2 lZ 10 2FC 
3 lY 11 2CX2 
4 lEN 12 2CXl 
5 lCXl 13 2m 
6 lCX2 14 2Y 
7 OSC VCC 15 2Z 

8 OSC GND 16 VCC 

FH. FN PACKAGES 
1 nc 11 nc 

2 GND 12 lFC 
3 lZ 13 2FC 
4 lY 14 2CX2 
5 1m 15 2CXl 
6 nc 16 nc 

7 lCXl 17 2m 
8 lCX2 18 2Y 
9 OSC VCC 19 2Z 

10 OSC GND 20 VCC 
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PRODUCT GUIDE 

627 typical performance logic symbol t 

VOLTAGE- I TYPE I REPLACES I ! G C> 
10SCVCC ~ CONTROLLED 

I'LS627 I 'LS327 I 
5 V [OSC) 

10SCGND ~ OSCILLATORS o V [OSC) 

~1Y 1FC ~ FC • Separate supply voltage pins 
1eX1 ~ ex 

for input/output isolation 
1CX2 ~ ex 

• Maximum output frequency = 

20 MHz (13) 
20SCVCC ~ 

• Improved version of original 20SCGND ~ 
2FC~ ~ family 2Y 

2CX1 ~ SN54LS627 (J,FH) 
2CX2~ 

SN74LS627 (J,N,FN) 

628 typical performance logic symbol t 

VOLTAGE- OSC VCC 
I TYPE I REPLACES I 

CONTROLLED r (14) 
l'LS628 I , LS324 I OSCILLATORS 5V 

EN~ [OSC) • Separate supply voltage pins 
RNG E!...Jl.. RNG ~Y for input/output oscillators 

FC 1EL!L FC ! G C> • Maximum output frequency = eX1~ (8) 
CX I--- Z 

20 MHz CX2~ CX 

• Improved version of original RX~ RX OV 
family RX~ RX [OSC) 

SN54LS628 (J,FH) J(1) • 

SN74LS628 (J,N,FN) OSC GND 

629 typical performance logic symbol t 

VOLTAGE- OSC Vec l TYPE I REPLACES J 
CONTROLLED 1(15) 

I'LS629 I 'LS124 I -~ OSCILLATORS 5V 1 EN (3) 
1 RNG --1L RNG [OSC) • Separate power supply pins 

~ 1 FC E!...Jl.. FC , 1Y for input/output isolation (4) ! G C> 1eX1~ ex • Maximum output frequency = 
1CX2~ CX 

20 MHz 
2 EN .!l.!.Lt:.. 

• Improved version of original 2RNG~ 
family 2 FC l!L1L ~2Y 

SN54LS629 (J,FH) 2CX1 ~ OV 
2CX2~ [OSC] SN74LS629 (J,N,FN) 

1(8) 

OSeGND 

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection, 

TEXAS INSTRUMENTS 
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1 
2 
3 
4 
5 
6 

7 

8 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 
10SC 
VCC 

8 2Y 1 nc 11 nc 

20SC 10SC 
2 lFC 9 2 12 2Y 

GND vcc 

3 lCXl 10 2CX2 3 lFC 13 
20SC 
GND 

4 lCX2 11 2CXl 4 lCXl 14 2CX2 

5 
10SC 
GND 

12 2FC 5 nc 15 nc 

6 1Y 13 
20SC 
vcc 

6 1CX2 16 2CX1 

7 GND 14 VCC 7 nc 17 nc 

8 
lOSC 
GND 

18 2FC 

9 1Y 19 
20SC 

VCC 
10 GND 20 Vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 
OSC 
GND 

8 Z 1 nc 11 nc 

2 RNG 9 VCC 2 
osc 

12 Z 
GND 

3 CX1 10 nc 3 RNG 13 vec 
4 CX2 11 RX 4 CX1 14 nc 

5 EN 12 RX 5 nc 15 nc 

6 Y 13 FC 6 CX2 16 RX 

7 GND 14 
OSC 
vcc 

7 nc 17 nc 

8 EN 18 RX 
9 Y 19 FC 

10 GND 20 
osc 
Vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
2FC 9 GND 1 nc 11 nc 

1FC ' 10 2Y 2 2FC 12 GND 
lRNG 11 2EN 3 lFC 13 2Y 
lCXl 12 2CXl 4 lRNG 14 2EN 
1CX2 13 2CX2 5 lCXl 15 2CX1 
lEN 14 2RNG 6 nc 16 nc 

lY 15 
OSC 
vcc 

7 lCX2 17 2CX2 

osc 
GND 

16 VCC 8 fEN 18 2RNG 

19 
ose 

9 lY 
Vec 

OSC 
10 20 VCC GND 

© Ie MASTER 1983 



630, 631 
16-BIT PARALLEL ERROR 

DETECTION AND CORREC-

TION CIRCUITS 

• Fast processing times: 

- Write cycle: generates check 

word in 45 ns typical 

- Read cycle: flags errors in 

27 ns typical 

• Detects and corrects single 

bit error 

• Detects and flags dual-bit 

errors 

typical performance 

TYPE OUTPUT DELAY POWER 

'LS630 3-State 27 ns 715 mW 

'LS631 o-e 28 ns 565mW 

SN54LS630 (JD,FH) SN74LS630 (JD.N.FN) 
SN54LS631 (JD,FH) SN74LS631 (JD.N.FN) 

functional block diagram 

51 ... so ... ~ FUNCTIO 
SO-51 SELECTon 

Sl ... SO-51 

... 

~ ~ 
6/ ..-- LATCH / PARITY 

~C 
GENERATOR .. 

CHECK BIT 1/0, ~ 
CBO THRU CBS V 

,. 12 

4- f-- BUFFER ~ 6/ 12/ 
/ / 

OE 
~ 12 ...-

16 .... / 
.---~ LATCH / 

,. 

l+-c 
DATABITI/O I~ ~ 

DBO THRU DB1S 16 

~ 
~ 

16/ ERROR ~ ERROR 
BUFFER ..- 7 CORRECTOR DECODER 

OE 
~ ..-

nc - no internal connection. 

TEXAS INSTRUMENTS 
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pin assignments 

JD. N PACKAGES FH. FN PACKAGES 
1 DEF 15 DB12 1 DEF 15 DB12 
2 DBa 16 DB13 2 DBa 16 DB13 

3 DBl 17 DB14 3 DBl 17 DB14 
4 DB2 18 DB15 4 DB2 18 DB15 
5 DB3 19 CB5 5 DB3 19 CB5 
6 DB4 20 CB4 6 DB4 20 CB4 
7 DB5 21 CB3 7 DB5 21 CB3 

8 DB6 22 CB2 8 DB6 22 CB2 
9 DB7 23 CBl 9 DB7 23 CBl 

10 DB8 24 CBO 10 DB8 24 CBO 
11 DB9 25 so 11 DB9 25 so 
12 DB10 26 Sl 12 DB10 26 Sl 
13 DBll 27 SEF 13 DBll 27 SEF 
14 GND 28 VCC 14 GND 28 VCC 

Ir 

OE 
~SEF ERROR 

...- DETECTOR ~DEF 

979 
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PRODUCT GUIDE 

632, 633 

32-BIT PARALLEL ERROR 
DETECTION AND CORRECTION CIRCUITS 

• Detects and Corrects Single
bit errors 

• Detects and Flags dual-bit 
errors 

• Fast processing times 

• Byte-Write capability 

typical performance 

TYPE OUTPUT DELAY 
'ALS632 3-State 
'ALS633 O-C 

POWER 

SN54ALS632 (JD) 
SN54ALS633 (JD) 

SN74ALS632 (N) 
SN74ALS633 (N) 

pin assignments 

JD. N PACKAGES 

1 LEOBO 27 CB3 
2 MERR 2B CB2 
3 ERR 29 CBl 
4 OBO 30 CBO 
5 OBl 31 OB16 
6 OB2 32 OB17 
7 OB3 33 OB18 
8 OB4 34 OB19 
9 OB5 35 OB20 

10 OEBO 36 OB21 
11 OB6 37 OEB2 
12 OB7 38 OB22 
13 GNO 39 OB23 
14 OB8 40 GNO 
15 OB9 41 OB24 
16 OEBl 42 OB25 
17 OB10 43 OEB3 
18 DBll 44 0826 
19 OB12 45 OB27 
20 OB13 46 OB28 
21 OB14 47 OB29 
22 OB15 48 0830 
23 CB6 49 OB31 
24 CB5 50 SO 
25 CB4 51 Sl 
26 c:>ECB 52 VCC 

For chip carrier information. 
contact the factory. 

980 

logic diagram (positive logic) 

DECODER 

XIV d I---------------~ 

so 

Sl 

0eCii ---~C111 

D~DB7~~-~._-~~--~ 

DB8-DB'5~~-.... t_-~;.&_--~ 

DB'6-DB23 ... - .... +-t_-~~--~ 

DB24-DB31 ...... +-+-t_---::;.---~ 

BUFFERS 3 

om -++---dl-. 

QEiij --+----0 

i:'E'DBO ------------' 

TEXAS INSTRUMENTS 
INCORPORATED 
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634, 635 
32-I,lIT PARALLEL ERROR 
DETECTION AND CORRECTION CIRCUITS 

• Detects and Corrects single
bit errors 

• Detects and Flags dual-bit 
errors 

• Fast processing times 

typical performance 

TYPE OUTPUT DELAY 
'ALS634 3-State 
'ALS635 O-C 

POWER 

SN54ALS634 (JD) 
SN54ALS635 (JD) 

SN74ALS634 (N) 
SN74ALS635 (N) 

pin assignments 

JD. N PACKAGES 

1 MERR 25 CB3 

2 ERR 26 CB2 

3 OBO 27 CBl 

4 OBl 28 CBO 

5 OB2 29 OB16 

6 OB3 30 OB17 

7 OB4 31 OB18 

8 OB5 32 OB19 

9 OEOB 33 OB20 

10 OB6 34 OB21 

11 OB7 35 OB22 

12 GNO 36 OB23 
13 OB8 37 GNO 

14 OB9 38 OB24 

15 OB10 39 OB25 

16 OBll 40 OB26 

17 OB12 41 OB27 

18 OB13 42 OB28 
19 OB14 43 OB29 

20 OB15 44 OB30 

21 CB6 45 OB31 

22 CB5 46 SO 

23 CB4 47 51 

24 OECB 48 VCC 

For chip carrier information. 
contact the factory. 

@ Ie MASTER 1983 

logic diagram (positive logic) 

so 

Sl 

DECODER 

XIV 

O~----------------~ 
3~--------------~ 

LATCHES 

OECB --------<01 

DBO_DB31-. .... __ .::.:32r.-__ ............ ..:3.;,.2 '----I 

32 

OEDB -------------------<1 

TEXAS INSTRUMENTS 
INCORPORATED 
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32 
~~--------~----~--~ 

32 

ERROR 
BIT-IN
ERROR 

DECODER 
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PRODUCT GUIDE 

636, 637 
S-BIT PARALLEL ERROR 

DETECTION AND CORREC

TION CIRCUITS 

• Fast processing times: 

- Write cycle: generates check 

word in 45 ns typical 

- Read cycle: flags errors in 

27 ns typical 

• Detects and corrects single bit 

error 

• Detects and flags dual-bit errors 

typical performance 

TYp,E OUTPUT DELAY POWER 

'LS636 3-5tate 27 ns 500 mW 

'LS637 O-C 28 ns 450 mW 

SN54L5636 (J) 5N74L5636 (J,N) 
SN54LS637 (J) SN74LS637 (J ,N) 

functional block diagram 

SO ... .. 
FUNCTION 

51 ... SELECTOR ... 

.. 
LATCH . 

4~ C 

CHECK BIT I/O 5 I .. 

CBO THRU CB4 .... , .. 

BUFFER 

OE 

51 
SO 
SO· 51 
50·51 

..... ..... 

5/ , 

.... 5 I ... , 
I ... 

----.. ...- S/ 
---+-I~"'" LATCH I--";;'/~-~'" 

l+- C 

DATA BIT I/O... / ... 
DBO THRU DB7 .. 'Sr _----J .. , 

BUFFER 
__ S J ERROR 

1-4 .. 1-+--,~ CORRECTOR 

OE 

nc no internal connection. 

.. .. 

pin assignments 

J , N PACKAGES 

1 DEF 11 CB4 

2 DBO 12 nc 

3 DB1 13 CB3 

4 DB2 14 CB2 

5 DB3 15 CB1 

6 DB4 16 CBO 

7 DB5 17 SO 

8 DB6 18 51 

9 DB7 19 SEF 

10 GND 20 VCC 

For chip carrier information, 
contact the factory. 

PARITY 

GENERATOR 

~. 

~ 10 

u 
10/ ... 

~ 
/ 10 

" 

I • 

ERROR 

DECODER 

OE 

ERROR 

DETECTOR 

t---I~" SEF 

~--I~" DEF 
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638, 639 
OCTAL BUS TRANSCEIVERS 

• Bidirectional bus transceivers 

• "A" bus outputs are open

collector; "B" bus outputs 

are three-state 

• 'ALS638, 'LS638 - inverting logic 
• 'ALS639, 'LS639 - true logic 

typical performance 

MAX 
TYPE DELAY SOURCE 

CURRENT 
SN54ALS638 5 ns -12 mA 
SN74ALS638 5 ns -15 mA 
SN74ALS638-1 5 ns -15 mA 
SN54ALS639 6 ns -12 mA 
SN74ALS639 6 ns -15 mA 
SN74ALS639-1 6 ns -15 mA 
SN54LS638 11 ns -12 mA 
SN74LS638 11 ns -15 mA 
SN54LS639 13.5 ns -12 mA 
SN74LS639 13.5 ns -15 mA 

MAX 
SINK 

CURRENT 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
12 mA 
24 mA 

SN54ALS638 (J,FH) 

SN54ALS639 (J,FH) 

SN54LS638 (J,FH) 
SN54LS639 (J,FH) 

SN74ALS638 (N,FN) 
SN74ALS638-1 (N,FN) . 
SN74ALS639 (N,FN) 
SN74ALS639-1 (N,FN) 
SN74LS638 (J,N,FN) 
SN74LS639 (J,N,FN) 

logic symbol, 'ALS638, 'LS638 t 

G (19) 

OIR 
(11 

(21 
A1 

(31 
A2 

(4) 
A3 

A4 
(51 

(6) 
A5 

(7) 
A6 

(8) 
A7 

(9) 
A8 

logic symbol, 'ALS639, 'LS639t 

G-~~ 
OIR ..;..;(1;.;..1 r-'~ 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

A1 1--+4~ B1 
t--""':!'--........... 

l(;3~1 .. __ r--------1--4~~ A2 - B2 

A3 ~~--t----1--+~ B3 

A4 ~ .. -J----1---4~~ B4 

A5 ~ ..... --t----1--+~ B5 

A8 ---4 .... ---1 t--~~ B8 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection, 
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pin assignments 
I 

J. N PACKAGES 

1 DIR 11 98 

2 A1 12 97 

3 A2 13 96 

4 A3 14 95 

5 A4 15 94 

6 A5 16 93 

7 A6 17 92 

8 A7 18 91 

9 A8 19 G 

10 GND 20 Vee 

FH. FN PACKAGES 

1 DIR 11 98 

2 A1 12 97 

3 A2 13 96 

4 A3 14 95 

5 A4 15 94 

6 A5 16 93 

7 A6 17 92 

8 A7 18 91 

9 A8 19 G 

10 GND 20 Vee 
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PRODUCT GUIDE 

pin assignments 640, 641, 642 
643, 644. 645 J. N PACKAGES FH. FN PACKAGES 

OCTAL BUS TRANSCEIVERS 

MAX 
TYPE OUTPUT DELAY SOURCE 

CURRENT 
SN54ALS640 3-State 5 ns -12 mA 
SN74ALS640 3-State 5 ns -15 mA 
SN74ALS640-1 3-State 5 ns -15 mA 
SN54ALS641 O-C 15 ns N/A 
SN74ALS641 O-C 15 ns N/A 
SN74ALS641-1 O-C 15 ns N/A 
SN54ALS642 O-C 20 ns N/A 
SN74ALS642 O-C 20 ns N/A 
SN74ALS642-1 O-C 20 ns N/A 
SN54ALS643 3-State 5 ns -12 mA 
SN74ALS643 3-State 5 ns -15 mA 
SN74ALS643-1 3-State 5 ns -15 mA 
SN54ALS644 O-C . 20 ns N/A 
SN74ALS644 O-C 20 ns N/A 
SN74ALS644-1 O-C 20 ns N/A 
SN54ALS645 3-State 6 ns -12 mA 
SN74ALS645 3-State 6 ns -15 mA 
SN74ALS645-1 3-State 6 ns -15 mA 
SN54LS640 3-State 7 ns -12 rnA 
SN74LS640 3-State 7 ns -15 mA 
SN74LS640-1 3-State 7 ns -15 mA 
SN54LS641 O-C 16.5 ns N/A 
SN74LS641 O-C 16.5 ns N/A 
SN74LS641-1 O-C 16.5 ns N/A 
SN54LS642 O-C 16.5 ns N/A 
SN74LS642 O-C 16_5 ns N/A 
SN74LS642-1 O-C 16.5 ns N/A 
SN54LS643 3-State 8.5 ns -12 mA 
SN74LS643 3-State 8.5 ns -15 mA 
SN74LS643·1 3-State 8.5 ns -15 mA 
SN54LS644 O-C 16.5 ns N/A 
SN74LS644 O-C 16_5 ns N/A 
SN74LS644-1 O-C 16.5 ns N/A 
SN54LS645 3-State 9_5 ns -12 mA 
SN74LS645 3-State 9.5 ns -15 mA 
SN74LS645-1 3-State 9.5 ns -15 mA 

SN54ALS640 (J.FH) SN74ALS640 (N,FN) 
SN54ALS641 (J,FH) SN74ALS641 (N,FN) 
SN54ALS642 (J,FH) SN74ALS642 (N,FN) 
SN54ALS643 (J,FH) SN74ALS643 (N,FN) 
SN54ALS644 (J,FH) SN74ALS644 (N,FN) 
SN54ALS645 (J,FH) SN74ALS645 (N,FN) 
SN54LS640 (J,FH) SN74LS640 (J,N,FN) 
SN54LS641 (J,FH) SN74LS641 (J,N,FN) 
SN54LS642 (J,FH) SN74LS642 (J,N,FN) 
SN54LS643 (J,FH) SN74LS643 (J,N,FN) 
SN54LS644 (J,F~l) SN74LS644 (J,N,FN) 
SN54LS645 (J,FH) SN74LS645 (J,N,FN) 

MAX 
SINK 

CURRENT 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 
12 mA 
24 mA 
48 mA 

SN74ALS640-1 (N,FN) 
SN74ALS641-1 (N,FN) 
SN74ALS642-1 (N,FN) 
SN74ALS643-1 (N,FN) 
SN74ALS644-1 (N,FN) 
SN74ALS645-1 (N,FN) 
SN74LS640-1 (J,N,FN) 
SN74LS641-1 (J,N,FN) 
SN74LS642-1 (J,N,FN) 
SN74LS643-1 (J,N,FN) 
SN74LS644-1 (J,N,FN) 
SN74LS645-1 (J,N,FN) 

1 DIR 11 B8 1 
2 A1 12 B7 2 
3 A2 13 BS 3 
4 A3 14 B5 4 
5 A4 15 B4 5 
S A5 1S B3 S 
7 AS 17 B2 7 
8 A7 1B B1 S 
9 AS 19 "G 9 

10 GND 20 VCC 10 

logic symbol, 'ALS640, 'LS640t 

G-;........I!~ 
OIR _(1;.;,.1 ___ ~ 

(21 
A1 

t--~~ B2 

A3 ~(4~) .... .4----;..--4~- B3 

A4 l:(5~1 ..... 4----1-...... ~ B4 

(8) 
A7 

(91 
A8 --4 .... """"-1 

t--~~ 85 

t--~~ B6 

t--~~ B7 

t--~~ B8 

logic symbol, 'ALS641, 'LS641 t 

G--;.........!~ 

01 R ..;.( 1.;.;1_...a...;:!1f 

A1 
(2) 

(31 
A2 

A3 
(4) 

A4 

(6) 
A5 

(7) 
A6 

A7 
(8) 

A8 
(9) 

B1 

B2 

B3 

B4 

(14) 
85 

(13) 
B6 

(12) 
B7 

(11) 
B8 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 7~65 

DIR 11 B8 
A1 12 B7 
A2 13 BS 
A3 14 B5 
A4 15 B4 
A5 1S B3 
AS 17 B2 
A7 1S B1 
AS 19 rr 
GND 20 VCC 
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640, 641,,642 
643, 644 645 continued 

logic symbol, 'LS642t logic symbol, 'ALS643, 'LS643t 

G G 
DIR (1) 

DIR (1) 

(2) (2) 
A1 B1 A1 

(3) (3) B2 A2 A2 

(4) (4) A3 B3 A3 

A4 
(5) 

B4 (5) 
A4 

(6) (6) 
A5 B5 A5 

(7) 
B6 

(7) 
A6 A6 

(8) 
B7 (8) A7 A7 

(9) (9) 
A8 B8 A8 

logic symbol, 'LS644t logic symbol, 'ALS645, 'LS645t 

G G 
DIR ( 11 DIR (1) 

(2) (2) 
Bl Al Al 

(31 (31 
B2 A2 A2 

(4) (4) 
A3 B3 A3 

A4 
(5) 

B4 A4 
(5) 

(6) (6) 
A5 B5 A5 

(7) (7) 
A6 B6 A6 

A7 
(8) 

B7 A7 
(8) 

(9) (9) 
A8 B8 A8 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXASINSTR~MENTS 
I NCOR PORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

© Ie MASTER 1983 
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B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

Bl 

B2 

B3 

en 
B4 +'" 

C 
Q) 

B5 E 
::J 
"-
+'" 

B6 en 
C 

en B7 as 
X 
Q) 

B8 I-
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PRODUCT GUIDE 

646, 647, 648, 649 pin assignments 

OCTAL BUS TRANSCEIVERS AND REGISTERS JT. NT PACKAGES FH. FN PACKAGES 

• Bidirectional 

• Independent registers for A 

and B busses 

typical performance 

MAX MAX 
TYPE DELAY SOURCE SINK 

CURRENT CURRENT 
SN54ALS646 -12 rnA 12 rnA 
SN74ALS646 -15 rnA 24 rnA 
SN74ALS646-1 -15 rnA 48 rnA 
SN54ALS647 N/A 12 rnA 
SN74ALS647 'N/A 24 rnA 
SN74ALS647-1 N/A 48 rnA 
SN54ALS648 -12 rnA 12 rnA 
SN74ALS648 -15 rnA 24 rnA 
SN74ALS648-1 -15 rnA 48 rnA 
SN54ALS649 N/A 12 rnA 
SN74ALS649 N/A 24 rnA 
SN74ALS649-1 N/A 48 rnA 
SN54LS646 19 ns -12 rnA 12 rnA 
SN74LS646 19 ns -15 rnA 24 rnA 
SN74LS647 25 ns N/A 12 rnA 
SN74LS647 25 ns N/A 24 rnA 
SN54LS648 20.5 ns -12 rnA 12 rnA 
SN74LS648 20.5 ns - 15 rnA 24 rnA 
SN54LS649 25 ns N/A 12 rnA 
SN74LS649 25 ns N/A 24 rnA 

logic symbol, 'ALS646. 'LS646t 

G 
DIR [BA) 

CBA (23) C4 

[AB) 

SBA (22) 

CAB 
(1) 

C6 

SAB 
(2) 

(4) ~1 5 
Al 

5 

7 ~1 

'1 
A2 

(6) 
A3 

(7) 

A4 

(S) 
AS 

(9) 
A6 

(10) 

A7 

(11) 
A8 

OUTPUT 
TYPE! INV 

3-State No 
3-State No 
3-State No 

o-c No 
o-c No 
o-c No 

3-State Yes 
3-State Yes 
3-State Yes 

O-C Yes 
O-C ,Yes 
O-C Yes 

3-State No 
3-State No 

O-C No 
O-C No 

3-State Yes 
3-State Yes 

O-C Yes 
O-C Yes 

(20) 
Bl 

(19) 
B2 

(18) 
B3 

(17) 
B4 

(16) 
B5 

(15) 
B6 

(14) 
B7 

(13) 
B8 

1 CAB 13 

2 SAB 14 

3 DIR 15 

4 A1 16 

5 A2 17 

6 A3 1S 

7 A4 19 

S AS 20 

9 A6 21 

10 A7 22 
11 AS 23 

12 GND 24 

SN54ALS646 (JT,FH) 

SN54ALS64'7 (JT ,FH) 

SN54ALS648 (JT,FH) 

SN54ALS649 (JT,FH) 

SN54LS646 (JT,FH) 
SN54LS647 (JT,FH) 
SN54LS648 (JT,FH) 
SN54LS649 (JT,FH) 

logic symbol, 'ALS64 7, 'LS647 t 

G (21) 

DIR (3) 

CBA (231 

SBA (22) 

CAB 
( 1) 

SAB 
(2) 

(4) 
Al 

(5) 
A2 

(6) 
A3 

(7) 
A4 

(8) 
AS 

(9) 
A6 

(10) 

A7 

(11) 
AS 

~1 

[BA) 

[AB] 

7 

"1 

5 

5 
~1 

t Pin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICf: BOX 225012 • DALLAS. TEXAS 75265 
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B8 1 nc 15 nc 

B7 2 CAB 16 B8 

B6 3 SAB 17 B7 

B5 4 DIR 1B B6 

B4 5 A1 19 BS 

B3 6 A2 20 B4 

B2 7 A3 21 B3 

B1 S nc 22 nc 

"IT 9 A4 23 B2 

SBA 10 A5 24 B1 

CBA 11 A6 25 G 

VCC 12 A7 26 SBA 

13 AS 27 CBA 

14 GND 2B VCC 

SN74ALS646 (NT,FN) 
SN74ALS646-1 (NT,FN) 
SN7 4ALS64 7' (NT,FN) 
SN74ALS647-1 (NT,FN) 
SN74ALS648 (NT,FN) 
SN74ALS648-1 (NT,FN) 
SN74ALS649 (NT,FN) 
SN74ALS649-1 (NT,FN) 
SN74LS646 (JT,NT,FN) 
SN74LS647 (JT,NT,FN) 
SN74LS648 (JT,NT,FN) 
SN74LS649 (JT,NT,FN) 

(20) 

Bl 

(19) 
B2 

(18) 
B3 

(17) 
B4 

(16) 
B5 

(15) 
B6 

(14) 
B7 

(13) 
BS 
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646, 647, 648, 649 continued 

logic symbol, , ALS648, 'LS648 t logic symbol, 'ALS649, 'LS649t 

G (21) G (21) 

DIR (3) [BA) DIR (3) 

[AB) 
CBA (231 CBA (231 

SBA (22) SBA (221 

CAB 
(1) 

CS CAB 
( 1) 

SAB 
(2) 

SAB 
(2) 

(20) 
(4) ~1 S B1 

(4) 
A1 A1 

S 

7 ~1 

(S) "1 (19) (5) 

A2 B2 A2 

(S) (18) (6) 
A3 B3 A3 

(7) (17) (7) 
A4 B4 A4 

(8) (16) (8) 
AS BS AS 

(9) (1S) (9) 
AS BS AS 

(10) (14) (10) 

A7 B7 A7 

(11 ) (13) (11) 

A8 B8 A8 

t Pin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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[BA) 

[AB) 

CS 

~1 S 

S 

7 

"1 

PRODUCT GUIDE 

B1 

(19) 
B2 

(18) 
B3 

(17) 
B4 

BS 

BS 

B7 

(13) 
B8 
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PRODUCT GUIDE 

651, 652 
OCTAL BUS TRANSCEIVERS 

AND REGISTERS 

• Bidirectional 

• Independent registers for A and B 

busses 

typical performance 

MAX 
TYPE SOURCE 

CURRENT 
SN54ALS651 -12 rnA 
SN54LS651 -12 rnA 
SN74ALS651 -15 rnA 
SN74ALS651-1 -15 rnA 
SN74LS651 -15 rnA 
SN54ALS652 -12 rnA 
SN54LS652 -12 rnA 
SN74ALS652 -15 mA 
SN74ALS652-1 -15 mA 
SN74LS652 -15 mA 

SN54ALS651 (JT,FH) 

SN54LS651 (JT,FH) 
SN54ALS652 (JT,FH) 

SN54LS652 (JT,FH) 

MAX OUTPUT 
SINK TYPE INV 

CURRENT A B A,B 
12 rnA 3-State Yes 
12 rnA 3-State Yes 
24 iliA 3-State Yes 
48 rnA 3-State Yes 
24 rnA 3-State Yes 
12 rnA 3-State No 
12 rnA 3-State No 
24 mA 3-State No 
48 mA 3-State No 
24 mA 3-State No 

SN74ALS651 (NT,FN) 
SN74ALS651-1 (NT,FN) 
SN74LS651 (JT,NT,FN) 
SN74ALS652 (NT,FN) 
SN74ALS652-1 (NT,FN) 
SN74LS652 (JT,NT,FN) 

logic symbol, 'ALS651, 'LS651 t 

GBA (211 

GAB (31 

CBA (231 

SBA (221 

CAB (11 

SAB (21 

(41 
Al 

(51 

A:'O 

(61 
A3 

(7) 

A4 

(SI 
AS 

(91 
A6 

(101 

A7 

(111 
AS 

logic symbol, , ALS652, 'LS652 t 

GBA (211 

GAB (31 

CBA (23) 

SBA (221 

CAB 
(11 

SAB 
(21 

(41 5 
Al 

5 

(51 '7 
A2 

(61 
A3 

(7) 

A4 

(SI 
AS 

(91 
A6 

(101 

A7 

(111 
AS 

t Pin numbers shown on logic symbols are for JT and NT packages only_ 

nc --: no internal connection_ 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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pin assignments 

JT. NT PACKAGES 

1 CAB 13 BS 

2 SAB 14 B7 

3 GAB 15 B6 

4 A1 16 B5 

5 A2 17 B4 

6 A3 18 B3 
(201 

Bl 
7 A4 19 B2 

8 AS 20 B1 

9 A6 21 GBA 

10 A7 22 SBA 
(191 11 A8 23 CBA 

B2 
12 GND 24 VCC 

(lSI 
B3 

FH. FN PACKAGES 
(171 

B4 
1 nc 15 nc 

2 CAB 16 B8 
(161 3 SAB 17 B7 

B5 
4 GAB 18 B6 

(151 5 A1 19 B5 
B6 

6 A2 20 B4 

(141 7 A3 21 B3 
B7 8 nc 22 nc 

(131 9 A4 23 B2 
BS 

1 10 A5 24 B1 

11 A6 25 GBA 

12 A7 26 SBA 

13 A8 27 CBA 

14 GND 28 VCC 

(201 
Bl 

(191 
B2 

(lSI 
B3 

(171 
B4 

(161 
B5 

(151 
B6 

(141 
B7 

(131 
BS 
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PRODUCT GUIDE 

653, 654 logic symbol, 'ALS653, 'LS653 t pin assignments 

OCTAL BUS TRANSCEIVERS GBA (21) ,...." 
JT. NT PACKAGES 

EN11BAI 1 CAB 13 BB 

AND REGISTE~S GAB (3) EN21ABI 2 SAB 14 B7 
CBA (23) C4 3 GAB 15 B6 

• Bidirectional SBA (22) G5 16 B5 4 A1 

• Independent registers for A and B CAB (1) -"'C6 5 A2 17 B4 

busses 
SAB (2) G7 6 A3 18 B3 , r (201 7 A4 19 B2 (4) ~1<J 5 40 [r- B1 Al .... 

..,....... 
01 8 A5 20 Bl 

typical performance 

Lr "5 9 A6 21 GBA 
60 7 ;'1t> 10 A7 22 SBA MAX MAX OUTPUT 27 

TYPE SOURCE SINK TYPE INV (51 7 (191 11 A8 23 CBA 
A2 o ~-: B2 CURRENT CURRENT A B A, B 1- 12 GNO 24 VCC 

(6) 118) SN54ALS653 -12 rnA 12 rnA O-C 3-State Yes A3 ..... ..- B3 FH. FN PACKAGES 
SN74ALS653 -15 rnA 24 rnA O-C 3-State Yes L- ~ (171 (7) 1 nc 15 nc 
SN74ALS653-1 -15 rnA 48 mA O-C 3-State Yes A4 _ r U~: B4 2 CAB 16 B8 

L-SN54ALS654 -12 mA 12 rnA O-C 3-State No (81 3 SAB 17 B7 (16) 
SN74ALS654 -15 rnA 24 rnA O-C 3-State No A5~ .- ~ 

.... r B5 4 GAB 18 B6 

1- ~ SN74ALS654-1 -15 mA 48 rnA O-C 3-State No (151 
5 Al 19 B5 

(9) 
SN54LS653 -12 rnA 12 mA O-C 3-State Yes A6 .... .... ... B6 6 A2 20 B4 

1- ~ SN74LS653 -15 rnA 24 rnA O-C 3-State Yes (10) 7 A3 21 B3 
(14) 

SN54LS654 -12 mA 12 mA O-C 3-State No A7 .... B7 8 nc 22 nc 

~ -SN74LS654 -15 rnA 24 mA O-C 3-State No (11) L- 9 A4 23 B2 
(13) 

A8.... - .... B8 10 A5 24 B1 

SN54ALS653 (JT,FH) SN74ALS653 (NT,FN) 1- ~ 11 A6 25 GBA 

SN54ALS654 (JT,FH) SN74ALS653-1 (NT,FN) 12 A7 26 SBA 

SN74ALS654 (NT,FN) 13 A8 27 CBA 

SN74ALS654~1 (NT,FN) logic symbol, 'ALS654, 'LS654 t 14 GNO 28 VCC 

SN54LS653 (JT,FH) SN74LS653 (JT,NT,FN) 
SN54LS654 (JT,FH) SN74LS654 (JT,NT,FN) GBA (21) r--... EN11BAI 

GAB (3) EN21ABI 
CBA (23) ~C4 
SBA (22) G6 
CAB (1) f'.. C6 

SAB (21 G7 .., r (201 

t Pin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

(41 
Al _r 

(5) 
A2 

,. 
(6) 

A3 .. 

(7) 
A4 .... 

(8) 

A5 . 
r 

(91 
A6 . 

(101 
A7 .... , r 

(11) 
A8 ... 

~1< 

G 
01 

60 7 

"7 

L.::.-
... 

L-

L-

L-

L-

L-
L-

TEXAS INSTRUMENTS 
INCORPORATED 
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5 40 ..... Bl [J'" '5 
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2\] 
(19) 

. .. B2 
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...oLa. B3 

~(171 
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--=..J -
(161 
_ r B5 

--=.J 
(15) 
.... B6 

--=..J 
(141 

---- B7 

~(1~' 
--=..J 
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PRODUCT GUIDE 

Q68, 669 
SYNCHRONOUS 4-BIT UPI 

DOWN COUNTERS 

• Programmable, look-ahead 

• Decade counter ('LS668) 

• Binary counter ('LS669) 

typical performance 

COUNT PARALLEL 
TYPE 

FREQ LOAD 

'LS668 32 MHz Sync 

'LS669 32 MHz Sync 

TOTAL 

POWER 

100mW 

100mW 

SN54LS668 (J,FH) 
SN54LS669 (J,FH) 

SN74LS668 (J,N,FN) 
SN74LS669 (J,N,FN) 

670 
4-BY-4 REGISTER FILES 

• 3-state outputs 

• Simultaneous read/write 

• Expandable to 1024 words 

typical performance 

ADDRESS ENABLE POWERI 

TIME TIME BIT 

24 ns 19 ns 9.3mW 

SN54LS670 (J,FH) SN74LS670 (J,N,FN) 

A 

B 

C 

0 

WA 

WB 

RA 

RB 

OW 

GR 

01 

02 

03 

04 

logic symbol, 'LS668t 

logic symbol, 'LS669t 

CTROIV16 

M1 [LOAD) 

2,3,5,6+/C7 

2,4,5,6-

(1) 

(2) 

(4) 

(8) 

logic symbolt 

RAM 4x4 

o} 1A.Q. 
1 3 

0}2A£ 
1 3 

C4 [WRITE) 

(10) 01 

(9) 02 

(7) 03 

(6) 04 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 U/D 9 LOAi5 1 nc 11 nc 

2 CLK 10 ENT 2 UID 12 [QAl5 

3 A 11 00 3 CLK 13 EN'!' 
4 B 12 Oc 4 A 14 00 
5 C 13 OB 5 B 15 Oc 
6 0 14 OA 6 nc 16 nc 

7 ENP 15 Reo 7 C 17 OB 
8 GNO 16 VCC 8 0 18 OA 

9 Em' 19 RCO 

10 'GNO 20 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 02 9 02 1 nc 11 nc 

2 03 10 01 2 02 12 02 

3 04 11 GR 3 03 13 01 
4 RB 12 Gw 4 04 14 GR 
5 RA 13 WB 5 RB 15 Gw 
6 04 14 WA 6 nc 16 nc 

7 03 15 01 7 RA 17 WB 
8 GNO 16 Vco 8 04 18 WA 

9 03 19 01 

10 GNO 20 VCC 

© Ie MASTER 1983 



PRODUCT GUIDE 

671, 672 logic symbol, 'LS671 t pin assignments 

4·BIT UNIVERSAL SHIFT 

REGISTERS/LATCHES WITH 

THREE~TATEOUTPUTS 

• '671 has direct SR dear 

• '672 has synchronous SR clear 

• Expandable to any word length 

• Multiplexed outputs for shift 

register or latched data 

• Four modes of shift register 

- Inhibit clock 

- Shift right 

- Shift left 

- Parallel load 

typical performance 

TOTAL 
TYPE 

POWER 

'LS671 170 mW 

, LS672 170mW 

SN54LS671 (J,FHI SN74LS671 (J,N,FNI 
SN54LS672 (J,FHI SN74LS672 (J,N,FN) 

MUX 

1,24/2,23 

SRG4 

22\7 

[> 

22\7 

[> 

logic symbol. 'LS6 7 2 I 

MUX 

1,24/2,23 

SRG4 

s [> 
22\7 

[> 

22\7 

3,40 [> 
2,4D 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUM ENTS 
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(17) Os 

(16) Oc 

(15) 
00 

(18) 0A 

(17) Os 

(16) Oc 

(15) 
00 

J. N PACKAGES 
1'1 SER R 11 RIS 

2 SRCK 12 G 
3 A 13 S1 

4 S 14 SO 

5 C 15 00 
6 0 16 °c 

7SER L 17 Os 
8SRCLR 18 °A 

9 RCK 19 CASC 

10 GNO 20 VCC 

FH. FN PACKAGES 

SER R 11 RIS 

SRCK 12 G 
3 A 13 S1 

4 S 14 SO 

5 C 15 00 
6 0 16 °c 
7 SER L 17 Os 
8 SRCLR 18 °A 
9 RCK 19 CASC 

10 GNO 20 VCC 
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PRODUCT GUIDE 

673 logic symbolt pin assignment~ 

16-BIT SHIFT REGISTERS SRG16 J, N PACKAGES 

16-bit serial-in/serial-out shift STRCLR~ R10 1 CS 13 Y5 • 2 SH ClK 14 Y6 
~~8(O/1IC9 register with three-state 

MOOE/STRCLK (51 O) 0 
3 R/W 15 Y7 
4 STRClR 16 Y8 outputs M-

5CI;: ~1 3 (6) 5 MODE/STRClR 17 Y9 16-bit parallel-out storage 

r
l31 

~ • RW & -- ....... SER/015 6 SER/015 18 Y10 

~ register EN6 19 Y11 

Cs~G8 
Z7 7 YO 

• Converts serial to parallel 8 Y1 20 Y12 
9 Y2 21 Y13 

data flow E!....t:..BC4~ ... 10 Y3 22 Y14 
typical performance SH ClK 11 Y4 23 Y15 r 12 GND 24 vcc SHIFT TOTAL. 7,3,40 

~YO TYPE I 

FREQ POWER 11,3,40 90 10Z11 FH, FN PACKAGES 

'LS673 20 MHz 255 mW 12,3,40 9010Z12 ~Y1 1 nc 15 nc 

~Y2 2 ~ 16 Y5 
SN54LS673 (J,FH) SN74LS673 (J,N,FN) 

~Y3 3 SH ClK 17 Y6 

~Y4 4 R/W 18 Y7 

5 STRClR 19 Y8 
~Y5 6 MODE/STRClR 20 Y9 
~Y6 7 SER/015 21 Y10 

~Y7 8 nc 22 nc 

~Y8 9 YO 23 Y11 

----J.J1! Y 9 
10 Y1 24 Y12 

~Y10 
11 Y2 25 Y13 

112 Y3 26 Y14 
~Y11 13 Y4 27 Y15 

~Y12 14 GND 28 VCC 

~Y13 
~Y14 

26,3,40 Z5 90 10Z26 ~Y15 

674 logic symbolt pin assignments' 

16-BIT SHIFT REGISTER 
SRG16 J, N PACKAGES FH, FN PACKAGES 

• Performs parallel to serial (51 1 ~ 
MODE - O} 0 

conversion M- 2 elK 
~1 3 

R/W (31 ~ 3 RfW 
• Three-state outputs 4 ne' EN typical performance 

Cs~~ 5 MODE 
6 SER/a15 SHIFT TOTAL 

TYPE ill....r::a ~ C4(O/1/21+ 7 PO 
POWER CLK FREQ ..,.... r 8 P1 

, LS674 20 MHz 125mW PO ~ 3,40 (0, 1,2140 ~ 9 P2 

P1.!!L- 3,40 10 P3 
SN54LS674 (J,FH) SN74LS674 (J,N,FN) 

P2~ 11 P4 
12 GND 

P3 .!..!2!.-
P4 .!.l.lL 
P5 .!.EL 
P6~ 
P7~ 
P8 J.!.2L. 
P9...ilL 

P1O...i!!l.-

P11 .l!!L-
P12~ 
P13~ 
P14 J.BL-

(61 
P15~ 3,40 I> \l ... SER/a15 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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13 P5 1 ne 15 ne 

14 P6 2 ~ 16 P5 
15 P7 3 elK 17 P6 
16 P8 4 RIW 18 P7 
17 P9 5 ne 19 P8 
18 P10 6 MODE 20 P9 
19 P11 7 SER/a15 21 P10 
20 P12 8 ne 22 ne 

21 P13 9 PO 23 P11 
22 P14 10 P1 24 P12 
23 P15 11 P2 25 P13 
24 Vee 12 P3 26 P14 

13 P4 27 P15 
14 GND 28 Vee 

© Ie MASTER 1983 



PRODUCT GUIDE 

677, 678 logic symbol, 'ALS677t pin assignments, 'ALS677 

ADDRESS COMPARATORS [ADDRESS COMPI JT. NT PACKAGES FH. FN PACKAGES 

• 'ALS6 7 7 is a 1 6-bit to 4-bit G~ EN 1 Al 13 A12 1 nc 15 nc 

PO~ 
P;;' 1 =1 &1> 2 A2 14 A13 2 Al 16 A12 

comparator with enable }. 1 3 A3 15 A14 3 A2 17 A13 

• 'ALS6 7 8 is a 1 6-bit to 4-bit Pl~ p;, 2 r-:-;-
4 A4 16 A15 4 A3 18 A14 

2 
comparator with latch P2~ t---- 5 A5 17 A16 5 A4 19 A15 

p;. 3 =1 
6 A6 18 PO 6 A5 20 A16 

P3~ 3 
typical performance P;;' 4 r-:-;- 7 A7 19 Pl 7 A6 21 po 

Al~ Zl 4 8 A8 20 P2 8 nc 22 nc 

TYPE DELAY POWER t---- 9 A9 21 P3 9 A7 23 Pl 
A2~ P;- 5 =1 

'ALS677 Z2 10 Al0 22 Y 10 A8 24 P2 
5 

, ALS678 A3~ Z3 
t---- 11 All 23 ~ 11 A9 25 P3 

P;- 6 =1 

A4~ 6 12 GND 24 Vee 12 Al0 26 Y 

SN54ALS677 (JT,FH) SN74ALS677 (NT,FN) Z4 t---- 13 All 27 ~ P;' 7 =1 
SN54ALS678 (JT,FH) SN74ALS678 (NT,FN) A5~ Z5 7 14 GND 28 Vee 

t----
A6~ P;. 8 =1 ~Y Z6 

8 

A7-!!.L -Z7 P;' 9 =1 

A8~ 9 
r-:;-Z8 

P;;,10 
A9~ Z9 10 -
Al0~ Z10 

P;'11 =1 

11 

AllJ.!.!L -
Zl1 P;;'12 =1 

A12~ 12 
Z12 -

P;;' 13 =1 

A13.l!!L. Z13 13 -
logic symbol, 'ALS678t A14~ P ;'14 =1 

Z14 
14 

A15....!.!!!..-. -
[ADDRESS COMP) Z15 P= 15 =1 

C~ A16J!!L 
15 

C20 Z16 -
PO~ 

P 9 1 =1 & 16 

} 1 

(19) P 9 2 -:;-Pl-

P2~ 
P 2 -p;, 3 =1 

P3~ 3 3 -
(1) 

P;;' 4 =1 

Al- Zl 4 
---:;-

A2~ Z2 
p;. 5 

A3~ 
5 

---:;-Z3 P;' 6 

A4~ 6 
Z4 --:;-P;;' 7 

A5~ Z5 7 -
~ A6~ P;' 8 =1 ~y Z6 

8 

A7~ Z7 P;;' 9 -:;-
A8~ 9 

Z8 -:;-p;;,10 
A9~ Z9 10 

Al0~ P~11 -:;-
Z10 

11 

A11.J.!.!!...... Z11 P;;,12 :-:;-
A12...l!.!!- Z12 

12 --
P ;.13 =1 

A13~ Z13 13 -
A14~ Z14 P ;.14 =1 I 

14 

A15...!!!L Z15 P= 15- --:;--
A 16 ..l.!.!!- Z16 

15 -
16 

tPin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

© Ie MASTER 1983 

pin assignments, 'ALS678 

JT. NT PACKAGES FH. FN PACKAGES 

1 Al 13 A12 1 nc 15 nc 

2 A2 14 A13 2 Al 16 A12 

3 A3 15 A14 3 A2 17 A13 

4 A4 16 A15 4 A3 18 A14 

5 A5 17 A16 5 A4 19 A15 

6 A6 18 po 6 A5 20 A16 

7 A7 19 Pl 7 A6 21 PO 

8 A8 20 P2 8 nc 22 nc 

9 A9 21 P3 9 A7 23 Pl 

10 Al0 22 Y 10 A8 24 P2 

11 All 23 e 11 A9 25 P3 

12 GND 24 Vee 12 Al0 26 y 

13 All 27 e 
14 GND 28 Vee 
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. 679, 680 logic symbol, 'ALS679t 

ADDRESS COMPARATORS [ADDRESS COMPI 

• ' ALS679 is a 12-bit to 4-bit G~ EN [P ."umed;1!: 12.13.141 

comparator with enable po~ 1 P>1 

=1 

• ' ALS680 is a 1 2-bit tQ 4-bit Pl~ 
P P '" ~ ~ comparator with latch =1 

P2~ 
~ (171 P;;' 3 

typical performance P3- 3 3 

Al.l!L-
r---

Z1 P;;' 4 =1 
TYPE DELAY POWER 4 

'ALS679 A2~ Z2 I---
P", 5 ~ =1 

'ALS680 A3~ Z3 5 ~ 
A4~ Z4 P;;' 6 =1 

SN54ALS679 (J,FH) SN74ALS679 (N,FN) 6 

SN54ALS680 (J,FH) SN74ALS680 (N,FN) A5~ Z5 p,;. 7 
I---

=1 

A6~ 7 
Z6 ~ P", 8 

A7~ Z7 8 

A8~ P", 9 ~ 
Z8 

9 
A9~ Z9 p;,,10 ~ 

A10~ 10 
Z10 -P;>ll =1 

(121 
Zll 11 All~ ----:r-

A12~ . P.-' 12 
Z12 

12 

logic symbol, 'ALS680t 

C~ 
PO~ 

P1~ 

P2~ 
(171 

P3-

A1~ 

A2~ 

A3~ 

A4~ 

A5~ 

A6~ 
(71 

A7-

A8~ 
(91 

A9-

(111 
Al0-

(121 
All "'----

A12~ 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

[ADDRESS COMPI 

C20 [P assumed *' 12.13.141 1 P,1 

=1 

1 

P P~' 2 ~ 
2 

P . 3 ~ 
3 

3 r---
Z1 P . 4 = 1 

4 
Z2 I---

P '5 = 1 

Z3 5 
p. 6 ~ 

Z4 
6 

~ Z5 P _. 7 

7 
Z6 I---

P . 8 =1 

Z7 8 
I---

P , 9 =1 
Z8 

9 
I---

Z9 P ,·10 =1 

10 
Z10 I---

P>11 =1 

Zll 11 
~ P ·12 

Z12 12 

&t> 

& 

~ 

TEXAS INSTRUMENTS 
INCORPORATED 
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pin assignmens, 'ALS679 

J. N PACKAGES FH. FN PACKAGES 

1 Al 11 Al0 1 Al 11 Al0 

2 A2 12 All 2 A2 12 All 

3 A3 13 A12 3 A3 13 A12 

4 A4 14 PO 4 A4 14 PO 

S AS 1S Pl S AS 1 S Pl 

6 A6 16 P2 6 A6 16 P2 

7 A7 17 P3 7. A7 17 P3 

S AS 1S Y S AS 1S Y 

9 A9 19 IT 9 A9 19 IT 
10 GND 20 VCC 10 GND 20 Vee 

~y 

pin assignments, , ALS680 

J. N PACKAGES FH. FN PACKAGES 

1 Al 11 Al0 1 Al 11 Al0 

2 A2 12 All 2 A2 12 All 

3 A3 13 A12 3 A3 13 A12 

4 A4 14 PO 4 A4 14 PO 

S A5 15 Pl 5 A5 15 Pl 

6 A6 16 P2 6 A6 16 P2 

7 A7 17 P3 7 A7 17 P3 

8 A8 18 Y 8 AS 18 Y 

9 A9 19 e 9 A9 19 C 

10 GND 20 Vce 10 GND 20 Vee 

~y 
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681 
4-BIT PARALLEL 

BINARY 

ACCUMULATORS 

• Contains two synchronous 

registers 

• B register frequency = 20 MHz 

• Arithmetic operations include 

B minus A and A minus B 

• Bus-driving I/O ports 

typical performance 

LOAD ACC 
TYPE 

TIME TIME 

'LS681 75 ns 50 ns 

SN54LS681 (J,FH) 

SN74LS681 (J,N,FN) 

ASO 
(18) 

AS1 
(17) 

AS2 
(16) 

M 
(15) 

Cn 
(6) 

RSO 

RS1 

RS2 

ClK 

RI/lO 

L1/RO 

logic symbolt 

]M~IAlUI 
CI 

O} EN <!! 
27 

2 

C28 

22+/24+[abed,logicaIJ 

23+/25+[abe,arithmetieJ 

REG4 

t---------oo4 P[1) 
P[2J 

I--..,;....~-------t P [4J 

SRG4 

P[8) 
I--..,;....~-------t 

(24/25)280 
0[1J raj 

30(20/21 )280 

31 (20/21 )280 [bJ 0[2J 

32(20/21 )280 

[eJ 0[4J 

22,280 [dJ 0[8J 

33(20/21 )280 

(0 .•. 7) CP 

(0 ... 7) CG 

(0 ... 7) CO 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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PRODUCT GUIDE 

P 
G 
Cn+4 

1/00 

1/01 

1/02 

1/03 

pin assignments 

J. N PACKAGES 

1 ClK 11 1/03 

2 RS2 12 1/02 

3 RS1 13 1/01 

4 RSO 14 1/00 

5 Ll/RO 15 M 

6 Cn 16 AS2 

7 G 17 ASl 

8 Cn +4 18 ASO 

9 p 19 Rl/lO 

10. GND 20 VCC 

FH. FN PACKAGES 

1 ClK 11 1/03 

2 RS2 12 1/02 

3 RS1 13 1/01 

4 RSO 14 1/00 

5 Ll/RO 15 M 

6 Cn 16 AS2 

7 1! 17 AS1 

8 Cn +4 18 ASO 

9 p 19 Rl/lO 

10 GND 20 VCC 
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PRODUCT· GUIDE 

682, 683, 684, 685 

8-BIT MAGNITUDE 

COMPARATORS 

• Compares two 8-bit words 

• 'LS682 and 'LS683 includes 

20-kilohm pull-up resistor 

on Q inputs 

typical performance 

COMPARE TYPE 
TYPE 

TIME OUTPUT 

'LS682 14 ns Totem Pole 

'LS683 24 ns O-C 

'LS684 16 ns Totem Pole 

'LS685 24 ns O-C 

TOTAL 

POWER 

210mW 

210mW 

200mW 

200mW 

SN54LS682 (J,FH) SN74LS682 (J,N,FN) 
SN54LS683 (J,FH) SN74LS683 (J,N,FN) 

SN54LS684 (J,FH) SN74LS684 (J,N,FN) 
SN54LS685 (J,FH) SN74LS685 (J,N,FN) 

logic symbol, 'LS682, 'LS684t 

COMP 

PO 
(2) 

ITO t> 
Pl 

(4) 

P2 

P3 

P4 P 

P5 p=o 

P6 

P7 

00 

01 

02 p>o 

03 

04 
0 

05 

06 

07 IT7 

logic symbol, 'LS683, 'LS685 t 

COMP 

PO 
(2) t> 

Pl 
(4) 

P2 
(6) 

P3 (8) 

P4 
(11) P 

P5 p=oQ 
P6 

P7 

00 

01 

02 p>oQ 
03 

04 
0 

05 
(16) 

06 
(18) 

07 IT7 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

P>Q 

p;Q 

TEXAS INSTRUMENTS 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 I5Xl 11 P4 1 P>TI 11 P4 

2 PO 12 04 2 PO 12 04 

3 00 13 P5 3 00 13 P5 

4 P1 14 05 4 P1 14 05 

5 01 15 P6 5 01 15 P6 

6 P2 16 06 6 P2 16 06 

7 02 17 P7 7 02 17 P7 

8 P3 18 07 8 P3 18 07 

9 03 19 P=n 9 03 19 P=n 
10 GND 20 Vee 10 GND 20 Vee 

© Ie MASTER 1983 



686, 687 logic symbol, 'LS686 t 

8-BIT MAGNITUDE COMP 

COMPARATORS 01 
(2) ...... 

G1 t> 
02 

(23) ...... 

Compares two 8-bit words 
G2 • (3) 

PO ITO 

typical performance P1 
(5) 

(8) 
P2 

COMPARE TYPE TOTAL (10) 
TYPE P3 

TIME OUTPUT POWER (13) )p 
P4 

'lS686 17 ns Totem-Pole 220 mW (15) t..... (22) 
P5 1P=0 

'lS687 22 ns O-C 220 mW P6 
(17) 

SN54LS686 (JT,FH) SN74LS686 (JT,NT,FN) P7 
(20) 

IT 7 ... 

SN54LS687 (JT,FH) SN74LS687 (JT,NT,FN) 
00 

(4) 
ITO 

01 
(6) 

02 
(9) 

2P>0 
....... (1) 

03 
( 11) 

04 
(14) 0 

Ot: 
(16) 

06 
(18) 

07 
(21) 

IT7 

logic symbol, 'LS687 t 

COMP 

01 
(2) ,......" G1 t> 

02 
(23) ..... 

G2 

PO 
(3) 

IT O~ 

P1 
(5) 

P2 
(8) 

P3 
(10) 

P4 
(13) )p 

P5 
(15) 

1P=0 Q t..... (22) 

P6 
(17) 

P7 
(20) 

IT 7 ... 

00 
(4) 

IT O~ 

01 
(6) 

02 
(9) 

2P>0 Q ..... 
( 1) 

03 
( 11) 

04 
(14) 0 

Of: 
(16) 

06 
(18) 

07 
(21) 

IT7 

t Pin numbers shown on logic symbols are for JT and NT packages only, 

nc - no internal connection. 

TEXAS)NSTRUMENTS 
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pin assignments 

JT. NT PACKAGES FH. FN PACKAGES 

1 P>Q 13 P4 1 nc 15 nc 

2 G1 14 04 2 P>n 16 P4 

3 PO 15 P5 3 G1 17 04 

4 00 16 05 4 PO 18 P5 

5 P1 17 P6 5 00 19 05 

6 01 18 06 6 P1 20 P6 

7 nc 19 nc 7 01 21 06 

8 P2 20 P7 8 nc 22 nc 

9 02 21 07 9 nc 23 nc -
P=O 10 P3 22 P='n 10 P2 24 P7 

11 03 23 G2 11 02 25 07 

12 GND 24 VCC 12 P3 26 P="Q 

13 03 27 G2 

14 GND 28 VCC 

--
P>O 

P=O 

P>Q 

997 



PRODUCT GUIDE 

688, 689 logic symbol, 'ALS688, 'LS688t 
8-BIT MAGNITUDE 

COMP 
COMPARATORS G (1 ) ~ Gl t> 

Compares two 8-bit words PO 
(2) 

0 • (4) 

typical perforrnance 
Pl 

(5) 
P2 

COMPARE TYPE TOTAL P3 
(8) 

TYPE 
TIME OUTPUT POWER P4 

( 11) )P 

'ALS688 9.5 ns Totem-Pole 37.5 mW P5 
(13) 

'ALS689 15 .. 5 ns O-C 37.5 mW PS 
(15) 

'LS688 14.5 ns Totem-Pole 200 mW P7 
(17) 

7, 1P=0 
~ (19) 

'LS689 23 ns O-C 200 mW 
(3) 

00 O~ 

SN54ALS688 (J,FH) SN74ALS688 (J,FN) 01 
(5) 

SN54ALS689 (J,FH) SN74ALS689 (N,FN) 02 (7) 

SN54LS688 (J,FH) SN74LS688 (J,N,FN) 03 (9) 

SN54LS689 (J,FH) SN74LS689 (J,N,FN) (12) )0 
04 

(14) 
05 

(15) 
OS 

(18) 
7 07 

logic symbol, 'ALS689, 'LS689t 

CaMP 

G (1 ) r-.. Gl t> 
PO 

(2) 
0' 

Pl 
(4) 

P2 
(6) 

P3 
(8) 

P4 
(11 ) ~P 

P5 
( 13) 

P6 
(15) 

P7 
(17) 

7, lP=OO 
........ (19) 

00 
(3) 

0' 

01 
(5) 

02 
(7) 

03 
(9) 

04 (12) >0 

, (14) 
05 

(15) 
06 

07 
(18) 

7 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no 'internal connection. 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 G 11 P4 1 G 11 P4 

2 PO 12 04 2 PO 12 04 

3 00 13 P5 3 00 13 P5 

4 P1 14 05 4 P1 14 05 

5 01 15 P6 5 01 15 P6 

6 P2 16 06 6 P2 16 06 

7 02 17 P7 7 02 17 P7 

8 P3 18 07 8 P3 18 07 

9 03 19 ·p=o 9 03 19 p=o 

p=o 
10 GND 20 Vee 10 GND 20 Vee 

P=O 

~ Ie MASTER 1983 



690, 691 
692, 693 
SYNCHRONOUS COUNTERS 

WITH OUTPUT REGISTERS 

• Multiplexed three-state 

outputs 

• 4-bit counters/registers 

• 'LS690, 'LS692: Decade 

counters 

• 'LS691, 'LS693: Binary 

counters 

typical performance 

MAX 

TYPE CLEAR CLOCK 

FREQ 

'LS690 Direct 20 MHz 

'LS691 Direct 20 MHz 

'LS692 Sync-L 20 MHz 

'LS693 Sync-L 20 MHz 

TOTAL 

POWER 

237 mW 

237 mW 

237 mW 

237 mW 

SN54LS690 (J,FH) 
SN54LS691 (J,FH) 
SN54LS692 (J,FH) 
SN54LS693 (J,FH) 

SN74LS690 (J,N,FN) 
SN74LS691 (J,N,FN) 
SN74LS692 (J,N,FN) 
SN74LS693 (J,N,FN) 

logic symbol, 'LS690t 

CCK....loiii.---D 

A 

B 

C 

D 

logic symbol, 'LS691 t 

CCK ....... ---D 

A 

B 

C 

D 

V'I-....;.~-OA 

OB 
Oc 

°D' 

OB 

Oc 
OD 

logic symbol, 'LS692t logic symbol, 'LS693t 

CCK CCK 

A OA A 

B °B B 
C Oc C 

D OD D 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 
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3CT""15 Z22 

(2) 

'(4) 

' (8) 

PRODUCT GUIDE 

pin assignments 

J, N PACKAGES 

1 CCLR 11 RIC 

2 CCK 12 G 
3 A 13 LOAD 
4 B 14 ENT 
5 C 15 00 
6 0 16 Oc 
7 ENP 17 OB 
8 RCLR 18 OA 
9 RCK 19 RCO 

10 GND 20 VCC 

FH, FN PACKAGES 

1 CCLR 11 RIC 

2 CCK 12 G 
3 A 13 LOAD 
4 B 14 ENT 
5 C 15 00 
6 0 16 Oc 
7 ENP 17 OB 
8 RCLR 18 °A 
9 RCK 19 RCO 

10 GND 20 VCC 

OA 

OB 

QC 

°D 

999 
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.696, 697, 698, 699 

SYNCHRONOUSU~DOWN 

COUNTERS W'ITH OUTPUT 

REGISTERS, MULTIPLEXED 

THREE-STATE OUTPUTS 

• 4-bit counters/registers 

• 'LS696, 'LS698: Decade 

counters 

• 'LS69 7, 'LS699: Binary 

counters 

typical performance 

MAX 

TYPE CLOCK 

.FREQ 

'LS696 20 MHz 

'LS697 20 MHz 

'LS698 20 MHz 

'LS699 20 MHz 

SN54LS696 (J,FHI 
SN54LS697 (J,FHI 
SN54LS698 (J,FHI 
SN54LS699 (J,FHI 

A 

B 

C 

TOTAL 
CLEAR 

POWER 

Async-L 237 mW 

Async-L 237 mW 

Sync-L 237 mW 

Sync-L 237 mW 

SN74LS696 (J,N,FNI 
SN74LS697 (J,N,FNI 
SN74LS698 (J,N,FNI 
SN74LS699 (J,N,FNI 

logic symbol, 'LS696t 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection, 

A 

B 

C 

D 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

1000 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 UID 11 RIC 1 UID 11 RIC 

2 CCK 12 G 2 CCK 12 G 

3 A 13 LOAD 3 A 13 LOAD 

4 B 14 ENT 4 B 14 ENT 

5 C 15 00 5 C 15 00 
6 0 16 °c 6 0 16 °c 
7 ENP 17 °B 7 ENP 17 °B 
8 CCLR 18 °A 8 CCLR 18 °A 
9 RCK 19 RCO 9 RCK 19 RCO 

10 GND 20 Vee 10 GND 20 Vce 

logic symbol, 'LS697t 

RCO 

© Ie MASTER 1983 



PRODUCT GUIDE 

696, 697, 698, 699 continued 

logic symbol, 'LS69S t logic symbol, 'LS699 t 
pin assignments 

cr~ EN24 MUX cr.!..W...J::::.. EN24 MUX 

R/C.1l.1L..- G21 R/C.i.1.l!.- G 21 

RCK (9) Cll RCK (9) Cll 

CTRDIV10 CTRDIV16 

CCIR.ill..- 7R8 CcLR.ill..- 7R8 

--i~ --i~ LOAD M1 [LOAD) LOAD Ml [LOAD) 

I~ 
M2 [COUNT) 

I~ 
M2 [COUNT) 

U/D M3 [UP) U/D M3 [UP) 

M4 [DOWN) M4 [DOWN) 

ENi~ G5 3.5CT=9· ~222 22,23 ~RCO ENT~ G5 3,5CT=15 222 

ENP.lZLl:::.. G6 4,5CT=O f- V23 ENP~ G6 45CT=O V23 
CCK (21 C7 

(2) , 
CCK -.... C7 

t:1>2,3,5,6' t=l> 2,3,5,6' 
~2.4,5,6-~2,4,5,6-

r r r ., r-

A~ 8~1D 21 C> ~QA A~ 8~1D 
1,70 [1 ) 8 2124"7 1,70 [1 ) 

B~ ~QB B~ (2) (2) 

c..ill- ~Qc c..ill-(4) (4) 

D~ (8) ~QD D~ (8) 

800 logic symbol t 

TRIPLE 4-INPUT AND/NAND 
(1 ) &C> DRIVERS lA 
(17) 

lB 
typical performance lC 

(18) 
..... 

(19) 
10 

LOW· HIGH· (2) 

POWER/ 
2A 

LEVEL LEVEL (3) 
TYPE 2B 

OUTPUT OUTPUT GATE 
2C 

(4) 
1-0.... 

CURRENT CURRENT (5) 
20 

SN54AS800 40mA -40mA 25mW 3A 
(6) 

SN74AS800 48mA -48mA 25mW 3B 
(7) 

3C 
(8) 

SN54AS800 (J,FH) SN74AS800 (N, F N ) J...... 
(9) 

3D 

positive logic: Y = ABCD 

Z = ABCi5 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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J. N PACKAGES 

1 UIO 11 M/C 

2 CCK 12 G 
3 A 13 LOAD 

4 B 14 ENT 
5 C 15 00 

6 0 16 Oc 

7 ENP 17 Os 

8 CCLR 18 OA 

9 RCK 19 RCO 

10 GNO 20 VCC 

22.23 ~RCO FH. FN PACKAGES 

1 UIO 11 RIC 

2 CCK 12 G 
3 A 13 LOAD 

4 B 14 ENT 
5 C 15 00 

r- r 6 0 16 Oc 

21 C> ~QA 7 ENP 17 OB 

8 21 24"7 8 CCLR 18 °A 
(17) RCK RCO 9 19 

~QB 

'~Qc 10 GNO 20 vcc 

~QD 

pin assignments 

J. N PACKAGES 

1 1A 11 3Z 
(16) 

lY 2 2A 12 3Y 

3 2B 13 2Z 

(15\ 4 2C 14 2Y 
lZ 

5 20 15 1Z 

6 3A 16 1Y 
(14) 

7 3B 17 1B 2Y 
8 3C 18 1C 

(13) 9 3D 19 10 
2Z 10 GNO 20 \fcc 

(12) 
3Y FH. FN PACKAGES 

1 1A 11 3Z 

(11 ) 2 2A 12 3Y 
3Z 3 2B 13 2Z 

4 2C 14 2Y 

5 20 15 1Z 

6 3A 16 1Y 

7 3B 17 1B 

8 3C 18 1C 

9 3D 19 10 

10 GNO 20 VCC 

1001 
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PRODUCT GUIDE 

802 logic symbol t 

1A 
(1 ) 

;;'1[> (16) TRIPLE 4-INPUT OR/NOR (17) 
LINE DRIVERS 18 

(1S) 
1C I'-.. (15) 

typical performance (19) 
10 

(2) 
LOW- HIGH- 2A (14) 

(3) 
LEVEL LEVEL POWER/ 

28 
(4) TYPE 2C I'-.. (13) 

OUTPUT OUTPUT GATE (5) 
20 

CURRENT CURRENT 
3A 

(6) 
(12) 

SN54ASS02 40mA -40mA 25mW (7) 
38 

SN74ASS02 4SmA -4SmA 25mW . (S) 
3C (11) t--. (9) 

SN54ASS02 (J,FH) SN74ASS02 (N ,F N) 30 

positive logic: Y = A+B+C+D 

Z - A+B+C+D 

804 logic symbol t 

(1 ) 
1A &[> 

HEX 2-INPUT NAND DRIVERS (2) 
18 

typical performance 2A 
(4) 

(5) 
LOW- HIGH- 28 

(7) 
3A LEVEL LEVEL POWER/ 

TYPE DELAY (S) 
OUTPUT OUTPUT GATE 38 

4A 
(12) 

CURRENT CURRENT (13) 
48 

SN54ALSS04 12 mA -12 mA 3 ns 3.4 mW (15) 
5A 

SN74ALSS04 24 mA -15 mA 3 ns 3.4 mW 
58 

(16) 

SN54AS804A 40mA -40mA 2.7 ns 9mW 6A 
(1S) 

SN74ASS04A 4S mA -4SmA 2.7 ns 9mW . 68 (19) 

SN54ALS804 (J,FH) SN74ALS804 (N,FN) 
SN54AS804A (J,FH) SN74ASS04A (N,FN) 

positive logic: Y=AB 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

1002 

pin assignments 

1Y 
J. N PACKAGES 

1A 11 3Z 

2A 12 3Y 
1Z 3 2B 13 2Z 

4 2C 14 2Y 

2Y 5 20 15 1Z 

6 3A 16 1Y 

7 3B 17 1B 
2Z 8 3C 18 1C 

9 3D 19 10 

3Y 10 GNO 20 VCC 

FH. FN PACKAGES 
3Z 

1A 11 3Z 

2A 12 3Y 

3 2B 13 2Z 

4 2C 14 2Y 

5 20 15 1Z 

6 3A 16 1Y 

7 3B 17 1B 

8 3C 18 1e 

9 3D 19 10 

10 GNO 20 Vec 

pin assignments 

....... (3) 1Y J. N PACKAGES 

1 1A 11 4Y 

(6) 2Y 
2 1B 12 4A 

1-0... 
1Y 13 4B 

4 2A 14 5Y 

........ (9) 3Y 5 2B 15 5A 

6 2Y 16 5B 

(11) 4Y 
7 3A 17 6Y ....... 
8 3B 18 6A 

9 3Y 19 6B - (14) 
5Y 10 GNO 20 Vee 

(17) FH. FN PACKAGES ....... 6Y 
1A 11 4Y 
1B 12 4A 

3 1Y 13 4B 

4 2A 14 5Y 

5 2B 15 5A 

6 2Y 16 5B 

7 3A 17 6Y 

8 3B 18 6A 

9 3Y 19 6B 

10 GNO 20 Vce 

© Ie MASTER 1983 



805 
HEX 2-INPUT NOR DRIVERS 

typical performance 

LOW- HIGH-

LEVEL LEVEL POWER/ 
TYPE DELAY 

OUTPUT OUTPUT GATE 

CURRENT CURRENT 

SN54ALS805 12 mA -12 mA 3.5 ns 4.2mw 

SN74ALS805 24 mA -15mA 3.5 ns 4.2mW 

SN54AS805A 40mA -40mA 2.7 ns 12mW 

SN74AS805A 48mA -48mA 2.7 ns 12mW 

SN54ALS805 (J,FH) SN74ALS805 (N,FN) 
SN54AS805A (J,FH) SN74AS805A (N,FN) 

808 
HEX 2-INPUT AND DRIVERS 

typical performance 

LOW- HIGH-

LEVEL LEVEL POWER/ 
TYPE DELAY 

OUTPUT OUTPUT GATE 

CURRENT CURRENT 

SN54ALS808 12 mA -12 mA 4.3 ns 4.5mW 

SN74ALS808 24mA -15 mA 4.3 ns 4.5mW 

SN54AS808A 40mA -40mA 3.2 ns 13 mW 

SN74AS808A 48mA -48mA 3.2 ns 13 mW 

SN54ALS808 (J,FH) SN74ALS808 (N,FN) 
SN54AS808A (J,FH) SN74AS808A (N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

logic symbol t 

lA 
(1 ) 

~11> 
18 

(2) 

2A 
(4) 

2B 
(5) 

3A 
(7) 

38 
(8) 

4A 
(12) 

48 
(13) 

5A 
(15) 

58 
(16) 

6A 
(18) 

68 
(19) 

positive logic: Y=A+B 

logic symbolt 

lA 
(1 ) 

&1> 
18 

(2) 

2A 
(4) 

28 
(5) 

3A 
(7) 

38 
(8) 

4A 
(12) 

48 
(13) 

5A 
(15) 

58 
(16) 

6A 
(18) 

68 
(19) 

positive logic: Y=AB 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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pin assignments 

(3) lY 
J, N PACKAGES 

~ 
1 1A 11 4Y 

2 18 12 4A 
~ (6) 2Y 3 1Y 13 48 

4 2A 14 5Y 

(9) 3Y 5 28 15 5A 
~ 

6 2Y 16 58 
7 3A 17 6Y 

~ (11) 4Y 8 38 18 6A 

9 3Y 19 68 
~. (14) 

5Y 
10 GND 20 Vee 

FH. FN PACKAGES 
~ (17) 

6Y 1 1A 11 4Y 

2 18 12 4A 

3 1Y 13 48 

4 2A 14 5Y 

5 28 15 5A 

6 2Y 16 58 

7 3A 17 6Y 

8 38 18 6A 

9 3Y 19 68 

10 GND 20 Vee 

pin assignments 

(3) lY 
J, N PACKAGES 

1 1A 11 4Y 

2 18 12 4A 
(6) 

2Y 3 1Y 13 48 

4 2A 14 5Y 

(9) 5 28 15 5A 

3Y 6 2Y 16 58 

7 3A 17 6Y 

(11) 4Y 8 38 18 6A 

9 3Y 19 68 
10 GND 20 Vee (14) 

5Y 
FH. FN PACKAGES 

1 1A 11 4Y (17) 
6Y 2 18 12 4A 

3 1Y 13 48 
4 2A 14 5Y 

5 28 15 5A 

6 2Y 16 58 
7 3A 17 6Y 
8 38 18 6A 
9 3Y 19 68 

10 GND 20 Vee 

1003 
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PRODUCT GUIDE 

832 logic symbolt 

1A 
(1 ) 

~1[> HEX 2-INPUT OR DRIVERS 
18 

(2) 

typical performance 2A 
(4) 

(5) 

LOW- HIGH-
28 

(7) 

LEVEL LEVEL POWERI 
3A 

TYPE 
(8) 

DELAY 38 
OUTPUT OUTPUT GATE 

4A 
(12) 

CURRENT CURRENT 48 
(13) 

SN54ALS832 12 mA -12 mA 4 ns 5.3mW SA 
(15) 

SN74ALS832 24mA -15mA 4 ns 5.3mW 58 
(16) 

SN54AS832A 40mA -40mA 3 ns 17mW 6A 
(18) 

SN74AS832A 48mA -48mA 3 ns 17mW 68 
(19) 

SN54ALS832 (J,FH) SN74ALS832 (N,FN) 
SN54AS832A (J,FH) SN74AS832A (N,FN) positive logic: Y = A+B 

857 logic symbolt 

HEX 2-TO-1 UNIVERSAL 

MULTIPLEXER SO (1) f}G~ • Three-state buffer-type S1 (23) 1 3 

outputs (13) 
COMP N4 

True or complementary • 1 ~EN5 ~3 
data 

~EN6 
~1 

~3 

SN54ALS857 (JT) SN74ALS857 (JT,NT) -1-2 
SN54AS857 (JT,FH) SN74AS857 (NT,FN) (2) ... r 

1A L O MUX [> 

& 
12 4,5\7 

(3) 
11 

18 (5) 
2A 
28 (6)' 

3A (8) 

38 (9) 

4A (16) 

48 (15) 

5A (19) 

58 (18) 

6A (22) 

68 (21) 

tPin numbers shown on'logic symbols are for J, JT. N. and NT packages only, 

nc - no internal connection, 

~1 
[> 

y3 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

1004 

6\7 

pin assignments 

(3) 1Y J. N PACKAGES 

1 1A 11 4Y 

2 1B 12 4A 
(6) 2Y 3 1Y 13 4B 

4 2A 14 5Y 

(9) 3Y 5 2B 15 5A 

6 2Y 16 5B 

7 3A 17 6Y 
(11) 4Y 8 3B 18 6A 

9 3Y, 19 6B 
(14) 

5Y 
10 GND 20 Vcc 

(17) 
FH. FN PACKAGES 

6Y 1 1A 11 4Y 

Z 1B 12 4A 

3 1Y 13 4B 

4 2A 14 5Y 

5 28 15 5A 

6 2Y '16 5B 

7 3A 17 6Y 

8 38 18 6A 

9 3Y 19 68 

10 GND 20 Vcc 

pin assignments 

JT. NT PACKAGES 

1 SO 13 COMP 

2 1A 14 4Y 

3 1B 15 4B 

4 1Y 16 4A 

5 2A 17 5Y 

6 2B 18 5B 

7 2Y 19 5A 

8 3A 20 6Y 

9 3B 21 6B 

10 3Y 22 6A 

11 OPER=O 23 S1 

(4) 1Y 
12 GND 24 VCc' 

FH. FN PACKAGES 

1 nc 15 nc 

2 SO 16 COMP 
(7) 2Y 

3 1A 17 4Y 

4 1B 18 4B 
(10) 3Y 5 1Y 19 4A 

6 2A 20 5Y 

(14) 4Y 7 2B 21 5B 

8 nc 22 nc 

(17) 
9 2Y 23 5A 

5Y 10 3A 24 6Y 

11 3B 25 6B 

(20) 6Y 12 3Y 26 6A 

13 OPER =0 27 S1 

14 GND 28 VCC 

(11) OPER=O 

© Ie MASTER 1983 



866 logic symbolt 

8-BIT MAGNITUDE COMPARATORS l/A (2) 
CaMP 

(26~ 
M [lOGIC] 

• Fast compare to zero M [ARITH, 2. CaMP] 

• Arithmetic and logical comparison 
PlE 

M
C1 J"-

• Open-collector output for P = Q 
PO (18) 

lD 1-0 0 
Pl (19) 
P2 (20) 

P3 (211 
P4 (22) >P 

P5 (23) 

P6 (24) 

P7 (25) 7 
p>a (4) (16) 

> P>:~ 
p>a 

p<a (3) (17) p<a < p<a 3D 
OLE (151 (13) 

SN54AS866 (JD,FH) SN74AS866 (N,FN) 
C3 paa 3D Q p=a 

CLRQ (27) - R 
alE (1) 

ri2 
00 (121 .... 

2D 1-0 0 
/11) 

Q1 (10) 

Q2 (9) 
OJ 
Q4 (8) >a 

(7) 
as 
as (6) 

Q7 
(5) 

7 

867, 869 logic symbol, 'AS867t 

a·BIT SYNCHRONOUS so...!!!.-
CTRDIV256 

BIDIRECTIONAL COUNTERS S1..El.- ~MJl 1 3 tr--RCO 
ENT~ 

1,4,5CT-D 

• 'AS867 has asynchrono{Js clear ENP~ 
G4 3,4,5CT-255 
G5 

• 'AS869 has synchronous clear ClK (14) -11,4~/3,4~ 

~OR 

• Ripple carry output for N-bit "'t r 
cascading A..!!L- 2,60 ~aA 

B~ L-.2ll.as 
• Fully programmable with synchronous c....!L- ~Oc 

counting and loading oJ!L.. ~ao 
E ..!.ll- ~aE 
F ....!!L- ~aF 

FUNCTION TABLE G~ ~Oa 
H..ll2L.. ~OH 

S1 SO FUNCTION 
logic symbol, 'AS869t 

L L Clear 

so..!.!!..-
CTRDIV 256 

L H Count Down ~M-i S1~ 
H L Load 

EN~~ 
l,4,5CT-<I tr-RCO 

H H Count Up G4 3,4,5CT-255 
ENP~ G5 
ClK (14) --~ /1,4,5-/3,4,5+ 

Supersedes table in 1981 Supplement to TTL Data Book ~O,6R 

~ r 

SN54AS867 (JT,FH) SN74AS867 (NT,FN) 
A..!!L- 2,6D ~aA 

SN54AS869 (JT,FH) SN74AS869 (NT,FN) 
B~ ~aB 
C~ ~Oc 
D~ ~aD 
E ..!.ll- ~aE 
F~ ~aF 
G.J!!...... ~Oa 
H..ll2L.. ~aH 

t Pin numbers shown on logic symbols are for JT and NT packages only. 

TEXAS INSTRUMENTS 
INCORPORATED· 
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pin assignments 

JO, N PACKAGES 

1 OLE 15 OLE 

2 LlA 16 P>Oout 

3 P<Oin 17 P<Oout 

4 P>Oin 18 PO 

5 07 19 P1 

6 06 20 P2 

7 05 21 P3 

8 04 22 P4 

9 03 23 P5 

10 02 24 P6 

11 01 25 P7 

12 00 26 PlE 

13 P=Oout 27 ClRO 

14 GND 28 VCC 

FH, FN PACKAGES 

1 OLE 15 • OLE 

2 LlA 16 P>Oout 

3 P<Oin 17 P<Oout 

4 P>Oin 18 PO 

5 07 19 P1 

6 06 20 P2 

7 05 21 P3 

8 04 22 P4 

9 03 23 P5 

10 02 24 P6 

11 01 25 P7 

12 00 26 PlE 

13 P=Oout 27 ClRO 

14 GND 28 Vcc 

pin assignments 

JT, NT PACKAGES 

1 SO 13 REO 
2 S1 14 ClK 

3 A 15 OH 
4 B 1q OG 

5 C 17 OF 
6 D 18 OE 
7 E 19 00 

8 F 20 Oc 

9 G 21 OB 
10 H 22 OA 
11 ENT 23 ENP 

12 GND 24 VCC 

FH, FN PACKAGES 

1 nc 15 nc 

2 SO 16 RCO 

3 Sl 17 ClK 

4 A 18 OH 

5 B 19 °G 
6 C 20 OF 
7 D 21 OE 

8 nc 22 nc 

9 E 23 OD 
10 F 24 Oc 
11 G 25 OB 

12 H 26 OA 

13 ENT 27 ENP 

14 GND 28 VCC 
) 
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870 
DUAL 16-BY-4 REGISTER 

FILES 

• Each register file has individual 

write/enable controls and 

address lines 

• Has two 4-bit data I/O ports 

• 24-pin 300-mil package 

SN54AS870 (JT,FH) 
SN74AS870 (NT,FN) 

logic Iymbolt 

1AO 

1A1 

1A2 

1A3 

2AO 

2A1 

2A2 

2A3 

SO 
S1 

S2 

S3 

1W 

2W 

(2) 

(3) 

(4) 

(5) 

(19) 

(20) 

(21) 

(22) 

(1 ) 

(23) 

(7) 

Lc. 
(17t ... 

La. 
(6) .... 
(18) -

j 3 'A ,~ 

J2A ,0. 
CO/G10 

C1/G11 

C2 [Ain] 

EN12 [Aout] 

C3 [Bin] 

EN13 [Bout] 

C4 

C5 , 

[REG FILE 16 X 4] 

r (13) J81 Z6 RAM 16 X 1 MU:
7 J::: _ .. 

MUX 
[REG 1] 

-+ 'V<J 12 6- 1A,O,2(1/~)4D 13 [>'V 

OQA1 

7 1A,1,3,40 1A 

8,10" 
RAM 16 X 1 

9,10 
[REG 2] 

--
6- 2A,0,2(1/3)50 

7 f- 2A,1 ,3,50 2A-

OQA2 

OQA3 

OQA4 

(9) ..... 

(10) .... 

(11)": : ..... 

tPin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

Z8 s-." 
9 11 

f-Z9 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • OALLAS. TEXAS 75265 

1006 

..... (14) 

.: .. (15) 

.: : (16) -... 

OQB1 

OQB2 

OQB3 

OQB4 

pin assignments 

JT, NT PACkAGES 
1 SO 13 OOBl 

2 lAO 14 OOB2 

3 lAl 15 OOB3 
4 lA2 16 OOB4 

5 lA3 17 S3 

6 lW 18 2W 

7 .S2 19 \2AO 

8 OQAl 20 2Al 

9 OQA2 21 2A2 

10 OQA3 22 2A3 
11 OQA4 23 Sl 

12 GNO 24 Vee 

FH. FN PACKAGES 
1 nc 15 nc 

2 SO 16 OOBl 
3 lAO 17 OOB2 
4 lAl 18 OOB3 
5 lA2 19 OOB4 

6 lA3 20 S3 

7 lW 21 2W 

8 nc 22 nc 

9 S2 23 2AO 
10 OOAl 24 2Al 

11 OOA2 25 2A2 

12 OOA3 26 2A3 
13 OOA4 27 Sl 
14 GND 28 Vee 

© Ie MASTER ·1983 



871 logic symbolt 

DUAL 16-BY-4 REGISTER [REG FILE 16 X 4] 

1AO (4) FILES 

J'A ,0. • . Each register file has individual 
1A1 (5) 

1A2 (6) 
write/enable controls and 

1A3 (7) 
address lines 2AO (21) 

}A~ • Has one 4-bit data I/O port; 2A1 (22) 

the other 4-bit data word has 2A2 (23) 

individual data inputs and 2A3 (24) 

data outputs SO 
(3) 

CO/G10 
(25) 

• 28-pin, 600-rnil package S1 C1/G11 

S2 
(9) 

C2 [Ain] 
L.. SN54AS871 (J,FH) EN12 [Aout] 

SN74AS871 (N,FN) 53 (19t C3 [Bin] 
L.c.. EN13 [B~ut) 

1W (8) -- C4 
2W (20) - C5 

(1) 
.., ,. 

DA1 Z6 RAM 16 X 1 Z7 

MUX 
[REG1) MUX 

QA1 (10) .. '\7<]12 6 1A.n.2(1/~)4D 13[>'\7 
7· .. 1A,1,3,4D 1A • Z8 

.~ 8,10 8 ~IT 
RAM 16 X 1 

9.10 
[REG2] 

9 ~11 

6 2A,O,2(1/3)5D 

7 2A,1,3,5D 2A ~Z9 

DA2 (2) 

QA2 (11) .. 
DA3 (26) 

QA3 (12) .. 

DA4 (27) 

QA4 (13) .. -

t Pin numbers shown on logic symbols are for J and N packages only, 

nc - no internal connection. 

TEXAS INSTRUMENTS 
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pin assignments 

J. N PACKAGES 

1 OA1 15 OOB1 

2 OA2 16 OOB2 

3 50 17 OOB3 
4 1AO 18 OOB4 

5 1A1 19 53 

6 1A2 20 2W 

7 1A3 21 2AO 

8 1W 22 2A1 

9 52 23 2A2 

10 OA1 24 2A3 

11 OA2 25 51 

12 OA3 26 OA3 

13 OA4 27 OA4 

14 GNO 28 Vcc 

FH. FN PACKAGES 

1 OA1 15 OOB1 

2' OA2 16 OOB2 

3 50 17 OOB3 

4 1AO 18 OOB4 

(15) 5 - 1A1 19 53 .. ... DOS1 6 1A2 20 2W - --
7 1A3 21 2AO 

8 1W 22 2A1 
~ 9 52 23 2A2 

10 OA1 24 2A3 

11 OA2 25 51 

12 OA3 26 DA3 

13 OA4 27 OA4 

14 GNO 28 VCC 

.... (16) DOB2. ...... 
.. (17) DOB3 -.. 
... (18) DOB4 --

1007 

UJ ....... 
C 
Q) 

E 
:J 
L. ....... 
UJ 
C 

UJ 
ctS 
>< 
~ 



en ...... 
c 
Q) 
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ccs 
x 
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873 logic symbol t 

10C (2) ,.... 
DUAL 4-BIT D·TYPE LATCHES EN 

1C 
(23) 

C1 

• Three·state buffer·type outputs 1CLR 
(1 ) - R 

drive bus lines directly (3) 
.., 

101 10 

• Each 4-bit word has enable, 102 
(4) 

clear, and output control 103 
(5) 

inputs 104 
(6) 

typical performance 
20C 

(11) _ 
EN 

I TYPE ICLEARIOUTPUTIDELAYlpOWER 1 2C 
(14) 

C1 

1 'ALS8731 LOW 1 Q 
1 11 ns 167.5 mW 1 2CLR 

(13) ...... R .,' (7) 
201 10 SN54ALS873(JT,FH)' SN74ALS873 (NT,FN) (8) 

SN54AS873 (JT,FH) SN74AS873 (NT,FN) 202 

203 
(9) 

204 
(10) 

874 logic symbol t 

10C (2) ,... 
DUAL 4-BIT D·TYPE EDGE· 

1CLK 
(23) 

TRIGGERED FLlp·FLOPS 
1CLR 

(1) ...... 

• Three-state buffer-type outputs 
101 

(3) 

• Each 4-bit word has clock, clear, (4) 

and output control inputs 
102 

(5) 
103 

typical performance 104 
(6) 

DATA TIMES (11) ,.. 
TYPE 'FREQ POWER SET· 

20C 

HOLD 2CLK 
(14) 

UP (13) ,.. 
2CLR 

SN54ALS874 50 MHz 86.7 mW 10 nst 4 nst 

SN74ALS874 50 MHz 86.7 mW 10 nst o nst 201 
(1). 

202 
(8) 

t Rising edge of clock pulse 203 
(9) 

204 
(10) 

SN54ALS874 (JT,FH) SN74ALS874 (NT,FN) 
SN54AS874 (JT,FH) SN74AS874 (NT ,FN) 

t Pin numbers shown on logic symbols are for JT and NT packages only, 

nc - no internal connection. 

EN 
t>C1 
R ., 
10 

EN 
..... C1 

R ., 
10 

r (22) 
l> \l 101 

(21) 
102 

(20) 
103 

(19) 
104 

r'" 
(18) 

l> \l 201 
(17) 

202 
(16) 

203 
(15) 204 

r 
l> \l 

(22) 
101 

(21) 
102 

(20) 
103 

(19) 
104 

.-
l> \l 

(18) 
201 

(17) 
202 

(16) 

(15) ~~! 

TEXAS INSTRUMENTS 
INCORPORATED 

. POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

1008 

pin assignments 

JT. NT PACKAGES FH. FN PACKAGES 

1 lClR 13 2ClR 1 nc 15 nc 

2 10C 14 2C 2 lClR 16 2ClR 

3 101 15 204 3 1~ 17 2C 

4 102 16 203 4 101 18 204 

5 103 17 202 5 102 19 203 

6 104 18 201 6 103 20 202 

7 201 19 104 7 104 21 201 

8 202 20 103 8 nc 22 nc 

9 203 21 102 9 201 23 104 

10 204 22 101 10 202 24 103 

11 20C 23 1C 11 203 25 102 

12 GNO 24 Vr.r. 12 204 26 101 

13 20C 27 lC 

14 GNO 28 VCC 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 laR 13 2m 1 nc 15 nc 

2 10C 14 2ClK 2 lClR 16 2CLR 

3 101 15 204 3 lOC 17 2ClK 

4 102 16 203 4 101 18 204 

5 103 17 202 5 102 19 203 

6 104 18 201 6 '103 20 202 

7 201 19 104 7 104 21 201 

8 202 20 103 8 nc 22 nc 

9 203 21 102 9 201 23 104 

10 204 22 101 10 202 24 103 

11 20C 23 lClK 11 203 25 102 

12 GNO 24 VCC 12 204 26 101 

13 20C 27 lClK 

14 GNO 28 VCC 

© Ie MASTER 1983 



876 logic symbol t 

10C 
(2) 

,...." 

DUAL 4·BIT D·TYPE EDGE· (23) 

TRIGGERED FLlp·FLOPS 
lCLK 

(1 ) ....... lPRE 
WITH INVERTED OUTPUTS 

101 
(3) 

• Three-state buffer-type outputs 
102 

(4) 
drive bus lines directly (5) 

Each 4-bit word has own clock, 103 • (6) 
104 

preset, and output control inputs 

typical performance 
20C (11) ....... 

(14) 
DATA TIMES 2CLK 

2PRE 
(13) ,......, 

TYPE FREQ POWER SET· 
HOLD (7) 

UP 201 
(8) 

202 SN54ALS876 50 MHz 86.7 mW 10 nst 4 nst 
203 

(9) 
SN74ALS876 50 MHz 86.7 mW 10 nst o nst 

204 
(10) 

t · Rising edge of clock pulse 

SN54ALS876 (JT,FH) SN74ALS876 (NT,FN) 
SN54AS876 (JT,FH) SN74AS876 (NT,FN) 

I 877 logic symbol t 

! 

a·BIT UNIVERSAL [PORT CONTROLLER) 

SO~ 

JEN~ TRANSCEIVER/PORT Sl~ SRG8 

CONTROLLERS 
S2~ 

9 ~(4/5/6)-
CLK~ Z9 9 ~Cl0/7R 

• 8 selectable transceiver/port ., , r r 
1=0 ;>1 

functions 

"R~:~ 
;>1 

Zll .11 (4/5/6)100 

• 3-state buffer-type outputs Z12 12 (0/2)100 (0/2/4) C>V' 
V'<](1/3/5) 12 o Z13 

drive bus lines directly 13,1 13 (1/3)100 2/4 

• 24-pin 300-mil package 14(3/5) Z14 

A2~ 
;>1 1=0 ;>1 

SN54AS877 (JT,FH) Z15 15 (0/2)100 (0/2/4)C>V' 

SN74AS877 (NT,FN) 
V'<](1/3/51 15 o Z16 

16,1 16 (1/3)100 2/4 

I 

17(3/5) Z17 

A3~ 
A4~ 
A5~ 
A6~ 
A7~ 

(11) ;>1 1=0 ;>1 

A8~ Z33 33 (0/2)100 (0/2/4)C> 

V'<](1/3/5) 33 o Z34 

34,1 34 (1/3)100 2/4 35 

35(3/5) - Z35 

tPin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

EN 

Cl 

S ., r 
10 [> V 

EN 

C1 

S , r 
10 [> V 

(21) 

...,.J 
61 

(20) 
.-. ... 62 

--..J 

~1 63 
... (18) 

(17) :: 

(16) 
66 

(15) 67 

(14) 

~ 
B8 

(13) 08 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

@ Ie MASTER 1983 

PRODUCT GUIDE 

pin assignments 

JT, NT PACKAGES 

1 1'J5Rr 13 2'J5Rr 
2 1~ 14 2ClK 

3 101 15 204 

'" 
(22) 

1(11 4 102 16 203 

I'. 
(21) 5 103 17 202 

(20) 
lQ2 6 104 '19 201 

"""" 103 7 201 19 104 (19) 
"""" 104 8 202 20 103 

9 203 21 102 
10 204 22 101 
11 20C 23 1 ClK 
12 GNO 24 vce 

'" 
(18) 

201 
FH, FN PACKAGES 

(17) 1 nc 15 nc 

'" 202 2 1~ 16 2PRE 
I'. 

(16) 
203 3 laC 17 2ClK 

'" 
(15) 

204 4 101 18 204 

5 102 19 203 

6 103 20 2(l2 

7 104 21 201 

8 nc 22 nc 

9 201 23 104 

0 202 24 103 
1 203 25 102 

12 204 26 101 
13 2~ 27 lClK 
14 GNO 28 VCC 

pin assignments 

JT, NT PACKAGES FH, FN PACKAGES 
1 50 13 08 1 nc 15 nc 

2 51 14 B8 2 50 16 08 
3 52 15 B7 3 51 17 B8 
4 Al 16 B6 4 52 18 B7 

5 A2 17 B5 5 Al 19 B6 
6 A3 18 B4 6 A2 20 B5 
7 A4 19 B3 7 A3 21 B4 

8 A5 20 B2 8 nc 22 nc 

9 A6 21 B1 9 A4 23 B3 
10 A7 22 5ER[N 10 A5 24 B2 
11 A8 23 ClK 11 A6 25 Bl 
12 GNO 24 Vec 12 A7 26 5ERIN 

13 A8 27 elK 
14 GNO 28 VCC 

1009 
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878 logic symbol, 'ALS878, ~AS878t 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS lOC (2) ....... EN 
lCLK (23) ~Cl • Three-state buffer-type outputs 
1m 

(1) ....... lR • Each 4-bit word has clock, clear, .., r-
and output control inputs 101 

(3) 
[> \J 10 

(4) 
102 typical performance 
103 

(5) 

TYPE FREQ PqWER 
DATA TIMES 

104 
(6) 

SET-UP HOLD 
SN54ALS878 50 MHz 86.7 mW 10 nst 4 nst (11) ....... 

20C SN74ALS878 50 MHz 86.7 mW 10 nst o nst EN 
(14) 

SN54AS878 2CLK Cl 

SN74AS878 2m 
(13) ....... 

lR 
~ r 

(7) 
tRising edge of clock pulse 201 10 ,[> \J 
SN54ALS878 (JT,FH) SN74ALS878 (NT,FN) 202 

(8) 

SN54AS878 (JT,FH) SN74AS878 (NT,FN) 203 
(9) 

204 
(10) 

879 logic symbol, 'ALS879, 'AS879t 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH INVERTED OUTPUTS 

• Three state buffer-type outputs 

• Each 4-bit word has clock, clear, 
and output control inputs. 

typical performance 

TYPE FREQ POWER DATA TIMES 
SET-UP HOLD 

SN54ALS879 50 MHz 86.7 mW 10 nst 4 nst 
SN74ALS879 50 MHz 86.7 mW 10 nst o nst 
SN54AS879 
SN74AS879 

tRising edge of clock pulse 
SN54ALS879 (JT.FH) SN74ALS879 (NT.FNI 
SN54AS879 (JT.FH) SN74AS879 (NT,FN) 

t Pin numbers shown on logic symbols are for JT and NT packages only. 

nc - no internal connection. 

- (2) ....... 10C EN 

lCLK 
(23) 

Cl - (1 ) ....... lClR lR 

(3) 
., 

101 [> 10 
(4) 

102 

103 
(5) 

104 
(6) 

20C (11) ...... 
(14) 

EN 
2CLK Cl - (13) ,......, 

lR 2CLR 

(7) 
., 

201 10 [> 
202 

(8) 

(91 
203 

(10) 
204 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012- DALLAS. TEXAS 75265 

1010 

r 
\J ....... 

....... 

..... 

..... 

r 
\l 1""0.. 

1"-0.. 

....... 
t"-.. 

(22) 
101 

(21) 
102 

(20) 
103 

(19) 
104 

(18) 201 

(17) 202 

(16) 203 

(15) 204 

(22) 
1 ell 

(21) 
102 

(20) 
103 

(19) 
104 

(18) 
201 

(17) 
202 

(16) 
203 

(15) 
204 

pin assignments 

JT. NT PACKAGES 

1 lCLR 13 2CLR 

2 lOC 14 2CLK 

3 101 . 15 204 
4 102 16 203 

5 103 17 202 

6 104 18 201 

7 201 19 104 

8 202 20 103 

9 203 21 102 
10 204 22 101 
11 20C 23 lCLK 

12 GNO 24 VCC 

FH. FN PACKAGES 

1 nc 15 nc 

2 lCLR 16 2CLR 

3 lOC 17 2CLK 

4 101 18 204 

5 102 19 203 

6 103 20 202 

7 104 21 201 

8 nc 22 nc 

9 201 23 104 

10 202 24 103 

11 203 25 102 

12 204 26 101 

13 20C 27 lCLK 
14 GNO 28 Vcc 

pin assignments 

JT. NT PACKAGES 

1 lCLR 13 2CLR 

2 1OC- 14 2CLK 

3 101 15 204 

4 102 16 203 

5 103 17 202 

6 104 18 201 

7 201 19 104 

8 202 20 103 

9 203 21 102 

10 204 22 101 

11 20C 23 lCLK 

12 GNO 24 VCC 
! 

FH. FN PACKAGES 

1 nc 15 nc 

2 lCLR 16 2CLR 

3 10C 17 2CLK 

4 101 18 204 

5 102 19 203 

6 103 20 202 

7 104. 21 201 

8 nc 22 nc 

9 201 23 104 

10 202 24 103 

11 203 25 102 

12 204 26 101 

13 20C 27 1CLK 

14 GNO 28 VCC 

I 
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880 logic symbol t 

DUAL 4-BIT D-TYPE LATCHES lOC (2) - EN 

WITH INVERTED OUTPUTS lC 
(23) 

Cl 

lPRE 
(1) 

-- s • Three-state buffer-type outputs ., r-
101 

(3) 
C> 'V !"oo.. 

(22) 
101 drive bus lines directly 10 

102 
(4) 

~ 
(21) 

• Each 4-bit word has enable, (5) (20) 
102 

103 ~ 1(13 preset, and output control 
104 

(6) 
~ 

(19) 
104 

inputs 

typical performance 20C (11) - EN 

2C 
(14) 

! IOUTPUT!DELAY!POWER! 
Cl 

TYPE 
2PRE 

(13) -"s 
I 'ALS880 I Q , 11.5 ns I 88 mW I ., r (7) (18) 

201 10 C> 'V~ 201 

SN54ALS880(JT,FH) SN74ALS880 (NT,FN) 202 
(8) ..... (17) 

202 
SN54AS880 (JT,FH) SN74AS880 (NT,FN) 203 

(9) ...... (16) 
203 

204 
(10) ..... (15) 

204 

881 logic Iymbolt 

ARITHMETIC LOGIC UNITSI ALU 
SO~ 0 .... 

FUNCTION GENERATORS 
Sl~ (0 ... 15) CP ~p 

• 4-bit ALU's/Function S2~ 0 ::::....!.lli..G' 
Generators .ral (0 ... 15) CG 

S3..ill....- 6(P=0) Q --.i1!L A=B • Same operating modes as 
M...ill.- ~Cn+4 'AS181A, 'S181A expanded to (0 ••• 15) CO 

include status register checks Cn~ CI ..., I 
typical performance AO~P 

~l!o 
80 -ill...c::. 0 

[1] 

CARRY 16-BIT TOTAL 
TYPE TIME ADD TIME POWER Al~P ~Fl [2] 

'AS881A 7.5 ns 20 ns 560 mW "Bl~O 

SN54AS881 A (JT,FH) A2 JlliJ:::. P 
~F2 

82E!!lb 0 
[4) 

SN74AS881 A (NT,FN) 
A3~P 

~F3 B3~0 [8) 

t Pin numbers shown on logic symbols are for JT and NT packages only. 

nc - no intemal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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pin assignments 

Jr, NT PACKAGES FH, FN PACKAGES 

1 ,jS~ 13 2PRr 1 nc 15 nc 

2 loe 14 2C 2 1 PRE 16 2PRE 

3 101 15 2il4 3 loe 17 2C 

4 102 16 203 4 101 18 204 

5 103 17 202 5 102 19 203 

6 104 18 201 6 103 20 202 

7 201 19 104 7 104 21 201 

8 202 20 103 8 nc 22 nc 

9 203 21 102 9 201 23 104 

10 204 22 101 10 202 24 103 

11 20C 23 lC 11 203 25 102 

12 GNO 24 VCC 12 204 26 101 

13 20C 27 lC 

14 GNO 28 VCC 

pin assignments 

JT, NT PACKAGES 

1 So 13 T3 

2 AO 14 A=B 

3 53 15 Jr 
4 52 16 Cn +4 
5 51 17 ~ 
6 so 18 B3 
7 Cn 19 A3 
8 M 20 132 
9 f"o 21 A2 

10 ~1 22 lh 
11 F2 23 A1 
12 GNO 24 vcc 

FH, FN PACKAGES 
1 nc 15 nc 

2 BO 16 F3 

3 AO 17 A=B 
4 53 18 ~ 

5 52 19 Cn +4 
6 51 20 G 

. 7 SO 21 S3 
8 nc 22 nc 

9 Cn 23 A3 
10 M 24 82 
11 FO 25 A2 
12 Fl ,26 Bl 
13 F2 27 Al 
14 GNO 28 VCC 

1011 
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882 logic Iymbolt 

32·BIT LOOK·AHEAD CPG 

CARRY GENERATORS Cn (1) CI 

• Directly compatible with 
Po (3) - CPO 

'AS181, 'AS881, and 
GO (2) - CGO 

P1 (5) - CP1 'S181 ALU's 
~1 (4) - CG1 

typical performance 152 (8) - CP2 C01 
~2 (7) - CG2 

TYPE 
CARRY TOTAL P3 (10) - CP3 C03 

TIME POWER G3 (9) - CG3 

'AS882 8 ns 325mW P4 (14) - CP4 C05 
G4 (13) -

SN54AS882 (JT,FH) 
CG4 

Ps (1S) - CP5 C07 
SN74AS882 (NT,FN) G5 (15) - CG5 

PS (19) ... CPS 

GS 
(18) _ 

CGS 

P7 
(21) _ 

CP7 

G7 
(20) _ 

CG7 

885 logic symbolt 

8·BIT MAGNITUDE COMP 

COMPARATORS ,_ (1) 
M [LOGIC) 

LA b 
• Choice of logical or arithmetic 

M [ARITH, 2s COMP) 

PLE (23) , 
C1 comparisons 

• Latchable P input ports; PO 
(15) 

10 I 0 0 

power clear P1 (1S) 

P2 (17) 

SN54AS885 (JT,FH) P3 (18) 

(19) P 
P4 

SN74AS885 (NT ,FN) (20) P5 

P6 (21) 

P7 (22) 7 
~ (3) 

P>O > 
P<o (2) < 

00 (11 ) 0 .... 

01 (10) 

02 (9) 

03 (8) 

04---EL-
~ a 

05 (6) 

06~ 
07~ 7", 

t Pin numbers shown on logic symbols are for JT and NT packages only, 

nc - no internal connection, 

pin ass,ignments 

JT. NT PACKAGES 

1 Cn 13 G4 
2 GO 14 P4 
3 1>0 15 G5 
4 G1 16 15"5 
5 P1 17 Cn+24 
6 Cn +8 18 G6 
7 G2 19 P6 

(S) Cn+8 8 P2 20 G7 
9 G3 21 P7 

(11) Cn+1S 10 P3 22 Cn + 32 
11 Cn + 16 23 nc 

(17) Cn+24 12 GND 24 Vce 

(22) Cn+32 

pin assignments 

JT. NT PACKAGES 

1 u:3: 13 P>Oout 
2 P<Oin 14 P<Oout 
3 P>Oin 15 PO 
4 Q7 16 P1 
5 06 17 P2 
6 05 18 P3 
7 04 19 P4 
8 03 20 P5 
9 02 21 P6 

10 01 22 P7 
11 00 23 PLE 
12 GND 24 Vec 

P>O 
(13) 

P>O 

P<o 
(14) P<O 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

1012 

FH. FN PACKAGES 

1 nc 15 nc 
2 Cn 16 G4 
3 ~O 17 P4 
4 PO 18 G5 
5 ~1 19 P5 
6 P1 20 Cn +24 
7 Cn +8 21 G6 
8 nc 22 nc 
9 G2 23 P6 

10 P2 24 <37 
11 G3 25 P7 
12 P3 26 Cn +32 
13 Cn+16 27 nc 
14 GND 28 Vce 

FH. FN PACKAGES 

nc 15 nc 
UA 16 P>Oout 

3 P<Oin 17 P<Oout .-
4 p>Oin 18 PO 
5 07 19 P1 
6 06 20 P2 
7 05 21 P3 
8 nc 22 nc 
9 04 23 P4 

10 03 24 P5 
11 02 25 P6 
12 01 26 P7 
13 00 27 PLE 
14 GND 28 Vee 

@ Ie MASTER 1983 



1000 
QUAD 2-INPUT NAND GATES 

• Increased output drive capability 

over'LSOO 

typical performance 

LOW· HIGH· 

LEVEL LEVEL POWER/ 
TYPE DELAY 

OUTPUT OUTPUT GATE 

CURRENT CURRENT 

S N 54 A LS 1 000 12 rnA -1 rnA 4 ns 3rnW 

SN74ALS1000 24 rnA -2.6 rnA 4 ns 3rnW 

SN54ALS1000 (J,FH) SN74ALS1000 (N,FN) 

1002 
QUAD 2-INPUT NOR BUFFER GATES 

• Increased output drive capability 

over'LS02 

typical performance 

LOW· HIGH· 

TYPE LEVEL LEVEL DELAY POWER! 
OUTPUT OUTPUT GATE 

CURRENT CURRENT 
SN54ALS1002 12 rnA -1 mA 4 ns 4 rnW 
SN74ALS1002 24 mA -2.6 rnA 4 ns 4 mW 
SN54AS1002 
SN74AS1002 

SN54ALS 1002 (J,FH) SN74ALS1002 (N.FN) 
SN54ASl'002 (J,FH) SN74AS1002(N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

logic symbol t 

lA.....llL &[> 

1B--.J!L.. 

2A~ 
2B~ 
3A~ 
3B~ 
4A~ 
4B~ 

positive logic: Y=AB 

logic symbol t 

lA~ ~1[> 

lB~ 
2A~ 
2B~ 
3A-.J!L 

3B~ 
4A 

(11 ) 

(12) 
4B~ 

positive logic: Y =A+B 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

© Ie MASTER 1983 

PRODUCT GUIDE 

pin assignments 

~lY 
J. N PACKAGES 

1 1A 8 3Y 

2 1B 9 3A 

~2Y 
3 1Y 10 3B 

" 2A 11 "Y 
5 2B· 12 4A 

~3Y 
6 2Y 13 4B 
7 GND 14 Vee 

~4Y FH. FN PACKAGES 

1 nc 11 nc 

2 1A 12 3Y 

3 1B 13 3A 

4 1Y 14 3B 

5 nc 15 nc 

6 2A 16 4Y 
7 nc 17 nc 

8 2B 18 4A 

9 2Y 19 4B 

10 GND 20 Vee 

pin assignments 

~lY 
J. N PACKAGES 

1 1Y 8 3A 

2 1A 9 3B 

3 1B 10 3Y 

~2Y 4 2Y 11 4A 

5 2A 12 4B 

6 2B 13 4Y 

~3Y 7 GND 14 Vee 

FH. FN PACKAGES 
~4Y 1 nc 11 nc 

2 1Y 12 3A 

3 1A 13 3B 

4 1B 14 3Y 

5 nc 15 nc 

6 2Y 16 4A 

7 nc 17 nc 

8 2A 18 4B 

9 2B 19 4Y 

10 GND 20 Vee 

\ 
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1003 
QUAD 2·INPUT NAND 

BUFFER GATES WITH 

OPEN-COLLECTOR OUTPUTS 

• Increased drive capability over 

'LS03 

typical performance 

HIGH· LOW· 

LEVEL 
TYPE 

LEVEL 

OUTPUT OUTPUT 

VOLTAGE CURRENT 

SN54ALS1003 5.5 V 12 rnA 

SN74ALS1003 5.5 V 24 rnA 

DELAY 

14.5 ns 

14.5 ns 

SN54ALS1003 (J,FH) SN74ALS1003 (N,F N) 

1004 

logic symbolt 

1A 
(1) &[> 

18 
(2) 

2A 

28 

3A 

38 

4A 

POWER! 48 
(13) 

GATE 
positive logic: Y=AB 

3mW 

3mW 

HEX INVERTER 

BUFFER GATES 

1A 

2A 

3A 

4'A 

r---1Y 

• Increased drive capability over 
LS04 

typical performance 

LOW· HIGH· 

TYPE 
LEVEL LEVEL 

OUTPUT OUTPUT 

CURRENT CURRENT 

SN54A LS1 004 12 mA -1mA 

SN74ALS1004 24 mA -2.6 rnA 

positive logic: Y = A 

SN54ALS1004 (J,FH) SN74ALS1004 (N,F N) 

1005 
HEX INVERTER 

BUFFER GATES 

WITH OPEN-COLLECTOR 

OUTPUTS 

• Increased drive capability over 
LS05 

typical performance 

LOW· HIGH· 

TYPE 
LEVEL LEVEL 

OUTPUT OUTPUT 

CURRENT CURRENT 

SN54ALS1005 12 rnA -1 rnA 

SN74ALS1005 24 rnA -2.6 rnA 

1A 

2A 

3A 

4A 

5A 

[> 

positive logic: Y = A 

SN54ALS1005 (J,FH) SN74ALS1005 (N,F N) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
INCORPORATED 
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1014 

pin assignments 

J. N PACKAGES 

1 1A 8 3Y 
2 1B 9 3A 

3 1Y 10 3B 
4 2A 11 4Y 

5 2B 12 4A 

6 2Y 13 4B 
7 GND 14 Vee 

FH. FN PACKAGES 

1 nc 11 nc 

2 1A 12 3Y 

3 1B 13 3A 
4 1Y 14 38 

5 nc 15 nc 

6 2A 16 4Y 

7 nc 17 nc 

8 28 18 4A 

9 2Y 19 48 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES_ 
1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 SY 3 1Y 13 4A 
4 2Y 11 . SA 4 2A 14 SY 

S 3A 12 6Y S nc 1 S nc 

6 3Y 13 6A 6 2Y 16 SA 
7 GND 14 Vce 7 nc 17 nc 

8 3A 18 6Y 
9 3Y 19 6A 

10 GND 20 Vce 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 
1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 SY 3 1Y 13 4A 

4 2Y 11 SA 4 2A 14 SY 

S 3A 12 6Y S nc 1S nc 

6 3Y 13 6A 6 2Y. 16 SA 
7 GND 14 Vce 7 nc 17 nc 

8 3A 18 6Y 
9 3Y 19 6A 

10 GND 20 Vee 

@ Ie MASTER 1983 



1008 logic symbolt 

QUADRUPLE 2-INPUT POSITIVE-AND 1A--11L-
BUFFER GATES 18--E..L 

• Increased drive capability over 2A~ 
LS08 

28~ 
typical performance 

3A~ 
LOW- HIGH- 38 --1!.!!L 
LEVEL LEVEL 

TYPE 4A~ OUTPUT OUTPUT 
CURRENT CURRENT 48~ 

SN54ALS1008 12 rnA -1 MA 
SN74ALS1008 24 rnA -2.6 rnA positive logic: 
SN54AS1008 
SN74AS1008 

SN54ALS 1008 (J,FH) SN74ALS1008 (N,FN) 
SN54AS 1008 (J,FH) SN74AS1008 (N,FN) 

1010 logic symbolt 

TRIPLE 3-INPUT POSITIVE-NAND 1A--11L-

BUFFER GATES 18~ 

• Increased drive capability over 1C~ 
LS10 2A~ 

typical performance 28~ 
LOW- HIGH- 2C~ 

TYPE 
LEVEL LEVEL 3A~ 

OUTPUT OUTPUT 38~ 
CURRENT CURRENT 

3C-.!!!L 
SN54ALS1010 12 rnA -1 rnA 

SN74ALS1010 24 rnA -2.6 rnA positive logic: 

SN54ALS1010 (J,FH) SN74ALS1010 (N,FN) 

1011 logic Iymbolt 

TRIPLE 3-INPUT POSITIVE-AND 1A..J!L 
BUFFER GATES 18~ 
• Increased drive capability over 1C~ 

LS 11 
2A~ typical performance 
28~ 

LOW- HIGH-
2C~ 

LEVEL LEVEL 
TYPE 3A~ OUTPUT OUTPUT 

CURRENT CURRENT 38~ 
SN54ALS1011 12 rnA -1 rnA 3C--1!!L 

SN74ALS1011 24 rnA -2.6 rnA 
positive logic: 

SN54ALS1011 (J,FH) SN74ALS1011 (N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

&1> 
~1V 

~2V 

----l!!!. 3 V 

~4V 

Y=AB 

&1> 

~1V 

~2V 

~3V 

Y = ABc' 

&1> 
~1V 

~2V 

~3V 

Y=ABC 

TEXAS INSTRUMEN·TS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

@ Ie MASTER 1983 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 3V 1 nc 11 nc 

2 18 9 3A 2 1A 12 3V 

3 1V 10 38 3 18 13 3A 

4 2A 11 4V 4 1V 14 38 

5 28 12 4A 5 nc 15 nc 

6 2V 13 4B 6 2A 16 4V 

7 GND 14 vcc 7 nc 17 nc 

8 2B 18 4A 

9 2V 19 4B 

10 GND 20 vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 3V 1 nc 11 nc 

2 1B 9 3A 2 1A 12 3V 

3 2A 10 3B 3 1B 13 3A 

4 2B 11 3C 4 2A 14 3B 

5 2C 12 av 5 nc 15 nc 

6 2V 13 1C 6 2B 16 3C 

7 GND 14 VCC 7 nc 17 nc 

8 2C 18 1V 

9 2V 19 1C 

10 GND 20 vcc 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 3V 1 nc 11 nc 

2 1B 9 3A 2 1A 12 3V 

3 2A 10 3B 3 1B 13 3A 

4 2B 11 3C 4 2A 14 3B 

5 2C 12 1Y 5 nc 15 nc 

6 2Y 13 1C 6 2B 16 3C 

7 GND 14 VCC 7 nc 17 nc 

8 2C 18 1Y 

9 2Y 19 1C 

10 GND 20 vcc 

: 
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PRODUCT GUIDE 

10'20 logic Iymbolt 

DUAL 4·INPUT NAND BUFFER GATES 1A....!!L &[> 

1B--EL-• Increased drive capability over 
LS20 1C~ 

typical performance 10..JL 

~' 2A--..!!L 
LOW· HIGH· 

2B .J..!.QL 
LEVEL LEVEL 

TYPE 2C-1!!L OUTPUT OUTPUT 
20~ CURRENT CURRENT 

SN54ALS1020 12 rnA -1mA 

SN74ALS1020 24 rnA -2.6 rnA 
powitive logic: Y = ABeD 

SN54ALS1020 (J,FH) SN74ALS1020 (N,F N) 

-' 

1032 logic symbolt 

QUADRUPLE 2·INPUT POSITIVE·OR 1A-..!!L ;;'1[> 

BUFFER GATE 1B~ 

• Increased drive capability over 2A~ 
LS32 2B~ 

typical performance 3A~ 

LOW· HIGH· 3B 
(101 

LEVEL LEVEL 4A~ TYPE OUTPUT OUTPUT 
4B~ CURRENT CURRENT 

SN54ALS1032 12 mA -1 rnA 
SN74ALS1032 24 mA -2.6 rnA positive logic: Y = A+B 
SN54AS1032 
SN74AS1032 

SN54ALS1032(J,FH) SN74ALS 1032 (N ,FN) 
SN54AS1032 (J,FH) SN74AS1032 (N,FN) 

t Pin number$ shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

::::::J!L 1 Y 

::::::J!L 2Y 

~1Y 

~2Y 

~3Y 

r--!lli4Y 

TEXAS INSTRUMENTS 
INCORPORATED' 

POST OFFICE 60X22S012 • DALLAS. TEXAS 75265 

1016 

pin _gnlMnts 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 2Y 1 nc 11 nc 

2 19 9 2A 2 1A 12 2Y 

3 nc 10 29 3 19 13 2A 

4 1e 11 nc 4 nc 14 29 

5 10 12 2e 5 nc 15 nc 

6 1Y 13 20 6 1e 16 nc 

7 GNO 14 Vee 7 nc 17 nc 

8 10 18 2e 

9 1Y 19 20 

10 GNO 20 Vee 

pin _ignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 3Y 1 nc 11 nc 

2 18 9 3A 2 1A 12 3Y 

3 1Y 10 38 3 16 13 3A 

4 2A 11 4Y, 4 1Y 14 36 

5 26 12 4A 5 nc 15 nc 

6 2Y 13 46 6 2A 16 4Y 

7 GNO 14 Vee 7 nc 17 nc 

8 26 18 4A 

9 2Y 19 46 

10 GNO 20 Vee 

© Ie MASTER 1983 



1034 logic symbol t 

HEX BUFFERS 

• Non-inverting outputs 

typical performance 

LOW-

TYPE 
LEVEL 

OUTPUT 
CURRENT 

SN54ALS1034 12 rnA 
SN74ALS1034 24 rnA 
SN54AS1034 
SN74AS1034 

HIGH-
LEVEL 

OUTPUT 
CURRENT 

-1 mA 
-2.6 rnA 

SN54ALS 1 034 (J,FH) SN74ALS 1034 (N,FN) 
SN54AS1034 (J,FH) SN74AS1034 (N,FN) 

lA 

2A 

3A 

4A 

5A 

6A 

(1 ) 

(3) 

(5) 

(9) 

(11 ) 

(13) 

[> 

positive logic Y = A 

1035 logic symbolt 

HEX BUFFERS WITH OPEN
COLLECTOR OUTPUTS 

• Non-inverting outputs 

typical performance 

LOW-

TYPE LEVEL 
OUTPUT 

CURRENT 
SN54ALS1035 12 rnA 
SN74ALS1035 24 mA 

HIGH-
LEVEL 

OUTPUT 
VOLTAGE 

5.5 V 
5.5 V 

SN54ALS1035 (J,FH) SN74ALS1 035 (N,FN) 

lA 

2A 

3A 

4A 

5A 

6A 

(1 ) 

(3) 

(5) 

(9) 

(11) 

(13) 

tPin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

[> Q 

Positive logic Y = A 

(2) 

(4) 

(6) 

(8) 

(10) 

(12) 

(2) 

(4) 

(6) 

(8) 

(10) 

(12) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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lY 

2Y 

3Y 

4Y 

5Y 

6Y 

lY 

2Y 

3Y 

4Y 

5Y 

6Y 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 4Y 1 nc 11 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 SY 3 1Y 13 4A 

4 2Y 11 SA 4 2A 14 SY 

S 3A 12 6Y S nc 1S nc 

6 3Y 13 6A 6 2Y 16 SA 

7 GND 14 vee 7 nc 17 nc 

8 3A 18 6Y 

9 3Y 19 6A 

10 GND 20 vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1A 8 4Y 1 nc 1,1 nc 

2 1Y 9 4A 2 1A 12 4Y 

3 2A 10 SY 3 1Y 13 4A 

4 2Y 11 SA 4 2A 14 SY 

S 3A 12 6Y, S nc 1S nc 

6 3Y 13 6A 6 2Y 16 SA 

7 GND 14 vee 7 nc 17 nc 

8 3A 18 6Y 

9 3Y 19 6A 

10 GND 20 vee 
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1240 logic symbolt 

OCTAL BUFFERS/LINE - (1) 
lG EN 

DRIVERS/LINE RECEIVERS_ 

(inverted three-state outputs) lAl~ 
lA2~ 

• Low power version of • ALS240, AS240 lA3~ 
typical performance lA4 ..!!!!..-

MAX MAX POWER 
2G (19) EN 

TYPE DELAY SOURCE SINK 01551- 2Al ..!..!.!.!..... 
CURRENT CURRENT PATION 2A2 .J.gL 

SN54ALS1240 9 -12 rnA I 8 rnA 2A3~ 
SN74ALS1240 9 -15 rnA 16 rnA 47.5 rnW 

2A4 ....!..!!L-
SN74ALS1240-1 9 -15 rnA 24 rnA 

SN54ALS1240 (J,FH) SN74ALS1240(N, FN) 
SN74ALS1240-1 (N,FN) 

1241 logic symbolt 

OCTAL BUFFERS/LINE lG (1) EN 

DRIVERS/LINE RECEIVERS 
lAl~ (non-inverted three-state outputs) (4) 
lA2-• Low power version of 'ASL241, LS241 (6) 
lA3-

typical performance lA4~ 

2G 
(19) 

EN 
MAX MAX POWER 

TYPE DELAY SOURCE SINK 01551- '2Al~ 
CURRENT CURRENT PATION 2A2~ 

SN54ALS 1241 9 -12 rnA 8 rnA (15) 
2A3-

SN74ALS1241 9 -15 rnA 16 rnA 47.5 rnW 2 A4 ..!.!.Zl.-
SN74ALS 1241-1 9 -15 rnA 24 rnA 

SN54ALS1241 (J,FH) SN74ALS1241 (N,FN) 
SN74ALS1241-1 (N,FN) 

1242 logic symbolt 

(13) 

QUADRUPLE BUS G8A~:Nl 
GAB (1) EN2 

TRANSCEIVERS 

(inverted three-state outputs) 
(3) 

AltVl 

• Low power version of ALS242, LS242 - (4) 
A2t 

typical performance 
A3 (5) __ ..,..... 

(6)~ MAX MAX POWER 
TYPE DELAY SOURCE SINK 01551- A4t 

CURRENT CURRENT PATION 
SN54ALS1242 -12 rnA 8 rnA 
SN74ALS1242 -15 rnA 16 rnA 
SN74ALS1242-1 -15 rnA 24 rnA 

SN54ALS 1242 (J,FH) SN74ALS1242 (N. FN) 
SN74ALS1242-1 (N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

C> V:::::.......!.! lYl 

~lY2 
~1Y3 
~1Y4 

C> V~ 2Yl 

~2Y2 
~2Y3 
~2Y4 

(1S) 
C> y-1Yl 

~1Y2 
~1Y3 
~1Y4 

C> v~2Yl 
----..!2!.. 2Y 2 

~2Y3 
~2Y4 

(11) 
<l ~Bl 
C> 2 V (10) 

~B2 

~B3 

~B4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFF)eE BOX 225012 • DALLAS, TEXAS 75265 

1018 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1~ 11 2Al 1 1~ 11 2Al 

2 1Al 12 lY4 2 1A1 12 1Y4 

3 2Y4 13 2A2 3 2Y4 13 2A2 

4 1A2 14 lY3 4 1A2 14 1Y3 

5 2Y3 15 2A3 5 2Y3 15 2A3 

6 lA3 16 lY2 6 1A3 16 lY2 

7 2Y2 17 2A4 7 2Y2 17 2A4 

8 lA4 18 lYl 8 lA4 18 1Yl 

9 2Yl 19 2G 9 2Yl 19 2G 

10 GND 20 Vee 10 GND 20 vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 Hj 11 2Al 1 lrr 11 2A1 

2 lAl 12 lY4 2 lAl 12 lY4 

3 2Y4 13 2A2 3 2Y4 13 2A2 

4 lA2 14 lY3 -4 lA2 14 lY3 

5 2Y3 15 2A3 5 2Y3 15 2A3 

6- lA3 16 lY2 6 lA3 16 lY2 

7 2Y2 17 2A4 7 2Y2 17 2A4 

8 lA4 18 lYl 8 lA4 18 lYl 

9 2Yl 19 2G 9 2Yl 19 2G 

10 GND 20 Vee 10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 GAB 8 B4 1 nc 11 nc 

2 nc 9 B3 2 GAB 12 B4 

3 Al 10 B2 3 nc 13 B3 

4 A2 11 Bl 4 Al 14 B2 

5 A3 -12 nc 5 nc 15 nc 

6 A4 13 GBA 6 A2 16 Bl 

7 GND 14 Vee 7 nc 17 nc 

8 A3 18 nc 

9 A4 19 GBA 

10 GND 20 Vee 

© Ie MASTER 1983 



1243 logic symbolt 

(131 
ENl QUADRUPLE BUS 

GBA 

GAB 
(11 

EN2 
TRANSCEIVERS 

A1r 

(11) 
(non-inverted three-state outputs) \71 <J ~Bl 

Low power version of ALS243, LS243 
C> 2\7 (101 • ~ A2 ~B2 

typical performance 

A3~ =T B3 

MAX MAX POWER 
A4~ =T B4 

TYPE DELAY SOURCE SINK 01551-
CURRENT CURRENT PATION 

SN54ALS1243 -12 mA 8 mA 

SN74ALS1243 -15 mA 16 mA 
SN7 4ALS 1243-1 -15 mA 24 mA 

SN54ALS1243 (J,FH) SN74ALS1243 (N,FN) 
SN74ALS1243-1 (N,FN) 

1244 logic symboit 

OCTAL BUFFERS/LINE 
lG (1) 

EN 

DRIVERS/LINE RECEIVERS lAl~ ~ 7~'Y' 
(non-inverted three-state outputs) lA2~ ~'Y2 

lA3~ (141 
0 Low power version of ALS244, LS244 '-- lY3 

lA4~ ~'Y4 
typical performance 

2G (191 EN 

MAX MAX POWER 
TYPE DELAY SOURCE SINK 01551-

2Al~ [> \J~2Yl 

CURRENT CURRENT PATION 
2A2~ ~2Y2 

SN54ALS1244 9 ns -12 mA 8 mA 2A3~ ~2Y3 
SN74ALs1244 9 ns -15 mA 16 mA 45 mW 2A4~ ~2Y4 
SN74ALS 1244-1 9 ns -15 mA 24 mA 

SN54ALS 1244 (J,FH) SN74ALS1244 (N,FN) 
SN74ALS1244-1 (N,FN) 

1245 logic symbol t 

OCTAL BUS TRANSCEIVERS G~G3 
DIR~3ENl [BA] (non-inverted three-state outputs) 
, 3 EN2 [AB] 

• Low power version of ALS245, LS245 (21 ' (181 
Al ~ 71 <J ttBl 

typical performance 
(31 [> 2\J (171 

A2~ ~B2 

~ MAX MAX POWER A3~ B3 

TYPE DELAY SOURCE SINK 01551- A4~ ~B4 
~ CURRENT CURRENT PATION A5~ B5 

SN54ALS1245 8 -12 mA 8 mA A6 fat+- ~B6 
SN74ALS1245 ~ 8 -15 mA 16 mA 113 mW A7~ B7 

SN74ALS 1245-1 ~ 8 -15 mA 24 mA A8~ B8 

SN54ALS1245 (J,FH) SN74ALS1245 (N,FN) 
SN74ALS 1245-1 (N,FN) 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
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pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 GAB 8 B4 1 nc 11 nc 

2 nc 9 B3 2 GAB 12 B4 

3 A1 10 B2 3 nc 13 B3 

4 A2 11 B1 4 A1 14 B2 

5 A3 12 nc. 5 nc 15 nc 

6 A4 13 GBA 6 A2 16 B1 

7 GND 14 Vee 7 nc 17 nc 

8 A3 18 nc 

9 A4 19 GBA 

10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 1G 11 2A1 1 1G 11 2A1 

2 1A1 12 1Y4 2 1A1 12 1Y4 

3 2Y4 13 2A2 3 2Y4 13 2A2 

4 1A2 14 1Y3 4 1A2 14 1Y3 

5 2Y3 15 2A3 5 2Y3 15 2A3 

6 1A3 16 1Y2 6 1A3 16 1Y2 

7 2Y2 17 2A4 7 2Y2 17 2A4 

8 1A4 18 1 Y1 8 1A4 18 1 Y1 

9 2Y1 19 2G 9 2Y1 19 2G 

10 GND 20 Vee 10 GND 20 Vee 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 DIR 11 B8 1 DIR 11 B8 

2 A1 12 B7 .2 A1 12 B7 

3 A2 13 B6 3 A2 13 B6 

4 A3 14 B5 4 A3 14 B5 

5 A4 15 B4 5 A4 15 B4 

6 A5 16 B3 6 A5 16 B3 

7 A6 17 B2 7 A6 17 B2 

8 A7 18 B1 8 A7 18 B1 

9 A8 19 G 9 A8 19 G 

10 GND 20 Vee 10 GND 20 Vee 
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1616 

16- x -16-8IT MULTIMODE MULTIPLIERS 

• Multiplies Any Combination of Unsigned, Signed, Integer, or • Flexible Input-Output Format Aids in Expansion to Multiple 
Fractional Inputs 

• Registered Inputs and Outputs 

• Comparable to TRW's MPY-16HJ 

• Choice of Single-Signed, Double-Signed, Unsigned, or 
Signed Fractionally Adjusted Output 

• Overflow Detected if a Combination of Input Data and/or 
Output Formats Result in a Number that Cannot be 
Represented 

• Rounding is Provided for Both Integer and Fractional 
Results 

Precision Results 

• 55 ns Typical Unclocked Multiply Time 

• Power Dissipation Approximately 1.5 W 

• 3-State Outputs 

• Ideal for Signal Processing, Including Digital Filters, FFTs, 
and Automatic Line ·Integration 

• Output may be Complemented 

• Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

logic symbol pin assignments 

16 X 16 MULTIPLIER 

<I> 
'ALS1616 

OElS 

O£MS 

(6) ....... 
OE (PRO-PR15) 

(42),.......". 
OE (PR16-PR31) 

FT 
(44) 

OUT REG FEED THRU 

ClK P 
(7) 

elK P 

elK OP 

OPO 

OP1 

OP2 

RND 

(41) 
eLK OP 

(511 

(50) lOP CODE (45) 

(52) 
ROUND 

CHGSIGN (48) 
CHGSIGN 

eLK x 

CLK V 

(53) 

(8) 
elK x 
ClK V .., r 

xo 

X4 

X5 

X15 

{ 
.... (9) ..... · (5) 0 

. 
VIIN)V7 • · .. · PR(OUT). · · • ... (24) 

· 15 ..... 
(1 ) · 4 (25) 

(64) x {6 · · 5 

PR V7 : · • · · · · (40) 
(54) • 31 

1~ 

YO/PRO 

V15/PR15 

PR16 

PR31 

OVER FLOW V7 ~ OVR 

SN 54ALS 1616 (JD) SN74ALS1616 (JD) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

1020 

JD PACKAGE 

1 X4 33 PR24 
2 X3 34 PR25 
3 X2 35 PR26 
4 Xl 36 PR27 
5 XO 27 PR28 
6 OElS 38 PR29 
7 ClKP 39 PR30 
8 ClKY 40 PR31 
9 YO/PRO 41 ClKOP 

10 Yl/PRl 42 OEMS 
11 Y2/PR2 43 OVR 
12 Y3/PR3 44 FT 

13 Y4/PR4 45 OP2 
14 Y5/PR5 46 GND 
15 Y6/PR6 47 GND 
16 Y7/PR7 48 CHGSIGN 
17 Y8/PR8 49 VCC 
18 Y9/PR9 50 OPl 
19 Yl0/PR10 51 OPO 
20 Y1 1/PRl 1 52 RND 
21 Yl 2/PRl 2 53 ClKX 
22 Yl 3/PRl 3 54 X15 
23 Y14/PR14 55 X14 
24 Yl 5/PRl 5 56 X13 
25 PR16 57 X12 
26 PR17 58 Xll 

27 PR18 59 Xl0 
28 PR19 60 X9 
29 PR20 61 X8 
20 PR21 62 X7 
31 PR22 63 X6 
32 PR23 64 X5 

For chip carrier information, 
contact the factory. 
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1620, 1621, 1622, 1623 

OCTAL BUS TRANSCEIVERS 

• Bidirectional bus transceivers 

logic symbol, 'ALS 1620, 'LS 1620 t 

GBA .... '1_9_' ......... ~ 
'1 , GAB------1 

• Low power version of ALS 620, 621, 622, 623 ~~..,..:~t!:~=:Jt-~F 
' A1'2' 

typical performance 

MAX MAX 
TYPE OUTPUT SOURCE SINK 

CURRENT CURRENT ~~'4~1~~--------1-~~ 

SN54ALS1620 3-State -12 8 rnA 
SN74ALS1620 3-State -15 16 rnA 
SN74ALS1620-1 3-State -15 24 rnA 
SN54ALS1621 O-C N/A 8 rnA 
SN74ALS1621 O-C N/A 16 rnA 

PRODUCT GUIDE 

pin assignments 

J. N PACKAGES FH. FN PACKAGES 

1 GAB 11 B8 1 GAB 11 BS 

2 A1 12 B7 2 A1 12 B7 

3 A2 13 B6 3 A2 13 B6 

4 A3 14 B5 4 A3 14 B5 

5 A4 15 B4 5 A4 15 B4 

6 A5 16 B3 6 A5 16 B3 

7 A6 17 B2 7 A6 17 B2 

8 A7 18 B1 8 A7 18 B1 

9 A8 19 GBA 9 A8 19 GBA 

10 GND 20 vee 10 GND 20 Vee 

logic symbol, 'ALS1622, 'LS1622t 

SN74ALS1621-1 O-C 
SN54ALS1622 O-C 

N/A 
N/A 

24 rnA 
8 rnA 

~BA .... '1_9_) ......... ::.4) 

( GAB"';" 1...;,)----1 
SN74ALS1622 O-C N/A 16 rnA 
SN74ALS1622-1 O-C N/A 24 rnA 
SN54ALS1623 3-State -12 8 rnA 
SN74ALS1623 3-State -15 16 rnA 
SN7 4ALS 1623-1 3-State -15 24 rnA 

logic symbol, 'ALS1621, 'LS1621 t 
SN54ALS1620 (J,FH) SN74ALS1620 (N,FN) 

SN74ALS1620-1 (N,FN) 
SN54ALS1621 (J,FH) SN74ALS1621 (N,FN) 

SN74ALS1621-1 (N,FN) 

~BA ...;,'_19_I.Jo.,,;:IIII) 

GAB ...;,' 1...;.'----1 

SN54ALS1622 (J,FH) SN74ALS1622 (N,FN) A l' _2-4)1 .. ---1d)1-;;:--l-..... ~ Bl 

SN74ALS162'2-1 (N,FN) 
SN54ALS1623 (J,FH) I SN74ALS1623 (N,FN) 

SN74ALS1623-1 (N,FN) 

A4 '_5-4)1 .. ---1r------L-~~ 

(141 

(131 
A6(_71 .. ~~------~~~ 

tPin numbers shown on logic symbols are for J and N packages only. 

nc no internal connection. 
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B5 

BS 

Al '21 Bl 

(31 
A2' 

(41 
A3 

A4 (51 

A5 
(SI 

(71 
AS 

A8 (91 

logic symbol, 'ALS1623, 'LS1623t 

GBA (191 

GAB (11 

(lSI 
'\71 Bl 

2'\7 

(41 lSI 
A3 B3 

A4 (51 

(61 (141 
A5 B5 

(7) (131 
AS BS 

A7 (SI (121 
B7 

AS (91 

1021 

f/) 
+"" 
C 
Q) 

E 
::J 
~ 
+"" 
f/) 
C 

f/) 
CU 
X 
Q) 

..... 



en -c: 
Q) 

E 
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c: 
en as 
>< 

{E. 

PRODUCT GUIDE 

1638, 1639 
OCTAL BUS TRANSCEIVERS 

• Bidirectional bus transceivers 
• "A" bus outputs are open

collector: "B" bus outputs are 
three-state 

• 'ALS1638-inverting logic 

• 'ALS1639-true logic 

• Low power versions of ' ALS638, , ALS639 

typical performance 

MAX MAX 
TYPE DELAY SOURCE SINK 

SN54ALS1638 7 ns 
SN74ALS1638 7 ns 
SN74ALS 1638-1 7 ns 
SN54ALS1639 8 ns 
SN74ALS1639 8 ns 
SN74ALS1639-1 .8 ns 

SN54ALS 1638 (J,FH) 
SN54ALS 1639 (J,FH) 

CURRENT CURRENT 
-12 mA 8 mA 
-15 mA 16 rnA 
-15 rnA 24 rnA 
-12 rnA 8 rnA 
-15 mA 16 rnA 
-15 mA 24 mA 

SN74ALS1638 (N,FN) 
SN74ALS 1639 (N,FN) 
SN74ALS1638-1 (N,FN) 
SN74ALS1639-1 (N,FN) 

logic symbol, 'ALS1638t 

G (19) 3 

OIR 
(11 

A1 

(3) 
A2 

A3 
(4) 

A4 
(5) 

(6) 
AS 

(7) 
A6 

A7 

(9) 
A8 

logic symbol, , ALS 1639 t 

G 
OIR 

(11 

(2) 
A1 

(31 
A2 

A3 
(4) 

A4 

(6) 
AS 

(7) 
A6 

A7 

A8 

t Pin numbers shown on logic symbols are for J and N packages only. 

nc - no internal connection. 

TEXAS INSTRUMENTS 
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J. N PACKAGES 
1 OIR 11 B8 
2 A1 12 B7 
3 A2 13 B6 

B1 4 A3 14 B5 
5 A4 15 B4 

B2 6 AS 16 B3 
7 A6 17 B2 
8 A7 18 B1 

B3 9 A8 19 G 
10 GNO 20 vee 

B4 

FH. FN PACKAGES 

B5 1 OIR ·11 B8 
2 A1 12 B7 

B6 3 A2 13 B6 
4 A3 14 B5 
5 A4 15 B4 

B7 6 A5 16 B3 
7 A6 17 B2 

B8 8 A7 18 B1 
9 A8 19 G 

10 GNO 20 vee 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

© Ie MASTER 1983 



PRODUCT GUIDE 

1640, 1641, 1642 pin assignments 

1643, 1644, 1645 J. N PACKAGES FH. FN PACKAGES 

1 DIR 11 B8 1 DIR 11 B8 

OCTAL BUS TRANSCEIVERS 2 A1 12 B7 2 A1 12 B7 

3 A2 13 B6 3 A2 13 B6 

• Low power versions of 'ALS640, 'ALS641, 'ALS642 4 A3 14 B5 4 A3 14 B5 
'ALS643, 'ALS644, 'ALS645 5 A4 15 B4 5 A4 1,5 B4 

typical performance 6 A5 16 B3 6 A5 16 B3 

7 A6 17 B2. 7 A6 17 B2 

MAX MAX 8 A7 18 B1 8 A7 18 B1 

TYPE OUTPUT DELAY SOURCE SINK 9 A8 19 <:; 9 A8 19 rr 
CURRENT CURRENT 10 GND 20 Vcc 10 GND 20 Vcc 

SN54ALS1640 3-State 7 ns -12 mA 8 mA 
SN74ALS1640 3-State 7 ns -15 mA 16 mA logic symbol. 'ALS 1640 t 
SN7 4ALS 1640-1 3-State 7 ns -15 mA 24 mA 
SN54ALS1641 O-C N/A 8 mA G (19) J"oo.. G3 

SN74ALS1641 O-C N/A 16 mA DIR /11 ....... 3ENl [BA] 

SN74ALS 1641-1 O-C N/A 24 mA 'L- 3 EN2 [AB) 

SN54ALS1642 O-C N/A 8 mA (21 .., r" (181 

SN74ALS1642 O-C N/A 16 mA Al 
C'71 ~ 

Y71 

Bl 

SN74ALS1642-1 O-C N/A 24 mA 2'7 
131_ ... ....-

SN54ALS1643 3-State -12 mA 8 mA A2 
'L- P 

B2 

SN74ALS1643 3-State -15 mA 16 mA 
SN74ALS1643-1 3-State -15 mA 24 mA A3 

(4) ... ....- .... 1..1 6 ) 
B3 

. 'L- ~51 SN54ALS1644 O-C N/A 8 mA 
SN74ALS1644 O-C N/A 16 mA (5) 

A4 
,L- P 

B4 
SN74ALS1644-1 O-C N/A 24 mA 
SN54ALS1645 3-State 10 ns -12 mA 8 mA (61_ .. __ /141 

AS 85 
SN74ALS1645 3-State 10 ns -15 mA 16 mA L- ~31 SN74ALS1645-1 3-State 10 ns -15 mA 24 mA 

/71 ____ 

A6 B6 

SN54ALS1640 (J,FH) SN74ALS1640 (N,FN) L- P 
SN54ALS1641 (J,FH) SN74ALS1641 (N,FN) A7 

/81 __ ....- ... /121 
B7 

SN54ALS 1642 (J,FH) SN74ALS1642 (N,FN) L-
Ylll SN54ALS1643 (J,FH) SN74ALS1643 (N,FN) . A8 

/91 _ ." 
B8 

SN54ALS1644 (J,FH) SN74ALS1644 (N,FN) L- P 
SN54ALS1645 (J,FH) SN74ALS1645 (N,FN) 

SN74ALS 1640-1 (N,FN) logic symbol, 'ALS 1641 t 
SN74ALS1641-1 (N,FN) 

G /191 "" G3 
SN74ALS 1642-1 (N.FNI 

/11 ....... 3 ENl [BA) SN74ALS1643-1 (N,FN) DIR 

'L-~ EN2 [AB] SN74ALS1644-1 (N,FN) r /181 SN74ALS1645-1 (N,FN) Al /
21e 01 <J Bl 

~71 /31 [> 2\2 

A2 
L.- P 

B2 

(4) .... (16) 
A3 83 

'L-
Y151 (5) 

A4 
,1.:- W 

84 

A5 
(6) ... ... (14) 

85 

(7)~ ~3) 
A6 

L- ~2) 
86 

A7 
/8/... .... 87 

L- W 
A8 

/91... ... _il 11 
88 

L- W 
tPin numbers shown on logic symbols are for J and N packages only. 

nc no internal connection. 
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PRODUCT GUIDE 

1640, 1641, 1642 
1643, 1644, 1645 continued 

logic symbol. ~ALS 1642 t logic symbol •• ALS 1643 t 

G (19) 
G 

DIR ( 1) 
DIR ( 1) 

(2) (2) 
A1 B1 A1 B1 

(3) (3) B2 A2 A2 B2 

(4) (4) A3 B3 A3 B3 

(5) 
A4 B4 A4 B4 

(6) (6) 
A5 B5 A5 B5 

(7) (7) 
A6 B6 A6 B6 

A7 B7 A7 B7 

(9) , 
A8 B8 A8 B8 

logic symbol •• ALS 1644 t logic symbol. 'ALS 1645 t 

G G 
DIR 

(1) 
DIR 

(1 ) 

(2) 
A1 Bl 

(2) 
A1 B1 

(3) (3) 
B2 B2 A2 A2 

(4) (4) en A3 B3 A3 B3 -tJ 

C 
Q) (5) (5) 
E A4 B4 A4 B4 
::J 
L- (6) (6) 
-tJ A5 B5 A5 B5 en 
C 

(7) 
B6 

(7) 
B6 en A6 A6 

C\1 
X 
Q) A7 B7 A7 B7 
J-

A8 B8 A8. B8 

t Pin numbers shown on logic symbols are for J and N packages only. 
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'PL16L8 
FIE LD-PROG RAMMABLE 

LOGJC, FIXED-OR ARRAYS 

• Octal 16-input AND-OR-INVERT 

gate array 

pin assignments 

J, N PACKAGES 

1 I 11 I 

2 I 12 0 

3 I 13 I/O 

4 I 14 I/O 

5 I 15 I/O 

,6 I 16 I/O 

7 I 17 I/O 

8 I 18 I/O 

9 I 19 0 

10 GND 20 Vee 

SN54Pl 1618 (J) SN74Pl 1618 (J,N) 

'PL16R4 
FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Quad 16-input registered AN D-OR 

gate array 

pin assignments 

J, N PACKAGES 

1 elK 11 OE 

2 I 12 ' I/O 

3 I 13 I/O 

4 I 14 Q 

5 I 15 Q 

6 I 16 Q 

7 I 17 Q 

8 I 18 I/O 

9 I 19 I/O 

10 GND 20 Vee 

PRODUCT GUIDE 

functional block diagram 

-denotes fused inputs 

functional block diagram 

& 

32 X 64 
7 

EN ;'1 

6 

OE------------------------------------~EN2 

CLK----------------------------------~ 

8 

4 

4 

16 

& 

32 X 64 

'\]0------0 

0------0 

0-__ - ....... -1/0 

u-__ +-<_ .... - I/O 

o-.... +--<IIII-I~- I/O 

u-___ ~ ..... ~-I/O 

O-.... i---'~.-- I/O 

O-.... i---'~ .... - I/O 

SN54ALS16R4 (J) SN74ALS16R4 (J,N) 

4 

"""denotes fused inputs 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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PRODUCT GUIDE 

'Pl16R6 
FIE LD-PROG RAMMAB LE 

l:OGIC, FIXED-OR ARRAYS 

• Hex 16-input registered AND-OR 

gate array 

pin assignments 

J, N PACKAGES 

1 elK 11 DE 

2 I 12 I/O 

3 I 13 Q 

4 I 14 Q 

5 I 15 Q 

6 I 16 Q 

7 I 17 Q 

8 I 18 Q 

9 I· , 19 I/O 

10 GND 20 Vee 

SN54PL 16R6 (J) SN74PL16R6 (J,N) 

'Pl16RB 
FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Octal 16-input registered AND-OR 

gate array 

pin assignments 

J, N PACKAGES 

1 elK 1 1 DE 

2 I 12 Q 

3 I 13 Q 

4 I 14 Q 

5 I 15 Q 

6 I 16 Q 

7 I 17 Q 

8 I 18 Q 

9 I 19 Q 

10 GND 20 Vee 

SN54PL 16R8 (J) SN74PL 16R8 (J ,N) 

1026 

functional block diagram 

OE ----------------------------------~ 
ClK ------------------------------------~ 

& 1---- Q 

32 X 64 

1---'--- Q 

I--~I--- Q 

1---""-'- Q 

1---""-'- Q 

Q 

O-_--......... ---+-- 1/0 
I---'--;'~ 

n-..... +-......... ---+-- I/O 

-denotes fused inputs 

functional block diagram 

OE -----------------------------------a 
ClK ------------------------------------D 

& 1----- Q 

32 X 64 

1---1--- Q 

1---1--- Q 

16 t---t---l---l--- Q 

t------jt-----1L-..L- Q 

1---""'-- Q 

1---1--- Q 

1---""'-- Q 

~denotes fused inputs 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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PRODUCT GUIDE 

'PL20L8 
FIE LD-PROG RAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Octal 20-input AND-OR-INVERT 

gate array 

pin assignments 

JT, NT PACKAGES 

1 I 13 I 

2 I 14 I/PRELOAD 

3 I 15 0 

4 I 16 I/O 

5 I 17 I/O 

6 I 18 I/O 

7 I 19 I/O 

8 I 20 I/O 

9 I 21 I/O 

10 I 22 0 

1 1 I 23 I 

12 GND 24 VCC 

functional block diagram 

& EN ~1 

40 X 64 7 

7 

7 

6 

-denotes fused inputs 

SN54PL20L8 (JT) SN74PL20LB (JT,NT) 

'PL20R4. 
FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Quad 20-input registered AND-OR 

gate array 

pin assignments 

JT, NT PACKAGES 

1 OUTCLK 13 DE 
2 I 14 I/PRELOAD 

3 I 15· I/O 

4 I 16 I/O 

5 I 17 Q 

6 I 18 Q 

7 I 19 Q 

8 I 20 Q 

9 I 21 I/O 

10 I 22 I/O 

11 I -23 I 

12 GND 24 VCC 

functional block diagram 

OE------------------------------------~~EN2 

OUTCLK--------------------------------------~ 

12 

4 

4 

& 

40X 64 

4 

4 

SN54PL20R4 (JT) SN7'4PL20R4 (JT,NTI -denotes fused inputs 

TEXAS)NSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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2\7 a 

a 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

Q 

Q 

Q 

Q 

I/O 

I/O 

I/O 

I/O 
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PR'ODUCT GUIDE 

'PL20R6 
FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Hex 20-input registered AN D-OR 

gate array. 

pin assignments 

JT, NT PACKAGES 

1 OUT CLK 24 VCC 

2 I 23 I 

3 I 22 I/O 

4 I 21 Q 

5 I 20 Q 

6 I 19 Q 

7 I 18 Q 

8 I 17 Q 

9 I 16 Q 

10 I 15 I/O 

11 I 14 I/PRELOAD 

12 GND 13 DE 

functional block diagram 

OE ------------------------------------~ 

OUTCLK ------------------------------------~ 

& 1---- 0 

40 X 64 

1--+--0 

I----+-- 0 

12 20 

t---+-- 0 

I----+-- 0 

20 
~-+-- 0 

u-.... --........ ---t-- I/O 

0-.... +-....... ---+- I/O 

SN54PL20R6 (JT) SN74PL20R6(JT,NT) - denotes fused inputs. 

'PL20R8 
FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Octal 20-input registered AND-OR 

gate array. 

pin assignments 

JT, NT PACKAGES 

1 OUT CLK 24 VCC 

2 I 23 I 

3 I 22 Q 

4 I 21 Q 

5 I 20 Q 

6 I 19 Q 

7 I 18 Q 

8 I 17 Q 

9 I 16 Q 

10 I 15 Q 

11 I 14 I/PRELOAD 

12 GND 13 OE 

functional block diagram 

OE 

OUTCLK 

12 
--7'-

~ 

I> 

& 
40 X 64 

20 
~ -, 

20 
~ -

1 ,. 

8 . 

8 
, 

8.,L , 
8 
, 

8 
,. 

8
L 

r 

8
1 --, 

8 

SN54PL20R8 (JT) SN74PL20R8 (JT,NT) - denotes fused inputs. 

TEXAS INSTRUMENTS 
INCORPORATED 
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'PL333, 'PL335 
FIELD-PROGRAMMABLE 

LOGIC SEQUENCERS 

• 'PL333 - three-state outputs 

• 'PL335 - open-collector outputs 

• 12 input variables 

• 32 product terms 

• 6-bit output latch 

• 4-bit state register 

pin assignments 

J, JT, NT PACKAGES 

1 I 13 

2 I 14 

3 I 15 

4 I 16 

5 I 17 

6 I 18 

7 I 19 

8 I 20 

9 I 21 

10 Q 22 

11 Q 23 

12 GND 24 

SN54PL333 (J) 
SN54PL335 (J) 

Q 

Q 

Q 

Q 

OE 

LE 

PM 

PL 

I 

I 

I 

Vee 

SN74PL333 (JT,NTl 
SN74PL335 (JT,NT) 

nc- no internal connection. 

© Ie MASTER 1983 

PRODUCT GUIDE 

functional block diagram 

LE ------------------------------aC2 

OE ----------------------011 EN 

I 12 12 

12 

denotes fused inputs 

& 
32 X 32 

4 

4 

~1 

32 X 16 

• 'PL333 has 3-state (V7) outputs, 'PL335 has open-collector (Q) outputs. 

TEXAS)NSTRUMENTS 
INCORPORATED 
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PRODUCT GUIDE 

'PL839, PL840 
FIELD-PROGRAMMABLE 

LOGIC ARRAYS 

• 'P L839 - three-state outputs 

• 'PL840 - open-collector outputs 

• Programmable output polarity 

pin assignments 

J, JT, NT PACKAGES 

1 OE1 

2 I 

3 I 

4 I 

5 I 

6 I 

7 I 

8 I 

9 0 

10 0 

11 0 

12 GND 

SN54PL839 (J) 

SN54PL840 (J) 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

OE2 

0 

0 

0 

I 

I 

I 

I 

I 

I 

I 

Vee 

SN74PL839 (JT,NT) 

SN74PL840 (JT,NT) 

nc - no internal connection. 

1030 

functional block diagram 

OE1 ---01 

OE2 

[> & 
28 X 32 

14 

~. denotes fused inputs. 

32 

;;;'1 

32 X 6 o 

o 

o 

o 

o 

o 

* 'PL839 has 3-state (\7) outputs; 'PL840 has open-collector (~) outputs. 
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PRODUCT GUIDE 

'PLR19L8 
FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Octal 19-input registered AND-OR-INVERT 

gate array 

pin assignments 

JT, NT PACKAGES 

1 I 13 I 

2 I/O 14 INCLK/PRELOAD 

3 I/O 15 0 

4 I/O 16 I/O 

5 I/O 17 I/O 

6 I/O 18 I/O 

7 I/O 19 I/O 

8 I/O 20 I/O 

9 I/O 21 I/O 

10 I/O 22 0 

11 I/O 23 I/O 

12 GND 24 VCC 

SN54PLR19L8 (JT) SN74PLR19L8 (JT,NT) 

functiona block diagram 

INCLK 

11 
I/O 

-
2 

'PLR19R4 functional block diagram 

FIE LD-PROG RAMMAB LE 

LOGIC, FIXED-OR ARRAYS OE--------------------------------------~ EN2 

• Quad 19-input registered AND-OR 

gate array 

pin assignments 

JT, NT PACKAGES 

1 OUTCLK 13 OE 

2 I/O 14 INCLK/PRELOAD 

3 I/O 15 I/O 

4 I/O 16 I/O 

5 I/O 17 Q 

6 I/O 18 Q 

7 I/O 19 Q 

8 I/O 20 Q 

9 I/O 21 I/O 

10 I/O 22 I/O 

11 I/O 23 lID 
12 GND 24 VCC 

OUTCLK-----------------------------------------C>C1 

& 

38 X 64 

INCLK OC2 11 

11 
1C2 

I/O 20 11 

MO 

M1 

8 
[> 

8 

SN54PLR19R4 (JT) SN74PLR19R4 (JT,NT) 4 

4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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0 

0 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

Q 

Q 

Q 

Q 

I/O 

I/O 

I/O 

I/O 
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. PRODUCT GUIDE 

'PLR19R6 
FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Hex 19-input registered AN~-OR 

gate array 

pin assignments 

JT, NT PACKAGES 

1 OUTCLK 13 OE 

2 I/O 14 INCLK/pRELOAO 

3 I/O 15 I/O 

4 I/O 16 Q 

5 I/O 17. Q 

6 I/O 18 Q 

7 lID 19 Q 

8 I/O 20 Q 

9 lID 21 Q 

10 I/O 22 I/O 

11 I/O 23 I/O 

12 GNO 24 VCC 

OE 
OUTCLK 

INCL K 

0 
11., 

.-1/ 

11,,_ r iL: 

I 

functional block diagram 

-q:N2 
~ 

t;C1 

& 4- ::::-1 1=0 2"1 
38 X 64 

( I/O 
~ 

o 

~ ~ o 

~ 

+-OC2 1~ 
) 

~ .- ,..., 

o 

1C2 +-20 
() ---.... h. 1.1- ....., 

I'-' ,. 

~ MO 
( 

~ 

o 

o 

M1 
~ <) 

~ 

o 

f....- EN 
~1 

[> 
8/ 

'" ~ 'V 
if-.. _ 

... ... .-
r--'~ ., ... I/O 

I 
f....- ir. ~ .. ... 

P--¥- ,." ~ rv~ ., .... I/O 

2/ .. .... 
6/ ... , ., 

SN54PLR19R6 (JT) SN74PLR19R6 (JT,NT) 

'PLR19R8 
FIE LD-PROG RAMMAB LE 

LOGIC, FIXED-OR ARRAYS 

• Octal 19-input registered AN~-OR 

gate array 

pin assignments 

JT, NT PACKAGES 

1 OUTCLK 13 OE 

2 lID 14 INCLK/PRELOAD 

3 I/O 15 Q 

4 I/O 16 Q 

5 I/O 17 Q 

6 lID 18 Q 

7 I/O 19 Q 

8 I/O 20 Q 

9 I/O 21 Q 

10 I/O 22 Q 

11 I/O 23 . I/O 

12 GNO 24 VCC 

functional block diagram 

OE--------------------------------~~ 

OUTCLK----------------------------------~ 

& 1------0 

38 X 64 

1------11--- 0 

1---1---0 
INCLK .OC2 11 

11 1C2 r-----~----1_~--0 
I/O 20 

t---I--- 0 
MO 

M1 ~----r_----1_~--0 

- I---+--- 0 

2 [> 
8 

I---t--O 

8 

SN54PLR19R8 (JT) SN74PLR19R8 (JT,NT) 

TEXAS INSTRUMENTS 
INCORPORATED 
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'PLT19L8 functional block diagram 

FIELD·PROGRAMMABLE 

LOGIC, FIXED·OR ARRAYS & 

• Octal 19·input latched AND·OR·INVERT 
38 X 64 

gate array 

pin assignments 

INLE (; OC2 11/ -JT, NT PACKAGES , 
- 1C2 

1 I 13 I 11/ 
I/O 20 ~ , 

,y I 
2 I/O 14 INLE/PRELOAD ~ , 
3 I/O 15 0 11/_ /"' 

MO {'L 4 I/O 16 I/O M1 

5 I/O 17 I/O 

6 I/O 18 I/O 

I/O 2/ 
8/ 

7 19 I/O [> -I 
, , 

8 I/O 20 I/O 

I ~#OJ 9 I/O 21 I/O , 
10 I/O 22 0 

11 I/O 23 I/O 

12 GND 24 VCC 

SN54PL T19L8 (JT) SN74PL T19L8 (JT,NT) 

'PLT19R4 functional block diagram 

FIELD·PROGRAMMABLE 

LOGIC, FIXED·OR ARRAYS OE 

• Quad 19-input registered AND·OR 
OUTCLK 

gate array. 
& 

~ pin assignments 
38 X 64 

JT, NT PACKAGES ~ 
1 OUTCLK 13 DE 

~ 2 I/O 14 INLE/PRELOAD 
INLE (; OC2 1~ 

3 I/O 15 I/O , - .4-- 1C2 
4 I/O 16 I/O 1~ 

I/O 
" 

20 ~ 5 I/O 17 Q 
..., 

I'-' , -
6 I/O 18 Q 11/ ,.. 

MO -+ f'L 7 I/O 19 Q M1 -
8 I/O 20 Q + 9 I/O 21 I/O 

8/ -
10 I/O 22 I/O [> - r+ , 
11 I/O 23 I/O ~ 

12 GND 24 VCC I n--..L- r+ , 
4 

SN54PL T19R4 (JT) SN74PLT19R4 (JT,NT) , 
4, , 

TEXAS INSTRUMENTS 
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'PLT19R6 
FIELD-PROGRAMMABLE 

LOGIC, FIXED-OR ARRAYS 

• Hex 19-input latched AND-OR 

gate array 

pin assignments 

JT, NT PACKAGES 

1 OUTCLK 13 OE 

2 I/O 14 INLE/PRELOAD 

3 I/O 15 I/O 

4 I/O 16 Q 

5 I/O 17 Q 

6 I/O 18 Q 

7 I/O 19 Q 

8 I/O 20 Q 

9 I/O 21 Q 

10 I/O 22 I/O 

11 I/O 23 I/O 

12 GND 24 VCC 

functional block diagram 

Q 

Q. 

Q 

INLE 

Q 

I/O 

Q 

Q 

-
I/O 

I/O 

SN54PL T19R6 (JT) SN74PL T19R6 (JT,NT) 

'PLT19R8 
FIE LD-PROG RAMMAB LE 

LOGIC, FIXED-OR ARRAYS 

.Octai 19-input latched AND-OR 

gate array 

pin assignments 

JT, NT PACKAGES 

1 OUTCLK 13 OE 

2 lID 14 INLE/PRELOAD 

3 I/O 15 Q 

4 I/O 16 Q 

5 I/O 17 Q 

6 I/O 1.8 Q 

7 I/O 19 Q 

8 I/O 20 Q 

9 I/O 21 Q 

10 I/O 22 Q 

11 I/O 23 I/O 

12 GND 24 VCC 

functional block diagram 

OE-----------------------------------a 
OUTCLK------------------------------------C> 

& J..----Q 

38 X 64 

J-----.;J--- Q 

J---J---Q 
OC2 11 

1C2 r-----r-----~~-Q 
I/O 20 11 ,.., 

r-----r-----~~-Q 
MO 
M1 t---t---1----l- Q 

- J..--'--- Q 

2 [> 
8 

J..--+-- Q 

8 

SN54PL T19R8 (JT) SN74PL T19R8 (JT,NT) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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For Key Data On Every Ie On This. 
Board, The Place To Look Is ... 

The Data System Design 7215 i's a single-board controller 
with pipelined architecture that can simultaneously 

control Winchester, streaming tape, and floppy drives. 
Device No. 
AM25LS2569 
AM2910 
AM26S02 
AM27S35 
AM8085 
CA3130 
2732 
8237 
DM7438 
DM8334 
DS75107 
F74S132 
MC4024 
MK4802 
PAL16L8 
PAL16R6 
PAL16R8 
7407 
74123 
74368 
74LS02 
74LS04 
74LS125 
74LS138 
74LS151 
74LS161 
74LS166 

Description 
Up-Down Binary Counter with Synchronous Preset 
Dual Retriggerable Monostable Multivibrator 
Programmable Schottky Read-Only Memory 
12-Bit Microprogram Controller 
Complete 8-Bit Parallel Central Processing Unit 
5-to-16-Volt Single Stash Supply Op Amp 
4096 x 8 TTL PROM 
DMA Controller 
Quad 2-lnput TTL NAND Buffer 
8-Bit Addressable TTL Latch 
Differential Line Receiver 
Quad 2-lnput NAND Schmitt-Trigger 
Dual Voltage-Controlled TTL Multivibrator 
2048 x 8 Static NMOS RAM 
Field Programmable Logic Array 
Field Programmable Logic Array 
Field Programmable Logic Array 
Hex Buffer/Driver 
Dual Retriggerable Monostable Multivibrator 
Hex Inverter, 3-State 
Quad 2-lnput TTL NOR Gate 
Hex Inverter 
Quad Gated TTL Buffer, 3-State 
3 Line to 8 Line Decoder/Demultiplexer 
8-lnput Multiplexer 
Binary Counter 
8-Bit Parallel-In, Serial-Out Shift Register with Clear 

Device No. 
74LS174. 
74LS240 
74LS244 
74LS257 
74LS273 
74LS299 
74LS365 
74LS373 
74LS374 
74LS393 
74LS533 
74LS670 

74S00 
74S03 
74S04 
74S112 
74S151 
74S153 
74S174 
74S175 
74S240 
74S32 
74S51 
74S64 
74S74 
75110 

Description 
Hex D-Type Edge-Triggered Flip-Flop with Clear 
Octal Bus Driver (Schmitt Trigger) 
Octal Bus Driver (Schmitt Trigger), Non-Inverting 
Quad 2-lnput Multiplexer, Non-Inverting 
Octal D-Type Edge-Triggered Flip-Flop, 3-State 
8-Bit Universal Shift Register 
Hex Buffer, 3-State 
8-Bit Latch 
Octal D-Type Edge-Triggered Flip-Flop, 3-State 
Dual 4-Bit Binary Counter 
D-Type 8-Bit Latch 
16-Bit (4x4) Register File with 

Simultaneous Read/Write 
Quad 2-lnput NAND Gate 
Quad 2-lnput NAND Gate, Open Collector 
Hex Inverter 
Dual "J-K" Negative Edge-Triggered Flip-Flop 
8-lnput Multiplexer 
Dual 4-lnput Multiplexer 
Hex D-Type Edge-Triggered Flip-Flop with Clear 
Quad D-Type Edge-Triggered Flip-Flop with Clear 
Line Driver, Single Ended, 3-State, Inverting 
Quad 2-lnput OR Gate 
Dual 2-Wide 2-lnput AND-OR-Invert Gate 
4-2-3-2-lnput AND-OR-Invert Gate 
Dual D-Type Positive Edge-Triggered Flip-Flop 
Line Driver, Differential, Twisted Pair Level Shifting 

Representative list of les on the Data Systems Design 7215 board. 
Key specifications for all of these les can be found in Ie MASTER. 
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Wherever you use \\eitek's NMOS 16 x 16's, 
you'll have 2.5W to spare. 

Until now, you've had to accept bipolar TTL multipliers 
and multiplier-accumulators that consume up to 5W of 
valuable power. Now Weitek introduces the WTL 1010 and 
WTL 1016. Through advanced NMOS VLSI design, they 
offer the same high speed processing at just half the power. 

Data Speed* Power* 
Size 

WTL 1016 Multiplier 16x16 140 ns 2.5W 

WTL 1010 Multiplier- 16x16 165 ns 3.0W 
Accumulator 

*TestConditions: TA = 0-75° C, Vee = 5V ± 5% 

Whether you're designing military signal processing 
systems, graphics systems, digital filters or Fast Fourier 
Transform processors ... wherever you've used other 
16 x 16 multipliers and multiplier - accumulators ... the 
WTL 1016 and WTL 1010 are pin-for-pin functional 

1036 

replacements. Power supply requirements of 5V and TTL 
input/ output levels are compatible, too. 

For immediate detailed information, phone Weitek 
now at (408) 727-6625. We'll tell you everything about 
WTL 1016 and WTL 1010. -The only question you'll have 
to answer is what to do with the power you'll have to spare. 

All Weitek 16x16's are processed to MIL STD 883. 

WEITEK 
Coming on Strong in VLSI 

3255 Scott Blvd., Bldg. 2B 
(408) 727-6625 

• Santa Clara, California 95054 
TELEX 171596 AAA Com Suvl 

© Ie MASTER 1983 



WEITEK 
Coming on Strong in VLSI 

WTL 1016 

Features 

• 16x16 parallel array multiplier 
• High speed, lOOns typical multiply time 
• Standard NMOS Technology 
• Low Power, 1.5W typical 
• Single 5V supply 
• Standard TTL compatible 110 levels 
• Output latch mode selectable for clocked 

or transparent operation 
• Mixed mode two's complement and 

unsigned magnitude\multiplication 
• Pin-far-pin functional replacement for 

TRW MPY16HJ and AMD Am29516 
• Processed to MIL STD 883 

Description 
WTL 1016 is an NMOS 16x16 parallel array 
multiplier characterized by high speed, 

Block Diagram 

RS 

CK .. 

16 x 16 ASYNCHRONOUS 
MULTIPLIER ARRAY 

16 

FT __ ----"M=SP_-+----' 

Printed in the U.S.A. Copyright 1982, WEITEK Corporation, All Rights Reserved. 
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high performance, and low power 
dissipation. A typical multiply time of 
lOOns, advanced NMOS processing, and a 
multiplication scheme based on Booth's 
algorithm, all provide state-of-the-art 
performance at a power dissipation level 
50% less than that of existing bipolar TTL 
counterparts. 

A pin-far-pin functional replacement for 
TRW's MPY16HJ and AMD's Am29516, 
WTL 1016 operates from a.single 5 volt 
supply and is compatible with standard 
TTL logic levels. 

The architecture of WTL 1016 (see Block 
Diagram) generates a 32 bit product of two 
16 bit data words input to the X and Y data 
latches. These operands can be specified as 
either two's complement or unsigned 
magnitude for mixed or unmixed mode 
operation. Input lines Cx and Cy control the 
input data representation. Two series
configured 32 bit registers, at the output of 
the multiplier array, provide product 

. format adjustment and two 16 bit latch 
functions for the most and least significant 
halves (MSP and LSP) of the product. Feed
through control line, FT, allows the 
flexibility of either clocked or asynchronous 
operation of the MSP and LSP latches. In 
the asynchronous mode, the product 
latches are transparent to data flow. The 32 
bit product is output on two 16 bit three-state 
buses. The LSP portion of the product 
output and the Y input operand share 
common I/O pins. 

The WTL 1016 finds applications in a variety 
of digital signal processing functions and 
upgrades to mini and microcomputer 
systems. In the area of digital signal 
processing, applications include digital 
filtering, FFT, floating point, image/video, 
and speech (recognition and synthesis) 
processing. 

1037 



WEITEK WTL 1516/1517 
ADVANCED DATA 

Coming on Strong in VLSI 

Features 
• 16 X 16 parallel array multiplier 

• High-speed, 90 ns typical muiti
ply time 

• Standard NMOS technology 
(Icc = 230 mA typical) 

• Low power 

• WTL1517 optimized for 
microprogramming single clock 
with register enables 

• Standard TTL power 5V supply 
and input! output levels 

• Input/output latches selectable 
for clocked or transparent mode 
of operation 

• Mixed mode two's complement 
and unsigned magnitude 
multiplication 

• . WTL1516 pin-for-pin functional 
replacement for TRW MPY16HL 
AMD 29516/29517 and WTL1016 

• WTL1517 pin-for-pin functional 
replacement for AMD 29517 

Logic Diagrams 

WTL1516 

CII'-t-+-t---+-t-----' 
CII,--+-i~ ...... 

FA 

F1 

Description 
The WTL1516/1517 are 16 X 16 parallel array, high-speed 
multipliers (Tm =90 ns typical) fabricated using NMOS sili
con gate technology. J3y use of a modified Booths algorithm 
and advanced NMOS VLSI design processes, these multipli
ers provide a performance comparable to existing bipolar 
TTL multipliers at less than half the power consumption 
(Icc = 230 mA typical). The WTL1516/1517 also use stan
dard TTL power supplies of 5V. The multipliers have input 
and output latches which can be operated in a clocked mode 
or transparent mode. 

Applications of the multipliers include a variety of digital 
signal processing systems including floating point proces
sors, FFT processors, image/ video processors, speech rec
ognition and synthesis, digital filtering; etc. Input data are 
accepted in the form of 16-bit two's complement and un
signed magnitude in mixed or unmixed mode. 

In the WTL1516 the X, Y, MSP and LSP registers have inde
pendent clocks (CKx, CKy, CKM, CKd. The output multi
plexer control (MSPSEL) uses a pin which is a supply 
ground in the TRW MPY16HJ and WTL1016. When this 
control is LOW the function is that of the MPY16HJ and 
WTL1016, thus allowing full compatibility. 

The WTL1517 differs in that it has a single clock input (CK) 
and three register enables (ENX, ENY, ENP) for the two in
put registers and the entire product. This allows use of the 
WTL1517 in microprogrammed syst.ems. In both devices 
data are entered into the registers on the positive edge of the 
clock. 

WTL1517 

t'~+-+-_-+++_----' 
fiii_~ ...... 

MSPSEl 

w ___ --../ 

3255 Scott Boulevard, Bldg. 2B • Santa Clara, CA 95050 • Telephone (408) 727-6625 • Telex 171596 AAA Com Suvl 

© Copyright 1982, WEITEK Corporation. All rights reserved. 
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WEITEK WTL2516/2517 
ADVANCED DATA 

Coming on Strong in VLSI 

Features 
• 16 X 16 parallel array multiplier 
• 200 ns typical multiply time 
• NMOS technology 
• Low power, 0.6W typical 
• Low cost plastic package 
• WTL2517 optimized for 

microprogramming single clock 
with register enables 

• Standard TTL power 5V supply 
and input/output levels 

• Input/output latches selectable 
for clocked or transparent· 
mode of operation 

• Mixed mode two's complement 
and unsigned magnitude. 
multiplication 

• WTL2516 pin-for-pin functional 
replacement for TRW MPY16HJ, 
AMD 29516/29517 and WTL1016 

• WTL2517 pin-for-pin functional 
replacement for AMD 29517 

Logic Diagrams 

CJI--t-~--+-+----' 
CJI~+--+-~_ 

WTL2516 

Description 
The WTL2516/2517 are 16 X 16 parallel array, high-speed 
multipliers (Tm = 200 ns typical) fabricated using NMOS sil
icon gate technology. By use of a modified Booths algorithm 
and advanced NMOS VLSI design processes, these multipli-

. ers provide a performance comparable to existing bipolar 
TTL multipliers at less than 1/4 the power consumption 
(Icc =120 mA typical). The WTL2516/2517 also use stan
dard TTL power supplies of 5V. The multipliers have input 
and output latches which can be operated in a clocked m.ode 
or transparent mode. 

The multipliers are particularly useful in low to moderate 
performance, low cost, digital computationally intensive 
applications. These include low cost, relatively low resolu
tion graphics functions involving 3D image rotation such as 
video games, small business 1 desk-top computers and low 
cost graphics displays. Other functions include voice 
frequency, digital' filtering and processing for modems, 
speech synthesis, speech recognition and consumer audio. 
Input data are accepted in the form of 16-bit two's comple
ment and unsigned magnitude in mixed or unmixed mode. 

In the WTL2516 the X, Y, MSP and LSP registers have inde
pendent clocks (CKx, CKy, CKM , CKL). The output multi
plexer control (MSPSEL) uses a pin which is a supply 
ground i~ the TRW MPY16HJ and 'WTL1016. When this 
control is LOW the function is that of the MPY16HJ and 
WTL1016, thus allowing full compatibility. 

The WTL2517 differs in that it has a single clock input (CK) 
and three register enables (ENX, ENY, ENP) for the two in
put registers and the entire product. This allows use of the 
WTL2517 in microprogrammed systems. In both devices 
data are entered into the registers on the positive edge of the 
clock. 

MSPsEl 

WTL2517 
w-----.'\l 

3255 Scott Bouleyard, Bldg. 2B • Santa Clara, CA 95050 • Telephone (408) 727-6625 • Telex 171596 AAA Com Suvl 
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WEITEK WTL1024 
ADVANCED DATA 

Coming on Strong in VLSI 

Features 
• 24 X 24 bit parallel multiplication 

with double precision output. 

• Pipelined architecture, with 
separate 24-bit wide inputs and 
outputs. 

• High-speed, Tm = 220 ns typical. 

• Low power NMOS fabrication, 
Icc = 300 rnA typical. 

• TTL compatible input! output. 

• Two's complement, unsigned 
magnitude selectable modes with 
mixed mode operation. 

• Product left shift up to three bits. 

• Product round with overflow 
flag. 

• Useful in 16-bit computer systems 
for extended integer arithmetic 
operations. 

• Provides floating point 24-bit 
mantissa multiply with external 
standard TTL for exponent 
adjust. 

Description 
The WTL1024 is a 24 X 24 operand input, 48-bit product 
output parallel multiplier, fabricated using advanced 
NMOS VLSI design processes to provide high speed 
(T m = 220 ns typical) at low power (Icc = 300 rnA typical). 
Pipelined architecture is used for ease of use in microcom
puter based systems with operands and products loaded and 
unloaded 24 bits at a time. Inputs and outputs are latched 
with inputs having a separate chip select and outputs having 
three state capability. Separate operand data format con
trols are provided by TCX and TCY for classification of 
operands as two's complement or sign magnitude data. F1 
and F2 are output flag signals derived from the most signifi
cant bits of the product register. The product can be shifted 
left from 0 to 3 bit positions by means of a pair of shift con': 
trol inputs, SHA and SHB. The output flag signals, F1 and 
F2, and shift control inputs, SHA and SHB, can be used in 
conjunction with a standard TTL ALU to provide exponent 
data normalization for floating point operations. 

Rounding of the product to 24 bits is under control of the 
RND control input and is performed after shifting. Flag F3 
indicates when overflow occurs in the round operation. The 
two halves of the 48-bit product (MSP and LSP) are selected 
for output by the SELP output multiplexer control. Output 
enable signal OE controls three state. The WTL1024 is 
useful in integer operations such as in 16-bit com
puter/microcomputer data environment where recursive 
computations often require the ability to handle extended 
product operations. For floating point data multiplication 
operations, the WTL1024 can provide mantissa multiplica
tion in conjunction with external readily available LSI cir
cuits such as the 74S381 ALU and 2901 bit slice, etc., for ex
ponent adjust. 

~ Logic Diagram 

WTL1024 

CS 
CK, 

Fl.F2_-+--~ 

~---.... SHA. SHB---+-----I 

FJ-----{ 

SElP-------I 

ll'E------<i1il:7 

DOwDOo 

3255 Scott Boulevard, Bldg. 2B • Santa Clara, CA 95050 • Telephone (408) 727-6625 • Telex 171596 AAA Com Suvl· 
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WEITEK 
Coming on Strong in VLSI 

WTL1010 

Features 

• 16x16 parallel multiplication and product 
accumulation . 

I 

• High speed, 115ns typical multiply-accumulate 
time 

• NMOS silicon gate technology 
• Low power, 1.9W typical 
• Single 5V supply 
• Standard TTL compatible 110 levels 
• Performs subtraction and double precision 

addition and multiplication 
• Round con trol 
• Pin-for-pin functional replacement for 

TRW lOW} 
• Processed to MIL STD 883 

Description 

The WTL 1010 is a 16x16. parallel multiplier
accumulator (MAC). Fabricated using NMOS 
silicon gate technology, the WTL 1010 offers a 
low power alternative to existing bipolar: TTL 
counterparts (power dissipation <50%) with no 

Block Diagram 

PREL-+--I-+~--+-+-' 

TSX ---+---' 
TSM---t-----+.....J 

TSL ---+-----..1-,6---1-:,,6:-1 

XTP MSP LSP 

Printed in the U.S.A. Copyright 1982, WEITEK Corporation, All Rights Reserved. 
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loss in performance. The high performance is 
achieved through high speed operation (115ns 
typical multiply-accumulate time), use of the 
efficient Booth's algorithm, and advanced 
VLSI technology. 
A pin-for-pin functional replacement for TRW's 
TDC lOW}, the WTL 1010 operates from a single 
5 volt supply and is compatible with standard 
TTL logic levels. 
The WTL 1010, under control of the ACC input 
(see Block Diagram), performs either the 
multiply only or multiply-accumulate function. 
In either mode, input data, Xl and YJ can be 
specified as two's complement or unsigned 
magnitude. Input data representation is 
selectable via input control line TC. In the 
multiply only mode, extended product (XTP) 
data is sign extended or set to zero for two's 
complement and unsigned magnitude 
arithmetic, respectively. Additionally, a RND 
control is available for rounding up the most 
significant product (MSP) and extended product 
(XTP) data. In the multiply-accumulate mode 
the double precision accumulated answer is 
rounded back to single precision or single 
precision plus XTP bits. 
Device architecture provides input and output 
data registers; three state output data buses with 
independent, non-registered control; initial data 
pre-loading capability; and requires time sharing 
of the common least significant product (LSP) 
and input data (Y1) 110 lines. Input lines TSX, 
TSM and TSL respectively control the outputs 
of the XTP, MSP and LSP registers. 
In the multiply-accumulate mode (ACC active) 
output data can be added to or subtracted from 
the next product. When SUB is also active, 
subtraction is performed. Otherwise addition is 
performed. When control line PREL is active, all 
ou tpu t lines are forced to the high impedance 
state and external data can'be loaded into the 
outpufregisters. In this mode, TSX, TSM, and 
TSL change function and control loadmg of data 
into the output registers (see Preload 
Truth Table). 
The WTL 1010 can be efficiently applied in a 
variety of digi tal signal processing functions 
including digital filtering (recursive, non
recursive, wave) and FFT processing (complex 
multiplication, butterfly computation). 
Additionally the WTL 1010 can effectively be 
employed in upgrading the computational 
capability of mini and microcomputer systems. 

1041 



a> 
~ 
:J 
(!J 

c: 
.2 
+J 
(,) 
a> 
a> 

(J) 
L-

a> 
+J en as 
~ 

INTRODUCTION 
TO MICROPROCESSORS 

This section begins with a "Master Selection Guide" that 
covers all major parameters needed to choose a micropro
cessor forparticular application. 
Next. once you've chosen the proper microprocessor for 
your application, go to the "System Components" section. 
Arranged alphanumerically by microprocessor, it shows all 
the available peripheral devices that work with a particular 
microprocessor. 
Finally, there is a "General Purpose" section describing 
devices that can be used in different microprocessor sys
tems, not necessarily with one family. 
All manufacturers are covered in alphanumeric sequence. 

" 
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Detailed Product Information 
provided by: 

Advanced Micro Devices 1201 
American Microsystems, Inc. 1247 
Fairchild 1253 
Fujitsu Microelectronics 1305 
General Instrument 1309 
Harris Semiconductor 1333 
Hitachi 1345 
Intel 1347 
Motorola Semiconductor 1361 
RCA 1457 
Seeq, Inc. 1492 
Signetics 1501 
Synertek 1526 
Texas Instruments 1552 
Western Digital 1566 
Zilog , . 1605 
The manufacturers listed above have provided detailed 
information on their latest and most significant prod
ucts. 

© Ie MASTER 1983 
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EINFUHRUNG 
MIKRO· 
PROZESSOREN 
Dieser Abschnitt beginnt mit einem "Master Selection 
Guide", der aIle Parameter enthalt, die zur Auswahl 
eines fur einen bestimmten Anwendungsfall geeigneten 
Mikroprozessors erforderlich sind. 

Haben Sie einmal den fur Ihren Anwendungsfall 
geeigneten Mikroprozessor gefunden, so gehen Sie 
.weiter zum Abscnitt "Systemkomponenten" (System 
Components). In alphanumerischer Reihenfolge der 
Mikroprozessoren, enthalt dieser Teil aIle peripheren 
Bausteine, die fur einen bestimmten Mokroprozessor 
verfugbar sind. 

Schlie,Blich gibt es noch den Abschnitt "Allgemeine 
Verwendung" (General Pl1rpose) mit einer Beschrei
bung von Bauelementen, die fur verschiedene Mikro
prozessoren geeignet und nicht ausschlie,Blich an ein 
System gebunded sind. 

AIle Hersteller sind in alphanumerischer Reihenfolge 
aufgefuhrt. 

© Ie MASTER 1983 .1043 
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INTRODUCTION 
AliI MICRO
PROCESSEURS 
Cette Section debute par un Guide General de Selec
tion qui couvre tous les parametres importants utilises 
dans Ie choix d'un microprocesseu-r pour une applica
tion bien determinee. 

Apres avoir choisi Ie microprocesseur necessaire a votre 
application, reportez-vous ~ la Section "Composants 
du Systeme (System Components). Une liste alpha
numerique des microprocesseurs indique quels types 
d' appareils sont a utiliser avec tel ou tel micro
processeur. 

Enfin, une Section intitulee "Applications Generales" 
«General Purpose) decrit les appareils qui peuvant 
etre utilisee'dans differents systemes de microproces
seur, et n'appartenent pas uniquement a une sule 
famille. 

Toutes les societes fabricantes sont etudiees par ordre 
alphanumerique. 

1044 © ICMASTER 1983 



, 
INTRODUCCION At 
MICROPROCESOR 
Esta seCClOn empieza con una Guia Maestra de Se
lecci6n que cubre los para.metros necesit.ados en la 
selecci6n del microprocesor para una aplicaci6n 
determinada. , 

Oespues, una vez escogido el microprocesor para su 
aplicaci6n, refierase a la secci6n "Componentes de 
Sistema./I Arreglado en orden alfabetico y numerico 
por microprocesor, muestra todas las componentes 
periferales que funcionan con un microprocesor 
determinado. 

Finalmente, hay una secci6n de "Prop6sito General"· 
describiendo las componentes que pueden ser usadas 
en distintos sistemas de microprocesores, no necesa
riamente dentro de una familia. 

Todos los fabricantes aparencen en orden alfabetico y 
numerico. 
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For Key Data On Every Ie On This 
Board, The Place To look ISmaa 

Device No. 
74LS08 
74F244 
74LS240 
74LS136 
74F04 
74LS374 

74LS273 

74LS541 
74LS645 
74LS540 

This Rockwell RM65-5104(E) card is used to 
transfer data between memory and peripheral 
circuits. 

Description 
Quad 2-lnput AND Gate 
Octal Buffer/Line Driver 
Octal Bus Driver (Schmitt Trigger) 
Quad 2-lnput Exclusive-OR Gate 
Hex Inverter 
Octal D-Type Edge-Triggered 

Flip-Flop, 3-State 
Octal Edge-Triggered Flip-Flop 

with Clear 
Octal Bus Driver, Noninverting 
Octal Bus Transceiver 
Octal Bus Driver, Inverting 

Device No. 
74LS682 
AM2940 
AM2942 
74LS155 
74LS148 
74LS74 
74LS32 
74LS112 
74LS126 
74LSOO 
PAL12H6 

Description 
8-Bit Magnitude Comparitor 
DMA Address Generator 
Programmable Timer 
Decoder / Demultiplexer 
Priority Encoder 
Dual D-Type Edge-Triggered Flip-Flop 
Quadruple 2-lnput OR Gate 
Dual J-K Flip-Flop 
Quadruple Bus Buffer Gate 
Quadruple 2-lnput NAND Gate 
Field Programmable Array 

Representative list of ICs on Rockwell Direct Memory Access Card. 
Key specifications for all of these ICs can be found in IC MASTER. 

~HICMA5T R 
BE SURE. BEGIN WITH THE Ie MASTER 



Ie MASTER 

MICROPROCESSORS 

General Architecture 
Hardware 
Support 

Data Instruc- (For uC Only) 

Word tion Directly Clock 
Size, Supply Word Address. On-Chip On-Chip Freq. Proto- In-
or Process Voltage Size Memory RAM (P)ROM (MHz! Inter- typing Circuit 
Structure Type (V) (bits) (Words) (bytes) (bytes) Phases) rupts Levels System EmUlator 

2BS TIL 5 512 6/1 opt. priority x x 

2BS TIL 5 ;:::18 512 6/1 opt. priority 

2BS TIL 5 18 512 6/1 optional, 

4BS TIL 5 9 1011 x 

4BS TIL 5 9 User defined 1011 optional vectored x 

4BS TIL 5 9 User defined 1011 optional vectored x 

4BS TIL 5 4xN User defined 8/1 optional vectored x 

4BS TIL 5 4xN User defined 8/1 optional vectored x 

4BS TIL 5 9 User defined 1011 optional vectored 

4BS TIL 5 4XN User defined 1011 optional vectored 

4BS TIL 5 8 1011 

4BS ECL -2,-5.2 x 

4BS TIL 5 9 1011 optional vectored 

4BS TIL 5 User defined User defined 1011 optional vectored 

4BS TIL 5 9 User defined 1011 optional x 

4BS TIL 5 9 User defined 1011 opt. x 

4BS TIL-LS 5 10 4XN 8/1 x 

4BS TIL-LS 5 10 4XN 1011 x 

8BS ECL -2,-4.5 30 
.(]) 8BS NMOS 5 8,16,24 4K 64 1.5K 2/1 yes 
U .- 8BS NMOS 5 8,16,24 4K 64 1.5K 2/1 yes 
:::J 
(9 8BS NMOS 5 8,16,24 8K 64 2/1 yes 

C 8BS NMOS 5 8,16,24 8K 64 2/1 yes 
0 4 CMOS 5 8,16 512 16x4 512 2/1 yes vectored x 
+-' 
U 
(]) 

4 CMOS 5 8,16 1024 32x4 1024 2/1 yes vectored x 

(]) 4 NMOS 5 8,16 4K 192x4 4K 2/1 yes vectored x 

en 4 NMOS 5 8,16 2K 128x4 2K 2/1 yes vectored x - 4 NMOS 5 8,16 4K 192x4 4K' 2/1 yes vectored x (]) 
+-' 

4 NMOS 5 8,16 2K 192x4 2K 2/1 vectored en yes x 
as 

4 NMOS 5 8,16 2K 
~ 

128x4 2K 2/1 yes vectored x 

4 NMOS 5 8,16 4K 192x4 4K 2/1 yes vectored x 

~ 
4 NMOS 5 8,16 2K 128x4 2K 2/1 yes vectored x 

~ 4 NMOS 5 8,16 lK 64x4 lK 2/1 yes vectored x 

~ 4 NMOS 5 8,16 lK 64x4 lK 2/1 yes vectored x 

~ 4 CMOS 3.5-6 8,16 4K 192x4 4K 2/1 yes vectored x 

~ 4 CMOS 3.5-6 8,16 2K 128x4 2K 2/1 yes vectored x 

~ 4 CMOS 5 8,16 lK 64Kx4 lK 2/1 yes vectored x 
~ :.e 4 CMOS 3.5-6 8,16 2K 128x4 2K 2/1 yes vectored x 

~ 4 CMOS 2.5-3.5 8,16 2K 128x4 2K 2/1 yes vectored x 

== 4 CMOS 5 8,16 lK 64Kx4 lK 2/1 yes vectored x 

BS = Bit Slice 
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Software Support 

Programs 
High 

Cross Level 
Assem- Lang- Oiag-

bier uage Debug . nostic Edit 
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MASTER SELECTION GUIDE 

Alternate 
Sources Comments Model Source line 

Signetics 3000 Intel 

Intel Use 74S182 for look-ahead carry and N3001 microprogram control 
unit. N3000 Signetics 

Intel Use 74S182 for look-ahead carry and N3001 microprogram control 
unit. N3002 Signetics 

Fairchild, NEC-Micro, National, Eight function ALU. Four status flags. Microprogrammable.lnterrupt 
Raytheon requires AM2914 chip. AM2901 AMD (1201) 

Fairchild, Motorola, National, Interrupt option requires AM2914 interrupt controller chip. 
NEC-Micro, Raytheon Advertised to be 25% faster than AM2901. AM2901A AMD (1201) 

Fairchild, National, NEC-Micro, Advertised to be up to 25% faster than AM2901A. Available in MIL 
Raytheon temperature. Interrupt option requires AM2914 interrupt controller 

chip. AM2901B AMD (1201) 

Fairchild, NEC-Micro, National, Expandable register file. Built-in normalization and division logic. 
Raytheon Built-in parity generation. AM2903 AMD (1203) 

Fairchild, NEC-Micro, National, Automatic BCD add, subtract and conversion between binary and 
Raytheon BCD. Improved byte handling. AM29203 AMD (1203) 

AMD, Motorola, National, Interrupt option requires 2914 interrupt controller chip. F2901A Fairchild 
NEC-Micro, Raytheon 

AMD, Motorola, National, Hardware multiply and divide, normalize, parity. F2903 Fairchild 10 
NEC-Micro, Raytheon 

RAM on-chip. 6701 MMI 

MC10800 Motorola 

AMD, Fairchild, National, Raytheon MC2901A Motorola 

AMD, Fairchild, Na~ional Hardware multiply and divide; normalize; parity. MC2903 Motorola 

AMD, Fairchild, Motorola, Interrupt capability requires peripheral chip. IDM2901A1A-1 11110111 (3856) 
NEC-Micro, Raytheon 

AMD, Fairchild, Motorola, National, Microassembler on timeshare. 2900 Raytheon 
NEC-Micro 

24,780 Micro- and Macro-instructions. SN74LS481 TI (953) 

24,780 Micro- and MacrO-instructions. SN74S481 TI 

F100220 Fairchild 

16 bit counter, 23 I/O lines. R6500/41 Rockwell 20 

16 bit counter, 471/0 lines. R6500/42 Rockwell 

16 bit counter, 231/0 lines. R6500/43 Rockwell 

16 bit counter, 231/0 lines. R6541Q Rockwell 

Low cost, 12 I/O ports TTL/CMOS compatible. MB88201 FuJitsu (1306) 

Low cost, 12 I/O ports TTL/CMOS compatible. MB88202 FuJitsu (1306) 

36 I/O ports TTL/CMOS compatible, on board PLA. MB88401 FuJitsu (1306) 

37 I/O ports TTL/CMOS compatible. MB8841 FuJitsu (1306) 

32 I/O ports TTL/CMOS compatible, 8 bit AID. MB88411 FuJitsu (1306) 

32 I/O ports TTL/CMOS compatible, 8 bit AID. MB88413 FaJltsu (1306) 

23 I/O ports TTL/CMOS compatible. MB8842 FuJitsu (1306) 30 

57 I/O ports TTL/CMOS compatible, watch dog timer, power down 
detect. MB88421 FuJllsu (1306) 

57 I/O ports TTL/CMOS compatible, watch dog timer, power down 
detect. MB88423 FuJitsu (1306) 

37 I/O ports TTL/CMOS compatible. MB8843 FuJllsu (1306) 

231/0 ports TTL/CMOS compatible. MB8844 FaJltsu (1306) 

Other Vcc ranges available, 36 I/O ports TTL/CMOS compatible. MB88501 FuJitsu (1306) 

Other Vcc ranges available, 361/0 ports TTL/CMOS compatible. MB88503 FuJitsu (1306) 

371/0 ports TTL/CMOS compatible. MB8851 FuJitsu (1306) 

371/0 ports TTL/CMOS compatible. MB8851A FuJitsu (1306) 

371/0 ports TTL/CMOS compatible. MB8851L FuJitsu (1306) 

371/0 ports TTL/CMOS compatible. MB8853 FuJitsu (1306) 40 

Bold rlcelndlclles Iddlllonal daliis provided aD Ihe paga naIad. 
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Ie MASTER 

MICROPROCESSORS (Cont'd) 

General Architecture 
Hardware 
Support 

Data Instruc- (For uC Only) 
Word tion Directly Clock 
Size, Supply Word Address. On-Chip On-Chip Freq. Proto- In-
or Process Voltage Size Memory RAM (P)ROM (MHzI Inter- typing Circuit 
Structure Type (V) (bits) (Words) (bytes) (bytes) Phases) rupts Levels System Emulator 

4 CMOS 5 8,16 2K 128x4 2K 2/1 yes vectored x 

4 CMOS 5 8,16 2K 128x4 2K 2/1 yes vectored x 

4 CMOS 5 8,16 1K 64x4 1K 2/1 yes vectored x 

4 CMOS 5 8,16 4K 196x4 4K 2/1 yes vectored x 

4 CMOS 3.5-6 8,16 1K 64x4 1K 2/1 yes vectored x 

4 CMOS 2.5-3.5 8,16 1K 64x4 1K 2/1 yes vectored x 

4 CMOS 5 10 256x4 2.1Kx10 .51 no x 

4 CMOS 5 10 160x4 2.1Kx10 .51 yes x 

4 PMOS -10 10 512 32x4 512x10 0.5/0 no x x 

4 CMOS 5 10 512 32x4 512x10 0.5/0 no x x 

4 PMOS -10 10 1024 80x4 1024x10 0.5/0 yes dual x x 

4 CMOS 5 10 1024 80x4 1024x10 0.5/0 yes dual x x 

4 PMOS -10 10 2048 160x4 2048x10 0.5/0 yes dual x x 

4 CMOS 5 10 2048 160x4 2048x10 0.5/0 yes dual x x 

4 PMOS -10 10 2048 160x4 2048x10 0.5/0 yes dual x x 

4 CMOS 5 10 2048 160x4 2048x10 0.5/0 yes dual x x 

4 CMOS 5 10 160x4 4Kx10 .51 yes x 

4 CMOS 5 10 160x4 4Kx10 .51 yes x 

4 CMOS 1.4-2.0 9 1024 .03271 yes x x 

4 PMOS 6-9.5 9 1024 0.51 no x x 

4 CMOS 3-6 8 1K 64x4 1024 600/0 no x x 

4 CMOS 3-6 8 1K 600/0 no x x 

4 NMOS 4.5-6.3 8 2K 160x4 .25/1 yes vectored x x 
(]) 

"C .-
::J 4 NMOS 4.5-6.3 8 2048 160x4 2048 .251 yes vectored x x 

<!J 
c 
0 4 NMOS 4.5-6.3 8 2048 160x4 See comments .251 yes vectored x x --U 
(]) 4 NMOS 4.5-6.3 8 2048 160x4 2048 .251 yes vectored x x 
(]) 4 NMOS 4.5-6.3 8 2048 160x4 See comments .251 yes vectored x x en 
L. 
(]) 4 NMOS 4.5-6.3 8 2048 160x4 2048 .251 yes vectored· x x --en 4 NMOS 4.5-6.3 8 1K 64x4 See comments 4/1 yes vectored x x 
«S 
~ 4 NMOS 4.5-6.3 8 1K 64x4 See comments 4/1 no x x 

• 4 NMOS 4.5-9.5 8 2K 128x4 See comments 2.1/1 yes vectored x x 

r. 
~ 4 NMOS 4.5-9.5 8 2048 128x4 See comments 2.11 ~ yes x x 

~ 4 CMOS 2.4-6.0 8 512 32x4 512 .25/1 no x x 

~ 
~ 4 NMOS 4.5-6.3 8 512 32x4 512 .25/1 no x x 
~ 

~ 4 CMOS 2.4-6.0 8 512 32x4 .25/1 '='= 512 no x x 

~ i-'-
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MASTER SELECTION GUIDE 

Software Support 

Programs 
High 

Cross Level 
Assem- Lang- Diag- Alternate 

bier uage Debug nostlc Edit Sources Comments Model Source line 

x 6 bit 3 CHL D/A, 341/0 ports TIUCMOS compatible. M888535 Fujitsu (1306) 

x 6 bit 3 CHL, 13 bit 1 CHL D/A 341/0 ports TIL/CMOS compatible. M888536 Fujitsu (1306) 

x 23 I/O ports TIL/CMOS compatible. M88854 Fujitsu (1306) 

x LCD driver, 29 I/O ports TIUCMOS compatible. M888541 Fujitsu (1306) 

x 23 I/O ports TIUCMOS compatible. M88854A Fujitsu (1306) 

x 23 I/O ports TIL/CMOS compatible. M88854L Fujitsu (13~6) 

x 2 5-bit AID converters, drives dot matrix LCDs. HD4470 Hitachi 

x Drives seven segment LCDs, on chip counter timer. 32 I/O lines. HD44790 Hitachi 

x x x x HMCS42 Hitachi 

x x x x CMOS HMCS42. HMCS42C Hitachi 10 

x x x x On chip counter. HMCS43 Hitachi 

x x x x CMOS HMCS43. HMCS43C Hitachi 

x x x x On chip counter. HMCS44A Hitachi 

x x x x CMOS HMCS44A. HMCS44C Hitachi , 

x x x x On chip counter. HMCS45 Hitachi 

x x x x HMCS45C Hitachi 

x Enlarged ROM version of HMC543C, 32 I/O lines. HMCS46C Hitachi 

x Enhanced I/O version of HMC54C, 44 I/O lines. HMCS47C Hitachi 

x x Display processor on chip which formats, decodes, and displays. Up 
to 128 duplex LCD drivers capability with 58 on chip in present. 
configuration. 4 programmable inputs. M1001 Monosil 

x x On chip display processor controls 8 digit LED multiplexed display. 
2-4 bit I/O ports, 1-4 bit input port, 1-4 bit output port. M1111 Monosil 20 

x x x x 48 version, MC141099, permits use of external PROM, RAM or ROM 
for program development. MC141000 Motorola 

x x x x 48 DIN version, MC141099, permits use of external PROM, RAM or 
ROM for program development. MC141200 Motorola 

x x x x Same as COP2440 except no on chip ROM and faster execution time 
(4/Ls). Interfaces with MM2716 EPROM. COP2304 is extended Q) 
temperature range device. COP2404 National "0 

x Eurotechnique Dual CPU microcontroller, programmable counter, zero crossing :::J 
detector serial I/O port. 351/0 lines, COP23XX ex1ended temperature (!) 
range. COP2440 National C 

x x x x Piggyback Microcontroller. Same as COP2440 except socket for 0 
development EPROM. COP2440R National ...... 

() 
x Eurotechnique Same as COP2440 except 24 I/O lines. COP2441 National Q) 

x x x x Piggyback Microcontroller. Same as COP2441 except socket for Q) 

development EPROM. COP2441R National en 
~ 

x Eurotechnique Same as COP2440 except 19 I/O lines. COP2442 National Q) ...... 
x x x x Western Digital Has piggyback EPROM socket. Will accept: MM2716, NM27C16, en 

MM2758A, MM27588. 1K byte accessable. COP402 National CCS 

~ x x x x Western Digital Has piggyback EPROM socket. Will accept: MM2716, NM27C16, 
MM2758A, MM27588. 1K byte accessable. COP402M National 30 

x x x x Western Digital Has piggyback EPROM socket. Will accept MM2716, 2758A, 27588 
or NM27C16 EPROM. 2K 8yte accessable. Open drain memory ~ 
interface drivers. COP404LP National ~ 

x x x x Western Digital Same as COP404LP except push pull memory interface drivers. COP404LS National ~ x x x X 4/Ls instruction cycle time, 20 I/O lines, 2 level subroutine stack, 
COP310C operates extended temperature range, COP210C operates ~ full temperature range. COP410C Nallanal (1361) ~ 

x x x x Eurotechnique, Western Digital 16 I/O lines, 24 pins, COP310L has extended temperature range I. 
(-40°C to -85°C). COP410L Nillaaal (1361) ~ 

~ x x x X 4/Ls instruction cycle time, 16 I/O lines, 2 level subroutine stack, ~ COP311C operates extended temperature range, COP211C operates 
~ full temperature range. COP411C Nallanll (1361) 

~ 
Bold flclladlcllas Iddllloall dailis provldld on Ihe plgI aOlld. 
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MICROPROCESSORS (Cont'd) 

General Architecture Hardware 
Support 

Data Instruc- (For uC Only) 

Word tlon Directly Clock 
Size, Supply Word Address. On-Chip On-Chip Freq. Proto- In-
or Process Voltage Size Memory RAM (P)ROM (MHz! Inter- typing Circuit 
Structure Type (V) (bits) (Words) (bytes) (bytes) Phases) rupts Levels System Emulator 

4 NMOS 4.5-6.3 8 512 32x4 512 .25/1 no x x 

4 NMOS 4.5-6.3 8 1024 64x4 1K 2.1/1 yes vectored x x 

4 CMOS 2.4-6.0 8 1024 64x4 1K 2.1/1 yes vectored x x 

4 NMOS 4.5-9.5 8 1024 64x4 1K 2.1/1 yes vectored x x 

4 NMOS 4.5-6.3 8 1024 64x4 1K 2.1/1 yes vectored x x 

4 NMOS 4.5-6.3 8 2048 160x4 2K 1.0/1 yes vectored x x 

4 NMOS 4.5-6.3 8 2048 160x4 2K yes vectored x x 

4 NMOS 4.5-6.3 8 2048 160x4 2K yes vectored x x 

4 NMOS 4.5-6.3 8 2048 160x4 2K yes vectored x x 

4 NMOS 4.5-6.3 8 2048 160x4 2K yes vectored x x 

4 NMOS 4.5-6.3 8 2048 128x4 2K 2.1/1 yes vectored x x 

4 NMOS 4.5-6.3 8 2048 128x4 2K 2.1/1 yes vectored x x 

4 NMOS 4.5-6.3 8 2048 128x4 2K 2.1/1 no x x 

4 PMOS 8.5 8 630 .411 no x 

4 PMOS 8.5 8 2K-16K .4/1 yes x x 

4 PMOS 8.5 8 2K-16K .4/1 yes x x 

4 PMOS 8.5 8 1536 .4/1 no x 

4 CMOS 5 8 96x4 max 2000 max .440/1 yes x 
Q) 
"0 
:::J 4 PMOS -6to-10 8 750 48x4 768 0.3/1 x 
CJ 

4 
C 

CMOS 3-6 8 2K 128x4 2K 4/0 yes vectored x x 

0 4 CMOS 4-6 8 1536 40x4 1536 4/0 x x 
+-' 4 CMOS 5 8 1536 40x4 1536 4/0 x x (,) 
Q) 4 CMOS 3-6 8 768 32x4 768 4/0 x x 
Q) 

4 CMOS 3-6 8 1280 64x4 1280 4/0 vectored en yes x x 

~ 4 NMOS 5 8 1024 64x4 1024 0.45/1 
Q) 
+-' 4 NMOS 5 8 768 32x4 768 .4511 x x 
en 
CU 
~ 4 NMOS 5 8 512 16x4 512 .45/1 x x 

4 NMOS 5 8 512 16x4 512 .45/1 x x 

£= 
~ 4 NMOS 5 8 2048 128x4 2048 .45/1 x x 

~ 
\ 

4 PMOS -15 8 1024 64x4 1024 .3/1 x x 

~ 4 PMOS -15 8 768 32x4 768 .3/1 x x [.~ 

~ 
~ 4 PMOS -15 8 2048 128x4 2048 .3/1 x x 

~ 
ti 4 CMOS 5 8 1024 64x4 1024 .5/1 x x 

~ 
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Software Support 

Pr9grams 
High 

Cross level 
Assem- lang- Oiag- Alternate 

bier uage Debug nostic Edit Sources Comments Model Source line 

X X X X Eurotechnique, Western Digital 13 I/O lines, 20 pins, COP311L has extended temperature range 
(-40°C to -85°C). COP411L National (1361) 

x x X x Eurotechnique, Western Digital COP32X is extended temperature range version. Also available in 
smaller packages: COP421 series-24 pins, COP422 series-20 pins. COP420 National 

x x x ~ Eurotechnique, Western Digital CMOS version of COP420. COP420C National 

x x x x Eurotechnique, Western Digital Same as COP420 except 23 I/O lines. COP420L National 

x x x x Basically the same as COP420 except piggyback microcontroller. 
CPU, RAM, I/O and EPROM socket. Accepts: MM2716, NMC27C16, 
MM2758A, MM2758B. 1K byte accessable. COP420R National 

x x x x Eurotechnique CPU version of COP2440 series, COP340 is extended temperature 
range version. 40 pins. 35 I/O lines. COP440 National 

x x X x Piggyback Microcontroller: CPU, RAM, I/O and EPROM socket. 
Accepts: MM2716, NMC27C16, MM2758A, MM27588 EPROMs. 
Same electrical specs as base PIN. COP440R National 

x x x x Eurotechnique CPU version of COP2440 series, COP341 is extended temperature 
range version. 28 pins. 23 I/O lines. COP441 National 

x x x x Piggyback Microcontroller: CPU, RA~, I/O and EPROM socket. 
Accepts: MM2716, NMC27C16, MM2758A, MM27588 EPROMs. 
Same electrical specs as base PIN. COP441R National 

x x x x Eurotechnique CPU version of COP2440 series, COP342 is extended temperature 
range version. 24 pins. 19 I/O lines. COP442 National 10 

x x x x Eurotechnique, Western Digital 28 pins, 16 I/O lines. COP444L National 

'x x x x Piggyback Microcontroller: CPU, RAM, I/O and EPROM socket. 
Accepts: MM2716, NMC27C16, MM2758A, MM27588 EPROMs. 
Same electrical specs as base PIN. COP444LR National 

x x x x Eurotechnique, Western Digital 24 pin package, no interrupt, 12 I/O lines. COP445L National 

x x x x 1 chip calculator based system, expandable I/O. MM57140 National 

x x x x 2 chip calculator based system, expandable RAM, ROM, I/O. MM5781 National 

x x x x 2 chip calculator based system, expandable RAM, ROM, I/O. MM5782 National 

x x x x 1 chip calculator based system, expandable RAM, I/O. MM5799 National 

x ILCOM-4 single chip microprocessor family. Consists of 14 individual 
devices with various RAM, ROM, I/O subroutine stack level a> 
options. uCOM-4 NEC-Micro "C 

:J 
x Directly drives 8 digit, 8 segment LED display, 241/0 lines. uPD7520 NEC-Micro C} 
x x x x 30 I/O lines, 8-Bit programmable timer. MSM5840RS OKI (3873) 20 C 
x x x x 13 I/O lines, 40 LCD segment outputs, 12-Bit timer. MSM58421GSK OKI (3873) 0 

....... 
x x x x 9 I/O lines, 24 Vacuum Fluorescent segment outputs, 8-Bit timer. MSM58422RS OKI (3873) 0 

211/0 lines, 8-Bit timer. MSM5842RS OKI (3873) 
a> 

x x x x a> 
x x x x 30 I/O lines, 8-Bit timer/counter. MSM5845RS OKI (3873) en 
x x x x MN1400 Panasonic l0.-

a> 
x x x x All the MN14XX series members are available in at least one other ....... 

en 
process type. MN1402 Panasonic CO 

x x x x All the MN14XX series members are available in at least one other ~ 
process type. MN1403 Panasonic 

x x x x All the MN14XX series members are available in at least one other 
process type. MN1404 Panasonic 

x x x x All the MN14XX series members are available in at least one other ~ 
process type. MN1405 Panasonic ~ 

x x x x All the MN 14XX series members are available in at least one other ~ process type. MN1430 Panasonic 30 

x x x x All the MN 14XX series members are available in at least one other ~ 
process type. MN1432 Panasonic ~ 

x x x x All the MN14XX series members are available in at least one other ~ 
process type. MN1435 Panasonic ~.~ -:: 

x x x x All the MN14XX series members are available in at least one other ! process type. MN1450 Panasonic 
:.E 

Bold facllndlcatls addJllonal data Is provided on tbe pagl notld. 

~ Ie MASTER 1983 1053 



Ie MASTER 

MICROPROCESSORS (Cont'd) 

General 
Hardware 

Architecture Support 

Data Instrijc- (For uC Only) 

Word tion Directly Clock 
Size, Supply Word Address. On-Chip On-Chip Freq. Proto- In-
or Process Voltage Size Memory RAM (P)ROM (MHz! Inter- typing Circuit 
Structure Type (V) (bits) (Words) (bytes) (bytes) Phases) rupts Levels System Emulator 

4 CMOS 5 8 512 16x4 512 .5/1 X X 

4 CMOS 5 8 512 16x4 512 .5/1 X X 

4 CMOS 5 8 2048 128x4 2048 .5/1 X X 

4 NMOS 5 8 1024 64x4 .45/1 X X 

4 NMOS 5 8 2048 64x4 .45/1 X X 

4 NMOS 5 8 2048 128x4 .45/1 X X 

4 NMOS 5 8 128x4 1536 11 yes X X 

4 NMOS 5 8 152x4 2048 11 yes X x 

~ NMOS 5 8 256x4 4096 11 yes x x 

4 NMOS 5 8 152x4 2048 11 yes x x 

4 NMOS 5 8 256x4 4096 11 yes x x 

4 PMOS -15 or 5,-10 8 48x4 670 .1/4 yes x 

4 PMOS -15 or 5 .. 10 8 48x4 640 .1/4 yes x 

4 PMOS -15 or 5 .. 10 8 128x4 2K .1/4 yes x 

4 PMOS -150r5,-10 8 128x4 2K .1/4 yes x 

Q) 4 PMOS 
'U 

5 8 128 2048 .81 yes 1 x x 

.- 4 PMOS 5 8 256 4096 .81 yes 1 x x :J 
CJ 4 PMOS 5 8 256 3072 .81 yes 1 x x 

C 4 PMOS 17 8,16 4K 0.256/2 yes x x 
0 

4 PMOS -15 8,16 several choices 
+-' 

x x 

U 
Q) 

4 PMOS 17 8,16 4K 128x4 2048 0.199/0 or 2 yes x x 
Q) 
en -Q) 4 NMOS 5 8 2048 .4/0 yes x 
+-' 
en 4 NMOS 5 8 1024 .4/0 yes x 
ctl 

0.0321 ~ 4 CMOS 3 8 2268 no x x 

4 CMOS 3 8 1827 0.0321 no x 

4 CMOS 3-6 8 lK 64x4 1/1 
I. 

~ 4 PMOS -15V 8 lK 64x4 .4/1 

~ ~rf 4 CMOS 3-6 8 lK 256x4 1/1 

!: 4 CMOS 3-6 8 2K 128x4 1/1 ~ 

~ ~ 4 PMOS -15V 8 4K 128x4 .55/1 
re: 
~ 4 PMOS -15V 8 2K 128x4 .55/1 
~ 
~ 
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Software Support 

) Programs 
High 

Cross Level 
Assem- Lang- Dlag- Alternate 

bier uage Debug nostic Edit Sources 

x X X X 

X X X x 

x x x x 

x x x x 

x x x x 

x x x x 

x x x x 

x x x x 

x x x x 

x x x x 

x x x x 

x 

x 

x 

x 

x x 

x x 

x x 

x x 

x x 

x 

x 

<C Ie MASTER 1983 

MASTER SELECTION GUIDE 

Comments Model Source Line 

All the MN14XX series members are available in at least one other 
process type. MN1453 Panasonic 

All the MN14XX series members are available in at least one other 
process type. MN1454 Panasonic 

All the MN14XX series members are available in at least one other 
process type. MN1455 Panasonic 

All the MN14XX series members are available In at least one other 
process type. MN1498 Panasonic 

All the MN14XX series members are available in at least one other 
process type. MN1499 Panasonic 

All the MN14XX series members are available in at least one other 
process type. MN1499A Panasonic 

All the MN15XX series members have bidirectional 110 lines, 8 bit 
counter/timer, 8 bit serial shift register, and power down feature to 
save contents of RAM. MNl541 Panasonic 

All the M~ 15XX series members have bidirectional 110 lines, 8 bit 
counter/timer, 8 bit serial shift register, and power down feature to 
save contents of RAM. MNl542 Panasonic 

All the MN15XX series members have bidirectional 110 lines, 8 bit 
counter/timer, 8 bit serial shift register, and power down feature to 
save contents of RAM. MNl544 Panasonic 

All the MN15XX series members have bidirectional 110 lines, 8 bit 
counter/timer, 8 bit serial shift register, and power down feature to 
save contents of RAM. MN1562 Panasonic 10 

All the MN15XX series members have bidirectional 110 lines, 8 bit 
counter/timer, 8 bit serial shift register, and p~wer down feature to 
save contents of RAM. MN1564 Panasonic 

22110 lines. MM75 Rockwell 

31110 lines. MM78EL Rockwell 

31110 lines. MM78L Rockwell 

Can drive LED or 14 segment vacuum fluorescent displays. Tone 
generator, push-pull speaker drive output. MM78LA Rockwell 

MM78LS Rockwell 

MM79LS Rockwell 

MM89LS Rockwell 

PPS-4 Rockwell 

1-chip parallel microcomputer, several memory options and 
instruction sets, other supply voltages available. PPS-4/1 Rockwell 20 

The PPS-4/2 is a 2 chip clock, direct display drive, expanded 110 on 
CPU chip, 128-4 RAM, 2048x8 ROM, 16 110 ports on separate 
memory-IIO chip. PPS-4/2 Rockwell 

LM6402 Sanyo 

LM6405 Sanyo 

LCD direct drive. Optional external1K RAM-MH-51015. SM-4 Sharp 

LCD direct drive. SM-5 Sharp 

ROMless system evaluator supports TMS1000/1200 CMOS family 
members. SE1000C TI 

ROMless system evaluator supports TMS1000/1070/1200/ 
1270/1700 PMOS family members. SE1000P TI 

ROMless system evaluator supports TMS1004 CMOS family 
members. SE1004C TI (1560) 

ROMless system evaluator supports TMS1JOO/1300 CMOS family 
members. SE1100C TI (1560) 

ROMless system evaluator supports TMS1400/1470/1600/1670 
PMOS family members. SE1400P TI (1560) 30 

ROMless system evaluator supports TMS2100/2170/2300/2370 
PMOS family members. SE2100P TI (1560) 

Bold 'Iclladlcltas IddllloRiI dltlls provided on Ibe pigi nOled. 
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Ie MASTER 

MICROPROCESSORS (Cont'd) 

General 

Data Instruc-
Word tion 
Size. Supply Word 
or Process Voltage Size 
Structure Type (V) (bits) 

4 PMOS 9 8 

4 PMOS -15 8 

4 PMOS -15 8 

4 PMOS -15 8 

4 CMOS 3-6 8 

4 CMOS 3-6 8 

4 PMOS -15 8 

4 CMOS 3-6 8 

4 PMOS -15 8 

4 CMOS 8 

4 PMOS -15 8 

4 PMOS -15 8 

4 CMOS 3-6 8 

4 PMOS -15 8 

4 CMOS 3-6 8 

4 PMOS -15 8 

4 CMOS 8 

4 PMOS -15 8 

4 PMOS -15 8 

4 PMOS -15 8 

4 PMOS -15 8 

4 PMOS -15 8 

4 PMOS -15 8 

4 PMOS 8 

4 PMOS 9 8 

4 PMOS 8 

4 PMOS 3 8 

4 PMOS 3 8 

4 PMOS 8 

4 PMOS 8 

4 PMOS 9 8 

4 PMOS 9 8 

4 PMOS 9 8 

1056 

Directly 
Address. 
Memory 
(Words) 

2K 

2K 

4K 

1K 

1K 

1K 

1K 

1K 

2K 

2K 

2K 

1K 

1K 

1K 

1K 

2K 

2K 

2K 

4K 

4K 

4K 

4K 

4K 

2K 

2K 

2K 

2K 

2K 

2K 

2K 

4K 

4K 

4K 

Architecture 
Hardware 
Support 

(For uC Only) 
Clock 

On-Chip On-Chip Freq. Proto- In-
RAM (P)ROM (MHz! Inter- typing Circuit 
(bytes) (bytes) Phases) rupts LeVels System Emulator 

128x4 

128x4 .4/1 

256x4 .55/1 

64x4 1K 0.41 X X 

64x4 1K 11 X X 

256x4 1K 1/1 X X 

64x4 1K 0.41 X 

64x4 1K 1/1 X 

128x4 2K 0.41 X X 

128 2K 1.01 X X 

128x4 2K .4/1 X X 

64x4 1K 0.41 X X 

64x4 1K 11 yes X X 

64x4 1K 0.41 X 

64x4 1K 1/1 X 

128x4 2K 0.41 X X 

128 2K 1.01 X X 

128x4 2K .4/1 X X 

128x4 4K .55/1 X X 

128x4 4K .55/1 X X 

64x4 4K .55/1 X x 

64x4 4K .55/1 x x 

64x4 4K .411 x x 

128x4 2K .55/1 yes x x 

128x4 2K x x 

128x4 2K .55/1 yes x x 

128x4 2K x x 

128x4 2K x x 

128x4 2K .55/1 yes x x 

128x4 2K .55/1 yes x x 

256x4 4K .55/1 yes x x 

256x4 4K .55/1 yes x x 

256x4 4K .55/1 yes x x 

co Ie MASTER 1983 



MASTER SELECTION GUIDE 

Software Support 

Programs 
High 

Cross level 
Assem· lang· Dlag· Alternate 

bier uage Debug nostic Edit Sources Comments Model Source line 

ROMless system evaluator supports TMS2132 PMOS family 
members. SE2130P TI (1560) 

ROMless system evaluator supports TMS1100/1170/1300/1370 
PMOS family members. SE2200P TI (1560) 

ROMless system evaluator supports TMS2400/2470/2600/2670 
PMOS family members. SE2400P TI (1560) 

x x x x 64 pin version, TMS·1099/SE-1, permits use of external PROM, RAM 
or ROM for program development. ·9 volt VDD version available. TMS1000 TI (1557) 

x x x x 3 level subroutine nesting 32 term output PLA. TMS1099/C/SE·3 for 
program development. TMS1000C TI (1557) 

x x x x Expanded RAM version of TMS1000C. TMS1004C TI (1558) 

x x x x 3.5 V output drive capability. ·9 volt VDD version available. TMS1070 TI (1557) 

x x x x Vacuum fluorescent drive (.35V) capability on output, 22 I/O lines. TMS1070C TI (1557) 

x x x x A 64·pin version, TMS 1098/SE·2 permits use of external 
PROM/RAM/ROM for program development. ·9 volt VDD version 
available. TMS1100 TI (1557) 

x x x x CMOS version of TMS 1100. 22 110 lines. TMS1100C TI (1557) 10 

x x x x Fluorescent drive capability otherwise same as TMS 1100. ·9V VDD 
version available. TMS1170 TI (1557) 

x x x x 64 pin version, TMS·1099/SE·1, permits use of external PROM, RAM 
or ROM for program development. ·9 volt VDD version available. TMS1200 TI (1557) 

x x x x 3 level subroutine nesting 32 term output PLA. TMS1099/C/SE·3 for 
program development. TMS1200C TI (1557) 

x x x x 3.5 V output drive capability. ·9 volt VDD version available. TMS1270 TI (1557) 

x x x x Expanded I/O version of TMS1070C. TMS1270C TI (1557) 

x x x x A 64·pin version, TMS1098/SE·2 permits use of external 
PROM/RAM/ROM for program development. ·9 volt VDD version 
available. TMS1300 TI (1557) 

x x x x CMOS version of TMS1300. 281/0 lines. TMS1300C TI (1557) 

x x x x 27 I/O lines, fluorescent drive capability. ·9V VDD version 
CD available. TMS1370 TI (1557) "'0 

x x x x Expanded memory version of TMS 1000. ·9V VDD version available. TMS1400 TI (1557) :J 

x x x x Vacuum fluorescent drive version of TMS1400. ·9V VDD version CJ 
available. TMS1470 TI (1557) 20 c: 

x x x x 32 110 lines. ·9V VDD version available. TMS1600 TI (1557) 
0 

...... 
x Vacuum fluorescent drive version of TMS1600. ·9V VDD version U 

x x x CD 
available. TMS1670 TI (1557) 

CD 
x x x x 211/0 lines, increased ROM version of TMS1000. ·9V VDD version en 

available. TMS1700 TI (1557) :10-

x x X x Interval timer, 8 bit AID, Zerg crOSSing detector, handles up to ·15V CD ...... 
on outputs. TMS2100 TI (1558) en 

('Ij 
x x x x Complex sound generator, LED segment outputs, handles up to ·9V :?! 

on outputs. TMS2132 TI (1558) 

x x x x Same as TMS2100 except handles up to ·35V on output and has one i. less I/O line. TMS2170 TI (1558) 

x x x x LCD output driver 4·6 display digits, 32·40 segments. Handles up to ii 
·3V on outputs. , TMS2220 TI (1558) r. 

LCD output driver 7.5·10 display digits, 60·80 segments. Handles up 
'oJ: 

x x x x 

~ to ·3V on outputs. TMS2240 TI 

x x x x Event counter, two AID Input channels. Handles up to ·15V on ~ outputs. TMS2300 TI (1558) 
~ 

x x x x Same as TMS2300 except handles up to ·35V on outputs. TMS2370 TI (1558) 30 ~ 
x x x x Handles up to ·15V on outputs. TMS2400 TI (1558) ~..: 

x x x x Handles up to ·35V on outputs one less I/O line than TMS2400. TMS2470 TI (1558) ; 
x x x x Handles up to ·15V on outputs. TMS2600 TI (1558) ~ 

~ 

Bold flclladlclllS addllloDl1 dill I. provldld on Iba pigi nOlld. 
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Ie MASTER 

MICROPROCESSORS (Cont'd) 

General 

Data Instruc-
Word tlon 
Size, Supply Word 
or Process Voltage Size 
Structure Type (V) (bits) 

4 PMOS 9 8 

4 PMOS 9 8 

4 CMOS 4-6 8 

4 NMOS 5 8 

4 NMOS 5 8 

4 PMOS -8,5 10,20 

8 HMOS 5 8,16,24 

8 NMOS 5 8,16 

8 NMOS 5 8,16 

8 NMOS 5 8,16 

8 NMOS 5 8,16 

8 HMOS 5 8,16,24 

8 NMOS 5,12 8,16,24 

8 NMOS 5 8,16,24 

8 HMOS 5 8-48 

8 NMOS 5,12 8,16,24 

8 NMOS 5 8,16,24 

8 HMOS 5 8-48 

8 HMOS 5 8-48 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8-32 

8 NMOS 5 8-32 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8-32 

8 NMOS 5 8-32 

8 NMOS 5,12 16,32,48 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

1058 

Directly 
Address. 
Memory 
(Words) 

4K 

2K 

4K 

2K 

4K 

400,512 

65K 

4K 

4K 

4K 

4K 

65K 

65K 

65K 

1M 

65K 

65K 

1M 

1M 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

16M 

65K 

65K 

65K 

Architecture Hardware 
Support 

(For uC Only) 
Clock 

On-Chip On-Chip Freq. ~oto- In-
RAM (P)ROM (MHz! Inter- ping Circuit 
(bytes) (bytes) Phases) rupts Levels System Emulator 

256x4 4K .55/1 yes x x 

128x4 2K .51 yes x x 

160x4 .2/1 yes x 

128x4 .5/1 yes x 

256x4 .25/1 yes x 

0.1/0 x 

128 121 yes vectored 

64 6/1 yes vectored x 

64 6/1 yes vectored x 

64 1024 6/0 yes vectored x 

128 2048 6/0 yes vectored x 

128 4K 121 yes vectored 

2/2 yes vectored 

3/0 yes vectored x x 

8/1 yes vectored 

4/2 yes vectored 

3/0 yes vectored x x 

8/1 yes vectored 

8/1 yes vectored 

2/2 yes vectored x x 

128 2K 2/2 yes vectored x x 

128 2/2 yes vectored x x 

128 2/2 yes vectored x x 

64 1100 41 yes vectored x 

1/1 yes vectored x x 

128 1.5/2 yes vectored x x 

1.5/2 yes vectored x x 

1.5/1 yes vectored x x 

2/1 yes vectored x x 

3/0 yes vectored 

11 yes vectored x x 

21 yes vectored x x' 

3/1 yes vectored 
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MASTER SELECTION GUIDE 

Software Support 

Programs 
High 

Cross Level 
Assem- Lang- Dlag- Alternate 

bier uage Debug nostlc Edit Sources Comments Model Source Line 

X X X X Handles up to -35V on outputs. TMS2670 TI (1558) 

X X X X Complex sound generator, LED segment outputs, handles up to -9V 
on outputs. TMS3132 TI 

x Evaluator chip for TLCS-46A series microprocessors. Use with 
/ 

external4K ROM, 341/0 lines. TCP4600AC Toshiba 

x Evaluator chip for TLCS-43 series microprocessors. Use with 
external 2K ROM, 35 I/O lines. TMP4300C Toshiba 

x Evaluator chip for TLr 3-47 series microprocessors. Use with 
external4K ROM, 35 I/O lines. TMP4700C Toshiba 

64-pin version, CR2872 permits use of external PROM, RAM, ROM for 
program development. WD40 Western 

Intel Same as AM8051,Iess 4K ROM. AM8031 AMD 

x x x x Fujitsu, Intel, National, NEC, ROMless version of 8048. AM8035 AMD (1232) 
Signetics, Siemens 

x x x x x Fujitsu, Intel, National, NEC, ROMless version of 8049. AM8039 AMD (1232) 
Signetics, Siemens 

x x x x Fujitsu, Intel, National, NEC, Low standby power mode. On-Chip battery charging. AM8048 AMD (1232) 10 
Signetics, Siemens 

x x x x x Fujitsu, Intel, National, NEC, Low standby power mode. On-chip battery charging. AM8049 AMD (1232) 
Signetics, Siemens 

Intel Two 16 bit counters, serial I/O ports, Boolean processor. AM8051 AMD 

Intel, NEC-Micro, National, Priority interrupts with Intel 8214. AM8080A AMD (1233) 
Raytheon, Signetics, Mitsubishi 

x x x x x Intel, NEC-Micro, Mitsubishi 8085A-2 runs at 5 MHz. AM8085A AMD (1234) 

Intel Same part as iAPX88/1O. AM8088 AMD 

Intel, NEC-Micro, National, Priority interrupts with Intel 8214. AM9080A AMD (1233) 
Raytheon, Signetics, Mitsubishi 

x x x x x Intel, NEC-Micro, Mitsubishi Meets full MIL temperature range. AM9085A AMD 

Intel, NEC-Micro Same part as AM8088. iAPX88/10 AMD 

Intel Two chip set using iAPX88/10 plus 8087 numeric data processor. iAPX88/20 AMD 

Fairchild, Motorola, Hitachi, Fujitsu DMA through HALT and three state control. S6800 AMI 20 
Q) 
"0 

Motorola, Hitachi, Fujitsu, Fairchild DMA thru HALT and three state control, software compatible with ::l 
S6800. S6801 AMI (!J 

Fairchild, Motorola, Hitachi, Fujitsu ConSists of S6800 with 6821 and 6875 on chip. S6802 AMI C 

Motorola, Fairchild, Hitachi ROMless version of S6801. S6803 AMI 0 
........ 

Hitachi, Motorola 20 programmable bidirectionalI/O lines, self check ROM. S6805 AMI (1248) 0 
Q) 

Fairchild, Motorola, Hitachi On chip oscillator, enhanced 6800 command set, compatible with Q) 
entire S6800 family. S6809 AMI (1247) en 

Fairchild, Motorola, Hitachi, Fujitsu Consists of S6800 with 6821 and 6875 on chip, CPU runs at 1.5 "-
MHz. S68A02 AMI Q) 

........ 
Fairchild, Motorola, Hitachi, Fujitsu S68A08 is same as S68A02 without RAM. S68A08 AMI en 

tU 
Fairchild, Motorola, Hitachi On chip oscillator, enhanced 6800 command set, compatible with ~ 

entire S6800 family. CPU runs at 1.5 MHz. S68A09 AMI (1247) 

Fairchild, Motorola, Hitachi On chip oscillator, enhanced 6800 command set, compatible with 
entire S6800 family. CPU runs at 2 MHz. S68B09 AMI (1247) r:.,. 

SMC 8 bit data bus, 16 bit internal operations. Software compatible with 
~ TMS9900. S9980 AMI 30 

x x x Synertek, Rockwell Software compatible with 6502. 4 MHz maximum crystal or clock ~ 
external frequency. MPS6500 CSG 

~ x x x Synertek, Rockwell Software compatible with 6502. 4 MHz maximum crystal or clock 
external frequency. MPS6500/1A CSG ~ 

GTE Micro, Synertek MPS6503/04/05/06 and 107 have 28 pin packages, 4 or 8K -addressing, MPS6512 has external clock, MPS6513/14 and 115 -: 
have external clocks and 28-pin package. MPS6502 CSG i 

~ 

Bold flc.ladlclllS Iddlllonil dill Is provided on the plge noled. 
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MICROPROCESSORS (Cont'd) ; 

General 

Data Instruc-
Word .. tlon 
Size, Supply Word 
or Process Voltage Size 
Structure Type (V) (bits) 

8 NMOS 5 8,16,24 

8 CMOS 5 8,16,24 

8 NMOS 5 8-200 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5- 8-24 

8 CMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8,16,24 

8 NMOS 5 8-24 

8 HMOS 5 8-32 

8 HMOS 5 8-32 

8 HMOS 5 8-32 

8 HMOS 5 8-32 

8 HMOS 5 8-32 

8 HMOS 5 8-32 

8 NMOS 5,12 8-24 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8-32 

8 NMOS 5 8-32 

8 NMOS 5 8-32 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16 

8 NMOS 5 8,16 

8 NMOS 5 8,16 

8 NMOS 5 8,16 

1060 

Directly 
Address. 
Memory 
(Words) 

65K 

65K 

16M 

2K 

4K 

2K 

4K 

2K 

2K 

4K 

2K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

4K 

4K 

4K 

4K 

Architecture 
Hardware 
Support 

(For uC Only) 
Clock 

On-Chip On-Chip Freq. Proto- In-
RAM (P)ROM (MHz! Inter- typing Circuit 
(bytes) (bytes) Phases) rupts Levels System Emulator 

3/1 yes vectored 

3/1 yes vectored 

10/2 yes vectored 

64 lK/2K/3K/4K 410 yes vectored x x 

128 lK/2K/3K/4K 410 yes vectored x x 

4/0 yes vectored x x 

64 4K 4/0 yes vectored x x 

64 lK/2K/3K/4K 410 yes vectored x x 

64 2K 4/0 yes vectored x x 

128 2K/4K 410 yes vectored x x 

4/0 yes vectored x x 

2/2 yes vectored x x 

128 2K 1/2 yes vectored x x 

128 2/2 yes vectored 

128 8/2 yes vectored x x 

41 yes vectored 

1/1 yes vectored 

1/1 yes vectored 

1.5/1 yes vectored 

1.5/1 yes vectored 

2/1 yes vectored 

2/1 yes vectored 

64 2/0 x x 

212 yes vectored 

128 2/2 yes vectored 

1/1 yes vectored 

1.5/1 yes vectored 

2.0/1 yes vectored 

128 12/1 yes vectored 

64 6/1 yes vectored 

128 6/1 yes vectored 

64 lK 6/1 yes vectored 

128 2K 6/1 yes vectored 
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Software Support 

Programs 
High 

Cross Level 
Assem- Lang- Oiag-

bier uage Debug nostic Edit 

x x x x x 

x x x x x 

x x x x 'x 

x x x x x 

x x x ·x x 

x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x x 

x x 
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MASTER SELECTION GUIDE 

Alternate 
Sources Comments Model Source Line 

GTE Micro, Synertek MPS6503/04/05/06 and 107 have 28 pin packages, 4 or 8K 
addressing, MPS6512 has external clock, MPS6513/14 and 115 
have external clocks and 28-pin package. MPS6512 CSG 

CMOS version of 6502 MPU with enhanced instruction set. 3-state 
address bus for DMA application. MPS65C02 CSG 

National, Synertek, Eurotechnique 8 bit version of F16032 16 bit CPU. 32 bit internal architecture. 
Software upward compatible with F16016 and F16032. F16008 Fairchild 

Mostek, Motorola One chip microcomputer. Programmable hardware, timer on-chip. 
Software compatible with F8. Choice of ROM size. F3870 Fllrchlld (1253) 

Mostek Stand-by power down, 64 bytes of executable RAM available. Choice 
of ROM size. F3872 Fllrcblld (1254~ 

Mostek Stand-by power down, 64 bytes of executable, RAM available. F3876 Fairchild 

Mostek Software compatible with the F8. On chip timer. One chip 
microcomputer. F3878 Fairchild 

Mostek, Motorola One chip microcomputer. Programmable hardware, timer on-Chip. 
Software compatjllie with F8. Choice of ROM size. CMOS version. F38C70 Fllrcblld (1257) 

2K EPROM program storage. F38E70 Fllrcblld (1258) 

Mostek Stand-by power down, 64 bytes of executable RAM available. ChOice 
of RAM size. F38l72 Fairchild 10 

Mostek Stand-by power down, 64 bytes of executable RAM available, low 
power. F38l76 Fairchild 

AMI, Fujitsu, Hitachi, Motorola DMA through HALT and three state control, slower clock speeds 
available. F6800 Fllrchlld 

(1253,1269,1278 

AMI, Fujitsu, Hitachi, Motorola DMA through HALT and three state control, software compatible 
with F6800. F6801 Fllrchlld (1270) 

DMA through HALT and three state control on chip clock, software 
compatible with F6800. F6802 Fllrchlld (1278) 

AMI, Hitachi, Motorola Same as F6801 with out ROM. F6803 fllrchlld (1270) 

DMA through HALT, software compatible with F6800, programmable 
timer. F6808 fllrchlld (1278) 

AMI, Fujitsu, Motorola, Hitachi Compatible with entire F6800 family, on chip oscillator. F6809 fllrcblld (1272) 

Compatible with entire F6800 family, requires external clock. F6809E Fllrcblld 
(1272,1274) 

AMI, Fujitsu, Motorola, Hitachi Compatible with entire F6800 family, on chip OSCillator. Runs at 1.5 
MHz. F68A09 Fllrcblld (1272) 

Compatible with entire F6800 family, requires external clock. Runs at 
1.5 MHz. F68A09E Fllrcblld 20 

(1272,1274) 

AMI, Fujitsu, Motorola, Hitachi Compatible with entire F6800 family, on chip OSCillator. Runs at 2.0 
MHz. F68B09 Fllrcblld (1272) 

Compatible with entire F6800 family, requires external clock. Runs at 
2 MHz. F68B09E fllrcblld 

(1272.1274) 

Mostek, SGS DMA through HALT, three state control, hardware multiply. F8 Fllrcblld 
( 1253.1268) 

AMI, Fairchild, Motorola, Hitachi DMA thru HALT, three state control, RAM less MBl6802. MBl6800 Fujitsu 

AMI, Fairchild, Motorola, Hitachi MBl6802 has MBl6800, 6810 and 6875 on-chip. DMA thru HALT, 
. three state control. MBl6802 Fujitsu 

AMI, Fafrchild, Motorola, Hitachi General purpose 8 bit parallel processor. MBl6809 Fujitsu 

AMI, Fairchild, Motorola, Hitachi General purpose 8 bit parallel processor. MBl68A09 Fujitsu 

AMI, Fairchild, Motorola, Hitachi General purpose 8 bit parallel processor. MBl68B09 Fujitsu 

Intel ROMless MBl8051. MBl8031 Falltsa (1307) 

Intel Can be used with external RAM and ROM, 27110 lines. MBl8035 Fujitsu 30 

Intel ROMless MBl8049. MBl8039 Fujitsu 

Intel Can be used with external RAM and ROM, 27 110 lines. MBl8048 Fujitsu 

Intel Can be used with external RAM and ROM. MBl8049 Fujitsu 
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MICROPROCESSORS (Cont'd) 

General 

Data Instruc-
Word tlon 
Size, Supply Word 
or Process Voltage Size 
Structure Type (V) (bits) 

8 NMOS 5 8,16,24 

8 NMOS 5 8-48 

8 CMOS 5 8,16 

8 CMOS 5 8,16 

8 NMOS 5 12 

8 NMOS 5 12 

8 NMOS 5 12 

8 NMOS 5 12 

8 NMOS 5 13 

8 NMOS 5 13 

8 CMOS 5 12 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8 

8 CMOS 5 8-24 

8 CMOS 5 8-24 

8 CMOS 

8 CMOS 5 8-24 

8 NMOS 5 8-24 

1062 

Directly 
Address. 
Memory 
(Words) 

65K 

1M 

4K 

4K 

512x12 

512x12 

512x12 

512x12 

1024x13 

2048x13 

512x12 

4K 

65K 

4K 

8K 

4K 

4K 

8K 

65K 

8K 

4K 

4K 

8K 

65K 

4K 

65K 

4K 

8K 

4K 

64K 

65K 

65K 

4K 

65K 

Architecture 
Hardware 
Support 

(For uC Only) 

Clock 
On-Chip On-Chip Freq. Proto- In-
RAM (P)ROM (MHz! Inter- typing Circuit 
(bytes) (bytes) Phases) rupts Levels System Emulator 

128 4K 12/1 yes vectored 

5/1 yes vectored 

128 6/1 yes vectored 

128 2K 6/1 yes vectored 

32 512x12 1/1 no x x 

32 512x12 4/4 no x x 

32 512x12 1/1 no x x 

32 512x12 4/1 yes x x 

64 1024x13 8/1 yes x x 

64 2048x13 8/1 yes x 

32 512x12 1.111 no x x 

4/1 yes vectored 

1/1 yes vectored 

1/1 yes vectored 

1/1 yes vectored 

1/1 yes vectored 

1/1 yes vectored 

1/1 yes vectored 

4/1 yes vectored 

4/1 yes vectored 

4/1 yes vectored 

4/1 yes vectored 

4/1 yes vectored 

4/1 yes vectored 

4/1 yes vectored 

1/1 yes vectored 

1/1 yes vectored 

1/1 yes vectored 

1/1 yes vectored 

64 2K 2 yes x x 

128 4K 

128 

64 4K 

2/2 yes vectored 

© Ie MASTER 1983 



MASTER SELECTION GUIDE 

Software Support 

Programs 
High 

Cross Level 
Assem- Lang- Dlag- Alternate 

bier uage Debug nostlc Edit Sources Comments Model Source Line 

Intel Two 16 bit counters, serial 110 port, Boolean processor. MBl8051 Fu/llsu (1307) 

Intel, NEC-Micro, AMD Software compatible with MBl8086. MBl80BB Fu/llsu (1305) 

Intel CMOS version of MBl8039. MBl80C39 Fa/lisa (1307) 

CMOS version of MBl8049. MBl80C49 Fu/llsu (1307) 

x x x x Plessey 32 8-bit registers. Arithmetic logic unit and 32 user defined TIL 
compatible input-output lines. Self contained oscillator. Stand alone 
controller. PIC1650A GI (1319) 

x x x x Plessey All the features of the PIC1650A but with 12 110 lines, crystal 
oscillator. PIC1654 GI (1319) 

x x x x Plessey All the features of the PIC1650A but with 20 110 lines. PIC1655A GI (1319) 

x x x x Plessey All the features of the PIC1655A but with internal and external 
interrupts. 3 level stack, crystal oscillator. PIC1656 GI (1319) 

x x x x Plessey Expanded PIC1650 instruction set. 1024x13 bit program ROM. 64 
8-bit registers, 6 level staCk, 2 external interrupts. 32 110 lines. PIC1670 GI (1309,1319) 

x x x Plessey PIC 1672 GI (1319) 10 

x Plessey low power -12 mW. Wide power supply range (2.5-6V). PIC16C55 GI (1319) 

Bus compatible with MC6800. G54SC103 GTE Micro 

Synertek, CSG Pin compatible with NMOS 6500 processors, bus compatible with 
MC6800. On-board clock oscillator. G65SC02 GTE Micro 

Synertek, CSG Pin compatible with NMOS 6500 processors, bus compatible with 
MC6800. G65SC03 GTE Micro 

Synertek, CSG Pin compatible with NMOS 6500 processors, bus compatible with 
MC6800. G65SC04 GTE Micro 

Synertek, CSG Pin compatible with NMOS 6500 processors, bus compatible with 
MC6800. G65SC05 GTE Micro 

Synertek, CSG Pin compatible with NMOS 6500 processors, bus compatible with 
MC6800. G65SC06 GTE Micro 

Synertek, CSG Pin compatible with NMOS 6500 processors, bus compatible with 
MC6800. G65SC07 GTE Micro 

Bus compatible with MC6800. On board clock oscillator. G65SC102 GTE Micro 

Bus compatible with MC6800. G65SC104 GTE Micro 20 Q) 

Bus compatible with MC6800. G65SC105 GTE Micro 
"C 
::l 

Bus compatible with MC6800. G65SC106 GTE Micro (!) 
Bus compatible with MC6800. G65SC107 GTE Micro C 
Bus compatible with MC6BOO. On board clock oscillator. G65SCl12 GTE Micro 0 --Bus compatible with MC6800. G65SCl15 GTE Micro (.) 

Q) 
Synertek, CSG Pin compatible with NMOS 6500 processors, bus compatible with -Q) 

MC6800. G65SC12 GTE Micro Cf) 
Synertek, CSG Pin compatible with NMOS 6500 processors, bus compatible with lo... 

MC6800. G65SC13 GTE Micro Q) --Synertek, CSG Pin compatible with NMOS 6500 processors, bus compatible with (J) 

as MC6BOO. G65SC14 GTE Micro 
~ 

Synertek, CSG Pin compatible with NMOS 6500 processors, bus compatible with 
MC6800. G65SC15 GTE Micro 

x x x x x Uses 65SCOO CPU, on board sine wave generator, 16 bit timer, bus 
~ compatible with 6800. G65SC150 GTE Micro 30 

CMOS version of HD6801. Various options available on HD6301X ~ 
family member chips. HD6301 Hitachi ~ 

CMOS version of HD6803. Various options available on HD6303X 
family member chips. HD6303 Hlllcbl (1345) 

l-
CMOS. VariOUS options available on HD6333X family member f.. 
chips. HD6333 Hlllcbl (1345) ~ CMOS version of HD6805. Various options available on HD63l05X l-: 
family member chips. HD63l05 Hlllcbl (1345) f.: 

Various options available on HD6800X family member chips. HD6800 Hlllcbl (1345) ~ 
~ 
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MICROPROCESSORS (Cont'd) 

General 

Data Instruc-
Word tlon 
Size, Supply Word 
or Process Voltage Size 
Structure Type (V) (bits) 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 CMOS 4-12 8,16,24 

8 CMOS 4-6.5 8,16,24 

8 PMOS -9,5 8,16,24 

8 HMOS 5 8,16 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16 

8 HMOS 5 8,16 

8 HMOS 5 8,16 

8 HMOS 5 8 

8 HMOS 5 8,16 

8 HMO$ 5 8,16 

8 HMOS 5 8 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 NMOS 5,12 8,16,24 

8 NMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8-48 

8 CHMOS 5 8,16,24 

8 CHMOS 5 8 

8 CHMOS 5 8 

8 CHMOS 5 8,16,24 

8 HMOS 5 8,16 

8 HMOS 5 8,16,24 

8 

1064 

Directly 
Address. 
Memory 
(Words) 

65K 

65K 

65K 

4K 

65K 

65K 

65K 

2K 

65K 

65K 

16K 

lK 

65K 

65K 

4K 

4K 

4K 

4K 

4K 

4K 

4K 

65K 

65K 

65K 

65K 

65K 

1MB 

65K 

4K 

4K 

65K 

4K 

65K 

Architecture Hardware 
Support 

(For uC Only) 
Clock 

On-Chip On-Chip Freq. Proto- In-
RAM (P)ROM (MHz! Inter- typing Circuit 
(bytes) (bytes) Phases) rupts Levels System Emulator 

128 2K 1/1 yes vectored 

128 2/1 yes vectored 

128 1.25/1 yes vectored 

64 4K 3.5/1 yes vectored 

2/2 yes vectored 

2/1 yes vectored 

2/1 yes vectored 

112 2K 4/1 yes vectored 

6.4/0 

3.2/0 

.8/2 yes vectored x 

64 lK 3.581 x x 
128 121 yes vectored x x 

256 12/1 yes vectored x x 

64 11/1 yes vectored x x 

64 81 yes vectored x x 

128 111 yes vectored x x 

256 1111 yes vectored x x 

64 lK 81 yes vectored x x 

128. 2K 111 yes vectored x x 

256 4K 11/1 yes vectored x x 

128 4K 121 yes vectored x x 

256 12/1 yes vectored x x 

2/2 yes vectored x x 

3/1 yes vectored x x 

3,5,6/1 yes vectored x x 

5/1 yes see comments x 

128 12/1 yes vectored x x 

128 11/1 yes vectored x x 

128 2K 11/1 yes vectored x x 

128 4K 12/1 yes vectored x x 

64 lK 111 yes vectored x x 

128 4K 121 yes vectored x x, 
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Software S~pport 

Programs 
High 

Cross Level 
Assem- Lang- Diag-

bier uage Debug nostlc Edit 

x x x x x 

x x x x 

x x x x x 

x x x x x 

x x x x 

x x x x 

x x x x 

x x x 

x x x x 

x x x x 

x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x 

x x x x x 

x x x 

x x x 

x x x x x 

x x x x 

x x x x x 

~ Ie MASTER 1983 

MASTER SELECTION GUIDE 

Alternate 
Sources Comments Model Source Line 

Various options available on HD6801X family member chips. HD6801 Hitachi 

Various options available on HD6802X family member chips. HD6802 Hllichl (1345) 

Various options available on HD6803X family member chips. HD6803 Hlllcbl (1345) 

Various options available on HD6805X family member chips. HD6805 Hitachi 

Various options available on HD6808X family member chips. HD6808 Hitachi 

Various options available on HD6809X family member chips. HD6809 Hlllcbl (1345) 

Same as HD6809, but with external clock, various options available 
on HD6809EX family member chips. HD6809E Hllichl (1345) 

HD6801 with piggyback socketfor EPROM (HN2716), various options 
available on HD68P01X member chips. HD68POl Hitachi 

HD6805 with piggyback socket for EPROM (HN462532), various 
options available on HD68P05X family member chips. HD68P05 Hitachi 

To be used with external ROM, RAM. HCMP1802 Hughes 10 

RCA To be used with external ROM, RAM. HCMP1802C Hughes 

8 level interrupts with 8214 priority interrupt chip. 8008 Intel 

Signetics, NEC-Micro Software subset of 8048. 8021H Intel 

AMD Two 16 bit counters, serial 110 port Boolean processor. 8031 Intel 

Three 16-bit timer/counter. Serial 110 port. 8032 Intel 

Can be used with external ROM and RAM. 27 110 lines. 8035H Intel 

AMD 8035HL -1 has 11 MHz clock. Can be used with external RAM and 
ROM. 27110 lines. 8035HL Intel 

AMD Can be used with external ROM and RAM. 8039HL Intel 

27110 lines. Can be used with external RAM and ROM. 8040H Intel 

AMD lK ROM. 27110 lines. 8048H-l has 11 MHz clock. Can be used with 
external RAM and ROM. 8048H Intel 20 

AMD, NEC-Micro, OKI, Fujitsu, Can be used with external ROM and RAM. 8049H Intel 
Signetics, Mitsubishi 

27 110 lines. Can be used with external RAM and ROM. 8050AH Intel 

AMD Two 16 bit counters, serial 110 port Boolean processor, 4K ROM. 8051 Intel 

Three 16-bit timer/counter. Serial 110 port. 8052 Intel 

AMD, NEC-Micro, TI, National, 8080A-l runs at 3.125 MHz max, -2 runs at 2.63 MHz max. 8080A Intel 
Mitsubishi 

AMD, NEC-Micro, Mitsubishi 8080A compatible with multiplexed bus operation. 8085A-2 runs at 5 
MHz. 8085A Intel 

AMD 8085AH-l runs 6 MHz, AH-2 runs 5 MHz, AH runs 3 MHz. M8085AH 
mil version. 8085AH Intel 

AMD 110 processor concentrator and intelligent DMA controller. 4 special 
purpose input interrupts, 2 DMA request interrupts, 2 general 
purpose interrupt outputs. 8089 Iitel (1349) 

Intersi! Two 16 bit timer/counters, serial 110 port. Boolean processor. Can be 
used with external ROM or RAM. 80C31 Intel 

NEC-Micro, National, Toshiba Low power operation 27110 lines. Can be used with external RAM and 
ROM. 80C39 Intel 30 

Low power operation 27110 lines. Can be used with external RAM and 
ROM. 80C49 Intel 

Intersi! Two 16 bit timer/counters, serial 110 port. Boolean processor. Can be 
used with external ROM or RAM. 80C51 Intel 

AMD lK EPROM. Can be used with external ROM and RAM. 8748H Intel 

Two 16 bit counters, serial 110 port Boolean.processor, 4K EPROM. 8751 Intel 

Two chip CP/M+86 operating system processor. Standard on-chip 
BIOS. Compatible with 8086/87/88/186 up to 8 MHz without wait 
states. 88/50 Intel 
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MICROPROCESSORS (Cont'd) 

General 

Data Instruc-
Word tlon 
Size, Supply Word 
or Process Voltage Size 
Structure Type (V) (bits) 

8 HMOS 5 8-48 

8 HMOS. 5 8-48 

8 HMOS 5 8-48 

8 HMOS 5 8-48 

8 CMOS 5 8,16,24 

8 NMOS 5 8,16 

8 NMOS 5 8-16 

8 NMOS 5 8,16 

8 NMOS 5 8-16 

8 NMOS 5,12 8-24 

8 NMOS 5 8-24 

8 CMOS 5 8,16 

8 NMOS 5 8,16 

8 NMOS 5 8 

8 NMOS 5,12 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8-36 

8 CMOS 3-6 8,16,24 

8 CMOS 3-6 8,16,24 

8 CMOS 3-6 8,16,24 

8 CMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 5 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

1066 

Directly 
Address. On-Chip 
Memory RAM 
(Words) (bytes) 

1M 

1M 

1M 

1M 

65K 128 

4K 64 

4K 128 

4K 64 

4K 128 

65K 

65K 

4K 128 

4K 64 

4K 256 

65K 64 

4K 128 

2112 128 

4K 128 

65K 

8K 112 

1K 64 

2K 112 

4K 128 

65K 

1M 

65K 128 

65K 128 

65K 192 

65K 192 

65K 128 

65K 128 

65K 128 

65K 12 

65K 128 

65K 192 

65K 128 

2K 32 

Architecture Hardware 
Support 

(For uC Only) 

Clock 
On-Chip Freq. Proto- In-
(P)ROM (MHz! Inter- typing Circuit 
(bytes) Phases) rupts levels System Emulator 

8/1 yes vectored x x 

8/1 yes vectored x x 

8/1 yes vectored x x 

8/1 yes vectored x x 

6/0 yes vectored x x 

61 yes vectored 

1110 yes vectored x 

1K 61 yes vectored 

2K 11/0 yes vectored x 

2/2 yes vectored x 

3/0 yes vectored x x 

2K 61 yes vectored 

1K 61 yes vectored 

4K 111 yes vectored 

1K 2/0 yes vectored x x 

4032 4/0 yes vectored x x 

2K 4/0 yes vectored x x 

4032 4/0 yes vectored x x 

4/2 yes vectored x x 

5/1 yes external, timer, 
software x x 

1K 4/1 yes external, timer ,. x x 

2.1K 4/1 yes external, timer x x 

21.06 41 yes vectored, multilevel x x 

4032 4/0 yes vectored x x 

1/2 yes vectored, multilevel x x 

2K 11 yes vectored, multilevel x x 

2K 1.251 yes vectored x x 

4K 11 yes vectored, multilevel x x 

4K 1.251 yes vectored x x 

21 yes vectored, multilevel x x 

1.251 yes vectored, multilevel x x 

1.251 yes vectored x x 

11 yes vectored, multilevel x· x 

1.251 yes vectored x x 

11 yes vectored multi x x 

1.251 yes vectored x x 

1K 41 yes vectored x x 

~ Ie MASTER 1983 



MASTER SELECTION GUIDE 

Software Support 

Programs 

High 
Cross Level 

Assem- Lang- Diag- Alternate 
bier uage Debug nostlc Edit Sources Comments Model Source line 

x x X X High integration 8-bit microprocessor, 2 independent DMA channels, 
3 programmable 16-bit timers, programmable memory and 
peripheral chip-select logic, clock generator, object code 
compatible with all existing iAPX86/88 software, 10 new instruction 
types. iAPX188 Inlll (1348) 

x x x x NEC-Micro, AMD 8088 runs 5 MHz, -2 runs 8 MHz. iAPX88/10 lalll (1347) 

x x x x AMD Two chip set using iAPX88/10 plus 8087 numeric data processor. iAPX88/20 latll (1348) 

x x x x Two chip set using iAPX88/10 plus 80130-3 operating system 
processor. iAPX88/30 lalll (1349) 

x AMI, Motorola Timer on-chip. MD68SC02 Mitel 

Intel 27 1/0 lines, can be used with external RAM and ROM. M5l8035 Mitsubishi 

x x x x x Intel, NEC-Micro, Signetics low standby power mode, slower clock speeds available. On-chip 
battery charging. M5l8039 Mitsubishi 

Intel 27 1/0 lines, can be used with external RAM and ROM. M5l8048 Mitsubishi 

x x x x x Intel, NEC-Micro, Signetics low standby power mode, slower clock speeds available. On-chip 
battery charging. M5l8049 Mitsubishi 

x x x x x AMD, Intel, National, NEC-Micro, 
Signetics, TI M5l8080A Mitsubishi 10 

x x x x x AMD, NEC-Micro, Intel 8080A compatible with multiplexed bus operation. M5l8085AP Mitsubishi 

Intel CMOS M5l8049. M5l80C49 Mitsubishi 

Intel 1K EPROM, can be used with external ROM & RAM. M5l8748 Mitsubishi 

Intel 27 lines 1/0, can be used with external RAM and ROM. M5M8050 Mitsubishi 

x x x x Fairchild, SGS Programmable timer. MK3850 Mostek 

x x x x Fairchild, Motoro.la One chip microcomputer. Programmable hardware, timer on-chip: 
3K,2K, 1K PROM versions available. MK3870 Mostek 

x x x x Fairchild, Motorola Programmable hardware timer, baud rate generator. MK3873 Mostek 

x x x x Fairchild, Motorola Programmable hardware timer, baud rate generator. MK3875 Mostek 

x x x NEC-Micro, Zilog 8080A software compatible, 25 MHz optional frequency. MK3880 Mostek 

x x x x RCA Single chip CPU and 110, up to 8K external address space, 16 Q.) 

programmable bidirectional 1/0 lines. MC146805E2 Motorola 20 "0 .-
RCA Single chip CMOS, 20 1/0 (16 programmable bidirectional) self check 

:::J 
x x x x (9 

mode. MC146805F2 Motorola 

x x x x RCA 32 programmable bidirectional 110 lines. Self check mode. MC146805G2 Motorola C 
0 

x x x x CMOS, 32 programmable bidirectional 1/0 lines, bootstrap. MC1468705G2 Motorola ....... 
() 

x x Fairchild, Mostek, SGS-ATES One chip microcomputer. Programmable hardware timer on-chip.3K, Q.) 

2K, 1K PROM versions available. MC3870 Motorola Q.) 

x x x AMI, Fairchild, Hitachi, Fujitsu DMA through HALT and three state control. MC6800 Molorola (1351) (J) 

MC68008 completely code compatible with MC68000. 32 bit internal ! :I... 
Q.) 

architecture, general purpose machine. MC6800a Molorola (1356) ....... en 
x x x x x AMI, Hitachi, Fujitsu, Fairchild MC6801 Moloroll (U 

(1351.1730) :?! 
x x x x x MC6801-1 Molorola 

(1351,1730) 

x x x x x Serial 1/0. MC6801U4 Motorola ~ 
x x x x x Serial 1/0. MC6801U4-1 Motorola 30 * x x x x x AMI, Fairchild, Hitachi, Fujitsu MC6802 Molorola (1351) ~ 
x x x x x AMI, Fairchild, Hitachi Expansion bus. MC6803 Molorola (1351) ~ 
x x x x x Serial 110, timer, expansion bus. MC6803-1 Molorola (1351) =.~ 
x x x x x Serial 1/0, timer, external clock. MC6803E Molorola (1351) f.: 

!! x x x x x Serial 1/0, timer, expansion bus. MC6803E-1 Molorola (1351) ~ 
x x x x x Serial 1/0, timer. MC6803U4 Motorola -:: 
x x x x x Serial 1/0, timer, expansion bus. MC6803U4-1 Motorola ! ;;;;;;; 

x x x x x 20 bidirectional 1/0 lines, 64 byte data ROM. MC6804P2 Motorola 

Bold flCllndlcalls addlllonal dalals provldld on Ibl pagl nOlld. 
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MICROPROCESSORS (Cont'd) 

General 

Data Instruc-
Word tlon 
Size, Supply Word 
or Process Voltage Size 
Structure Type (V) (bits) 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 HMOS 5 8-32 

8 HMOS 5 8-32 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24-

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 HMOS 5 8,16,24 

8 XMOS 5 8,16 

8 NMOS 5 8,16 

8 XMOS 5 8,16 

8 XMOS 5 8,16 

8 XMOS 5 8,16 

8 NMOS 5 8,16 

8 XMOS 5 8,16 

8 NMOS 5 8,16 

8 XMOS 5 8,16 

8 XMOS 5 8,16-

8 XMOS 5 8,16 

8 NMOS 5 8,16 

8 NMOS 5 8,16 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5,12 8,16,24 

1068 

Directly 
Address. On-Chip 
Memory RAM 
(Words) (bytes) 

2K 64 

1K 112 

2K 64 

4K 64 

112 

2.5K 64 

4K 64 

112 

65K 

65K 

65K 

65K 128 

65K 128 

65K 128 

65K 128 

65K 128 

65K 128 

65K 192 

65K 192 

1.8K 112 

3.7K 112 

3.7K 112 

65K 128 

65K 128 

65K 128 

65K 128 

4K 64 

4K 64 

4K 128 

4K 128 

4K 256 

4K 256 

4K 64 

4K 64 

4K 128 

4K 128 

4K 256 

4K 256 

65K 

64K 64 

64K 64 

64K 64 

65K 

Architecture Hardware 
Support 

(For uC Only) 
Clock 

On-Chip Freq. Proto- In-
(P)ROM (MHz! Inter- typing Circuit 
(bytes) Phases) rupts Levels System Emulator 

1100 41 yes vectored, multilevel x x 

1100 41 yes multilevel x x 

1.8K 41 yes vectored x x 

2K 41 yes vectored, multilevel x x 

3.8K 41 yes vectored, multilevel x x 

2.5K 41 yes external, timer, 
software x x 

2K 41 yes vectored, multilevel x x 

3.8K 41 yes vectored, multilevel x x 

2/2 yes vectored, multilevel x x 

41 yes vectored x x 

41 yes vectored x x 

2K 11 yes vectored, multilevel x x 

2K 1.251 yes vectored x x 

11 yes vectored, multilevel x x 

1.251 yes vectored x x 

2K 11 yes vectored, multilevel x x 

2K 1.251 yes vectored x x 

4K 11 yes vectored multi x x 

4K 1.251 yes vectored x x 

1.8K 41 yes external, timer, 
software x x 

3.7K 41 yes vectored, multilevel x x 

3.7K 41 yes vectored, multilevel x x 

2K 1.51 yes vectored x x 

1.51 yes vectored x x 

2K 21 yes vectored x x 

2.01 yes vectored x x 

11/1 yes vectored x x 

1111 yes vectored x x 

11/1 yes vectored x x 

11/1 yes vectored x x 

11/1 yes vectored x x 

11/1 yes vectored x x 

1K 11/1 yes v.ectored x x 

1K 111 yes vectored x x 

2K 11/1 yes vectored x x 

2K 11/1 yes vectored x x 

4K 11/1 yes vectored x x 

4K 11/1 yes vectored x x 

4/1 yes vectored x x 

4/1 yes vectored x x 

2.5K 4/1 yes vectored x x 

2.5K 4/1 yes vectored x x 

3/2 yes vectored x x 
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MASTER SELECTION GUIDE 

Software Support 

Programs 
High 

Cross Level 
Assem- Lang- OIag- Alternate 

bier uage Debug nostic Edit Sources Comments Model Source Line 

X X X AMI, Hitachi 20 programmable bidirectional 1/0 lines. MC6S05P2 Motorola 

X x x x 20 1/0, standby RAM mode. MC6S05P4 Motorola 

x x x x x 20 programmable bidirectional 1/0 lines, self check. MC6S05P6 Motorola 

x x x AMI AID on chip, 31 1/0 lines. MC6S05R2 Motorola 

x x x x 4 channelS-bit AID converter. MC6S05R3 Motorola 

x x x x 19 1/0, on chip Pll. MC6S05T2 Motorola 

x x x AMI 32 1/0 lines, self check. MC6S05U2 Motorola 

x x x x 24 bidirectional 1/0, self check MC6S05U3 Motorola 

x x x x x AMI, Fairchild, Hitachi, Fujitsu MC6S0S Molarala (1351) 

x x x x x AMI, Fairchild, Hitachi On chip oscillator enhanced 6S00 command set. MC6S09 Malorola (1352) 10 
~ 

x x x x x AMI, Fairchild, Hitachi External clocking for synchronization of multiprocessor systems. MC6S09E Motarala (1352) 

x x x x x 12S bytes of dual port RAM. MC6S120 Malorola 
multilevel (1352.1357.1730) 

x x x x x 12S bytes of dual port RAM. MC6S120-1 Malarola 
(1352.1357,1730) 

x x x x x 12S bytes of dual port RAM. MC6S121 Malarala (1357) 

x x x x x 12S bytes of dual port RAM. MC6S121-1 Malorola (1357) 

x x x x x 2K bytes of EPROM. MC6S701 Molorala 
multilevel (1351.1730) 

x x x x x 2K bi1es of EPROM. MC6S701-1 Molorola 
(1351.1730) 

x x x x x Serial 1/0, timer, 4K EPROM on Chip. MC6S701U4 Motorola 

x x x x x Serial 110 timer, 4K EPROM on Chip. MC6S701U4-1 Motorola 

x x x x 20 programmable bidirectional 1/0 lines. Self programming 
bootstrap, EPROM. MC6S705P3 Motorola 20 

x x x x 4 channel AID, 31110 lines (24 programmable), EPROM. MC6S705R3 Motorola 

x x x x 32110 lines (24 programmable) EPROM. MC6S705U3 Motorola 

x x x x x MC6SAOl Molorola (1351) 
Q) 

x x x x x Serial 1/0, timer, expansion bus. MC6SA03 Molorola (1351) U .-
x x x x x MC6SB01 Malorola (1351) ::J 

x x x x x Serial 1/0, timer, expansion bus. MC6SB03 Molorala (1351) 
(!J 

Intel, NEC-Micro, AMD ROM less version of INSS04S: INSS035 National 
C 

x x x x 0 
x x x x Intel lowpower version of INSS035. INSS035l National ...... 

() 

x x x x Intel, NEC-Micro, AMD ROMless version of INSS049. INSS039 National Q) 

x x x x low power version of INSS039. INSS039l National 30 Q) 

en 
x x x x Intel ROMless version of INSS050. I NSS040 National 

~ 

x x x x Intel ROMless version of INSS050l. INSS040l National Q) ...... 
Intel, NEC-Micro, AMD INSS04S National 

en 
x x x x CO 
x x x x Intel lowpower version of INSS04S. I NSS048l National ~ 
x x x x Intel, NEC-Micro, AMD lowpower standby mode, on-Chip bettery charging. INSS049 National 

x x x x low power version of INSS049. INSS049l National 

~ x x x x Intel INSS050 National 

~ x x x x Intel INS8050l National 

~ x x x x x DMA logic. INSS060 National 

x x x x x Hardware 16x16 bit multiply (37/,s) and divide (421£S). INSS070 National 40 ~ 
x Hardware 16x16 bit multiply (37/'s) and divide (42ILs). INSS072 National ~.: 

x x x x ~ 
x x x x x Tiny Basic microinterpreter, basic S070 architecture allows high ~ level program with minimum system. INSS073 National [~ 
x x x x x AMD, Intel, NEC-Micro, Signetics, Slower speeds available. INSSOSOA National ~ 

TI, Mitsubishi ~ 
~ 

Bald facllndlcatls IddllJanal dill Is provided aD Ihl pagl Doled. 
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MICROPROCESSORS (Cont'd) 

General Architecture Hardware 
Support 

Data Instruc- (For uC Only) 
Word tion Directly Clock 
Size, Supply Word Address. On-Chip On-Chip Freq. Proto- In-
or Process Voltage Size Memory RAM (P)ROM (MHz! Inter- typing Circuit 
Structure Type (V) (bits) (Words) (bytes) (bytes) Phases) rupts levels System Emulator 

8 CMOS 5 8,16 4K 64 1K 61 yes vectored x x 

8 NMOS 5 8,16 4K 64 6/1 yes vectored x x 
8 P2CMOS 5 8,16 4K 64 1K 6/1 yes vectored x x 

8 P2 CMOS 5 8,16 4K 64 6/1 yes vectored x 

8 XMOS 5 8,16 4K 256 See comments 11/1 yes vectored x 

8 P2CMOS 5 8,16 4K 64 6/1 yes vectored x x 

8 P2CMOS 5 8-32 65K 4/1 yes vectored x x 

8 P2CMOS 5 64K 111 yes vectored x 

8 P2CMOS 5 64K 2.5/1 yes vectored x 

8 P2CMOS 5 64K 4/1 yes vectored x 

8 XMOS 5 8-200 16M 10/2 yes vectored x 

8 NMOS 5 8-32 65K 26 4/1 yes vectored 

8 NMOS 5 8-32 65K 128 4K 4/1 yes vectored x 

8 NMOS 5 8-16 1K 64 1K 3/0 x x 
8 NMOS 5 8-16 2K 64 2K 3/0 yes vectored x x 
8 NMOS 5 8-16 4K 64 6/0 yes vectored 

8 NMOS 5 8-16 4K 128 11/0 yes vectored x x 

8 NMOS 5 8-16 4K 64 1K 6/0 yes vectored 

Q) 8 NMOS 5 8-16 4K 
"0 

128 2K 1110 yes vectored x x 

:J 
8 NMOS 5,12 8,16,24 65K 3/2 yes vectored x 

CJ 8 NMOS 5 8,16,24 65K 5/0 yes vectored 

C 8 NMOS 5 8-48 1M 64 5/1 yes vectored 
0 8 CMOS 2.5-6 8-16 4K 64 6/0 yes vectored x 
+-' 
0 8 CMOS 8-16 4K 64 1K 6/0 yes vectored x Q) 

Q) 8 NMOS 5 8-16 4K 64 1K 6/0 yes vectored 

en 8 NMOS 5 8-16 4K 64 6 or 11/0 yes vectored x 
'-
Q) 

8 NMOS 5 8-16 4K +-' en 128 60r 11/0 yes vectored x x 

C\1 
~ 8 NMOS 5 8-16 4K 64 1K 6 or 11/0 yes vectored x 

8 NMOS 5 8-16 4K 128 2K 60r 11/0 yes vectored x x 

~ 8 NMOS 5 8,16,24 65K 5/1 yes vectored 

~ 8 CMOS 3-6 8-16 4K 64 6/1 yes vectored x x 

~ 8 CMOS 3-6 8-16 4K 128 11/1 yes vectored x x 
8 CMOS 3-6 8-16 4K 64 1K 6/1 yes vectored x x 

~ 8 CMOS 3-6 8-16 4K 128 2K 11/1 vectored 

~ 
yes x x 

8 CMOS 3-6 8,16,24 65K 3/1 yes vectored 

re 8 CMOS 4-10.5 8,16,24 65K 5.0/0 yes vectored x x f.: 
~ 8 CMOS 4-10.5 8,16,24 65K 6.4/0 yes vectored x x 
~ 8 CMOS 4-6.5 8,16,24 65K 3.2/0 yes vectored x x 
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Software Support 

Programs 

High 
Cross Level 

Assem- Lang- Diag-
bier uage Debug nostic Edit 

X X X X 

X X X x 

x x x x 

x x x x 

x x x x 

x x x x 

x x x x x 

x x x x 

x x x 

x 

x x x 

x x x 

x x 

x x x 

x x 

x x x 

x x x x x 

x x x 

x x x x 

x x 

x x 

x ·x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x 

x x x x 

x x x x 

x x x x 

x x x x 

x x x x x 

x x x x x 
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MASTER SELECTION GUIDE 

Alternate 
Sources Comments Model Source Line 

Intel CMOS version of INS8048. NS80C48 National 

NEC-Micro CMOS INS8035. NS80CX35 Nallolll (1448) 

NEC-Micro, OKI CMOS INS8048 with additional instruction for counter-timer and 
power-down features. NS80CX48 NllloDiI (1448) 

Piggy-back microcomputer, emulates 80C48 and 80CX48, socket for 
27C16 58A 2K EPROM. NS8nC48 National 

Piggy-back microcomputer, emulates 8048/49/50, socket for 
program module and EPROM. NS87P50 National 

Piggy-back microcomputer, emulates 80C48 and 80CX48, socket for 
27C16 or 27C58A 2K EPROM. NS87PC48 NlllolIl (1451) 

Eurotechnique Z80 compatible instruction set, slower speeds available, full and 
extended temp range available. NSC800 NlllolIl (1367) 

Fully compatible with Z80 instruction set, on chip bus controller and 
clock generator. NSC888 evaluation board available. NSC800-1 Nilloul (1367) 

Fully compatible with Z80 instruction set, on chip bus controller and 
clock generator. NSC888 evaluation board available. NSC800-2 NlllolIl (1367) 

Fully compatible with Z80 Instruction set, on chip bus controller and 
clock generator. NSC88B evaluation board available. NSC800-4 Nilional (1367) 10 

Fairchild, Synertec, Eurotechnique 8 bit version of NS16032 16 bit CPU. 32 bit internal architecture. 
Software upward compatible with NS 16032. NS 16081 floating pOint 
unit available as support chip. SC16008 Nallonal 

Mostek, Zilog Z80 compatible, 15B instructions, 80BOA software compatible, 26 
bytes RIW memory, on chip dynamic RAM refresh circuitry. uPD780 NEC 

8080A compatible expanded bus 48 110 lines, programmable timer, 
140 instructions. uPD7801 NEC 

Intel, Signetics Software subset of 8048. uPD8021 NEC 

Intel, Signetics On board AID, software subset of 804B. uPD8022 NEC 

AMD, Intel, Signetics, Siemens Can be used with external RAM and ROM, 27110 lines, B bit interval 
timer/counter. uPDB035L NEC 

Fujitsu, Intel, Signetics Can be used with external RAM and ROM, 27110 lines, programmable, 
interval timer. Pin compatible with 8039. uPD8039L NEC 

AMD, Intel, Signetics, Siemens 27110 fines, 8 bit interval timer/events counter. uPD8048 NEC 

Fujitsu, Intel, Signetics Same as PDB039L but with 2K ROM. uPD8049 NEC 

AMD, Intel, National, Signetics, TI uPD753 is 42 pin version, slower CPU speeds available. uPD8080AF NEC-Micro 20 

AMD, Mitsublshi, Intel B080A compatible. uPD80B5A-2 NEC-Micro 

AMD, Intel uPD8088 NEC-Micro 

Intersil CMOS version of PDB035L. uPD80C35 NEC-Micro 

IntersiI, Intel CMOS version of PD8048. uPD80C4B NEC-Micro 

AMD, Intel, Signetics, Siemens Same as PD8048 but with 1K EPROM. uPD8748 NEC-Micro 

AMD, Fujitsu, Intel, NEC-Micro, MSMB035 OKI 
Signetics 

Intel, National, NEC-Micro, MSM8039 OKI 
Signetics 

AMD, Fujitsu, Intel, NEC-Micro, MSMB048 OKI 
Signetics 

Intel, National, NEC-Micro, MSM8049 OKI 
Signetics 

Intel, AMD, Mitsubishl MSMBOB5A OKI (3873) 30 

NEC-Micro, National CMOS version of MSM8035, low stand by power mode. MSMBOC35 OKI (3873) 

NEC-Micro, National CMOS version of MSMB039, low standby power mode. MSM80C39 OKI (3873) 

NEC-Micro, National CMOS version of MSM8048, low stand by power mode. - MSMBOC4B OKI (3873) 

NEC-Micro, National CMOS version of MSMB049, low standby power mode. MSM80C49 OKI (3873) 

CMOS version of MSMB085A. MSMBOC85A OKI (3873) 

Hughes CDP1802 RCA (1459) 

Hughes CDP1B02A RCA (1459) 

Hughes CDP1802AC RCA (1459) 

Bold ficelndicallllddlllonil dalals provided on Ihe paUl naIad. 
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MICROPROCESSORS (Cont'd) 

General 

Data Instruc-
Word tion 
Size, Supply Word 
or Process Voltage Size 
Structure Type (V) (bits) 

8 CMOS 4-6.5 8,16,24 

8 CMOS 4-6.5 8,16,24 

8 CMOS 3-6.5 8,16,24 

8 'CMOS 4-6.5 8,16,24 

8 CMOS 4-6.5 8,16,24 

8 CMOS 4-6.5 8,16,24 

8 CMOS 4-6 8,16,24 

8 CMOS 4-6.5 8,16,24 

8 CMOS 3-6 8 

8 CMOS 3-6 8 

8 CMOS 3-6 8 

8 PMOS 17 8,16,24 

8 PMOS 17 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8-24 

8 NMOS 5 8,16,24 

8 NMOS 5 8-32 

8 NMOS 5 8-32 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8-16 

8 NMOS 5 8-16 

8 NMOS 5 8-16 

8 NMOS 5 8-16 

8 NMOS 5 8-16 

8 NMOS 5 8-16 

8 NMOS 5 8-16 

8 TIL 5 16 

8 TIL 5 16 

8 NMOS 5 8-200 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,32 

8 NMOS 5 8,16,32 

8 NMOS 5 8,16,32 

8 NMOS 5 8,16,32 

8 NMOS 5 8,16,32 

8 NMOS 5 8,16,32 

8 NMOS 5 8,16,32 

8 NMOS 5 8,16,32 

1072 

Directly 
Address. 
Memory 
(Words) 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

65K 

8K 

1089 

2106 

16K 

16K 

65K 

8K 

16K 

16K 

65K 

65K 

65K 

65K 

65K 

32K 

32K 

1K 

4K 

4K 

4K 

4K 

4K 

4K 

8K 

8K 

16M 

65K 

64K 

4K 

8K 

4K 

4K 

8K 

64K 

4K 

Architecture 
Hardware 
Support 

(For uC Only) 
Clock 

On-Chip On-Chip Freq. Proto- In-
RAM (P)ROM (MHz! Inter- typing Circuit 
(bytes) (bytes) Phases) rupts Levels System Emulator 

5/0 yes vectored x x 

2.5/0 yes vectored x x 

3.2/0 yes vectored x x 

64 2048 5/1 yes vectored x x 

64 5/1 yes vectored x x 

64 4/0 yes vectored x x 

5/1 yes vectored x x 

4/0 yes vectored x x 

112 5/1 yes vectored x x 

64 1089 5/1 yes vectored x x 

112 2106 5/1 yes vectored x x 

0.256/2 yes x x 

0.189/0 yes x x 

2/2 yes x x 

64 2K 2/1 yes x x 

192 3072 21 yes x 

192 3072 21 yes x 

192 256 21 yes x 

2/1 yes x x 

192 21 yes 3 x 

192 - 21 yes x 

2.5/1 yes vectored 

2.5/2 yes vectored x x 

1.25/1 yes vectored x x 

2/1 yes vectored x x 

64 1K 3/0 no x x 

64 6/0 yes 1 

128 11/0 yes 1 

256 11/0 yes 1 

64 1K 6/0 yes 1 

128 2K 11/0 yes 1 

256 4K 11/0 yes 1 

811 yes polled x x 

10/1 yes vectored x x 

10/2 yes vectored 

2/1 yes vectored x x 

4/1 yes vectored 

2/1 yes vectored 

2/1 yes vectored 

2/1 yes vectored 

2/1 yes vectored 

2/1 no 

4/1 yes vectored 

2/1 yes vectored 
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MASTER SELECTION GUIDE 

Software Support 

Programs 

High 
Cross Level 

Assem- Lang- Clag- Alternate 
bler uage Debug nostlc Edit Sources Comments Model Source Line 

X X X Hughes COP1802BC RCA (1459) 

x x x x. Hughes COP1802C RCA (1459) 

x x x x x COP1802M RCA (1459) 

x x S-bit counter on board. COP1S04AC RCA (1461) 

x x S-bit counter on board. COP1805AC RCA (1461) 

x x x x x 8-bit counter-timer on-board. COP1805C RCA (1461) 

x x 8-bit counter on board. COP1806AC RCA (1461) 

x x 8-bit counter-timer on-board. COP1806C RCA (1461) 

x x Motorola Single chip CMOS CPU, 16 programmable bi-directional liD lines. COP6805E2 RCA 

x x Motorola Single chip CMOS CPU, 20 programmable bi-directional liD lines, self 
check mode. COP6805F2 RCA 10 

x x Motorola Single chip CMOS CPU, 32 programmable bi-directional liD lines, self 
check mode. COP6805G2 RCA 

x x x x Optional supply voltage -12,5. PPS-8 Rockwell 

x x x x Optional supply voltage -12,5. PPS-8/2 Rockwell 

x x x x x MOS Technology, Synertek Bus compatible with 6800. R6500 Rockwell 

x x x x x Software compatible with R6502, 32 liD lines. Other mOdels available 
with various features. R6500/1 Rockwell 

On board USART, two 16 bit counters, 32 liD lines. R6500/11 Rockwell 

On board USART, two 16 bit counters, 56 liD lines. R6500/12 . Rockwell 

On board USART, two 16 bit counters, 32 liD lines. R6500/13 Rockwell 

x x x x x Bus compatible with 6800, 68000. R6502 Rockwell 

R6511 Rockwell 20 

Enhanced R6502. R6511Q Rockwell 

x x x x x 4 MHz optional. ZSO/A SGS 

x x x x x Mostek, Zilog 8080A software compatible. LHOO80 Sharp 

x x x x Any of the general purpose registers can be used as an index 
register. 2650A Signetics Q) 

x x x x Any of the general purpose registers can be used as an index "0 
register. 2650A-1 Signetics ::J 

x x x Intel 8021 Signetics (9 

AMD, Fujitsu, Intel, NEC 8035 Signetics C 
0 

8039 Signetics ~ 

8040 Signetics 
U 
Q) 

AMD, Fujitsu, Intel, NEC-Micro 8048 Signetics 30 Q) 

8049 Signetics 
(f) 

10..-

8050 Signetics Q) 
~ 

x x Bipolar with fixed Instructions. 8X300 Signetics en 
CO 

x x x x AMD 8X305 Signetics ~ 
National, Fairchild, Eurotechnique 8 bit version of F16032 16 bit CPU. 32 bit internal architecture. 

Software upward compatible with F16016 and F16032. SY16008 Synertek 

x x x MOSTechnology, Rockwell DMA based on a stopping CPU, address bus connections are not 3 ~. 
state. SY6500 Sya.rt.k (1526) 

~ GTE,CSG On chip clock,lRQ, NMI, RYD bus compatible with MC680D. SY6502 Synertek 

~ GTE Micro, CSG On chip clock, IRQ, NMI, bus compatible with MC6800. SY6503 Synertek 

GTE Micro, CSG On chip clock, IRQ bus compatible with MC680D. SY6504 Synertek ! 
GTE Micro, CSG On chip clock, IRQ, RYD bus compatible with MC6800. SY6505 Synertek 40 

:. -GTE Micro, CSG On chip clock, IRQ bus compatible with MC6800. SY6506 Synertek ~ 
GTE Micro, CSG On chip clock, RYD bus compatible with MC6800. SY6507 Synertek ~e: 

GTE Micro, CSG External clock,lRQ, NMI, RYO, bus compatible with MC6800. SY6512 Synertek i 
GTE Micro, CSG External clock, IRQ, NMI, bus compatible with MC6800. SY6513 Synertek =::: 

Bald 'lcllndlcallSaddlllalil dill Is provided aD Ibl PIUI aalld. 
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MICROPROCESSORS (Cont'd) 

General Architecture Hardware 
Support 

Data Instruc- (For uC Only) 
Word tion Directly Clock '-
Size. Supply Word Address. On-Chip On-Chip Freq. Proto- In-
or Process Voltage Size Memory RAM (P)ROM (MHz! Inter- typing Circuit 
Structure Type (V) (bits) (Words) (bytes) (bytes) Phases) rupts Levels System Emulator 

8 NMOS 5 8,16,32 8K 2/1 yes vectored 

8 NMOS 5 8,16,32 4K 2/1 yes vectored 

8 NMOS 5 8,16,24 126K 128 2K 8/1 yes vectored x x 

8 HMOS 5 8,16,32 120K 128 2K 11 yes vectored 

8 HMOS 5 8,16,32 120K 128 2K 11 yes vectored 

8 NMOS 5 8,16,32 120K 128 11 yes vectored 

8 NMOS 5 8,16,32 120K 128 11 yes vectored 

8 NMOS 5 8,16,32 128K 128 11 yes vectored 

8 NMOS 5 8,16,32 128K 128 11 yes vectored 

8 NMOS 5 8,16,32 - 120K 128 4K yes vectored 

8 NMOS 5 8,16,32 120K 128 4K yes vectored 

8 NMOS 5 8,16,32 120K 128 yes vectored 

8 NMOS' 5 8,16,32 120K 128 yes vectored 

8 NMOS 5 8,16,32 120K 128 yes vectored 

8 NMOS 5 8,16,32 120K 128 yes vectored 

8 NMOS 5 8,16,32 128K 144 

8 CMOS 5 8,16,32 120K 128 2K 11 yes vectored 

8 NMOS 5 8,16,32 6K 64K lK yes vectored 

8 SMOS 5 8 64K 128 8/1 x x 

8 SMOS 5 8 64K 128 2K 5/1 x x 

8 SMOS 5 8 64K 128 4K 5/1 x x 

Q) 8 SMOS 5 8 64K 128 4K 8/1 yes x x 
"0 
::J 8 SMOS 5 8 64K 

(!J 
128 4K 5/1 yes x x 

C 8 NMOS 4.5-10.5 8 64K 
0 

128 2K 4/1 yes x x 

...... 
0 
Q) 8 NMOS 5 8-16 4K 64 6/0 yes vectored x x 
Q) 

en 8 NMOS 5 8-16 4K 128 11/0 yes vectored x x 
'-
Q) 8 NMOS 5 8-16 4K 64 lK 610 yes vectored x x ...... 
en 
(U 8 NMOS 5 8-16 4K 2K 11/0 yes vectored x x 
~ 8 NMOS 5 8,16,24 65K 3/0 yes vectored x x 

8 NMOS 5 8,16,24 65K 5/0 yes vectored x x 

~ 8 CMOS 5 8-16 4K 128 11/0 yes vectored x x 

~ 8 CMOS 5 8-16 4K 128 2K 11/0 yes vectored x x 

~ 8 NMOS 5,12 16 65K 3.3/4 std. 4 x x 

~ 
8 NMOS 5 8-32 65K 2.5/1 yes vectored x x 

re: 8 NMOS 5 8-32 65K 4/1 yes vectored x x r. 8 NMOS 5 8-32 65K 6/1 yes vectored x x 

(it 8 NMOS 5 8-32 65K 8/1 yes vectored x x 

~ 8 NMOS 5 8-32 65K 2.5/1 yes vectored x x 

== 
8 NMOS 5 8-32 500K 25/2 yes vectored 
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Software Support 

Programs 
High 

Cross Level 
Assem- Lang- Dlag- Alternate 

bier uage Debug nostlc Edit Sources Comments Model Source Line 

GTE Micro, CSG External clock, IRa, bus compatible with MC6800. SY6514 Synertek 

GTE Micro, CSG External clock, IRa, RYD, bus compatible with MC6S00. SY6515 Synertek 

x x x x 4 external interrupts, on-Chip UART, 2 counter/timers, 32 flO lines. 
64-pin prototype version also Zbus compatible. Z8 Synertek 

SGS, Sharp, Zilog On-chip UART, 2 counter/timers, 32 flO lines. Z8601 Symtlk (1540) 

SGS, Sharp, Zilog On-Chip UART, 2 counter/timers, 32 flO lines, faster version of 
Z8601. Z8601A Syurtlk (1540) 

GTE Micro Development device simular to Z8601 but has memory control and 
interface lines for 4K bytes of memory. Z8602 SY·lrtlk (1541) 

GTE Micro Same as Z8601 but faster CPU speed. Z8602A SY·lrtlk (1541) 

SGS, Sharp, Zilog, GTE Micro Photo typing Z8601 with socket for external 2716 EPROM. Z8603 SYllrtlk (1542) 

SGS, Sharp, Zilog, GTE Micro Same as Z8603 but faster CPU speed. Z8603A SY·lrtlk (1542) 

SGS, Sharp, Zilog, GTE Micro On chip UART, 2 programmable counter/timers, 32110 lines. Simular 
toZ8601. Z8611 SY·lrtlk (1543) 10 

SGS, Sharp, Zilog, GTE Micro Same as Z8611 but faster CPU speed. Z8611A SYllrtlk (1543) 

SGS, Sharp, Zilog, GTE Micro Development device simular to Z8611 but has memory counter and 
interface lines for 4K bytes of memory. Z8612 SY·lrtlk (1544) 

SGS, Sharp, Zilog, GTE Micro Same as Z8612 but has faster CPU speed. Z8612A SY·lrtlt (1544) 

SGS, Sharp, Zilog, GTE Micro Prototyping Z8611 with socket for external 2716 EPROM. Z8613 Syalrtlk (1545) 

SGS, Sharp, Zilog, GTE Micro Same as Z8613 but faster CPU speed. Z8613A Syaartek (1545) 

Zilog ROMless version of Z8601. Z8681 Syalrtlt (1546) 

CMOS version of Z8601. Z86C01 SYllrtlk (1548) 

Subset of Z8 instruction set. Programmable 8 bit counter/timer. Z8S Synertek 

x 8 bit timer/event counter, optional memory expansion modules 
available to complement on chip ROM. TMS7000 TI (1556) 

x 8 bit timer/event counter, optional memory expansion modules 
available to complement on chip ROM. TMS7020 TI (1556) 20 

x 8 bit timer/event counter, optional memory expansion modules 
available to complement on chip ROM. TMS7040 TI (1556) 

x On chip UART serial port, 2 8-bit timer/counters, optional memory Q) 
expansion modules available to complement on chip ROM. TMS7041 TI (1556) ""C 

x 8 bit timer/event counter, 4K EPROM, optional memory expansion ::J 
modules available to complement on chip EPROM. TMS70E40 TI (1556) CJ 

x Low power: 35 MW, power down feature, 8-bit interval timer/event C 
counter, optional memory expansion module available to 0 --complement on-Chip ROM. TMS70l22 TI +-' 

0 
x X x AMD, Intel, NEC-Micro, Fujitsu, TMP8035 Toshiba Q) -Signetics Q) 

x x x NEC-Micro, Fujitsu, Signetics TMP8039 Toshiba en 
~ 

x x x AMD, Intel, NEC-Micro, Fujitsu, 8748 has U.V. PROM. TMP8048 Toshiba Q) 
Signetics +-' en 

x x x NEC-Micro, Fujitsu, Signetics TMP8049 Toshiba ct:S 
~ 

x x x x x AMD, Mitsubishi, NEC-Mlcro 8080A compatible with multiplexed bus operation. TMP8085A Toshiba 

x x x x x AMD, Mitsubishi, NEC-Micro TMP8085A-2 Toshiba 30 

x x x x NEC-Micro, National, OKI TMP80C39 Toshiba ~ 

x x x x NEC-Micro, National, OKI TMP80C49 Toshiba [-: 
x x Can cross assemble and simulate with DEC PDP-H. CP1600 Western 

x x x x x Mostek, NEC-Mlcro, SGS, Sharp 8080A software compatible. Z80 ZIIog (1581) 

x x x x x Mostek, NEC-Micro, SGS, Sharp 8080A software compatible. Z80A ZIIog (1581) 

x x x x x Mostek, NEC-Micro, SGS, Sharp 8080A software compatible. Z80B ZIIog (1581) '.-
x x x x x Mostek, NEC-Mlcro, SGS, Sharp High speed version of Z80. Z80H ZIIog (1581) '. 

~ 
x x x x x Mostek, NEC-Mlcro, SGS, Sharp low power version of Z80, slower speeds available. Z80l ZIIog (1581) '.-

The first of a series of processors. The devices ar~ binary code 
compatible with the Z80 CPU. 8 and 16 bit multiple and divide. Z8108 ZIIog (1584) 

Bold fluladlcltlS IddltJoaal dltlls rowldld on thl I I noted. P D 
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MICROPROCESSORS (Cont'd) 

General 

Data Instruc-
Word tlon 
Size, Supply Word 
or Process Voltage Size 
Structure Type (V) (bits) 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8,16,24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8 NMOS 5 8-24 

8116 HMOS 5 8-48 

12 CMOS 5 12 

12 CMOS 5 12 

12 CMOS 5-10 12 

12 PMOS 5 12,24 

16 TIL 5 8,16 

16 HMOS 5 8-48 

16 NMOS 5 16,32 

16 NMOS 5 16,32 

16 HMOS 5 8-48 

16 HMOS 5 8-48 

16 HMOS 5 8-48 

16 HMOS 5 8-48 

16 CMOS 5 16-48 

16 NMOS 5,12 16-48 

16 CMOS 5 16-48 

16 NMOS 5,12 16 

16 NMOS 5 8-200 

16 NMOS 5 8-200 

16 13L 5 16 

16 13L 5 16 

16 NMOS 5 8-48 

16 NMOS 5 8-48 

1076 

Directly 
Address. 
Memory 
(Words) 

124K 

124K 

124K 

124K 

124K 

124K 

124K 

128K 

1M 

64K 

32K 

4K 

4K 

User defined 

1M 

48M 

384K 

1M 

16M 

1M 

1M 

65K 

65K 

65K 

32K 

64K 

16M 

32K 

64 

1M 

1M 

Hardware 
Architecture Support 

(For uC Only) 

Clock 
On-Chip On-Chip Freq. Proto- In-
RAM (P)ROM (MHz! Inter- typing Circuit 
(bytes) (bytes) Phases) rupts Levels System Emulator 

128 2K 12/1 yes vectored x x 

128 12/1 yes vectored x x 

128 4K 12/1 yes vectored x x 

128 12/1 yes vectored x x 

128 12/1 yes vectored x x 

128 12/1 yes vectored x x 

128 12/1 yes vectored x x 

128 12/1 yes vectored x x 

5/1 yes see comments 

5/0 yes vectored 

4/0 yes vectored 

4/0 std. 1 x 

1.2/0 yes x 

10/1 optional vectored x 

10/1 yes vectored 

4/1 yes vectored x x 

4/1 yes vectored x x 

8/1 yes vectored 

8/1 yes vectored 

10/1 yes vectored 

10/1 yes vectored 

128 2K 3/1 yes vectored 

3.3/4 yes vectored x 

5/1 yes vectored 

8.3/2 yes vectored x 

6/2 yes vectored 

6/2 yes vectored 

10/0 yes vectored x 

10 yes vectored x x 

8/1 yes vectored x x 

10/1 yes vectored x x 
" 
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Software Support 

Programs 

High 
Cross Level 

Assem- Lang- Dlag-
bier uage Debug nostle Edit 

x x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x 

x x x 

x 

x x x x x 

x x x x x 

x x x 

x x x x x 

x x x x x 

x x x x 

x x x x 
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MASTER SELECTION GUIDE 

Alternate 
Sources Comments Model Source Line 

Synertek, SGS, Sharp, GTE Micro On-chip UART, and 2 counter/timers. 4 external interrupts, 32 110 
lines. Z8601-MCU ZIIog (1596) 

Synertek, SGS, Sharp, GTE Micro Program storage in separate 2716 EPROM, 4 external interrupts. Has 
piggyback 24-pin socket to program memory. Z8603-MCU ZIIog (1596) 

Synertek, SGS, Sharp, GTE Micro On-Chip UART and 3 counterltimers, 32 I/O lines. 4 external 
interrupts. Z8611-MCU ZIIog (1597) 

Synertek, SGS, Sharp, GTE Micro 64 pin development version. 4 external interrupts. ROMless Z8601. Z8612-MCU ZIIog (1597) 

Synertek, SGS, Sharp, GTE Micro ROMless Z8. Has piggyback 24-pin socket for direct interface to 
program memory. Permits program storage in separate EPROMs. Z8613-MCU ZIIog (1597) 

Single chip basic interpreter with Tiny Basic in ROM. .. Z8671-MCU ZIIog (1597) 

Single chip basic interpreter with Tiny Basic in ROM, power down 
bonding option. Z8675-MCU Zilog 

Synertek ROMlessZ8. Z8681-MCU ZIIog (1597) 

Intel I/O processor, concentrator and intelligent DMA controller. 4 special 
purpose input interrupts, 2 DMA requests interrups, 2 general 
purpose interrupt outputs. AM8089 AMD 

PDP-8 software compatible, high performance upgrade of HM6100 
CPU. HD6120 Harris 10 

(669,1333,1341 ) 

, Intersil PDP-8 instruction set compatible Fortrar, Basic, Focal, Pascal, 
available from outside vendors. HM6100 Harris 

HarriS Executive PDP-8, instruction set. IM6100 Intersil 

TLCS-12A Toshiba 

Interrupt requires AM2914 interrupt controller chip. AM29116 AMD (1224) 

Intel, Fujitsu Same part as iAPX86/10. AM8086 AMD 

Zilog Segmented, single step mode. AMZ8001 AMD 

Zilog Non-segmented, single step mode. AMZ8002 AMD 

Intel High performance-provides two times the performance of iAPX86. 
Upward compatible with iAPX86/88 software. 10 additional 
instruction types. iAPX186 AMD (1231) 

Intel High performance 80286 processor with memory management. 
Upward compatible with iAPX86, 88 and iAPX 186 software. iAPX286 AMD (1231) 

Mitsubishi, NEC-Micro, Mostek, Same part as AM8086. iAPX86/10 AMD (1229) 20 
Siemens, Intel, Fujitsu 

Intel Two chip set using iAPX86/10 plus AM8087 numeric data 
processor. iAPX86/20 AND (1229) 

TI Comments same as S99C91. Protyping chip for AMI Alterable 
Microcomputer Family. AMUIPR AMI (1251) 

TI Instructions include hardware multiply, divide, software compatible 
with 990 minicomputers. S9900 AMI 

TI Development tools available from Gould-Millennium. TMS9900 
compatible. S99C91 AMI (1252) 

Software compatible with NOVA 3. mN602 Data Gen 

National, Synertek, Eurotechnique All features of F16032 plus 8080 code software compatible, 16 bit 
interval architecture. F16016 Fairchild 

National, Synertek, Eurotechnique 32 bit interval architecture, software multiply and divide. F16032 Fllrcblld (1298) 

Microcomputer performance. Multifunction instructions process 
several steps e.g. add/shift/check and skip. F9440 Fairchild 

Second generation Microframe microprocessor with enhanced 
instructions improved speed and multiprocessing capabilities using 
13L bipolar tech. 16x16 bit multiply in 3.5!,sec. F9445 Fllrcblld 

(1285,1288) 

Mitsubishi, Mostek, Intel, Siemens, Assembly language compatible with 8080/8085. MBL8086 Flillsu (1305) 30 
NEC-Micro 

Mitsubishi, Mostek, Intel, Siemens, Assembly language compatible with 8080/8085. MBL8086-1 Flillsu (1305) 
NEC-Micro 

Bold flCI IndlcltlS addlllonal dati Is provided on thl plgl notad. 
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MICROPROCESSORS (Cont'd) 

General Architecture 
Hardware 
Support 

Data Instruc- (For uC Only) 

Word tlon Directly Clock 
Size, Supply Word Address. On-Chip On-Chip Freq. Proto- In-
or Process Voltage Size Memory RAM (P)ROM (MHz! Inter- typing Circuit 
Structure Type (V) (bits) (Words) (bytes) (bytes) Phases) rupts Levels System Emulator 

16 NMOS 5 8-48 1M 5/1 yes vectored x x 

16 NMOS -3,5,12 10,20,30 65K 4/2 yes vectored x x 

16 CMOS 5 8-48 1M 8/1 

16 NMOS 5 16-80 16K 10/1 yes vectored 

16 NMOS 5 16-80 16K 4/1 yes vectored 

16 NMOS 5 16-80 16K 6/1 yes vectored 

16 NMOS 5 16-80 16K 8/1 yes vectored 

16 HMOS 5 8-48 1M 8/1 yes vectored x 

16 

16 HMOS 5 8-48 16M 8/1 yes vectored x 

16 HMOS 5 8,16,24,32,40,48 16M 8/1 yes vectored x 

16 HMOS 5 8-48 16M 8/1 yes vectored x 

16 HMOS 5 8-80 16M physical, 
1000M virtual 4Kx16 8/2 x 

16 HMOS 5 16M physical, 
1000M virtual 8/2 x 

(J.) 
"'C 
:::l 
<!J. 16 HMOS 5 8-48 1M 10/1 yes vectored x x 
C 
0 16 HMOS 5 8-48 1M 10/1 yes vectored x x ....... 
() 16 HMOS 5 8-48 
(J.) 

1M 10/1 yes vectored x x 

(J.) 
16 en 

'-
(J.) ....... 
en 16 5 8-48 1M 5/1 yes vectored 
«l 

16 5 16,32,48,64,80 
~ 

16M 4/1 yes vectored 

16 NMOS 5 8-48 1M 5/1 yes vectored 

16 - 5 16-80 16M 4/1- yes vectored 
I'. 16 HMOS 5 16-80 16M 10/1 yes vectored x x [e: 

16 HMOS 5 16-80 16M 12.5/1 yes vectored x x 

l~ 
16 HMOS 5 16-80 16M 4/1 yes vectored, multilevel x x 

~ 16 HMOS 5 16-80 16M 6/1 yes vectored x x 

~ 
~ 16 . HMOS 5 16-80 16M 8/1 yes vectored x x 

ti 
~ 16 HMOS 5 16-80 16M 101 yes vectored x x 
~ 
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Cross Level 
A~m- Lang- Dlag-
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X X X X 

X X X x 

x x x x 

x x x 

x x x 

x x x 

x x 

x x 

x x x x 

x x x x 

x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x x 
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MASTER SELECTION GUIDE 

Alternate 
Sources Comments Model Source Line 

Mitsubishi, Mostek,lntel, Siemens, Assembly language compatible with 8080/8085. MBL8086-2 Fallin (1305) 
NEC-Micro 

3.6 ILsec add time with 3.3 MHz clock. CP-1600 GI 

Multiply and divide, multibus system compatible, 3 MHz version 
available, available in industrial or military temperature ranges, pin 
compatible with Intel 8086. 80C86 Hurls (669,1333) 

HD68000R-10 Hitachi 

HD68000R-4 Hitachi 

HD68000R-6 Hitachi 

HD68000R-8 Hitachi 

AMD High-performance provides two times the performance of iAPX85. 
Upward compatible with iAPX86/88 software to additional 
instruction types. iAPX186 latll (1347) 

Two chip CP/M-86 operating system processor. Standard on-chip 
BIOS. Compatible with 8086/87188/186 up to 8 MHz with out wait 
states. iAPX186/50 Iltll (1347,1349) 

AMD High performance 80286 processor with memory management. 
Upward compatible with iAPX86, 88 software. iAPX268/10 Intel 10 

AMD High performance 80286 processor with memory management. 
Upward compatible with iAPX86, 88 software. iAPX286/1O latel (1348) 

Two chip set using iAPX286/10 plus 80287 numeric data 
processor. iAPX286/20 Intel 

The GDP is a two chip set,lP Isa single chip. Together(GDP & IP)form 
a system that is designed for complex, high level information 
management. It includes software transparent performance 
extensibility, multiple independent I/O subsystems, memory 
protection, hardware process dispatching, hardware inter process 
communications, hardware dynamic storage allocation, virtual 
memory support and floating pOint. iAPX432GDP Intel 

The GDP is a two chip set,lP is a single chip. Together(GDP & IP) form 
a system that is designed for complex, high level information 
management. It includes software transparent performance 
extensibility, multiple independent I/O subsystems, memory 
protection, hardware process dispatching, hardware inter process 
communications, hardware dynamic storage allocation, virtual 
memory support and floating pOint. IAPX4321P Intel 

Mitsubishl, NEC-Micro, Mostek, 8086 runs 5 MHz, -1 runs 10 MHz, -2 runs 8 MHz. iAPX86/10 latll (1347) 
Siemens, AMD 

AMD Two chip set using iAPX86/10 plus 8087 numeric data processor. iAPX86/20 latll (1348) 

Two chip set using IAPX86/10 plus 80130-3 operating system 
processor. iAPX86/30 Iltll (1349) 

Two chip CP/M-86 operating system processor. Standard on-chip 
BIOS. Compatible with 8086/87/88/186 up to 8 MHz with out wait 
states. IAPX86/50 latll (1349) 

Intel 97 instructions. M5L8086S Mitsublshi 

MKB68000 available screened to MIL-STD883. MK68000 Mostek 20 

Mitsubishi, NEC Extended temperature range. MK8086 Mostek 

68000 screened to MIL-STD-883. MKB68000 Mostek 

Hitachi, Mostek, Phillips, Rockwell, General purpose register machine, supports memory to memory 
Signetics operations. MC68000L 10 Motorola 

Hitachi, Mostek, Phillips, Rockwell, General purpose register machine, supports memory to memory 
Signetics operations. MC68000L 12 Motorola 

Hitachi, Mostek, Phillips, Rockwell, General purpose register machine, supports memory to memory ops. 
Signetics Available i MIL-STD-883B. MC68000L4 Motorola 

Hitachi, Mostek, Phillips, Rockwell, General purpose register machine, supports memory to memory 
Signetics operations. MC68000L6 Motorola 

Hitachi, Mostek, Phillips, Rockwell, General purpose register machine, supports memory to memory 
Signetics operations. MC68000L8 Motorola 

Hitachi, Mostek, Phillips, Rockwell, General purpose register machine, supports virtual memory ops. MC68010 Motorola (1356) 
Signetics 

Bold fmladleatls addlllonal dill Is provided on Ihe PIUI nOlld. 
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MICROPROCESSORS (Cont'd) 

General 

Data Instruc-
Word tion 
Size, Supply Word 
or Process Voltage Size 
Structure Type (V) (bits) 

16 HMOS 5 16-80 

16 XMOS 5 8-200 

16 XMOS 5 8-200 

16 XMOS 5 8-200 

16 NMOS 5 8-48 

16 NMOS 12,5,-3 16 

16 NMOS 5 16 

16 NMOS 5 8-48 

16 HMOS 5 16-80 

16 NMOS 5,12 16,32,48 

16 NMOS 5 8-200 

16 NMOS 5 8-200 

16 NMOS 5 8-200 

16 12L 5 16,32,48 

16 12L 5 16,32,48 

16 NMOS 5,12 16,32,48 

16 NMOS 5 16,32,48 

16 NMOS 5 16,32,48 

16 NMOS 5 16,32,48 

16 NMOS 5 16,32,48 

16 NMOS 5 16,32,48 

16 NMOS 5 16,32,48 

16 NMOS 5 16 

16 NMOS 5,12 16,32,48 

16 NMOS 5,12 16,32,48 

16 NMOS 5 16,32,48 

16 NMOS 5 16 

16 NMOS 5,12 16 

16 NMOS 5,12 16 

16 NMOS 5 16-64 

16 NMOS 5 16-64 

16 NMOS 5 16-64 

16 NMOS 5 16-64 

1080 

Directly 
Address. 
Memory 
(Words) 

64K 

16M 

16M 

16M 

1M 

65K 

65K 

1M 

16M 

16K 

16M 

64K 

64K 

65K 

128K 

65K 

65K 

256K 

256K 

256K 

256K 

2K 

2K 

16K 

16K 

65K 

32K 

64K 

65K 

48M 

384K 

48M 

48M 

Hardware 
Architecture Support 

(For uC Only) 

Clock 
On-Chip On-Chip Freq. Proto- In-
RAM (P)ROM (MHz! Inter- typing Circuit 
(bytes) (bytes) Phases) rupts levels System Emulator 

4K 61 yes vectored 

6/2 yes vectored x 

10/2 yes vectored x 

6/2 yes vectored x 

5/1 vectored x x 

4/2 yes vectored x 

3/2 yes vectored x 

1011 

10/0 yes vectored 

3/1 yes vectored 

10/2 256 

6/2 yes vectored 

6/2 yes vectored 

2/1 yes vectored x x 

4.41 yes x 

3.3/4 yes vectored priority x x 

4.0/4 yes vectored x x 

32 1K 24/1 yes 

32 1K 24/1 yes 

32 1K 24/1 yes 

32 lK 24/1 yes 

128 2K 5/1 yes vectored masked 
priority x x 

128 2K 5/1 

4/4 yes vectored priority x x 

10/4 yes vectored· x x 

256 Bits yes vectored priority x x 

256 : 12/1 yes x 

3/4 std. 4 x 

3.3/4 std. x 

1011 yes vectored x x 

1011 yes vectored x x 

4/1 yes vectored x x 

6/1 yes vectored x x 
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x x x x 

x x x x 

x x x x 

x x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x 

x x x x x 

x x x x x 

x x x x 

x x x x 

x x x x 

x x x x 

x x x x x 

x x x 

x x x x x 

x x x x x 

x x x x x 

x x x x 

x x 

x 

x x x x x 

x x x x x 

x x x x x 

x x x x x 
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Alternate 
Sources Comments Model Source line 

Hitachi, Mostek, Phillips, Rockwell, Single chip microcomputer, 4K Bytes of ROM, 3 16 Bit timers full / 

Signetics duplex, USART. MC68200 Motorola 

Fairchild, Synertek, Eurotechnique All features of NS10632 plus 8080 code software compatible. 
Available 3Q 1983. NS16016 National 

Fairchild, Synertek, Eurotechnique 32 bit internal architecture, software multiply and divide, BCD 
arithmetic. Hardware 32x32 bit multiply in gusec with NS16081 
floating point unit. Supports demand-paged virtual memory and 
virtual machine capability with NS16082 memory management 
unit. NS16032-10 NltioDlI 

(1383,1397) 

Fairchild, Synertek, Eurotechnique 32 bit internal architecture, software multiply and divide, BCD 
arithmetic. Hardware 32x32 bit multiply in gusec with NS16081 

I floating point unit. Supports demand-paged virtual memory and 
virtual machine capability with NS16082 memory management 
unit. NS16032-6 Nltloall 

(1381,1383,1397 

Intel, Mostek, Siemens uPD8086-2 NEC-Micro 

Panafacom Five accumulator, 345 instructions, capable of addressing 256 110 
devices. MN1610 Panasonic 

Panafacom Five accumulator, 345 instructions, capable of addressing 256 1/0 
devices. Single supply version of MN1610. MN1611 Panasonic 

Intel, AMD, Fujitsu, NEC-Micro, Assemble language compatible with 8080/8085. 4, 5 and 8 MHz 
Mostek, Mltsubishi versions available. SAB8086 Siemens 

Motorola, Hitachi, Mostek, General purpose register machine, supports memory to memory 
Rockwell, Phillips operations. SCN68000 Signatics (1524) 

AMI 8-bit data bus, 16-bit internal op. Software compatible TM9900. SMC9980 SMC 10 

Fairchild, National SY16000 Synertek 

National, Fairchild, Eurotechnique All features of SY16032 plus 8080 code. Software compatible, 16 bit 
Internal architecture. SY16016 Synertek 

National, Fairchild, Eurotechnique 32 bit interval architecture, software multiply and divide. SY16032 Synertek 

Instructions include hardware multiply and divide software 
compatible with 990 minicomputer. SBP9900A TI 

Extended temperature range TMS9989. SBP9989 TI (1553) 

AMI Instructions· include hardware multiply and divide software 
compatible with 990 minicomputers. TMS9900 n (1552) 

Same as TMS9900 except higher frequency version. TMS9900-40 TI (1552) 

Instruction set compatible with TMS9900. TMS99105 TI (1555) 

Instruction set compatible withTMS9900. TMS9910SA TI 

Single precision floating point arithmetic capability. 96 instructions, 
7 address modes. TMS99110 TI (1555) 20 

Single precision floating point arithmetic capability. 96 instructions, 
7 address modes. TMS99110A TI (1553,1555) 

AMI Compatible with TMS9900 instruction set, 2K EPROM. TMS9940E n (1552) 

Same as TMS9940E, except has 2K mask ROM. TMS9940M TI (1552) 

AMI,SMC 8 bit data bus, 16 bit internal operation, software compatible with 
TMS9900. TMS9980A TI (1552) 

Same as TMS9980, except has internal clock and requires only + 5 
and + 12 power. TMS9981 n (1553) 

AMI TMS998S TI 

TMS999S TI 

Directly executes Pascal P-code. CP9008 Western 

MP1600 Western 

AMD, SGS, Sharp Segmented. 16 8-bit, 8 32-bit, 4 64-bit or 16 16-bit registers. Z2001B Zilog 30 

AMD, SGS, Sharp Non-segmented. 16 8-bit, 8 32-bit, 4 64-bit or 16 16-bit registers. Z2002B Zilog 

AMD, SGS, Sharp Segmented. 16 8-bit, 8 32-bit, 4 64-bit or 16 16-bit registers. Z8001 ZlIog (1587) 

AMD, SGS, Sharp Segmented. 16 8-bit, 8 32-bit, 4 64-bit or 16 16-bit registers. Z8001A ZlIog (1587) 

Bold faclladlcatlS additional dalals provldad on tb. pagl naiad. 
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Ie MASTER 

MICROPROCESSORS (Cont'd) 

General 

Data Instruc-
Word tlon 
Size, Supply Word 
or Process Voltage Size 
Structure Type (V) (bits) 

16 NMOS 5 16-64 

16 NMOS 5 16-64 

16 NMOS 5 16-64 

16 NMOS 5 16-64 

16B CMOS +5V 16 

18/16B NMOS +5V 16 

32 HMOS 5 16-80 

32 XMOS 5 8-200 

1082 

Architectural Hardware 
Support 

(For uC Only) 
Directly Clock 
Address. On-Chip On-Chip Freq. Proto- In-
Memory RAM (P)ROM (MHz! Inter- typing Circuit 
(Words) (bytes) (bytes) Phases) rupts Levels System Emulator 

384K 4/1 yes vectored x x 
384K 6/1 yes vectored x x 

384K 10/1 yes vectored x x 

384K 10/1 yes vectored x x 

2M 201 yes 

32K 7.51 yes x x 

4G x 

16M 

~ Ie MASTER 1983 



Software Support 

Programs 
High 

Cross Level 
Assem- Lang- Diag-

bier uage Debug nostic Edit 

X X X X X 

X X X X x 

x x x x x 

x x x x x 

Not 
required x x x x 

Not 
required x x x x 

~ Ie MASTER 1983 

MASTER SELECTION GUIDE 

Alternate 
Sources Comments Model Source Line 

AMD, SGS, Sharp Non-segmented. 16 8-bit, 8 32-bit, 4 64-bit or 16 16-bit registers. Z8002 Zilag (1587) 

AMD, SGS, Sharp Non-segmented. 16 8-bit, 8 32-bit, 4 64-bit or 16 16-bit registers. Z8002A ZIID. (1587) 

AMD, SGS, Sharp Virtual memory, segmented addresses. Z8003 Zilag (1588) 

AMD, SGS, Sharp Virtual memory, binary compatible with Z80011Z8002, 
non-segmented. Z8004 ZIIDg (1588) 

PDP-11 compatible, floating point & MMU std. DCJH1-AA DEC 

PDP-l1 compatible on chip DRAM control & clock. DCT11-AA DEC 

Hitachi, Mostek, Phillips, Rockwell, Instruction cache, 32 bit co-processor, 4 OTR 83. MC68020 Malarala (1356) 
Signetics 

32 bit internal/external archilecture. Error correction (ECC) bus 
handling. NS16032 compatability. Available 20 1983. NS32032 National 

Bald f.cllldicali ... dlllol.1 dal.l. provided 01 I~I pa.1 1011d. 
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ABBREVIATIONS OAE Oliver Advanced Engineering 
Octagon Octagon Systems Corp. 
DEI Optical Electronics Inc. 
Ohio Sci Ohio Scientific 

OF 
OKI OKI Semiconductor 
Omnibyte Omnibyte Corp. 
Oscar I. S. Oscar Assoc. 

COMPANY 
Panasonic Panasonic 
PC/M Pacific / Cyber Metrix 
Percom Percom Data Co. 
Phoenix Phoenix Digital Corp. 
Pico Design Pico Design 

NAMES Polycore Polycore Electronics 
Plessey Plessy Semiconductors 
PMI Precision Monolithics, Inc. 
PragDes Pragmatic Design Inc. 
PREMA PREMA GmbH 
Pro-Log Pro-Log Corp. 

Action Ins Action Instruments GI General Instrument Quay Quay Corp. 
AD Analog Devices GMS General Microsystems 
ADT Advanced Digital Technology GTE Micro GTE Microcircuits 

Raytheon Raytheon Semiconductor Adapt Sci Adaptive Science COfp. 
Harris Semiconductor RCA RCA Solid State Division Advent Advent Products, Inc. Harris RCI Data RCI Data Alphatron Alphatron Heurikon Heurikon Corp. RELMS Relational Memory Systems AMA American Automation Hilevel Hilevel Technology, Inc. Reticon Reticon AMD Advanced Micro Devices Hitachi Hitachi America, Ltd. RIFA RFIA AMI American Microsystems, Inc. Holt Holt Inc. Rockwell Rockwell, Microelectronic Devices Amperex Amperex Electronic Corp. HP Hewlett-Packard RTC Riehl Time Corporation Analogic Analogic Hughes Hughes Aircraft, Solid State 

Analog Sys Analog Systems Products 
Sank en Sanken Electric APC Applied Micro Circuits Hybrid Sys Hybrid Systems 

Apex Apex Microtechnology Hycom Hycom Incorporated Sanyo Sanyo 
APM Applied Microsystems Corp. SEEQ SEEQ Technology, Inc. 
Appl Sys Applied Systems Corp. lOT Integrated Device Technology Semi Proc Semi Processes 

Siemens Siemens APT Applied Microtechnology IMI International Microcircuits, Inc. 
Signetics Signetics Aptek Aptek Microsystems IMP International Array Tech Array Technology Microelectronic Products SGS SGS-ATES Semiconductor 

AWl Analog West IMS Industrial Micro-systems Inc. Sharp Sharp 
Silicon G Silicon General Inconix Inconix Corporation 
Siliconix Siliconix Bedford Bedford Computer Systems Inc. Ind Tech Inductive Technology 
Silicon Sys Silicon Systems Inc. Burr-Brown Burr-Brown Research Inmos Inmos 
Siltronics Siltronics IntCirEng Integrated Circuit Engineering 
SMC Standard Microsystems Corp. IntCirSys Integrated Circuit Systems 
Solarise Solarise Enterprises CAE Computer Aided Engineering IntCompSys Integrated Computer Systems 
Solitron Solitron Devices Cal Devices California Devices IntCyber International Cybernetics 
Sprague Sprague Electric Company Cent Data Central Data Corp. Int Micro International Microsystems 
SSM Solid State Micro Technology Cermetek Cermetek Int Tech Integrated Technology Corp. 

for Music CGRS CGRS Microtech Inc. Intech/FMI Intech/Function Modules Inc. 
SSS Solid State Scientific Cherry Cherry Semiconductor Intel Intel 
Stag Stag Microsystems CIC Custom Integrated Circuits Interdesign Interdesign 
Struc. Des. Structured Design Inc. Citel Citel, Inc. Intersil Intersil 
Stynetic Stynetic Systems Comlinear Comlinear Corporation Intronics Intronics 
Sunrise Sunrise Electronics CMA Custom MOS Arrays IPI Integrated Photomatrix Inc. 
S.unshine Sunshine Semiconductor Comark Comark Corp. ITT ITT Semiconductors 
Supertex Supertex Inc. Comdiat Comdial Semiconductor 
Symtek Symtek Corp. Comp Auto Computer Automation Kinetic Sys Kinetic Systems Synapse Synapse Corp. Compas Com pas Microsystems Kontron Kontron Electronics Synertek Synertek Cont Logic Control Logic Inc. . 
Sys Innov Systems Innovations Control Sys Control Systems Microsystems Div. 

Lambda Lambda Semiconductor CreMicro Creative Micro Systems 
Laserdyne Laserdyne Tau Zero Tau Zero Inc. Cromemco Cromemco, Inc. 

CSG Commodore Semiconductor Group LSI Comp LSI Computer Systems Tektronix Tektronix 
Cubit Cubit Inc. LSI Logic LSI Logic Corporation Telaris (See Laserdyne) 
Curtis Curtis Electro Devices, Inc. Teledyne C Teledyne Crystalonics 
Cybernetic Cybernetic Micro Systems Master Logic Master Logic Corporation Teledyne P Teledyne Philbrick 
Cybersys Cybersystems Matrix Matrix Corp. Teledyne S Teledyne Semiconductor 
Cybertek Cybertek Inc. Matrox Matrox Electronic Systems Telefunken Telefunken 

MCC Microcomputer Control Telephonics Telephonics LSI 
Micrel Micrel Telmos Telmos Data General Data General Micro Eng Micro Circuit Engineering Teltone Teltone Corporation Data I/O Data I/O Micro Innov Micro Innovators TI Texas Instruments Data Trans Data Translation Micropac M:cropac Industries Thomson-CSF Thompson-CSF Components Corp. Oatel Datel-Intersil Micro Net Micro Networks TMX TMX Datricon Datricon Corporation Micro Pwr Micro Power Systems Topanga Topanga Data Systems DOC Data Devices Corporation Micro Sci Micro Sciences Corp. Toshiba Toshiba America DEC Digital Equipment Corporation Micro Tech Microcircuits Technology Trans-Data Trans-Data Delco Delco Electronics " Micro-Link Micro-Link Corporation TRW TRW-LSI Products DGM Digital Microsystems Micron Micron Technology 

Digelec Digelec Corp. MilerTron MilerTronics 
Unitrode Unitrode Digitek Digitek, Inc. Miller Miller Technology 

Dionics Dionics Inc. Mitel Mitel Semiconductor Universal Universal Semiconductor, Inc. 
Dist Comp Distributed Computer Systems Mitsubishi Mitsubishi Electronics 
Divers Tech Diversified Technology MMI Monolithic Memories, Inc. Vantage Vantage Data Products Monosil Monosil VTI VLSI Technology, Inc. 
E-HI E-H International, Inc. MonSys Monolithic Systems Corp. Votrax Votrax Mostek Mostek Elind Elind Elettronica Industriale Motorola Motorola Semiconductor EL Instr E & L Instruments MRC MRC Systems Weitek Weitek Corporation EMM EMM Murray Murray Consulting Western Western Digital Emulogic Emulogic Inc. Wintek Wintek Corp. Epson Epson America, Inc. 

National National Semiconductor ETI Micro Ell Micro 
NCR NCR Corp., Microelectronics Xicor Xicor, Inc. Exar Exar Integrated Systems 

Division Xycom Xycom 
NEC-EA NEC / Electronic Arrays Division 

Fairchild Fairchild NEC Electron NEC / Electron Division 
Zendex Zendex Corp. Ferranti Ferranti Electric NEC Micro NEC/ Microcomputer Division 

Fujitsu A Fujitsu America Nitron Nitron Zilog Zilog 
Fujitsu Fujitsu Microelectronics, Inc. Nortek Nortek Zymos Zymos Corporation 

© Ie MASTER 1983 



MASTER SELECTION GUIDE 

MICROPROCESSOR-System Components 

Function Device Source Line Function Device Source Line Function Device Source Line 

This section presents the major microprocessor system Program Stack (16x4 LIFO Memory) Microprocessor, 4-Bit Slice, Cascadable 
devices organized into system groups, ie F8, 6800, 8080, F4706BC Fairchild (Cont'd) 
etc. It includes those RAM's, ROM's and PROM's which F4706BM t Fairchild 40 AM2903AM t AMO (1203) 
are unique to a system. It omits most general purpose 

Programmable Bit Rate Generator (See also Digital-CMOS- AM2903C AMO (1203) 
memories as they are listed in the Memory section. 
Similarly, buffers, line drivers, transceivers, UART's, etc. Miscellaneous-Bit Rate Generator) AM2903M tAMO (1203) 80 

a,re covered briefly here as they are presented in depth in F4702BC Fairchild AM29203 AMO (1203) 

the Digital and Interface sections. F4702BM t Fairchild F2901AC Fairchild 
H04702-2 t Harris (669.1333) F2901AM t Fairchild 

Bit Slice H04702-9 Harris (669.1333) F2903C Fairchild 
H0470ZA-2 t Harris (669.1333) F2903M t Fairchild 

Macrologic Bipolar H0470ZA-9 Harris (669.1333) MC2903 Motorola 
RAM (16x4, clocked) Write-While-Read (See also Digital- IDM2901A-2 Nallonal (3856) 

Arithmetic logic Register-Stack CMOS-Memories) IOM2901AC Nallonal (3856) 
9405AC Fairchild F4710BC Fairchild IOM2901AM t Nallonal (3856) 
9405AM , t Fairchild F4710BM t Fairchild 2900 Raytheon 90 

Buffer (16x4 First-in first-out memory. See also Memory- RAM (16x4) (See also Memory-RAM's) Bus Transceivers (See also Interface-Line Transceivers) 
FIFO's) 9403AC Fairchild - F4725BC Fairchild AM2905C AMO (1205) 

9403AM t Fairchild F4725BM t Fairchild 50 
AM2905M t AMO (1205) 

N9403 Signalics (1515) RAM (256xl) (See also Memory-RAM's) AM2906C AMO (1205) 
Buffer (64x4 First-in first-out memory. See also Memory- F4720C Fairchild AM2906M tAMO (1205) 
FIFO's) 9402C Fairchild F4720M t Fairchild AM2907C AMO (1206) 

9402M t Fairchild RAM (256x4) (See also Memory-RAM's) AM2907M tAMO (1206) 
9423C Fairchild F4726BC Fairchild AM2912C AMO (1209) 
9423M t Fairchild 10 F4726BM t Fairchild AM2915AC AMO (1211) 

CRC Generator/Checker (See also Interface-Error Checking ROM (256x8) (See also Memory-ROMS) AM2915AM tAMO (1211) 

Circuits) 9401C Fairchild F4735BC Fairchild AM2916AC AMO (1211) 100 

9401M t Fairchild 
F4735BM t Fairchild AM2916AM tAMO (1211) 

9411C Fairchild 2 Bit Slice AM2917AC AMO (1212) 

9411M t Fairchild AM2917AM tAMO (1212) 

N9401 Signalics (1514) 3000 AM2927C AMO (1217) 

Data Access Register (performs memory addre~s Central Processing Element 
AM2928C AMO (1217) 

arithmetic) 9407C Fairchild N3002 Signetics AM2946C AMO (1220) 

9407M t Fairchild S3002 t Signetics AM2947C AMO (1220) 

Microprogram Control Unit 
' AM2948C AMO (1220) 

Data Encryption, 4 Device Set AM2949C AMO (1220) 
9414STC Fairchild N3001 Signetics 

9414STM Fairchild S3001 t Signetics 60 Clock Generator and Driver 
AM2925C AMO (1216) 110 

Data Path Switch (for closing data path loops around 4 Bit Slice AM2925M tAMO (1216) 
arithmetic/logiC networks such as 9405) 

10800 Control Store Sequencer 9404C Fairchild 20 
N8X02 Signetics 

Microprogram Sequencer Arithmetic logic Unit 
Decoder/Demultiplexer Q) 

9408AC Fairchild MC10800 Motorola "0 AM2924C AMO (1216) 9408AM t Fairchild Bidirectional Translator with latch ::J 
9408C Fairchild MC10804 Motorola DMA Address Generator 

CJ 9408M t Fairchild MC10805 Motorola AM2940C AMO (1218) 

Program Stack (16x4 LIFO memory) ECl Transceiver with latch 
AM2940M tAMO (1218) C 

0 
9406C Fairchild MC10807 Motorola DMA Address Generator/Programmable Timer/Counter ...... 
9406M t Fairchild Memories (See Digital-ECl-Memories and Memory-PROMs/ AM2942C AMO (1219) () 

ROMs) AM2942M tAMO (1219) Q) 
RAM (16x4) Write-While-Read (See also Digital-TIl-

Q) 
Memories) 9410C Fairchild Memory Interface Dynamic Memory Controller en 

9410M t Fairchild MC10803 Motorola AM2964B AMD 
~ 

Microprogram Control Function Error Correction and Detection Circuit, 16-Bit Q) 
Macrologic CMOS MC10801 Motorola AM2960C AMD ...... 

en 
Multibit Shifter (16-Bit programmable shifter) AM2960M tAMD 120 ell 

Arithmetic logic Register Stack ~ F4705BC Fairchild MC10808 Motorola Error Correction Circuit 

F4705BM, t Fairchild 30 Timing Function, 4 Phase \ 9428 Fairchild 

MC10802 Motorola Error Correcti~n Multiple Bus Buffer, 4-Bit (data path 
Data Access Register (performs memory address 
arithmetic) F4707BC Fairchild Dual Address Register (32x9 stack) interface between AM2960, data bus, and RAM) 

,.0 
MC10806 Motorola 70 AM2904C AMD (1204) ~.: F4707BM t Fairchild AM2904M tAMD (1204) 

Data Path Switch (for closing data path loops around 2900 AM2961C AMD 
ari~hmetic/logic networks such as the F4705) AM2961M tAMD 

F4704BC Fairchild Microprocessor, 4-Bit Slice, Cascadable AM2962C AMD 
F4704BM t Fairchild AM2901AC AMD (1201) le: 

AM2901AM tAMO (1201) look-Ahead Carry Generator 
Microprogram Sequencer 

AM2901BC AMD (1201) AM290ZAC AMD (1202) '. F4708C Fairchild 
AM2901BM tAMO (1201) AM290ZAM tAMD (1202) '.' 

F4708M t Fairchild AM2901C AMD (1201) MC2902AC Motorola ~.~ 

Parallel/Serial First-In First-Out Memory (FIFO) (See also AM2901M tAMO (1201) MC2902AM t Motorola 130 ~ 

Memory-FIFO's)F4703BC Fairchild AM2903AC AMD (1203) IDM2902C National 
F4703BM t Fairchild (Continued) IDM2902M t National -=: 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bold faca Indicates additional dall Is provldad on tha paga nolad. 
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MICROPROCESSOR-System Components (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

4 Bit Slice Octal Buffer/Line Driver/Line Receiver Emulating Controller 

2900 (Cont'd) AM2958C AMD (1223) 50 GP501 RCA (409) 
AM2959C AMD (1223) Interrupt Control Unit 

Microprogram Sequencer, 4-Bit Octal D-Type Flip-Flip, Clear and Clock Enable, Three- GP507 RCA (409) 
AM2909A AMD (1207) State AM2920C AMD (1214) RAM (1024x4) GP201 RCA (409) 
AM2909C AMD (1207) AM2920M tAMD (1214) 
AM2909M tAMD (1207) 

Octal D-Type Flip-Flop, Three State 
Register Select Unit 

AM2911A AMD (1207) GP505 RCA (409) 
IDM29901C National 

AM2911C AMD (1207) IDM29901M t National ROM (4096 bit) GP301 RCA (409) 
AM2911M tAMD (1207) GP302 RCA (409) 100 
IDM2909AC National Octal latch, Three State 

IDM2909AM t National 
AM2956C AMD (1222) 1 Bit 
AM2957C AMD (1222) 

IDM2911AC National 14500 
IDM2911AM t National 10 Octal Memory Driver, Three-State 

AM2965C AMD Microprocessor, Industrial Control Unit Next Address Control Unit (use with 2911) AM2965M tAMD MC14500B Motoroll (729) AM29811AC AMD AM2966C AMD 60 
AM29811AM tAMD tAMD 

latch, 8-Bit MC14597BA t Motorola 
AM2966M 

IDM29811C National MC14597BC Motorola 

IDM29811M t National Octal Register, Three State MC14598BA t Motorola 
AM2954C AMD (1222) MC14598BC Motorola Priority Encoder AM2955C AMD (1222) MC14599BA t Motorola IDM29902C National 

One-of-Eight Decoder, with Polarity Control, Three-State MC14599BC Motorola IDM29902M t National 
AM2921C AMD (1214) 

Priority Interrupt Encoder, Vectored AM2921M tAMD (1214) 4 Bit 
AM2914C AMD (1210) 

8-Bit Bidirectional If 0 Port 10800 AM2914M tAMD (1210) 
AM2952C AMD 

Priority Interrupt Expander (for 2914) AM2952M t AMD Memories (See Digital-ECl-Memories and Memory-PROMs/ 
AM2913C AMD (1209) AM2953C AMD ROMs) 
AM2913M tAMD (1209) 20 AM2953M tAMD 

Programmable Multiplexer, 10-lnputs, Four 10x8 Field 1400 
8-Bit Parallel I/O Port 

Programmable Arrays, Four 8:1 Addressable AM2950C AMD (1221) 70 Microcomputer, CMOS 
Multiplexers, Four Outputs AM2950M HMD (1221) MN1450 Panasonic 

29693C Raytheon AM2951C AMD (1221) MN1453 Panasonic 110 
29693M t Raytheon AM2951M tAMD (1221) MN1454 Panasonic 

PROM(256x4). See 29760/1 series in PART NUMBER 8-lnput Multiplexer, with Control Storage MN1455 Panasonic 
INDEX and also MEMORY-PROMs AM2922C AMD (1215) Microcomputer, Evaluator 

PROM(32x8). See 29750/1 series in PART NUMBER INDEX AM2922M AMD (1215) MN1499 Panasonic 
and also MEMORY-PROMs AM2923C AMD (1215) MN1499A Panasonic 

RAM (16x4) Two Outputs Ports 16-Way Branch Control Unit (use with 2909) Microcomputer, External Memory 
AM29704C AMD AM29803AC AMD MN1498 Panasonic 
AM29704M tAMD AM29803AM t AMD Microcomputer MN1400 Panasonic 

CD AM29705C AMD (1225) IDM29803C National MN1402 Panasonic -C AM29705M tAMD (1225) IDM29803M t National 80 MN1403 Panasonic 
::l AM29707 AMD (1225) 64-Bit (16x4) Edge-Triggered Register, Three-State MN1404 Panasonic 
(!J F29704C Fairchild 30 IDM29903C National MN1405 Panasonic 120 
C 

F29704M t Fairchild MN1430 Panasonic 
0 F29705C Fairchild 74S481/74LS481 MN1432 Panasonic 

....... F29705M t Fairchild MNl435 Panasonic 
U IDM29705AC National Microprocessor 
Q) 

IDM29705AM t National SN74LS481 TI (953) Clock Circuit MN1206 Panasonic 
SN74S481 TI Q) CRT Interface MN1207 Panasonic 

CJ) RAM(16xl). See 29700/1/2/3 series in PART NUMBER 
Control Element (for next address generators) Panasonic INDEX and also MEMORY-RAMs, Static D/ A Converter MN1204A 

'- SN54S482 tTl (954) MN1204B Panasonic Q) RAM(256xl), See 29720/1 series in PART NUMBER INDEX SN74S482 TI (954) ....... and also MEMORY-RAMs, Static I/O Expander, Three-State en Erasable PROM(512x8), See 54Sn4S472 series in PART CU MN1202 Panasonic 

~ 
Quad Bus Driver/Receiver NUMBER INDEX and also MEMORY-PROMs 

AM2926C AMD (1217) Dual4-Bit Data latch 
AM2929C AMD (1217) MN1201 Panasonic 

Field Programmable logic Array 
Quad D Flip-Flop with Two Output Ports SN74S330 TI 141000 .-. AM2919C AMD (1213) 40 SN74S331 TI (e: AM2919M tAMD (1213) 

FIFO (See also Memory-FIFO's) Microprocessor, CMOS, External ROM/PROM 
Quad D Register with Both Standard and Three-State SN74S225 TI (908) 90 MC141000 Motorola 130 
Outputs (See also Digital-TIl-Flip-Flops) 

RAM(256x4), See 54S/74S208 series in PART NUMBER MC141200 Motorola 
AM25lS18C AMD 

INDEX and also MEMORY-RAMs, Static 
AM25lS18M tAMD 1500 
AM2918C AMD (1213) 

~:, AM2918M tAMD (1213) 8 Bit Slice Microcomputer MNl541 Panasonic 
AM2918C Raytheon MNl542 Panasonic 

[e AM2918M t Raytheon Microprocessor, CMOS MNl544 Panasonic 
.-. 

Quad-Gated Flip-Flop GPOOl RCA (409) MN1562 Panasonic 

IDM29908C National Address Select Unit MN1564 Panasonic 

r- IDM29908M t National GP504 RCA (409) Evaluator MN1599 Panasonic 

t Military Temperature Range (-55 0 to 125°C) • Typical Value 
Bold facllndlcltes Iddltlonll dill Is provided on tbe plge noted. 
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MASTER SELECTION GUIDE 

MICROPROCESSOR-System Components (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

4Bit 88400 Microcontroller, Single-Chip, Dual CPU 
COP2340 National 1500 (Cont'd) Microcomputer, NMOS, Clock, RAM, ROM, 110 COP2341 National 90 

MB88401 Fujllsu (1306) COP2342 National I/O Expander MN1591 Panasonic 
MB88411 Fujllsu (1306) COP2440 National 
MB88413 Fujllsu (1306) COP2441 National 2100 
MB88421 Fujllsu (1306) 40 COP2442 National 

Microcomputer, Low Power MB88423 Fujllsu (1306) 
Frequency Generator/Counter Peripheral 

TMS2240 TI , COP352 National 
88500 COP353 National Microcomputer with On-Board Complex Sound Generator 
Microcomputer, CMOS, Clock, RAM, ROM, I/O COP452 National TMS2132 TI (1558) 

COP453 National MB88501 Fujllsu (1306) 
Program Development Device MB88503 Fujllsu (1306) liquid Crystal Display Controller 

SE2100P TI (1560) 
MB88535 Fujllsu (1306) COP472 National 

SE2130P TI (1560) MB88536 Fujllsu (1306) Piggyback Microcontroller with EPROM Socket 
SE2400P TI (1560) MB88541 Fujllsu (1306) COP2440R National 100 

COP2441R National 5781/82 COP400 COP420R National 
COP440R National Shift Register Memory (1024-Bit) Microprocessor, COP2440 without ROM 
COP441R National MM57126 National COP2404 National 
COP444LR National 

5799 Microcontroller, Piggyback EPROM 
RAM (4x64) and Timer COP2440R National 

COP398 National 
COP2441R National 

COP498 National Microprocessor 
COP402M National 50 MM57109 National 

Vacuum Fluorescent Display Driver 
MM57140 National COP404L National 

COP370 National 
National 10 COP420R National 

COP470 National MM5781 
COP440R National MM5782 National 
COP441R National 4x64 Serial RAM (CMOS) 

MM5799 National 
National COP399 National 110 COP444LR 

COP499 National Oscillator, Decoder, Driver Microcontroller, ROMless, Dual.CPU 
8-Bit AID Converter DS8664 National COP2404 National 

COP430 National 
6000 Microcontroller, ROMless COP431 Nallonal (3322) 

COP402 National COP432 Nallonal (3322) 
Microcomputer SAA6000 ITT COP402L National COP434 Nallonal (3322) 

COP404 National COP438 Nallonal (3322) 
6400 Microcontroller (with ROM) 

HD4470 COP210C t National 60 
Microcomputer LM6402 Sanyo COP211C t National 

LM6405 Sanyo COP310C Nallonal Microcomputer,4-Bit 
Q) HD4470 Hitachi (1361.1364) 

HD44790 Hitachi -C 88200 COP310L Nallonal 
:J (1361,1364) 
(9 Microcomputer, CMOS, Clock, RAM, ROM, I/O COP311C Nallonal HMCS-40 

MB88201 Fujitsu (1306) (1361.1364) C 
Microcomputer, 4-Bit 0 MB88202 Fujitsu (1306) COP311L Nallonal HMCS42 Hitachi ...... (1361,1364) 

HMCS43 Hitachi 120 C,.) 8840/50 COP320 National 
HMCS43C Hitachi Q) 

COP320C National HMCS44A Hitachi Q) Microcomputer, CMOS, Clock, RAM, ROM,I/O 
COP320L National HMCS44C Hitachi en MB8851 Fujitsu (1306) 
COP321 National HMCS45A Hitachi ~ MB8851A Fujitsu (1306) 20 
COP321C National 70 HMCS45C Hitachi 

Q) ...... MB8851L Fujitsu (1306) 
COP321L National HMCS46C Hitachi en 

CO MB8853 Fujitsu (1306) ~ COP340 t National HMCS47C Hitachi :?! MB8854A Fujitsu (1306) COP341 t National HMSC42C Hitachi 
MB8854L Fujitsu (1306) COP410C Nallonal (1361) 
MB8855 Fujitsu COP410L Nallonal (1361) OLMS40 
MB8857 Fujitsu COP411C National (1361) 

Microcomputer (CMOS), 110, Display Outputs, Timer It.: MB8858 Fujitsu COP411L Nallonal (1361) 
MSM5B421 OKI (3873) COP420 National 
MSM58422 OKI (3873) 130 Microcomputer, NMOS, Clock, RAM, ROM, 110 

COP420C National MB8841 Fujitsu (1306) 
COP420L National 80 Microcomputer (CMOS), ROM, RAM, Timer 

MB8842 Fujitsu (1306) 
COP421 National MSM5840 OKI (3873) 

MB8843 Fujitsu (1306) 30 
National Microcomputer (CMOS), ROM, RAM, Timer/Counter,IIO ~.~ COP421C 

I. MB8844 Fujitsu (1306) COP421L National MSM5840R OKI (3873) '. MB8845 Fujitsu COP440 National MSM5842R OKI (3873) 
~ MB8846 Fujitsu COP441 National MSM5845R OKI (3873) 

MB8847 Fujitsu COP442 National Microprocessor, Real-Time Clock Calendar 
MB8848 Fujitsu COP444L National MSM5832 OKI (3873) 

MB8849 Fujitsu COP445L National MSM58321 OKI ~ 

.. - 0 0 * Typical Value t MIlitary Temperature Range ( 55 to 125 C) 
Bold faca Indlcales addlllonal dala Is provldad on Ihe paga nolad. 
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MICROPROCESSOR-System Components (Cont'd) 

Function Device Source line Function Device Source Line Function Device Source line 

4Bit Program Development Device (uses external memory), Microcomputer (PPS-4/1) 

OLMS40 (Cont'd) CMOS MC141099 Motorola (Cont'd) 
TMS1099C TI MM78L Rockwell 

Analog Display Driver for Radio Programmable Timer Controller MM78LA Rockwell 
MSM5201 OKI TMS1020NLL TI (1559) MM78LS Rockwell 

Column Data Register for LCD ROMless TMS1000 Family Evaluator 
MM79LS Rockwell 

MSM5839 OKI (3873) SE1000C TI MM89LS Rockwell 

Row Scanning Controller for LCD DOT Matrix Driver SE1000P TI Microprocessor Evaluation Circuit (for PPS-4/1) 

MSM5838 OKI (3873) SE1004C TI A7699 Rockwell 

Serial to Parallel Converter and LED Driver SE1100C TI Microprocessor (for PPS-4/2) 

MSM5837 OKI SE1400P TI 50 11660 Rockwell 

Four Digit LED Driver 
SE2200P TI Microprocessor (for PPS-4) 

MSM58282 OKI (3873) Timer/Controller 12660 Rockwell 

Four Digit VF Driver 
TMS1121 TI Microprocessor (for PPS-8/2) 

MSM58283 OKI (3873) User Programmable Climate Controller 12806 Rockwell 

Five Digit LCD Driver 
TMS2732NLL TI Microprocessor (for PPS-8) 

MSM58292 OKI (3873) TMS2000 
11806 Rockwell 100 

Five Digit VF Driver Bus Intertace Circuit (BIC) 

MSM58293 OKI (3873) Microcomputer, Low Power 10738 Rockwell 

16 Line Output Expander 
TMS2220 TI (1558) Clock Generator (CLK) (for PPS-4, PPS-8) 

MSM5870 OKI Microcomputer TMS2100 TI (1558) 10706 Rockwell 

TMS2170 TI (1558) Direct Memory Access Controller (DMA) (for PPS-8) 
SM-4 TMS2240 TI 10817 Rockwell 

TMS2300 TI (1558) Display Controller (DC) Microcomputer SM-4 Sharp 10 TMS2370 TI (1558) 
SM-5 Sharp 

10814 Rockwell 
TMS2400 TI (1558) 60 

Evaluation Device TMS2470 TI (1558) Floppy Disk Controller (FDC) (for PPS-8) 

Ll3010 Sharp TMS2600 TI (1558) 
10936 Rockwell 

TMS2670 TI (1558) General Purpose Input/Output (GPI/O) 

TLCS-43 TMS3132 TI 10696 Rockwell 

ROMless TMS2000 Family Evaluator 
11696 Rockwell 

Microcomputer TLCS-43 Toshiba 
SE2100P TI General Purpose Keyboard and Display Control (GPKD) 

TLCS-46 SE2130P TI 10788 Rockwell 

SE2400P TI Interval Timer 11049 Rockwell 
Microcomputer TLCS-46 Toshiba Keyboard/Printer Controller (KPC) 

WD40 10815 Rockwell 110 
TMS1000 

Microcontroller CR1872 Western Parallel Data Controller (PDC) (for PPS-8, PPS-8/12) 

Microcomputer (CMOS) Prototyping Device 10453 Rockwell 

MC141000 Motorola CR2872 Western Printer Controller (PC) 
MC141200 Motorola 10789 Rockwell 

Q) TMS1000C TI (1557) uCOM-4 RG7000 Rockwell 
"'0 TMS1004C TI (1558) RAM (256x4) (for PPS-4, PPS-4/2) 
:J TMS1070C TI (1557) Microcomputer ~PD546 NEC-Micro 70 10432 Rockwell 
CJ TMSll00C TI " (1557) 20 ~PD547 NEC-Micro 

C TMS1200C TI (1557) ~PD547L NEC-Micro RAM (256x8) (for PPS-8, PPS-8/2) 

0 TMS1270C TI (1557) ~PD548 NEC-Micro 10809 Rockwell 

...... TMS1300C TI (1557) ~PD550 NEC-Micro RAM (512x4) (for PPS-4, PPS-4/2) 
() 

Microcomputer TMS1000 TI (1557) 
~PD550L NEC-Micro 10932 Rockwell 

Q) ~PD552 - TMS1070 TI (1557) 
NEC-Micro RAM (4K) Intertace 

Q) 
TMSll 00 (1557) 

~PD553 NEC-Micro 10929 Rockwell en TI 
~PD554 NEC-Micro 

~ 
TMS1200 TI (1557) 

~PD554L NEC-Micro 
ROM (1024x8) A05XX Rockwell 

Q) TMS1270 TI (1557) 
~PD557L ROM (2048x8) A52XX Rockwell ...... NEC-Micro 80 

en TMS1300 TI (1557) 
~PD650 NEC-Micro ROM (4096x8) 

ctl 
A66XX Rockwell 120 

Arithmetic Processor ~PD651 NEC-Micro 
~ TMS0117NLP 

ROM (8192x8) A88XX Rockwell 
TI (1559) 30 ~PD652 NEC-Micro 

TMS1018 TI (1559) ROM-RAM (for PPS 8/2) 

Capacitive Input uCOM-75 A21XX Rockwell 

TMS1976 TI ROM-RAM (for PPS-4) 
II. 

• 110 Expander TMS1024 TI 
Microcomputer ~GOM-75 NEG-Micro A07XX Rockwell 

~ TMS1025 TI 
~PD7502 NEC-Micro A08XX Rockwell 
~PD7520 NEC-Micro A20XX Rockwell 

Program Development Device 
SE1000C TI 4/8 Bit 

ROM-RAM (for PPS-4/2) 

SE1000P TI A17XX Rockwell 

[- SE1004C TI (1560) PPS-4, PPS-8 Serial Data Controller (SOC) 
II SEll DOC TI (1560) 10930 Rockwell 

Microcomputer (PPS-4/1) 
SE1400P TI (1560) MM75 Rockwell Telecommunications Data Intertace (includes modem) 
SE2200P TI (1560) 40 MM76EL Rockwell 10371 Rockwell 

,". Program Development Device (uses external memory) MM78 Rockwell Victor Dot Matrix Printer Conttoller (VPC) 
TMS1098 TI MM7899 Rockwell 90 10736 Rockwell 
TMS1099 TI (Continued) 15380 Rockwell 130 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold face Indlcales addlll~nal dala Is provided on Ihe page noled. 
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MASTER SELECTION GUIDE 

MICROPROCESSOR-System Components (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

8Bit Programmable I/O Interface ROM (2048x8) (See also memorY-ROMs) 

1600 HCMP1851 Hughes HCMP1835 Hughes 
HCMP1851C Hughes HCMP1835C Hughes 100 

Microprocessor HMMP1851 t Hughes HCMP1836 Hughes 
CP1600 GI HMMP1851C t Hughes HCMP1836C Hughes 

ROM (2048x10), Graphics COP1851 t RCA (1475) HMMP1835 t Hughes 
R03-9502 GI COP1851C t RCA (1475) HMMP1835C t Hughes 

ROM (2048x8), Graphics Programmable Interrupt Controller HMMP1836 t Hughes 

R03-9503 GI COP1877 RCA (1479) HMMP1836C t Hughes 

COP1877C RCA (1479) 50 COP1835 t RCA (3876) 

1650 COP1877CO t RCA (1479) COP1835C t RCA (3876) 

COP18770 t RCA (1479) TV Interface (PAL) 
Microcomputer PIC165DA GI (1319) 

Programmable Tone Generator, 8-Bit COP1864 t RCA (1486) 
PIC1654 GI (1319) COP1863 t RCA (1485) COP1864C t RCA (1486) 110 
PIC1655A GI (1319) COP1863C t RCA (1485) 
PIC1656 GI (1319) UART HCMP1854A Hughes 

PIC1670 GI (1309,1319) PROM, UV Erasable (256x8) HCMP1854AC Hughes 

PIC1672 GI (1319) 
CDP18U42CD RCA HMMP1854A t Hughes 

PIC16C55 GI (1319) 10 RAM (32x8) (See also Memory-RAM's) HMMP1854AC t Hughes 

HCMP1824 Hughes COP1854 RCA (1476) 

1800 HCMP1824C Hughes COP1854A t RCA (1476) 
HMMP1824 t Hughes COP1854AC t RCA (1476) 

Note: 1800 series devices generally are available in 4-12 V HMMP1824C t Hughes Video Display Controller 
and 4-6 V versions. Consult manufacturers for COP1824 t RCA (3874) 60 HCMP1861 Hughes 
availability. COP1824C t RCA (3874) HCMP1861C Hughes 

Microcomputer, RAM, ROM, CounterlTimer RAM (64x8) (See also Memory-RAM's) HMMP1861 t Hughes 120 
COP1804AC t RCA (1461) CDP1860 t RCA HMMP1861C t Hughes 

Microprocessor, CounterlTimer RAM (128x8) (See also Memory-RAM's) COP1861 t RCA (1486) 

COP1806AC t RCA (1461) COP1823 t RCA (3874) COP1861C t RCA (1486) 

Microprocessor, RAM, CounterlTimer COP1823C t RCA (3874) Video Interface System (1869 is an address and sound 

COP1805AC t RCA (1461) RAM (256x4) (See also Memory-RAM's) generator COP1869 tRCA (1482) 

Microprocessor HCMP1822C Hughes COP1869C t RCA (1482) 

HCMP1802A Hughes HMMP1822C t Hughes CDP1870 t RCA (1482) 

HCMP1802AC Hughes COP1822 t RCA (3874) COP1870C t RCA (1482) 

HMMP1802A t Hughes COP1822C t RCA (3874) COP1876 t RCA (1482) 

HMMP1802AC t Hughes RAM (1024x1) (See also Memory-RAM's) 
COP1876C t RCA (1482) 

COP1802A t RCA (1459) COP1821 t RCA (3874) Dual CounterlTimer (two 16-bit programmable down 

COP1802AC t RCA (1459) 20 COP1821C t RCA (3874) 70 counters independently controlled by separate control 
registers) CD1878 t RCA 130 

Color Generator Controller 
RAM (1024x4) (see also: Memory-RAMs) CDP1878C t RCA (1480) 

CDP1825 tRCA -
CDP1862 t RCA (1486) 

CDP1825C t RCA 1 of 8 Binary Decoder Q) 
COP1862C t RCA (1486) COP1873C t RCA (1467) "0 

Real-Time Clock (time and calendar information in BCD 
format from seconds to months) t RCA (1481) 4-Bit Buffer/Separator (for memory interface) ::::J 

Keyboard Encoder 
COP1879 t RCA (1481) HCMP1856 Hughes CJ 

COP1871 t RCA (1484) HCMP1856C Hughes 
COP1871C t RCA (1484) ROM (512x8) (See also Memory-ROM's) C 

HCMP1831 Hughes 
HMMP1856 t Hughes 0 

HCMP1831C Hughes 
HMMP1856C t Hughes ....... 

Latch/Decoder Memory Interface COP1856 t RCA (1472) U 
COP1866 t RCA (1469) HCMP1832 Hughes 

COP1856C t RCA (1472) 
Q) 

CDP1866C t RCA· (1469) HCMP1832C Hughes Q) 

COP1867 t RCA (1469) HMMP1831 t Hughes 4-Bit Bus Buffer/Separator (for I/O interface) en 
CDP1867C t RCA (1469) HMMP1831C t Hughes 80 HCMP1857 Hughes 

~ 

COP1868 t RCA (1469) HMMP1832 t Hughes HCMP1857C Hughes 140 Q) ....... 
COP1868C t RCA (1469) 30 HMMP1832C t Hughes HMMP1857 t Hughes CIJ 

COP1831 t RCA (3876) HMMP1857C t Hughes CO 

COP1831C t RCA (3876) CDP1857 t RCA (1472) ~ 
Multiply-Divide Circuit CDP1832 tRCA COP1857C t RCA (1472) 

HCMP1855 Hughes 
CDP1832C tRCA 4-Bit Latch with Dual 1 of 4 Decoders 

HCMP1855C Hughes HCMP1858 Hughes :,; HMMP1855 t Hughes ROM (1024x8) (See also Memory-ROM's) 
HCMP1858C Hughes 

HMMP1855C t Hughes HCMP1833 Hughes ~ HCMP1833C Hughes HMMP1858 t Hughes 
CDP1855 t RCA (1478) ~ HCMP1834 Hughes HMMP1858C t Hughes 
CDP1855C t RCA (1478) CDP185S HCMP1834C Hughes 90 t RCA (1468) 

HMMP1833 t Hughes COP1858C t RCA (1468) 150 

N-Bit Decoder (for I/O interface) HMMP1833C t Hughes 4-Bit Latch with 1 of 4 Decoder tJ 

HCMP1853 Hughes HMMP1834 t Hughes HCMP1859 Hughes 
HCMP1853C Hughes HMMP1834C t Hughes HCMP1859C Hughes 

t~ HMMP1853 t Hughes COP1833 t RCA (3876) HMMP1859 t Hughes 
HMMP1853C t Hughes 40 CDP1833C t RCA (3876) HMMP1859C t Hughes 
COP1853 t RCA (1466) COP1834 t RCA (3877) CDP1859 t RCA (1468) 
COP1853C t RCA (1466) CDP1834C t RCA (3877) COP1859C t RCA (1468) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Boldflce Indlcilis IddllloDl1 dill Is provided on Ibe page Doled. 
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MICROPROCESSOR-System Components (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

8Bit Microcomputer, Piggyback EPROM, USART, Emulates all Microprocessor 

1800 (Cont'd) MK3870 Devices MPS6502 CSG 
MK38P73/02 Mostek MPS6502A CSG 

8-Bit InpuUOutput Port Microcomputer, Piggyback EPROM MPS6502B CSG 
HCMP1852 Hughes MK38P70 Mostek MPS6503 CSG 90 
HCMP1852C Hughes MPS6503A CSG 
HMMP1852 t Hughes Microcomputer, ROM, 54-Byte Executable RAM, 54-Byte MPS6503B CSG 
HMMP1852C t Hughes Scratch pad RAM, Timer I/O MPS6504 CSG 
CDP1852 t RCA (1471) 

F3872 Fairchild (1254) MPS6504A CSG 

CDP1872C t RCA. (1473) F38L72 Fairchild MPS6504B . CSG 

CDP1874C t RCA (1473) F38L76 Fairchild 50 MPS6505 CSG 

CDP1875C t RCA (1473) MK3870/12 Mostek MPS6505A CSG 
MK3870/22 Mostek MPS6505B CSG 

2650 MK3870/32 Mostek MPS6506 CSG 
MK3870/42 Mostek MPS6506A CSG 100 

Microprocessor MC3870 Motorola MPS6506B CSG 
SCN2650A Signetics M3872 SGS MPS6507 CSG 

MPS6512 CSG Display Character and Graphics Generator 
SC2670AC3 Signetics 10 

Microcomputer, ROM, 54-Byte Scratch pad RAM, Timer, I/O MPS6512A CSG 

SC2670BC3 Signetics 
F3870 Fairchild (1253) MPS6512B CSG 
F3878 Fairchild MPS6513 CSG 

Multi-Protoc~1 Communications Circuit (includes SDLC, F38C70 Fairchild (1257) MPS6514 CSG BiSync) SCN2652A Signetics (1520) 
Microcomputer, ROM 64-Byte Scratch pad RAM, Timer, 1/0 MPS6514A CSG 

Polynomial Generator/Checker F38E70 Fairchild 60 MPS6514B CSG 
SCN2653A Signetics (1520) MPS6515 CSG 110 

Programmable Communication Interface 
Microcomputer, ROM, 54-By1e Scratch pad RAM, Timer, I/O 

MPS6515A CSG MK3870/10 Mostek 
SCN2651C Signetics (1520) 

MK3870/20 Mostek 
MPS6515B CSG 

SCN2661A Signetics (1521) MPS65C02 CSG 
SCN2661B Signetics (1521) MK3870/30 Mostek 

G65SC02 GTE Micro 
SCN2661C Signetics (1521) MK3870/40 Mostek G65SC03 GTE Micro 
COM2651 SMC M3870 SGS G65SC04 GTE Micro 
COM2661 SMC MPU3870 SMC G65SC05 GTE Micro 
SY2661 Synerlek (1539) 20 Microcomputer, ROM, 64-Byte Scratchpad RAM, Timer, II G65SC06 GTE Micro 

Programmable Keyboard and Communications Controller 0, USART MK3873/10 Mostek G65SC07 GTE Micro 

SCN2671A Signellcs (1522) MK3873/20 Mostek G65SC102 GTE Micro 120 

Programmable Video Timing Controller Microcomputer, ROM, 54-Byte Scratch pad RAM, 54-Byte 
G65SC103 GTE Micro 
G65SC104 GTE Micro SCN2672A Signellcs (1522) Executable RAM, Timer, I/O, USART 
G65SC105 GTE Micro MK3873/12 Mostek Video Attributes Controller G65SC106 GTE Micro 

SCN2673A Signellcs (1522) MK3873/22 Mostek 70 
G65SC107 GTE Micro 

SCN2673B Signellcs (1522) Microcomputer, ROM, 54-Byte Scratch pad RAM, 64-Byte G65SCl12 GTE Micro 
Dual Universal Asynchronous Receiver/Transmitter Executable RAM, Timer, 110, USART, Battery Backup G65SCl15 GTE Micro 

SCN2681 Signellcs (1521) MK3875/22 Mostek G65SC12 GTE Micro 
CD MK3875/42 Mostek G65SC13 GTE Micro "'C Quad Transceivers (See also Interface-Line Transceivers) 

:::J N8T26 AMD Microcomputer, 28-pin version of 3870 G65SC14 GTE Micro 130 

(!J MC8T26A Motorola MK2870 Mostek G65SC15 GTE Micro 

MC8T28 Motorola R6500 Rockwell 
C DS8T26A National 

Clock, RAM, Seriall!O R6502 Rockwell 
0 MK3805 Mostek 

DS8T28 National 30 R6503 Rockwell ....... MK3806 Mostek R6504 Rockwell () Hex Buffers/lnverters (See also Digital-TIL-Buffers! 
Q) Inverters 8T95, 8T96, 8T97, 8T98) Serial Control Unit R6505 Rockwell 

Q) MC8T95 Motorola SCU20 Mostek R6506 Rockwell 

C/) MC8T96 Motorola R6507 Rockwell 

~ MC8T97 Motorola General Purpose R6512 Rockwell 
Q) MC8T98 Motorola R6513 Rockwell 140 ....... Arithmetic Processor R6514 Rockwell en N8T95 Signetics 8231A Intel ro N8T96 Signetics R6515 Rockwell 

~ N8T97 Signetics 6500 
SY6502 Synertek 

N8T98 Signetics SY6502A Synertek 

S8T95 t Signetics Note: The 6500 series is bus compatible with 6800 series SY6502B Synertek 

S8T97 t Signetics 40 devices SY6502C Synertek 

S8T98 t Signetics SY6503 Synertek 
Microcomputer MPS6500!1 CSG SY6503A Synertek 

3807 
MPS6500!lA CSG 80 SY6504 Synertek 
R6500!1-10 Rockwell SY6504A Synertek 150 

Programmable CRT Video Control Unit Microprocessor, Clock, RAM, 10 SY6505 Synertek 
MK3807 Mostek R6500!11 Rockwell SY6505A Synertek 

R6500!12 Rockwell SY6506 Synertek 
3870 R6500!13 Rockwell SY6506A Synertek 

SY6507 Synertek 
Microcomputer, EPROM, 64-Byte Scratch pad RAM, Timer, Microprocessor, 110 SY6507A Synertek 
I/O F38E70 Fairchild (1258) MPS6510 CSG SY6512 Synertek 

Microcomputer, Piggyback EPROM, Emulates all MK3870 Microprocessor, RAM, I!O SY6512A Synertek 
Devices MK38P70!02 Mostek MPS6508 CSG (Continued) 

t Military Temperature Range (-55° to 125°C) * Typical Value 
Bold race Indlcales addillonal dala Is provided on Ibe page noled. 
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MASTER SELECTION GUIDE 

MICROPROCESSOR-System Components (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source line 

8 Bit 6800 Microprocessor (internal clock, 128x8 RAM) 

6500 (Cont'd) S6802 AMI 
Microcomputer, Clock, Timer, RAM, ROM, PLL,IIO S68A02 AMI 

Microprocessor MC6805T2 Motorola S68B02 AMI 100 
(Cont'd) Microcomputer (CMOS), RAM, ROM, Clock, Timer, 110 F6802 Fairchild (1278) 

SY6513 Synertek MC146805F2 Motorola F6882 Falrcblld (1278) 

SY6513A Synertek MC14680G2 Motorola F68A02 Fairchild 

SY6514 Synertek MBL6802 Fujitsu 

SY6514A Synertek 
Microcomputer, (EPROM), ROM, Clock, Timer, AID, 110 H06303 Hllacbl (1345) 

MC68705R3 Motorola 
SY6515 Synertek H06802 Hllachl (1345) 

SY6515A Synertek Microcomputer (EPROM) MC6802 Motorola (1351) 
MC68701 Motorola MC68A02 Motorola 

Analog Input, Multiplexer, AID Converter (1351.1730) MC68B02 Motorola 
MP21 Burr-Brown MC68701-1 Motorola Microprocessor (internal clock) 

Asynchronous Communications Interface Adapter (1351.1730) S6809 AMI (1247) 110 
MPS6551 CSG MC68701C Motorola S68A09 AMI (1247) 
R6551 Rockwell (1351.1730) S68B09 AMI (1247) 
SY6551 Syaart," (1536) 10 MC68701C-l Motorola F6809 Fairchild (1272) 
SY6551A Synart," (1536) (1351.1730) F68A09 Fairchild (1272) 

Asynchronous Communications Interface Adaptor MC68705P3 Motorola F68B09 Falrcblld (1272) 

MD65SC51 Mitel MC68705U3 Motorola 60 MBL6809 Fujitsu 

CRT Controller MPS6545-1 CSG Microcomputer (external clock) MBL68A09 Fujitsu 

R6545 Rockwell F6801E Falrcblld (1270) MBL68B09 Fujitsu 

SY6545-1 Syalrta" (1533) Microcomputer (external ROM), RAM, Clock, Timer,lIO 
H06809 Hllachl (1345) 
H068A09 Hllacbl (1345) 120 

SY6545E Synerta" (1533) H06803 Hllachl (1345) 
H068B09 Hllachl (1345) 

SY65458 Syaarta" (1532) Microcomputer (external ROM) MC6809 Motorola (1352) 
SY6545RA Synlrta" (1533) S6803 AMI MC68A09 Motorola 

Dot-Matrix Printer Controller S6803N/R AMI MC68B09 Motorola 
R6592 Rockwell F6803 Fairchild (1270) Microprocessor (6800 plus internal clock) 

Emulator Device MC6803 Motorola (1351) S6808 AMI 
R6500/1E Rockwell 20 MC6803-1 Motorola (1351) S68A08 AMI 

Mini-Floppy Disc Controller MC6803C Motorola (1351) S68B08 AMI 

MB8876A Fujitsu MC68A03 Motorola (1351) F6808 Fairchild (1278) 

MB8877A Fujitsu MC68B03 Motorola (1351) 70 HD6808 Hitachi 

SY1791-01 8ynarta" (1538) Microcomputer, RAM, ROM, Clock, Timer; AlD,IIO 
MC6808 Motorola (1351) 130 

SY1793-01 Synart," (1538) MC6805R2 Motorola MC68A08 Motorola 

SY6591 Syaarta" (1537) MC68808 Motorola 
Microcomputer S6801 AMI 

SY6591A Syn,rta" (1537) S6805 AMI (1248) 
Microprocessor 

SY6593 Synertek S6800 AMI 
F6801 Fairchild (1270) S68AOO AMI 

Note: The 6500 series is bus compatible with 6800 series HD6801 Hitachi S68BOO AMI 
devices HD6805 Hitachi F6800 Falrcblld 

Peripheral Interface Adapter MC6801 Motorola (1253.1269.1278) 
Q) 

"0 
MPS6522 CSG (1351.1730) F68AOO Fairchild 
MPS6526 CSG 30 MC6801-1 Motorola F68BOO Fairchild ::J 

R6520 Rockwell (1351.1730) MBL6800 Fujitsu 
(9 

R6522 Rockwell MC6801C Motorola H06800 Hllachl (1345) 140 C 
SY6520A Syaartl" (1527) (1351.1730) HD68AOO Hllachl (1345) 0 
SY6521 Synertek MC6801U4 Motorola 80 H068BOO Hllachl (1345) ....... 

U 
SY6521A Synertek MC6803U4 Motorola MC6800 Motorola (1351) Q) 
SY6522 Synartl" (1529) MC6805P2 Motorola MC6800M t Motorola (1351) Q) 
SY6522A Syaert," (1529) MC6805P4 Motorola MC6800NS Motorola (1351) (J) 

Peripheral Interface Adaptor MC6805U2 Motorola MC68AOO Motorola 
~ 

MD65SC22 Mitel MC68AOl Motorola (1351) MC68800 Motorola Q) ....... 
RAM. ROM, I/O and Interval Timer 

MC68BOl Motorola (1351) Advanced Data Link Controller en 
S6854 AMI ctS MPS6530 CSG Microprocessor (CMOS. internal clock; 128x8 RAM) 
S68A54 AMI ~ R6530 Rockwell 40 MD68SC02 t Mitel 

SY6530 Syaart," (1530) 
. S68854 AMI 150 

Microprocessor (CMOS), RAM, Timer, 110 F3864 Fairchild 
RAM(128x8), liD, and Timer MCl46805E2 Motorola F6854 Fairchild (1281) 

MPS6532 CSG Microprocessor (external clock) F6856 Fairchild (1277) rl 

8Y6532 Synirta" (1531) S6809(E) AMI (1247) F68A54 Fairchild .~ 
SY6532A Sya'rtl" (1531) S68A09(E) AMI (1247) 90 F68B54 Fairchild 

RAM(128x8), ROM,IIO, and CounterlTimer S68B09(E) AMI (1247) MC6854 Motorola (1351) 
,: 

R6531 Rockwell F6809E Falrcblld MC68A54 Motorola 
~: 

ROM (2048x8) (See Memory-ROM's) (1272.1274) MC68854 Motorola ;~ 
F68A09E Fairchild 

ROM(2048x8) (See Memory-ROM's) Asynchronous Communications Interface Adapter (ACIA) ~ 
(1272.1274) S6850 AMI 

Tri-Port Interface F68B09E Falrcblld S68A50 AMI 160 ' .' 
MPS6523 CSG (1272.1274) S68B50 AMI 

~.~ 

MPS6525 CSG MC6809E Motorola (1352) MPS6551 CSG 
[.-

Single Port Interface MC68A09E Motorola F6850 Fairchild (1280) 
MPS6529 CSG 50 MC68B09E Motorola (Continued) 

t Military Temperature Range (-55° to 125°C) • Typical Value 
Bold face ladlcatas addll/onal data Is provldld on tha pagl aotad. 
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Ie MASTER 

MICROPROCESSOR-System Components (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

8 Bit Floating Point ROM (for MC6809) Programmable Timer 

6800 (Cont'd) MC6839 Molorola (1351) (Cont'd) 
MC68A39 Motorola H068A40 Hllachl (1345) 

Asynchronous Communications Interface Adapter (ACIA) MC68B39 Motorola H068840 Hllachl (1345) 110 
(Conl'd) Floppy Disc Controller MC6840 Molorola (1351) 

F68A50 Fairchild M88877 FuJitsu (1308) MC6840M t Molorola (1351) 

F68B50 Fairchild H06843 Hllachl (1345) MC68MO Motorola 

H06850 Hllachl (1345) H068A43 Hllachl (1345) MC68B40 Motorola 

H068A50 Hllachl (1345) MC6843 Molorola (1351) RAM( 128x8), See 6810, 68A 10, and 68B 10 series in PART 
MC6850 Molorola (1351) F01793-02 Weslern (1574) 60 NUMBER INDEX and also MEMORY-RAMs Satic 

MC6850M t Molorola (1351) F01797-02 Weslern (1574) 
RAM(128x8), See 6810, 68A 10, and 68B10 series In PART 

MC68A50 Motorola General Purpose Interface Adapter (IEEE 488 bus) NUMBER INDEX and also MEMORY-RAMs Static 
MC68B50 Motorola S68488 AMI 

ROM, I/O, Timer 
F68488 Fairchild (1280) 

Bus Monitor MD68SC49 Mitel MC68488 Molorola (1351) 
S6846 AMI 

Bus Transceiver, (The 6880 is also called 8T26 and the MC68488M t Molorola (1351) 
F6846 Fairchild (1280) 

6889 the 8T28, See Interface-Transceivers) MC68M88 Motorola 
MC6846 Molorola (1351) 

MC6880A Motorola 10 MC68B488 Motorola 
MC6846M t Molorola (1351) 120 

MC6889 Motorola HEF4738 Signetics MC68M6 Motorola 
MC68B46 Motorola 

Clock Buffer MPQ6842 Motorola Industrial Interface Adaptor TMS7040 TI 
MC6822 Molorola (1351) 

Clock Generator, 2 Phase 
Memory Address Multiplexer for 16K RAMs 

ROM, Multiplexed Bus 
MC6875 Motorola MCM65516 Molorola (3840) 
MC6875A Motorola MC3442A Molorola (2753) 70 

ROM (2048x8), See 6831, 68A31, 68B31 and 6832 series in 
Clock (real time) Plus RAM 

Memory Controller for 4K to 64K Dynamic RAMs PART NUMBER INDEX and also MEMORY-ROMs 
MC146818 Molorola (1352) 

MC3480 Motorola 
ROM (2048x8), See 6831, 68A316, 68B316 and 6832 series 

Clock,2 Phase (MC6870/71 from Motorola Component 
Memory Management Unit in PART NUMBER INDEX and also MEMORY-ROMs 

C68A29 Motorola 
Products Dept., Franklin Park,ll) MC6829 Molorola (1351) ROM(1024x8), See 6830, 68A30, 68B30, 68A308, and 

HD26501 Hitachi MC68B29 Motorola 68B308 series in PART NUMBER INDEX and also 
MC6871 Motorola 

Modem MC6860 Molorola 
MEMORY-ROMs 

Cluster Terminal Controller (1351,3298) 
MC68122 Motorola MC6860L Molorola ROM(4096x8), See 68A332 listing in PART NUMBER INDEX 

MC68122-1 Motorola 20 (1351.3298) and also MEMORY-ROMs, 

CRT Controller S68045 (1250) Peripheral Interface Adapter 
130 

AMI 
S68A045 AMI (1250) MPS6520 CSG Synchronous Address Multiplexer 

S688045 AMI (1250) 
MC6883 Motorola 

Peripheral Interface Adapter, (PIA) SN74lS783 Motorola 
MPS6545-1 CSG S6821 AMI 80 
F6845 Fairchild (1276) S68A21 AMI 

Synchronous Receiver/Transmitter (USRT, See also 

H06845 Hllachl (1345) S68B21 AMI 
Interface-Serial Transmitters-Receivers) 

S2350 AMI 
H068A45 Hllachl (1345) F6820 Fairchild 
H068845 Hllacbl (1345) F6821 Fairchild (1279) 

Synchronous Serial Data Adapter (SSDA) 
CD S6852 AMI 

"'C MC6835 Molorola (1351) F68A21 Fairchild 
MC6845 Motorola (1351) 30 F68B21 Fairchild 

S68A52 AMI 
::J 

MC6845M t Motorola (1351) H06821 
S68B52 AMI 

(.!J Hllachl (1345) 
F6852 

MC68A35 Motorola H068A21 Hllachl (1345) 
Fairchild (1281) 

C MC68M5 Motorola H068821 Hllachl (1345) 
F68A52 Fairchild 

0 MC68B35 Motorola MC146823 Molorola (1352) 90 
F68B52 Fairchild 

........ 
MC68B45 Motorola MC6821 Molorola (1351) H06852 Hllichl (1345) 140 

() 
Q) SY68045 MC68A21 Motorola H068A52 Hllachl (1345) 

- 8ynerlak (1535) MC6852 Motorola (1351) 
Q) 8Y6845R 8ynartak (1532) MC68B21 Motorola 

C/) 8Y6520 8ynarlak , (1527) MC6852M t Motorola (1351) 
D/ A Converter MC6890 Molorola (2758) 8Y6820 8ynartak (1527) MC68A52 Motorola 

'-
Q) MC6890A t Molorola (2758) 8Y6821 8ynartak (1528) MC68B52 Motorola 

........ 
Data Security Device (data encryption standard) 8Y68820 8ynarlak (1527) Video Display Generator (J) 

CO MC6859 Motorola (1351) 40 8Y68821 8ynlrtak (1528) S68047 AMI 

~ Digital Modulator (for differential phase shift keying 
MC6847 Motorola (1351) 

system) MC6862 Motorola (1351) 
Peripheral Interface Adaptor, (PIA) MC68478 Motorola 

MD68SC21 Mitel 
DMA Controller 

Triple Bidirectional Bus Switch (also MC3449) 

:.: F6844 Fairchild (1279) 
MC6881 Motorola 

Priority Interrupt Controller 

~ H06844 Hllachl (1345) MC6828 Motorola (1351) 100 Triple Timer MD68SC40 Mitel 150 

~ H068A44 Hllichl (1345) MC8507 Motorola Hex Buffersllnverters (See also Digltal-TTl-Buffers/ 

H068844 Hllachl (1345) Inverters 8T95, 8T96, 8T97, 8T98) 

MC6844 Motorola (1351) Programmable Timer MC6885 Motorola 

MC6844M t Motorola (1351) S6840 AMI MC6886 Motorola 
~.: 

MC68A44 Motorola S68MO AMI MC6887 Motorola 
~ 

MC68B44 Motorola S68B40 AMI MC6888 Motorola, 
~ F6840 Falrc'hlld (1279) Octal Buffer/latch, Three-State 

DMA Processor (serial) F68MO Fairchild MC3482A Motorola . (2752) 
MC6855 Motorola 50 F68B40 Fairchild MC34828 Motorola (2752) 

Erasable PROM (1024x8) See Memory-PROMs, 1024x8 H06840 Hllachl (1345) MC6882A Motorola (2752) 
(Continued) MC68828 Motorola (2752) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
80ld faca ladlcates additional data Is provldad on tha page notad. 
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MASTER SELECTION GUIDE 

MICROPROCESSOR-System Components (Cont'd) 

Function Device Source line Function Device Source Line Function Device Source line 

Note: The 6800 series is bus compatible with 6500 series Microcomputer (mask programmed ROM) Floppy Disc Controller. See 8271, etc. under 8080. 
devices. (Cont'd) (Cont'd) 

8Bit 8048H Intel FD1793-02 Western 
8048H-1 Intel FD1797-02 Western 

7000 8049 Intel GPIB Talker/Listener 
8050AH Intel 8291 Intel 

Microcomputer, RAM, EPROM,II0 80C48 Intel 
TMS70E40 TI (1556) 80C49 Intel 

I/O Expander for 8048 Family 

Microcomputer, RAM, 110 (microlanguage processor) M8048 t Intel 
MBL8243 Fujitsu 

TMS7000 TI (1556) M8049 Intel 60 
8243 Intel 

Microcomputer, RAM, ROM, 110 (microlanguage processor) P80A48L Intel 
M8243 t Intel 

TMS7020 TI (1556) M5L8048 Mitsubishi 
INS8243 National 

TMS7040 TI (1556) M5L8049 Mitsubishi 
ItPD8243 NEC-Micro 

TMS70L22 TI M5L80C49 Mitsubishi Keyboard/Display Controller, See 8279, etc. under 8080. 120 

Microcomputer, RAM, ROM, Serial 110 INS8048 National 

TMS7041 TI (1556) INS8048L National Priority Interrupt Control. See 8214, etc. under 8080. 
INS8049 National 8214 Intel 

8008 INS8049L National ItPB8214 NEC-Micro 
INS8050 National Programmable Communication Interface (USART) See 

Programmable Communication Interface (See listing under INS8050L National 70 
8080) 8251 Intel NS80C48 . National 

8251, etc. under 8080. 
AM8251A AMD (1236) 

ItPD8048 
8048 

NEC-Micro 8251A Intel 
ItPD8049 NEC-Micro ItPD8251 NEC-Micro 
MSM8048 OKI 

Microcomputer, CMOS (mask programmed ROM) 
NS80CX48 NllloDl1 (1448) MSM8049 OKI Programmable Interrupt Controller. See 8259, etc. under 

ItPD80C48 NEC-Micro MSM80C48 OKI (3873) 
8080. 8259 Intel 

MSM80C49 OKI (3873) 8259-5 Intel 

Microcomputer (erasable PROM) SCN8048A Signallcs (1523) 8259A Intel 
AM8748 AMD 10 
8748-8 

SCN8049A Signallcs (1523) 8259A-2 Intel 130 
Intel 

8748H 
TMP8048 Toshiba 80 8259A-8 Intel 

Intel 
8749H Intel 

TMP8049 Toshiba ItPD8259 NEC-Micro 

8749H-8 Intel 
TMP80C49P-6 Toshiba ItPD8259-5 NEC-Micro 

M8748 t Intel Microcomputer, RAM, ROM, Tiny BASIC, Microinterpreter Programmable Interval Timer. See 8253, etc. under 8080. 

M5L8748 Mitsubishi INS8072 National AM8253 AMD (1236) 

NS87PC48 Nillonil (1451) INS8073 National 8253 Intel 

ItPD8748 NEC-Micro Microcomputer, RAM 
ItPD8253 NEC-Micro 

Microcomputer (external ROM) 
INS8070 National ItPD8253-5 NEC-Micro 

AM8035 AMD (1232) Microcomputer, ROM, RAM,II0 Programmable Peripheral Interface. See 8255, etc. under 

AM8039 AMD (1232) 20 AM8021 AMD 8080. AM8255A AMD (1237) 

MBL8035 Fujitsu 8020H Intel AM8255A-5 AMD 

MBL8039 Fujitsu 8021 Intel 8255A Intel 140 

M8L80C39 Fujitsu (1307) 8021H Intel M8259H t Intel 

8035H Intel ItPD8021 NEC-Micro 90 ItPD8255 NEC-Micro Q) 

8039HL Intel SCN8021 Signetics ItPD8255A-5 NEC-Micro "0 

8040AH Intel Microcomputer (ROM, RAM, 110, on-board AID) PROM (erasable), 110 ::J 

80C35 Intel 8022 Intel 8755A Intel CJ 
80C39 Intel 8022H Intel ItPD8755A NEC-Micro C 
M5L8039 Mitsubishi ItPD8022 NEC-Micro TMP8755A Toshiba .Q 
INSB035 National 30 Analog Input, Multiplexer, AID Converter RAM, 110, Timer 

o+-J 

INS8035L National 
U 

MP21 Burr-Brown AM8155 AMD (1235) Q) 
INS8039 National MP22 Burr-Brown 
INS8039L National 

AM8155·2 AMD (1235) Q) 
MP32 Burr-Brown AM8156 AMD (1235) CI) 

INS8040 National 
INS8040L National 

Bidirectional Bus Driver. See 8216, 8226, etc. under 8080 AM8156·2 AMD (1235) 150 ~ 

NS80CX35 NllloOlI (1448) 
8216 Intel 8155 Intel Q) 

8226 
o+-J 

Intel 8155-2 Intel (J) 
ItPD8035L NEC-Micro 
ItPD8039L NEC-Micro 

ItPB8216 NEC-Micro 100 8155H Intel CO 

MSM80C35 OKI (3873) 
ItPB8226 NEC-Micro 8155H-2 Intel ~ 

MSM80C39 OKI (3873) 40 Bidirectional Bus Driver. See 8216, 8266, etc. under 8080. 8156 Intel 

SCN8035A Sigalllcs (1523) MB425 Fujitsu 8156-2 Intel 

SCN8039A Signetics 
MB426 Fujitsu 8156H Intel 

TMP8035 Toshiba CRT Controller. See 8275, etc. under 8080. 8156H·2 Intel ~ 
TMP8039_ Toshiba 8275 Intel M8155H t Intel 

TMP8039·6 Toshiba ItPD3301 NEC-Micro ItPD8155 NEC-Micro 160 

TMP80C39p·6 Toshiba 2672 Signetics ItPD8156 NEC-Micro 

Microcomputer (mask programmed ROM) Decoder, 1 of 8. See 8205, etc. under 8080. 
TMP8155 Toshiba 

8048 AMD - 8205 Intel TMP8156 Toshiba ~.l 

AM8048 AMD (1232) Floppy Disc Controller. See 8271, etc. under 8080. ROM,IIO 8355 Intel 
.. -

AM8049 AMD (1232) MB8877 Fujitsu 8355-2 Intel r· 
MBL8048 Fujitsu 50 8271 Intel ItPD8355 NEC-Micro ~.~ 

MBL8049 Fujitsu 8271-6 Intel 110 SDLC/HDLC Protocol Controller. See 8273, etc. under 8080. 
ri 

MBL80C49 Fujitsu (1307) ItPD765 NEC-Micro 8273 Intel 
(Continued) (Continued) ItPD379 NEC-Micro .-::: 

t Military Temperature Range ( 55° to 125°C) • Typical Value 
Bold 'aci Indlcllas addlllonal dill Is rovldad on Iha a a nola p 9 d. 
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MICROPROCESSOR-System Components (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

8Bit Analog Input, 3314 Digit DVM with Multiplexed Output Data Acquisition Syst6ll1, 8 Channel, 8-Bit Conversion 

8048 (Cont'd) INS8294 National AD7581K AD (Cont'd) 
AD7581L AD 120 Arithmetic Processing Unit 

Universal Peripheral Interface (slave microprocessor) AM9511A AMD (1240) Data Ciphering Processor 
AM8041A AMD (1235) AM9511A-l AMD AM9518 AMD (1244) 
MBL8041A Fujitsu AM9511A-5 AMD 60 Data-Encryption Device (encrypts and decrypts data 8041AH Intel AM9511ADM tAMD according to NBS standard) 
8041AH-2 Intel 8231A Intel 8294 Intel 
8042 Intel M8231A t Intel 

Decoder, 1 of 8 (See also Digital-TIL-Decoders, 3222, 8641A Intel Asynchronous Communication Element 74LS138, etc.) 8741A Intel DP8250 National AM25LS138C AMD 8742 Intel INS8250 National AM25LS138M tAMD M8741A t Intel TR1983 Western 8205 Intel M5L8041A Mitsubishi 10 
Bidirectional Bus Driver (See also Digital-Miscellaneous- DM74LS138 National 

"PD8041 NEC-Micro Bus Drivers, Interface-Line Transceivers.) INS82LS05 National "PD8041A NEC-Micro 3216 AMD SN74LS138 TI (880) "PD8741A Signetics 3226 AMD 
Octal Bus Transceiver 8216 AMD Display Controller 

INS8247 National M8286 t Intel 8226 AMD 70 
INS8248 National 130 M8287 t Intel M3216 t AMD 

M3226 tAMD Dynamic RAM Controller 
8051 M8216 tAMD 8202A Intel 

M8226 tAMD 8203 Intel 
Microcomputer (erasable PROM) 8216 Intel Erasable PROMs. See Memory-PROMs and 8708 listing in 8751 Intel 8226 Intel PART NUMBER INDEX M8751 t Intel M8216 t Intel 
Microcomputer (external ROM) M8226 t Intel Erasable PROMs, See Memory-PROMs and 8708 listing In 

PART NUMBER INDEX AM8031 AMD M5L8216 Mitsubishl 
80~lAH Intel DP3216 National 80 Error Detection & Correction Chip 
80C31 Intel 20 DP3226 National 8206 Intel 

M8031 t Intel DP7304 t National Floating Point Processor 
80C31 Intersil DP8216 National 8232 . Intel 
8031 Siemens DP8216M t National Floppy Disc Controller 

Microcomputer (mask programmed ROM) DP8226 National MB8877 Fujitsu 
AM8051 AMD DP8226M t National 8271 Intel 
8051AH Intel DP8304 National 

"PD765 NEC-Micro 
8052 Intel DS8833 National 

FD1793-02 Western 140 
80C51 Intel DS8835 National , FD1797-02 Western 
M8051 t Intel INS8208 National 90 

INS8216 National GPIB Controller 
8051 Intersil 

INS8226 National 8292 Intel 
80C51 Intersil 30 

"PB8216 NEC-Micro 8051 Siemens GPIB TalkerlListener Interface 
Q) "PB8226 NEC-Micro 8291A Intel 
"0 

8080 Bus Controller 8218 Intel GPIB Transceiver ::J 
Bus Driver (See also Digital-Misc., Bus Drivers 8293 Intel CJ See also Z80. INS8202 National GPIB Universal Interface 

C Microprocessor INS8203 National "PD7201 NEC-Micro 0 8080A-l AMD Cassette Controller +-' 8080A-2 AMD "PD371 NEC-Micro 
1/0 Expander for 8041/8741, CMOS 

() MBL8243E Fujitsu 
Q) 8080A-4 AMD Clock Generator and Driver MBL8243N Fujitsu 
Q) AM8080A AMD (1233) 8224C AMD IM82C431 Intersil en AM9080AC AMD 8224M tAMD 100 IM82C43M t Intersil 
'- AM9080AM tAMD 8224 Intel 
Q) 8080A Intel M8224 t Intel 

1/0 Expander for 8041A18741A 
+-' 8243 Intel 150 en 8080A-l Intel 40 DP8224 National 
CO 8080A-2 Intel TMP8243P Toshiba 

INS8224 National 
~ M8080A t Intel "PB8224 NEC-Micro 1/0 Latch (see also Digital-CMOS and TIL, Latches) 

iAPX 88/10 Intel SN54ALS474 tTl INS82C06 National 
iAPX 88/20 Intel SN54LS424 tTl 1/0 Port 3212 AMD 
INS8080A National SN74LS424 TI 8212C AMD 

ii INS8080A-l National CRT Controller 8275 Intel 8212M tAMD 

~ I NS8080A-2 National 8276 Intel 110 M3212 tAMD 
[. "PD8080A NEC-Micro DP8350 NalloRal (2763) 8212 Intel 

"PD8080A-l NEC-Micro DP8352 National M8212 t Intel 
"PD8080A-2 NEC-Micro 50 DP8353 National M5L8212 Mitsubishi 

(- Analog Input, MUX, AID Converter . "PD3301 NEC-Micro DP8212 National 160 
MP20 Burr-Brown Data Acquisition System, 8 Channel, 8-Bit Conversion DP8212M t National r! MP22 Burr-Brown AD7581A AD INS8212 National 
MP32 Burr-Brown AD7581B AD MM82PC12 National .-. ADC0816C NalloRiI (3319) AD7581C AD "PB8212 NEC-Mlcro 
"PD7001 NEC-Micro AD7581J AD 8N548412 tTl (945) 
"PD7002 NEC-Micro (Continued) 8N748412 TI (945) 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold 'Ica Indlcales Iddlllonal dlla Is rovlded on Ihe I. noled. P D 
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MASTER SELECTION GUIDE 

MICROPROCESSOR-System Components (Cont'd) 

Function Device Source line Function Device Source line Function Device Source line 

8 Bit Programmable Interval Timer S08SA 
8080 (Cont'd) (Conl'd) 

/LPD8253 NEC-Micro Many devices for the 8080 are also suitable for the 8085 

Keyboard Display Controller /LPD8253-5 NEC-Micro Microprocessor 
AM8279 AMD (1239) Programmable Peripheral Interface AM8085A AMD (1234) 110 
AM8279-5 AMD (1239) AM8255A AMD AM8085A-2 AMD 
AM8279-8 AMD (1239) AM8255A-5 AMD 60 AM9085A AMD 
8279 Intel AM9555ADM AMD 8085A Intel 
8279-5 Intel 8255A Intel 8085A-2 Intel 
M5l8279 Mitsubishi M8255A t Intel 8085AH Intel 
M5l8279-5 Mitsubishi INS8254 National 8085AH-2 Intel 
/LPD8279-5 NEC-Micro 

INS8255 National M8085A t Intel 
Keyboard Encoder (See also Interface-Keyboard Encoders) /LPD8255 NEC-Micro M8085AH t Intel 

INS8244 National /LPD8255A-5 NEC-Micro M5l8085A Mitsubishi 
INS8245 National 10 MSM8255A OKI /LPD8085A NEC-Micro 120 
INS8246 National /LPD8085A-2 NEC-Micro 

Multi-Protocol Communications Circuit 
RAM: See Memory-Static or Dynamic RAMS M8M8085A OKI (3873) 

SCN2652A Signetics 70 TMP8085A Toshiba 

Multi-Protocol Communications Controller (SDlC, ADDCP, RAM(128x8), ROM(2048x8), 110 Analog Input, Multiplexer, AID Converter 
BiSync, DDCMP) DP8356 National MP21 Burr-Brown 

SCN2652A Signetics RAM(128x8) with 16-Bit I/O Bidirectional Bus Dirver. See 8216, 8226, etc. under 8080. 
Multi-Universal Asynchronous Receiver Transmitter INS8154 National 8216 Intel 

8256 Intel RAM(1024x1): See 8102 listings In PART NUMBER INDEX 8226 Intel 
/LPB8228 NEC-Micro and MEMORY-RAMs, Static Bidirectional Bus Driver. See 8216, 8226, etc. under 8080. 
81748428 11 (946) /LPB8216 NEC-Micro 
81748438 11 (946) RAM(1024x1), See 8102 listings in PART NUMBER INDEX 

TIM8228 11 (3980) and also MEMORY-RAMs, Static /LPB8226 NEC-Micro 

TIM8238 11 (3980) RAM(256x4): See 8101 and 8111 listings in PART NUMBER Bus Controller 8219 Intel 

Polynominal Generator/Checker INDEX and also MEMORY-RAMs, Static Cassette Controller 

SCN2653A Signetics 20 RAM(256x4), See 8101 and 8111 listings in PART NUMBER /LPD371 NEC-Micro 130 

Programmable Communication Interface (USART) (See INDEX and also MEMORY-RAMs, Static CRT Controller. See 8275, etc. under 8080. 
also Interface-Transmitters, Receivers) ROMs: See MEMORY-ROMs 8275 Intel 

AM8251 AMD (1236) /LPD3301 NEC-Micro 
AM9551 AMD (1236) SDlC/HDlC Protocol Controller 

Data Acquisition System, ~ Channel, 8-Bit Conversion 
8251A Intel 8273 ,Intel 

AD7581A AD 
M8251A t Intel /LPD379 NEC-Micro 

AD7581B AD 
INS2651 National WD1933 Western 80 

AD7581C AD 
INS8251 National See also Z80. AD7581J AD 
/LPD8251 NEC-Micro 

Serial Data Communications Controller AD7581K AD 
/LPD8251A NEC-Micro 8274 Intel AD7581l AD 
SCN2651C Signetics 
SCN2661A Signetics 30 Synchronous ReceiverlTransmitter (BiSync, SDlC) Decoder, 1 of 8. See 8205, etc. under 8080. 

SCN2,661B Signetics /LPD379 NEC-Micro 8205 Intel Q) 

SCN2661C Signetics System Controller and Bus Driver. Dynamic RAM Controller -0 
COM2651 SMC 8228C AMD 8202A Intel 140 :J 
COM8251A SMC 8228M tAMD 8203 Intel ~ 
TMS5501 TI 8238C AMD Erasable PROM, I/O C 

Programmable Counter 8238M tAMD 8755A Intel 0 
8254 Intel 8228 Intel M8755A t Intel ...... 

Programmable Direct Memory Access Controller 8238 Intel /LPD8755A NEC-Micro 
0 
Q) 

AM8257 AMD (1238) M8228 t Intel 90 MSM8755 OKI Q) 
AM9517A AMD (1243) M5l8228 Mitsubishi CI} 
AM9517A-5 AMD DP8228 National Floppy Disc Controller. See 8271, etc. under 8080. 

~ 
AM9557 AMD (1238) 40 DP8228M t National MB8877 Fujitsu Q) 
8257 Intel DP8238 National 8271 Intel ..... 

(fJ 
8257-5 Intel DP8238M t National /LPD765 NEC-Micro CU 
M8257 t Intel INS8228 National FD1793-02 Western 150 ~ 
/LPD8257 NEC-Micro INS8238 National FD1797-02 Western 
/LPD8257-5 NEC-Micro 

System Timing Controller GPIB Controller 
Programmable Interrupt Controller AM9513 AMD (1242) 8292 Intel ~i 

AM9519A AMD (1245) 
8259A Intel Universal Peripheral Interface (slave microprocessor) GPIB Talker/listener Interface ~.= 
8259A-2 Intel AM8041A AMD 8291A Intel 

8259A-8 , Intel MBl8041A Fujitsu 100 I/O Expander 8243 Intel 

INS8259 National 50 8041AH Intel M5l8243 Mitsubishi 

/LPD8259 NEC-Micro 8041AH-2 Intel /LPD8243 NEC-Micro 

/LPD8259-5 NEC-Micro 8641A Intel 
I/O Port. See 8212, etc. under 8080. =.= 

Programmable Interval Timer 
8741A ' Intel 'i 

AM8253 AMD /LPD8041 NEC-Micro '. 
8253 Intel /LPD8741A NEC-Micro Keyboard Display Controller-See listing under 8080 ~.~ 

INS8253 National Octal Bus Transceiver 160 '.-
INS8253-5 National M8286 t Intel Priority Interrupt Control. See 8214, etc. under 8080. 

(Continued) M8287 t Intel 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold 'aci Indlcalas addflfonal data Is provldld on Ihe paUl nOlld. 
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MICROPROCESSOR-System Components (Cont'd) 

Function Device Source line Function Device Source line Function Device Source line 

8 Bit SDLC/HDLC Protocol Controller. See 8273. etc. under 8080. I/O Register Array (16x8 or 8x16) 

808SA (Cont'd) 8273 Intel 181320 Slg •• lIes 
"PD7201 NEC-Micro (1501.1506) 

Programmable Communication Interface (USART) Universal Peripheral Interface (slave microprocessor) Interrupt Controller 
AM8251 AMD 8041A AMD 181310 Slg.llles 
8251A Intel MBL8041A Fujitsu 60 (1501.1505) 
M5L8251A Mitsubishi 

8041A Intel Memory.Address Director 
"PD8251 NEC-Micro 

8741A Intel 181360 Slg.llIcs 
Programmable Direct Memory Access Controller "PD8041 NEC-Micro (1501.1510) 

8237A Intel "PD8741A NEC-Micro RAM. Static (256x8) 
8237A-4 Intel 181350 Slgliliel 
8237A-5 Intel Octal Bus Transceiver 

(1501.1509) 100 
M5L8257-5 Mitsublshl M8286 t Intel 

M8287 t Intel Transparent Bus Expander 
Programmable Direct Memory Access Controller. 18T58 Slglllles 

AM8257 AMD 8X300 (1502.1504.1511) 
AM9557 AMD 10 
8257 Intel Microprocessor 9008 
8257-5 Intel 181300 Slg.elies 
M8257 t Intel (1501.1511) Microprocessor 

"PD8257 NEC-Micro 181305 Slg.llies (1501) CP9008 Western 

"PD8257-5 NEC-Mlcro S81300-1 t Slglllies WD9000 Western 

Programmable Interrupt Controller (1501.1511) 
F8 8259A Intel S81300-2 t Slg.elies 

8259A-2 Intel (1501.1511) 70 
Microprocessor 

8259A-8 Intel S81305 t Slg.elies (1501) 3850 Fairchild 
M8259A t Intel Bus Expander. Addressable 3850M t Fairchild 
M5L8259A Mitsubishi 20 18T39 Slg.elies F8 Filrelllld 
"PD8259 NEC-Micro (1502.1504.1511) (1253.1268) 
"PD8259-5 NEC-Micro Floppy Disk Controller MK3850 Mostek 

Programmable Interval Timer 181330 Slglllies Analog Input. MUX. AID Converter 
M8253 t Intel (1501.1507) MP21 Burr-Brown 
M5L8253-5 Mitsublshl I/O Port. Asynchronous. Field Programmable Address Direct Memory Access 

Programmable Interval Timer 18T35 Slgnllies 3854 Fairchild 
AM8253-5 AMD (1236) (1502.1504) MK3854 Mostek 110 
8253-5 Intel 18T36 Slgnllies 

Dynamic Memory Interface 
INS8253-5 National (1502.1504) 

3852 Fairchild 
"PD8253 NEC-Micro 18136 Slgnllies 

MK3852 Mostek 
"PD8253-5 NEC-Micro (1502.1504) 

Programmable Peripheral Interface 181376 Slg.elies (1501) PerlpherallnputiOutput Interface 

S8T35 t Signellcs .3861 Fairchild 
M5LB255A-5 Mitsubishi 30 

(1502.1504) 3861M t Fairchild 
Programmable Peripheral Interface. S8T36 t Slgn.lies 3871 Fairchild Q) 

AM8255A-5 AMD (1502.1504) MK3861 Mostek "'0 
B255A-5 Intel S81376 t Signelies (1501) 80 MK3871 Mostek ::J "PD8255A-5 NEC-Micro 

(!J I/O Port. Latched Bidirectional Program Storage Unit 
PROM (erasable). I/O 18T31 Signelies 3851 Fairchild 

C B755A Intel (1502.1504) 3851A Fairchild 0 "PD8755A NEC-Micro 18131 Slgn.lies 3851M t Fairchild 120 ...... 
() RAM. I/O. Timer (1502.1504) 3856 Fairchild 
Q) AM8155 AMD 181371 Slg.llies (1501) 3856A Fairchild 
Q) AM8155-2 AMD S81371 t Slg •• lies (1501) 3857 Fairchild 

CIJ AM8156 AMD 
I/O Port. Synchronous. Field Programmable Address 

38T56 Fairchild 
~ AM8156-2 AMD 38T57 Fairchild 
Q) 8155 Intel 40 

18T32 Slgn.lies 
MK3851 Mostek ...... (1502.1504) en 8155-2 Intel 

18T33 Slgnllles Static Memory Interface «1 
~ 

8156 Intel (1502.1504) 3853 Fairchild 
8156-2 Intel 18132 Slg.llies 3853M t Fairchild 
MB155 t Intel (1502.1504) MK3853 Mostek 
M5LB155 Mitsublshl 181372 Slglllies (1501) r·- M5LB156 Mitsubishl 181382 81glllics (1501) INS8060 

r- "PD8155 NEC-Micro 
18142 Slg.llIes 

"PD8156 NEC-Micro (1502.1504.1511) 90 Microprocessor 
MSM8155 OKI S8T32 t Slgn.lies 

INS8060 National 130 

RAM (1024x8) (See also: Memory-RAMs) (1502.1504) Analog Input. Multiplexer; AID Converter 
8185 Intel 50 S8T33 t Slg.alies MP20 Burr-Brown 

r. 8185-2 Intel (1502.1504) MP22 Burr-Brown 
r·- ROM. I/O 8355 Intel 881372 t Slgllllcl (1501) MP32 Burr-Brown 
r·- 8355-2 Intel S81382 t Slgllllcs (1501) Bit Programmable I/O r· "PD8355 NEC-Mlcro I/O Port with Parity INS8254 National 

TMP8355 Toshiba 181374 Sigaillel Programmable Communication Interface (See also 
ROM(2048xB) and I/O (1501.1510) Interface Transmitter-Receivers) 

"PD8355 NEC-Micro S8X374 t Signetics INS8250 National 

t Military Temperature Range ( - 55° to 125°C) * Typical Value 
Bald fie. IldlClles Iddilla.11 dill II provldld 01 1111 pigi nOlld. 
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MASTER SELECTION GUIDE 

MICROPROCESSOR-System Components (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

8 Bit Counter Timer Circuit Microprocessor, 16-Bit 

INS8060 (Cont'd) MK3882 Mostek 50 MP1651 Western 

Z80-CTC SGS MP1661 Western 

Programmable Peripheral Interface Z80A-CTC SGS Asynchronous/Synchronous Transmitter/Receiver 
INS8255 National Z80-CTC ZlIoU (1581) (ASTRO) (See also Interface-Serial Transmitters-

RAM(128x8) and I/O Z80A-CTC ZlIoU (1581) Receivers) COM1671 SMC 

INS8154 National Z80B-CTC ZlIoU (1581) UC1671 Weslern (2871) 

Z8430 ZlIog (1585) UC1971 Western 
4-Bit Latch DM74LS175 National 

Direct Memory Access Controller Data Acquisition System, 8 Channel, 8-Bit Conversion 
8-Bit I/O Port DP8212 National AD7581A AD . (3174) DM1881 Western 

INS8212 National AD7581B AD (3174) DM1883 Western 110 

NSC800 
AD7581C AD (3174) 
AD7581J AD (3174) 60 Floppy Disc Controller/Formatter 

AD7581K AD (3174) 
MB8866 Fujitsu 

Microprocessor INS1771 National 
NSC800 Nillonal (1367) AD7581L AD (3174) FD1771-01 Western (1578) 

AD8581B AD FD1781 Western Bidirectional Transceiver 
MM82PC08 National Direct Memory Access Controller FD1781-01 Western 

MK3883 Mostek FD1791-02 Weslern (1574) 
I/O, 3 Programmable Ports Z80-DMA SGS FD1795-02 Weslern (1574) 

NSC831 National 
Z80A-DMA SGS 

RAM, 110, Timer Z80-DMA ZlIog (1581) General Purpose Input/Output 
MSC810 National Z80A-DMA ZlIoU (1581) CP1851 Western 

ROM,I/O NSC830 Nallonal (1374) 10 Z8410 ZlIoU (1585) 
16000 

Parallel Input/Output Controller 
Z8 MK3881 Mostek 70 Microprocessor, 8-bit 

Z80-P10 SGS F16008 Fairchild 120 
Microcomputer Z8601 Synertlk: (1540) 

Z80A-P10 SGS F16016 Fairchild 
Z8601A Synerlek: (1540) Z80-P10 ZlIog (1581) Fairchild Bus Arbiter F16204 
Z8602 Synertek: (1541) Z80A-P10 ZlIoU (1581) 
Z8602A SYDerlek: (1541) Channel Controller 

Z80B-P10 ZlIog (1581) F16203 Fairchild Z8603 Synartek: (1542) Z8420 ZIIoU (1585) 
Z8603A Synarlek: (1542) CRT Controller F16413 Fairchild 

Z8611 Synerlek: (1543) Serial Input/Output Controller Floating-Point Slave Processor 
Z8611A Synerlek: (1543) MK14007 Mostek F16081 Fairchild 

Z8612 Synerlak: (1544) MK3884 Mostek 
MK3885 Mostek GPIB Controller 

Z8612A Synertak: (1544) 20 F16488 Fairchild 
MK3887 Mostek 80 

Z8613 Synertek: (1545) 
Z80-S10 SGS Intelligent Peripheral Controller 

Z8681 Synertek: (1546) 
Z80A-S10 SGS F16105 Fairchild 

Z86COl Synertek: (1548) 
Z80-S10 ZlIog (1581) Interrupt Control Unit 

Z8SMCU Synertek: (1547) 
Z80-SI0/2 ZlIoU (1581) F16202 Fairchild 

Z8601 Zilog (1596) 
Z80-SI0/9 ZlIoU (1581) Local Area Network Controller 

Z8602 Zilog Q) 
Z80A-SIOI1 ZlIoU (1581) F16802 Fairchild "0 

Z8603 ZIIog (1596) 
Z80A-SI0/2 ZIIoU (1581) Memory Management Unit :J Z8611 ZlIoU (1597) Z80A-SI0/9 ZIIoU (1581) F16082 Fairchild 130 (9 

Z8612 ZIIog (1597) Z80B-SI0/9 ZIIog (1581) Multiple Protocol Communications Controller 
Z8613 ZIIog (1597) 30 Z8440 ZIIoU (1586) 90 F16456 Fairchild 

C 
0 Z8671 ZIIoU (1597) Z8441 Zilog Packet Switching Frame Level Controller o+-J Z8675 Zilog Z8442 Zilog (J F16425 Fairchild 

Z8681 Zilog (1597) Z8449 Zilog Q) 
Timing Control Unit Q) 

Z80 Single Asynchronous ReceiverlTransmitter F16201 Fairchild (f) 
MK3886 Mostek 

8086 "-
Note: the 6500, 6800 and 8080 peripheral cirCUits are Dual Asynchronous ReceiverlTransmitter Q) 
compatible with the Z80 series. Z80-DART SGS o+-J 

Microprocessor, High Integration en 
Microprocessor Z80A-DART SGS 

IAPX186 Inlel (1347) CO 
MK3880 Mostek Z80-DART ZlIog (1581) ~ 
IlPD780 NEC-Micro Z80A-DART ZIIog (1581) Microprocessor, Numeric Data 

IAPX86/20 Inial (1348) 
IlPD780-1 NEC-Micro Z8470 Zilog (1586) 

Microprocessor, Operating System 
Z80-CPU SGS 

Z800 IAPX86/30 Inlel (1349) l· 
Z80A-CPU SGS ~.~ Microprocessor, 16-Bit with Memory Management LH0080 Sharp 40 Note: Z80 peripheral circuits and Z8500 universal IAPX286/10 Inlel (1348) 
Z80 ZIIoU (1581) peripheral circuits are compatible with the Z800 series. 100 
Z80A ZIIoU (1581) Microprocessor, 16-Bit 

Z80B ZIIog (1581) Microprocessor AM8086 AMD 

Z80L l/log (1581) 
18108 Ill0U (1584) AM8086-1 AMD 

~.: 
AM8086-2 AMD 140 

18400H lllog (1583) 8/16 Bit MBL8086 FuJitsu (1305) 
[ . 

18400L IlloU (1583) 
1600 MBL8086-1 FuJitsu (1305) r .' 

Analog Input, Multiplexer, AID Converter MBL8086-2 FUJitsu (1305) :.= 
MP20 Burr-Brown Microprocessor,8-Bit 80286 Intel I· 

MP22 Burr-Brown CP1651 Western 8086 Intel 
MP32 Burr-Brown CP1661 Western (Continued) ~ 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bold facelndlcalas addlllonal dala Is provided on Ihe paga noled. 
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MICROPROCESSOR-System Components (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

8/16 Bit Octal Latch, Non-Inverting Data Selector/Multiplexer (See also Digital-TIL-

8086 (Cont'd) MBLB2B2 Fujitsu (1305) 50 Multiplexers 74LS251) 
HD82C82 Harris SN54LS251 ttl (915) 

Microprocessor, 16-Bit 8282 Intel SN74LS251 TI (915) 
(Cont'd) M8282 t Intel T1M9905 TI (3980,1554) 

8086-2 Intel M5L8282 Mitsubishi DMA Controller 
M8086 t Intel "PD8282 NEC-Micro TMS9911 TI 100 
IAPX86/10 Inlll (1347) Floppy Disc Controller 
M5L8086 Mitsubishi 8088 TMS9909 TI (1554) 
"PD8086 NEC-Micro FSK Modem TMS99532 TI 
SAB8086C Siemens Microprocessor, Numeric Data 

SAB8086C-4C Siemens 
IAPX88120 Inlll (1348) General Purpose I/O Module 
IAPX88/30 Inlel (1349) S99C922 AMI 

8086/88 Microprocessor,8-Bit 
S99C923 AMI 

AM8088 AMD GPIB Controller 

Many devices for the 8080 and 8085A are also suitable for MBLB088 Fujllsu (1305) TMS9914A TI (1554) 

the 8086 and 8088 8088 Intel 60 Interrupt Controller/Timer 

Microprocessor, I/O Preprocessor 
8088-2 Intel SBP9961C TI 

IAPX88/10 Inlll (1347) SBP9961M tTl MBL8089 Fujitsu (1305) 
8089 Inlll (1349) 10 Memories: See Memory: PROMs, RAMs (Dynamic or 

9900 Static), and ROMs 
Bus Arbiter MBL8289 FujUsu (1305) 

8289 Intel Microcomputer ROM-Less 
Multi-Processor Interface TM9995 TI M8289 tlntel TMS99650 TI (1554) 110 

M5L8289 Mitsubishi Microcomputer, 16 Bit, Alterable 
Peripheral Interface Adapter S99C91 AMI (1252) 

Bus Controller MBL8288 FujUsu (1305) SBP9965C II 

8288 Intel Microcomputer, 16 Bit (erasable PROM) SBP9965M tTl 

M8288 t Intel 
TMS9940E TI (1552) 

Priority Encoder (See also Digital-TILMiscellaneous, 
M5L8288 Mitsubishi Microcomputer, 16 Bit Priority Encoder, 74LS148) 

"PD8288 NEC-Micro AMU/PR AMI (1251) SN74LS148 TI (883) 
TMS9940M TI (1552) Priority Encoder, 8-Line to 3-Line, Three State 

Clock Generator and Driver 20 Microprocessor, 16-Bit SN74LS348 TI (931) 
MBL8284A FujUsu (1305) 
8284A Intel 

TMS99105A TI (1553,1555) TIM9908 TI (3980) 

8284A-1 Intel 
TMS99110A TI (1553.1555) Programmable Communications Register (CRU), I/O 

M8284 t Intel Microprocessor Expander SBP9960C TI 

M5L8284A Mitsubishi S9900 AMI 70 SBP9960M tTl 

"PD8284 NEC-Micro S9980A AMI Programmable Systems Interface (interrupt prioritization, 
S9981 AMI 110 control and interval timing) 

Dynamic RAM Controller SMC9980 SMC S9901-4 AMI 
8202A Intel SBP9900AC TI TMS9901 TI (1554) 120 
8203 Intel SBP9900AE TI Pulse DTMF Encoder CD 

SBP9900AM tTl TMS99531 TI (1554) -0 GPIB Talker/Listener 

:::::s 8291A Intel TMS9900 TI (1552) Serial Fiber Optics Transmitter, with Expandable Octal 

(9 TMS9900-40 TI (1552) Demultiplexer SN74LS463 TI 
Multiprotocol Serial I/O Controller TMS9980A TI (1552) Synchronous Communication Controller (bi-sync and C "PD7201 NEC-Micro TMS9981 TI (1553) 80 SDLC) TMS9903 TI (1554) 0 30 

...... Programmable Interrupt Controller TMS9985 TI Systems Timer (for SBP9900A) 
() MBL8259A FuJItsu (1305) Addressable Latch, 8-Bit SBP9964C TI 
Q) 

8259A Intel SN54LS259 tTl (917) SBP9964M tTl -Q) "PD8259A NEC-Micro SN74LS259 TI (917) Video Display Processor C/) 
Octal Bus Transceiver, Inverting 

TIM9906 TI (1554.3980) TMS9928A TI (1554) 
~ 

TMS9929A TI (1554) Q) MBL8287 FujUsu (1305) Asynchronous Communication Controller (UART) (See also ...... 
8287 Intel Interface-Serial Transmitters-Receivers) Octal Fiber-Optics Serial Transmitter, Expandable en 

CU M8287 t Intel S9902 AMI SN74LS462 TI 

~ M5L8287 Mitsubishi TMS9902A TI (1554) 

"PD8287 NEC-Micro Bubble Memory Controller uCOM87 

IJ TMS9916 TI 
Microcomputer "PD7801 NEC-Micro Octal Bus Transceiver, Non-Inverting TMS9922 TI 

MBL8286 FujUsu (1305) Evaluation Device 

~ HD82C86 Harris Byte Multiplier SBP9708C TI "PD7800 NEC-Micro 130 40 

~ 8286 Intel SBP9708M tTl 90 

M8286 t Intel Clock Generator and Driver (4-phase for 9900) 12 Bit 

~ M5L8286 Mitsubishi SN54LS362 tTl 2900 Controller 

~ "PD8286 NEC-Micro TIM9904 TI 

r.: Color Graphics Video Display 
Microprogram Controller, 12-Bit 

~ 
Octal Latch, Inverting 

TMS9918A TI (1554) 
AM2910C AMD (1208) 

MBL8283 FujUsu (1305) AM2910M tAMD (1208) 

=~ 8283 Intel CRT Controller TMS9927 TI (1554) F2910C Fairchild 
~ M8283 t Intel TMS9937 TI (1554) F2910M t Fairchild 

~ M5L8283 Mitsubishi Data Encrypton Unit Microprogram Sequencer, 8-Bit - "PD8283 NEC-Micro TMS99541 TI (1554) AM29112 AND (1223) 

t Military Temperature Range (-55° to 125°C) * Typical Value 
Bold laci Indicates additional data Is provided on tbe paUl noted. 
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MASTER SELECTION GUIDE 

MICROPROCESSOR-System Components (Cont'd) 

Function Device Source Line Function Device Source Line Function Device Source Line 

12 Bit 20-Bit 110 Port (Cont'd) First In/First Out Buffer 

6100 IM61031 Intersil AMZ8060 AMD 
IM6103M t Intersil Z8060-FIFO SGS 

Microprocessor Z8060-Z-FIFO ZIJog (1592) 
HM6100-2 t Harris TLCS-12 First In/First Out 110 

,HM6100C-9 Harris AMZ8038 AMD 
IM6100-11 Intersil Microprocessor Z8038-F10 SGS 
IM6100-1M t Intersil T3190 Toshiba 

Z8038-Z-FI0 ZIJog (1592) 
IM6100AI Intersil Input/Output Control Unit 
IM6100AM t Intersil T3418 Toshiba 

Floppy Disc Controller 
MB8877 Fujitsu 100 

IM61001 Intersil Memory Control Unit FD1793-02 Western 
Bidirectional Bus Driver T3416 Toshiba FD1797-02 Western 

H06432-2 t Harris (1343) Intelligent Peripheral Controller 
H06432-9 HarrIs (1343) 16 Bit Z8090-Z-UPC ZIIog (1593) 

Bus Driver H06431-2 t HarrIs (1343) 10 1610 Memory Driver AMZ8161 AMD 
, H06431-9 HarrIs (1343) 

Microprocessor, 16-Bit AMZ8162 AMD 

Bus Driver, Hex MN1610 Panasonic Memory Interface Controller 
HD6435-2 t Harris MN1611 Panasonic AMZ8163 AMD 
HD6435-9 Harris DMA(direct memory access) Controller Memory Management Unit 

Bus Driver, Octal MN1650 Panasonic Z8010-MMU SGS 

H06434-2 t HarrIs (1344) Realtime System Controller 
Z8010-Z-MMU ZIJog (1589) 

H06434-9 HarrIs (1344) MNl640 Panasonic 60 Z8010A-Z-MMU ZIIog (1589) 

Bus Separator/Driver (octal organized as 4 pairs of bus 
Z8010B-Z-MMU ZIJog (1589) 110 

SCA(sub-channel adaptor) 
separators) H06433-2 t HarrIs (1343) MN1630 Panasonic Paged Memory Management Unit 

H06433-9 HarrIs (1343) MN1631 Panasonic Z8015-PMMU ZIJog (1589) 

Memory Extension, DMA, Interval Timer, Controller RAM Driver, Three-State Outputs 

(MEDIC) IM6102-11 IntersH 8000 AMZ8165 AMD 

IM6102-1M t IntersH AMZ8166 AMD 

IM6102AI Intersil 20 
Microprocessor, Non~Segmented SeriallnputlOutput 

IM6102AM t IntersH AMZ8002 AMD AMZ8030 AMD 
IM61021 IntersH Z8002 SGS Z8030-SCC SGS 

Z8002 ZIIog (1587) Z8030-Z-SCC ZIJog (1590) 
Peripherallntertace Element Z8002A ZIIog (1587) Z8030A-Z-SCC ZIJog (1590) HD6101-2 t Harris Z8002B ZIIog (1587) 

HD6101-9 Harris System Timing Controller 
HD6101C-9 Harris Microprocessor, Segmented AMZ8073 AMD 

, IM6101-,11 IntersH AMZ8001 AMD 
Universal Peripheral Controller 

IM6101-1M t Intersil Z8001 SGS Z8034-UPC SGS 
IM6101AI Intersil Z8000 ZIJog (1581.1601) 70 

IM6101AM t Intersil Z8001 ZIIog (1587) Octal Bus Driver 
AMZ8140 AMD 120 

IM61011 IntersH 30 Z8001A ZIJog (1587) 
Z8001B ZIJog (1587) AMZ8144 AMD 

Q) 
Universal Asynchronous Receiver-Transmitter (UART) 

Microprocessor, Virtual Memory 
Octal Bus Transceiver -0 

(See also Interface-Serial Transmitters-Receivers) AMZ8103 AMD 
H06402-2 t Harris Z8003 ZIJog (1588) ::J 

AMZ8104 AMD CD (669.672.1333) Z8003A ZIJog (1588) 
AMZ8107 AMD 

H06402-9 Harris Z8003B ZIJog (1588) AMZ8108 AMD C 
(669.672.1333) Z8004 ZIJog (1588) 0 

H06402C-9 HarrIs Z8004A ZIIog (1588) Octal latch AMZ8133 AMD ...... 
(669.672,1333) Z8004B ZIJog (1588) AMZ8173 AMD () 

Q) 
IM6402 IntersH Octal Register AMZ8120 AMD 
IM6402-11 IntersH 

Burst Error Processor Q) 
AMZ8065 AMD 80 3 to 8 Chip Select Decoder (f) 

IM6402-1M t IntersH Z8065-Z-BEP Zilog AMZ8148 AMD 
IM6402AI Intersil ~ 

IM6402AM t IntersH Clock Generator 3 to 8 Decoder AMZ8136 AMD 130 Q) ...... 
IM6403 Intersil AMZ8127 AMD 8-Bit Equal-to Comparator en 
IM6403-11 IntersH 40 Counter Timer 110 AMZ8121 AMD CO 

~' IM6403AI IntersH AMZ8036 AMD ~ 
IM6403AM t IntersH Z8036-C10 SGS 9440 

Hex Buffer/Driver, Three-State Z8036-Z-CI0 ZIJog (1591) Microprocessor 
H06495-2 t Harris (1344) Z8036A-Z-CI0 ZIJog (1591) F9440C Fairchild 

',,-, 

H06495-9 Harris (1344) CRT Controller AMZ8052 AMD F9440M t Fairchild :-= 
Octal Bus Buffer/Driver Data Cyphering Processor F9445 Fairchild 

H06436-2 t Harris (1344) AMZ8068 AMD (1285.1288) 

H06436-9 Harris (1344) Z8068-Z-0CP Zilog (1593) F9448 Fairchild 
(1285.1294) 

~-~ One-ot-Eight Decoder/Driver, latched Direct Memory Access F9449 Fairchild 
H06440-2 t HarrIs (1344) AMZ8016 AMD 90 . (1285.1295) 
H06440-9 Harris (1344) Z8016-Z-0TC Zilog (1590) 

Advanced Data link Controller .' 
20-Bit 110 Port IM6103AI Intersil Dynamic Memory Controller F9454 Fairchild :-J 

IM6103AM t Intersil 50 AMZ8164B AMD Communication and Console Controller '.' 
IM6103C Intersil Error Detection and Correction Circuit F9470 Fairchild 

(Continued) AMZ8160 AMD ( 1285.1296) .;:: 

t Military Temperature Range (- 55° to 125°C) • Typical Value 
Bold face Indicates addillonal dala Is provided on Ihe page noled. 
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MICROPROCESSOR-System Components (Cont'd) 

Function Device Source line FUnction Device Source line Function Device Source line 

16 Bit DMA Controller Clock Generator and Controller 

9440 (Cont'd) H068450 Hllachl (1345) Z8581-CGC Zilog (1595) 70 

Intelligent Peripheral Controller ColorlMonochrome Attributes Controller 
Floating-Point Processor MC68120 Motorola SCB2675 Signetics 

F9443 Falrcblld (1286) (1352.1357.1730) CounterlTimer. Parallel 1/0 
110 Control Unit MC68121 Motorola (1357) Z8536CIO Zilog (1594) 

9442C Fairchild SCN68120C SlgnlUcs (1524) 
CRT Controller W08276 Weslern (2878) 

Memory Control Unit Local Area Network Controller for Ethernet 
CRT Controller. Mask-Programmable. Internal Dotclock. 9441C Fairchild MK68590 Mostek 40 
, Cursor, and Row Start Address Registers. 50/60 Hz 

Memory Management and Protection Unit Memory Management Unit Refresh Rate DP8350 National 
F9444 Falrcblld MC68451 Molorola (1358) 

CRT Data Row Buffer (1285.1287) 
Multi-Function Peripheral CRT9006-135 SMC 

ROM. 1/0, Timer MK68901 Mostek CRT9006-83 SMC 
F9446 Fairchild 

Pa.raliellnterfacelTime~ (1285.1292) CRT Video Attributes Controller (graphic logic; attributes 
MK68230P1O Mostek logic, data and attributes latches, cusor control and shift 

Video Display Generator MK68230P8 Mostek register) CRT9021B SMC 
F9447 Fairchild MC68230L 10 Motorola CRT Video Attributes ControlierlVldeo Generator (video (1285.1293) 

MC68230L8 Motorola shift register, horizontal and vertical retrace blanking, 

16000 SCN68230C Signallcs (1524) graphics generation, attributes buffer) 

Serial Input Output CRT8021 SMC 

Microprocessor MK68564 ' Mostek CRT8021-003 SMC 

F16032 Fairchild (1298) Video Display Generator CRT Video Display-Controller Video Generator 80 
NS16032-6 Nallonal MC6847 ' Motorola SND8002 SSS 

(1381,1383.1397) MC6847Y Molorola (1351) 50 CRT8002 SMC 
SY16000 Synertek CRT Video Timer-Controller 

Floating-Point Slave Processor 
Single-Step Circuit (allows step-by-step Interruption of 

SND5027 SSS sequential programming steps) , 
NS16081 Nallonal (1426) 10 SSC680 AWl SND5037 SSS 

CRT5027 SMC GPIB Controller Dual UART SCN68681C Signellcs (1525) 
F16488 Fairchild (1303) CRT Video Timer-Controller, Line Lock Feature 

6800 devices are suitable for the 68000 CRT5057 SMC Interrupt Control Unit 
NS16201-6 Nallonal MicroNOVA CRT Video Timer-Controller, Preprogrammed 

(1397.1409.1«4.1446 CRT5047 SMC 

Memory Management Unit Microprocessor CRT Video Timer-Controller, ROM Programmed 
NS16082 Nallonal (1428) MN602 Data Gen CRT5037 SMC 

Multiple Protocol Communications Controller MicroNOVA Data Gen CRT Video Timer-Controller, User Programmable, 
F16456 Fairchild (1302) 1/0 Transceiver Generates timing signals for presentation and formatting 

MN629 Data Gen of video data on CRT 

68000 1/0 Transceiver Buffer 
TMS9927 TI 

90 MN636 Data Gen Display Character and Graphics Generator 
6800 devices are suitable for the 68000 SCN2670A Signellcs (1521) 

CD 
"'C Microc,:mputer, RAM, ROM, Timers,lIO 32 Bit SCN2670B Signtllcs (1521) 

MK6800 Mostek iAPX432 Display Controller (Dot), LED and Keyboard Interface ::l 
(!J Microprocessor 8-Blt (bus interface version of MC68000) MTX-Al Matrox 

MC68008 Molorola (1356) Microprocessor Display Controller (Segment), Keyboard Interface 
C IAPX43201 Intel 
0 Microprocessor 16-Bit (virtual machine version of MTX-Bl Matrox 

MC68000) MC68010 Molorola (1356) IAPX43202 Intel 
Display Controller, 4-Character Alphanumeric ........ 

() Microprocessor Interface Processor MM74C956 National 
CD iAPX43203 Intel 60 - HD68000 Hitachi Display Controller, 14 to 18 Segment Vacuum Flourescent CD H068000-10 Hllachl (1345) 20 Displays (16 characters) en H068000-4 Hllachl (1345) Peripheral Controllers 10937 Rockwell 
"- H068000-6 Hllacbl (1345) CD Devices in this category are intended for use with any Dot Matrix Printer Controller ........ H068000-8 Hllacbl (1345) microprocessor 8295 Intel CJ) 

CU MK68000-10 Mostek "PD781 NEC-Micro 

~ , MK68000-4 Mostek Advanced Dynamic RAM Controller 
"PD782 NEC-Mlcro 

MK68000-6 Mostek 
8207 Intel 

MK68000-8 Mostek Advanced Video Display Controller Double Row Buffer (RAM-based buffer that appears to the 

MC68000-10 Motorola SCN2674 Signallcs (1523) system as two octal shift registers of dynamically 
I'. (1355.1730) 

variable length) 
Asynchronous Serial Communications Controller CRT9212 SMC 100 

MC68000-12 Motorola Z8031-Z-ASCC Zilog (1591) 
(1355.1730) Enhanced Programmable Communications Interface (EPCI) 

MC68000-4 Motorola 
Bubble Memory Controller MC2661A Motorola (1360) 

(1355.1730) 30 
7220 Intel MC2661B Motorola (1360) 
TMS9923 TI MC2661C Motorola (1360) MC68000-6 Motorola 

~ (1355.1730) Cassette/Cartridge Data Handler MC68661A Motorola (1360) 
,' .. MC68000-8 Motorola CCC3500 SMC MC68661B Motorola (1360) 

(1355.1730) Cassette Controller MC68661C Motorola (1360) 
(e: R68000 Rockwell "PD371 NEC-Micro Error Detection and Support Logic (Winchester) ,. 

Cluster Terminal Controller T3444B Toshiba W01014 Western (1566) 

MC68122 Motorola CCITI Protocol Controller Ethernet Data Link Controller 

~ 
MC68122-1 Motorola W02520 Western (2870) 8001 SEEQ (1492) 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bold facelndlcatas addlllonal data Is provided on Iht page notad. 
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MASTER SELECTION GUIDE 

MICROPROCESSOR-System Components (Cont'd) 

Function Device Source line Function Device Source Line Function Device Source Line 

32 Bit Local Area Network Controller TV Sync Generator (PAL) 

Peripheral Controllers (Cont'd) MK68590 Mostek SCN2621A Signetics 
COM9026 SMC 

TV-CRT Processor 
Floppy Disc Controller/Formatter (single and doubl!\ Local Network Token Access Controller CRT96364 SMC 
density) M5W1791-02 Mitsubishi WD2840 Western SFF96364 Thomson-CSF 

FDC1761-02 SMC Microprogram Controller SFF96366 Thomson-CSF FDC1763-02 SMC IDM2910A Nallonal (3857) 
FDC1765-02 SMC 

Mini Floppy Disc Controller 
Universal Peripheral Controller 

FDC1767-02 SMC FD1761-02 Western Z-UPC Synertek 
FDC1791 SMC FD1763-02 Western 18590 lila" (1595) 
FDC1792 SMC FD1765-02 Western 18590UPC lila" (1595) 
FDC1793 SMC FD1767-02 Western Universal Peripheral Interface, lk EPROM 
FDC1794 SMC 

Multi-Protocol Communications Circuit (includes SDLC, 8741A Intel 
FDC1795 SMC 10 

BiSync) SCN2652A Signetics 60 
FDC1797 SMC Universal Peripheral Interface, lK ROM 

8Y1791-02 8ynarlak (1538) Multi-Protocol Serial Controller 8041AH Intel 100 

8Y1793·02 8ynarlak (1538) ILPD7201 NEC-Micro 
Universal Peripheral Interface, 2K EPROM 185308CC IliaD (1594) 

T3444A Toshiba 8742 Intel 
FD1761 Western Multi-System Control Chip. Interfaces any two CYxxx 

Universal Peripheral Interface, 2K ROM FDl771-D1 Western (1578) DeVices to a Computer, Keyboard or RS232 Terminal 
CY250 Cybernetic 8042 Intel 

FD1781-01 Western 
FD1791-02 Western Parallel to Serial Interface Universal Video Interface 

FD1792·02 Waslarn (1574) CY232 Cybernetic SCN2637A Signetics 

FD1793-02 Western 20 Polynomial Generator Checker Video Attributes Controller 
FD1794·02 Waslarn (1574) SCN2653A Signetics SCN2673A Signetics 
FD1795-02 Western Printer Controller, for 5x7 Dot Matrix Printer SCN2673B Signetics 
FD1797-02 Western CY480 Cybernetic 

Video Display Generator, Reads Data from Memory to WD1770 Waslern (1579) Programmable Communication Interface Produce Composite Video Signal, Internal Display WD2791·02 Waslarn (1572) SCN2661B Signetics Memory Mux S68047 AMI 
Floppy Disc ControllerlTransmitter (IBM 3740 compatible) SCN2661C Signetics F6847 Fairchild 

MB8866 Fujitsu Programmable Communication Intreface M5C6847·1 Mitsubishl 
MB8876A FuJitsu (1308) SCN2661A Signetics MC6847 Motorola 
MB8877A FuJitsu (1308) 

Programmable Controller 
INS1771 National 9519A AMD (1231) 70 Video Interface Controller (reads ILP formatted data, 
ILPD765 NEC-Micro 30 CY750 Cybernetic 

supplies graphic signals to modulator) 

SAB1791-02 Siemens MPS6560 CSG 110 

Floppy Disc Controller, Two-Sided 
Programmable CRT Controller MPS6561 CSG 

8275 Intel 
ILPD765 NEC-Micro WD8275 Waslarn (2879) Video Processor and Controller 
T3444D TOShiba . CRT9007 SMC 

Programmable DMA Controller 
Floppy Disc Data Separator 8237 Intel Winchester Controller/Formatter 

FDC9216 SMC 8257 Intel WDI0I0 Weslarn (1573) 
Floppy Disc Hard Sector Data Handler Programmable Interval Timer Winchester Controller with Error Correcting Codes 

Q) 

ILPD372 NEC-Micro 8253 Intel WD1001 Western 
"'C 

FDC3400 SMC ::::J Programmable Interval Timer, High Performance Winchester Data Separator ~ Floppy Disk Controller, Programmable 8254 Intel WDI0ll Weslern (1575) 
8271 Intel C Programmable Keyboard and Communications Controller 

Winchester Disc Controller Chip Set 0 Floppy Disk Data Separator SCN2671A Signetics 
WD1000 Western +J WD9216·00 Waslarn (1570) Programmable Peripheral Interface () 

WD9216-01 Waslarn (1570) WDllOO Waslarn (1567) Q) 8255A Intel 
Floppy Disk Interface C.ircuit Programmable Video Interface Winchester/Floppy Disk Controller Q) 

FDC9229 SMC 40 SCN2636A Signetics 80 WDI002 Waslern (1577) (J) 

Floppy Disk-Programmable Formatter/Controllers Write Precompensation Device "-Programmable Video Timing Controller Q) INS82891 National SCN2672A Signetics WDI012 Weslarn (1576) +J 

INS82893 National en 
Remote Universal Peripheral Interface, 4K ROM Single Chip-Floppy Disc ControlierlTransmitter CU 

Floppy Support LogiC 8044 Intel WD2791 Waslarn (1572) 120 ~ WD1691 Waslarn (1569) 
Serial Interface Adapter (Ethernet Controller Interface) WD2793-02 Waslern (1572) 

Function Generator, Peripheral Controller MK3891 Mostek WD2795-02 Waslarn (1572) 
CY360 Cybernetic Serial Timer Interrupt Controller WD2797·02 Waslern (1572) 

'." Graphics Display Controller MK3801 Mostek Single/Double Density Floppy Disc Controller :-~ 82720 Inial (1350) Small System CRT Controller MB8876 FuJitsu (1308) 
Intef/igent Stepper Motor Controller 8276 Intel MB8877 Fujitsu 

CY500 Cybernetic SMD Controller/Formatter 8272A Intel 
CY512 Cybernetic WDI050 Waslarn (1571) ILPD765 NEC-Micro (-: Keyboard/Display Interface Sound Generator Dual Direct Memory Access Controller rio 8279 Intel AY3·8910 GI (1325) MC68440 Molorola (1358) r • LCD/Console Controller for Alphanumeric 5x7 Dot Matrix AY3-8912 GI (1325) 

[e. Display CY300 Cybernetic SN76477 TI Dual-Channel Muftiprotocol Controller 

SN76488 TI 90 8274 Intel r I 
Local Area Network Communications 

82501 Intel 50 TV Sync Generator (NTSC) Four Phase Clock Generator 
82586 Inial (1350) SCN2622A Signetics WD2143-03 Waslarn (1568) 130 ~ 

t Military Temperature Range (- 55° to 125°C) * Typical Value 
Bold 'aca Indlcllas addllfonal dala Is provldad on Iha plga naiad. 
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MICROPROCESSOR-System Components (Cont'd) 

Function Device Source 

General Purpose 

Microprocessor Compatible 0/ A Converter 
DAC-808A t PMI 
DAC-808B tPMI 
DAC-808E PMI 
DAC-808F PMI 
DAC-808G PMI 

Addressable Peripheral Driver 
NE590 Signetics 
NE591 Signetics 

Analog Input Data Acquisition Controller for AID Converter 
CY600 CybernetiC 

Analog Input, Multiplexer, AID (analog to pulse width 
output) "A9708 Fairchild 

Analog Input, Multiplexer, AID Converter 
MP20 Burr-Brown 
MP21 Burr-Brown 
MP22 Burr-Brown 
MP32 Burr-Brown 
"PD7001 NEC-Micro 
"PD7002 NEC-Micro 

Analog Output, D/A Converter, Latched Input 
NE5018 Signetics 

Analog Output, Dual 0/ A Converter 
MP10 Burr-Brown 
MP11 Burr-Brown 

Arithmetic Processor 
9511 AMD 
9511A AMD (1231) 
9511A-5 AMD 
9512 AND (1231) 
TMS1018 TI 

Asynchronous Bidirectional Bus Extender and Repeater 
N8X41 Signetics 

Asynchronous Communication Interface Adapter 
S6850 AMI 
S68A50 AMI 
S68B50 AMI 
F6850 FairChild 
F68A50 Fairchild 
MC6850 Motorola 
MC68A50 Motorola 
MC68B50 Motorola 

Burst Error Processor 
AM9520 AMD 
AMZ8065 AMD 

Control Sequencer (to control fetch sequence of 
micrOinstructions) 

N8X02 Signetics 

Data Encryption Unit 
8294 Intel 

Direct Memory Access Controller 
9517A AND 

Direct Memory Access (16-Bit) 
DM1883 Western 

Error Detection & Correction Unit 
8206 Intel 

Fast Fourier Transformer 
S28214A AMI 

Floating Point Processing Unit 
8232 Intel 

Function Generator, D/A Controller 
CY360 Cybernetic 

t Military Temperature Range (- 55° to 125°C) 

(1246) 

(1231) 

Line Function Device Source 

General Purpose Interface Adapter (IEEE 488 bus) 
S68488 AMI 
96LS488DC Fairchild 
96LS488DM t Fairchild 
"PD7210 NEC-Micro 
HEF4738 Signetics 

Peripheral Interface Adapter 
S6821 AMI 
S68A21 AMI 
S68B21 AMI 
MPS6520 CSG 
MPS6522 CSG 
F6820 Fairchild 
F6821 Fairchild 
F68A21 Fairchild 
F68B21 Fairchild 
MC6821, Motorola 
MC68A21 Motorola 

10 MC68B21 Motorola 
SY6520 Synertek 
SY6522 Synertek 
SY6522A Synertek 

Priority Interrupt Controller 
AM25LS2513C AMD (1227) 
AM2914C AMO 
AM2914M tAMO 
MB214 t Intel 
MC6B28 Motorola 
MC8507 Motorola 
"PB8214 NEC-Micro 

Programmable Integrated Controller/Sequencer 
LS7270 LSI Comp 

20 
,Real-Time Clock Interface (allows time of day info to be 

retrelved over "p bus) 
HI8000 Holt 
NC8000 Nitron 

Real-Time Clockl"P Interface 
MSM5832 OKI 
MSM58321R OKI 

See also Interface-Error Checking Circuits Keyboard 
Encoders, Line Circuits, Memory and Peripheral Drivers, 
Serial Transmitters/Receivers, Memory-EAROMs, FIFOs, 
UFOs, PLAs, PROMs, RAMs, ROMs 

Speech Synthesis System 
Digitalker National 

30 Synchronous Serial Data Adapter 
F6852 Fairchild 
MC6852 Motorola 

System Timing Controller 
9513 AMD 

Tri-Port Interface 
MPS6525 CSG 

40 

* Typical Value 

Line 

50 

60 

70 

80 

Bold faca Indlcltls additional dltl Is provided OD tlla page Doted. 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2901 B 4-Bit Bipolar Microprocessor Slice 

o 2-Address Architecture 
Independent simultaneous access to two working 
registers saves machine cycles 

o 8-Function ALU 
Performs addition, two subtraction operations and 
five logic functions on two source operands 

• Flexible Data Source Selection 
ALU data selected from five source ports 
203 source operand pairs for every ALU function 

• Left/Right Shift Independent of ALU 
Add and shift operations take only one cycle 

• Four Status Flags 
Carry, overflow, zero and negative 

• Expandable 
Connect any number of Am2901 s together for 
longer word lengths 

• Microprogrammable 
Three groups of three bits each for source operand, 
ALU function and destination control 

• Fast 
115ns for 16-bit addition 
Am2901 C targeted to be 25% faster 

• 40-Pin DIP 

© Ie MASTER 1983 

The Am2900 Bipolar Microprocessor Family offers a full 
line of LSI and support products optimized for high per
formance CPU and controller applications. 

The devices use Schottky and low-power Schottky pro
cess technologies to implement LSI functions of up to 
750 gates per chip. Newer techniques are in develop
ment to achieve complexities of up to 3000 gates. 

The LSI members of the Am2900 family represent new 
kinds of building blocks for designers of high perfor
mance systems. They may be considered as a third 
generation of TIL functiojns (the first generation being 
SSI and the second MSI). At this level of complexity 
each part is specialized for a particular section of the 
system, such as the arithmetic unit or memory control. 
Many lower complexity support devices have been 
added to the family. Each one has been carefully 
selected to provide optimum interface between the LSI 
blocks, minimizing package count and delay. 

Since the introduction of the Am2901 in 1975, new 
drcuit design and process techniques have been 
applied to improve the speed and reduce the power 
requirements of successive generations of elements. 
These improved designs are designated by alpha suf
fixes to the device type number. 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2902A High-Speed Lookahead Carry Generator 

• Provides Lookahead C~rries across a Group of 
Four Am2901 B or Am2903 Microprocessor ALUs 

• Capable of Multilevel Lookahead for High-Speed 
Arithmetic Operation over Large Word Lengths 

Am2903/Am29203 Superslice® 

• Expandable Register File 
Like the Am2901 B, the Am2903/Am29203 contains 
16 internal working registers arranged in a 
2-address architecture. But the Am2903!Am29203 
includes the necessary "hooks" to expand the 
register file externally to any number of registers. 

• Built-in Normalization Logic 
Performing multiplication with the Am2901 B 
requires a few external gates; these gates are 
contained on-chip in the Am2903!Am29203. Three 
special instructions are used for unsigned 
multiplication, twos complement multiplication and 
the last cycle of a twos complement multiplication. 

• Built-in Division Logic 
The Am2903/Am29203 contains all logic and 
interconnects for execution of a non-restoring, 
multiple-length division with correction of the 
quotient. 

• Built-in Normalization Logic 
The Am2903/ Am29203 can simultaneously shift the 
Q Register and count in a working register. Thus, 
the mantissa and exponent of a floating-point 
number can be developed using a single microcycle 
per shift. Status flags indicate when the operation is 
complete. 

• Carry Propagation Delay - 4.5ns (Typ) 
• CIN to COUT - 7.0ns (Typ) 
• 16-Pin DIP 

MPR-026 

• BUilt-in Parity Generation Circuitry 
The Am2903! Am29203 can supply parity across the 
entire ALU output for use in error detection. 

• Built-in Sign Extension Circuitry 
To facilitate operation on different length twos 
complement numbers, the Am2903! Am29203 
provides the capability to extend the sign at any 
slice boundary. 

• BCD Arithmetic (Am29203 only) 
Automatic BCD add and subtract and conversion 
between binary and BCD. 

• Improved Byte Handling (Am29203 only) 
Zero detection and register writing can be 
performed on a single byte rather than the whole 
word. 

• Two Bidirectional Data Lines (Am29203 only) 

• Fast 
174ns for 16-bit addition; Am2903A is targeted to 
be 30% faster. 

• 48-Pin DIP 

@ Ie MASTER 1983 



Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2903/Am29203 Superslice® (Cont.) 

DATA IN A
O

_
3 

D------;!''---t----J ~DDRESS 
RAM ----Cl 

WE 

Am29203 
ONLY 

OEB 

Cl 

DAO_3INOTE 1) 

DBO_3 

EA 

GIN 

PIOVR 
Cn 

Cn+4 SIOO 

SI03 

(J) 

QI03 
Q) 
0 

OEy 
";; 
Q) 

0 
0 
s-

lEN o 
10-IS 

9c. ~ D ) 

LSS -C 
INSTRUCTION • Q) 

DECODE 0 
C 

CP cu a > 
VCC -c 
a « 

r---, ~~~~203 GND 

a 

Notes: 1. DAO_3 is input only on Am2903, but is I/O port on Am29203. 
2. On Am2903, zero logic is connected to Y, after the OEy buffer. MPR-030 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2904 Status and Shift Control Unit 

• Replaces Most MSI Used around any ALU 
(including the Am2901 B, Am2903 and MSI ALUs) 

• Generates Carry-in to the ALU 
Carry signal selectable from seven different 
sources 

• Contains Shift Linkage Multiplexers 
Connects to shift lines at the ends of an Am2901 B 
or Am2903 array to implement single and double 
length arithmetic and logical shifts 
Rotates 32 different modes 

'INTERNAL 

o CP 

MICRO 
STATUS 

REGISTER 

I-'c I-'Z I-'N I-'OVR 

I' OEN' 

IOVR TO 
IC IN MCMNMC 

CT 

• Contains Two Edge-Triggered Status Registers 
Use for foreground/background registers in' 
controllers or as microlevel and machine level 
status registers 
Bit manipulating instructions provided 

• Condition Code Multiplexer On-Chip 
Single cycle tests for any of 16 different conditions 
Tests performed on either of the two status 
registers or directly on the ALU output 

• 40-Pin DIP 

MACHINE 
STATUS 

REGISTER 

CP 

EOVR 

r-------CX 

J.LC 

Mc 
o 

MUX 
& 

POL 

MPR-060 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am290S Quad 2-lnput OC Bus Transceiver 
(with 3-State Receiver) 

• Quad High-Speed LSI Bus Transceiver 
• Open-Collector Bus Driver 
• 2-Port Input to 0-Type Register on Driver 
• Bus Driver Output Sinks 100mA at O.BV (Max) 
• Driver Clock to Bus in 21 ns (Typ) 
• Receiver Has Output Latch for Pipeline Operation 
• 3-State Receiver Outputs Sink 12mA 
• 24-Pin DIP 

Am290S* 

SELECT 

D~~6~~ DRCP 

BUS 
ENABLE BE 

Am2906 Quad 2-lnput OC Bus Transceiver 
(with Parity) 

• Quad High-Speed LSI Bus Transceiver 
• Open-Collector Bus Driver 
• 2-Port Input to 0-Type Register on Driver 
• Bus Driver Output Sinks 100mA at O.BV (Max) 
• Internal Odd 4-Bit Parity Checker/Generator 
• Driver Clock to Bus in 21 ns (Typ) 
• Receiver Has Output Latch for Pipeline Operation 
• Receiver Outputs Sink 12mA 
• 24-Pin DIP 

RECEIVER 
'--------< 0--- ill LATCH 

ENABLE 

MPR-065 

*Am290610gic diagram is similar to Am2905 except the OE input is replaced with a parity output. 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2907/Am2908 Quad Bus Transceivers 
(with I~terface Logic) 

• Quad High-Speed LSI Bus Transceiver 
• Open-Collector Bus Driver 
• D-Type Register on Driver 
• Bus Driver Output Sinks 100mA at O.8V (Max) 
• Internal Odd 4-Bit Parity Checker/Generator 
• Input Receiver Threshold Voltage 

2.0V for Am2907 
1.5V for Am2908 (DEC Q or LSI-11 Bus 
Compatible) 

DRIVER 
CLOCK DRCP 

~~~BLE BE --------01;>--' 

• Driver Clock to Bus in 21 ns (Typ) 
• Receiver Has Output Latch for Pipeline Operation 
• 3-State Receiver Outputs Sink 12mA 
• 20-Pin DIP 

RECEIVER 
RLE LATCH 

ENABLE 

MPR-OB5 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2909/Am2911, Am2909A1Am2911 A 
4-Bit Microprogram Sequencers 

• 4-Bit Slice Cascadable to any Number of 
Microwords 

• Internal Address Register 
• Branch Input for N-Way Branches 
• Cascadable 4-Bit Microprogram Counter 
• 4 x 4 File with Stack Pointer and Push/Pop Control 

for Nesting Microsubroutines 
• Zero Input for Returning to the Zero Microcode 

Word 
• Individual OR Input for each Bit for Branching to 

Higher Microinstructions (Am2909/Am2909A only) 

REGISTER 
ENABLE 

1--
I 
I 

iiE >---I-...J 
ADDRESS REG/ 
HOLDING REG 

I D AND R 

4% g~~!'i9~~D 
I ONLY 

I 
I 

DIRECT I 
INPUTS 

D >----4~~...., 

• 3-State Outputs 
• All Internal Registers Change State on the 

LOW-to-HIGH transition of the Clock 
• High-Speed Versions (Am2909A and Am2911A) are 

Plug-in Replacements for Am2909 and ft.,m2911 
Critical Path Speeds Improved by about 25% 

• 177ns (Max) for Conditional Jump Sequence 
(includes delay through PROM and registers) 

• Am2909/Am2909A in 28-Pin DIP 
• Am2911/Am2911A in 20-Pin DIP 

PUSH/POP FILE ENABLE 

STACK 
POINTER 

4X4FILE 

CLOCK 

D AR I'PC 

So>--_...J 

MULTIPLEXER 
S1>---~ 

fP:.m2909oNi. Yl 
'l~:~ I OR 1 >--i---+--, 

L.:0~ _>-_-........ -, 
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MICRDPROGRAM 
COUNTER REGISTER 

MPR-093 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2910 12-Bit Microprogram Controller 

• 12 Bits Wide 
Address up to 4096 words of microcode with one 
chip 
All internal elements a full 12 bits wide 

• Internal Loop Counter 
Presettable 12-bit down-counter for repeating 
instructions and counting loop iterations 

• Four Address Sources 
Microprogram Address can be selected from 
microprogram counter, branch address bus, 5-level 
push/pop stack or internal holding regJster 

• 16 Powerful Microinstructions 
Executes 16 sequence control instructions, most 
conditional. on external condition input and/or state 
of internal loop counter 

RLD C>----i 

0 0 
11 « 
a: g 

cc 
cern Z 

0 
;: 
0« 
:J-l 
a: 0.. 

Ii; 
!; 

OE 

Pi: VEEf 
MAP Vi 

• Output Enable Controls for Three Branch-Address 
Sources 
Built-in decoder function enables external devices 
onto branch address bus, eliminates external 
decoder 

• All Registers Positive Edge-Triggered 
Simplifies timing problems 
Eliminates long set-up times 

• Fast Control from Condition Input 
Delay from condition code input to address output 
21 ns (Typ) 

• 166ns (Max) for Conditional Jump Sequence 
(includes delay through PROM and registers) 

• 40-Pin DIP 

CI 

==> 12-Bit Data Path 

Control Path 

MPR-106 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2912 Quad Bus Transceiver 

• Input to Bus Is Inverting 
• Quad High-Speed Open-Collector Bus Transceiver 
• Driver Outputs Sink 100mA at O.SV (Max) 
• Bus Compatible with Am2905, Am2906, Am2907 
• Enable to Bus in 14ns (Typ) 
• PNP Inputs to Reduce Input Loading 

• 16-Pin DIP 

BLI·D6l 

Am2913 Priority Interrupt Expander 

• Encodes Eight Lines to 3-Line Binary • Input to Output in 17ns (Typ) 
• Expands Use of Am2914 • Gated 3-State Output 
• Cascadable • 20-Pin DIP 

en 
Q) 
0 0> 
Q) 

0 
0 
10-
0 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2914 Vectored Priority Interrupt Controller 

• Accepts Eight Interrupt Inputs 
Pulse or level interrupts 
Interrupts stored internally 

• Built-in Mask Register 
Six different operations performed on mask register 

• Built-in Status Register 
Holds code for lowest allowed interrupt 

• Vectored Output 
Output is binary code for highest priority unmasked 
interrupt 

• Expandable 
Any number of Ar[l2914s can be stacked for large 
interrupt systems 

LATCH 
BYPASS 

P, 

INTERRUPT 
INPUTS 

INSTRUCTION 
ENABLE 

,; 

INSTRUCTION 
INPUTS 

CLOg 0..-----11>>-----

• Microprogrammable 
Executes 16 different microinstructions 
Instruction enable pin aids in vertical 
microprogramming 

• High-Speed Operation 
Delay from interrupt clocked into interrupt register 
to interrupt request output 97ns (Typ) 

• 40-Pin DIP 

v, 
1---.-....... -,.£-..--------1>---+--...:;.<:--13 VECTOR 

GROUP ADVANCE 
RECEIVE 

OUTPUT 

INTERRUPT 
REQUEST 

PARALLEL 
DISABLE 

RIPPLE 
DISABLE 

GROUP 
ADVANCE 
SEND 

STATUS 
OVERFLOW 

GS 
GROUP 
SIGNAL 

MPR-124 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2915A Quad 3-State Bus Transceiver 
(with Interface Logic) 

• Quad High-Speed LSI Bus Transceiver 
• 3-State Bus Driver 
• 2-Port Input to D-Type Register on Driver 
• Bus Driver Output Sinks 48mA at O.SV (Max) 
• Receiver Has Output Latch for Pipeline Operation 
• Driver Clock to Bus in 21ns (Typ) 
• 3-State Receiver Outputs Sink 12mA 
• VOH = 3.SV (Min) for Direct MOS Microprocessor 

Interface 

• 24-Pin DIP 

Am2915A* 

SELECT 

A' 3 

D~~~~~ DRCP 

BUS 
ENABLE BE 

Am2916A Quad 3-State Bus Transceiver 
(with Interface Logic) 

• Quad High-Speed LSI Bus Transceiver 
• 3-State Bus Driver 
• 2-Port Input to D-Type Register on Driver 
• Bus Driver Output Sinks 48mA at O.SV (Max) 
• Internal Odd 4-Bit Parity Checker/Generator 
• Receiver Has Output Latch for Pipeline Operation 
• Driver Clock to Bus in 21ns (Typ) 
• Receiver Outputs Sink 12mA 
• VOH = 3.SV (Min) for Direct MOS Microprocessor 

Interface 
• 24-Pin DIP 

R2 

RECEIVER 
~ rn LATCH 

ENABLE 

°Am2916A logic diagram is similar to Am2915A except that BE input is replaced by parity output. MPR-161 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2917 A Quad 3-State Bus Transceiver 
(with Interface Logic) 

• Quad High-Speed LSI Bus Transceiver 
• 3-State Bus Driver 
• D-Type Register on Driver 
• Bus Driver Output Sinks 48mA at O.SV (Max) 
• Internal Odd 4-Bit Parity Checker/Generator 
• Receiver Has Output Latch for Pipeline Operation 

DRIVER 
CLOCK 

DRCP 

~~!BLE R 

• Driver Clock to Bus in 21ns (Typ) 
• 3-State Receiver Outputs Sink 12mA 
• VOH = 3.SV (Min) for Direct MOS Microprocessor 

Interface 

• 20-Pin DIP 

RECEIVER 
ALE LATCH 

ENABLE 

MPR-177 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2918/Am29LS18 Quad D Registers 
(with Standard and 3-State Outputs) 

• Four D-Type Flip-Flops 
• Four Standard Totem-Pole Outputs 
• Four 3-State Outputs 
• Clock to Output Time (Typ) 

8.5ns for Am2918 
18ns for Am29LS18 

• 16-Pin DIP 

Am2919 Quad Register 
(with Dual3-State Outputs) 

• Two Sets of 3-State Outputs 
• Four D-Type Flip-Flops 
• Polarity Control on One Set of Outputs 
• Buffered Common Clock Enable 
• Buffered Common Asynchronous Clear 

MPR-183 

• Separate Buffered Common Output Enable for 
each Set of Outputs 

• Clock to Output in 22ns (Typ) 
• 20-Pin DIP 

MPR-196 

© Ie MASTER 1983 

DO------i 

CP 
CLOCK 

DE 
OUTPUT 

CONTROL 

E 
ENABLE 

CP 
CLOCK 

STANDARD 
OUTPUTS 

o~--------------OO 

o 

Ot-+----...J 

CDi POL 
CLEAR POLARITY 

THREE-STATE 
OUTPUTS 

OE-Y or=w 
OUTPUT ENABLE 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2920 Octal D-Type Flip-Flop 
(with Clear, Clock Enable and 3-State Control) 

• B~ffered Common Clock Enable Input 
• Buffered Common Asynchronous Clear Input 
• 3-State Outputs 
• a-Bit High-Speed Parallel Register with Positive 

Edge-Triggered, D-Type Flip-Flops 

Am2921 One-of-Eight Decoder 
(with 3-State Outputs and Polarity Control) 

• 3-State Decoder Outputs 
• Buffered Common Output Polarity Control 
• Inverting and Non-inverting Enable Inputs 

A 

E, --------' ..... _. 

• Clock to Output in 24ns (Typ) 
• 22-Pin DIP 

• Input to Output in 20ns (Typ) 
• 20-Pin DIP 

MPR-201 

~-----~ >>-~Hr~+++_~~-~~~+++_~~--~H__, 

POL 
POLARITY 

OUTPUT { DE, 
CONTROL DE2 -----,&..-, 

MPR-207 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2922 8-lnput Multiplexer 
(with Control Register) 

• High-Speed a-Input Multiplexer 
• On-Chip Multiplexer Select and Polarity Control 

Register 
• Output Polarity Control for Inverting or 

Non-inverting Output 
• Common Register Enable 
• Asynchronous Register Clear 
• 3-State Output for Exp,ansion 
• Clock to Output in 21 ns (Typ) 
• 20-Pin DIP 

MPR-213 

Am2923 8-lnput Multiplexer 

• Switches One of Eight Inputs to Two 
Complementary Outputs 

• Input to Output in 13ns (Typ) 
• 3-State Output for Bus Organized Systems 
• 16-Pin DIP 

BU-069 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2924 3-Line to 8-Line Decoder/Demultiplexer 

• Inverting and Non-inverting Enable Inputs 
• Select to Output in 8.0ns (Typ) 
• 16-Pin DIP 

Am2925 System Clock Generator and Driver 

• Single-Chip Clock Generator and Driver 
• Four Different Clock Output Waveforms for Am2900 

and Other Bipolar and MOS Systems 
• Crystal Controlled for Stable System Operation 
• Oscillator to 31 MHz 

Oscillator output for external system timing 
• Clock Haltr Single-Step and Wait Controls 
• Variable Cycle Lengths ' 

One of eight different cycle lengths can be micro
programmed to boost CPU throughput up to 25% 

• Slim 0.3" 24-Pin DIP 

G2A----~ 

I 
Xl 

CRYSTAL 

X2 

CYCLE {~~:f]-EG LENGTH 

L3 

BLI-075 

OSCILLATOR 

MPR-217 
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Advanced· Micro Devices ..•. ~ 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2926/Am2929 Schottky 3-State Quad Bus 
Driver/Receiver 

• 48mA Driver Sink Current 
• 3-State Outputs on Driver and Receiver 
• PNP Inputs 
• Am2926 Has Inverting Outputs 
• Am2929 Has Non-inverting Outputs 
• Driver/Receiver Propagation Delay (Typ) 

10ns for Am2926 
13ns for Am2929 

• 16-Pin DIP 

Am2926* 

B/E 

~----~-----r----~---BO 

~----~----~---Bl 

..------t--- B2 

8 3 

·Outputs Bo-B3 are not inverted for Am2929. BLI·oao 

Am2927/Am2928 Ql.ad 3-State Bus Transceivers 
(with Clock Enable) 

• Quad High-Speed LSI Bus Transceivers 
o 3-State Bus Driver and Receiver Outputs 
• D-Type Register on Drivers 
• Latched Output on Am2927 
• Registered Output on Am2928 
• Output Data to Input Wraparound Gating 
• Input Register to Output Transfer Gating with or 

without Driving Data Bus 
• Clock Enabled Registers 
• Bus Driver Outputs Sink 48mA at O.SV (Max) 
• 3-StateReceiver Outputs Sink 20mA at O.SV (Max) 
• VOH = 3.SV (Min) for Direct MOS Microprocessor 

Interface 
• 20-Pin DIP 

@IC MASTER 1983 

Am2927 

DATA BUS 
INPUT 

D 

MUX EN 

S ENDR CP BE 
SELECT DRIVER CLOCK BUS 

Am2928 

S 
SELECT 

ENABLE INPUT ENABLE 

ENDR 
DRIVER 
ENABLE 

BE 
BUS 

ENABLE 

LATCH 

AIT 
RECEIVER 

LATCH 
ENABLE 

ENREC CP 
RECEIVER CLOCK 
ENABLE INPUT 

OUTPUT 
y 
0--

DE 
OUTPUT 
ENABLE 

DE 
OUTPUT 
ENABLE 

BLI·oaa 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2940 DMA Address Generator 

• DMA Address Generation 
Generates memory address, word count and DONE 
signal for DMA transfer operation 

• Expandable 8-Bit Slice 
Any number of Am2940s can be cascaded to form 
larger memory addresses 
Three devices address 16 megawords 

• Repeat Data Transfer Capability 
Initial memory address and word count saved so 
data transfer can be repeated 

• Programmable Control Modes 
Provides four types of DMA transfer control plus 
memory address increment/decrement 

• 24mA Output Current Sink Capability 
• Microprogrammable 

Executes eight different instructions 
• 109ns (Max) Cycle Time for 16-Bit Configuration 

Allows up to nine million words/second DMA 

• 28-Pin DIP 

A~~=~~-4 ______ C~ ____ ~ __________ ~ __ +-~~ ____________________ ~ 

OEA r:>-4------....J 

(g:~~~~~----~~--------~~--------------------------------------~ 

INSTRUCTION ~L. __ IN_S_TR_U_C_TI_O_N _ ..... e:. (10-12) ~ DECODER • 
CLOCK~ 
CP~ 

MPR·226 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2942 Programmable Timer/Counter, 
DMA Address Generator 

• 22-Pin Version of Am2940 
Provides multiplexed address and data lines plus 
additional instruction input and instruction enable 
pins 

• Used as DMA Address Generator or Programmable 
Timer Counter 

• Executes 16 Instructions 
Eight DMA instructions 

• Reinitialize Capability 
Counters reinitialized from on-chip registers 

• Expandable 8-Bit Slice 
Any number of Am2942s can be cascaded' 
Three devices provide a 48-bit counter 

• Programmable Control Modes 
Four types of control 

• 24mA Output Current Sink Capability 
Eight Timer/Counter instructions • 109ns (Max) Cycle Time for 16-Bit Configuration 

• Provides Two Independent Programmable 8-Bit 
Up/Down Counters 
Counters can be cascaded to form single-chip 
16-bit up/down counter 

OED c:::::>--I----, 

DATA DONE 

• 22-Pin DIP 

(0
0
-07) K)I~~--< l---"L------- ------------------1 

INSTRUCTION 
ENABLE (IE) 

INSTRUCTlON'---" L 

(10-13) 4 , 

© IC MASTER 1983 

I 

INSTRUCTION 
DECODE 

CLOCK c:::>------{:>o 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2946/Am2947 Octal3-State Bidirectional Bus 
Transceivers 

• 8-Bit Bidirectional Data Flow Reduces System 
Package Count 

• 3-State Inputs/Outputs for Bus-Oriented System 
Interface 

• PNP Inputs Reduce Input Loading 
• VOH = Vee -1.1SV for TTL, MOS, CMOS 

Interface 
• 48mA, 300pF Bus Drive Capability 

.• Am2946 Has Inverting Transceivers 

Am2946· 

CHIP 
DISABLE -.-. ~ 

CD 

TRANSMITI 
iiECEii7f 

Tiii 

• Am2947 Has Non-inverting Transceivers 
• Transmit/Receive and Chip Disable Simplify Control 

Logic 

• Low-Power 
8.0mA per bidirectional bit 

• Bus Port Stays in High-Impedance State during 
Power Up/Down 

• A Port to B Port Delay Time - 11 ns (Typ) 
• 20-Pin DIP 

"Am2947 has non-inverting transceivers. BLI-101 

Am2948/Am2949 Octal3-State Bidirectional Bus 
Transceivers 

• 8-Bit Bidirectional Data Flow Reduces System 
Package Count 

• 3-State Inputs/Outputs for Bus-Oriented System 
Interface 

• PNP Inputs Reduce Input Loading 
• VOH = Vee -1.1SV for TTL, MOS, CMOS Interface 
• 48mA, 300pF Bus Drive Capability 
• Am2948 Has Inverting Transceivers 

Am2949* 

• Am2949 Has Non-inverting Transceivers 
• Separate Transmit and Receive Enables 
• Low-Power 

8.0mA per bidirectional bit 
• Bus Port Stays in High-Impedance State during 

Power Up/Down 

• 20-Pin DIP 

"Am2948 has inverting transceivers. BLI-107 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2950/Am2951 8-Bit BidirectionalI/O Ports 

• 8-Bit, Bidirectional I/O Port with Handshake 
Two 8-bit, back-to-back registers store data moving 
in both directions between two bidirectional busses 

• Register Full/Empty 

• Inverting and Non-inverting Versions 
Am2950 provides non-inverting data outputs 
Am2951 provides inverting data outputs 

• 24mA Output Current Sink Capability 
On-chip flag flip-flops provide data transfer 
handshaking signals 

• Separate Clock, Clock Enable and 3-State Output 
Enable for each Register 

o 20ns Clock to Flag, 27ns (Max) for Output Enable 
Allows up to 8 million words/second data transfer 
rate 

• Separate, Edge-Sensitive Clear Control for each 
Flag Flip-Flop 

Am2950· 

CPA 

CE A 

Ao 

A, 

A2 

A3 

A4 

As 

A6 

A7 

~~ 
V, !A 

-F--r 
V21A 

-N 
Y31A 

F--r 
V4~ 

r-« 
vs~ 

V6~ 

V7~ 

OEAS -J>o-
Fs 

10 

I 
CL Rs EDGE 

DETECT 

I 

• 28-Pin DIP 

Y" + ,. 0i 
I C6E CLR 

Y 

t'K~ I 
CP 

Do 

W V, 
0, 0, ...... 

r-t V2 
02 O2 

a: --c V3 w 
03 ~ 0 3 1/1 a --c V4 w 
0 4 a: 0 4 Ii: 

" Vs 
Os Os ----.... 
06 0 6 

" V6 ----.... 
0 7 · 0 7 

--c V7 

00 Do -
0, 0, 

02 O2 
a: 

03 
w 

0 3 ~ 
1/1 a w 

0 4 0 4 a: 
ch 

Os Os 

06 06 

0 7 CE CP 0 7 

r I 

~ 
CE r-D Vee 

FS 
CLR CP1 
y 

·Outputs 80-87 are inverted on the Am2951. 
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Advanced ,Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2954/Am2955 Octal Registers 
(with 3-State Outputs) 

• 8-Bit High-Speed Parallel Registers 
• Am2954 Has Non-inverting Inputs 
• Am2955 Has Inverting Inputs 
• Positive Edge-Triggered D-Type Flip-Flops 

Am2954* 

OE 
OUTPUT 
ENABLE 

Yo Y, 

• Buffered Common 3-State Control and Clock 
• VOL = O.5V (Max) at IOL = 32mA 
• Clock to Output 11 ns (Typ) 
• 20-Pin DIP 

"Inputs DO through 07 are inverted on the Am2955. 

Ain2956/ Am2957 Octal Latches 
(with 3-State Outputs) 

• Eight Latches in a Single Package 
• Am2956 Has Non-inverting Outputs 
• Am2957 Has Inverting Outputs 
• VOL = O.5V (Max) at IOL = 32mA 
• 3-State Outputs for Bus-Oriented System Interface 

Am2956* 

• Hysteresis on Latch Enable Input for Improved 
Noise Margin 

• Clock to Output 12ns (Typ) 
• 20-Pin DIP 

BLI·110 

"Inputs DO through 07 are inverted on the Am2957. MPR·360 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am2958/Am2959 Octal Buffers/Line Drivers/Line 
Receivers (with 3-State Outputs) 

• 3-State Outputs Drive Bus Lines Directly 
• Hysteresis at Inputs Improve Noise Margin 
• PNP Inputs Reduce dc Loading on Bus Lines 

• VOL = 0.55V 
at IOL = 65mA for commercial product 
at IOL = 48mA' for military product 

• Data-to-Output Propagation Delay 
Am2958 Inverting - 4.5ns (Max) 
Am2959 Non-inverting - 6.0ns (Max) 

• Enable-to-Output 15ns (Max) 
., 20-Pin DIP 

Am2958* 

1A1 

1A2 

1A3 

1A4 

·Outputs Yl through Y4 are not inverted on the Am2959. 

Am29112 Interruptable 8-Bit Microprogram 
Sequencer 

• Fast 
Designed to operate in 10MHz microprogrammed 
systems 

• Expandable 
One Am29112 directly addresses up to 256 words 
of microcode 
Two Am29112s can directly address up to 
words of microcode 

• Interruptable at Microcycle Completion 
Internal states saved on the stack 
Branches automatically to the interrupt service 
routine 

• Many Addressing Modes 
Immediate, relative and n-way ",nrira"",ir,n 

• 31-Level Stack 
On-chip 31-level stack used for ~_.~ •. ~_ .. ,. __ ". 
interrupts and loops 

• Single or Double Pipeline 
• 40-Pin DIP 

© Ie MASTER 1983 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am29116 16-Bit Bipolar Microprocessor 

• Designed for Controller Applications 
Instruction set designed for high performance 
peripheral controllers, communications controllers, 
industrial controllers and digital modems ... but 
general purpose too. 
Excellent solution for applications requiring speed 
and bit-manipulation power 

• Fast 
Design objective of 100ns (Max) microcycle time for 
all instructions 
Allpws a 10MHz clock rate 

RESERVED D-

vccD-

vccD-

GNDD-

GNDD--

• Powerful Instruction Set 
All instructions executable in single cycle on full 
16-bit word or on a-bit byte: 

Add, Subtract Rotate and Merge 
n-Bit Rotate Rotate and Compare 
Shift-Up/Shift-Down CRC Generation 
Set-Bit/Reset-Bit Priority Encode 
Add/Subtract 2n 

• Powerful Data Manipulation 
Full 16-bit data path 
32 registers on-chip 
Direct data input for immediate mode instructions 

• 52-Pin DIP 

32-WORD X 
16-BIT RAM 

cpD-

lEND-- ..-----------+-1 ADDRESS 

SRE 

DET 

T1 .4 

CT 

.16-BIT 
LATCH 

1 

OC 

MPR-740 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am29705 16-Word by 4-Bit 2-Port RAM 

• 16 Word x 4-Bit 2-Port RAM 
• Two Output Ports 

• Chip Select and Write Enable Inputs for Ease in 
Cascading 

Each with separate output control 
Separate 4-bit latches on each 

• Data Output Non-inverting with Respect to Data 
Input 

A2 -A 

ADDRESS 
Al DECODER 

A=-co 
FORCE A 

ZERO 

Am29707 16-Word by 4-Bit 2-Port RAM 

A 
ADDRESS 

A-PORT 

ADATA 
4BIT 

LATCH 

• 53ns (Max) Access Time 
• 28-Pin DIP 

6 3 

16WORD 6Y 4-61T 
6 

6 2 
6 ADDRESS 

TWO-PORT RAM ADDRESS DECODER 6 1 

6 0 

WE CS B PORT 

'---1-1-+-+---~~----O~ LE 

B-DATA 
4-BIT 

LATCH 1------0<:1- OE-B 

MPR-251 

• 16-Word by 4-Bit 2-Port RAM 
• Use to Extend the Directly Accessible Register File 

of the Am29203 Microprocessor Slice 

o Chip Select and Write Enable Inputs for Ease in 
Cascading 

• Separate 4-Bit Latches on each Output Port 
• Data Output Non-inverting with Respect to Data 

Input 

AO 

A 
ADDRESS 
COUNTER 

• 28-Pin DIP 

16 WORD X 4 BIT 
TWO PORT RAM 

A-PORT WE B-PORT 

WE1 

W~BLE ----~~~--~~-----~~+_+_----+_~~----~ 

ALE ----~ :~---------I LE A-DATA 

4-BIT 

BJ 

B B2 

ADDRESS 
COUNTER B1 

Bo 

LATCH 

a-DATA LE 
4-BIT 

LATCH 
r--------O<=~--------OEB 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

Am29803A 16-Way Branch Control Unit 

• 16 Separate Instructions 
2,4,8 or 16-way branch in one microprogram 
execution cycle 

• Four Individual Test Inputs 
• Four Individual Outputs for Driving the Four OR 

Inputs on Am2909 Microprogram Sequencer 
• Provides Maximum Branch Capability in a 

Microprogram Control Unit Using Am2909 
• 16-Pin DIP 

Am29811A Next Address Control Unit 

• Next Address Control Unit for Am2911 
Microprogram Sequencer 

• 16 Next Address Instructions 
• Test Input for Conditional Instructions 
• Separate Outputs to Control Am2911 
• Independent Event Counter 
• Mapping PROM/Branch Address Interface 
• 16-Pin DIP 

T3 

T, 

T, 

TO 

TEST 

13 

i, 

T, 

To 

MATRIX 
DECODING 

ARRAY 

~~;~~~ 

io 

'0 

e" 
e" 

OR) 

OR] 

OR, 

;3 
ORo 

'3 

MPR·309 

PUP 

MPR·314 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

OTHER LOGIC DEVICES FOR HIGH-SPEED PROCESSOR APPLICATIONS 

Low-Power 
Operators Schottky Schottky 

4-Bit, 4-Way Shifter 25S10 
4-Bit ALU, Function Generator (with carry out, overflow) 25LS2517 
4-Bit ALU, Function Generator (with generate, propagate) 25LS381* 
8-Bit, Equal-to Comparator 25LS2521 
Priority Encoder (with 3-state outputs) 25LS2513 

Decoders/Demu Itiplexers, Mu Itiplexers 

1-of-10 Decoder/Demultiplexer (with polarity control) 25LS2537 
1-of-8 Decoder/Demultiplexer (with control storage) 25LS2536 
1-of-8 Decoder/Demultiplexer (with polarity control) 25LS2538 
Dual 1-of-4 Decoder/Demultiplexer (with polarity control) 25LS2539 
8-lnput Multiplexer (with control storage) 25LS2535 

Registers 

4-Bit Register (with common clock enable) 25LS08 25S08 
4-Bit Register (with 2-input multiplexers on inputs) 25LS09 25S09 
4-Bit Register (with standard and 3-state outputs) 25LS2518 25S18 
4-Bit, 2-0utput 3-State Register 25LS2519 
6-Bit Register (with common clock enable) 25LS07 25S07 
8-Bit Shift/Storage Register (with synchronous clear) 25LS23 
8-Bit Shift/Storage Register (with asynchronous clear) 25LS299* 
8-Bit Shift/Storage Register (with sign extend) 25LS22 
Octal 0-Type Register (with common clear) 25LS273* 
Octal D-Type Register (with common clear, buffered outputs) 25LS2738 
Octal Transparent Latch (with 3-state outputs) 25LS373* 25S373* 
Octal Transparent Latch (with inverting 3-state outputs) 25LS533* 25S533* 
Octal D-Type Register (with 3-state outputs) 25LS374* 25S374* 
Octal 0-Type Register (with inverting 3-state outputs) 25LS534* 25S534* en 

Q) 
Octal D-Type Register (with common enable) 25LS377* () 

Octal 0-Type Register (with common enable, buffered outputs) 25 LS3778 os: 
Octal D-Type Register (with common enable and clear, 3-state outputs) 25LS2520 Q) 

0 
Counters 0 

"'-
BDC Decade Counter (with asynchronous clear) 93S10 () 

54/74S160 ~ 
Up-Down Decade Counter (with synchronous preset, 3-state outputs) 25LS2568 "C 
Binary Counter (with asynchronous clear) 93S16 Q) 

54/74S161 () 
c 

Up-Down Binary Counter (with synchronous preset, 3-state outputs) 25LS2569 as 
Parity Checker/Generator > 

"C 
9-lnput Parity Checker/Generator 82S62 « 
12-lnput Parity Checker/Generator 93548 

• Also available in 54/74 versions. 
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Advanced Micro Devices 
BIPOLAR MICROPROCESSOR PRODUCTS 

DESIGN AIDS 

AmSYS™29 Microprogram 
Development System 

The AmSYS™29 is a complete development system for 
microprogrammed machines. It is a useful tool for de
signing initial hardware/firmware, for assembling and 
debugging microcode and for checking out hardware. 

AmSYS™29 includes a CP/M compatible operating 
system, 2Kx64 bit words of high-speed Writable Control 
Store and high-speed Emulation Control Logic. The op
tions and peripherals offer a high-speed trace, line 
printer, PROM programmer interface and CRT console. 

Features: 

• AMDASM meta-assembler language definition and 
source file assembly 

• High-Speed Emulator integrating bipolar logic and 
microcode 

• High-Speed Writable Control Store 
• Optional 10-MHz High-Speed Microcode Trace 
• AmDOS29 CP/M compatible disk operating system 
• Dual single-density floppy disk drives upgradable to 

double density 

Am2900 Learning and Evaluation Kit 

The Am2900 Learning and Evaluation Kit provides a 
stripped-down model of a typical microprogrammed 
controiler or computer for introducing engineers to the 
architecture of microprogrammed systems. 

It contains a small but powerful microprogrammed con
trol unit driving several data handling elements including 
an Am2901B 4-bit CPU slice. The microprogram mem
ory in the kit is a read/write memory so that sequences 
of microinstructions can be entered by the user, then 
executed. The data control portion of each micro
instruction controls all inputs to the Am2901 B, shift and 
rotate logic and a status register that captures ALU 
conditions following each cycle. Each microinstruction 
also contains a 4-bit sequence control field, which is 
used to select one of 16 different sequence control 
instructions and a branch address. The instructions are 
decoded in a PROM that controls an Am2909 micro
program sequencer. Once entered, microinstructions 
may be executed using a single-step clock or a pulse 
generator. 

The Am2900 Learning and Evaluation Kit includes 40 
integrated circuits, 26 resistors, 16 capacitors, 15 

switches, 12 LEOs and the PC board. The only item not 
supplied is a 5V, 2A power supply. Also included is the 
user's manual, a 114-page book containing chapters on 

. the theory of microprogramming, the assembly and 
testing of the kit and exercises that demonstrate the 
application of the architecture and operation of the 
Am2901B and Am2909. 

Bit-Slice Microprocessor Design 

This 384-page book is invaluable as a learning tool or 
reference manual. Authored by AMD, the text discusses 
in detail the design of a microprogrammed computer 
using the Am2900 Family. Application examples are 
used extensively and theory is pared to essentials. 
Chapters include: 

I - Computer Architecture 
II - Microprogrammed Design 

III - The Data Path 
IV - The Data Path, Part Two 
V - Program Control Unit 

VI - Interrupt 
VII - Direct Memory Access 

VIII - The HEX-29 Single-Board Computer 
IX - The Super Sixteen Single-Board Computers 

Bit-Slice Microprocessor Design by J. Mick and J. Brick, 
ISBN 0-07-041781-4, may be obtained from your 
local bookstore or ordered directly from McGraw-Hili 
Book Co., Suite 26-1, 1221 Avenue of Americas, New 
York, NY 10020. 

AMD School of Advanced" Engineering 

The AMD School pf Advanced Engineering offers three 
courses for the Am2900 Family designer: Introduction 
to Designing with the Am2900 Family, Microprogram
mabie Computer Architecture and Introduction to De
sign with a Development System. Comprehensive 
course notes are available without course attendance 
for a fee of $175.00/set. For more information regarding 
course content, schedule or fees, or to order course 
notes, please contact: 

AMD School of Advanced Engineering 
430 Lakeside Drive 
Sunnyvale, CA 94086 
408/732-2400 Ext. 2325 
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Advanced Micro Devices 
MOS MICROPROCESSOR PRODUCTS 

At Last. A True Alternate Source 
for the Complete iAPX86 Family. 
The new AMD-Intel Alliance is finally bringing true alternate sourcing to 
the iAPX86 market. We are bringing you the full iAPX86 Family. The 8086 
and 8088 CPUs. The 186 and 286 upgrades. The 8087 Coprocessor. The 
8089 I/O Processor. Plus all the peripherals. All of them. At a competitive 
price, with competitive delivery. See our product line-up for details. 

AMD's iAPX86 Parts are 100% Compatible 
with the Intel Series. 
Fully compatible. Function for function, pin for pin. Intel provides us with 
the specs, the layouts, and the process "recipe". This includes all 
upgrades, on all parameters. It's in the contract, committed for 10 years. 
So no more sole-source anxieties. Now you always have a choice. 

No More Incoming Test Problems. 
We have the Tapes. 
There's added insurance that our AMD parts will fit your iAPX86 
sockets. TheAMD/lntel Alliance gives us the Intel test tapes. Which 
means that if their parts pass your incoming test, ours will. In fact, with the 
INT-STD-123 quality guarantee, the AMD parts should do even better. No 
OA hassles, no tape correlation problems, no failure analyses. We do it 
right the first time. 

We Bring Something Else to the Party. 
AMD's high-performance peripherals bring added punch to your 
microprocessor system. The Am9511A and Am9512 Arithmetic 
Processors, the Am9517A DMA Controller - these devices are so 
outstanding that Intel is second-sourcing them from us. You've seen our 
other Am9500 wizards on your parts lists before. The Am9513A System 
Timing Controller, the Am9518 Data Ciphering Processor, the Am9520 
Burst Error Processor and the 9519A Priority Interrupt Controller. We also 
bring other sophisticated chips to the iAPX86 world. The 8036 Counter 
I/O Port, the 9516 DMA Transfer Controller, the 8030/8530 Serial 
Communications Controller, and the 8038 FIFO I/O. Superior parts. 
From the superior source. 

Interface, Memory, and Bipolar 
Support. We Have It All. 
AMD is a full-line semiconductor supplier. We will fill your entire iAPX86 
system parts list, from a complete set of support parts. Our Am2900 
Family, Am29800 series, and Am25LSXX bipolar parts for 
microprocessors are the fastest in the business. Bipolar memory? We 
have it! MOS RAMs, EPROMs? We have them! iAPX86 support, across the 
bo~rd. One-stop shopping for your whole microprocessor package. 
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Advanced Micro Devices 
MOS MICROPROCESSOR PRODUCTS 

Co-Development 
on Advanced iAPX86 Parts. 
AMD and Intel have combined their R&D talent to introduce a series of 
ever-more-advanced iAPX86 peripherals over the next few years. High
performance peripherals. Special purpose controllers. Software arid 
firmware. The upward path to 32 bits and beyond. With AMD as your 
iAPX86 source, you can tell your design engineers that you've got 
guaranteed access to all of these advanced parts. Outside of the 
Alliance, nobody else can' offer you this. Nobody. 

Deliverv. When We Promise It. 
When You Need It. 
We are building the iAPX86 Family parts in our ultra-modern fabrication 
plant in Austin, Texas. Our state-of-the-art process assures you of 
consistent, quality parts. Our new wafer line ensures high yields in the 
quantities you need. If you're concerned about stable long-term supply, 
we are the only iAPX86 alternate source that produces in the USA. We 
compete by keeping our delivery commitments. We serve just one master 
in this market - our customers. 

Outstanding Field and Factorv Support. 
One of the benefits of real competition is a responsive sales force. When 
you call, we answer you. You have a problem, we scramble to find a 
solution. On your terms. Our salesmen and field engineers are 
experienced in iAPX86-based designs. Our reps and our distributors fill 
out the AMD service network, giving on-the-spot stocking and delivery, 
wherever you need it. We figure that tough competition is the only way to 
ensure superior service. After all, you remember that we're the people who 
introduced a choice to the 8080 and 8085 markets. Now it's time to bring it 
to the iAPX86 market. 

International Standard 123: 
AMD Qualitv That NobodV Can Touch. 
You get the finest product assurance in the industry. All of our parts are 
tested to MIL-STD-883. We guarantee AOLs of 0.3% or better on all our 
microprocessor parts, all package types. Nobody else can touch these 
quality guarantees. AMD spent millions last year to be able to guarantee 
you these quality levels on every shipment. That's serious competition. 

We Want Your Business. 
Competition means we hustle to serve you in the new iAPX86 world. An 
alternate source for the entire iAPX86 Family of parts. 1000/0 compatible. 
Competitive price and delivery. First class quality and outstanding field 
service. We compete on all these dimensions because we wont your 
business. Advanced Micro Devices. We offer you a choice. 
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MOS MICROPROCESSOR PRODUCTS 

8086 Family Microprocessor 
Part Numbers 

8086 16-Bit CPU 
iAPX186 High-Integration 16-Bit Microprocessor*** 

iAPX286 High-Performance 16-Bit Microprocessor 
with Memory Management*** 

8088 8-BitCPU 
8087 Arithmetic Processor** 
8089 I/O Processor** 
8231A/9511A Arithmetic Processor 
8232/9512 Arithmetic Processor 

8237A/9517A DMA Controller 
8251A Serial I/O USART* 
8253 Counter/Timer 

8255A Programmable Peripheral Interface 

8259A Interrupt Controller* 
8275 CRT Controller* 

·03-4 1982 Introduction 
** 1983 Introduction 

***1984 Introduction 

The AMD/INTEI. Alliance. 

8279 Keyboard/Display Interface 
8284A Clock Generator** 
8286 Octal Transceiver 
8287 Octal Transceiver 
8288 Bus Arbiter·* 
8289 Bus Controller** 
8530 Serial Communications Controller 
9513A System Timing Controller 
9516 Data Transfer Controller 
9518 Data Cyphering Processor 
9520/21 Burst Error Processor 
9519A Universal Interrupt Controller 

8036 Counter 1/0 
8038 FIFO 

In September, 1981, Advanced Micro Devices and Intel reached an 
agreement to work together"supporting Intel's iAPX Family of 
microprocessors, beginning with the 8086. A milestone in semiconductor 
history, the agreement, like many "cross license" pacts in the industry, 

. calls for mask exchanges between the two companies. However, unlike 
many agreements, it also calls for a process technology and test program 
exchange. And, unlike anything that has preceded it, the alliance defines 
the exchange not only in terms of products but in terms of time. 

For the next decade, every microprocessor product designed by AMD or 
Intel will be available to the other party, guaranteeing two US-based 
suppliers for the iAPX86 product family. To ensure the widest variety of 
peripherals, the two companies will combine resources to develop 
new product definitions. Rarely is an agreement struck between two 
companies that offers so much to so many: two coordinated design 
centers, two suppliers of exactly identical parts, and all upgrades and 
extensions automatically included. 

During the ten-year lifetime of the technology exchange, AMD and Intel 
will continue to supply iAPX microprocessor users with more effective and 
more efficient tools to satisfy their increasingly sophisticated applications. 

Advanced Micro Devices and Intel make the iAPX processors the most 
thoroughly supported microprocessor family in the world. 
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Advanced Micro Devices 
MOS MICROPROCESSOR PRODUCTS 

MICROCOMPUTERS 

AmS048IAmS035 Single-Chip S-Bit Microcomputers 

The Am8048 and Am8035 are single-chip, 8-bit 
. microcomputers designed for use as efficient control- . 
lers. The Am8048 contains an 8-bit CPU, a 1 K x 8 ROM 
Program Memory, a 64 x 8 RAM Data Memory, 27 I/O 
lines, an 8-bit Timer/Event Counter and on-board oscil
lator and clock circuits. Standard memory devices and 
Am8080NAm9080A peripherals can be added for sys
tems requiring expanded memory and I/O capability. 
T~e Am8035 is the equivalent of the Am8048 except 
that it has no internal program memory. 

Both microcomputers have extensive bit-handling 
capability as well as facilities for both binary and BCD 
arithmetic. The instruction set contains over 90 instruc
tions: 70% are single byte, the balance are two bytes. 
All instructions can be executed in one or two cycles; 
both 2.5JLs and 4.17JLs cycle versions are available. The 
Am8048 and Am8035 require a single, 5V supply and 
are available in either a plastic or hermetic 40-pin DIP. 

AmS0491AmS039 Single-Chip B-Bit Microcomputers 

The Am8049 and Am8039 are single-chip, 8-bit micro
computers designed for use as efficient controllers. The 
Am8049 contains an 8-bit CPU, a 2K x 8 ROM Program 
Memory, a 128 x 8 RAM Data Memory, 271/0 lines, an 
8-bit Timer/Event Counter and on-board oscillator and 
clock circuits. Standard memory devices and 
Am8080NAm9080A peripherals can be added for sys
tems requiring expanded memory and I/O capability. 
The Am8039 is the equivalent of the Am8049 except 
that is has no internal program memory . 

Both microcomputers have extensive bit-handling 
capability as well as facilities for both binary and BCD 
arithmetic. The instruction set contains over 90 instruc
tions: 70% are single byte, the balance are two bytes. 
All instructions can be executed in one or two cycles; 
both 1.36JLs and 2.5JLs cycle versions are available. The 
Am8049 and Am8039 require a single, 5V supply and 
are available in either a plastic or hermetic 40-pin DIP. 

6-BIT 
TIMER/EVENT 

COUNTER 

6-BIT 
. TIMER/EVENT 

COUNTER 

271/0 
LINES 

271/0 
LINES 
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Advanced Micro Devices 
MOS MICROPROCESSOR PRODUCTS 

CENTRAL PROCESSING UNITS 

Am8080AlAm9080A 8-81t Central 
Processing Unit (CPU) 

The Am8080NAm9080A is an 8-bit parallel central pro
cessing unit designed to perform a wide variety of oper
ations, ranging from complex arithmetic calculations to 
character handling to bit control. Various speed options, 
including a high speed version with a 1.01-'s instruction 
cycle time, are available. 

The CPU contains a 16-bit Program Counter which can 
directly address up to 64K bytes of memory through the 
16-line address bus. The addressed memory may be 
any combination of read/write and read-only. A separate 
8-line bidirectional data bus transfers instructions, data 
and status information between system devices. All 
transfers are handled using asynchronous handshaking 
controls so that any speed memory or 110 device is 
easily accommodated. Data and address busses may 
be OR-tied with other controlling devices for direct 
memory access or multiprocessor operation. 

An accumulator plus six general-purpose registers are 
available to the programmer. The six registers are each 
eight bits long and may be used singly or in pairs for both 
8 and 16-bit operations. The accumulator forms the 

DATA BUS 
(BBITS) 

SELECT LOGIC 

REGISTER ARRAY 

STACK POINTER 

PROGRAM COUNTER 

ADDRESS LATCHES 

I 

primary working register and is the destination for many 
of the arithmetic and logic operations. 

A general-purpose push-down stack is an important part 
of the microprocessor system architecture. The· con
tents of the stack reside in R/W memory; an on-chip 
16-bit Stack Pointer controls the addressing of this ex
ternal stack. Subroutine call and return instructions au
tomatically use the stack to store and retrieve the con
tents of the accumulator, flags, program counter and all 
of the six general-purpose registers. Push and Pop in
structions allow direct use of the stack for storing 
operands, passing parameters and saving machine 
state. 

An asynchronous vectored interrupt capability is in
cluded to allow external signals to modify the instruction 
stream. The interrupting device may specify an interrupt 
instruction to be executed and may thus vector the 
program to a particular service location, or to perform 
some other direct function. 

The Am8080NAm9080A is available in either a plastiC 
or hermetic 40-pin DIP. 

I 
~--
I 
I 

TIMING AND· 
CONTROL LOGIC --~- ALU 

INTERFACE 
CONTROL 
LINES 
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Am8085A 8-Bit Central Processing Unit (CPU) 

The Am8085A is an advanced, complete 8-bit parallel 
central processing unit. It is available with either 1.3JLs 
or 0.8JLs instruction cycle time and is 100% software 
compatible with the Am8080N Am9080A. 

The Am8085A incorporates a clock generator and sys
tem controller on-chip, thereby offering a high level of 
system integration. Additional .enhancements include 

interrupt control logic, consisting of four vectored inter
rupts, and serial I/O lines. The Am8085A uses a multi
plexed data bus. The address is split between the 8-bit 
address bus and the 8-bit data bus. Up to 64K bytes of 
memory can be directly addressed. The CPU requires a 
single, 5V supply and is available in either a plastic or 
hermetic 40-pin DIP. 

INTR iNTA RST 5.5 RST 6.5 RST 7.5 TRAP SID SOD 

POWER 1- +5V 
SUPPLY _ GND 

TIMING AND CONTROL 

INSTRUCTION 
DECODER AND 

MACHINE 
CYCLE 

ENCODING 

ClK OUT READY AD WR ALE So S, 101M HOLD HlDA REsETiN RESET 
OUT 

B C 
REG. REG. 

0 E 
REG. REG. 

H l 
REG. REG. 

STACK POINTER 

PROGRAM COUNTER 

AwAa 
ADDRESS BUS 

16 

16 

REGISTER 
ARRAY 

ADrADo 
ADDRESS DATA BUS 
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PERIPHERAL DEVICES 

Am8041A Universal Peripheral Interface 

The Am8085A is an advanced, complete 8-bit parallel 
central processing unit. It is available with either 1.3JLs 
or 0.8JLs instruction cycle time and is 100% software 
compatible with the Am8080NAm9080A. 
than conventional LSI interlace devices. 

The Am8041A contains 1K x 8 ROM Program Memory, 
64 x 8 RAM Data Memory, an 8-bit CPU, 16 I/O lines, an 
8-bit programmable Timer/Event Counter, clock and 

II) 

0: {-- PROM PROGRAM SUPPLY 

~ ~ +5 SUPPLY 

2 ~ GROUND 
Vss 

Am81551Am8156 RAM with VO Ports and Timer 

The Am8155 and Am8156 static RAMs with I/O ports 
and timer are designed to directly interlace with the 
Am8085A CPU in an 8-bit microprocessor system. They 
differ only in the polarity of the Chip Enable (CE) 
input: active-LOW for the Am8155, active-HIGH for 
the Am8156. . 

The RAM portion, 2K-bit static cells organized as 256 x 
8, has a maximum access time of 400ns, thus requiring 
no wait states in the Am8085A CPU. The I/O portion 
consists of three general-purpose VO ports. One port 
can be programmed to act as status pins, thus allowing 
the other two ports to operate in a handshake mode. An 
on-Chip, programmable counter/timer provides either a 
square wave or terminal count pulse for the CPU, de-
pending on the timer mode. . 

The Am8155 and Am8156 are also available in a higher 
speed version. Both require a single, 5V supply and are 
packaged in a plastic or hermetic 40-pin DIP. 

© Ie MASTER 1983 

interlace registers. The UPI has two 8-bit I/O ports and 
two test inputs. Individual port lines can function as 
either inputs or outputs under software control. The 
timer/event counter generates timing sequences or 
counts external inputs. 

The Am8041A requires a single, 5V supply and is avail
able in either a plastic or hermetic 40-pin DIP. 
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Am8251/Am9551 Universal Synchronous! 
Asynchronous Receiverrrransmitter (USART) 

The Am8251/Am9551 is a programmable seria.! data 
communications interface that provides a universal 
synchronous/asynchronous receiver/transmitter func~ 
tion. It is normally used as a peripheral device for an 
8-bit microprocessor system and may be programmed 
by the CPU to operate in a variety of standard serial 
communication formats. 

Data, control, operation and format options are all 
selected by commands from the CPU. The USART can 
operate in an independent full duplex mode. It accepts 
parallel data from the CPU, formats and serializes the 
information based on its current operating mode, and 
then transmits the data as a serial bit stream. Simul
taneously, serial data can be received, converted into 
parallel form, de-formatted, and then presented to the 
CPU. The AmB251/Am9551 is doubled buffered and can 
operate at clock frequencies of up to 2.BMHz. 

The USART requires a single, 5V supply and is avail
able in a 2B-pin plastic or hermetic DIP. 

Am8253 Programmable Interval Timer 

The AmB253 programmable interval timer/counter 
functions as a general-purpose, multitiming element 
in AmBOBONAm90BOA and AmBOB5A microproces
sor systems. 

It is organized as three independent 16-bit counters, 
each with a count rate of up to 2.5MHz. A faster device, 
AmB253-5, allows full compatibility with the AmBOB5A. 
All modes of operation are software programmable. 

The AmB253 requires a single, 5V supply and is a
vailable in a plastic or hermetic 24-pin DIP. For im
proved performance, see the Am9513 System Timing 
Controller. 
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RESET 

READ! 
WRITE 
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Am8255A Programmable Peripheral Interface (PPI) 

The Am8255A programmable peripheral interface func
tions as a general-purpose I/O component to interface 
peripheral equipment to the microcomputer data bus in 
Am8080A/Am9080A and Am8085A microprocessor 
systems. The functional configuration of the Am8255A 
is programmed by the system software so that generally 
no external logic is necessary. 

The PPI has 24 I/O pins which may be individually 
programmed in two groups of 12 and used in three major 
modes of operation. In the first mode, each group of I/O 
pins may be programmed in sets of four and eight to be 

POWER 1--- +5V 
SUPPLIES _ GND 

BIDIRECTIONAL BUS 
DATA 

DrDo BUS 
BUFFER 

Ril-O 
WR READ/ 

Al WRITE 
CONTROL 

Ao LOGIC 

RESET 

CS------' 

© Ie MASTER 1983 

inputs or outputs. In the second mode, each group may 
be programmed to hpve eight input or output lines. 
Three of the remaining four pins are used for hand
shaking and interrupt control signals. The third mode is 
the bidirectional bus mode; it uses eight lines for a 
bidirectional data bus and five lines, borrowing one from 
the other group, for handshaking. 

The Am8255A is available in two speed versions, re
quires a single 5V supply and is packaged in either a 
plastic or hermetic 40-pin DIP. 
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Advanced Micro Devices 
MOS MICROPROCESSOR PRODUCTS 

Am8257/Am9557 Direct Memory Access (DMA) 
Controller 

The Am8257/Am9557 is a 4-channel direct memory 
access controller which permits the high-speed transfer 

I of data directly between peripherals and memory in 
microcomputer systems. 

When peripheral requests are received, the Am8257/ 
Am9557 issues a HOLD signal to the host CPU, as
sumes control of the system busses, selects the highest 
priority peripheral for servicing, and generates the 
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necessary control signals and memory address re
quired for the data transfer. It maintains a byte count for 
each channel and issues a terminal count signal upon 
completion of the programmed number of transfers. 

The Am8257/Am9557 requires a single, 5V supply and 
is available in either a plastic or hermetic 40-pin DIP. For 
improved functional and performance characteristics; 
see the Am9517A Multimode DMA controller. 
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Am8279 Keyboard/Display 

The Am8279 programmable keyboard/display I/O 
interface controls data input and display functions in 
microprocessor systems. It connects directly to the 
microcomputer data bus and all operating modes are 
CPU programmable. 

The Am8279 has two sections: keyboard and display. 
The keyboard portion can provide a scanned interface 
to a 64-contact key matrix, a sensor array or a strobed 
interface keyboard. Key depressions can be 2-key lock
out or N-key rollover. Keyboard entries are debounced 

ClK RESET DB()'7 

and strobed inan 8-character FIFO. The display portion 
contains a 16 x 8 Display RAM which can be organized 
into dual 16 x 4. It provides a scanned display interface 
for LED, incandescent and other popular display 
technologies. Both right-entry calculator and left-entry 
typewriter display formats are possible. 

Available in two speed versions, the Am8279 requires a 
Single, 5V supply and is packaged in either a plastic or 
hermetic 40-pin DIP. 

RD WR CS Ao IRQ 

DATA 
BUFFERS I/O CONTROL 

FIFO/SENSOR 
RAM 

STATUS 

DISPLAY 
ADDRESS 

REGISTERS 
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16 X 8 
DISPLAY 

RAM 
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TIMING 
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FIFO/SENSOR 

RAM 
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KEYBOARD 
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AND 
CONTROL 
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Advanced Micro Devices 
MOS MICROPROCESSOR PRODUCTS 

Am9511A Arithmetic Processing Unit (APU) 

The Am9511 A arithmetic processing unit is used to en
hance the computational capability of a wide variety of 
a-bit microprocessor systems. It provides high perfor
mance 16 and 32-bit fixed-point and 32-bit floating-point 
arithmetic operations, performs trigonometric and in
verse trigonometric functions, and executes a variety of 
mathematical operations such as square root, 
logarithm and exponentiation. 

Data are transferred to and from the APU via a CPU by 
using conventional programmed I/O, or by a direct 
memory access device if higher transfer speeds are 
required. All transfers, including operand, result, status 

WR 

C/O 

PAUSE --0 

DBO-DB7 

END 

SVREO 

SVACK 

RESET 

ClK 

BUS 
CONTROL 

BUS 
BUFFER 

and command information, take place over an a-bit 
bidirectional data bus. Operands are pushed onto an 
internal stack and a command is issued to perform 
operations on the data in the . stack. Results are then 
available to be retrieved from the stack. or additional 
commands may be entered. Upon completion of each 
command, the APU issues an end of execution signal; 
this Signal may be used as an interrupt by the CPU to 
help coordinate program execution. 

The Am9511 A is available with a 2MHz, 3MHz or 4MHz 
maximum clock frequency in a hermetic 24-pin DIP. 

MICRO
PROGRAMMED 
CONTROllER 

WORKING 
REGISTERS 

CONSTANT 
ROM 

CONTROL 
ROM 
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Advanced Micro Devices 
MOS MICROPROCESSOR PRODUCTS 

Am9512 Floating-Point Processing Unit (FPU) 

The Am9512 floating-point processing unit enhances 
the computational capability of the CPU in a-bit micro
processor systems. It provides single precision (32-bit) 
and double precision (54-bit) add, subtract, multiply and 
divide operations. 

Data are transferred between the Am9512 and the CPU 
by using programmed I/O or direct memory access 
techniques. The operand, result, status and command 
information transfers occur over an a-bit bidirectional 

© Ie MASTER 1983 

data bus. Operands are pushed onto an internal stack 
by the CPU and a command is issued to perform an 
operation on the data stack. The results of this operation 
are available to the CPU by popping the stack. Upon 
completion of an operation, the Am9512 issues an end 
of execution signal; this signal can be used to interrupt 
the CPU. 

The FPU is available in two speed versions and is pack
aged in a hermetic 24-pin. DIP. 

TWO PORT DATA STACK 
8 X 17 

CONTROL ROM 
768 X 16 

INTERFACE 
CONTROL 

ERR 
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Advanced Micro Devices 
MOS MICROPROCESSOR PRODUCTS 

Am9513 System Timing Controller (STC) 

The Am9513 system timing controller performs many 
types of counting, sequencing and timing operations in 
8-bit or 16-bit microprocessor systems. It provides the 
capability for programmable frequency synthesis, high
resolution programmable duty-cycle waveforms, retrig
gerable digital timing functions, time-of-day clocking, 
coincidence alarms, complex pulse generation, high
resolution baud-rate generation, frequency shift keying, 
stopwatch timing, event-count accumuiation, waveform 
analysis and many more. A variety of programmable 
operating modes and control features allows the 
Am9513 to be personalized for specific applications as 
well as dynamically reconfigured under program 
control. 

The STC includes five general-purpose 16-bit counters. 
A variety of internal frequency sources and external pins 

SOURCE,·S 

GATE'.5 

X, 

X2 

FOUT 

WII' BUS 
Jm INTERFACE 

C/O CONTROL 

~ Vee 

may be selected as inputs for individual counters with 
software selectable active-HIGH or active-LOW input 
polarity. Both hardware and software gating of each 
counter are available. Three-state outputs for each 
counter provide pulses or levels and can be active
HIGH or active-LOW. The counters can be programmed 
to count up or down in either binary or BCD. The CPU 
may read an accumulated count at any time without 
disturbing the counting process. Any of the counters my 
be internally concatenated to form an effective counter 
length of up to 80 bits. 

The Am9513 requires a single, 5V supply and is avail
able in either a plastic or hermetic 40-pin DIP. 

OUTS 

OUT4 

OUT3 

OUT2 

OUT, 

Vss 
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Advanced Micro Devices 
MOS MICROPROCESSOR PRODUCTS 

Am9S17A Direct Memory Access (DMA) Controller 

The Am9S17A multi mode direct memory access con
troller improves microprocessor system performance by 
allowing external devices to directly transfer information 
to or from the system memory or from memory to mem
ory. It offers a wide variety of programmable control 
features to enhance data throughput and allow dynamic 
reconfiguration under program control. 

The Am9S17A contains four independent DMA chan
nels and can be expanded to any number of channels by 
cascading additional controller chips. Each channel has 

EOP 

RESET 

~ 

READY 

CLOCK 

AEN 

ADSTB 

MEMR 

MEMW 

lOR 

lOW 

DRECG-3 

HACK 

HREC 

DACKG-3 

TIMING 
AND 

CONTROL 
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DECREMENTOR 

TEMP WORD 
COUNT REG (16) 

16-BIT BUS 
16-BIT BUS 

READ BUFFER 

64K address and word count capability and can be 
individually programmed to autoinitialize to its original 
condition following an End of Process (EOP). Each of 
the three active transfer modes - Single Word, Block 
and Demand - can perform Read, Write and Verify 
transfers. A memory-to-memory option is provided in 
addition to the standard memory-peripheral DMA 
transfer capability. 

The DMA controller requires a single, SV supply and is 
available in either a plastic or hermetic 40-pin DIP. 

INC/DECREMENTDR 

TEMP ADDRESS 
REG (16) 

READIWRITE BUFFER 

COMMAND 
CONTROL 
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Advanced Micro Devices 
MOS MICROPROCESSOR PRODUCTS 

Am9518 Data Ciphering Processor (DCP) 

The Am9518 data ciphering processor encrypts and 
decrypts data using the National Bureau of Standards 
encryption algorithm. It can be used in a variel¥ of envi
ronments including dedicated controllers, communica
tion concentrators, terminals and peripheral task pro
cessors in general microprocessor systems. The DCP 
provides throughput rates greater than one megabyte 
per second using the Cipher Feedback, Electronic 
Code Book or Chain Block Cipher operating modes. 
Separate ports are provided for key input, clear data and 
enciphered data to enhance security. 

The Am9518 can be used in 8 or 16-bit microprocessor 
systems with the CPU programming the DCP through 

PAR 

B/ INPUT BUS 

AUX / B AUXILIARY 
/ PORT - B 

I 
, , 

AFLG 

the master port. The DCP can also be configured to 
accept control information on dedicated control lines, 
allowing it to be used in 2900 based bit-slice designs, 
with the control information derived directly from micro
code memory. In either configuration, once set up data 
can flow through the DCP at high rates because input, 
output and ciphering activities are performed concur
rently. Control lines are provided for interfacing to exter
nal DMA devices. 

The Am9518 requires a single, 5V supply and is avail
able in either a plastic or hermetic 40-pin DIP. 

PARITY 
CHECK 

MODE I COMMAND I INPUT REGISTER I MKEY II EKEY I o KEY 
REGISTER REGISTER REGISTER REGISTER REGISTER AUXILIARY 

PORT 
ASTB CONTROL J I 1 t 64 

56/ , 
cii< MICROPROGRAM ALGORITHM 

MACHINE f-- UNIT 
CLOCK 64/ , 
MCS -
MAS - 1'64 
MDS MASTER I.-.. 

SFLG - PORT STATUS OUTPUT 
liVE II IVD I 

MRlYi CONTROL REGISTER REGISTER REGISTER REGISTER SLAVE SCS 
PORT I.-.. 

r-
MFLG 

CONTROL SDS 
I.-.. - r-

CBUS 
MASTER / 

PORT I'B OUTPUT BUS I B, MP B -r B/ SP , SLAVE 
/ I PORT , 

.L INPUT BUS I B 
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Advanced Micro Devices 
MOS MICROPROCESSOR PRODUCTS 

Am9519A Interrupt Controller 

The Am9519A universal interrupt controller provides a 
powerful interrupt structure to increase the efficiency 
and versatility of microcomputer systems. It contains, on 
one chip, all of the circuitry necessary to detect, 
prioritize and manage eight vectored interrupts. Its 
simple expansion structure allows many units to be 
cascaded for the control of large numbers of interrupts. 

When the Am9519A receives an unmasked Interrupt 
Request, it issues a Group Interrupt output to the CPU. 
When the interrupt is acknowledged, the controller out-

cs 
AD 
WR 

CID 

PAUSE 

INTERRUPT 
CONTROL 

puts the one-to-four byte response associated with the 
highest priority unmaske,d interrupt request. Since the 
response bytes are fully programmable, any instruction 
or vectoring protocol appropriate for the CPU may be 
used. The ability of the CPU to set interrupt requests 
under software control permits hardware prioritization of 
software tasks and aids system diagnostic and mainte
nance procedures. 

The Am9519A requires a single, 5V supply and is avail
able in either a plastic or hermetic 28-pin DIP. 

BYTE 
CONTROL 
MEMORY 

8X2 RESPONSE 
MEMORY 

8 X 32 
,RIW RAM 

EO 
PRIORITY IRR 

L. 
_____ c_~..,~~r-~C-OL-----l"--------II~~~~~~~T 

GINT _-______________ ---1 
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Advanced Micro Devices 
MOS MICROPROCESSOR PRODUCTS 

Am9520 Burst Error Processor (BEP) 

The Am9520 burst error processor provides a tool for 
implementing the most common error detection and 
correction schemes in microprocessor-based digital 
data-handling systems. Because modern disks use high 
data recording densities, the probability of errors oc
curing during data recovery is increased. Burst error 
detection and correction schemes based on Fire codes. 
are used to correct such errors and to enhance the 
overall disk system performance. 

The Am9520 provides four standard polynomials, in
cluding the popular 56-bit and 48-bit versions; logic 
levels on two inputs select the desired polynomial. For 
encoding, the data stream is divided by a selected 
polynomial using rules of algebra in polynomial fields. 

Vss Vee 

l l 
RESET (MR) ---------. 

CLOCK (CP) -------. 

FUNCTION ------'" 
SELECT (C2-CO) -_ ... ". 

READ ERROR 
PATTERN (REP) ----I 

POLYNOMIAL SHIFT ---'--"~" 
CONTROL (P3-PO) 

POLYNOMIAL _._-,. 
SELECT (51-SO) 

DATA IN ~-------1'-----..L.----'" 
(07-00) 

This division results in a remainder which is appended to 
the data as check bits. For error checking, the bit stream 
containing both data and check bits is divided by the 
same selected polynomial. If there are no detectable 
errors, this division results in a zero remainder. If an 
error is detected, the Am9520 will extract the burst error 
pattern and the location of the burst in the data stream. 

The Am9520 requires a single-phase clock and a 5V 
supply. It is packaged in either a plastic or hermetic 
40-pin DIP. 

POLYNOMIAL 
DIVIDE MATRIX 

1--....... -- ERROR (ER) 

1--1---- ALIGNMENT EXCEPTION (AE) 

1--....... -- ERROR PATTERN (EP) 

I 
I 
I 

PATTERN MATCH (PM4-PM2) 

DATA OUT 
(OrOo) 

LOCATED ERROR 
PATTERN (LP3-LPO) 

L SELECTABLE POLYNOMIAL ~ 
DIVIDERS ----------
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Features 

o Interfaces With All S6800 Peripherals 

o Upward Compatible Instruction Set 

and Addressing Modes 

o Upward Source Compatible Instruction Set 

and Addressing Modes 

S6809/S68A09/S68B09 

8-81T 
MICROPROCESSING UNIT 

General Description 

The 86809 is an advanced processor within the 86800 
family offering greater throughput, improved byte effi
ciency, and increased adaptability to various software 
disciplines. These include position independence, reen
trancy, recursion, block structuring, and l¥gh level 
language generation. 

[l Two 8-Bit Accumulators Can Be Concatenated 
- Into One IS-Bit Accumulator 

Because the 86809 generates position-independent code, 
software can be written in modular form for easy user 
expansion as system requirements increase. The 86809 is 
hardware compatible with all 86800 peripherals, and any 
assembly language code prepared for the 86800 can be 
passed through the 86809 assembler to produce code 
which will run on the S6809. 

o On-Chip Crystal Oscillator (4 times XT AL) 

Block Diagram 
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+-- vee 

+-- Vss 

INSTRUCTION 
DECODE 

(IR) 

...--- RESET 
NMI 

FIRO 
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DMA/BREO 

R/W 
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MRDY 
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Pin Configuration 

Vssl HALT 

NMi XTAL 

iRli EXTAL 

FIRO RESET 

BS MRDY 

BA 

Vcc1 

AD DMA/BREO 

Al R/W 

A2 10 S6809 DO 

A3 11 
S68A09 

01 S68B09 

A4 12 02 

AS 13 03 

A6 14 04 

A7 15 05 

A8 16 06 

A9 17 07 

Al0 18 A15 

All 19 AU 

A12 20 A13 
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Features 

o Hardware 
• 8-Bit Architecture 
• 64 Bytes RAM 
• 1100 Bytes ROM 
• 116 Bytes of Self Check ROM 
• 28 Pin Package 
• Memory Mapped I/O 
• Infernal8-Bit Timer with 7-Bit Prescaler . 
• Vectored Interrupts - External, Timer, 

Software, Reset 
• 20 TTL/CMOS Compatible I/O Line 

8 Lines LED Compatible 
• On-Chip Clock Circuit 
• Self-Check Capability 
• Low Voltage Inhibit 
• 5 V dc Singl~ Supply 

Block Diagram 

TIMER 

ACCUMULATOR 
I A 

CPU CONTROL 

AD 
Al 

PORT A2 PORT 
A Al A 

110 
A4 REG 

LINES 
AS 
A6 
Al 
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DATA 
OIR 
REG 

INDEX REGISTER 
I X 
CONDITION CODE 

REGISTER 
CC 

STACK POINTER 
S SP 

PROGRAM 
COUNTER HIGH 

l PCH 

PROGRAM 
COUNTER LDW 

• PCL 

1100 X I 
ROM 

SElF CHECK 
RDM 

ALU 

56805 

MICROCOMPUTER 

o Software 

DATA 
DIR. 
REG 

DATA 
DIR 
REG 

• Similar to 6800 
• Byte Efficient Instruction Set 
• Versatile Interrupt Handling 
• True Bit Manipulation 
• Bit Test and Branch Instruction 
• Indexed Addressing for Tables 
• Memory Usable as Registers/Flags 
• 10 Addressing Modes 
• Powerful Instruction Set 

All 6800 Arithmetic Instructions 
All 6800 Logical Instructions 
All 6800 Shift Instructions 
Single Instruction Memory Examine/Change 
Full Set of Conditional Branches 

Pin Configuration 

Vss RmT 

iiiT A7 

Vee A. 

BO xn A5 Bl 
B2 PORT exn A4 PORT B3 B 

B B4 110 MUM A3 REG as LINES 

B6 TIIIEII A2 
B1 

Co Al 

Cl Aa 

PORT CO PORT CZ 17 
C Cl C 

REG C2 110 C3 It 
Cl LINES 

Bo Is 

I, I. 

Bz 13 
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56551/568051 

ASYNCHRONOUS COMMUNICATION 
INTERFACE ADAPTER 

Features 

o On-Chip Baud Rate Generator: 15 Programmable 
Baud Rates Derived from a Standard 1.8432MHz 
External Crystal (50 to 19,200 Baud) 

o Programmable Interrupt and Status Register to 
Simplify Software Design 

o Single + 5 Volt Power Supply 
o Serial Echo Mode 
o False Start Bit Detection 
o 8-Bit Bi-Directional Data Bus for Direct Commu

nication With the Microprocessor 
o External 16X Clock Input for Non-Standard 

Baud Rates (Up to 125K Baud) 
o Programmable: Word Lengths; Number of Stop 

Bits; and Parity Bit Generation and Detection 

Block Diagram 

o Data Set and Modem Control Signals Provided 
o Parity: (Odd, Even, None, Mark, Space) 
,0 Full-Duplex or Half-Duplex Operation 
o 5,6, 7, 8 and 9-Bit Transmission 

General Description 

The 865511868051 is an Asynchronous Communication 
Adapter (ACIA) intended to provide for interfacing the 
6500/6800 microprocessor families to serial communi-, 
cation data sets and modems. A unique feature is the 
inclusion of an on-chip programmable baud rate gene
rator, with a crystal being the only external component 
required. 

Pin Configuration 

TRANSMIT ffi 
CONTROL 

GND 28 R/W 

TRANSMIT TRANSMIT CSo 2 27 ~2 
DATA SHIFT TaD 

REGISTER REGISTER CS1 3 26 IRQ 

RES 4 25 DB7 
IRQ 

STATUS 
oeD 

REGISTER RxC 5 24 DB6 
DSR 

eso 
XTAL1 6, 23 DB5 

CS, Rxe XTAL2 7 22 DB .. RSo XTAl1 86551 RS, 

RES XTAl2 RTS 8 21 DB3 

CTS 9 20 DB2 
RxD TxD 10 19 DB1 DBo 

DTR 11 18 DBa 
DB] 

RxD 12 17 DSR 

RSo 13 16 DCD 
DTR RS1 14 15 Vee 
RTS 
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S68045/S68A045/S68B045 

CRT CONTROLLER (CRTC) 

Featur~s 
0 Cursor and/or Display Can Be Delayed 0, 1 or 2 

0 Generates Refresh Addresses and Row Selects Clock Cycles 

0 Generates Video Monitor Inputs: Horizontal 0 Four Cursor Modes: 

and Vertical Sync and Display Enable - Non-Blink 
- Slow Blink 

0 Low Cost; MC6845/SY6545 Pin Compatible - Fast Blink -
0 Text Can Be Scrolled on a Character, Line or - Reverse Video With Addition of a Single TTL Gate 

Page Basis 0 Three Interlace Modes 
0 Addresses 16K Bytes of Memory - Normal Sync 

0 Screen Can Be Up to 128 Characters Tall By - Interlace Sync 

256 Wide - Interlace Sync and Video 

0 Character Font Can Be 32 Lines High With 0 Full Hardware Scrolling 

Any Width 0 NMOS Silicon Gate Technology 

0 Two Complete ROM Programs 0 TTL-Compatible, Single + 5 Volt Supply 

Block Diagram Pin Configuration 
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0 IIA2 U3 

.~ IIA3 U. 
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E IIA5 01 « PROG HORIZONTAL VERTICAL REFRESH IIAI 02 
COUNTER COUNTER IIEIIORY 

ADDIIUSES IIA1 
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IIAI a. IUS 

IIAt D5 
PtlDCESSOR 

IIAID DI INTERFACE 

IIAll 01 

TO CRT TO CRT 
IIA12 a} vee Vss IIA13 RS 

DISPLAY ENAILE ; _ CDHTlIDL 

CLK CURSOR 

W Va: CLK 

DO-07 AODRESS 
CS REGISTER 
RESET 
ENABLE 
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Features 

o CMOS Silicon-Gate Technology 
o IS-Bit Instruction Word 
o Full Minicomputer Instruction Set Capability 

Including Multiply and Divide 
o Up to 64K Bytes of Addressable Memory 
o 8-Bit Memory Data Bus 
o Advanced Memory-to-Memory Architecture 
o Separate Memory, 110, and Interrupt-Bus 

Structures 
o 16 General Registers 
o 5 Prioritized Interrupts 
o Programmed and DMA 1/0 Capability 
o On-Chip Clock Generator 
o Single 5V Supply 
o 16 General Purpose Flags 
o Power Down State (IDLE) 
o Compatible With All S9900 Peripherals 
o 48-Pin Package 

Block Diagram 

AMU/PR 

CMOS 16-BIT MICROPROCESSOR 

General Description 

The AMU/PR is a single-chip I6-bit central processing 
unit (CPU) produced using an advanced dual-poly CMOS 
silicon-gate technology. The instruction set includes capa
bilities offered by full minicomputers and is 9940 compat
ible. The unique memory-to-memory architecture features 
multiple register files (resident in memory) which allow 
faster response to interrupts and increase programming 
flexibility. The separate bus structure simplifies the 
system design. AMI provides a compatible set of CMOS 
memory and support circuits to be used with the AMU/ 
PR system. The AMU Family system is fully supported 
by software and hardware development systems. The 
AMU/PR is the prototyping chip for the AMI Alterable 
Microcomputer Family. 

Pin Configuration 

0, 

Do 

o 0 000 0 0 000 
O~----------~~-------------,------------~O 

DBIN 

A'5/CRUOUT 

Vee 
I/O I/O I/O 

o o 
o o 

o o 

o o 
I/O I/O 

o o 

o o 

o o 

110 110 110 
o o 

o~--------~~----------------~----------~o 00000 0 000 0 
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Vss 

Vee 
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S99C91 

CMOS 16-BIT MICROPROCESSOR 
ALTERABLE MICROCOMPUTER FAMILY 

Features 

o CMOS Silicon-Gate Technology 
o IS-Bit Instruction Word 
o Full Minicomputer Instruction Set Capability 

Including Multiply and Divide 
o Up to 64K Bytes of Addressable Memory 
o 8-Bit Memory Data Bus 
o Advanced Memory-to-Memory Architecture 
o Separate Memory, 1/0, and Interrupt-Bus 

Structures 
o 16 General Registers 
o 4 Prioritized Interrupts 
o Programmed and DMA 1/0 Capability 
o On-Chip Clock Generator 
o Single 5V Supply 
o 16 General Purpose Flags 
o Power Down State (IDLE) 

Alterable Microcomputer Functional Block Diagram 

o Compatible With All S9900 Peripherals 
o 40-Pin Package 

General Description 

The S99C9I is a single-chip I6-bit central processing unit 
(CPU) produced using an advanced dual-poly CMOS sili
con-gate technology. The instruction set includes capa
bilities offered by full minicomputers and is 89940 com
patible. The unique memory-to-memorY architecture fea
tures multiple register files (resident in memory) which 
allow faster response to interrupts and increase program
ming flexibility. The separate bus structure simplifies the 
system design. AMI provides a compatible set of CMOS 
memory and support circuits to be used with the S99C9I 
system. The S99C9I is a member of AMI's Alterable 
Microcomputer Family. 

Pin Configuration 

40 04 
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A7 16 

A8 17 

A9 18 

A10 19 

A11 20 

29 NMI 

28 IN11 

27 IN12 

26 RESET 

25 IAQ/HOLDA/IDLE 

24 A 15/CRUOUT 

23 AU 

22 A13 

21 A12 
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Fairchild microcomputers cover the spectrum from 8-bit 
MaS to 16-bit bipolar microprocessors: 

• 1-chip F387X microcomputer multi-chip F8 family with 
software and compatibility. 

• 2-chip F6802/6846 combination plus a powerful bus
oriented F6800 family well-supported by a large variety 
of peripheral devices. 

• 16-bit F9445 bipolar microprocessor. 
• 16-bit F16000 microprocessor family with 32-bit 

architecture. 
• J3L® logic family. 

These products are supported by training courses for the 
design engineer who must learn to design the micro
processor into a working system and those deSigners who 
need to complement their hardware capabilities with soft-' 
ware experience or those software types who must gain an 
intimate knowledge of the hardware. All courses em
phasize lots of hands-on time backed by examples to 
enhance students' working familiarity with each 
microprocessor. 

Courses are offered at Santa Clara, California, or on-site 
courses may be arranged with a local Fairchild sales office 
or distributor. 

HOW TO ENROLL-Call or write'the Microprocessor Divi
sion at (408) 773-1000; 3420 Central Expressway, Santa 
Clara, CA 95051. 

FAIRCHILD F3870-The 8-bit single-chip F3870 microcom
puter is ideal for high-volume, low-cost applications, featur
ing a Single + 5 V power supply, 2048 bytes of ROM, 64 
bytes of scratchpad RAM, 32 bits of I/O, and a program
mable timer and interrupt. 
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Fa • F3870 • F6800 • F16000 
Fairchild Microprocessors 

FAIRCHILD F6800-The 8-bit MaS F6800 family offers a 
complete and continuously expanding range of 
microprocessor devices with a powerful instruction set. On 
the low end there is the F6802/6846 2-chip combination 
that features a processor chip combination with 128 bytes 
of on-board RAM, of which 32 bytes have a power-down 
feature. ' 

The F6800 family is supported by a large array of peripheral 
devices, whic~ include: ROM, RAM, EPROM, synchronous 
and asynchronous controlierJor data communications, 
timers, direct memory access (DMA), CRT controller, and 
the F68488 for the IEEE Standard Bus Controller. 

FAIRCHILD F9445-The 16-bit F9445 is particularly well
suited to use in high-performance microprocessor 
systems. Implemented using Fairchild's I3L bipolar 
'technology and a sophisticated pipeline architecture, it 
offers very fast execution times, and operates at full speed 
over the military temperature and voltage ranges. 

FAIRCHILD F16000-The 16-bit F16000 family, the CPU of 
which has a 32-bit internal structure, is designed to 
significantly reduce software costs while improving 
software quality. 

FAIRCHILD 13L LOGIC FAMILY-The F9414 four-chip data 
encryption set implements the data encryption standard 
(DES) algorithm (FIPS-46) with a data throughput of 
75 ns per bit. 
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F3870 Single-Chip 
Microcomputer Series 
64·Byte Scratchpad, 32 I/O Lines 

Power 
Device ROM Supply 

F3870·1 1024 x 8 5V± 10% 
F3870-2 2048 x 8 5V±10% 

F3870·3 3072 x 8 5V± 10% 
F3870·4 4096 x 8 5V± 10% 

F38C70·2 2048 x 8 5V 

F38E70·2 2048 x 8 5V±10% 

F38E70·21 2048 x 8 5V± 10% 
F38E70·22 2048 x 8 5V:t5% 

Comment 

-
-
-
-

CMOS Version 
(Available Soon) 

EPROM Version 
of F3870 

Programming 
Voltage = 23.5V, 
Typical 

F387X Family 

F 3872 Single-Chip 
Microcomputer Series 
64-Byte Scratchpad, 32 1/0 Lines, 64-Byte 
Executable RAM 

Power 
Supply 

Device ROM ±10% Comment 

F3872-1 1024 x 8 5V -
F3872-2 2048 x 8 5V -
F3872-3 3072 x 8 5V -
F3872-4 4032 x 8 5V -
F38L72-2 2048 x 8 5V With Low-
F38L72-4 4032 x 8 5V Power Stand-

I byRAM 
Option 

Numbering System for Fairchild Single-Chip Microcomputers 

Technology/Option 

Omit - NMOS 
C - CMOS 
E - EPROM 
L - Low-Power Stand-by 

Option (F3872 Only) 

F38D 7XD-DDC]CJ 
I 

Temperature Range 

. C - 0° to + 70°C 
L--____ L _ -40°C to +85°C 

M - -55°C to + 125°C 

Speed Grade ROM Size Optional Package 

Omit - Standard 1 - 1024 Bytes Reserved for Variation D - 40-Pin CeramiC 
A - 6 MHz Crystal 2 - 2048 Bytes of Standard Devices P - 40-Pin Plastic 
B - 8 MHz Crystal 3 - 3072 Bytes 

4 - 4032 or 4096 Bytes 

15 Cross Reference 
'-
a:s u. Mostek Fairchild Mostek Fairchild Mostek Fairchild Mostek Fairchild 

MK 3870/10 F3870-1 MK 3870/22 F3872-2 MK 3870/40 F3870-4 MK 2875/42 F38L72-4 
MK 3870/12 F3872-1 MK 3870/30 F3870-3 MK 3870/42 F3872-4 MK 38C70/20 F38C70-2 
MK 3870/20 F3870-2 MK 3870/32 F3872-3 MK 3875/22 F38L72-2 MK 38P70/02 F38E70-2 

Development Board 
PEP 38-F38E70, F3872 Prototyping Module 
F38E70 Programming Board-A"ows programming of F38E70 on commercial PROM programmers that can 
program 2716-type EPROMs. 
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Description 

The Fairchild single-chip microcomputer series offers a 
variety of circuits to serve the high-volume, cost-sensitive 
controller market. The F3870 is a complete 8-bit 
microcomputer on a single MOS integrated circuit. The 
F3870 can execute the F8 instruction set of more than 70 
commands, allowing expansion into multi-chip 
configurations with software compatibility. The device 
features 64 bytes of scratchpad RAM, a programmable 
binary timer, 32 bits of 1/0, a single + 5 V power supply 
requirement, and a choice of 1 K, 2K, 3K, or 4K of ROM. 

Utilizing Fairchild's double-ion-implanted, N-channel 
silicon-gate technology and advanced circuit design 
techniques, the single-chip F3870 offers maximum cost 
effectiveness in a wide range of control and logic 
replacement applications. 

• . Single·Chip Microcomputer 
• Software·Compatible with F8 Family 
• 1024·, 2048·, 3072·, or 4096·Byte Programmable ROM 
• 64·Byte Scratchpad RAM 
• 32·Bit (4·Port) TTL·Compatible I/O 
Q Programmable Binary Timer: 

Interval Timer Mode 
Pulse Width Measurement Mode 
Event Counter Mode 

• External Interrupt 
• Crystal, LC, RC, or External Time Base 
• Low Power (275 mW, Typical) 
• Single +5 V ± 10% Power Supply 

Signal Functions 

The functions of the F3870 inputs and outputs are 
described in Table 1. 
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F3870 
Single-Chip Microcomputer' 

Microprocessor Product 

Connection Diagram 

40·Pin DIP 

XTL, voo 
XTL2 39 RESET 

POD 38 EXT INT 

PO, 37 P10 

P02 36 P1, 

P~ 35 P12 

STROBE 34 Ph 

1>40 33 PSo 

P41 32 PS, 

P42 10 31 PS2 
1>43 11 30 !>s3 

P44 12 29 P54 

Pl\ 28 ISSs 

P46 14 27 P56 

P47 15 26 P57 

P~ 16 25 P17 

P06 17 24 P1 6 

po, 18 23 P1s 

P04 19 22 1>14 

vss 20 21 TEST 

(Top View) 
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Signal Functions 

PDo 
P01 

P02 

110 PORT 0 
P03 

P04 

POs 

P07 

Plo 
P11 

P12 

110 PORT 1 P13 

P14 

P1s 

P16 

ph 

Table 1 Signal Functions 

Mnemonic Pin No. 

Device Control 
EXTINT 38 

RESET 39 

TEST 21 

Clock 
STROBE 7 

XTL1, 1,2 
XTL2 

110 Ports 
POO-P07 3-6,8-19, 
P10-P17 22-37 
P4o-P47 
P55-P57 

Power 
Voo 40 

Vss 20 
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F3870 

F3870 Architecture 

-
P4o 

-P41 

Name 

External 
Interrupt 

External 
Reset 

Test Line 

Ready 
Strobe 

Time Base 

110 Ports 

Power 
Input 

Ground 

P42 

P43 

P4s 

P46 

PSo 

PsI 

Ps2 

Ps3 

Ps4 

Pss 

P56 

Ps7 

Vee 
Vss 

110 PORT 4 

110 PORT 5 

TEST 1 

RESET 

XTL1 
XTL2 

EXTINT 

Vee 
GND 

64x8 ALU 
RAM 

ISAR 
ACCUMULATOR 

PROGRAM 
COUNTER 

POWER·ON RESET STACK REGISTER 

CLOCK LOGIC DATA COUNTER 0 

PROGRAMMABLE DATA COUNTER 1 
TIMER 

PROM 

Description 

Software-programmable input that is also used in conjunction with the 
timer for pulse width measurement and event counting. 

Input that may be used to externally reset the F3870. When pulled low, 
the F3870 resets; when then allowed to go high, the F3870 begins 
program execution at program location H '0000'. 

An input used only in testing the F3870. For normal circuit operation, 
TEST is left unconnected or grounded. 

Normally high output that provides a single low pulse after valid data is 
present on the P4o-P47 pins during an output instruction. 

Inputs to which a crystal (1 MHz to 4 MHz), LC network, RC network, or 
external single-phase clock may be connected .. 

Thirty-two bidirectional lines that can be individually used as either 
TTL-compatible inputs or latched outp.uts. 

+5 V ± 10% power supply 

Signal and power ground 
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Description 

The Fairchild F38C70 8-bit single-chip microcomputer is a 
member of the F387X series; it executes all of the F8 
instruction set and is software-compatible with the F3870. 
Additional power-save instructions provide two different 
power-save modes. 

Implemented in ion-implanted CMOS doublepoly silicon
gate technology, the F38C70 offers maximum cost effec
tiveness in a wide range of applications requiring very low 
power consumption. 

More than 70 commands of the F8 instruction set are 
executed by the single-chip microcomputer, which features 
2048 bytes of ROM, 64 bytes of scratchpad RAM, a pro
grammable timer, 32 bits of 110, and a single + 5 V 
power supply. 

• Single CMOS Integrated Circuit 
• Software·Compatible with F8 and F3870 
• 2048·Byte Mask Programmable ROM 
• 64·Byte Scratch pad RAM 
• 32·Bit 1/0 with Four Options 
• 8·Bit Programmable Timer with 16·Bit 

Programmable Prescaler 
• External Interrupt 
• Crystal, LC, RC, or External Clock 
• Single + 5 V (± 10%) Power Supply 
• Power·Save (PS) and Power·Save All (PSA) 

Modes 
• Option for all Short Machine Cycles 
• Direct Replacement for F3870 
• Low Power (50 mW typ., 5 mW in PS mode, 

0.5 mW in PSA mode) 
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F38C70 
Single-Chip 
Microcomputer 

Microprocessor Product 

Connection Diagram 
40-Pin DIP 

XTL, 

XTL2 

POa 

PO, 

P02 

PO:J 

STROBE 

P4ci 

P4i 

P42 10 

IS4:i 11 

P44 12 

P45 

P46 14 

P47 15 

POl 16 

P06 17 

POs 18 

PO. 19 

Vss 20 

Signal Functions 

{ 

----.. XTLl 
CLOCK ----.. XTL

2 

PORT 
ADDRESS 

POo 
POl 

P02 
P03 

P04 

(Top View) 

STROBE STROBE 

TEST ---. TEST 

Vee 

39 RESET 

38 EXT INT 

37 Pla 

36 Pl· 

35 'P12 

34 P13 

33 P50 

32 PS, 

31 P52 

30 P53 
29 P54 

28 IlSs 

27 P56 

26 P57 

25 Ph 

24 P16 

23 Pls/Ao 

22 P14/A, 

21 TEST 

P4s 

P47 110 -C 

PSo 
PORT .r::. 

PS l 
() 
'-

"cu 
u.. 

P54 

EXTINT INTERRUPTI 

RESET RESET 

vee :=} POWER 
Vss 
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Description 

The Fairchild single-chip microcomputer series offers a' 
variety of circuits for the high-volume,cost-sensitive 
markets. The F38E70 is a complete 8-bit microcomputer 
on a single MOS integrated circuit. The F38E70 is 
functionally identical to the F3870, except the F38E70 
has 2K bytes of EPROM in place of 2K bytes of ROM. 
The F38E70 can execute the F8 instruction set of more 
than 70 commands. The device features 2048 bytes of 
EPROM, 64 bytes of scratch pad 'RAM, a programmable 
binary timer, 32 bits of 110, and a single +. 5 V power 
supply requirement. 

Utilizing Fairchild's double-ion-implant, N-channel 
technology and advanced circuit design techniques, the 
single-chip F38E70 offers maximum cost-effectiveness in 
many low-to-medium volume systems. When production 
volume requires large quantities, the transition to the 
mask-programmed F387D is very straightforward, with no 
circuit design changes. 

• Single·Chip Microcomputer 
• Software·Compatible with F8 Family 
• 2048·Byte EPROM (F38E70·2) 
• 64·Byte ScratchpadRAM 
• 32·Bit (4·Port) TTL·Compatible I/O 
• Programmable Binary Timer 

Interval Timer Mode 
Pulse Width Measurement Mode 
Event Counter Mode 

• External Interrupt 
• Crystal, LC. RC, External, or Internal Time Base 

.• Low Power (375 mW Typical) 
• Single + 5 V ~ 10% Power Supply 
• Simple EPROM Programming 

Pin Names 
POO-P0 7 
P1 o-P1 7 
P4o-P47 

PSO"'PS7 
STROBE 
EXTINT 
RESET 
TEST 1/vpp 
XTL1, XTL2 
Vee, GND 

Bidirectional 110 Port O/Address* 
Bidirectiona! 110 Port 1/Address* 
Bidirectional 110 Port 4/Data Out* 
Bidirectional 110 Port 5/Data In* 
Ready Strobe Output 
External Interrupt Input 
External Reset Input 
Test Line/PROG Voltage Input* * 
Time Base Input 
Power Supply Lines 

·As shown in the connection diagram. some port·O and port 1 pins are 
address inputs for programming the F38E70 EPROM section, Ports 4 
and 5. Data Out and In. refer to the programming and test modes, 

• ·Caution: applying + 25 V to the Vpp pin without the presence of Vcc 
will damage the device, 
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F38E70 
Single-Chip Microcomputer 

Microprocessor Product 

Connection Diagram 
40·Pin DIP 

STROBE 

Pia 
P41 

P42 

P43 
P44 
P4s 
Pia 

Pi7 

Po7 

A4/Poa 

A3/PoS 

A2/Po4 

GND 

F38E70 Architecture 

TEST 1 

(Top View) 

64x8 
RAM 

ISAR 

RESET POWER·ON RESET 

XTL1 
XTL2 

CLOCK LOGIC 

PROGRAMMABLE 
TIMER 

EXTINT 

Vee 
GND 

Vee 

EXT INT 

Pio/A7 

P11/Aa 

P12/Ag 

P13/A10 

Pso 
Ps1 

Ps2 

Ps3 
Ps4 
P5s 

P56 

P57 

P17ITEST2 

P16/PROG 

P1s/Ao 

P14/A1 

TEST1IVpp 

ALU 

ACCUMULATOR 

PROGRAM 
COUNTER 

STACK REGISTER 

DATA COUNTER 0 

DATA COUNTER 1 

2048 x 8 
EPROM 
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Signal Functions 

I EX,'N'_ STROBE 
DEVICE 

CONTROL RESET 

TEST 1 POo 
POI I XTLI P02 

CLOCK XTL2 P03 1/0 PORT 
O/ADDRESS I Vee POWER 

GND 

P07 

P10 
P11 

1/0 PORT 

P14 lIADDRESS 

P1s 

P40 

1 110 PORT 

P41 
P42 
P43 
P44 4/DATA OUT 

P4s 
P46 
P47 

P50 
PsI 
Ps2 
Ps3 1/0 PORT 

Ps4 5/DATA IN 

Ps5 
Ps6 
Ps7 

Device Organization 

This section describes the basic functional elements of 
the F38E70 as shown in Figure 1. 

Main Control Logic 
The instruction register (IR) receives the operation code 
(OP code) of the instruction to be executed from the 
program EPROM via the data bus. During all OP code 
fetches, eight bits are latched into the IR. Some 
instructions are completely speCified by the upper four 
bits of the OP code. In those instructions, the lower four 
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bits are an immediate register address or an immediate 
4-bit operand. Once latched into the IR, the main control 
logic decodes the instruction and provides the necessary 
control gating signals to all circuit elements. 

EPROM Address Registers 
There are four 11-bit registers associated with the 2K x 8 
EPROM. These are the program counter (PO), the stack 
register (P), the data counter (DC), and the auxiliary data 
counter (DC1). The program counter is used to address 
instructions or immediate operands. The stack register is 
used to save the contents of PO during an interrupt or 
subroutine cell. Thus, P contains the return address at 
which processing is to resume upon completion of the 
subroutine or the interrupt routine. 

The data counter (DC) is used to address data tables. 
This register is auto-incrementing. Of the two data 
counters, only DC can access the EPROM. However, the 
XDC instruction allows DC and DC1 to be exchanged. 

Associated with the address registers is an 11-bit adder/ 
incrementer. This logic element is used to increment PO 
or DC when required, and is also used to add 
displacements to PO on relative branches or to add the 
accumulator contents to DC1 with the ADC (add data 
counter) instruction. 

2048 x 8 EPROM 
The microcomputer program and data constants are 
stored in the program EPROM. When an EPROM access 
is required, the appropriate address register (PO or DC) is 
gated onto the EPROM address bus and the EPROM 
output is gated onto the main data bus. The first byte in 
the EPROM is location zero. 

Scratchpad and ISAR 
The· scratch pad provides 64 8-bit registers that may be 
used as general-purpose read/write data memory. The 
indirect scratchpad address register (ISAR) is a 6-bit 
register used to address the 64 registers. All 64 registers 
may be accessed using ISAR. In addition, the lower order 
12 registers may also be directly addressed. 

The ISAR can be visualized as holding two octal digits. 
This division of ISAR is important, since a number of 
instructions increment or decrement only the least 
significant three bits of ISAR when referencing 
scratchpad bytes via ISAR. This makes it easy to 
reference a buffer conSisting of up to eight contiguous 
scratchpad bytes. For example, when the low-order octal 
digit is incremented or decremented, ISAR is 
incremented from 278 to 208 or is decremented from 208 
to 278, This feature of the ISAR is very useful in many 
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Fig. 1 Block Diagram 

INDIRECT 

ADDRESS 

REGISTER 

EPROM 

ADDRESS 

REGISTERS 

PO, P, DC, DC1 

F38E70 

r-------, 

_ Vcc- 40 
_GND-20 

_EXTINT-38 

_XTL2- 1 
_XTL,-2 
_ RESET-39 

L-____ -' --r TEST1lVpp-21 

________ ~-------------J 

------.., I 8- POo/A6·3 
I . ::::: ~~/~~4 
I -Pii3-6 
I 1/0 PORT 0 _ Pii4iA2.19 

-Piis/A3·18 
-- -Pii6A4.17 

- P0
7-

16 

_P14iA1.22 14----------.. _ P1s/AO.23 
STATUS 

--8'0'OR"· Uagf~. 
- P1&1PROG·24 

~ ACTIVE DURING EPROM 
~ PROG/VERIFY MODE ONLY. 

Pin Functions 

Pin Name Type 

POO-P07 Input/Output 
P1 o-P1 7 
P4o-P47 
P50-P57 

STROBE Output 

RESET Input 

EXTINT Input 

XTL1, XTL2 Input' 

TEST 1IVpp Input 

\ 
,:, 

P1 7/TEST 2 Input 

Vee Power 

1260 

-P17/TEST2 

_~-8 
- 154,-9 
-1542 -10 

110 PORT 4 :=: ~!:~~ 
--- -----------.- - 1545-13 

-1>"4&-14 
-1547 -15 

__ ..:. _____________ .... I--c::=~I-:-·-~ i8r-7 

110 PORT 5 ::::: ~!:~g 
-1>s5-28 

. -JSSe-27 
-PS7-26 

Description 

Thirty·two lines that can be individually used as either"TTL-compatible inputs or as latched 
outputs. For EPROM programming, 11 lines of ports 0 and 1 are used as address inputs 
and one line of port 1 is a program control. Port 5 is EPROM data input, and port 4 is 
EPROM output for verification. 

This pin, which is normally HIGH, provides a single LOW pulse after valid data is present 
on the P4o-P47 pins during an output instruction. 

RESET may be used to externally reset the F38E70. When pulled LOW, the F38E70 resets. 
When then allowed to go HIGH, the F38E70 begins program execution at the program 
location H '0000'. RESET is held LOW during EPROM programming. 

The external interrupt input. Its active state is software-programmable. This input is also 
used in conjunction with the timer for pulse width measurement and event counting. 

The time base inputs to which a crystal (1 to 4 MHz), LC network, RC network, or an 
external single-phase clock may be connected. If timing is not critical, the F38E70 
operates from its internal oscillator with no external components. 

An input used only in testing and programming the F38E70. For normal circuit 
functionality, this pin is left unconnected or may be grounded. For EPROM programming, 
the test pin is connected to the programming voltage (typically 23 V). 

1/0 during normal operation; must be HIGH when in verify mode. 

Vee is the power supply input (+ 5 V ± 10%). 
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program sequences. All six bits of ISAR may be loaded 
at one time, or either half may be loaded independently. 

Scratchpad registers 9 through 15 (decimal) are given 
mnemonic names (J, H, K, and Q) because of special 
linkages between these registers and other registers, 
such as a stack register. These special linkages facilitate 
the implementation of multi-level interrupts and 
subroutine nesting. For example, the instruction LR K, P 
stores the lower eight bits of the stack register into 
register 13 (K lower, or KL) and stores the upper three 
bits of P into the t~ree least significant bits of register 
12 (K upper, or KU). 

Arithmetic and Logic Unit (ALU) 
After receiving commands from the main control logic, 
the ALU performs the required arithmetic or logic 
operations (using the data presented on the two input 
busses) and provides the result on the result bus. The 
arithmetic operations that can be performed in the ALU 
are binary add, decimal adjust, add with carry, 
decrement, and increment. The logic operations that can 
be performed are AND, OR, exclusive-OR, ones 
complement, shift right, and shift left. Besides providing 
the result on the result bus, the ALU also provides four 
signals representing the status of the result. These 
signals, stored in the status register (W), represent the 
CARRY, OVERFLOW, SIGN, and ZERO condition of the 
result of the operation. 

Accumulator 
The accumulator (ACC) is the principal register for data 
manipulation within the F38E70. The ACC serves as one 
input to the ALU for arithmetic or logical operations. The 
results of ALU operations are stored back into the ACC. 

Status Register 
The status register (W) holds five status flags, as follows: 

...-BIT NO. 

STATUS REGISTER (W) 

SIGN 

'----CARRy 

'------ ZERO 

"'"'------- OVERFLOW 

'---------- INTERRUPT CONTROL BIT 
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Summary of Status Bits 

OVERFLOW = CARRY 7 $ CARRY 6 

ZERO = ALU 7 A ALU6 A ALUs A ALU 4 A 
ALU 3 A ALU 2 A ALU 1 A ALUo 

CARRY = CARRY 7 

SIGN = ALU 7 

Interrupt Control Bit-The ICB may be used to allow 
or disallow interrupts in the F38E70. This bit is not the 
same as the two interrupt enable bits in the interrupt 
control port (ICP). If the ICB is set and the F38E70 
interrupt logic communicates an interrupt request to 
the CPU section, the interrupt is acknowledged and 
processed upon completion of the first non-privileged 
instruction. If the ICB is cleared, an interrupt 
request is not acknowledged or processed until the ICB 
is set again. 

I/O Ports 
The F38E70 provides four complete bidirectional input! 
output ports: these are ports 0, 1, 4, and 5. An output 
instruction (OUT or OUTS) causes the contents of the 
ACC to be latched into the addressed port. An input 
instruction (IN or INS) transfers the contents of the 
port to, the ACC (port 6 is an exception, which is 
described later). The 110 buffers on the F38E70 are 
logically inverted. The schematic of an 110 port is shown 
in Figure 2. 

An output ready strobe is associated with port 4. This 
flag may be used to signal a peripheral device that the 
F38E70 has just completed an output of new data to port 
4. The strobe provides a single low pulse shortly after 
the output operation is completed, so either edge may be 
used to Signal the peripheral. The STROBE signal may 
also be used to request new input information from a 
peripheral simply by doing a dummy output of H '00' to 
port 4 after completing the input operation . 

Timer and Interrupt Control Port 
The timer is an 8-bit binary down counter that is 
software-programmable to operate in one of three modes: 
the interval timer mode, the pulse width measurement 
mode, or the event counter mode (the timer 
characteristics are described in Table 1). As shown in 
Figure 3, associated with the timer are an 8-bit register 
called the interrupt control port, a programmable 
prescaler, and an a-bit modulo-N register; Figure 4 
illustrates the timerlinterrupt function. 
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Fig. 2 110 Port Diagram 

~ ~ ...... -1 ~~-..--~ 
o 0 
Q. Q. 

C C 
oCt oCt 
W 0 
a: ....I 

Vee 
6 knTYP. 
(Internal) 

STANDARD 
OUTPUT 

All ports are standard output type only. 

The STROBE output is always configured similar to a standard output. 
except that it is capable of driving three TTL loads. 

PORT 
I/O 
PIN 

Fig. 3 Timer and Interrupt Control Port Block Diagram 

1262 

EXTERNAL 
TIME BASE 

PRESCALER 
CLOCK 

TIMER 
a·BIT DOWN COUNTER 

(PORT 7) 
+ 2, 5, 10, 20, 40, 100, or 200 

INTERRUPT 
CONTROL PORT 

(PORT 6) 

EVENT COUNTER MODE ..- 0 
+ 2 PRESCALE ..- 0 
+ 5 PRESCALE ..- 0 
+ 10 PRESCALE ..- 0 
+ 20 PRESCALE ..- 1 
.;:. 40 PRESCALE ..- 1 
+ 100 PRESCALE ..- 1 
+ 200 PRESCALE ..- 1 

o 0 
o 1 
1 0 
1 1 
o 0 
o 1 
1 0 
1 1 

4 2 0 ..- BIT NO. 

MODULO·N 
REGISTER 

a BITS 

ugl L EXTERNAL INTERRUPT ENABLE 

L TIMER INTERRUPT ENABLE 

EXT INT ACTIVE LEVEL 

START/STOP TIMER 

L-------_t .. PULSEWIDTHIINTERVAL TIMER 

See Figure 4 for a more detailed functional diagram. 

TIMER 
INTERRUPT 
REQUEST 

LATCH 

INTERRUPT 
. LOGIC 

EXTERNAL 
INTERRUPT 
REQUEST 

LATCH 

EXTINT 

INT 
REQ 
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Table 1 Timer Characteristics 

Definitions 
Error = indicated time value - actual time value 
tpsc = tet> x prescale value 

Interval Timer Mode 
Single interval error, free-running (note 3) ± 6tet> 
Cumulative interval error, free-running (note 3) 0 
Error between two timer reads (note 2) ± (tpsc + tet» 
Start timer to stop timer error 
(notes 1,4) + tet> to - (tpsc + tet» 

Start timer to read timer error 
(notes ,1, 2) - 5tet> to - (tpsc + 7tet» 

Start timer to interrupt request error 
(notes 1, 3) - 2tet> to - 8tet> 

Load timer to stop timer error 
(note 1) + tet> to - (tpsc + 2tet» 

Load timer to read timer error 
(notes 1,2) - 5tet> to - (tpsc + 8tet» 

Load timer to interrupt request error 
(notes 1, 3) - 2tet> to - 9tet> 

Pulse Width Measurement Mode 
Measurement accuracy (note 4) 
Minimum pulse width of EXT INT pin 

+ tet> to - (tpsc + 2tet» 
2tet> 

Event Counter Mode 
Minimum active time of EXT INT pin 
Minimum inactive time of EXT INT pin 

Notes 
1. All times that entail loading, starting, or stopping the timer are 

referenced from the end of the last machine cycle of the OUT or 
OUTS instruction. 

2tet> 
2t¢ 

2. All times that entail reading the timer are referenced from the end of 
the last machine cycle of the IN or INS instruction. 

3. All times that entail the generation of an interrupt request are 
referenced from the start of the machine cycle in which the 
appropriate interrupt request latch is set. Additional time may elapse if 
the interrupt request occurs during a privileged or multi·cycle 
instruction. 

4. Error may be cumulative if operation is repetitively performed. 

The desired timer mode, prescale value, starting and 
stopping the timer, active level of EXT INT pin, and local 
enabling or disabling of interrupts are selected by 
outputting the proper bit configuration from the 
accumulator to the interrupt control port (port 6) with an 
OUT or OUTS instruction. Bits within the interrupt 
control port are defined as follows: 
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Interrupt Control Port (Port 6) 
Bit 0 - External Interrupt Enable 
Bit 1 - Timer Interrupt Enable 
Bit 2 - EXT INT Active Level 
Bit 3 - Start/Stop Timer 
Bit 4 - Pulse Width/Interval Timer 
Bit 5 - -:- 2 Timer Prescale Values 
Bit 6 - -:- 5 Timer Prescale Values 
Bit 7 - -:- 20 Timer Prescale Values 

A special situation exists when reading t.he interrupt 
control port (with an IN or INS instruction). The 
accumulator is not loaded with the content of the ICP; 
instead, accumulator bits 0 through 6 are loaded with Os, 
while bit 7 is loaded with the logic level being applied to 
the EXT INT pin, thus allowing the status of EXT INT to 
be determined without the necessity of servicing an 
external interrupt request. This capability is useful in 
establishing a high-speed polled handshake procedure or 
for using EXT INT as an extra input pin if external 
interrupts are not required and the timer is used only in 
the interval timer mode. 

The rate at which the timer is clocked in the interval 
timer mode is determined by the frequency of an internal 
et> clock and by the division value selected for the 
prescaler. (The internal et> clock operates at one-half the 
external time base frequency.) If ICP bit 5 is set and bits 
6 and 7 are cleared, the prescaler divides et> by two. 
Likewise, if bit 6ar 7 is individually set, the prescaler 
divides et> by 5 or 20, respectively. Combinations of bits 5, 
6, and 7 may also be selected. For example, if bits 5 and 
7 are set while 6 is cleared, the prescaler divides by 40. 
Thus, possible prescaler values are -:- 2, -:- 5, -:- 10, -:- 20, 
-:- 40, -:- 100, and -:- 200. 

Any of three conditions causes the prescaler to be reset: 
when the timer is stopped by clearing the ICP bit 3, on 
execution of an output instruction to port 7 (the timer is 
assigned port address 7), or on the trailing edge 
transition of the EXT INT pin when in the pulse width 
measurement mode. These last two conditions are 
explained in more detail below. 

An OUT or OUTS instruction to port 7 loads the content 
of the accumulator to both the timer and the 8-bit 
modulo-N register, resets the prescaler, and clears any 
previously stored timer interrupt request. As previously 
noted, the timer is an 8-bit down counter that is clocked 
by the prescaler in the interval timer mode and in the 
pulse width measurement mode. The prescaler is not 
used in the event counter mode. The modulo-N register 
is a buffer whose function is to save the value that was 
most recently output to port 7. The modulo-N register is 
used in all three timer modes. 
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Interval Timer Mode- When ICP bit 4 is cleared (logic 0) 
and at least one prescale bit is set, the timer operates in 
the interval timer mode. When bit 3 of the ICP is set, the 
timer starts counting down from the modulo-N value. 
After counting down to H '01', the timer returns to the 
modulo-N value at the next count. On the transition from 
H '01' to H 'N', the timer sets a timer interrupt request 
latch. Note that the interrupt request latch is set by the 
transition of H 'N' in the timer, thus allowing a full 256 
counts if the modulo-N, register is preset to H '00'. If bit 1 
of the ICP is set, the interrupt request is passed on to 
the CPU section of the F38E70. However, if bit 1 of the 
ICP is a logic 0, the interrupt request is not passed on to 
the CPU section but the interrupt request latch remains 
set. If ICP bit 1 is subsequently set, the interrupt request 
is then passed on to the CPU section. (Recall from the 
discussion of the status register interrupt control bit that 
the interrupt request is acknowledged .by the CPU 
section only if ICB is set.) Only two events can reset the 
timer interrupt request latch: when the timer interrupt 
request is acknowledged by the CPU section, or when a 
new load of the modulo-N register is performed. 

Consider an example in which the modulo-N register is 
loaded with H '64' (decimal 100). The timer interrupt 
request latch is set at the 100th count following the 
timer start, and the timer interrupt request latch is 
repeatedly set on precise 100-count intervals. If the 
prescaler is set at ..;- 40, the timer interrupt request latch 
is set every 4000 4> clock periods. For a 2 MHz 4> clock 
(4 MHz time base frequency), this produces 2 ms 
intervals. 

The range of possible intervals is from 2 to 51,200 4> 
clock periods (1 /lS to 25.6 ms for a 2 MHz 4> clock). 
However, approximately 50 4> periods is a practical 
minimum because the time between setting the interrupt 
request latch and the execution of the first instruction of 
the interrupt service routine is at least 29 4> periods (the 
response time is dependent upon how many privileged 
instructions are encountered wt;':'n the request occurs). 
To establish time intervals greater than 51,2004> clock 
periods is simply a matter of using the timer interrupt 
service routine to count the number of interrupts, saving 
the result in one or more of the scratchpad registers 
until the desired interval is achieved. With this 
technique, virtually any time interval, or several time 
intervals, may be generated. 

The timer may be read at any time and in any mode using 
an input instruction (IN 7 or INS 7) and may take place 
"on-the-fly" without interfering with normal timer 
operation. Also, the timer may be stopped at any time by 
clearing bit 3 of the ICP. The timer holds its current 
contents indefinitely and resumes counting when bit 3 is 
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again set. Recall, however, that the prescaler is reset 
whenever the timer is stopped; thus, a series of starting 
and stopping results in a cumulative truncation error. 

A summary of other timer errors is given in the timing 
section. For a free-running timer in the interval timer 
mode, the time interval between any two interrupt 
requests may be in error by ± 6 4> clock periods, although 
the cumulative error over many intervals is zero. The 
prescaler and timer generate precise intervals for setting 
the timer interrupt request latch, but the time-out may' 
occur at any time within a machine cycle. (There are t'NO 

types of machine cycles: short cycles, which consist of 4 
4> clock periods, and long cycles, whi"ch consist of 6 4> 
clock periods.) In the multi-chip F8 family, there is a 
signal called the write clock that corresponds to a 
machine cycle. Interrupt requests are synchronized with 
the internal write clock, thus giving rise to the possible 
± 6 4> error. Additional errors may arise due to the 
interrupt request occurring while a privileged instruction 
or multi-cycle instruction is being executed. 
Nevertheless, for most applications all of the above 
errors are negligible, especially if the desired time 
interval is greater than 1 ms. 

Pulse Width Measurement Mode-When ICP bit 4 is set 
(logic 1) and at least one prescale bit is set, the timer 
operates in the pulse width measurement mode. This 
mode is used for accurately measuring the duration of a 
pulse applied to the EXT INT pin. The timer is stopped 
and the prescaler is reset whenever EXT INT is at its 
inactive level. The active level of EXT INT is defined by 
ICP bit 2: if cleared, EXT INT is active LOW; if set, EXT 
INT is active high. If ICP bit 3 is set, the prescaler and 
timer start counting when EXT INT transitions to the 
active level. When EXT INT returns to the inactive level, 
the timer stops, the prescaler resets, and, if ICP bit 0 is 
set, an external interrupt request latch is set. (Unlike 
timer interrupts, external interrupts are not latched if the 
ICP interrupt enable bit is not set.) 

As in the interval timer mode, the timer may be read at 
any time and may be stopped at any time by clearing ICP 
bit 3; the prescaler and ICP bit 1 function as previously 
described, and the timer still functions as an 8-bit binary 
down counter, with the timer interrupt request latch 
being set on the timer transition from H '01' to H 'N'. 
Note that the EXT INT pin has nothing to do with loading 
the timer; its action is that of automatically starting and 
stopping the timer and of generating external interrupts. 
Pulse widths longer than the prescale value times the 
modulo-N value are easily measured by using the timer 
interrupt service routine to store the number of timer 
interrupts in one or more scratchpad registers. 
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As for accuracy, the actual pulse duration is typically 
slightly longer than the measured value because the 
status of the prescaler is not readable and is reset 
when the timer is stopped. Thus, for maximum accuracy, 
it is advisable to use a small division setting for 
the prescaler. 

Event Counter Mode- When ICP bit 4 is cleared and all 
prescale bits (lCP bits 5, 6, and 7) are cleared, the timer 
operates in the event counter mode. This mode is used 
for counting pulses applied to the EXT INT pin. If ICP bit 
3 is set, the timer decrements on each transition from 
the inactive level to the active level of the EXT INT pin. 
The prescaler is not used in this mode, but, as in the 
other two timer modes, the timer may be read at any 
time and may be stopped at any time by clearing ICP bit 
3; ICP bit 1 functions as previously described, and the 
timer interrupt request latch is set on the timer transition 
from H '01' to H 'N'. 

Normally, ICP bit 0 should be kept cleared in the event 
counter mode; otherwise, external interrupts are 
generated on the transition from the inactive level to the 
active level of the EXT INT pin. 

For the event counter mode, the minimum pulse width 
required on EXT INT is 2 ¢ clock periods and the 
minimum inactive time is 2 ¢ clock periods; therefore, 
the maximum repetition rate is 500 Hz. 

External Interrupts 
When the timer is in the interval timer mode, the EXT INT 
pin is available for non-timer-related interrupts. If ICP bit 
o is set, an external interrupt request latch is set when 
there is a transition from the inactive level to the active 
level of EXT INT. (EXT INT is an edge-triggered input.) 
Theihterrupt request is latched either until acknowleged 
by the CPU section or until ICP bit 0 is cleared (unlike 
timer interrupt requests, which remain latched even when 
ICP bit 1 is cleared). External interrupts are handled in 

-0 the same fashion when the timer is in the pulse width 
..c measurement mode or in the event counter mode, except 
~ . that only in the pulse width measurement mode is the 
«s external interrupt request latch set on the trailing edge 
u.. of EXT INT, that is, on the transition from the active level 

to the inactive level. 

Interrupt Handling 
When either a timer or an external interrupt request is 
communicated to the CPU section of theF38E70, it is 
acknowledged and processed at the completion of the 
first non-privileged instruction if the interrupt control bit 
of the status register is set. If the interrupt control bit is 
not set, the interrupt request continues until either the 
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interrupt control bit is set and the CPU section 
acknowledges the interrupt or the interrupt request is 
cleared as previously described. 

If there are both a timer interrupt request and an external 
interrupt request when the CPU section starts to process 
the requests, the timer interrupt is handled first. 

When an interrupt is allowed, the CPU section requests 
that the interrupting element pass its interrupt vector 
address to the program counter via the data bus. The 
vector address for a timer interrupt is H '020'. The vector 
address for external interrupts is H 'OAO'. After the vector 
address is passed to the program counter, the CPU 
section sends an acknowledge signal to the appropriate 
interrupt request latch, which clears that latch. The 
execution of the interrupt service routine then 
commences. The return address of the original program 
is automatically saved in the stack register, P. 

Power·on Clear 
When power is applied to the F38E70, the program 
counter and the ICB bit of the status register are 
cleared. Ports 4, 5, 6, and 7 are loaded with H '00' (thus, 
the 110 pins for ports 4 and 5 are at VOH). The contents of 
other registers and ports are undefined. The first 
program instruction is then fetched from EPROM 
location H '000'. 

External Reset 
When RESET is taken LOW, the content of the program 
counter is pushed to the stack register, and the program 
counter and the ICB bit of the status register are then 
cleared. The original stack register content is lost. As 
with power-on clear, ports 4, 5, 6, and 7 are loaded 
with H '00'. The contents of all other registers and 
ports are unchanged. When RESET is taken HIGH, the 
first program instruction is fetched from EPROM location 
H '000'. 

Test Logic 
Special test logic is implemented to allow access to the 
internal main data bus for test purposes. 

In normal operation, the TEST pin is unconnected or is 
connected to GND. When TEST is placed at a TTL level 
(2.0 V to 2.6 V), port 4 becomes an output of the internal 
data bus and port 5 becomes a wired-OR input to the 
internal data bus. The data appearing on the port 4 pins 
is logically true, whereas input data forced on port 5 
must be logically false. When TEST is placed at a HIGH 
level (6.0 V to 7.0 V), the ports act as. above and, 
additionally, the 2K x 8 program ROM is prevented from 
driving the data bus. In this mode, operands and 
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instructions may be forced externally throug,h port 5 
instead of being accessed from the program ROM. When 
TEST is in either the TTL state or the HIGH state, 
STROBE 'ceases its normal function and becomes a cycle 
clock (identical to the F8 multi-chip system write clock, 
except inverted). 

Timing complexities render the capabilities associated 
with the TEST pin impractical for use in a user's 
application, but these capabilities are sufficient to 
enable Fairchild to implement a rapid method for 
thoroughly testing the F38E70. 

F38E70 Clocks 
The time base for the F38E70 may originate in one of 
four external sources. The four external configurations 
are shown in Figure 5. There is an internal 20 pF 
capacitor between XTL1 and GND, and also between 
XTL2 and GND. Thus, external capacitors are not 
required. In all external clock modes, the external tim'e 
base frequency is divided by two to form the internal 
1> clock. 

Instruction Set 
The F38E70 executes the entire instruction set of the 
multi-chip F8 family (F3850 family). Of course, the STORE 
instruction is of little use in the F38E70 because only 
read-only memory exists in the addressing range of the 
data counter (the data counter, however, is incremented if 
STORE is executed). 
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Fig_ 5 Clock Configurations 

Crystal Mode External Mode 

ATCUT1-4MHz OPEN EXTERNAL 
CLOCK 

RC Mode LC Mode 

Vee 

~ ~L 
-=- ~ CEXTERNAL * (OPTIONAL-CAN 

..L BE OMITTED) L_-ir- _.J 

Minimum R = 4kf/ 

C = 20.5 pF ± 2.5 pF + CEXTERNAL 

1 

fMIN == 1.1 RC+65ns 

1 
fMAX == 1-.0-R-C-+-1-5-ns 

Example with CEXTERNAL = 0 

R= 15 kf/± 5% 
f == 2.9MHz±26% 

CEXTERNAL (OPTIONAL) 

Minimum L= 0.1 mH 
Minimum Q = 40 

Maximum CEXTERNAL = 30 pF 

C= 10 pF± 1.3 pF+CEXTERNAL 

1 
f==-

- 27r vIC 

Example with CEXTERNAL =.0 

L= 0.3 mH ± 10% 
f == 3.0 MHz± 10% 
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Controller Products 

F3850 

F3851 A 

F3851 

F3853 

F3856 

F3856A 

F3861A 
F3861B 
F3861C 
F3861D 
F3861E 

F3871E 
F3871F 
F3871G 
F3871H 
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CPU with 64 bytes of RAM and two 8-bit bidirectional 1/0 ports 

PSU with two 8-bit bidirectional 1/0 ports and 1 K bytes of FAIRBUG bootstrqp 
debugging program 

PSU with two 8-bit bidirectional 1/0 ports and 1 K bytes of user-programmable mask 
ROM 

Memory interface for static RAM or ROM 
/ 

.PSU with two 8-bit bidirectional 1/0 ports and 2K bytes of user-programmable mask 
ROM, and an on-board binary timer I 

PSU with two 8-bit bidirectional 1/0 ports and 2K bytes of KD-BUG monitor program 
ROM 

PIO with two 8-bit bidirectional 1/0 ports and a software-programmable polynomial 
timer 

PIO with two 8-bit,bidirectional 1/0 ports and an F3870-type, software-programmable 
binary timer 

F3851 
PROGRAM 
STORAGE UNIT 

F3853 
STATIC MEMORY 
INTERFACE 

F3856 
PROGRAM 
STORAGE UNIT 

F3861 
PERIPHERAL 
INPUT/OUTPUT 

I 

F8 FAMILY ORGANIZATION 

F3850 
CENTRAL PROCESSING 
UNIT 

f---

-
f---

~ 

F3871 
PERIPHERAL 
INPUT/OUTPUT 
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Product Listing 
Device No. Description Device No. 

F6800P MPU F6820S 
F6800CP MPU F6821P 
F6800S MPU F6821S 
F6800CS MPU F68A21P 
F68AOOP MPU F68A21S 

F68AOOS MPU F68B21P 
F68BOOP MPU F68B21S 
F68BOOS MPU F6840P 
F6802P MPU F6840S 
F6802S MPU F68A40P 

F6882P MPU F68A40S 
F6882S MPU F68B40P 
F6808P MPU F68B40S 
F6808S MPU F6844P 
F6809P MPU F68A44P 

F68A09P MPU 
F68B09P MPU F6845P 
F6809E MPU F68A45P 
F68A09E MPU F68B45P 
F68B09E MPU F6845AP 
F6810P RAM 
F6810S RAM 
F68A10P RAM 

. F68A10S RAM F68A45AP 
F68B10P RAM F68B45AP 
F68B10S RAM F6846P 
F6820P PIA F6846S 

Development Board 
PEP 68-F6802, F6809 Prototyping Module 

ROM Family 
Fairchild Equivalent EPROM 

16K ROM 16K EPROM, 
F35316 2716 
F68316 2716 

32K ROM 32K EPROM 
F3533 2732 
F68332 2732 
F3532 2732 
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Description Device No. Description 

PIA F6847P VDG 
PIA F6847S VDG 
PIA F6850P ACIA 
PIA F6850S ACIA 
PIA F68A50P ACIA 

PIA F68A50S ACIA 
PIA F68B50P ACIA 
PIM F68B50S ACIA 
PIM F6852P SSDA 
PIM F6852S SSDA 

PIM F68A52P SSDA 
PIM F68A52S SSDA 
PIM F68B52P SSDA 

DMAC F68B52S SSDA 
DMAC F6854P ADLC 

F6854S ADLC 
CRT Controller F68A54P ADLC 
CRT Controller F68A54S ADLC 
CRT Controller F68B54P ADLC 
CRT Controller F68B54S ADLC 

CRT Controller F6856P SPCC 
CRT Controller F6856S SPCC 

COMBO F3846P SPCC 
COMBO F3846S SPCC 

F68456P SPCC 
F68456S SPCC 
F68488P GPIA 
F68488S GPIA 

Fairchild Equivalent EPROM 

64K ROM 24-Pin 64K ROM 24-Pin 
F3564 68764 
F3565 68764 
F3566 68766 

64K ROM 28-Pin 64K ROM 28-Pin 
F3568 2764 
F3569 2764 
F3570 2764 
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Description 

The Fairchild F6801/F6803 is an 8-bit single-chip microcom
puter unit (MCU) which significantly enhances the 
capabilities of the F6800 family. It includes an upgraded 
F6800 microprocessor unit (MPU) with upward-source and 
object-code compatibility. The F6801lF6803 MCU can func
tion as a monolithic microcomputer or can be expanded to 
a 64K byte address space. Features of the F6801/F6803 
MCU include: 

• Enhanced F6800 Instruction Set 
• 8 x 8 Multiply Instruction 
• Serial Communications Interface (SCI) 
• 16·bit Three·Function Programmable Timer 
• Bus Compatibility with the F6800 Family 
• 2048 Bytes of ROM (F6801 Only) 
• 128 Bytes of RAM 
• 64 Bytes of RAM, Retainable During Powerdown 
• 29 Parallel 1/0 and Two Handshake Control Lines 
• Internal Clock. Generator With Divide·by·Four Output 
• Interrupt Capability 
• TTL compatible 
• 40·Pin Ceramic or Plastic Package 
• + 5V Power Supply 

The F6801/F6803 MCU can be configured to function in a 
wide variety of applications. This flexibility is provided by 
its ability to be hardware-programmed into eight different 
operating modes. The operating mode controls the con
figuration of 18 of the 40 MCU pins, available on-chip 
resources, memory map, location of interrupt vectors, and 
type of external bus. Configuration of the remaining 22 
pins is not dependent on the operating mode. 

The F6803 can be considered an F6801 that operates in 
Modes 2 and 3 only (either internal RAM with no ROM, or 
no internal RAM or ROM, respectively). 
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Microprocessor Product 

Connection Diagram 

Vss E 

XTAL1 39 SC, 

EXTAL2 38 SC2 

NM 37 P 30 

IR01 36 P 3, 

RESET 35 P 32 

Vee 34 P 33 

P 20 33 P 34 

P 2, 32 P 35 

P 22 10 31 P 36 

P23 11 30 P 37 

P 24 12 29 P40 

P,o 13 28 P 4, 

P" 14 27 P 42 

P'2 15 26 P 43 

P'3 16 25 P 44 

P 14 17 24 P 45 

P'5 18 23 P46 

P'6 19 22 P47 

PH 20 21 Vee 
STANDBY 
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Block Diagram 

1Ft 
EXPANDED MULTIPLEXED 

~ EXPANDED NON·MULTIPLEXED 

I I SINGLE CHIP _---... 

P47 
P4S 
P4S 
P44 
P43 
P42 
P41 
P40 

A7/D7 D7 
As/Os Os 
As/Os 05 
A41D4 0 4 
A3/ D3 03 
A2/D2 02 
A11D1 01 
Ao/Do Do 

R/W R/W 
AS lOS 

A1S A1 
A14 As 
A13 As 
A12 A4 
A11 A3 
A10 A2 
A9 Al 
As Ao 
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I/O ...... 
I/O ...... 
110 ...... 
110 ...... 
110 ...... 
I/O 
110 
I/O 

OS3 
IS3 

PORT 
3 

PORT 
4 

MUX 

F6801/F6803 

MPU 

PORT 
2 

TIMER 

SC1 

PORT 
1 

MODE 

"'~~-"--I--+-"'" P20 

"'~I----""'-+-..... P21 

I.~I--~--........... P22 

I.~I--~~--..... P23 

"'~I--~.f--I-__ ..... P24 

P10 
II • P11 

P12 
P13 
P14 
P1S 
P1S 
P11 
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Description 

The Fairchild F6809 8-bit Microprocessor is an advanced, 
high-performance member of the F6800 family, It offers 
greater throughput, improved byte efficiency, and 
increased adaptability to various software disciplines, 
including position-independent code, re-entrancy, 
recursion, block structuring, and high-level language 
generation, The F6809 is compatible with all F6800 
peripheral devices and is upward source code 
compatible with F6800-series microprocessors. The 
device is available in three frequency ranges: 1.0 MHz 
(F6809). 1.5 MHz (F68A09). and 2.0 MHz (F68B09). 

Architectural improvements, such as additional 16-bit 
registers and dual 8-bit data paths, allow for powerful 
enhancements to the instruction set and addressing 
capabilities. 

• Compatible with Entire F6800 Family 
-Hardware Interfaces with all F6800 Peripherals 
-Software Has Upward·Compatible Instruction Set 

and Addressing Modes 
• Two 16·Bit Index·Registers 
• Two Indexable 16·Bit Stack Pointers 
• Two 8·Bit Accumulators Can Be Concatenated to 

Form One 16·Bit Accumulator 
• Direct Page Register Allows Direct Addressing 

Throughout Memory Map 
• Single + 5 V Supply 
• On·Chip Oscillator 
• MRDY Input Extends Data Access Time for Use with 

Slow Memory , 
• DMA/BREQ Allows Access to Bus for DMA and 

Memory Refresh 
• Fast Interrupt Request (FIRQ) Stacks Only Program 

Counter and Condition Code Register 
• Interrupt Acknowledge Output Allows Vectoring by 

Device 
• Sync Acknowledge Output Allows for Synchronization 

to External Event 
• 16·Bit Arithmetic (ADD, SUBTRACT, COMPARE, 

LOAD, STORE) 
• 8 x 8 Unsigned Multiply 
• Transfer/Exchange all Registers 
• Push/Pull all Registers 
• Ten Addressing Modes 
• Expanded Indexed Addressing, Accumulator or up to 

16·Bit Offset, Auto·lncrement/Decrement by One 
or Two 

• True Indirect Addressing 
• Load·Effective Address 
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F6809/F68A09/F68B09 
Central Processing Unit 

Microprocessor Product 

Connection Diagram 

Vss HALf 

NMI 39 XTAL 

IRa 38 EXTAL 

FIRO 37 RES 

BS 36 MROY 

BA 35 a 

Vee 34 E 

Ao 33 OMA/BREO 

Al 32 R/W 

A2 10 31 Do 

A3 11 30 0 1 

A4 12 29 O2 

As 13 28 03 

A6 14 27 0 4 

A7 15 26 Os 

As 16 25 0 6 

Ag 17 24 0 7 

A10 18 23 A1S 

All 19 22 A14 

A12 21 A13 

(Top View) 
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A Schlumberger Company 

Block Diagram 
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F6809/68A09/F68B09 

_--RES 
NMI 

_-- DMA/BREO 
R/W 

HALt 
BA 

BS 
---XTAL 

EXTAL 

MRDY 

E 
L.---~O 
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Description 

The Fairchild F6809E 8-bit microprocessor is an advanced, 
high-performance member of the F6800 family. It offers 
greater throughput, improved byte efficiency, and increas
ed adjustability to various software disciplines, including 
position-independent code, re-entrancy, recursion, block 
structuring, and high-level language generation. The 
F6809E is compatible with all F6800 peripheral devices 
and is upward source code compatible with F6800-series 
microprocessors. It is available in three frequency ranges: 
1.0 MHz (F6809E); 1.5 MHz (F68A09E); 2.0MHz (F68B09E). 

Architectural improvements, such as additional 16-bit 
registers and dual 8-bit data paths, allow for powerful 
enhancements to the instruction set and addressing 
capabilities. 

External clock inputs are provided on the F6809E to allow 
synchronization with peripherals, systems, or other MPUs. 

• Compatible with Entire F6800 Family 
. Hardware Interfaces with All F6800 Peripherals 
• Software Has Upward·Compatible Instruction Set and 
Addressing Modes 

• Two 16·Bit Index Registers 
• Two Indexable 16·Bit Stack Registers 
• Two 8·bit Accumulators Can Be Connected to Form 

One 16·Bit Accumulator 
• Direct Page Register Allows Direct Addressing 

Throughout Memory Map 
• External E and a Clock Inputs Allow Synchronization 
• TSC Input Controls Internal Bus Buffers 
• LlC Output Indicates Opcode Fetch 
• AVMA Output Allows Efficient use of Common 

Resources in a· Microprocessor System 
• ' Fast Interrupt Request Input Stacks Only Program 

Counter and Condition Code Register 
• Interrupt Acknowledge Output Allows Vectoring by 

Device 
• Sync Acknowledge Output Allows for Synchronization 

to External Event 
• Single Bus·Cycle Reset 
• Single + 5 V Supply 
• Early Address Valid Allows Use with Slower Memories 
• Early Write· Data for Dynamic Memories 
• 10 Addressing Modes 
• True Indirect Addressing 
• Expanded Indexed Addressing 
• 1464 Instructions with Unique Addressing Modes 
• Recognizes 8x8 Unsigned Multiply 
• 16·Bit Arithmetic 
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F6809E/F68A09E/F68B09E 
Central Processing Unit 

Microprocessor Product 

Connection Diagram 

Vss HALT 

NMI 22 TSC 

iRa 23 LlC 

FIRQ 24 RES 

BS 25 AVMA 

BA 6 26 Q 

Vee 27 E 

Ao 28 BUSY 

Al 9 Rm 

A2 10 DO 

A3 11 31 0 1 

A4 12 32 O2 

As 13 03 

As 14 34 04 

A7 15 05 

As 16 06 

Ag 17 07 

A10 18 A15 

All 19 A14 

A12 20 A13 
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Block Diagram 
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F6809E/F68A09E/F68B09E 

---Vee 
~Vss 

....----RES 
NMI 

FIRO 
IRO 

....... Jr.::=-l~ LlC 
....---..... AVMA 

RNi 
TSC 

HALT 
BA 

BS 
L--...... BUSy 

....... --E 
'------0 
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Description 

The Fairchild F6845 CRT Controller (CRTC) provides an in
terface between a microprocessor (MPU) and a raster scan 
CRT device. The CRTC is used in microprocessor-based 
controller systems for CRT terminals in stand-alone or 
multiterminal configurations, including smart, program
mable CRT terminals, video games, and information 
displays. 

The F6845 CRTC is designed with an optimum hard
ware/software balance that achieves integration of all key 
functions and maintains flexibility. All keyboard functions, 
read/write operations, cursor movements, and editing are 
under microprocessor control. The F6845 provides video 
timing and refresh memory addressing. 

• Monochrome or Color CRT Applications 

• Used with "Glass·Teletype", Smart, Programmable, 
Intelligent CRT Terminals; Video Games; Information 
Displays 

• Alphanumeric, Semigraphic, and Full Graphic 
Capability 

• Fully Programmable via Processor Data Bus; Timing 
can be Generated for Almost Any Alphanumeric 
Screen Format (e.g., 80 x 24, 72 x 64, and 132 x 20) 

• Single + 5 V Supply 

• F6800·Compatible Bus Interface 

• TTL·Compatible Inputs and Outputs 

• Start Address Register Provides Hardware Scroll (By 
Page, Line, or Character) 

• Programmable Cursor Register Allows Control of 
Cursor Format and Blink Rate 

• Light Pen Register 

• Refresh (Screen) Memory Can Be Multiplexed Between 
the CRTC and the MPU, Thus Removing the 
Requirements for Line Buffers or External 
DMA Devices 

• Programmable Interlace or Non·lnterlace Scan Modes 

• 14-Blt Refresh Address Allows up to 16K of Refresh 
Memory for Use in Character or Semlgraphic Displays 

• 5·Blt Row Address Allows up to 32 Scan·Line 
Character Blocks 

• 512K Address Space is Available for Graphics System 
by Using Both the Refresh and Row Addresses 

• Refresh Addresses are Provided During Retrace, Allow· 
ing the CRTC to Provide Row Addresses to Refresh 
Dynamic RAM . 

• Programmable Skew for Cursor and Display 
Enable (DE) 
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F6845/F6845A 
CRT Controller 

Microprocessor Product 

Connection Diagram 

GND 

RESET 

lPSTB 

MAO 

MA1 

MA2 

MA3 

MA4 

MAS 

MA6 

MA7 

MAS 

MA9 

MA10 

MA11 

MA12 

MA13 

DE 

CURSOR 

VCC 

Signal Functions 

{ 

cs 
. RS 

DEVICE 
CONTROL E _ 

--.. RIW 
RESET 

DO 

01 

02 

DATA 03 
BUS 04 

05 

06 

VS 

HS 

DE 

CURSOR 

ClK 

lPSTB 

VS 

HS 

RAO 

RA1 

RA2 

RA3 

RA4 

DO 

01 

02 

03 

04 

05 

06 

07 

CS 

RS 

E 

RtW 

ClK 

DISPLAY 
MEMORY 
ADDRESSING 
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Description 
The F6856 Synchronous Protocol Communications 
Controller (SPCC) is a monolithic n-channel MaS LSI 
circuit designed to satisfy the major interface 
requirements of the bit-oriented protocol (BOP) and byte
control protocol (BCP). The SPCC converts parallel data 
from the CPU into a continuous serial data stream for 
transmission. Simultaneously, it converts received serial 
data to parallel data for the CPU. The SPCC is organized 
to interface with either an 8- or 16-bit bidirectional data 
bus, is fully TTL-compatible, and operates from a single 
+ 5 V supply. 

• F6aOO and aoao Bus Compatible 
• Data Rate From DC to 1 M BPS 
• Bit·Oriented Line Control Protocols: 

SDLC,ADCCP,HDLC 
• Automatic Detection and Generation of Special 

Control Sequences (e.g., Flag, Abort, Go·Ahead) 
• Zero Insertion and Deletion 
• Primary or Secondary Station Select 
• Global Address 
• Automatic Extended Address 
• One or Two Control Bytes 
• Data Character Length From Five to Eight Bits 

with 1· to a·Bit Residual Last Character 
• CCITT·CRC Error Detection 
• Interrupt on End of Message 
e IBM Retail Store Loop Mode 

• Byte Control Protocol: IBM BISYNC 
• Special Character Generation: OLE, SYNC 
• Special Character Detection: OLE, SYNC, SOH, 

STX, ITB, ETB, ETX 
• ASCII or EBCDIC 
• Non·Transparent Mode and Transparent Mode 
• a·Bit Character Length 
• Automatic Fill Character Insertion with Selectable 

Stripping 
• CCITT or CRC·16 Error Detection 
• Interrupt on End of Message 

• Byte Control Protocols: DDCMP and Other 
Programmable SYNC Characters 
• 5· to a·Bit Character Length 
• Selectable CRC Error Detection 
• Automatic Fill Character Insertion with Selectable 

Stripping 
• Directly Addressable Parameter Control Registers: 

Mode, SYNC/Address, Transmitter Control, and 
Receiver Control 

© Ie MASTER 1983 

F6856 
Synchronous Protocol 
Communications Controller 

Microprocessor Product 

• Separate Addressable Status and Data Registers for 
Receiver and Transmitter 

• Modem Handshake Signals: 
RTS, CTS, DTR, DSR, and CD 

• NRZ or NRZI (Zero·Complementing) 
• Full· or Half·Duplex Operation 
• Self·Test Loop Mode 
• a· or 16·Bit Bidirectional l·State Data Bus 
• TTL·Compatible 
• Single + 5 V Supply 
• 40·Pin Package 

Connection Diagram 
40·Pin DIP 

TSO 

TCLK 

RTS 

a 
R/W 

08 

09 

010 

011 

012 

013 

014 

015 

ROA 

A2 

Al 

Ao 

BYTE 

E 

Vss 

(Top View) 

Vee 

RCLK 

RSI 

RSOF 

OSR 

00 

01 

02 

03 

04 

05 

Os 

07 

CD 

CTS 

TBMT 

IRQ. 

OTR 

MISC 

CE 
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A Schlumberger Company 

F6800 MICROPROCESSING UNIT (MPU) 
GENERAL DESCRIPTION - The F6800 is a monolithic 8·bit microprocessor forming 
the central control function for Fairchild's F6800 family. Compatible with TTL, the 
F6800, as with all F6800 system parts, requires only one 5.0 V power supply and no 
external TTL devices for bus interface. 

The F6800 is capable of addressing 65K bytes of memory with its 16·bit address lines. 
The 8·bit data bus is bi·directional as well as 3·state, making direct memory addressing 
and multiprocessing applications possible. Two temperature ranges are available. The 
F6800 is O°C to 70°C and the F6800C is _40°C to +85°C. 

• B-BIT PARALLEL PROCESSING 
• BI·DIRECTIONAL DATA BUS 
• 16-BIT ADDRESS BUS - 6SK BYTES OF ADDRESSING 
• 72 INSTRUCTIONS - VARIABLE LENGTH 
• SEVEN ADDRESSING MODES - DIRECT, RELATIVE,IMMEDIATE,INDEXED, EXTENDED, 

IMPLIED AND ACCUMULATOR 

• VARIABLE LENGTH STACK 
• VECTORED RESTART 
• MASKABLE INTERRUPT VECTOR 
• SEPARATE NON·MASKABLE INTERRUPT - INTERNAL REGISTERS SAVED IN STACK 
• SIX INTERNAL REGISTERS - TWO ACCUMULATORS, INDEX REGISTER, PROGRAM 

COUNTER, STACK POINTER AND CONDITION CODE REGISTER 
• DIRECT MEMORY ADDRESSING IDMAI AND MULTIPLE PROCESSOR CAPABILITY 
• CLOCK RATES 1 MHz, 1.S MHz, 2 MHz 
• SIMPLE BUS INTERFACE WITHOUT TTL 
• HALT AND SINGLE INSTRUCTION EXECUTION CAPABILITY 
• TWO TEMPERATURE RANGES - F6BOO O°C TO 70°C 

F6BOOC _40°C TO +BSoC 

F6802/F6882 WITH CLOCK AND RAM 
GENERAL DESCRIPTION - The F6802/F6882 is a monolithic 8·bit microprocessor 
that contains all the registers and accumulators of the F6800, plus an interval clock 
oscillator and driver on the same chip. It also has 128 bytes of RAM on·board, 
located at hex addresses $0000 to $007F. 

The F6802/F6882 is completely software·compatible with the F6800 microprocessor 
and the entire F6800 family of parts. 

• ON·CHIP CLOCK CIRCUIT 
• 128 x 8·BIT ON·CHIP RAM 
• 8 BYTES OF RAM ARE RETAINABLE ON THE F6882 
• 32 BYTES OF RAM ARE RETAINABLE ON THE F6802 
• SOFTWARE·COMPATIBLE WITH THE F6800 
• STANDARD TTL·COMPATIBLE INPUTS AND OUTPUTS 
• 8·BIT BIDIRECTIONAL DATA BUS 
• 16·BIT MEMORY ADDRESSING 
• INTERRUPT CAPABILITY 

F6808 MPU WITH CLOCK 
GENERAL DESCRIPTION - The f6808 is a monolithic 8·bit microprocessor that con· 
tains all the registers and accumulators of the present F6800 plus an internal clock oscillator 
and driver on the same chip. 

The F6808 is completely software compatible with the F6800 as well as the entire F6800 
family of parts. The F6808 is expandable to 65K words. 

This very cost-effective MPU allows the designer to use the F6808 in consumer as well as 
industrial applications without sacrificing industrial specifications. 

• ON·CHIP CLOCK CIRCUIT 
• SOFTWARE COMPATIBLE WITH THE F6BOO 
• EXPANDABLE TO 6SK WORDS 
• STANDARD TTL COMPATIBLE INPUTS AND OUTPUTS 
• B·BIT WORD SIZE 
• 16·BIT MEMORY ADDRESSING 
• INTERRUPT CAPABILITY 

NON M"5U.BlE INTERRUPT INMI) 

Vee Pin 8 
Vss Pins 1 21 

DATA 
BUFFER 

tttttttt 
26 21 18 29 30 31 32 lJ 
07 06 Os 04 OJ 02 D, Do 

F6800 MPU 

Vee Pins 8.35 
Vss PinS 1,21.36 

F6802/F6882 MPU 

MEMORVREAOY 3_ 

ENABLE 37 

RESET "0 

NONMASKA8lE INTERRUPT 6 

BUS AVAll"BlE 7 

VAUOMEMORYAOORES5 ~ 

F6810128 X 8-BIT RANDOM ACCESS MEMORY (RAM) 

GENERAL DESCRIPTION - F6810 is a byte·organized memory designed for use in 
bus·organized systems. It is fabricated with .N·channel silicon·gate technology. For ease 
of use, the device operates from a single power supply, has compatibility with TTL and 
DTL, and needs no clocks or refreshing because of static operation. 

The memory is compatible with the F6800 Microcomputer Family, providing random 
storage in byte increments. Memory expansion is provided through multiple Chip Select. 
inputs. 

• ORGANIZED AS 12B BYTES OF EIGHT BITS 
• STATIC OPERATION 
• BI·DIRECTIONAL 3·STATE DATA INPUT/OUTPUT 
• SIX CHIP SELECT INPUTS IFOUR ACTIVE LOW, TWO ACTIVE HIGHt 
• SINGLE S V POWER SUPPLY 
• TTL COMPATIBLE 
• MAXIMUM ACCESS TIME = 350 ns - F6B10-l 

450 ns - F6Bl0 
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AO 23 
AI 22 
A2 21 
A3 20 
A4 19 
AS 13 

A6 17 

CSS IS 
CS4 14 

CS3 13 

CS2 12 

CSI 11 

CSO 

F6808 MPU 

F6810 RAM 

ICC· PIN 24 
Vss' PIN 1 
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F6821 PERIPHERAL INTERFACE ADAPTER (PIA) 

GENERAL DESCRIPTION - The F6821 Peripheral Interface Adapter provides the uni· 
versal means of interfacing peripheral equipment to the F6BOO Microprocessing Unit 
(MPU). This device is capable of interfacing the MPU to peripherals through two B·bit 
bi·directional peripheral data buses and four control lines. 'No external logic is required 

for interfacing to most peripheral devices. 

The functional configuration of the PIA is programmed by the MPU during system 
initialization. Each of the peripheral data lines can be programmed to act as an input or 
output, and each of the four control/interrupt lines may be programmed for one of 
several control modes. This allows a high degree of flexibility in the overall operation of 

the interface. 

• S-BIT BI·DIRECTIONAL DATA BUS FOR COMMUNICATION WITH THE MPU 
• TWO BI·DIRECTIONAL S-BIT BUSES FOR INTERFACE TO PERIPHERALS 

• TWO PR-OGRAMMABLE CONTROL REGISTERS 
• TWO PROGRAMMABLE DATA DIRECTION REGISTERS 
• FOUR INDIVIDUALL Y·CONTROLLED INTERRUPT INPUT LINES; TWO USABLE AS 

A 
CONTRUlS 

l~A DATA I INTERfAC' 

PERIPHERAL CONTROL OUTPUTS Vss -L.-_____ -:-~ 

t· · CB, I' CONTBROLS 
• HANDSHAKE CONTROL LOGIC FOR INPUT AND OUTPUT PERIPHERAL OPERATION 
• HIGH IMPEDANCE 3·STATE AND DIRECT TRANSISTOR DRIVE PERIPHERAL LINES 
• PROGRAM CONTROLLED INTERRUPT AND INTERRUPT DISABLE CAPABI LlTY 
• CMOS DRIVE CAPABILITY ON SIDE A PERIPHERAL LINES 

F6840 PROGRAMMABLE TIMER (PTM) 

GENERAL DESCRIPTION-The F6840 IS a programmable subsystem component of 
the F6800 family designed to provide variable system time intervals. 

The F6840 has three 16-blt binary counters. three corresponding control registers and 
a status register. These counters are under software control and may be used to cause 
system interrupts andlor generate output signals. The F6840 may be utilized for such 
tasks as frequency measurements. event counting. interval measuring and similar. 
tasks. The device may be used for square wave generation. gated delay signals. single 
pulses of controlled duration. and pulse width modulation as well as system 
Interrupts. 

• OPERATES FROM A SINGLE 5 VOLT POWER SUPPLY 

• FULLY TTL COMPATIBLE 

• SINGLE SYSTEM CLOCK REQUIRED (ENABLE) 

• SELECTABLE PRESCALER ON TIMER ~ CAPABLE OF A 4 MHz 
INPUT 

• PROGRAMMABLE INTERRUPTS (IRQ) OUTPUTS TO MPU 

• READABLE DOWN COUNTER INDICATES COUNTS TO GO 
TO TIME-OUT 

• SELECTABLE GATING FOR FREQUENCY OR PULSE-WIDTH 
COMPARISON 

• RESET INPUT 
• THREE ASYNCHRONOUS EXTERNAL CLOCK ANa GATE! 

TRIGGER INPUTS INTERNALLY SYNCHRONIZED 

• THREE MASK ABLE OUTPUTS 

~ ) 1 
Vss Vee R"ESff 

F6844 DIRECT MEMORY ACCESS CONTROLLER 

GENERAL DESCRIPTION - The F6844 Direct Memory Access Controller (DMAC) 
transfers data directly between memory and peripheral device controllers. In bus
organized systems, such as those based on the F6800 microprocessor, the DMAC, 
rather than the MPU, controls the address and data buses. 

The DMAC bus interface includes select, read/write interrupt, transfer 
request/grant, and bus interface logic to permit data transfer over an 8-bit 
bidirectional data bus. The F6844 functional configuration is programmed through 
the data bus. The internal structure provides for control and handling of four 
individual channels, each of which is separately configured. Programmable control 
registers provide control for the transfer location and length, individual channel 
control and transfer mode configuration, priority of servicing, data chaining, and 
interrupt control. Status and control lines serve the peripheral controllers. 

The mode of transfer for each channel can be programmed as cycle-stealing or 
burst transfer. 

Typical applications include use with the F6856 Synchronous Protocol 
Communications Controller, the F6854 Advanced Data Link Controller, and the 
F68488 IEEE-488 Bus Controller. 

• FOUR DMA CHANNELS, EACH HAVING A 16-BIT ADDRESS REGISTER AND 
A 16·BIT BYTE COUNT REGISTER 

• 2M BYTE/SEC MAXIMUM DATA TRANSFER RATE 
• SELECTION OF FIXED OR ROTATING PRIORITY SERVICE CONTROL 
• SEPARATE CONTROL BITS FOR EACH CHANNEL 
• DATA CHAIN FUNCTION 
• ADDRESS INCREMENT OR DECREMENT UPDATE 
• PROGRAMMABLE INTERRUPTS AND DMA END TO PERIPHERAL 

CONTROLLERS 
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Block Diagram 

CB, 

F6821 PIA 

F6840 PTM 

A, ""0 A" A,2 Au A,. A,~ 
13 14 15 16 11 HI 19 

F6844DMAC 

TTTTTT 
I ~EGiSTER I 
• SE~ECT _ 
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F6846 ROM-I/O-TIMER 

GENERAL DESCRIPTION-The F6846 combination chip provides the means. In con
junction with the F6802. to develop a basic 2-chip microcomputer system. The F6846 
consists of 2048 bytes of mask programmable ROM. an 8-blt bl-dlrectional data port 
with control lines. and a 16-bit programmable timer-counter. 

This device is capable of interfacing with the F6802 (basic F6800. clock and 128 bytes of 
RAM) as well as the F6800 if desired. No external logic is required to Interface with most 
peripheral devices. 

.' 2048 8·BIT BYTES OF MASK·PROGRAMMABLE ROM 
• 8-BIT BI·DIRECTIONAL DATA PORT FOR PARALLEL INTERFACE PLUS TWO CONTROL LINES 
'. PROGRAMMABLE INTERVAL TIMER·COUNTER FUNCTIONS 
• PROGRAMMABLE I/O PERIPHERAL DATA, CONTROL AND DIRECTION REGISTERS 
• COMPATIBLE WITH THE COMPLETE F6800 MICROCOMPUTER PRODUCT FAMILY 
• nL·COMPATIBLE DATA AND PERIPHERAL LINES 
• SINGLE 5 VOLT POWER SUPPLY 

0,_ 
O2 -
0)_ 0._ 
°S-0

6

_ 

01-

'CSo -
'CS,-

140-
14,_ 
142 _ Chip 

A
J 

_ ,::~~cl 
A. _ Addre •• 

Input. 
As- and 
146 _ Logic 

Al_ 

Ae_ 
14

9
_ 

14'0_ 

2048 
Byte 
ROM 

'Muk Progr.mmable 

F6846 RIOT 

F68488 GENERAL PURPOSE INTERFACE ADAPTER (GPIA) 

GENERAL DESCRIPTION-The F68488 GPIA provides the means to interface between 
the IEEE 488 standard instrument bus and the F6800. The 488 instrument bus provides a 
n.eans for controlling and moving data from complex systems of multiple instruments. 

Tile F68488 will automatically handle all handshake protocol needed on the instrument 
bus. 

• SINGLE OR DUAL PRIMARY ADDRESS RECOGNITION 
• SECONDARY ADDRESS CAPABILITY 
• COMPLETE SOURCE AND ACCEPTOR HANDSHAKES 
• PROGRAMMABLE INTERRUPTS 
• RFD HOLD·OFF TO PREVENT DATA OVERRUN 
• PPERATES WITH DMA CONTROLLER 
• ~ERIAL AND PARALLEL POLLING CAPABILITY 
• TALK·ONLY OR LlSTEN·ONLY CAPABILITY 
• 6ELECTABLE AUTOMATIC FEATURES TO MINIMIZE SOFTWARE 
• SYNCHRONIZATION TRIGGER OUTPUT 
• F6800 BUS COMPATIBLE 

BUS I 
MGMT I 

TR, 
BUS HANDSHAKE 

r 
~ 

SRO 

F3448 

IFC 

~ 
~ 

RFD -DAV -
F3448 

>-I-~f----
~-L-__ .+-J 

~ 
010, -F3448 
~ 
~ 

0104 ~ 
01°5 

0106 

010 7 

DATA 110 TR2 

F68488 GPIA INTERFACE 

,I 

vcc 

I 

F68488 
GPIA 

Composite 
Status 

Register 

I 

_cP, 

-cP1 

~PP'I 

.-. PP, 

Peripheral ....--.. PP,> 
Interface ~ pp ( 

'B~f~rs - PP, 
-PP', 
....--. PP f , 

-pp. 

3:1 ~ 
03 
~ F6800 ". r" ~ BUS 

~ 
~ 
~ 

~ 
~ 
~ 
~ 
~ 

R'W -
~ 
~ 

~EG 

~RANT 

VSS 

F6850 ASYNCHRONOUS COMMUNICATIONS INTERFACE ADAPTER (ACIA) 

GENERAL DESCRIPTION - The F6850 Asynchronous Communications Interface 
Adapter (ACIA) provides the data formatting and control to interface serial asynchronous 
data communications -information to bus organized systems such as the F6800 Micro-
processing Unit, ' 

The bus interface of the F6850 includes select, enable, read/write, interrupt and bus 
interface logic to allow data transfer over an 8-bit bi-directional data bus, The parallel 
data of the bus system is serially transmitted and received by the asynchronous data 
interface, with proper formatting and error checking, The functional configuration of the 
ACIA is programmed via the data bus during system initialization. A programmable 
Control Register provides variable word lengths, clock division ratios, transmit control, 
receive control, and interrupt control. For peripheral or modem operation, three control 
lines are provided. These lines allow the ACIA to interface directly with the F6860 0-600 

,bps digital modem, 

• 8 AND 9-BIT TRANSMISSION 
• OPTIONAL EVEN AND ODD PARITY 
• PARITY, OVERRUN AND FRAMING ERROR CHECKING 
• PROGRAMMABLE CONTROL REGISTER 
• OPTIONAL +1. +16, AND +64 CLOCK MODES 
• UP TO 500 kbps TRANSMISSION 
• FALSE-START BIT DELETION 
• PERIPHERAL/MODEM CONTROL FUNCTIONS 
• DOUBLE BUFFERED 
• ONE OR TWO STOP BIT OPERATION 
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TRANSMIT CLOCK IT. elk) 4 _____ ---, 

.NA8l."'14----. 11 __ ____ 

REAQ/WRITE (RIWI13----.. _ 
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F6852 SYNCHRONOUS SERIAL DATA ADAPTER (SSDA) 

GENERAL DESCRIPTION - The F6852 Synchronous Serial Data Adapter provides a bi· 
directional serial interface for synchronous data information interchange. It contains 
interface logic for simultaneously transmitting and receiving standard synchronous com· 
munications characters in bus organized systems such as the F6800 Microprocessor systems. 

The bus interface of the F6852 includes Select, Enable, R,ead/Write, Interrupt, and bus 
interface logic to allow data transfer over an 8·bit bi·directional data bus. The parallel 
data of the bus system is serially transmitted and received by the synchronous data inter· 
face with synchronization, fill character insertion/deletion, and error checking. The func· 
tional configuration of the SSDA is programmed via the data bus during system initializa· 
tion. Programmable control registers provide control for variable word lengths, transmit 
control, receive control, synchronization control, and interrupt control. Status, timing 
and control Hnes provide peripheral or modem control. 

Typical applications include floppy disk controllers, cassette or cartridge tape controllers, 
data communications terminals, and numerical control systems. 

• PROGRAMMABLE INTERRUPTS FROM TRANSMITTER, RECEIVER, AND ERROR 

DETECTION LOGIC 
• CHARACTER SYNCHRONIZATION ON ONE OR TWO SYNC CODES 
• EXTERNAL SYNCHRONIZATION AVAILABLE FOR PARALLEL·SERIAL 

OPERATION 

• PROGRAMMABLE SYNC CODE REGISTER 

• UP TO 600 KBPS TRANSMISSION 
• PERIPHERAL/MODEM CONTROL FUNCTIONS 
• THREE BYTES OF FIFO BUFFERING ON BOTH TRANSMIT AND RECEIVE 
• SEVEN, EIGHT, OR NINE BIT TRANSMISSION 

• OPTIONAL EVEN AND 000 PARITY 
• PARITY, OVERRUN, AND UNDERFLOW STATUS 

Vee Pm 12 
Vss Pin 1 

F6854 ADVANCED DATA LINK CONTROLLER (ADLC) 

GENERAL DESCRIPTION - The F6854/F68A54 Advanced Data Link Controllers 
(ADLCs) perform the complex MPU/data communication link function. for the 
Advanced Data Communication Control Procedure (ADCCP), High·level Data Link 
Control (HDLC) and Synchronous Data Link Control (SDLC) standards, The ADLC 
provides key interface requirements with improved software efficiency. The ADLC is 
designed to provide the data communications interface for both primary and 
secondary stalions in stand·alone, polling and loop configurations. 

• F6800 COMPATIBLE 
• PROTOCOL FEATURES 

• AUTOMATIC FLAG DETECTION AND SYNCHRONIZATION 
• ZERO INSERTION AND DELECTION 
• AUTOMATIC ADDRESS FIELD EXTENSION (OPTIONAL) 
• EXTENDED CONTROL FIELD (OPTIONAL) 
• AUTO EXTENDABLE LOGIC CONTROL FIELD (OPTIONAL) 
• VARIABLE WORD LENGTH INFORMATION FIELD (5·, 6·, 7·, OR 8·BIT) 
• AUTOMATIC FRAME CHECK SEQUENCE GENERATION AND CHECK 
• ABORT DETECTION AND TRANSMISSION 
• IDLE DETECTION AND TRANSMISSION 

• MODEMIDATA CHANNEL CONTROL LINES 
• LOOP MODE 
• SINGLE 5 V POWER SUPPLY 
• ENHANCED SPEED OPTIONS· 

F35316/F683162048 X 8 ROM 

GENERAL DESCRIPTION - The F35316/F68316 is a mask·programmable byte· 
organized MOS Read Only Memory (ROM) designed for use in bus·organized 
systems requiring non·volatile data storage. It is fabricated with n·channel silicon· 
gate technology. For ease of use, the F35316/F68316 operates from a single + 5 V 
power supply, inputs and outputs are TTL and DTL compatible, and the device needs 
no clocks or refreshing because of its static operation. 

The F35316/F68316 is compatible with the F6800, F8 and other microcomputer 
families providing read only storage in byte increments. To facilitate memory 
expansion, the device contains three programmable Chip Select inputs providing 
any combination of active HIGH or LOW or an optional DON'T CARE state coupled 
with output wired·OR capability. Chip select code and memory content are user 
defined and are fixed during the masking process. 

The F35316/F68316 provides maximum circuit density, reliability and performance 
yet maintains low power diSSipation and yields significant cost advantages over an 
EPROM approach. 

• 2048 x 8·BIT BUS·COMPATIBLE ORGANIZATION 
• FULLY STATIC OPERATION 
• 3·STATE DATA OUTPUTS FOR WIRED·OR CAPABILITY 
• MASK·PROGRAMMABLE CHIP SELECTS FOR SIMPLIFIED MEMORY 

EXPANSION 
• SINGLE + 5 V ± 10% POWER SUPPLY 
• TTL AND DTL·COMPATIBLE INPUTS 
• MULTIPLE SPEED GRADES 

tACC = 250 ns, 300 ns (F35316) 
tACC = 350 ns, 450 ns, 500 ns (F68316) 

• DIRECTLY COMPATIBLE WITH 2316E 
• PIN COMPATIBLE WITH F2708 and F2716 EPROMs 

© Ie MASTER 1983 
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F3532/F68332/F35334096 X 8·BIT READ ONLY MEMORY 
(ROM) 

GENERAL DESCRIPTION - The F3532/F68332 and F3533 are 4096 x 8-bit mask
programmable read only memories (ROMs), fabricated with n-channel silicon gate 
technology. They are designed for use in bus-organized systems requiring non
volatile data storage. For ease of use, the F3532/F68332 and F3533 require only a 
single + 5 V power supply, have TIL-compatible inputs and outputs, and, due to 
their static operation, need no clocking or refreshing. 

Electrically identical, the F3532/F68332 and F3533 represent both JEDEC standard 
pinouts, thus providing compatibility with other available 32K ROMs and EPROMs. 
To facilitate memory expansion, these devices offer two programmable Chip Select 
inputs whose active levels are user defined. 

The F3523-30/F3533:30 and F3532/F3533-35 are high speed devices, allowing 
interface with faster generations of NMOS microprocessors. 

• COMPLETELY STATIC OPERATION 
• 8-BIT BUS COMPATIBLE ORGANIZATION 
• 3-STATE OUTPUTS 
• TWO-PROGRAMMABLE CHIP, SELECT INPUTS 
• SINGLE + 5 V ± 10% SUPPLY 
• FULLY TIL COMPATIBLE' 
• 3 SPEED GRADES-tACC = 300,.350, 450 ns 
• BOTH JEDEC STANDARD PINOUTS 
• PIN COMPATIBLE WITH OTHER 32K ROMs AND EPROM. 

F35648192 X 8·BIT READ ONLY MEMORY (ROM) 
GENERAL DESCRIPTION - The F3564 8192 x 8-blt (64K) mask-programmable 
read-only memory (ROM) is designed for use In bus-organized systems requiring 
non-volatile memory storage. Because of Its high speed, It readily Interfaces with all 
generations of NMOS microprocessors. 

Fabricated with n-channel silicon-gate technology, the F3564 has Industry-standard 
pinouts and is compatible with other available 24-pln 16K, 32K, and 64K ROMs and 
EPROMs. 

• ADDRESS LATCH FEATURE 
• SINGLE 5 V POWER SUPPLY 
• AUTOMATIC POWER-DOWN 
• ACCESS TIME (tAA) OF 250 n. FOR F3584·25 AND 350 ns FOR F3564-35 
• LOW POWER DISSIPATION (440 mW, MAXIMUM, ACTIVE; 55 mW, MAXIMUM, 

STANDBY) 
• FULLY TTL-COMPATIBLE 
• THREE·STATE OUTPUT 
• MASK-PROGRAMMABLE ENABLE FUNCTION 
• PIN-COMPATIBLE WITH OTHER STANDARD 24·PIN 16K, 32K, AND 64K 

ROMs AND EPROM. 

The programmable enable (E) Input of the F3564 controls the output and the active
standby modes of operation, The active level of the E input and the memory 
contents are user-defined, . 

The F3564 requires only a single + 5 V power supply, has TIL-compatible inputs and 
outputs, and, due to Its static operation, requires no clocking or refreshing. 
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F35658192 X 8-BIT READ ONLY MEMORY (ROM) 
GENERAL DESCRIPTION - The F3565 8192 x 8-bit (64K) mask-programmable 
read-only memory (ROM) Is designed for use in bus-organized systems requiring 
non-volatile memory storage. Because of its high speed, it readily interfaces with all 
generations of NMOS microprocessors. 

Fabricated with n-channel silicon-gate technology, the F3565 has industry-standard 
pinouts and Is compatible with other available 24-pin 16K, 32K, and 64K ROMs and 
EPROMs. 

• COMPLETELY STATIC OPERATION 
• SINGLE 5 V POWER SUPPLY 
• AUTOMATIC POWER-DOWN 
• ACCESS TIME (tAA) of 250 ns FOR F3565-25 AND 350 ns FOR F3565-35 
• LOW POWER DISSIPATION (440 mW, MAXIMUM, ACTIVE; 55 mW, MAXIMUM, 

STANDBY) 
• FULLY TTL-COMPATIBLE 
• THREE·STATE OUTPUT 
• MASK·PROGRAMMABLE ENABLE FUNCTION 
• PIN·COMPATIBLE WITH OTHER STANDARD 24-PIN 16K, 32K, AND 

64K ROMs AND EPROMs 

The programmable enable (E) input of the F3565 controls the output and the 
active/standby modes of operation. The active level of the E input and the memory 
contents are user:defined. 

The F3565 requires only a single + 5 V power supply. has TTL-compatible inputs and 
outputs. and. due to ils static operation. requires no clocking or refreshing. 
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F3566 8192 X 8·BIT READ ONLY MEMORY (ROM) 

GENERAL DESCRIPTION - The F3566 8192 x 8·bit (64K) read·only memory (ROM) 
is designed for use in bus·organized systems requiring non·volatile memory storage. 
Because of its high speed, it readily interfaces with all generations of NMOS micro· 
processors. 

Fabricated with n·channel silicon·gate teChnology, the F3566 has industry·standard 
pinouts and is compatible with other available 24·pin 16K, 32K, and 64K ROMs and 
EPROMs. 

• COMPLETELY STATIC OPERATION 
• SINGLE 5 V POWER SUPPLY 

.• HIGH·SPEED DATA VALID TIME OF 120 ns 
• ACCESS TIME (tAA) OF 250 ns for F3566·25 AND 350 ns F3566·35 
• LOW POWER DISSIPATION (440 mW, MAXIMUM, ACTIVE) 
• FULLY TIL·COMPATIBLE 
• THREE·STATE OUTPUT 
• MASK·PROGRAMMABLE ENABLE FUNCTION 
• PIN·COMPATIBLE WITH OTHER STANDARD 24·PIN 16K, 32K, and 64K ROMs 

AND EPROMs 

The output enable (G) input controls the output and provides test data and valid time 
for high·speed microprocessor applications. The G input and the memory are user· 
defined. . 
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F35688192 X 8·BIT READ ONLY MEMORY (ROM) 

GENERAL DESCRIPTION - The F3568 8192 x 8·bit (64K) mask·programmable, 
read·only memory (ROM) is designed for use in bus·organized systems requiring 
non·volatile memory storage. Because of its high speed, it readily interfaces with all 
generations of NMOS·microprocessors. 

Fabricated with n·channel silicon·gate technology, the F3568 has industry·standard 
pinouts and is compatible with other available 64K ROMs and EPROMs. 

• ADDRESS LATCH FEATURE 
• AUTOMATIC POWER·DOWN 
• ACCESS TIME (tAA) OF 250 ns FOR F3568·25 AND 350 ns FOR F3568·35 
• LOW POWER DISSIPATION (440 mW, MAXIMUM, ACTIVE; 55 mW, MAXIMUM, 

STANDBY) 
• FULLY TIL·COMPATIBLE 
• THREE·STATE OUTPUTS 
• MASK·PROGRAMMABLE ENABLE FUNCTION 
• SINGLE 5 V POWER SUPPLY 
• PIN·COMPATIBLE WITH OTHER STANDARD 28·PIN 64K PROMs AND 

EPROMs 

The chip enable (CE) input of the F3568 latches the addresses and controls the 
active and standby modes of operation; the output enable (OE) input controls the 
chip outputs and provides fast data valid time for high·speed microcomputer 
applications. Two chip select (CS) inputs are provided for memory expansion. The 
active levels of the CE and CS inputs, and the memory contents, are user·defined. 

F35698192 X 8·BIT READ ONLY MEMORY (ROM) 

GENERAL DESCRIPTION - The F3569 8192 x 8·bit (64K) mask·programmable 
read·only memory (ROM) is designed for use in bus·organized systems requiring 
non·volatile memory storage. Because of its high speed, it readily interfaces with all 

., : generations of NMOS microprocessors. 

Fabricated with n·channel silicon·gate technology, the F3569 has industry·standard 
, . pinouts and is compatible with other available 28·pin 64K ROMs and EPROMs. 

• AUTOMATIC POWER· DOWN 
. •• ACCESS TIME (tAA) OF 250 ns FOR F3569·25 AND 350 ns FOR F3569·35 

LOW POWER DISSIPATION (440 mW, MAXIMUM, ACTIVE; 55 mW, MAXIMUM, 
STANDBY) 

• FULLY TIL·COMPATIBLE 
• THREE·STATE OUTPUTS 
• MASK·PROGRAMMABLE ENABLE FUNCTION 
• SINGLE 5 V POWER SUPPLY 
• COMPLETELY STATIC OPERATION 
• PIN·COMPATIBLE WITH OTHER STANDARD 28·PIN 64K ROMs and PROMs 

The chip enable (CE) input of the F3569 controls and acive and standby modes of 
operation; the output enable (OE) input controls the chip output and provides fast 
data available time for high·speed microcomputer applications. Two chip select 
(CS) inputs are provided for memory expansion. The active levels of the CE and CS· 
inputs, and the memory contents, are user·defined. 
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Description 

The Fairchild F3570 8192 x 8-bit (64K) mask-program
mab"le, r'ead-onlY memory (ROM) is designed for use in 
bus-organized systems requiring non-volatile memory 
storage. Because of its high speed, it readily interfaces 
with all generations of NMOS microprocessors. 

Fabricated with n-channel silicon-gate technology, the 
F3570 has industry-standard pinouts and is compatible 
with other available 28-pin 64K ROMs and EPROMs. 

• Access Time (tAA) of 250 ns for F3570·25 and 350 ns 
for F3570·35 

• High·Speed Data Valid Time of 120 ns 
• Low Power Dissipation (440 mW, Maximum, Active) 
• Fully TTL·Compatible 
• Three·State Outputs 
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F3570 
64K ROM 

Microprocessor Product 

• Mask·Programmable Chip Select Active Levels 
• Single 5 V Power Supply 
• Completely Static Operation 
• Pin·Compatible with Other Standard 28·Pin 64K ROMs 

. and EPROMs 

The output enable (OE) input controls the chip output 
and provides fast data valid time for high-speed 
microprocessor applications. Two chip select (CS) inputs 
are provided for memory expansion. The active 
levels of the CS inputs, and the memory contents, 
are user-defined. 

The F3570 requires only a single + 5 V power supply, has 
TIL-compatible inputs and outputs, and, due to its static 
operation, requires no clocking or refreshing. 
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16-Bit High-Speed Microprocessor 
13L ® Bipolar VLSI Technology 

Device 

F9445CPU 
Clock Speed 
16MHz 
20 MHz 
24 MHz 

1/0 Interface 

F9447 

F9448 

F9449 

Memory 
Interface 

F9444 

F9446 

Console 

F9470 
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PkgType 

40-Pin DIP 
or 
Chip Carrier 

64-Pin, 50-Mil DIP 
or 
Chip Carrier 

64-Pin, 50-Mil DIP 
or 
Chip Carrier 

64-Pin, 50-Mil DIP 
or 
Chip Carrier 

64-Pin, 50-Mil DIP 
or 
Chip Carrier 

64-Pin, 50-Mil DIP 
or 
Chip Carrier 

40-Pin DIP 

F9445 Family 

Features 

• Advanced Parallel Architecture 
• Fast Execution Times 

-16 x 16 Bit Multiply: 3.5!J.s (20 MHz Clock) 
• Operating Temperature Range: -550 C to + 1250 C 

• 1/0 Controller 
- Provides All Timing and Decode Signals for IB Access for 

Peripheral Devices 
- F9445 1/0 and Data Channel Timing 

• Operating Temperature Range: -550 C to + 1250 C 

• Programmable Multiport Interface 
- Four Independent 1/0 Ports Provide Interface Between 

F9445 and Industry-Standard 1/0 Devices. 
- Memory-Mapped and Programmed 1/0 
- Interfaces With Serial, Parallel DMA, and Other Special-

Purpose Devices 
- Programmable Peripheral Timing 

• Operating Temperature Range: -550 C to + 1250 C 

• Multiple Data Channel Controller 
• - Provides Control of Four Independent Data Channels 

- Internal Priority Arbitration 
- Supports Memory-to-Memory Transfers 

• Operating Temperature Rang~: -550 C to + 1250 C 

• Memory Management and Protection Unit 
- Expands Memory Addressing to 4M Bytes 
- 1/0 Protection 
- Validity Protection 
- Runaway Defer Protection 
- Auto Increment/Decrement Protection 

• Operating Temperature Range: -550 C to + 1250 C 

• Dynamic Memory Controller 
- 16K or64K Memories 
- Automat:c Page Mode 
- Complete Memory Timing Signals 
- 3-State Outputs for Multiport Memories 
- I nternal Refresh Rate Ti mer 

• Operating Temperature Range: -550 C to + 1250 C 

• Console and Communication Controller 
- Provides Console. Control for F9445 System 

• Operating Temperature Range:-55° C to + 1250 C 
• NMOS Technology 
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Description 

The F9443 Floating-Point Processor is designed to 
provide enhancement to the numeric capabilities of 
16-bit microprocessors by providing a set of floating
point instructions. It can interface with the F9445, F9450 . 
or any other standard 16-bit microprocessor, and it uses 
the microprocessor memory to directly fetch the required 
operands. It has eight general-purpose registers on-chip 
and supports all the basic functions with on-chip 
microcode. Use of additional off-chip microcode read
only memories (ROMs) provides extended capabilities. 
Figure 1 is a block diagram of the F9443. 

Circuit Description 

The F9443 includes special hardware to provide fast , 
algorithms for the basic functions. This hardware 
includes full-carry look-ahead for add and subtract 
(ADD/SUB) functions, recoding logic for multiply and 
square root functions, and partial-remainder-prediction 
logic for divide functions. An advanced control scheme 
provides a 2-level microcode/nanocode control with off
chip microcode expansion. The off-chip microcode can 
be programmable ROM (PROM) or random-access 
memory (RAM), with easy expansion for fast 
implementation of user algorithms. 

Operation of the F9443 can proceed in parallel with the 
host processor to maximize throughput. Multiple F9443s 
can be connected to the host processor ,for array 
processing or other high-speed applications. 

Figure 1 9443 Block Diagram 

F9443 
Floating-Point Processor 

Microprocessor Product 

• Full IEEE SP D DX Floating-Point Standard Support 
(80 Bits) 

• Fast Algorithms for Add, Subtract, Multiply, Square ' 
Root, and Divide Functions 

• Support for Full Set of Trigonometric Exponential and 
Logarithmic Functions . 

• Expandable Instruction Set That Can Include Macro 
Operations (e.g., Vector rotate, Fourier Transform, 
Array and Matrix Applications) 

• User-Alterable Microcode for User Functions 
• Support of Integer Decimal and Logical Functions 
• Standard 64·Pin Package 
• 13L ® High Speed Bipolar Logic 
• Low·Power Schottky·Compatible 110 
• Very Fast Execution Times 
• Interface to Any 16·Bit Microprocessor 

(OPTIONAL) 

SYSTEM BU~ INSTRUCTION MICROCODE NANOCODE 8 )( 40 <LOCALBU~ EXTERNAL 
REGISTER ROM 

18·BIT 16·BIT 
ARITHMETIC ARITHMETIC 
AND LOGIC AND LOGIC 

UNIT UNIT 

(!) PL is a registered trademark of Fairchild Camera and Instrument 
Corp. 
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Description 

The Fairchild F9444 programmable Memory Management 
and Protection Unit (MMPU) is designed to support 
complex multi-user and large single-user environments. 
With four F93422 bipolar static random-access memories 
(RAMs) serving as map memory, the F9444 expands the 
physical address space of the F9445 16-bit 
microprocessor to 2M words by performing logical-to
physical address translation. That is, the six most 
significant bits (MSBs) of the logical address are 
translated into 11 physical address bits, leaving the 10 
least significant bits (LSBs) of the logical address 
unchanged. The memory thus consists of 21 bits (10 LSB 
and 11 MSB), or 4 megabytes. System integrity is 
maintained by access protection bits associated with 
each page. Any violation causes non-maskable interrupt 
to the F9445 central processing unit. Page-written (PW) 
and page-referenced (PR) bits permit the implementation 
of demand-paging algorithms. Figure 1 is a functional 
diagram of the MMPU. 

• Standard InputlOutput (110) Instruction Format 
• Ability to Implement Demand-Paged Virtual Memory 

System 
• Ability to Access Up to 2M Words of Memory 
• 2K Pages, With 1 K Words for Each Page 
• Memory Expansion Through Mapping and Demand 

Paging 
• Controls for Memory Mapping 
• Separate RAMs for Storing Maps 
• Access and 1/0 Protection to Maintain System 

Integrity 
• Special Status Bits for ReadlWrite Protection, 

Demand Paging, and 1/0 Protection 
• Support for Two User and Two Data Channel Maps 
• Low·Power schottky·Compatible .1/0 
• Single + 5 V Power Supply 
• 64 Pin Dual·in·Line Package (DIP) 
• 13l ® Technology 

@ PL is a registered trademark of Fairchild Camera and Instrument 
Corp. 
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Microprocessor Product 
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Description 
The F9445 is a 16-bit microprocessor implemented using 
Fairchild's Isoplanar Integrated Injection Logic (PL&) 
technology. This bipolar technology and a sophisticated 
pipeline architecture combine to give the F9445 very fast 
execution times. The processor has eight program
accessible registers and the capability of directly addres
sing 128K bytes (64K words) of memory. Up to 4M bytes of 
physical memory may be accessed using the F9444 mem
ory management unit. The F9445 can address 62 liD de
vices, handle 16 levels of priority interrupt, and perform 
fast direct memory access. It has control lines to provide 
operator-console functions and has an on-chip self-test 
program. The F9445 CPU is supported with a comprehen
sive family of LSI support circuits to permit cost and per
formance effective usage in high-performance microcom
puter systems. The support circuits include the F9446 
Dynamic Memory Controller, F9447 liD Controller, F9448 
Programmable Multiport Interface, F9449 Multiple Data 
Channel Controller, F9444 Memory Management Unit and 
F9470 Console Controller. It is also supported with a 
library of software packages, including editors, debuggers, 
macro-assembler. relocating loader, real-time executive, 
interactive multi-user disk operating system and utilities, 
as well as high-level languages: FORTRAN. BASIC and 
PASCAL. 

• Advanced Parallel Architecture Leading to Very Fast 
Execution Times-250 ns Register to Register, 2.9 P.s 
16 x 16 Bit Multiply 

• Directly Addresses up to 128K Bytes of Memory 
with 11 Addressing Modes 

• Eight Program·Accessible Registers (ACO, AC1, AC2, 
AC3,SP, FP,PC, PSW) 

• Versatile Instruction Set Including Memory 
Reference, ALU, 110, Stack, Multiply/Divide, and 
Floating Point Assist (Scale/Normalize) Instructions 
with 8·Bit Byte, 16·Blt Word or 32·Bit Double·Word 
Data 

• Multi·Processing Capabilities 

• Flexible Operator·Control Functions and Self·Test 

• Static Operation with Single Clock up to 24 MHz 

• LS TTLlnputiOutput Structure with 13L Internal 
Circuits 

• 40·Pin DIP Needing a Single + 5 V Power Supply 

• Full Military Temperature and Voltage Ranges 

• Radiation·Tolerant Technology 
• Comprehensive Family of Support Circuits 
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F9445 
16-Bit Bipolar Microprocessor 

Microprocessor Prod ucts 

Pin Functions 
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Fig. 1 F9445 Functional Diagram 
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The F9445 microprocessor comprises three main blocks: 
the data path, the control unit, and the timing generator. 

Data Path 
The data path is.16 bits wide and is responsible for all the 
processing of data and address in the system. In many 
cases, data and address may be processed simultaneously. 

The data path includes the following blocks (see Figure 1): 
Register File (ACO. AC1, AC2, AC3, SP, FP) 
Program Counter (PC) 
Program Status Word or Status Register (pSW contain-

ing: Carry, Overflow, 32KW, ETRP flags) 
Interrupt-On Flip-Flop (INTON) 
Destination Mux 
Source Mux 
16-Bit ALU 
17-Bit Shifter 
5-Bit Counter (for multicycle instructions) 
Bus Register Mux 
Bus Register 
Bus Mux and Buffer 
Incrementer 

Control Unit 
The operations of the data path components are governed 
by the pipelined, microprogrammed control unit. This unit 
comprises three main elements (see Figure 1): the PLA 
(control store) to contain the microprogram, the pipeline 
register (microprogram register) to latch the micro
instruction executed in the current cycle, and the instruc-
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tion register to supply additional control bits during certain 
instructions. In addition, the control unit has a machine in
struction pre-fetch mechanism which overlaps the fetching 
of the next instruction from memory during execution of 
short-cycle instructions, such as arithmetic-and-Iogic (ALU) 
instructions. This pre-fetch capability and the micropro
gram pipeline give the F9445 very fast and efficient instruc
tion execution. 

Timing Generator 
The timing generator produces the system timings for the 
F9445 internal registers, memory, 1/0, and console. 

The clock is divided on-chip using a 3-bit twisted ring coun
ter. The divide ratio i~ 6:1 or 4:1, depending on whether a 
short or long cycle is required. The long cycle can be 
extended indefinitely by lowering the inputs BUSGNT, 
RDYA, or RDYD. These signals hold the processor in state 
S1 (using BUSGNT or RDYA I or 83 (using RDYD I until the 
inputs are raised. 

The twisted ring counter is also used to generate all the 
strobes by a combinational decode of its outputs and cer
tain bits of the microprogram register. 

Signal Descriptions 

All F9445 inputs ~nd outputs are TTL. 

Information Bus 
iBo through TB15 , Pins 11 through 26 -16-bit Bus - Active 
LOW bidirectional; ilio is most s.ignificant bit; address valid 
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with STRBA strobe; data valid with STRBD strobe; 3-state 
during data-channel and non-bus cycles. 

Timing and Status 
SYN, Pin 7 - Synchronize Output - Active every cycle; 
may be used for external synchronization of memory and 
I/O control. 

STRBD, Pin 6 - Data Strobe - Active LOW output; active 
only during memory, liO, console, or data-channel cycles; 
used as strobe for data. 

STRBA, Pin 5 - Strobe Memory Address Register - Active 
LOW output; active only during normal memory cycles; not 
active during write portion of read-modify-write cycles 
(DSl, ISl, STB instructions and auto-incrementidecrement 
addressing modes); used as strobe for external address 
register; active on 1/0 cycles when 1/0 instruction is output 
onto bus. 

M, Pin 36 - Memory or liO Function - Active LOW output. 
01, Pin 35 - Memory or 1/0 Function - Active HIGH output. 
00, Pin 34 - Memory or I/O Function - Active HIGH output; 
these pins indicate the type of bus transfer as shown in the 
following table. 

M 01 00 Function 

a a a Instruction Fetch 
a a 1 Operand 

Memory a 1 a Indirect Address 
a 1 1 Address Save on interrupt, abort. 

and trap 

1 a a Input or Output 
1 a 1 Data Channel Acknowledge 

I/O 1 1 a Read Console Code 
1 1 1 Console Data 

If a skip is taken on an arithmetic-and-Iogic (ALU) instruc
tion, the next instruction is fetched but not executed. In 
such fetches, the M and 0 lines will indicate the following 
states. 

M 01 00 State Indicated 

a a a So through S4 
a a 1 S5 

During machine cycles that do not use the bus, the M and 
o lines will be "111". BUSREO and the bus strobes are in
active in these cycles. 

W, Pin 1 - Write Output - Indicates direction of data flow; 
HIGH indicates a read or input operation; LOW indicates a 
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write or output operation; 3-state during data-channel cy
cles and short cycles (BUSREQ is HIGH). 

RDYD, Pin 8 - Data Ready- Active HIGH input; used to 
synchronize external devices with the F9445 during data 
transfer; a LOW level halts the processor. 

RDYA, Pin 4 - Address Ready - Active HIGH input; main
tains address on bus when LOW. 

RUN, Pin 37 - Run Status - Active HIGH output; LOW 
when in halt state. 

CARRY, Pin 39 - Carry Status - Active HIGH output; copy 
of carry bit. 

INTON, Pin 27 -Interrupt-On Status - Active HIGH out
put; copy of Interrupt-On flag; HIGH when interrupts en
abled. 

CLK, Pin 40 - Clock Input - Single-phase clock; 
positive-edge triggered. 

Arbitration 
BUSREO, Pin 38 - Bus Request - Active LOW output; in
dicates that a bus cycle is required; useful in multi
microprocessor system. 

BUSLOCK, Pin 2 - Bus Lock - Active LOW open collector 
output; set during read portion of read-modify-write cycles 
(on DSl, ISl, STB, and auto-increment/decrement), reset 
during write portion of those cycles; used in multi
microprocessor system. 

BUSGNT, Pin 3 - Bus Grant - Active HIGH input; used for 
multi-microprocessor operation; a LOW level inhibits ad-
d ress output and halts the processor. 

Service Request 
The order of priority of requests and interrupts, from high
est to lowest, is as follows: MR, ABORT, DCHREO, Stack 
Overflow Interrupt. INTREO, and CONREO . 

MR, Pin 33 - Master Reset - Active LOW input; a LOW 
level causes the processor to enter a wait state after com
pleting the next full cycle; if that cycle is a write, it is inhi
bited (changed to read); sets the F9445 to 32K mode with 
trap enabled. 

DCHREO, Pin 29 - Data Channel Request - Active LOW 
input; initiates data-channel cycles while LOW after current 
instruction. 

CONREQ, Pin 28 - Console Request - Active LOW input; 
initiates a ~onsole operation after current instruction. 
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INTREQ, Pin 30 - I"terrupt Request - Active LOW input; 
initiates entry to interrupt procedure, if interrupts are en
abled, after the current instruction. 

ABORT, Pin 32 - Abort - Active LOW input; initiates abort 
sequence in the current microcycle. 

Power 
Vee, Pin 31 - Power Supply - Requires + 5 V. 

GND, Pin 9 - Ground. 

IINJ, Pin 10 - Injection Current Input - Operates in 
200-400 mA range at approximately 1 V; requires> 350 mA 
for maximum speed. 

Register Set 

The F9445 has eight use.r-accessible registers (see Figure 2), 
including seven 16-bit registers and a program status word 
(PSW) containing the following four flags: carry (bit 0). 32KW 
(bit 11, trap enable (bit 2), and overflow (bit 15). The carry 
flag (C) indicates the state of the carry bit during arithmetic 
and logic operations. The 32KW flag indicates whether the 
processor is operating in the 32K-word ("1") or 64K-word 
("0") mode. The trap enable/disable flag (ETRP) indicates 
whether the trap instruction is enabled ("1") or disabled ("0"). 
The overflow flag (V) indicates twos-complement overflow in 
arithmetic operations. 

In addition, there is an interrupt-on (INTON) flag. The CPU 
~esponds to interrupt requests from external 1/0 devices 
when the flag is set ("1 "). When it is clear ("0"), all inter
rupt requests are ignored by the CPU. The state of the flag 
can be altered by the Interrupt-Enable or Interrupt-Disable 
instruction. 

@ Ie MASTER 1983 

F9445 

Fig. 2 F9445 Register Model 

15 

PROGRAM COUNTER (PC) 

PROGRAM STATUS WORD (PSW) 

ACCUMULATOR 0 (ACO) 

ACCUMULATOR 1 (AC1) 

ACCUMULATOR 2 (AC2) 

ACCUMULATOR 3 (AC3) 

STACK POINTER (SP) 

FRAME POINTER (FP) 

liNTON I INTERRUPT-ON FLAG 
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Description 

The Fairchild F9446.Dynamic Memory Controller (DMC) is 
designed to support a variety of memory configurations and 
provide an interface between 16K and 64K memory chips 
and the F9445 central processing unit (CPU). It provides a 
16-bit memory address register (MAR), an address 
multiplexer for the row, column, and refresh addresses, a 
timing generator for the row and column strobe signals and 
the write enable signal (RAS-CAS-WE), mode arbitration, 
and page mode logic. It is implemented in 13L® bipolar 
technology with low-power Schottky-compatible inputs 
and outputs. 

• 16·bit Memory Address Register 
• Ability to Accommodate a Variety of Memory Speeds 
• 16K or 64K DRAMs . 
• Automatic Page Mode 
• Internal Refresh Address Counter 
• Row/Column/Refresh Multiplexer 
• Complete Memory Timing Signals 
• Three·state Outputs for Multiport Memories 
• Internal Refresh Rate Timer 
• Low·power Schottky·compatible I/O 
• 13L Bipolar Technology 
• 64·Pin DIP 
• Operating Temperature Range of from 

- 55°C to + 125°C 
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F9446 
Dynamic Memory Controller 

Microprocessor Product 

Connection Diagram 

Vee 

Ao 
RASo 
~1 

RAS2 

RAS3 

CAS 

WE 

CS 
MBlJSRro 

MBUSGNT 

RDYD 

PAGE 

DLYRAS 

DLYCAS 

DLYEND 

GND 

RFSH 

RDYM 

~ 

wroTE" 
CLK 

STATIC 

STRiiA 
SPEED 1/256K 

SPEEDO/RMW 

MEX 

TIMODE 

BANKS 

REFMODE 

TYPE 

A15 
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Description 

The F9447 1/0 Bus Controller (IOC) is used with the 
F9445 13L® 16-Bit Bipolar Microprocessor to demultiplex 
the 1/0 instruction and data of the information bus (IB). It 
provides all the timing and decode signals required for 
programmed or data channel (DCH) input/output to 
peripheral device controllers. In the NOVA® -compatible 
mode, the F9447 provides all the timing and Signals 
required by that 1/0 bus. For DCH transfers, address 
generation and handshake can be handled by the F9449 
Multiple Data Channel Controller. 

Signal Functions 

CLOCK 1- CLK 

CPul-

SYN 
STRBA 
RDYA HANDSHAKE _ 
STRBD 
RDYD 

MEMORY t RDYM 
HANDSHAKE --- ME 

M 

CPU CYCLE I 0 1 
TYPE 0 0 

w 

10PRI 
10CS 

CYCLE DS77 
ENABLE 10ENA 

DCHREO 

PERIPHERAL {- w2 
TIMING W1 

MODE SELECT Wo 

I/O{== ~: 
INSTRUCTION --"!!7 

FIELD --.. IBs 

--- fBg 

RESET {:::::: ~=CAP 

DIA 

} INPUT 
DfB 
~ 

iNfA 
SKP 

DOA 

} OUTPUT 

PROGRAMMED 
DOB I/O 
DOC STROBES 

10RST 
MSKO 

START 
} CONTROL CLEAR 

PULSE 

DSEN I 
'I~~~~ .... I/O HANDSHAKE 

DCHEX 

DCHI 
DCHO 

DCHMO 
ROENB 

I DATA CHANNEL 
HANDSHAKE 

I/O SYNCHRONIZATION 

~ DATA BUFFER CONTROL 

:ONSOLE/IO SELECT --.. G!:9~~ _____ _ 

GLOBAL = H {--.. CONSW 
CONSOLE ___ tONSTP 

CO~~~~i APLSW 

t 
Vee IINJ 

CONEN 
CON REO 

CONCD 
APLEN 
CONLD 

t 
GND 

--------
GLOOAL: L 1_ MSKBIT BUSY 

STRBSY DONE 
1/0 PORT 

STRBDN INTPOUT 
'5TATUS INPUT ;=: 

INTPIN CONLD 

t t 
Vee IINJ GND 

CONSOLE 
CONTROL 
OUTPUT 

1"0 PORT STATUS OUTPUT 

~ Pl is a registered trademark of Fairchild Camera and Instrument 
Corp. , 

<!l NOVA is a trademark of Data General Corporation. 
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F9447 
1/0 Bus Controller 

Microprocessor Product 

• Interfaces Directly to the F9445 
• Controls Standard and High-Speed NOVA-Compatible 

Data Channels ' 
• NOVA-Compatible or F9445 110 and Data Channel 

Timing 
• Complete NOVA-Compatible 110 Bus Interface 
• Automatic Program load 
• Power-Up Reset Delay 
• Console Interface 
• local Busy/Donellnterrupt logic 
• low-Power Schottky-Compatible 110 
• 64-Pin DIP or Optional Chip Carrier Package 
• 13 l Technology 
• Operating Temperature Range of from - 55°C to 

+ 125°C 

Connection Diagram 

10PRI Vee 

CLK CONEN (MSKBIT) 

cmrrn CLEAR 

(lNTPOUT) A'PI'EN START 

(BUSY) CONREO PULSE 

(DONE) CONCD DOA 

ROENB DOB 

GLOBAL DOC 

0577 iBg 

M iSs 

Vi iS7 

(STRBDN) CONSTP iS6 

~ iBs 

(INTPIN) API3W 10RST 

(STRBSY)~ SKP 

GND INTA 

MRCAP GND 

DCHA MSKO 

DCHO DIA 

DCHI DIB 

OlEN DIC 

DCHREO 10EX 

DCHMO STRBD 

10CS SYN 

DO EN STRBA 

DSEN RDYD 

10BSY RYDA 

RDYM 0 0 

DCHEX 0 1 

10ENA Wo 

ME W1 

INJ W2 
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Description 

The F9448 Programmable Multiport Interface (PMI) is 64 
pin bipolar 13L device that facilitates the interface 
between an F9445 16-bit bipolar microprocessor and 
many industry-standard input/output (I/O) devices. It 
decodes I/O instructions and memory addresses from 
the central processing unit (CPU) to. communicate with 
devices tied to its four external ports. When used with 
the F9449 Multiple Data Channel Controller; it handles 
peripheral selection and timing during data channel 
cycles. Some of the features of the F9448 are: 

• Four Independent 110 Ports 
• Memory.Mapped and Programmed 110 
• Interface with Serial, Parallel, DMA, and Other 

Special·Purpose Devices 
• Programmable Peripheral Timing 

Connection Diagram 

iiia Vce 

iiig iB7 

iSl0 iB6 

iS11 iSs 

iii12 iB4 

iii13 iB3 

iii14 iB2 

iii1S iii 1 

STRBDN4 iiio 

STRBBZ4 MR 

PS4 RDYP 

STRBDN3 RDYM 

STRBBZ3 RDYD 

PS3 0 0 

STRBDN2 0 1 

GND M 

STRBBZ2 GND 

PS2 IT 
STRBDN1 ABORT 

STRBBZ1 ClK 

PS1 INTPOUT 

CSCo INTPIN 

CSC1 DIRN 

CSC2 BUFENA 

OUTo SYN 

OUT1 STRBD 

OUT2 STRBA 

OUT3 Vi 
OUT4 DCHACK1 

OUTs DCHACK2 

OUTa DCHACK3 

IINJ DCHACK4 
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F9448 
Programmable Multiport 
Interface 
Microprocessor Product 

• Compatibility with Many Industry·Standard Interfaces 
• Ability to Implement F9445·Programmed 1/0 

Flags 
• Interrupt Arbitration and Response Handling 
• Fabricated in 13L ® Bipolar VLSI Technology' 
• Operating Temperature Range - 55° to + 125°C 
• 64·Pin Package 
• Low·Power Schottky Compatible 1/0 

The F9448 PMI ties the F9445 CPU to many industry
standard microprocessor interfaces. It easily links 110 
devices designed for the F6800 or 8080 buses and those 
directly suitable for the F9445 110 bus. The system 
configuration in figure 1 shows how the F9448 can be 
used to interface F6800, 8086 family 110 devices or the 
F3870 to the, F9445 system. 

• III is a registered trademark of Fairchild Camera and Instrument 
Corp. 

Signal Functions 

CPU{ HANDSHAKE 

M:~~~~ I 

CPU CYCLE { 
TYPE 

I INFORMATION 
BUS 

INTERRUPT { 
PRIORITY CHAIN 

MASTER { 
RESET 

ClK IE 
SYN BUFENA 

STRBA DIRN 

STRBD OUTa 
RDYD OUTs 
RDYM OUT4 

M OUT3 

0 1 
OUT2 

00 OUT1 

Vi OUTo 

ABORT RDYP 
CSC2 

PS4 CSC1 

CSCo 
STRBBZ4 

iBo (MSB) 
STRBDN4 

iB1 
DCHACK4 

iB2 PS3 
iB3 STRBBZ3 
iB4 STRBDN3 
iBs DCHACK3 
iii6 

iB7 PS2 
iBa STRBBZ2 
iiig STRBDN2 
iB10 DCHACK2 
iii11 

iB12 PS1 ' 

iB13 STRBBZ1 
iii14 STRBDN 1 
iB1S (LSB) DCHACK1 

INTPIN 

INTPOUT 

MR 

Vee GND IINJ. 

} READY PERIPHERAL 

PERIPHERAL 
PORT 
CONTROL 

© Ie MASTER 1983 



FAIRCHILD 

A Schlumberger Company 

Description 

The F9449 Multiple Data Channel Controller is a 4-port 
controller that is used with the Fairchild F9445 16-Bit 
Bipolar Microprocessor, and either an F9447 I/O Bus 
Controller or an F9448 Programmable Multiport Interface, 
to control direct data transfer to and from memory by 
peripheral devices. It contains four pairs of program
controlled address and word count registers that are 
multiplexed to control four fully independent data 
channels (DCHs) through which data transfers can occur. 
Data channel transfers are similar to direct memory 
access (DMA) channel transfers, except that the F9445 
architecture time-shares its information bus (IB). 

• Provides Control of Four Independent Channels 
• Has Separate Word Count and Memory Address 

Registers for Each Channel 
• Supports Byte- or Word-mode Operation on Each 

Channel 
• Performs Internal Priority Arbitration 
• Supports Memory·to·Memory Transfers 
• Implemented in J3L·) Technology, with Low·power 

Schottky TTL·compatible Input and Output 
• Available in a 64·Pin Package. 
• Operating Temperature Range of from - 55°C to 

+ 125°C 

;OJ 13L is a registered trademark of Fairchild Camera & Instrument Corp. 
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F9449 

Multiple Data 
Channel Controller 
Microprocessor Product 

Connection Diagram 

RDYA 

STRBD 

STR 

MAREN 

10EN 

GND 

MR 

DCHMO, 

OlEN 

Vee 

IB9 

SYN 

DCHREO 

ME 

CLK 

M 

0, 

00 

REO, 

RE02 

GND 

DCH M03 

DCHACK2 

DCHACK3 

DCHACK4 

DCHPOUT 

DCHP.IN 

STRBA 

DIRINT 
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Description 

The Fairchild F9470 Communication and 'Console Con· 
troller is an LSI MOS device that provides the Fairchild 
F9445 16·bit I3L® microprocessor with virtual console 
control and programmed serial 110 via a pair of 
asynchronous communication ports. 

The F9470 provides a variety of useful console functions, 
including examine and deposit to memory and ac· 
cumulators, jump to a specified location, and trace the 
F9445 instruction execution. 

The F9470 operates in two modes: console control and 1/0 
service. In the console mode, all communication with the 
F9445 is controlled by the F9470, which interprets user 
commands, requests the appropriate information from the 
F9445, and then outputs it to the operator's terminal. 

In the I/O service mode, the F9470 acts as a serial 110 con· 
troller, interfacing the serial 110 devices to the F9445 
through device codes 10·13 and 77. The console com· 
mands are not available while in the 110 serVice mode; all 
1/0 in this mode is programmed through the F9445. 

• Accesses Microprocessor Internal Registers 
• Two Asynchronous Serial Ports 
• Allows CRT Terminal to Operate as a Console for an 

F9445 System 
• 40·Pin DIP Requiring Single + 5 V Power Supply 
• NMOS Technology. 
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F9470 
Communication and 
Console Controller 

Connection Diagram 

26 

25 

24 

23 

22 

21 

Signal Functions 

3.579 {----. XTL1 

(LSB) !~lS 
MHZ IB14 

CRYSTAL ----. X2TL2 iB13 

CPU { 
M le12 

CYCLE 0 1, iB11 
TYPES 0 0 iS10 

RESET RESET leg 
188 

TXD1 187 
ASYNCHRONOUS { RXDl iB6 SERIAL 

PORTS 1 AND 2 TXD2 iBs 
RXD2 iB4 

CONTROL { 

INTPIN 
iB3 

INTREO 

CONREO 

BUSGNT 

RDYD 
Vee 

RDYACK 

10DEC 
GND 

vee 

RESET 

10DEC 

INTPIN 

CONREQ 

BUSGNT 

RDYACK 

187 

186 

iiis 

iii4 

183 

iii2 

iiil 

NC 

.......... ------ INFORMATION ....... BUS 

........ ....... 

:=} POWER 
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Features 
• True 32-Bit Internal Architecture 
• 16M Bytes of Uniform,Unsegmented Address 

Space 
• Eleven Addressing Mod~s 
• Demand-Paged Virtual Memory Management 

F16000 Family 

tions, Addressing, Registers, and Data-Type 
Handling 

• Efficient Use of High-Level Language Processing 
and Compilation 

• Provides for Absolute Software Modularity 

• Totally Symmetric Architecture inTerms of Instruc-

• Open-Ended Architecture Provides for Future 
Expansion 

Device Description 

F16008 8-Bit Processor Unit 
F16016 16-Bit Bilingual Processor Unit 
F16032 32-Bit Processor Unit 

F16081 Floating-Point Processor Unit . 
F16082 Memory Management Unit 

F16105 Very Intelligent Programmable 
Controller 

F16201 Clock Generator 

F16000 MICROPROCESSOR FAMILY ORGANIZATION 

F111011 
FLOATINO POINT 
UNIT 

F16105 
VERY INTELLIGENT 

Device 

F16202 
F16203 
F16204 

F16413 
F16425 

F16456 
F16488 

F111032 
HIOH PERFORMANCE 
CENTML PROCDIINQ 
UNIT 

Description 

Interrupt Control Unit 
Direct Memory Access Unit 
Bus Arbiter 

CRT Controller 
Packet Switching Frame Level 
Controller 
Multiple Protocol Controller 
General-Purpose Interface Bus 
Controller 

F16082 
MEMQRY 
MANAGEMENT UNIT 

PERIPHERAL CONTROLLER 

F16201 
TIMING CONTROL 
UNIT 

F16202 
INTERRUPT 
CONTROL UNIT 

F16203 
CHANNEL 
CONTROLLER 

F16204 
BUS ARBITER 

. F16413 
CRT CONTROLLER 

F16425 
PACKET SWITCHING 
FRAME LEVEL 
CONTROLLER 

F16456 
MULTIPLE PROTOCOL 
COMMUNICATIONS 
CONTROLLER 

Fl6802 
LOCAL AREA NETWORK 
CONTROllER 

F16488 
GENERAL PURPOSE 
INTERFACE BUS 
CONTROLLER 
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Description 

The F16032 central processing unit (CPU) acts as the 
highest performance CPU for the F16000 microprocessor 
family. It is designed to provide optimal support to 
microprocessor users who need a large addressing 
space for large programs or data structures. The F16000 
architecture allows very efficient compilation for large 
programs generated and maintained in high·level 
languages, while remaining easy to program at the 
assembler level for optimizations. Figure 1 is a block 
diagram of the F16032 CPU. 

Signal Functions 

TWO·PHASE { 
CLOCK INPUT _ 

<1>2 

<1>1 

READY - RDX 

HOLD REQUEST (For _ HOLD 
Multiprocessing) 

RESET/ABORT 

SLAVE PROCESSOR { 
CONTROL SIGNALS 

A23 
An 
A21 

A20 
A 19 
A 18 

A17 
A16 

AD 15 
AD14 

AD 13 
AD12 

ADll ...... 

ADlO ...... 

AD09 ...... 

ADos ...... 

AD07 ...... 

AD06 ...... 

AD05 ...... 

AD04 

AD03 

AD02 

ADol 

ADoo 

HBE 

ADS 

HIGH·ORDER 
ADDRESS LINES 

MULTIPLEXED 
DATA/ADDRESS 
BUS 

} 
BUS CONTROL 
SIGNALS 

} 

BUS CYCLE 
STATUS 

F16032 
High·Performance CPU 

Microprocessor Product 

• 32·Bit Architecture and Implementation 
• 16·Mb Uniform Addressing Space 
• Two·Address Architecture 
• High Degree of Symmetry in Instruction Set 
• Addressing Modes Designed to Support High·Level 

Language Accesses to Variables 
• High·Speed N·Channel MOS Technology 
• Single + 5 V Power Supply 
• 48·Pin Dual In·Line Package (DIP) 

Connection Diagram 

A22 Voo 

A21 47 A23 

A20 46 INT 

A19 45 NMI 

A18 44 ILO 

A17 43 STO 

A16 42 STl 

AD15 8 41 ST2 

AD14 9 40 ST3 

AD13 10 39 PFS 

AD12 11 38 ODIN 

ADll 12 37 ADS 

AD10 13 36 U/S 

AD9 14 35 Ar/SPC 

AD8 15 34 RST/ABT 

AD7 16 33 DS/FLT 

AD6 17 32 HBE 

ADS 18 31 HLDA 

AD4 19 30 HOLD 

AD3 20 29 BBG 

AD2 21 28 ROY 

AD1 22 27 PH12 

ODIN 

ST3 

ST2 

ST1 

STo 

U/S 

PFS 

ILO 

USER/SUPERVISOR STATUS LINE 

PROGRAM FLOW STATUS 
ADO 23 26 PH11 

GNDL -
Voo BBG GNDB HLDA 

t 

1298 

INTERLOCKED INSTRUCTION STATUS 

HOLD ACKNOWLEDGE 
(For Multiprocessing) 

GNDL 24 25 GNDB 
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Figure 1 F16032 Block Diagram 

INSTR 

ADD/DATA 

D , 
CONTROLS 

AND STATUS 

UOATA 
BUS INTERFACE CONTROL ~ 

UCTIPNS 16 

8·BYTE 
QUEUE 

16 H INSTRUCTION t-
DECODER 

DISPLACEMENT AND J-. 
IMMEDIATE EXTRACTOR 

REGISTER SET 

a INTBASE 

a SB 

a FP 

a SP1 

a spa 

a PC 
Ra 

R1 

R2 

R3 

R4 

RS 

R6 

R7 

L MOD 

I PSR 

A 

F16032 

MICROCODE ROM 
AND 

CONTROL LOGIC 

~ 
::J 
II) 

..J 
<t I I I I I z 
a: 
w REGISTER I-

~ CONFIGURATION 
I-
iD 
N 
M WORKING 
~ REGISTERS 

t J 

\ / 32·BIT 
ALU 

J 

L _____________ _ 

Registers 

The eight dedicated and eight high-speed general 
storage registers of the F16032 are illustrated in figure 2. 

Instruction Set 

Table 1 is a summary of the instruction set for the 
F16032. 

@ Ie MASTER 1983 1299 

U 

.c. 
o 
'-

0(\1 
u. 



-0 

..c 
o .... 

·cu u. 

FAIRCHILD 

A Schlumberger Company 

Table 1 F16032 Instruction Summary (Cont'd.) 

Mnemonic Meaning 

NEG Negate 
NOP No Operation 
NOT Not 

OR Or 

QUO Quotient 

RDVAL Read Address Validate 
REM Remainder 
RESTORE Restore General Registers 
RET Return from Subroutine 
RETI Return from Interrupt 
RETT Return from Trap 
ROT Rotate 
RXP Return from External Procedure 

S Set on Condition 
SAVE Save General Registers 

,1300 

F16032 

Mnemonic Meaning 

SBIT Set Bit 
SETCFG Set Configuration 
SKPS Skip String 
SMR Store MMU Register 
SPR Store Processor Register 
SUB Subtract 
SUBC Subtract with Borrow 
SUBP Subtract Packed Decimal 
SVC Supervisor Call 

TBIT Test Bit 

WAIT Wait 
WRVAL Write Address Validate 

XOR Exclusive OR 
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FAIRCHILD 

A Schlumberger Company 

Figure 2 F16032 Dedicated and General Storage Registers 

DEDICATED· 

.. 32 • 
0 PROGRAM COUNTER PC 

STATIC BASE SB 

FRAME POINTER FP 

USER STACK PTR. SP1 } 
SP 

INTERRUPT STACK PTR. SPO 

INTERRUPT BASE INTBASE 

PSR MOD 

STATUS MODULE 

Table 1 F16032 Instruction Summary 

Mnemonic Meaning 

ABS Absolute Value 
ACB Add Compare and Branch 
ADD Add 
ADDC Add with Carry 
ADDP Add Packed Decimal 
ADDQ Add Quick Integer 
AD DR Calculate Address 
ADJSP Adjust Stack Pointer 
AND And 
ASH Arithmetic Shift 

B Conditional Branch 
BIC Bit Clear 
BICPSR Bit Clear in PSR 
BISPSR Bit Setin PSR 
BPT Breakpoi nt Trap 
BSR Branch to Subroutine 

CASE Case Branch 
CBIT Clear Bit 
CHECK Check Index 
CMP Compare 
CMPM Compare Multiple 
CMPQ Compare Quick Integer 
CMPS Compare String 
COM Complement 
CVTP Convert to Bit Pointer 
CXP Call External Procedure 
CXPD Call External Procedure with Descriptor 

DFI Divide Extended Integer 
DIV Divide 

© Ie MASTER 1983 

F16032 

.. 
RO 

GENERAL 

32 

~===================: 
R1 

~===================: 
R2 

~============~ 
R3~==================~ 
R4 

::==:===============:::::::::: 
RS 

~============~ 
R6 
~------------------~ 

R7 
~------------------~ 

Mnemonic Meaning 

ENTER Enter New Context 
EXIT Exit Context 
EXT Extract Field 
EXTS Extract Field Short 

FFS Find First Set Bit 
FLAG Flag Trap 

IBIT Invert Bit 
INDEX Calculate Index 
INS Insert Field 
INSS Insert Field Short 

JSR Jump to Subroutine 
JUMP Jump 
LMR Load MMU Register 
LPR Load Processor Register 
LSH Logical Shift 

MEl Multiply Extended Integer 
MOD Modulus of Periodic Function 
MOV Move 
MOVM Move Multiple 
MOVQ Move Quick Integer 
MOVS Move String 
MOVSU Mover Supervisor to User 
MOVUS Mover User to Supervisor 
MOVX Sign Extend 
MOVZ Zero Extend 
MUL Multiply 
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FAIRCHILD F16456 
A Schlumberger Company Multiple Protocol 

Communications Controller 
Microprocessor Product 

Description Signal Functions 

The Fairchild F16456 Multiple Protocol Communications 
Controller (MPCC) is a programmable microprocessor 

TRANSMITI1-

RCLK MISC 

peripheral device that interfaces a computer system to a RSI 
BYTE serial data communication channel with minimum RECEIVE RSOF 

system overhead. It can be used in computer-to- CLOCK Do ---. TCLK 0 1 
computer or computer-to·terminal communications, or in TSO O2 

control of· network trunk lines with the F16000 family and 

MOOEM {-

CD 0 3 

other microprocessors. CTS D. 

OSR 05 

F16000 Family, 8080, 8086 Bus Compatible 
OTR 06 • RTS 0 7 • Satisfies Interface Requirements for Asynchronous 0 8 

CPU 
BUFFER { ROA INPUTS 

Mode and for Synchronous Bit·Oriented Protocol INTERRUPT TBMT 09 

(BOP) or Synchronous Byte-Control Protocol (BCP) RESET RESET 
0 10 

• Generates and Tests Error Detection Codes; 0 11 
INTR. REO. iRa 0 12 

Generates and Detects Special Characters Ao 013 • Bidirectional Three·State Data Bus Interface REGISTER { Al 0 14 ADDRESS 
(Selectable as 8·Bit or 16·Bit Bus) A2 0 15 

• Full· or Half·Duplex Operation 
POWER { 

Vee Rfi 
\VA -• Modem Handshake Signals Vss 

• 5· to 8·Bit ~haracter Lengths cs 

• Primary or Secondary Station Operation 

• Normal and Transparent Text Modes 

• Directly Addressable Registers 

• Serial Data from dc to 2.0M bps Connection Diagram 

• NRZ or NRZI (Complemented on Zero) Serial Data 

• Self·Tested Loop·Back Mode 

• Maintains Data Transparency Through Automatic TSO cs 
Manipulation of the Data Stream 

TCLK 22 MTSC • TTL·Compatible 

• Single + 5 V Power Supply RTS 23 fiTR 

• 40·Pin Plastic or Ceramic Dual·in·Line Package RESET 4 24 11m 

WR 5 25 TIMY 
The F16456 MPCC is functionally divided into a serial 
data receiver, serial data transmitter, addressable Do 8 21 enI 

registers, and data bus control logic. The receiver and 01 7 21 CD 
transmitter operate at independent rates determined by 

02 
their clocks. The eight registers contained in the MPCC 

8 21 De 

are directly addressable when using an a-bit data bus; 03 9 29 0. 

-C they are addressed in pairs when a 16-bit data bus is D. 10 30 0 10 

.r::. used. The MPCC is manufactured using high-speed 
05 11 31 0 11 

0 XMOS technology. 
"- 06 12 32 0 12 

as 
013 u.. 0 7 13 33 

ROA 14 34 0 14 

Ao 15 35 0 15 

Al 16 36 OSR 

A2 17 37 RSOF 

BYTE 18 38 RSI 

AIl 19 39 RCLK 

Vss 20 40 Voo 
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FAIRCHILD 

A Schlumberger Company, 

Description 

The Fairchild F16488 General-Purpose Interface Bus 
(GPIB) controller serves as a general IEEE-488 
compatible listener/talker and controller within the 16000 
microprocessor family for applications in the 
interconnection of intelligent programmable instruments 
on the general-purpose interface bus. It is compatible 
with most MOS microprocessor families. 

• Handles All IEEE 488-1975/78 as Well as 1980 
Supplement Functions 

• Talker, Listener, and Controller Functions 
• Compiiance of All Bus Signals with IEEE 488 and IEC 

625 Inputs, Threshold, Termination, and Output 
Specifications 

• DMA Access Facilities (Compatible with F16203 and 
Most Other DMA Controllers) 

• Single-Phase 10-MHz Maximum TTL Clock 
• Pass Control Capabilities 
• Stoppage of Transmission of Unwanted Data 

Possible Through NBAF Auxiliary Command 
• On-Board Drivers 
• Hold-Off on All Data and Hold-Off on Command 
• End-of-String Recognition by EOS Byte or EOI Pin 
• Programmable Counter for T1 
• 40-Pin Package 
• Single 5 V + 10% Power Supply 
• One-MHz Data Transfer Rate 

Figure 1 is a block diagram of the F16488. 
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F16488 
GPIB Controller 

Microprocessor Product 

Signal Functions 

01°1 

0102 
01°3 

DATA 01°4 
INPUT/OUTPUT 0105 

01°6 
0107 

OIOa 

ATN 

OAV 

NRFO 

NOAC 

SERVICE REQUEST SRQ 

EOT 

REN 

IFC 

Aa 

A1 

A2 

Voo 

Note: This is not a pin assignment. 

DBa 

OB 1 
OB2 

OB3 
OB4 

OBs 

OB6 
OB7 

OMAR 

OMAG 

RST 

INT 

CS 
PO 

WR 

TRIG 

CTTL 

Voo 

VSS1 

VSS2 

DATA BUS 

OMA REQUEST 

INTERRUPT 

--- 'WRITE STROBE 
GROUP EXECUTIVE 
TRIGGER 

__ TTL CLOCK IN 

+5V 

o VOLTS 

__ 0 VOLTS 
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FAIRCHILD 

A Schlumberger Company. 

Figure 1 F16488 Block Diagram 

CS.RD·~ 

CPU(8) 

cs------.-J 

1304 

F16488 

DAVes m> 

IEEE 488 DATA BUS (8) 

IEEE 
488 

STATE 
DIAGRAM 

AND 
CONTROL 

LOGIC 

CTTL 

DMAR 

DMAG 

TRIG OR 
DMAE 
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FUJITSU 
MICROELECTRONICS 
16·BIT GENERAL PURPOSE 
:MICROPROCESSOR 
GENERAL DESCRIPTION 
The MBL8086 is a new high performance microprocessor 
fabricated using N-channel, depletion load, silicon gate tech
nology and packaged in a 40-pin package. The processor has 
attributes of both 8- and 16-bit microprocessors. It addresses 
memory as a sequence of 8-bit bytes, but has a 16-bit wide 
physical path to memory for high performance. 

The MBL8086 is compatible with Intel 8086 microprocessor and 
will be supported with several peripheral devices, including the 
MBL8089 1/0 processor device during 1982. 

FEATURES 
• Assembly language compatible with 8080/8085 

microprocessors 
• Bit. byte, word and block operations 
• 24 Operand Addressing Modes 
• 8-and 16-bit Signed and unsigned arithmetic in binary or 

decimal, including multiply and divide 
• 5 MHz Clock Rate 
• 14 word, by 16-bit Register Set with Symmetrical Operations 

MBLS086 

MBL8086 

PIN ASSIGNMENT 

GND 
AD14 
AD13 
AD12 
AD11 
AD10 
AD9 
AD8 
AD7 
AD6 
ADS 
AD4 
AD3 
AD2 
AD1 
ADO 
NMI 

INTR 
ClK 
GND 

Vee 
AD1S 
A16/S3 
A17/S4 
A18/SS 
A19/S6 
BHE/S7 
MN/MX 
RD 
RQ/GTO (HOLD) 
RQ/Gn (HlDA) 
lOCK (WR) 
52 (M/iO) 
51 (DTlR) 
SO (DEN) 
QSO (ALE) 
QS1 (lNTA) 
TEST 
READY 
RESET 

• Compatible with Intel 8086 

MICROCOMPUTER AND PERIPHERAL GUIDE 
Device Description Max. Power Alternate 
Number Dissipation Source 

(W) (Intel) 

MBL8086 High-Performance 16-Bit Microprocessor/ 2.5 8086 
1 M-Byte Memory Direct Addressing 8086-2 

MBL8086-2 Capability/14-Word. By 16-Bit Register 
Set with Symmetrical Operations/ 
24 Operand Addressing Modes 

°MBL8087 Numeric Processor Extension used with - 8087 
8086 and 8088 

MBL8089 I/O Processor Extension used with - 8089 
8086 and 8088 

MBL8088 8-Bit Microprocess/16-Bit Internal 2.5 8088 
Architecture with 8-Bit Interface Direct 
Software Compatible with MBL8086 

MBL8259A Programmable Interrupt Controller/ 1 8259A 
8 Level Priority/Expandable to 64 Levels/ 
Programmable Interrupt Modes/ 
Indivisual Request Mask Capability 

MBL8282 8-Bit Latch (Non-Inverting) 1 8282 

MBL8283 8~Bit Latch (Inverting) 1 8283 

MBL8284A Clock Generator and Driver for 1 8284A 
MBL8086 Series 

MBL8286 8-Bit Transceiver (Non-Inverting) 1 8286 

MBL8287 8-Bit Bus Transceiver (Inverting) 1 8287 

- MBL8288 Bus Controller for MBL8086 Series 1.5 8288 
Bipolar Driver Capability Advanced 
CommandslWide System-Configuration 
Flexibility 

MBL8289 Bus Arbiter 1 8289 

• Available soon 
. For complete data sheets contact: Fujitsu Microelectronics • 2985 Kifer Road • Santa Clara, CA 95051 • (408) 727-1700· Telex 1/11: 910-338-0190 
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FUJITSU MB884 0 IMB88400 Series 
MICROELECTRONICS MB885 0 IMB885 0 0 Series 
SINGLE COMPONENT 4-BIT· MB88200Series 

MICROCOMPUTER SERIES 
GENERAL DESCRIPTION 
This 4-bit series, available in both CMOS and NMOS, provides the 
user with a common architecture, instruction set and speed 
regardless of which device in the family is selected. As shown, 
various combinations of options are available so that a pro
cessor can specifically be tailored to an application and 
thereby be cost effective. On-board timers, LCD driver, AID or 
D/A converter and power down options are available. To 
facilitate . prototype development, devices with piggyback 
EPROMS are available for each subseries. 

Devices are provided in standard DIP, skinny DIP (70 mil pin spac
ing) or flatpack. 

Technology Device Number Package ROM RAM 

MB8841 42-pin DIP 2Kx 8 128 x 4 

MB8842 28-pin DIP 2Kx 8 128 x4 

MB8843 42-pin DIP 1Kx 8 64x4 

MB8844 28-pin DIP 1K x 8 64x4 

MB88401 
42-pin DIP 

4Kx 8 192 x4 
42-pin SDIP 

MB88411 
42-pin DIP 

4Kx 8 192 x4 
42-pin SDIP 

MB88413 
42-pin DIP 

2Kx 8 192 x 4 
NMOS 42-pin SDIP 

MB88421 64-pin SDIP 4Kx 8 192 x4 

MB88423 64-pin SDIP 2Kx 8 128 x4 

MB8851 42-pin DIP 1Kx 8 64Kx4 

MB8853 42-pin DIP 1K x 8 64Kx4 

MB8854 28-pin DIP 1Kx 8 64x4 

MB8851A 42-pin DIP 2Kx 8 128 x4 

MB8854A 28-pin DIP 1K x 8 64x4 

MB8851L 42-pin DIP 2Kx 8 128 x 4 

MB8854L 28-pin DIP 1K x 8 64x4 

_42-pin DIP 
MB88501 42-pin SDIP 4Kx 8 192 x4 

42-pin DIP 
MB88503 42-pin SDIP 2Kx 8 128 x4 

CMOS MB88535 
42-pin DIP 

2Kx 8 128 x4 
42-pin SDIP 

MB88536 
42-pin DIP 

2Kx 8 128 x4 
42-pin SDIP 

MB88541 7a-pin FLTPK 4Kx 8 196 x 4 

MB88201 16-pin DIP 512 x 8 16 x 4 

MB88202 16-pin DIP 1024 x 8 32 x4 

FEATURES 
• Various RAM and ROM levels available 
• 57 I/O lines maximum 
• 3 p.S Instruction Cycle Time at 2 MHz 

clock rate 
• TTUCMOS compatible I/O level 
• 70 powerful instructions for NMOS version 
• 72 powerful instructions including power 

saving HALT and STOP modes for 
CMOS version 

I/O Ports VCC Comments 

37 +5V -
23 +5V -
37 +5V -
23 +5V -
36 +5V On-board PLA 

32 +5V 8-bit ND converter 

32 +5V 8-bit ND converter 

57 +5V Watch-dog timer, 

57 +5V Detect circuit for 
power down 

37 +5V 
37 +5V 

23 +5V 
37 

Vee = 6.0 - 3.5V 
23 

37 
Vee=3.5-2.5V 

23 

-S: 5V 
36 -A: 3.5 - 6.0V -

-L: 2.5 - 4.0V 

-S: 5V 
36 -A: 3.5 - 6.0V -

-L: 2.5 - 4.0V 

34 +5V 
6-bif, 3 CHL 
D/A converter 

34 +5V 
6-bit, 3 CHL 13-bit 
1 CHL D/A converter 

29 +5V LCD Driver 

12 +5V Low cost series 

12 +5V Low cost series 

For complete data sheets contact: Fujitsu Microelectronics • 2985 Kifer Road • Santa Clara, CA 95051 • (408) 727·1700. Telex 1111: 910·338·0190 
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FUJITSU 
MICROELECTRONICS 

CMOS SINGLE CHIP 
8·BIT MICROCOMPUTER 
GENERAL DESCRIPTION 
The Fujitsu MBL80C49/MBB0C39 is a totally 
self-contained 8-bit single-chip microcom
puter fabricated with silicon-gate CMOS 
technology. The MBL80C49 has a 2K x 8 
ROM program memory, a 128 x 8 RAM data 
memory, 27 I/O ports, an 8-bit timer/counter, 
and clock generator on chip. The MBL80C39 
is identical to the MBL80C49 except without 
program memory. It can be used with exter
nal memory for system prototyping and pre-

FEATURES 
• 12-bit Addressing 
• 98 Instructions (232 Instruction 

Codes): 70% of Instructions are Single 
Byte 

• 2.51LS Instruction Cycle: All 
Instructions are 1 or 2 Cycles 

• On-chlp Clock Generator (or External 
Clock Source) 

Device Number Description 

MBL80C49 CMOS18-Bit Microcomputerl 

production systems. 

The design is optimized for low cost and 
high performance applications because the 
MBL80C49/ MB80C39 is fabricated on a 
Single silicon chip and can be used for appli
cations that require additional expansion of 
ROM, RAM, I/O ports, etc. 

This microcomputer permits external pro
gram operation and Single-step operation. 

• 2K x bit ROM 
• 128 x 8 bit RAM 
• 27110 Lines 
• 8-bit Interval TimerlEvent Counter 
• 8-Level Stack 
• 8 pairs of Working Registers 
• Low-power Standby Mode Capability 

by HALT and STOP Instructions 

Max. Power 
Freq. Supply (V) 

6 MHz +5 
98 Instructions with Bit Operationsl 

MBLBOC39 On-<:hip clock generatorl Program-

(ROM-less) mabie 8-bit timer127 I/O lines 

MBLB051 NMOS18-Bit Microcomputerl 12 Mhz +5 
111 instructions with Bit Operationsl 

MBLB031 Boolean Processor/On-<:hip clock 
(ROM-less) generatorrrwo H>-bit timers/Full-Duplex 

UART/32I/O lines 

NMOS SINGLE CHIP 
MICROCOMPUTER 
GENERAL DESCRIPTION 
The Fujitsu MBL8051/MBL8031 is a totally 
self-contained, high performance single
chip microcomputer fabricated with silicon 
gate NMOS technology. It provides the 
hardware features, architectural enhance
ments and new instructions that are nec
essary to make it a powerful and cost ef-

FEATURES 
• 4K x 8 ROM 
• 128 x 8 RAM 
• Four 8-Blt Ports, 32 1/0 Lines 
• Two 16-Bit TlmerlEvent Counters 
• High Perfonnance Full-Duplex Serial 

Channel 

© Ie MASTER .1983 

fective controller for applications requiring 
up to 64K bytes of program memory and/or 
up to 64K bytes of data storage. 

The MBL8051/MBL8031 is efficient both as 
a controller and as a arithmetic processor 
with extensive facilities for binary and BCD 
arithmetic along with bit-handling capabil-

• External Memory Expandable to 128K 
• Boolean Processor 
• MBL8048 Architecture Enhanced with: 

• Non·paged Jumps 
• Direct Addressing 

MBL80C49 
MBL80C39 

Low power applications are possible by us
ing the stand-by mode feature. The software 
is upward compatible with the MBL8049/ 
MBL8039 and Intel i8049/i8039. 

The MBL80C49/MB80C39' uses a Single 
power supply of +5V. It is packaged in a 
standard 40-pin DIP and operation is 
guaranteed over the range of -40°C to 
+85°C. 

• External Program Mode Capability 
• Single-step Operation Capability 
• Easily Expandable Memory and 1/0 
• Single-level Interrupt Capability 
• ALU Functions: Addition, Decimal Ad

just Addition, and Logic Operations 

Power 
DiSSipation UO Level Package 
(mW Max.) 

55 TIL 4O-pin 
3-State 

840 TIL 40-pin 
3-State 

MBL8051 
MBL8031 

ities. Efficient use of program memory 
results from an instruction set conSisting 
of 44% one-byte, 41 % two-byte, and 15% 
three-byte instructions. With a 12 MHz 
crystal, 58% of the instructions execute in 
1.01'5, 40% in 2.01'5 and multiply and divide 
require only 4.01'5. 

• Four 8-Register Banks 
• Stack Depth up to 128-Bytes 
• Multiply, Divide, Add, Subtract, 

Compare 
• Most Instructions Execute In 1J.'S 
'. 41'S Multiply and Divide 
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FUJITSU 
MICROELECTRONICS 

FLOPPY DISK 

MB8876A 
MB8877A 

FORMATTER/ CONTROLLER (FDC) 

DESCRIPTION 
The Fuj itsu M B8876A and 
MB8877A are one-chip Floppy 
Disk Formatter/Controllers (FDC) 
which are fabricated with N-chan
nel ElD MOS technology. They 
can be applied to any single den
sity floppy disk, double density 
floppy disk and mini floppy disk. 

The IBM3740 format and the fre
quency modulation (FM) record
ing are used for the single density 

FEATURES 
• Interface to 8·bit 

Microprocessor 
MB8876A: Negative·logic 

8·bit Data Bus 
MB8877A: Positive·logic 

8·bit Data Bus 
• Single -t5V Power Supply 
• IBM Compatible Sector Format 
• Automatic Track Seeking and 

Verification 
• Both Single and Double 

De,nsity Formats 
a) Single Density in IBM3740 

Format and FM Recording 
b) Double Density in IBM. 

System·34 Format and 
M FM Recording 

• Programmable Single Sectorl 
Multiple SectorslEntire Track 
Read Operation 

• Programmable Single Sectorl 
Multiple SectorslEntire Track 
Write Operation 

storage, and the. IBM System-34 
format and the modified frequen
cy modulation (MFM) recording 
are used for the double density 
storage. 

The MB8867A and MB8877A inter
face with an 8-bit parallel micro
processor to control data transfer 
and mechanical operation. They 
are packaged in a standard 40-pin 
dual in-line package. 

• Programmable Side Compare 
Function 

• Programmable Sector Length 
• Programmable Head Step Rate 
• Programmable Head 

EngagelHead Settle Time 
• Double Buffered Data 1/0 
• DMA Data Transfer Capability 
• Write Precompensation 

Capability 
• All TTL Compatible 1/0 
• N·Channel ElD MOS 

Technology 
• MB8876A Upward Compatible 

with Western Digital 
FD19971·02 

• MB8877A Upward Compatible 
with Western Digital FD1793·02 

.. 

PIN ASSIGNMENT 

NC* NC* 
WE INTRa 
CS DRa 
RE DDEN 
Ao WPRT 
A1 IP 

DALOIDALO TROO 
DAL 1IDAL 11 WFIVFOE 
DAL2/DAL2 READY 

DAL3IDAL3 WD 
DAL4IDAL4 WG 
DAL5IDAL5 TG43 
DAL6/DAL6 HLD 

DAL7/DAL7 RAW READ 
STEP RCLK 
DIRC RG 

EARLY CLK 
LATE HLT 

MR TEST 
(GND)Vss Vcc 

': No Connection 

•• {MB8876A: Negative Logic 
MB8877A: Positive Logic 

For complete data sheets contact: Fujitsu Microelectronics - 2985 Kifer Road - Santa Clara, CA 95051 - (408) 727-1700 -Telex 1111: 910-338-0190 

1308 @ Ie MASTER 1983 



PIC1670 

8 Bit Microcomputer 
FEATURES 
• 1024 x 13-bit Program ROM 
• 64 x 8-bit RAM (16 special purpose registers) 
• Arithmetic Logic Unit 
• Sophisticated interrupt structure 
• 6 level pushdown stack 
• Versatile self contained oscillator 
• 2.0Jls instruction execution time 
• Wide power supply operating range (4.5-5.5 volts) 
• 4 sets of 8 user defined TTL compatible I/O lines 
• Available in two temperature ranges: O°C to 70°C and -40°C to 

85°C. 

DESCRIPTION 
The PIC1670 microcomputer is an MaS/LSI device containing 
RAM, I/O, and a central processing unit as well as customer
defined ROM on a single chip. This combination produces a low 
cost solution for applications which require sensing individual 
inputs and controlling individual outputs. Keyboard scanning, 
display driving, and system control functions can be done at the 
same time due to the power of the 8-bit CPU. 

The internal ROM contains a customer-defined program using 
the PIC's powerful instruction set to specify the overall functional 
characteristics of the device. The 8-bit input/output registers 
provide latched lines for interfacing to a limitless variety of appli
cations. The PIC can be used to scan keyboards, drive displays, 
control electronic games and provide enhanced capabilities to 
vending machines, traffic lights, radios, television, consumer 
appliances, industrial timing and control applications. The 13-bit 
instruction word format provides a powerful yet easy to use 

PIC1670 BLOCK DIAGRAM PORT A 

RAM (48 x 8) 
F20·F77 

RT 

8-BIT 
DATA BUS 

© Ie MASTER 1983 

instruction repertoire emphasizing single bit manipulation as well 
as logical and arithmetic operations using bytes. 

The PIC1670 is fabricated with N-Channel Silicon Gate technol-
. ogy resulting in a high performance product. Only a Single wide 
range power supply is required for operation. An on-chip oscilla
tor provides the operating clock with either an external crystal or 
RC network to establish the frequency. Inputs and outputs are 
TTL-compatible, with open-drain option available. 

Extensive hardware and software support is available to aid the 
user in developing an application program and to verify perfor
mance before committing to mask tooling. Programs can be 
assembled into machine language using PICAL, eliminating the 
burden of coding with ones and zeros. PICAL is available in a 
Fortran TIl version that can be run on many popular computer 
systems. Once the application program is developed several 
options are available to insure proper performance. The PIC's 
operation can be verified in any hardware application by using 
the PIC1665. The PIC1665 is a ROM-less PIC1670 microcomputer 
with additional pins to connect external PROM or RAM and to 
accept HALT commands. The PFD 1020 Field Demo System is 
available containing a PIC1665 with sockets for erasable PROMs. 
Finally, the PICES II (PIC In-Circuit Emulation System) provides 
the user with emulation and debugging capability in either a 
stand-alone mode or operation as a peripheral to a largercompu
ter system. Easy program debugging and changing is facilitated 
because the user's program is stored in RAM. With these develop
ment tools, the user can quickly and confidently order the mask
ing of the PIC's ROM and bring his application into the market. 

PORT B 

u 
f-
tr 

~ 

PROGRAM 
ROM 

1024 x 13 

0 
f-
tr 

~ 
10 
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PIC1670 

ARCHITECTURAL DESCRIPTION 
The firmware architecture of the PIC1670 microcomputer is based 
on a register file concept with simple yet powerful instruction 
commands designed to optimize the code for bit, byte, and regis
ter transfer operations. The instruction set also supports comput
ing functions as well as these control and interface functions. 

Internally, the functional blocks of the PIC1670 are connected by 
an a-bit bidirectional bus: the 64 a-bit registers of which the first 16 
are special purpose, an Arithmetic Logic Unit, and a user defined 
program ROM composed of 1024 x 13 words. The register file is 
divided into two functional groups: operational registers and gen
eral purpose registers. The first sixteen are the operational regis
ters and they include the Real Time Clock Counter A and B, four 
I/O registers, two Status registers, a Program Counter and a File 
Select Register. The general purpose registers are used for data 
and control information under command of the· instructions. 

PIN FUNCTIONS 

Signal 

The Arithmetic Logic Unit contains one temporary working regis
ter (W Register), an adder, and hardware for decimal adjust. 
Manipulation between data in the working register and any other 
register can be performed. 

The Program ROM contains the user defined application program 
and is supported by an instruction decoder and instruction regis
ter. Sequencing of microinstructions is controlled via the Program 
Counter (PC) which automatically increments to execute in-line 
programs. The Program Counter is modified by bit test, jump, call 
or branch instructions and the lower a-bits can be modified for 
computed addresses by file register instructions. In addition, an 
on-chip six level stack is employed to push and pull the contents of 
the program counter. This provides easy to use subroutine nest
ing. Activating the MCLR input on power-up initializes the ROM 
program to address 17778. 

Function 

OSC1 (Input), 
OSC2 (output) 

Oscillator pins. The on-board oscillator can be driven by an external crystal, ceramic resonator 
or LC network, or an external clock via these pins. 

RT (Input) 

RAO-7, RBO-7, RCO-7, RDO-7 

MCLR (Input) 

TEST 

Voo 

Vss 
CLKOUT 

1310 

Real Time Input. Negative transitions onthis pin increment the RTCC (F6) register. This pin can 
also be used for an interrupt input. This pin uses a Schmitt trigger input. There is no internal 
active pull-up device. 

User programmable input/output lines. These lines can be used as inputs and/or outputs and 
are under direct control of the program. 

Master Clear. Used to initialize the internal ROM program to address 1777e, latch all I/O registers 
high, and disables the interrupts. This pin uses a Schmitt trigger input. There is no internal 
active pull-up device. 

Test pin. This pin is used for testing purposes only. It must be grounded for normal operation. 

Power supply pin. 

Ground pin. 

Clock Output. A signal derived from the internal oscillator. May be used by external circuitry to 
synchronize with PIC1670 timing. 

PIN CONFIGURATION 
40 LEAD DUAL IN LINE 

Top View 

--;;..OSCl voo
-

-OSC2 MCLR~ 

~AAO R'T_ 
~RAl RD7~ 

~RA2 RD6~ 

_RA3 RDS~ 

-CLKOUT RD4~ 

_AA4 RD3~ 

_RAS RD2~ 

_RA6 RD1~ 

_RA7 RDO~ 

~RBO RC7~ 

~RBl RC6~ 

~RB2 RCS_ 

~RB3 AC4~ 
_ RB4 RC3 _ 

_RBS RC2~ 

~RB6 
RC1 _ 

_ RB7 
RCO~ 

-, Vss 
TEST ___ 
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REGISTER FILE ARRANGEMENT 

File 
(Octal) 

FO 

F1 

F2 

F3 

F4 

F5 

F6,F7 

F10,11 

F12,13 

F14,15 

F16,17 

F20,77 

© Ie MASTER 1983 

Function . 

Not a physical register. FO calls for contents of the FSR (F4) to be used to select a file register. F4 is used as 
an indirect address pointer. 

W Register - The working register. 

Program Counter - Points to the next program ROM address to be executed. 

Arithmetic Status Register 

7 654 321 0 

I 0 I X IA91ABlovi z loci C I 
Bit 0 (C) - Bit 0 is the carry flag, and is usually the carry from the A.L.U., also used as a borrow in subtract 

instructions. 

Bit 1 (DC) - Bit 1 is the half carry (decimal carry) and is used to indic~te a carry from bit 3 in the A.L.U. as 
the result of an addition (byte). This bit is used in the decimal adjust instruction to allow B.C.O. 
decimal addition. 

Bit 2 (Z) - Bit 2 is the zero flag and is set to a one if the results of the previous operation was identically 
zero. 

Bit 3 (OV) - Bit 3 is the overflow flag, and is set to a one by operations which cause a signed two's 
complement arithmetic overflow. The bit is set when the carry from the MSB in the A.L.U. is 
opposite to the carry from the MSB-1 bit. 

Bit 4 (AB) - Bit 4 is the 9th bit of the program counter. This bit is a read only bit. 

Bit 5 (A9) - Bit 5 is the 10th bit of the program counter. This bit is a read only bit. 

File Select Register - The FSR is used in generating effective file register addresses under program control. 

Interrupt Status Register I X I CNTE I AlB I CNTS I RTCIR I XIR I RTCIE I XIE I - Used to control 
interrupts and registers F6 and F7. 
RTCCA and RTCCB - Real Time Clock Counters A & B respectively can be configured as a single 16 bit 
counter, an 8 bit counter and an 8 bit general purpose register, or two general purpose registers when no 
external counting is required. The RTCC registers can be loaded and read by the program, as well as count 
negative transitions on the RT pin or count at 1/8 the frequency of the oscillator. If data are being stored into 
RTCCA simultaneous with a negative transition on the RT pin (and CNTE=1 and CNTS=1), RTCCA will 
contain the new stored value and the external transition will be ignored by the microcomputer. (See the section 
"Real Time Clock Interrupt" for further details about the RTCC.) 

I/O Port A 

I/O Port B 

I/O Port C 

I/O Port 0 

NOTE: F10, 12, 14 & 16 are the I/O registers and F11, 13, 15 & 17 are used for 
reading the actual pin levels. 

General Purpose Registers-Used for temporary and general purpose storage during program execution 
time. 
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GENERAL 
INSfRUMENT PIC1670 

Basic Instruction Se~ Summary "d" is one, the result is returned to the file register specifif~d in the 
Each PIC instruction is a 13-bit word divided into an OP code instruction. 
which specifies the instruction type and one or more operands For bit-oriented instructions, "b" represents a bit field designator 
which further specify the operation of the instruction. The follow-: which selects the number of the bit affected by the operation, 
ing PIC instruction summary lists byte-oriented, bit-oriented, and while "f" represents the number of the file in which the bit is 
literal and control operations. located. 
For byte-oriented instructions, "f" represents a file register desig- For literal and control operations, "k" represents an eight or nine 
nator and "d" represents a destination designator. The file register bit constant or literal value. 
designator specifies which one of the PIC file registers is to be For an oscillator frequency of 4MHzthe instruction execution time 
utilized by the instruction. The destination designator specifies is 2.0llsec unless a conditional test is true or the program counter 
where the result of the operation performed by the instruction is to is changed as a result of an instruction. I n these two cases, the 
be placed. If "d" is zero, the result is placed in the PIC W register. If instruction execution time is 4.0 Ilsec. 
BYTE ORIENTED (12-7) (6) (5-0) 
fiLE REGISTER r----O-P-C-O-D-E---�.-d~I--t -(F':"'I-LE~II)--' 
OPERATIONS . . 

Inllrucllon-Blnary (Oclal) 

0 000 000 000 1 00 
0 000 00 1 I I I I I I 
0 000 1 d I I I I I I 
0 000 1 0 d I I I I I I 
0 000 1 , d I I I I I I 
0 001 00 d I I I I I I 
0 001 Old I I I I I I 
0 001 1 0 d I I I I I I 
0 001 1 1 d I I I I I I 
0 o 1 0 00 d I I I I I I 
0 o 1 0 Old I I I I I I 
0 o 1 0 1 0 d I I I I I 
0 o 1 0 1 1 d I ( I I I 
0 o 1 1 00 d I I I I 
6 o 1 1 Old I I I I 
0 o 1 1 1 0 d I I I I 
0 o 1 1 1 1 d I I I I 

Inllrucllon-Blnary (Octal) 

000 000 I I 
000 001 I I 
000 o 1 0 I I 
000 o 1 1 I I 
000 100\ I I 
000 101 I I 
000 1 1 0 I I 
000 11 1 I I 

BIT ORIENTED 
fiLE REGISTER 
OPERATIONS 

Inllructlon-Blnary (Oclal) 

0 1 00 b b b 
0 101 b b b 
0 1 1 0 b b b 
0 111 b b b 

LITERAL AND CONTROL 
OPERATIONS 

Inllructlon-Blnary (Octal) 

0 '000 000 000 000 
0 000 000 000 001 
0 000 000 000 o 1 0 
0 000 000 000 o 1 1 
1 001 o k k k k k k k k 

001 1 k k k k k k k k 
o 1 0 o k k k k k k k k 
010 1 k k k k k k k k 
o 1 1 o k k k k k k k k 
o 1 1 1 k k k k k k k k 

Instruction-Binary (Oclal) 

10k kkk kkk kkk 
11k kkk kkk kkk 

NOTE: 
DAW: Decimal Adjust W. 

Name Mnemonic, Operandi 

(00004) Decimal adJust W DAW 
(00100) Move W to Ille MOVWF I 
(00200) Subtract W Irom Ille wi borrow SUBBWF I.d 
(00400) Subtract W Irom Ille SUBWF I.d 
(00600) Decrement Ille DECF I.d 
(01000) Inclusive or W with file IORWF I.d 
(01200) And W with Ille ANDWF I.d 
(01400) Exclusive OR W with Ille XORWF I·.d 
(01600) Add W with Ille ADDWF I.d 
(02000) Add W to Ille with carry ADCWF I.d 
(02200) Complement Ille COMPF I.d 
(02400) Increment Ille INCF I.d 
(02600) Decrement Ille. skip II zero DECFSZ I.d 
(03000) Rotate Ille right thru carry RRCF I.d 
(03200) Rotate Ille lelt thru carry RLCF I.d 
(03400) Swap upper and lower nibble 01 Ille SWAPF I.d 
(03600) Increment Ille. skip II zero INCFSZ I.d 

(12-6) (5-0) 

I OP CODE f (FILE II) 

Name Mnemonic, Operands 

(10000) Move 'Ile to W MOVFW 
(10100) Clear Ille CLRF 
(10200) Rotate Ille rlght/no carry RRNCF 
(10300) Rotate Ille lell/no carry RLNCF 
(10400) Compare Ille to W. skip II F < W CPFSL T 
(10500) Compare Ille to W. skip II F = W CPFSEQ 
(10600) Compare Ille to W. skip II F > W CPFSGT 
(10700) Move Ille to Itself TESTF 

(12-9) (8-6) (5-0) 

OP CODE b (BIT II) f (FILE II) 

Name Mnemonic, Operandi 

(04000) Bit clear II Ie BCF I.b 
(05000) Bit set Ille BSF I.b 
(06000) Bit test. skip II clear BTFSC I.b 
(07000) Bit test. skip II set BTFSS I.b 

(12-8) (7-0) 

OP CODE k (LITERAL) 

Name Mnemonic, Operands 

(00000) No Operation NOP 
(00001) Halt In PIC1665 HALT 
(00002) Return Irom Interrupt RETFI 
(00003) Return Irom Subroutine RETFS 
(11000) Move Literal to W MOVLW 
(11400) Add literal to W ADDLW 
(12000) Inclusive OR Literal to W IORLW 
(12400) And literal and W ANDLW 
(13000) Exclusive OR literal and W XORLW 
(13400) Return and load literal in W RETLW 

(12-10) (9-0) 

OP CODE k (LITERAL) 

Mnemonic, Operands 

(14000) Go to address' GO TO 
CALL (16000) Call Subroutine 

Operallon Sialul Affected 

(Note 1) C 
W-I 
f+W+c -d OV,C,DC,Z 
f+W + 1-d OV,C.DC,Z 
I -l-d OV.C.DC.Z 
WVI-d Z 
W.I-d Z 
W01-d Z 
W+I-d OV,C.DC,Z 
W+f+c-d OV.C.DC.Z 
f-d Z 
f+1-d OV.C.DC.Z 
I - 1- d. skip il zero 
I(n)-d(n-l). c-d(7). I(O)-c C 
f(n)-d(n+l). c-d(O). f(7)-c C 
1(0-3)~ (4-7)-d 
1+1 -d. skip II zero 

Operallon 

I-W 
0-1 
I(n)-d(n-l). f(O). -1(7) 
I(n)-d(n+ 1). 1(7) . .,-1(0) 
I - W. Skip il C = 0 
I - W. Skip il ~ =:= 1 
I - W. Skip if Z • C = 1 
I-I 

Operallon 

O-I(b) 
l-I(b) 
Bit Test I(b): skip il clear 
Bit Test I(b): skip il set 

Operation 

Stack - PC 
Stack - PC 
k':'W 
k+W-W 
kVW-W 
k.W-W 
k0w-w 
k-W. Stack -PC 

k-PC 
PC+1-Slack. k-PC 

Sialul Affecled 

Z 
Z 

Z 

Sialul Affecled 

OV.C.DC.Z 
Z 
Z 
Z 

This instruction adjusts the eight bit number in the W register to form two valid BCD (binary coded decimal) digits, one in the lower and one in the upper 
nibble. (The results will only be meaningful if the number in W to be adjusted is the result of adding together two valid two digit BCD numbers.) 
The adjustment obeys the following two step algorithm: 
1. If the lower nibble is greater than 9 or the digit carry flag (DC) is set, 06 is added to the W register. 
2. Then. if the upper nibble is greater than 9 or the carry from the original or step 1 addition is set, 60 is added to the W register. The carry bit is set if there 

is a carry from the original, step 1 or step 2 addition. 
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INT,ERRUPT SYSTEM 
The interrupt system of the PIC1670 is comprised of an external 
interrupt and a real-time clock counter interrupt. These have dif
ferent interrupt vectors, enable bits and status bits. Both interrupts 
are controlled by the status register (F5)*" shown below. 

7" 6 5 4 3 

"Bit 7 is unused and is read as zero. 

""Register 5 will power up to all zeroes. 

EXTERNAL INTERRUPT 

2 o 

On any high to low transition of the RT pin the external interrupt 
request (XIR) bit will be set. This request will be serviced if the 
external interrupt enable (XI E) bit is set or if it is set at a later point 
in the program. The latter allows the processor to store a request 
(without interrupting) while a critical timing routine is being exe
cuted. Once external interrupt service is initiated, the processor 
will clear the XIR bit, delay one cycle (to execute the current 
instruction), then push the cu rrent prog ram counter onto the stack 
and execute the instruction at location 17608, It takes three to four 
instruction cycles from the transition on the RT pin until the 
instruction at 17608 is executed. No new interrupts can be serviced 
until a return from interrupt (RETFI) instruction has been 
executed. 

REAL-TIME CLOCK INTERRUPT 
The real-time clock counter (RTCCA & RTCCB, file registers F6 
and F7) have a similar mechanism of interrupt service. The 
RTCCA register will increment if the count enable (CNTE) bit is 
set. If this bit is not set the RTCCA & RTCCB will maintain their 
present contents and can therefore be used as general purpose. 

INTERRUPT SYSTEM BLOCK DIAGRAM 

~ 

© Ie MASTER 1983 

EDGE TO SYNC 
PULSE GEN 

PIC1670 GENERAL 
INSfRUMENf 

RAM registers. The count source (CNTS) bit selects the clocking 
source for RTCCA. If CNTS is cleared to a '0', then RTCCA will use 
the internal instruction clock and increment at 1/8 the frequency 
present on the OSC pins. If CNTS is set to a '1', then RTCCA will 
increment on eacl) high to low transition of the RT pin. RTCCB can 
only be incremented when RTCCA makes a transition from 377 8 to 
o and the AlB status bit is set. This condition links the two eight bit 
registers together to form one sixteen bit counter. An interrupt 
request under these condition~ will occur when the combined 
registers make a transition from 1777778 to O. If, however, the AlB 
bit is not set, then RTCCA will be the only incrementing register 
and an interrupt request will occur when RTCCA makes a transi
tion from 3778 to O. (In this setup the RTCCB register will not 
increment and can be used as a general purpose RAM register.) 
Once a request has come from the real-time clock counter, the 
real-time clock interrupt request (RTCIR) bit will be set. At this 
point, the request can either be serviced immediately if the real
time clock interrupt enable (RTCIE) bit is set or be stored if RTCIE 
is not set. The latter allows the processor to store a real-time clock 
interrupt while a critical timing routine is being executed. Once 
interrupt service is initiated, the processor will clear the RTCI R bit, 
delay one cycle (to execute the current instruction), then push the 
present program counter onto the stack and execute the instruc
tion at location 1740slt takes three instruction cycles from when 
the RTCC (A or B) overflows until the instruction of 1740 is exe
cuted. No new interrupts can be serviced until a RETFI instruction 
has been executed. 

The RETFI instruction (000028) must be used to return from any 
interrupt service routine if any pending interrupts are to be ser
viced. External interrupts have priority over RTCC driven interrupt 
in the event both types occur simultaneously. Interrupts cannot be 
nested but will be serviced sequentially. The existence of any 
pending interrupts can be tested via the state of the XIR (bit 2) and 
RTCIR (bit 3) in the status word F5. 

INTERNAL 
CLOCK 

.rL 

1740. 
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1/0 TIMING 

CLK OUT ~l---"'" \ 

PIC1670 

~REMENT 
PC 

ADDRESS ROM 
FOR NEXT 

INSTRUCTION 

OUTPUT 

INPUT 

1\ 
EXECUTE 

INSTRUCTION 

1\ 1\ 
GATE 

ANSWER WRIT=---.! 
TO 

INTERNAL 1/0 
BUS 

__ I_~~ VAUO 

I 
thl.-

I 

I I 

CLK OUT TIMING r ~ 'l.tcv ~ 

I r----~ I I 

~ 

NOTE: 

Rise and fall times 
are load dependent 

J t,41-----:y.t

cv------;0 
CLKOUT~ ~-----------------------~~ ~ , I 

1~~----------------tCy--------------·~~1 

RTCCTIMING I ... tATH ~1'4 , I 

j \ 
I RTCC -------~ 
I 
I~ tAT 

SCHMITT TRIGGER CHARACTERISTICS (Typical) 

1314 

VTHRESHOlO 
(VOLTS) 

4.0 

3.0 

II"""""'" 

2.0 

1.0 
4.5 

tATl ~I 
I 

l 
I 

~I 

5.0 

Voo (VOLTS) 

L 

-
V.THL 

5.5 
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PIC1670 

PIC1670 OSCILLATOR OPTIONS (TYPICAL CIRCUIT) 

LC OPERATION 

...------1 t----iIIIt---:l~ OSC1 (PI N 1) 

L 

'---..........f r---_-~~ OSC2 (PIN 2) 

fosc 
2" 'l/L (C l + C 1NT) , 

where C 1NT = 10pF. 

Typical values for 4MHz operation: 
L = 70J.lH 

C L = 10pF 

CRYSTAL INPUT OPERATION 

20pF 

t--tt---..,_---.. OSC1 (PIN 1) 

20pF 1K 

* or ceramic resonator, 
parallel resonant 
(0.8 - 5.0MHz) 

OSC2 (PIN 2) 

EXTERNAL CLOCK INPUT OPERATION 

CLOCK FROM ---[>---------~)~ OSC1 (PIN 1) 
EXTERNAL SYSTEM 

NO ~ 
CONNECTION --->~ OSC1 (PIN2) 

MASTER CLEAR (TYPICAL CIRCUIT) 

© Ie MASTER 1983 

R R ~ 100K 

---........;~ MCLR (PIN 39) 

C O.1J.1F 

I 
Master Clear requires 10ms delay (assuming a 4MHz crystal) before activation after power is 
applied to the Voo pin, for the crystal to start up. To achieve this, an external RC configuration as 
shown can be used (assuming Voo is applied as a step function). 

1315 
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NOTES: 
1. 70° C is the maximum operating 

temperature for standard parts. 

2. 85° is the maximum operating 
temperat.ure for "I" suffix parts. 

- Voo= 5.0V 

----"""" 

3.0 

~. The Output Sink Current is dependent on the output load. This chart shows the typical curve used to express the output drive 
E capability. 
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ELECTRICAL CHARACTERISTICS 

Maximum Ratings· 
Ambient Temperature Under Bias ..................... -40° C to +85° C 
Storage Temperature ................................ -55° C to +150° C 
Voltage on any Pin with Respect to Vss ................ -0.3V to +10.0V 
Power Dissipation ............................................ 1000mW 

Standard Conditions (unless otherwise stated): 
DC CHARACTERISTICS 
Operating Temperature TA = O°C to +70°C 

Characteristic 

Primary Supply Voltage 

Primary Supply Current 

Input low Voltage (except MClR & Rl-=) 

Input High Voltage (except MClR. RT, 
OSC1) 

Input High Voltage (MClR, RT 
OSC1) 

Output High Voltage 

Output low Voltage (110 and ClK OUT) 

Input leakage Current (MClR, RT.OSC1) 

Input low Current (all 110 ports) 

Input High Current (all 110 ports) 

tTypical data is at TA = 25°C. Voo = 5.0V. 

NOTES: 

Sym 

Voo 

100 

VIL 

VIH1 

VIH2 

VOH 

VOL 

ILC 

IlL 

IIH 

Min 

4.5 

-

-0.2 

2.4 

Voo-1 

2.4 

-

-5 

-0.2 

-0.1 

1. Total power dissipation for the package is calculated as follows: 

Typt 

-

-

-

-

-

-

-

-

-0.6 

-0.4 

Max 

5.5 

100 

0.8 

Voo 

Voo 

Voo 

0.45 

+5 

PIC1670 GENERAL 
INSfRUMENf 

* Exc~eding these ratings could cause permanent dam
age to the device. This is a stress rating only and func
tional operation of this device at these conditions is not 
implied-operating ranges are specified in Standard 
Conditions. Exposure to absolute maximum rating con
ditions for extended periods may affect device reliability. 

Data labeled "typical" is presented for design guidance 
only and is not guaranteed. 

Units Conditions 

V 

mA All I/O pins high 

V 

V 

V 

V 10H = -100J.lA provided by 
internal pullups (Note 2) 

V 10L = 1.6mA 

J.lA Vss:::;; VIN :::;; Voo 

-2.0 mA VIL = O.4V. internal pullup 

- mA VIH = 2.4V 

Po= (Voo) (1 00) + I (Voo-Vld (/IIJ) + I (VOO-VOH) (iloHi) + I (Vod (lod. 

2. Positive current indicates current into pin. Negative current indicates current out of pin. 

3. Total 10L for all output pin (I/O ports plus ClK OUT) must not exceed 175mA. 

Standard Conditions (unless otherwise stated): 
AC CHARACTERISTICS 
Operating Temperature TA = O°C to +70°C 

Characteristic Sym Min Typ Max Units Conditions 

Instruction Cycle Time tey 2.0 - 8 J.ls 4MHz- 1 MHz external time base 

(Note 1) 

RT Input (Note 2) 

Period tRT tey - - -

High Pulse Width tRTH 1htey - - -

low Pulse Width tRTL 1htey - - -

I/O Ports 

Data Input Setup Time ts - - V4t ey-125 ns 

Data Input Hold Time tb 0 - - ns 

Data Output Propagation Delay tpd - 500 800 ns Capacitive load = 50pF 

NOTES: 
1. Instruction cycle period (tey) equals eight times the input oscillator time base period. 
2. Due to the synchronous timing nature between ClK OUT and the sampling circuit used on the RT input, ClK OUT may be 

directly tied to the RT input. The minimum times specified represent theoretical limits. 
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INPUT/OUTPUT CAPABILITY 

The PIC1670 provides four complete quasi-bidirectional input! 
output ports. Asimplified schematic of an I/O pin is shown below. 
The ports occupy address locations in the register file space of the 
PIC1670. Thus, any instruction that can operate on a general 
purpose register can operate on an I/O port. Two locations in the 
register file space are allocated for each I/O port. Port RAO-7 is 
addressable as either F10 or F11. Port RBO-7is addressable as 
either F12 or F13. Port RCO-7 is ·addressable as either F14 or F15 
and Port RDO-7 is addressable as either F16 or F17. AnI/O port 
READ on its odd-numbered location will interrogate the chip pins 
while an I10port READ on its even-numbered location will inter
rogate the internal latch in that I/O port. This simplifies program
ming in cases where a portion of a single port is used for inputting 
only, while the remainder is used for outputingas illustrated in the 
following example. 

~ RAO 

~ RA1 

~ RA2 .. RA3 
PIC 

RA4 04 

04 RA5 

04 RA6 ... RA7 

BIDIRECTIONAL INPUT-OUTPUT PORT 

INTERNAL 
BUS 

I--------~ 0 

c 

WRITE 

Here, the low 3 bits of port RA are used as output-only, while the 
high 5 bits are used as input-only. During power on reset (MCLR 
low), the latches in the I/O ports will be set high, turning off all pull 
down transistors as represented by 02in Figure 1. During program 
execution if we wish to interrogate an input pin, then, for example, 

BTFSS 11,6 
will test pin RA6 and skip the next instruction if that pin is set. If we 
wish to modify a single output, then, for example, 

BCF 10,2 
will force RA2 to zero because its internal latch will be cleared to 
zero. This will turn on O2 and pull the pin to zero. 

The way this instruction operates internally is the CPU reads file 10 
into the A.L.U., modifies the bit and re-outputs the data to file 10. If 
the pins were read instead, any input which was grounded exter
nally would cause a zero to be read on that bit. When the CPU 
re-outputted the data to the file, that bit would be cleared to zero, 
no longer useful as an input until set high again. 

During program execution, the latches in bits 3-7 should remain in 
the high state. This will keep O2 off, allowing external circuitry full 

, control of pins RA3-RA7, which are being used here as input. 

Voo 

Vss 

Voo 

Vss 

I/O 
PIN 

READ EVEN. I/O FILE # 

READ ODD • I/O FILE # 

Figure 1 
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PIC1670 GENERAL 
INSTRUMENT 

THE PIC MICROCOMPUTER FAMILY 
PART . ROM SIZE RAM lID DIP INSTR. INTER-

NUMBER (BYTES) LINES SPEED RUPTS 
PIC1650A 512 x 12 
PIC1654 512 x 12 
PIC1655A 512 x 12 
PIC16C55 512 x 12 
PIC1656 512 x,12 
PIC1670 1024 x 13 
PIC1672 2048 x 13 

Microelectronics Division/Worldwide Sales Offices 

NORTH AMERICA 
UNITED STATES: 
MICROELECTRONICS DIVISION 
NORTHEAST -600 West John Sireet 
HickSVille, New York t1802 
Tel: 516-733-3107, TWX: 510 221-1866 
20th Cenlury Plaza 
Daniel Webster Highway 
Merrimack, New Hampshire 03054 
Tel: 603-424-3303, TWX: 710-366-0676 
858 Welsh Road 
Maple Glen, Pennsylvania 19002 
Tel: 215-643-5326 

SOUTHEAST-7901 4th Sireet N, Sui Ie 208 
51. Pelersburg, Florida 33702 
Tel. 813-577-4024, TWX: 810-863-0398 
1616 Forest Dnve 
Annapolis, Maryland 21403 
Tel. 301-269-6250, TWX: 710-867-8566 
4921 C Professional Court 
Raleigh, North Carolina 27609 
Tel: 919-876-7380 

SOUTH CENTRAL-5520 lBJ Frwy .. SUite 330 
Dallas, Texas 75240 
Tel. 214-934-1654, TWX: 910-860-9259 

CENTRAL--4524 S. MiChigan Sireet 
South Bend, Indiana 46614 
Tel: 219-291-0585, TWX: 810-299-2518 
5820 West 85th Street, Suite 102 
Indianapolis, Indiana 46278 
Tel: 317-872-7740, TWX: 810-341-3145 
2355 S. Arlington Hts. Road, SUite 408 
Arlington Heights, illinoIS 60005 
Tel: 312-981-0040, TWX: 910-687-0254 
32969 Hamilton Court. SUite 210 
Farmington Hills, Michigan 48018 
Tel: 313-391-4070 

SOUTHWEST-201 Standard Street 
EI Segundo, California 90245 
Tel: 213-322-7745, TWX: 910-348-6296 

NORTHWEST -3080 Olcott Street, Suite 230C 
Santa Clara, California 95051 
Tel: 408-496-0844, TWX: 910-379-0010 

32 32 40 
32 12 18 
32 20 28 
32 20 28 
32 20 28 
64 32 40 
64 32 40 

EUROPE 
EUROPEAN SALES HEADQUARTERS: 
GENERAL INSTRUMENT MICROELECTRONICS LTD, 
Times House, Ruislip, Middlesex. HA4 8lE 
Tel: Ruislip 35700, Telex: 23272 

NORTHERN EUROPEAN SALES OFFICE: 
Times House, Ruislip, Middlesex, HA48LE 
Tel: Ruislip 35700, Telex: 23272 
Sandhamnsgatan 67, 5-115 28, Stockholm 
Tel: (08) 67 99 25, Telex: 17779 

SOUTHERN EUROPEAN SALES OFFICE: 
5-7 Rue De l'Amiral Courbet, 94160 Saint Mande, Paris 
Tel: (1) 365 72 50, Telex: 213073 
Piazza Novelli, 8, 20129 Milano 
Tel: (02) 720914, Telex: 843-320348 

CENTRAL EUROPEAN SALES OFFICE: 
GENERAL INSTRUMENT DEUTSCHLAND GmbH 
Nordendstrasse 3, 8000 Munchen 40 
Tel: (089) 27 24049, Telex: 528054 
6070 Langen Bel Frankfurt A Main 
Wllhelm-leuschner Plaza 8, Post!. 1167 
Tel: (6103) 23 051, Telex: 415000 

''The mformatio.n in this publication. including SChematics,. is sugg.estive only. Gene~al ~nstrument Corporation does ~ot warran,t. nor ~III It be 
responsible or liable for, (a) the accuracy of such informatIOn, (b) ItS use or (c) any infringement of patents or other rights of third parties." 

© Ie MASTER 1983 

4ps no 
2ps no 
4ps no 
4ps no 
4ps yes 
2ps yes 
2ps yes 

ASIA 
HONG KONG: 
GENERAL INSTRUMENT HONG KONG LTD. 
139 Connaught Road Central, 3/F, San-Toi BUilding 
Tel: (5) 434360, Telex: 84606 

JAPAN: 
GENERAL INSTRUMENT INTERNATIONAL CORP. 
Fukide Bldg. 8th Floor, 1-13 Torano~on 4·Chome 
Minato-ku,. Tokyo 105 
Tel: (03) 437-0281, Telex: 2423413 

TAIWAI'I: 
GENERAL INSTRUMENT 
MICROELECTRONICS TAIWAN 
77 Pao Chiao Road, Hsin Tlen 
Taipei, Taiwan 
Tel: (02) 914-6234, Telex: 785-3111 

GENERAL 
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_____ S_P_O_25_6 ___ -----'1 

Narrator™. Speech Processor 

FEATURES 
• Natural Speech 
• Stand Alone Operation with Inexpensive Support Components 
• Wide Operating Voltage 
• Word, Phrase, or Sentence Library, ROM Expandable 
• Expandable to 491 K of ROM Directly 
• Simple Interface to Most Microcomputers or Microprocessors 
• Supports L.P.C. Synthesis: Formant Synthesis: Allophone Synthesis 

GENERAL DESCRIPTION 

The SP0256 (Speech Processor) is a single chip N-Channel MOS 
LSI device that is able, using its stored program, to synthesize 
speech or complex sounds. / 

The achievable output is equivalent to a flat frequency response 
ranging from 0 to 5KHz,a dynamic range of 42dB, and a signal to 
noise ratio of approximately 35dB. 

The SP0256 incorporates four basic functions: 

• A software programmable digital filter that can be made to 
model a VOCAL TRACT. 

• A 16K ·ROM which stores both data and instructions (THE 
PROGRAM). 

• A MICROCONTROLLER which controls the data flow from the 
ROM to the digital filter, the assembly of the "word strings" 
necessary for linking speech elements together, and the ampli
tude and pitch information to excite the digital filter. 

• A PULSE WIDTH MODULATOR that creates a digital output 
which is converted to an analog signal when filtered by an 
external low pass filter. 

SP0256 BLOCK DIAGRAM Cl 
C2 
C3 

SER OUT ---__ -......., 

PIN CONFIGURATION 
28 LEAD DUAL IN LINE 

vss 
RESET 

ROM DISABLE 

Cl 

C2 

C3 

Voo 

SBY 

LRO 

AS 

A7 

SER OUT 

A6 

AS 

APPLICATIONS 
• Telecommunications 
• Appliances 
• Computer Peripherals 
• Automotive 
• Personal Computers 
• Toys/Games 
• Educational Aids 

OSC 2 

OSC 1 

ROM CLOCK 

SEi'YRE'SEr 
DIGITAL OUT 

V01 

TEST 

SERIN 

ALD 

SE 

Al 

A2 

A3 

A4 

• Warning Systems 
• Security Systems 
• Electronic Musical Instruments 
• Aids to the Blind 
• Narrow Bandwidth 
• Communication Systems 

r----'---'-----'I....-..., SERIAL COEFFICIENT TRANSFER 

SER IN 

A8 

1320 

8 BIT 
ADDRESS 

Al 

DIGITAL OUT 

B= 0SC2 
OSC 

OSC 1 
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ELECTRICAL CHARACTERISTICS 

Maximum Ratings * 
V01 ' Voo ••••••••••••••••.••••••••••.•••••••••• -0.3V to +12V 
Storage Temperature ••••••••••••••••••••••••• -25° C to +125° C 

Clock 

Crystal Frequency ••••••••••••.••••••••.•••••••••••• 3.12MHz 

DC CHARACTERISTICS 
Operating Temperature TA = O°C to +70°C 

Characteristics Sym Min Typ 

Primary Supply Voltage Voo 4.6 -

Standby Supply Voltage V01 4.6 -
Primary Supply Current 100 - -
Standby Supply Current 101 - -

Inputs 
A1-A8, ALD, SER IN, TEST, SE 

Logic 0 VrL 0 -
Logic 1 VrH 2.4 -
Capacitance CrN - -
Leakage 1LC - -

RESET, SBY RESET 
Logic 0 VrL1 0 -

Logic 1 VrH1 3.6 -

Oscillator Leakage 
OSC 1 - 1.0 -

Outputs 
SBY, DIGITAL OUT, C1, C2, C3, LRO, 
ROM DISABLE, ROM CLOCK, SER OUT 

Logic 0 VOL 0 -
Logic 1 VOH 3.5 -

AC CHARACTERISTICS 
Operating Temperature: T A = O°C to +70°C 

Characteristics Sym Min Typ 

Clock Frequency - - 3.120 

Reset. SBY Reset tPW1 100 -

ALD «800ns) tpw2 200 -

A1-A8 Set Up t52 160 -

A1-A8 Hold th2 160 -

ALD (~OOns) tpW3 800 -

A1-A8 Set Up t53 a -

A1-A8 Hold t h3 1200 -

LRO tpdO - -

SBY tpdO - -

© Ie MASTER 1983 

SP0256 GENERAL 
INSTRUMENT 

* Exceeding these ratings could cause permanent dam
age to the device. This is a stress rating only and func
tional operation of this device at these conditions is not 
implied-operating ranges are specified in Standard 
Conditions. Exposure to absolute maximum rating con
ditions for extended periods may affect device reliability. 

Data labeled "typical" is presented for design guidance 
only and is not guaranteed. 

Max Units Conditions 

7 V 

7 V 

90 rnA V01, Voo = 7.0V. TA = 25°C 

21 rnA Vss = O.OV, TA = 25°C 

0.6 V 

V01 V 

10 pf 

±10 pA 

0.6 V 

V01 V 

10 pA No Load, OSC1 = 7.0V 

0.6 V 0.72mA '(2 LS TTL Loads) 

V01 V -50pA (2 LS TTL Loads) 

Max Units Conditions 

- MHz Crystal 

- JJS 

800 ns 

- ns 

- ns 

- ns 

- ns 

- ns 

640 ns 

640 ns 
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SP0256 

RESET,SBYRESET ~. 
Ipw, 

1 1 
1 I Am ____________ .:::::!:~~I Ipw2 ~ 

«SOOns) U;..;;:-.-----
I 1 
1 1 

I
i il ~ ____ _ 

Al-AS --------------1 . 

Am 
(;:'SOOns) 

-...~~ ".2\ Ith2 
I I 
~ Ipw3 ~ 

I I 
I 1 

-----------------~I· :,' Al-AS • 
~ 1411 1.3 =0 ~ 

I 1 
I 

I I LRQ---------------~i~· 
~lpdO~ 

I 
I 

~ 
I 

I I 

~Ipd°l~~ __________ __ SBY 

Fig. 1 TIMING DIAGRAM 

PIN FUNCTIONS 

Pin Number Name 

Vss 
2 RESET 

3 ROM DISABLE 

4,5,6 C1,C2,C3 

7 Voo 
8 SBY 

9 LRO 

10,11,13,14, A8,A7,A6,A5, 
15,16,17,18 A4,A3,A2,A 1 

12 SER OUT 

19 SE 

20 ALD 

21 SERIN 

22 TEST 

23 . VOl 

24 DIGITAL OUT 

25 SBY RESET 

26 ROM CLOCK 

27 OSC 1 

28 OSC 2 

1322 

Function 

Ground 

A logic 0 resets the SP. Must be returned to a logic 1 for normal operation. 

For use with an external serial speech ROM. A logic 1 disables the external 
ROM. 

Output control lines used by an external serial speech ROM. 

Primary power supply. 

STANDBY. A logic 1 output indicates that the SP is inactive (Le., not talking) and 
Voo can be powered down externally to conserve power. When the SP is reacti
vated by an address being loaded, SBY will go to a logic O. 

LOAD REOUEST. LRO is a logic 1 output whenever the input buffer is full. 
When LRO goes to a logic 0, the input port is loaded by placing the 8 address 
bits on A1-A8 and pulsing the ALD input. 

8-bit address which defines anyone of 256 speech entry points. 

SERIAL ADDRESS OUT. This output transfers a 16-bit address serially to an 
external speech ROM. 

STROBE ENABLE. Normally held in a 'ogic 1 state. When tied to ground, ALD 
is disabled and the SP will automatically latch in the address on the input bus 
approximately 1J.1s after detecting a logiC 1 on any address line. 

ADDRESS LOAD. A negative pulse on this input loads the 8 address bits into the 
input port. The leading edge of this pulse causes LRO to go high. 

SERIAL IN. This is an 8-bit serial data input from an external speech ROM. 

A logic 1 places the SP in test mode. This pin should normally be grounded. 

Standby power supply for the interface logic and controller. 

Pulse width modulated digital speech output which, when filtered by a 5kHz 
low pass filter and amplified, will drive a loudspeaker. 

STANDBY RESET. A logic 0 resets the interface logic. Normally should be a 
logiC 1. 

1.56MHz clock for an external serial speech ROM. 

XTAL IN. Input connection for a 3.12MHz crystal. 

XTAL OUT. Output connection for a 3.12MHz crystal. 
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SP0256 

AUDIO AMP 

+5V 
t5V ·5V 

8 x WOK 

10 
10llF 

11 DIGITAL 24 
33K 

A7 

13 
OUT +5V 

A6 
14 20 10K 100111 

A5 - f-=-o SPKR 15 A4 

16 
A3 SP-0256 

17 
A2 22pl 

18 
Al OSC 2 -= 100 

+5V c::J3.12MHZ 

OSC 1 
0.1111 

22pl J 
19 

-= 
Fig. 2 TYPICAL APPLICATION STAND ALONE CONFIGURATION 

OUTPUT t--------J 
LINES t---------, 

OUTPUT t--------~~ 
PIC1655A 

INPUT 14---------""-1 

INPUT 1+------__ ....::..-/ 

+5V 

+5V 

+5V 

4.7K 

33K 
DIG g-~i "",2;.;.4 -4--'WIr-...... --"''''''--.--t 

~ ______ ..:.14~ SER IN 

14"';.;.... _____ ..:.10~ SER OUT 

ROM ENABLE 

~------~~ROMCLOCK 

t-______ ..:.l ::,.5 ~Cl 

~------..:.16~C2 SPR-
~--------=-+lC3 16,32,128 

AUDIO AMP 

+5V 

100 

MICROCOMPUTER SPEECH PROCESSOR EXTERNAL SERIAL SPEECH ROM 
(OPTIONAL) 

Fig. 3 TYPICAL APPLICATION MICROCOMPUTER INTERFACE 
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1IIIIII _______ S_P_02_5_6-_A_L_2 ____ ~ 
Allophone Based Speech Processor 

DESCRIPTION 
This product is the SP0256 Speech Processor preprogrammed 
with a standard ROM Pattern containing 64 allophones. Through 
the concatenation of selected allophones the user can construct 
any word in the English language. thereby providing an unlimited 
vocabulary at a data rate of less than 100 bits/second. 

tSP0232 

32K Speech. Processor 

DESCRIPTION 
This product is pin for pin compatible with the SP0256 Speech 
Processor. This enhanced version of the SP0256 contains 32K of 
internal ROM. 

tFor future release. 

SPROOO 

Speech Interface Chip 

DESCRIPTION 
The SPROOO is designed to interface a standard ROM. PROM. or 
EPROM to the SP0256 Speech Processor to provide a large 
amount of vocabulary expansion. This interface contains all the 
logic necessary to allow data communication under control of the 
Speech Processor. Two chip selects are provided. (CS1 and CS2). 
for use in systems where it is desirable to bank blocks of memory 
under external control. With the capability of addressing 64K 
bytes of memory the SPROOO is ideal for applications such as 
SP0256 testing. and speech ROM emulation. 

Microelectronics Division/Worldwide Sales Offices 

NORTH AMERICA 
UNITED STATES: 

MICROELECTRONICS DIVISION 
NORTHEAST-600 West John Street 
Hicksville. New York 11802 
Tel: 516-733-3107. TWX: 510-221-1866 
20th Century Plaza 
Daniel Webster Highway 
Merrimack. New Hampshire 03054 
Tel: 603-424-3303. TWX: 710-366-0676 
858 Welsh Road 
Maple Glen. Pennsylvania 19002 
Tel: 215-643-5326 

SOUTHEAST-7901 4th Street N .• Suite 208 
SI. Petersburg. Florida 33702 
Tel: 813-577-4024. TWX: 810-863-0398 
1616 Forest Drive 
Annapolis. Maryland 21403 
Tel: 301-269-6250. TWX: 710-867-8566 
4921 C Professional Court 
Raleigh. North Carolina 27609 
Tel: 919-876-7380 

SOUTH CENTRAL--5520 lBJ Frwy" Suite 330 
Dallas. Texas 75240 
Tel: 214-934-1654. TWX: 910-860-9259 

CENTRAL-4524 S. Michigan Street 
South Bend. Indiana 46614 
Tel: 219-291-0585, TWX: 810-299-2518 
5820 West 851h Street. Suite 102 
Indianapolis, Indiana 46278 
Tel: 317-872-7740. TWX: 810-341-3145 
2355 S. Arlington Hts. Road, Suite 408 
Arlington Heights. Illinois 60005 
Tel: 312-981-0040, TWX: 910-687-0254 
32969 Hamilton Court. Suite 210 
Farmington Hills, Michigan 48018 
Tel: 313-391-4070 

SOUTHWEST-201 Standard Street 
EI Segundo. California 90245 
Tel: 213-322-7745. TWX: 910-348-6296 

NORTHWEST-3080 Olcott Street. Suite 230C 
Santa Clara. California 95051 
Tel: 408-496-0844. TWX: 910-379-0010 

DATA MANUAL 
A complete description of the SP02S6-AL2 is contained in the 
Allophone Speech Synthesis Manual. 

EUROPE 
EUROPEAN SALES HEADQUARTERS: 
GENERAL INSTRUMENT MICROELECTRONICS LTD. 
Times House. Ruislip. Middlesex. HA4 8lE 
Tel: Ruislip 35700. Telex: 23272 

NORTHERN EUROPEAN SALES OFFICE: 
Times House. Ruislip. Middlesex. HA4 8lE 
Tel: Ruislip 35700. Telex: 23272 
Sandhamnsgatan 67. 5-115 28. Stockholm 
Tel: (08) 67 99 25. Telex: 17779 

SOUTHERN EUROPEAN SALES OFFICE: 
5-7 Rue De l'Amiral Courbet, 94160 Saint Mande. Paris 
Tel: (1) 365 72 50, Telex: 213073 
Piazza Novelli. 8, 20129 Milano 
Tel: (02) 720914, Telex: 843-320348 

CENTRAL EUROPEAN SALES OFFICE: 
GENERAL INSTRUMENT DEUTSCHLAND GmbH 
Nordendstrasse 3. 8000 Munchen 40 
Tel: (089) 27 24049. Telex: 528054 
6070 Langen Bei Frankfurt A Main 
Wilhelm-leuschner Plaza 8, Poslf. 1167 
Tel: (6103) 23051. Telex: 415000 

ASIA 
HONG KONG: 

GENERAL INSTRUMENT HONG KONG LTD. 
139 Connaught Road Central. 3/F. San-Toi BUilding 
Tel: (5) 434360, Telex: 84606 

JAPAN: 
GENERAL INSTRUMENT INTERNATIONAL CORP. 
Fukide Bldg. 8th Floor, 1-13 Toranomon 4-Chome 
Mlnato-ku. Tokyo 105 
Tel: (03) 437-0281, Telex: 2423413 

TAIWAN: 

GENERAL INSTRUMENT 
MICROELECTRONICS TAIWAN 
77 Pao Chiao Road, HSin Tlen 
Taipei. Taiwan ~ 
Tel: (02) 914-6234, Telex: 785-3111 

"The information in this publication, including schematics, is suggestive only, General Instrument Corporation does not warrant, nor will it be 
responsible or liable for, (a) the accuracy of such information, (b) its use or (c) any infringement of patents or other rights of third parties." 

GENERAL 
INSTRUMENT 
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•
' __ A_V_-3_-_89_1_0 __ A_V-_3_-8_9_12_--J . AV-3-8913 

Programmable Sound Generator 

FEATURES 
• Full Software Control of Sound Generation 
• Interfaces to Most 8-Bit and 16-Bit Microprocessors 
• Three Independently Programmed Analog Outputs 
• Two 8-Bit General Purpose I/O Ports (AY-3-8910) 
• One 8-Bit General Purpose I/O Port (AY-3-8912) 
• Single +5 Volt Supply· 

DESCRIPTION 

The AY-3-8910/8912/8913 Programmable Sound Generator (PSG) is 
a LSI Circuit which can produce a wide variety of complex sounds 
under software control. The AY-3-8910/8912/8913 is manufactured in 
the General Instrument N-Channel Ion Implant Process. Operation 
requires a single +5V power supply. a TTL compatible clock.-and a 
microprocessor controller such as the General Instrument 16-bit 
CP1610 or one of the PIC1650 series of 8-bit microcomputers. 

The PSG is easily interfaced to any bus oriented system. Its flexibility 
makes it useful in applications such as music synthesis. sound 
effects generation. audible alarms. tone signalling and FSK modems. 
The analog sound outputs can each provide 4 bits of logarithmic 
digital to analog conversion. greatly enhanCing the dynamic range of 
the sounds produced. 

In order to perform sound effects while allowing the processor to 
continue its other tasks. the PSG can continue to produce sound 
after the initial commands have been given by the control processor. 
The fact that realistic sound production often involves more than one 
effect is satisfied by the three independently controllable channels 
available in the PSG. 

All of the circuit control signals are digital in nature and intended to 
be provided directly by a microprocessor/microcomputer. This 
means that one PSG can produce the full range of required sounds 
with no change in external circuitry. Since the frequency response of 
the PSG ranges from sub-audible at its lowest frequency to post
audible at its highest frequency. there are few sounds which are 
beyond reproduction with only the simplest electrical connections. 

Since most applications of a microprocessor/PSG system would also 
require interfacing between the outside world and the microproces
sor. this facility has been designed into the PSG. The A Y-3-891 0 has 
two general purpose 8-bit I/O ports and is supplied in a 40 lead 
package: the AY-3-8912 has one port and 28 leads: the AY-3-8913 has 
no ports and 24 leads. 

PIN FUNCTIONS 
DA7--DAO (input/output/high impedance): pins 30--37 (AY-3-8910) 
Data/Address 7--0: pins 21--28 (AY-3-8912) 

pins 4--11 (AY-3-8913) 

These 8 lines comprise the 8-bit bidirectional bus used by the 
microprocessor to send both data and addresses to the PSG and to 
receive data from the PSG. In the data mode, DA7--DAO correspond 
to Register Array bits B7--80. In the address mode, DA3--DAO select 
the register nu~er (0--178) and a DA7--DA4 in conjunction with 
address inputs A9 and A8 for the high order address (chip select). 

A8 (input): pin 25 (AY-3-8910) 
pin 17 (AY-3-8912) 
pin 23 (AY-3-8913) 

A9 (input): pin 24 (AY-3-8910) 
pin 22 (AY-3-8913) 
(not provided on AY-3-8912) 

-A-d-=-dr-e-ss--=-9, Address 8 

These "extra" address bits are made available to enable the position
ing of the PSG (assigning a 16 word memory space) in a total 1.024 
word memory area rather than in a 256 word memory area as defined 
by address bits DA 7--DAO alone. If the memory size does not require 
the use of these extra address lines they may be left unconnected as 
each is provided with either an on-Chip pull down (M) or pull-up (A8) 
resistor. In "noisy" environments. however. it is recommended that 
A9 and A8 be tied to an external ground and +5V, respectively, if they 
are not to be used. 

© Ie MASTER 1983 

PIN CONFIGURATIONS 
40 LEAD DUAL IN LINE 
AY-3-8910 

Top View 

Vss (GND) 
N.C. 

ANALOG CHANNEL B 
ANALOG CHANNEL A 

N.C. 
IOB7 
IOB6 
lOBS 
IOB4 
IOB3 
IOB2 
lOBI 
lOBO 
IOA7 
IOA6 
IOAS 
10A4 
rOA3 
rOA2 
rOAl 

28 LEAD DUAL IN LINE 
AY-3-8912 

Top View 

ANALOG CHANNEL C 
TEST 1 

Vee (+SV) 
\NALOG CHANNEL B 
ANALOG CHANNEL A 

Vss (GND) 
rOAl 
rOA6 
IOAS 
rOA4 
rOA3 
rOA2 
rOAI 
rOAD 

24 LEAD DUAL IN LINE 

Top View 

Vss(GNQ) 
BOlA 
BCI 
DA7 
DA6 
DA5 
DA4 
DA3 
DA2 
DAI 
DAD 

TEST OUT 

Vee (+SV) 
TEST 1 
ANALOG CHANNEL C 
DAO 
DAI 
DA2 
DA3 
DA4 
DAS 
DA6 
DA7 
BCl 
BC2 
BDIR 
TEST 2 
A8 
A9 
RESET 
CLOCK 
lOAD 

DAD 
DAI 
DA2 
DA3 
DA4 
DAS 
DA6 
DA7 
BCl 
BC2 
BDIR 
A8 
RESET 
CLOCK 

CHIP SELECT 

AS 
A9 
AESET 
CLOCK 

Vss (GND) 
ANALOGC 
ANALOG A 
NO CONNECT 
ANALOG B 
TESTIN 

Vee 
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AY-3-8910. AY-3-8912 
AY-3-8913 

RESET (input): pin 23 (AY-3-8910) pin 21 (AY-3-8913) 
pin 16 (AY-3-8912) 

For initialization/power-on purposes, applying !..!Q.9ic "0" (ground) 
to the Reset pin will reset all registers to "0". The Reset pin is provided 
with an on-chip pull-up resistor. 

CLOCK (input): pin 22 (AY-3-8910) pin 20 (AY-3-8913) 
pin 15 (AY -3-8912) 

This TTL-compatible input supplies the timing reference for the 
Tone, Noise and Envelope Generators. 

BDIR, BC2, BC1 (inputs): pins 27.28,29 (AY-3-8910) 
pins 18.19.20 (AY-3-8912) pins 2, 3 (No BC2 on AY-3-8913 

Bus DIRection, Bus Control 2,1 see below). 

These bus control signals are generated directly by the CP1610 
series of microprocessors to control all external and internal bus 
operations in the PSG. When using a processor other than the 
CP1610, these Signals can be provided either by comparable bus 
signals or by simulating the signals on I/O lines of the processor. The 
PSG decodes these signals as illustrated in the following: 

II: 
Q 
III 

0 
0 
0 

0 

N U 0 
III III 

0 0 
0 1 

0 

o 0 
o 1 

o 

CP1610 
FUNCTION 

NACT 
ADAR 
lAB 

DTB 

BAR 
OW 

PSG 
FUNCTION 

INACTIVE. See 010 (lAB). 
LATCH ADDRESS. See 111 (lNTAK). 
INACTIVE. The PSG/CPU bus is inactive. DA7--DAO 
are in a high impedance state. 
READ FROM PSG. This signal causes the contents 
01 the register which is currently addressed to 
appear on the PSG/CPU bus. DA7-DAO are in the 
output mode. 
LATCH ADDRESS. See 111 (lNTAK). 
INACTIVE. See 010 (lAB). 

DWS WRITE TO PSG. This signal indicates that the bus 
contains register data which should be latched into 
the currently addressed register. DA7--DAO are in 
the input mode. 

INTAK LATCH ADDRESS. This signal indicates that the bus 
contains a register address which should be latched 
in the PSG. DA7--DAO are in the input mode. 

While interfacing to a processor other than the CP1610 would simply· 
require simulating the above decoding, the redundancies in the PSG 
functions vs. bus control Signals can be used to advantage in that 
only four of the eight possible decoded bus functions are required by 
the PSG. ThIS could simplify the programming of the bus control 
signals to the following, which would only require that the processor 
generate two bus control Signals (BDIR and BC1, with BC2 tied to 
+5V). This is the case with the AY-3-8913 with BC2 pulled high 
Internally. 

II: N U PSG 
PSG 

Q 0 
III III III FUNCTION BOIR 

0 0 INACTIVE. - ,"OM { BC2 
0 1 READ FROM PSG. - PROCESSOR 

1 0 WRITE TO PSG. BCl 
1 1 LATCH ADDRESS. 

ANALOG CHANNEL A, e, C (outputs): pins 4.3.38 (AY-3-8910) 
pins 5. 4. 1 (A Y -3-8912) pins 17, 15, 18 (AY-3-8913) 

Each of these signals is the output of its corresponding D/A 
Converter. and provides an up to 1 V peak-peak Signal representing 
the complex sound waveshape generated by the PSG. 

IOA7--IOAO (input/output): 
pins 7--14 (AY-3-8912) 

pins 14-.,.21 (AY-3-8910) 
(not provided on AY-3-8913) 

IOB7--IOBO (input/output): pins 6--13 (AY-3-8910) 
(not provided on AY-3-8912) 

InpuVOutput A7--AO, B7--BO 
(not provided on AY-3-8913) 

Each of these two parallel input/output ports provides 8 bits of 
parallel data to/from the PSG/CPU bus from/to any external devices 
connected to the lOA or lOB pins. Each pin is provided with an on
chip pull-up resistor. so that when in the "input" mode. all pins will 
read normally high. Therefore. the recommended method for scan
ning external switches would be to 'ground the input bit. 
TEST 1: pin 39 (AY-3-8910) pin 14 (AY-3-8913) pin 2 (AY-3-8912) 
TEST 2: pin 26 (AY-3-8910) pin 12 (AY-3-8913) 

(not connected on AY-3-8912) 
These pins are for General Instrument test purposes only and should 
be left open-do not use as tie-points. 
Vee: pin 40 (AY-3-8910) pin 13 (AY-3-8913) 
Nominal +5Volt power supply to the PSG. 

pin 3 (AY-3-8912) 

Vss: pin 1 (AY-3-8910) pin 19 (AY-3-8913) 
Ground reference for the PSG. . 

pin 6 (AY-3-8912) 

CHIP SELECT (Input) Pin 24 (AY-3-8913 only) 
This input Signal goes low to enable the PSG to read data on the data 
bus or write data from the data bus to one of the internal registers. For 
these above operations to occur, this signal must be true in addition to 
the current bus address being a val,d PSG address. This signal must' 
be valid for all read and write operations. The pin has an internal pull 
down to Vss. 
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ARCHITECTURE 

The AY-3-8910/8912/8913 is a register oriented Programmable Sound 
Generator (PSG). Communication between the processor and the 
PSG is based on the concept of memory-mapped 1/0. Control com
mands are issued to the PSG by writing to 16 memory-mapped regis
ters. Each of the 16 registers within the PSG is also readable so that 
the microprocessor can determine. as necessary. present states or 
stored data v·alues. 

All functions of the PSG are controlled through the 16 registers which 
once programmed. generate and sustain the sounds. thus freeing the 
system processor for other tasks. 

REGISTER ARRAY 
The prinCipal element of the PSG is the array of 16 read/write control 
registers. These 16 registers look to the CPU as a block of memory 
and as such occupy a 16 word block out of 1.024 possible addresses. 
The 10 address bits (8 bits on the common data/address bus. and 2 
separate address bits A8 and ~) are decoded as follows: 

.. A9 is 
I--+--+-+-......,I--+--+-+--I--+-~ not provided 

o I 1 

HIGH 
ORDER 

(Chip Select) 

1 I 1 

LOW 
ORDER 

(Register No.) 

on the AY-3-8912. 

The four low order address bits select one of the 16 registers (RO-
R17e). The six high order address bits function as "chip selects" to 
control the tri-state bidirectional buffers (when the high order 
address bits are "incorrect", the bidirectional buffers are forced to a 
high impedance state). High order address bits MI, A8 are fixed in the 
PSG design to recognize a 01 code; high order address bits DA7-
DA4 may be mask-programmed to any 4-bit code by a special order 
factory mask modification. Unless otherwise specified. address bits 
DA7--DA4 are programmed to recognize only a 0000 code. A valid 
high order address latc,hes the register address (the low order 4 bits) 
in the Register Address Latch/Decoder block. A latched address will 
remain valid until the receipt of a new address, enabling multiple 
reads and writes of the same register contents without the need for 
redundant re-addressing. 

Conditioning of the Register Address Latch/Decoder and the Bidi
rectional Buffers to recognize the bus function required (inactive, 
latch address, write data, or read data) is accomplished by the Bus 
Control Decode block. 

SOUND GENERATING BLOCKS 
The basic blocks in the PSG which produce the programmed sounds 
include: 
Tone Generators produce the basic square wave tone frequen

cies for each channel (A,B,C) 
Noise G?nerator produces a frequency modulated pseudo 

random pulse width square wave output. 
Mixers combine the outputs of the Tone Generators 

and the Noise Generator. One for each chan
nel (A,B.C). 

Amplitude Control provides the D/A Converters with either a 
fixed or variable amplitude pattern. The fixed 
amplitude is under direct CPU control; the 
variable amplitude is accomplished by using 
the output of the Envelope Generator. 

Envelope Generator produces an envelope pattern which can be 
used to amplitude modulate the output of 
each Mixer. 

0/ A Converters the three 0/ A Converters each produce up to 
a 16 level output signal as determined by the 
Amplitude Control. 

1/0 PORTS 
Two additional blocks are shown in the PSG Block Diagram which 
have nothing directly to do with the production of sound-these are 
the two I/O Ports (A and B). Since virtually all uses of microproces
sor-based sound would require interfacing between the outside 
world and the processor. this facility has been included in the PSG. 
Data to/from the CPU bus may be read/written to either of two 8-bit 
I/O Ports without affecting any other function of the PSG. The I/O 
Ports are TTL-compatible and are provided with internal pull-ups on 
each pin. Both Ports are available on the AY-3-8910: only 110 Port A is 
available on the AY-3-8912; no ports are available on the AY-3-8913. 
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OPERATION 

Since all functions of the PSG are controlled by the process, 
via a series of register loads. a detailed description of the PSG 
operation can best be accomplished by relating each PSG function to 
the control of its corresponding register. The function of creating or 
programming a specific sound or sound effect logically follows the 
control sequence listed: 

Oper.tlon 
Tone Generator Control 
Noise Generator Control 
Mixer Control 

Amplitude Control 

Envelope Generator 
Control 

Regllters 
RO--R5 

R6 
R7 

Rl0--R12 

R13--R15 

Function 
Program tone periods. 
Program noise period. 
Enable tone and/or noise 
on selected channels. 
Select "fixed" or "envelope
variable" amplitudes. 
Program envelope period 
and select envelope pattern 

Tone Generator Control 
(Registers RO, R1, R2, R3, R4, RS) 
The frequency of each square wave generated by the three Tone 
Generators (one each for Channels A. B. and C) is obtained in the 
PSG by first counting down the input clock by 16. then by further 
counting down the r~sult by the programmed 12-bit Tone Period 
value. Each 12-bit value is obtained in the PSG by combining the 
contents of the relative Coarse and Fine Tune registers. as illustrated 
in the following: 

Co ..... Tun. Fin. Tun. 
Regllt.r Ch.nn.1 R.gllt.r 

Rl A RO 
R3 8 R2 
R5 C R4 

12-bit Tone Period (TP) to Tone Generator 

Noise Generator Control 
(Register RS) 
The frequency of the noise source is obtained in the PSG by first 
counting down the input clock by 16. then by further counting down 
the result by the programmed 5-bit Noise Period value. This 5-bit 
value consists of the lower 5 bits (B4--BO) of register R6. as 
illustrated in the following: 

Noise Period 
Register R6 

I B7 I B6 I B5 I B4 I B3 I B2 I B 1 I BO I 
NOT 5-bil Noise Period (NP) 

USED 10 Noise Generator 

Mixer Control-I/O Enable 
(Register R7) 
Register R7 is a multi-function Enable register which controls the 
three Noise/Tone Mixers and the two general purpose I/O Ports. 

The Mixers. as previously described. combine the noise and tone 
frequencies for each of the three channels. The determination of 
combining neither/either/both noise and tone frequencies on each 
channel is made by the state of bits B5--BO of R7. 

The direction (input or output) of the two general purpose 110 Ports 
(lOA and lOB) is determined by the state of bits B7 and B6 of R7. 

These functions are illustrated in the following: 

1 B7 

Function: 

I/O Port: B A 

Function' 

Channel: 

1328 

Mixer Control-I/O Enable 
Register R7 

B5 B4 B3 1 B2 

I----r----r---I 
L....--_.L...-_...L..-_..J 

Bl BO 

Amplitude Control 
(Registers R10, R11, R12) 

The amplitudes of the signals generated by each of the three D/A 
Converters (one each for Channels A. B. and C) is determined by the 
contents of the lower 5 bits (B4--BO) of registers R10. R11. and R12as 
illustrated in the following: 

Amplitude Control 
Register 

Rl0 
Rll 
R12 

amplitude 
"Mode", 

Channel 

A 
B 
C 

1 L31 L21 L1 1 LO I 
4-bit "fixed" 

amplitude Level. 

Envelope Generator Control 
(Registers R13, R14, R1S) 

To accomplish t~e generation of fairly complex envelope patterns. 
two independent methods of control are provided in the PSG: first. it 
is possible to vary the frequency of the envelope using registers R13 
and R14; and second. the relative shape and cycle pattern of the 
envelope can be varied using register R15. The following paragraphs 
explain the details of the envelope control functions. describing first 
the envelope period control and then the envelope shape/cycle 
control. 

ENVELOPE PERIOD CONTROL (Registers R13, R14) 

The frequency of the envelope is obtained in the PSG by first 
counting down the input clock by 256. then by further counting down 
the result by the programmed 16-bit Envelope Period value. This 
16-bit value is obtained in the PSG by combining the contents of the 
Envelope Coarse and Fine Tune registers. as illustrated in the 
following: 

Envelope Envelope 
Coarse Tune Fine Tune 
Register R14 Register R13 

I B 71 B61 Bsl B41 B31 B21 B 1 1 BO 1 I B 71 B61 Bsl B41 B31 B21 B 1 1 BO I 

/ ~ 
IG-bit Envelope Period (EP) 

to Envelope Generator 

ENVELOPE SHAPE/CYCLE CONTROL (Register R1S) 

The Envelope Generator further counts down the envelope fre
quency by 16. producing a 16-state per cycle envelope pattern as 
defined by its 4-bit counter output. E3 E2 E1 EO. The particular shape 
and cycle pattern of any desired envelope is accomplished by 
controlling the count pattern (count up/count down) of the 4-bit 
counter and by defining a single-cycle or repeat-cycle pattern. 

This envelope shape/cycle control is contained in the lower 4 bits 
(B3--BO) of register R1S. Each of these 4 bits controls a function in 
the envelope generator. as illustrated in the following: 

Envelope Shape/Cycle 
Control Register (R1S) 

IB71861851B41831B21811 80 1 Function 

USED ~ Alternate To ~~I~HOld I 
Envelope 

Attack Generator 

CQntlnue 
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R15 BITS 

B3 B2 B1 

A 
C l 
0 T 
N A E 
T T R 
I T N 
N A A 
U C T 
E K E 

a , 

a , 

BO 

H 
0 
l 
0 

GRAPHIC REPRESENTA nON 
OF ENVelOPE GENERATOR 

OUTPUT E3 E2 E1 EO. 

EP IS THE ENVELOPE PERIOD 
IDURATION OF ONE CYCLEI 

Fig. 1 ENVELOPE SHAPE/CYCLE OPERATION 

GRAPHIC REPRESENTATION OF 
THE DECIMAL VALUES OF 
ENVElOPE GENERATOR 

OUTPUT E3 E2 E 1 EO 

It-o-----!~~I------+----- (~~l -----''-----l·1 

Fig. 2 DETAIL OF TWO CYCLES OF Fig.·l 
(ref. waveform "1010" in Fig. 1) 

I/O Port Data Store 
(Registers R16. R17) 

Registers R16 and R17 function as intermediate data storage..r.egis
ters between the PSG/CPU data bus (OAO--OA7) and the two I/O 
ports (IOA7--IOAO and 1087--1080) 80th ports are available in the 
AY-3-89l0; only I/O Port A is availaqle in the AY-3-89l2: none are 
available on the AY-3-89l3. Using registers R16 and R17 for the 
transfer of I/O data has no effect on sound generation. 

Of A Converter Operation 

Since the primary use of the PSG is to produce sound for the highly 
imperfect amplitude detection mechanism of the human ear, the O/A 
conversion is performed in logarithmic steps with a normalized 
voltage range of from a to 1 Volt. The specific amplitude control of 
each of the three 0/ A Converters is accomplished by the three sets of 
4-bit outputs of the Amplitude Control block, while the Mixerbutputs 
provide the base signal frequency (Noise and/or Tone). 

© Ie MASTER 1983 
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GENERAL 
INSTRUMENT 

NORMALIZED 
VOL TAGE 

lV 
15 

14 

13 

NOTE: ENVELOPE ONLY
NOISE AND TONES 
ARE DISABLED 

DECIMAL VALUE 
OF E3 E2 E 1 EO 

13 

15 

14 

O~----------------~--~~=-----------____ ~ 
I- EP 

(l/f,) 

EP=ENVELOPE PERIOD 

EP 
(lit.) 

Fig. 3 0/ A CONVERTER OUTPUT 

Fig. 5 MIXTURE OF THREE TONES 
WITH FIXED AMPLITUDES 
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ELECTRICAL CHARACTERISTICS (AY-3-8910, AY-3-8912) 

Maximum Ratings* 
Storage Temperature ......................... -55° C to +150° C 
Operating Temperature .......................... 0° C to +40° C 
Vee and all other Input/Output 

Voltages with Respect to Vss ........•........... -0.3V to +8.0V 

Standard Conditions (unless otherwise noted): 

Vcc= +5V ±5% 
Vss= GND 
Operating Temper •. ture = 0° C to +40° C 

Characteristics 

DC CHARACTERISTICS 

All Inputs 
Low Level 
High Level 

All Outputs (except 
Analog Channel Outputs) 

Low Level 
High Level 

Analog Channel Outputs 
Power Supply Current 

AC CHARACTERISTICS 

Clock Input 
Frequency 
Rise Time 
Fall Time 
Duty Cycle 

Bus Signals (BDIR, BC2, BC1) 
Associative Delay Time 

Reset 
Reset Pulse Width 
Reset. to Bus Control Delay Time 

A9, A8, DA7--DAO (Address Mode) 
Address Setup Time 
Address Hold Time 

DA7--DAO (Write Mode) 
Write Data Pulse Width 
Write Data Setup Time 
Write Data Hold Time 

DA7--DAO (Read Mode) 
Read Data Access Time 

DA7--DAO (Inactive Mode) 
Tristate Delay Time 

Sym 

V1L 
V1H 

VOL 

VOH 

Vo 
lee 

fe 
tr 
tl 
-

tBo 

tRW 
tRB 

tAS 
tAH 

tow 
tos 
toH 

toA 

hs 

Min Typ ** 

0 -
2.4 -

0 -

2.4 -

0 -
- 45 

1 -
- -
- -
25 50 

- -

500 -
100 -

400 -
100 -

500 -
50 -
100 -

- 250 

- 100 

* Exceeding these ratings could cause permanent dam-
age to the device. This is a stress rating only and func
tional operation of this device at these conditions is not 
implied-operating ranges are specified in Standard 
Conditions. Exposure to absolute maximum rating con
ditions for extended periods may affect device reliability. 

Data labeled "typical" is presented for design guidance 
only and is not guaranteed. 

Max Units Conditions 

0.6 V 
Vee V 

0.5 V 10L = 1.6mA, 20pf 

Vee V 10H =. 100pA, 20pf 

60 dB Test Circuit: Fig. 6 
85 mA 

2 MHz 

} 
50 ns 
50 ns 

Fig. 7 
85 % 

50 ns 

- ns } Fig. 8 - ns 

- ns } Fig. 9 - ns 

10.000 ns 

} - ns' Fig. 10 
- ns 

500 ns 

} Fig. 11 
200 ns 

en 
c: **Typical values are at +25°C and nominal voltages. 
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ANALOG 
CHANNEL~-----e~--~ 

OUTPUT 
>-------4I..----~(J Va 

(OP AMP MUST NOT SATURATE) 

Fig. 6 ANALOG CHANNEL OUTPUT TEST CIRCUIT 
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ELECTRICAL CHARACTERISTICS (AY-3-8913) 

Maximum Ratings * 
Storage Temperature ................................ -55° C to +150° C 
Operating Temperature ................................. O°C to +70°C 
Vee and all other Input/Output Voltages 

with Respect to Vss ................................... -0.3V to +8.0V 

Standard Conditions (unless otherwise noted): 
Vce= +5V ±5% 
Vss= GND 
Operating Temperature = O°C to +70°C 

Characteristics 

DC CHARACTERISTICS 

Input Voltage Levels 
Low Level 
High Level 

Output Voltage Levels (except 
. Analog Channel Outputs) 

Low Level 
High Level 

Analog Channel Outputs 
Power Supply Current 

AC CHARACTERISTICS 

Clock Input 
Frequency 
Rise Time 
Fall Time 
Duty Cycle 

Bus Signals (BDIR, BC2, BC1) 
Associative Delay Time 

Reset 
Reset Pulse Width 
Reset to Bus Control Delay Time 

A9, AB, DA7--DAO (Address Mode) 
Address Setup Time 
Address Hold Time 

DA7--DAO (Write Mode) 
Write Data Pulse Width 
Write Data Setup Time 
Write Data Hold Time 

DA7--DAO (Read Mode) 
Read Data Access Time 

DA7--DAO (Inactive Mode) 
Tristate Delay Time 

TIMING DIAGRAMS 

Syrn 

V1L 
V1H 

VOL 
VOH 
Vo 
lee 

fe 
tr 
t f 

-

tso 

tAW 
tAS 

t AS 
tAH 

tow 
tos 
tOH 

tOA 

t TS 

Min Max 

0 0.7 
2.2 Vee 

0 0.4 
2.4 Vee 
0 2000 
- 85 

1 2.5 
---' 50 
- 50 
40 60 

- 50 

5 -
100 -

300 -
50 -

1800 -
50 -
100 -

- 350 

- 400 

AY-3-8910. AY-3-8912 
AY-3-8913 

* Exceeding these ratings could cause permanent dam
age to the device. This is a stress rating only and func
tional operation of this device at these conditions is not 
implied-operating ranges are specified in Standard 
Conditions. Exposure to absolute maximum rating con
ditions for extended periods may affect device reliability. 

Data labeled "typical" is presented for design guidance 
only and is not guaranteed. 

Units Conditions 

V 
V 

V 1 TTL Load 
V +100pf 

pA Test Circuit: Fig. 6 
rnA 

MHz 

} 
ns 
ns 
% Fig. 7 

ns 

ps } ns Fig. 8 

ns 
ns } Fig. 9 

ns 

} ns Fig. 10 
ns 

ns 

} Fig. 11 
ns 

~
---_-_-V'H 

BDIRI 
BC2/BC1 ~ ______ V'l 

. tso r----"" 1------ V'H 
BDIRI VI 

BC2/BC1 ___ ,J1 ~'" _____ V'l 

8. Fig. 7 CLOCK AND BUS SIGNAL TIMING 
b. 
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BUS , CONTROL NACT 

DECODE --i=IRw=VtR_B -----V'H 

VALID BUS SIGNAL 

RESET 

V'L m BUS CONTROL 
~ SIGNALS CHANGING 

--.J \.-- 50 ns MAX .. 
INCLUDING SKEW. 

Fig. 8 RESET TIMING 

BUS ____________ ~ 

CONTROL 
DECODE------------~ 

Ag, AB, 
DA7--DAO 

PREVIOUS 
. STATE 

BUS CONTROL 
SIGNALS CHANGING 

I-- 50 ns MAX., INCLUDING SKEW. 

ADDRESS** 

_--------- V'H 

---------- V'L 

*ANY COMBINATION OF BDIR, BC2, BC1 
WHICH DECODE "LATCH ADDRESS": 

BOIR BC2 BC1 

o 0 1 

or 0 0 
or 

**REFER TO PARAGRAPH 2.1.1 
FOR A DESCRIPTION OF 
"VALID" PSG ADDRESSING. 

Fig. 9 LATCH ADDRESS TIMING 

BUS----------------~ 
CONTROL 
DECODE----------------· 

DA7--DAO PREVIOUS 
STATE 

BUS CONTROL 
SIGNALS CHANGING 

f.-- 50 ns MAX., 
INCLUDING SKEW. 

DATA 

_-------- V'H 

--------- V'L 

*"WRITE TO PSG": 

BOIR BC2 BC1 

o 
Fig. 10 WRITE DATA TIMING 

BUS _______ ....., 

CONTROL 
DECODE ------------.... 

DA7--DAO 

m BUS CONTROL 
W SIGNALS CHANGING 

--..J f.-- 50 ns MAX .. 
INCLUDING SKEW. 

READ DATA 
VALID 

J-----VOH 

,..----VOL 

*"READ FROM PSG" 

BOIR BC2 BC1 

o 
Fig. 11 READ DATA TIMING 
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Tel: 408-496-0844. TWX: 910-379-0010 

EUROPE 
EUROPEAN SALES HEADQUARTERS: 
GENERAL INSTRUMENT MICROELECTRONICS LTD. 
Time. Hou.e. Ruislip. Middlesex. HA4 8lE 
Tel: Ruislip 35700. Telex: 23272 

NORTHERN EUROPEAN SALES OFFICE: 
Times House. Ruislip. Middle.ex. HA4 8lE 
Tel: Ruislip 35700. Telex: 23272 
Sandhamnsgatan 67. S-115 28. Stockholm 
Tel: (OB) 67 99 25. Telex: 17779 

SOUTHERN EUROPEAN SALES OFFICE: 
5-7 Rue De l'Amiral Courbet, 94160 Saint Mande. Paris 
Tel: (1) 365 72 50. Telex: 213073 
Piazza Novelli. 8, 20129 Milano 
Tel: (02) 720914. Telex: 843-320348 

CENTRAL EUROPEAN SALES OFFICE: 
GENERAL INSTRUMENT DEUTSCHLAND GmbH 
Nordendstrasse 3, 8000 Munchen 40 
Tel: (089) 27 24049. Telex: 528054 
6070 Langen Be' Frankfurt A Ma,n 
Wilhelm-leuschner Plaza 8. Postf. 1167 
Tel: (6103) 23051. Telex: 415000 

"The information in this publication. including SChematics. is suggestive only. General Instrument Corporation does not warrant. nor will it be 
responsible or liable for. (a) the accuracy of such information. (b) its use or (C) any Infringement of patents or other rights of third partie .... 
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ASIA 
HONG KONG: 
GENERAL INSTRUMENT HONG KONG LTD. 
139 Connaught Road Central, 3/F. San-Toi Building 
Tel: (5) 434360. Telex: 84606 

JAPAN: 
GENERAL tNSTRUMENT INTERNATIONAL CORP.' 
Fukide Bldg. 8th Floor. t-13 Toranomon 4-Chome 
Minato-ku. Tokyo 105 
Tel: (03) 437-0281. Telex: 2423413 

TAIWAN: 
GENERAL INSTRUMENT 
MICROELECTRONtCS TAIWAN 
77 Pao Chiao Road. Hsin Tien 
Taipei, Taiwan 
Tel: (02) 914-6234. Telex: 785-3tlt 
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HARRIS CMOS MICROPROCESSOR, 

PERIPHERAL & MEMORY PRODUCTS 

CMOS MICROPROCESSOR AND SUPPORT CIRCUITS* 

1K 

4K 

16K 

4K 

16K 

80C86 
82C54 
82C55A 
82C59A 
82C82 
82C84A 

82C88 

HD-6120 
HD-6121 
HD-64XX 

CMOS 16 BIT MICROPROCESSOR 
CMOS PROGRAMMABLE INTERVAL TIMER 
CMOS PROGRAMMABLE PERIPHERAL INTERFACE 
CMOS PRIORITY INTERRUPT CONTROLLER 
CMOS OCTAL LATCH 
CMOS CLOCK GENERATOR/DRIVER 

CMOS BUSCONTROLLER 

CMOS 12 BIT HIGH PERFORMANCE MICROPROCESSOR 
CMOS I/O CONTROLLER 
CMOS BUS DRIVER FAMILY 

CMOS RANDOM ACCESS MEMORY** 
HM-6508 1 K X 1 CMOS SYNCH RONOUS RAM 
HM-6518 1 K X 1 CMOS SYNCH RONOUS RAM 
HM-6551 256 X 4 CMOS SYNCH RONOUS RAM 
HM-6561 256 X 4 CMOS SYNCH RONOUS RAM 

HM-6504 4K X 1 CMOS SYNCH RONOUS RAM 
HM-6514 1 K X 4 CMOS SYNCH RONOUS .RAM 

HM-6516 2K X 8 CMOS SYNCH RONOUS RAM 
HM-65161 2K X 8 CMOS ASYNCHRONOUS RAM 
HM-6116 2K X 8 CMOS ASYNCH RONOUS RAM 

HM-6564 64K CMOS RAM MODULE 
HM-92560 256K CMOS RAM MODULE 

CMOS FUSE LINK PROMS** 
HM-6641 512 X 8 CMOS PROM 
HM-6616 2K X 8 CMOS PROM 

CMOS SERIAL INTERFACE*** 

HD-4702 CMOS PROGRAMMABLE BIT RATE GENERATOR 
HD-6402 UART 
HD-6408 CMOS ASYNCHRONOUS MANCHESTER ADAPTER 
HD-6409 CMOS MANCHESTER ENCODER-DECODER 
HD-15530 CMOS MANCHESTER ENCODER-DECODER 
HD-15531 CMOS MANCHESTER ENCODER-DECODER 

* ADDITIONAL INFORMATION IN THE MICROPROCESSOR SECTION 

. ** ADDITIONAL INFORMATION IN THE MEMORY SECTION 

*** ADDITIONAL INFORMATION IN THIS SECTION 
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mHARRIS SOCS6 
PRODUCT BRIEF CMOS 16 BIT MICROPROCESSOR 

Features 
• 1 MBYTE OF DIRECT MEMORY ADDRESSING CAPABILITY 

• 24 OPERAND ADDRESSING MODES 
• BIT, BYTE, WORD, AND BLOCK OPERATIONS 
• 8 and 16 BIT SIGNED/UNSIGNED ARITHMETIC 

• BINARY or DECIMAL 
• MULTIPLY and DIVIDE 

• BUS-HOLD CIRCUITRY ELIMINATES PULL-UP RESISTORS 
• ARCHITECTURE DESIGNED FOR EFFICIENT HIGH LEVEL. LANGUAGE OPERATION 

• MULTIBUS® SYSTEM COMPATIBLE INTERFACE 
• SCALED SAJIIV CMOS PROCESS - LOW POWER OPERATION 

• SINGLE 5V POWER SUPPLY 
• INDUSTRIAL and MILITARY TEMPERATURE RANGES 

Description 
The Harris 80C86 high performance 16 bit CMOS CPU is manufactured using a 
self-aligned silicon gate CMOS process (Scaled SAJIIV). Two modes of operation, 
MINimum for small systems and MAXimum for larger applications such as 
multi-processing, allow user configuration to achieve the highest performance level. 
The Harris 80C86 is available in a 40 pin industry standard ceramic DIP package 
and two operating frequencies: 5 MHz and 8 MHz. 

*MULTIBUS IS A TRADEMARK OF INTEL CORPORATION 

Functional Diagram 

EXECUTION UNIT 

REGISTER FILE 

DATA. 
POINTER. AND 

INDEX REGS 
(8 WORDS) 

16·81T ALU 

FLAGS 

BUS INTERFACE UNIT 

I RELOCATION 1 
REGISTER FILE 

SEGMENT 
REGISTERS 

AND 
INSTRUCTION 

POINTER 
(5 WORDS) 

BUS 
INTERFACE 

UNIT 

iiHl'/S7 
A,g1S& 

A,,jS] 

INTA.RD.WR CS 
BUS~------------~ 

6·BYTE 
INSTRUCTION 

OUEUE 

~ ____ r---------~~----------' 
INT---
NMI----

HOLD---
HLDA 

CONTROL & TIMING 

eLK RESET READY GND 
Vee 

DT/R,OEN.AlE 
INTERFACE SS 

UNIT I-----D-S-------I 

IP 

AH AL 

BH BL 

CH CL 

EXECUTION OH DL 

UNIT SP 

BP 

SI 

01 

CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. 

Copyright © Harris Corporation 1982 
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GND 

AD14 

AD1J 

AD12 

AD11 

AD10 

AD9 

ADB 

AD7 

AD6 

AD5 

AD4 

ADJ 

AD2 

ADI 

ADO 

NMI 

INTR 

CLK 

GND 

A·BUS 

Pinout 

C·BUS 

INSTRUCTION 
STREAM BYTE 

OUEUE 

Vcc 
AD15 

A16/SJ 

A17/S4 

AlB/55 

A19/S6 

BHE/S7 

MN/MX 

RD 

Ra/GTO (HOLD) 

Ra/GTl (HLDA) 

LOCK (WR) 

52 (M/iO) 

51 (DT/R) 

so (DEN) 

OSO (ALE) 

OS1 (lNTA) 

TEST 

READY 

RESET 
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m HARRIS 82C54 

PRODUCT BRIEF 

CMOS PROGRAMMABLE 
INTERVAL TIMER 

Features 
• THREE INDEPENDENT 16 BIT COUNTERS 

• SIX PROGRAMMABLE COUNTER MODES 
• STATUS READ-BACK COMMAND 

• BINARY OR BCD COUNTING 
• FULLY TTL COMPATIBLE 
• HIGH SPEED, NO "WAIT STATE" OPERATION WITH 8 MHz 80C86 

• PIN COMPATIBLE WITH NMOS 8254 
• ENHANCED VERSION OF NMOS 8253 
• SCALED SAJIIV CMOS PROCESS 

• SINGLE 5V POWER SUPPLY 

• LOW STANDBY POWER 
• INDUSTRIAL and MILITARY TEMPERATURE RANGES 

Description 
The Harris 82C54 is a high performance CMOS Programmable Interval Timer 
manufactured using a self-aligned silicon gate CMOS process (Scaled SAJIIV). 
The 82C54 has three independently programmable and functional 16 bit counters 
with each capable of handling clock input frequencies of up to 10 MHZ. The high 
speed and industry standard configuration of the 82C54 make it compatible with 
microprocessors such as the 80C86, 8048, 8051, and NSC800. 

Six programmable timer modes allow the 82C54 to be used as an event counter, 
elapsed time indicator, programmable one-shot along with many other applications. 

Static CMOS circuit design insures low operating power~ Harris's advanced SAJI 
process results in performance equal to or greater than existing equivalent products 
with a significant reduction in power. 

Functional Diagram 

READI 
WRITE 

Ao ... LOGIC 

.--CLKO 

.--GATEO 

OUT 0 

'--CLK 1 

COU~TER .--GATE 1 

CONTROL 

07 

06 

Os 

04 

03 

02 

01 

Do 

CLK 0 

OUT 0 

GATE 0 

GNO 

Al 
OUT 1 LOGiC .---+--+-----1 

~ 

CONTROL 
WORD 1 

REGISTER GATE n 

OUT 2 ClK n OUT n 

Pinout 

VCC 

WR 

RO 

CS 

A1 

Ao 
CLK 2 

OUT 2 

GATE 2 

CLK 1 

GATE 1 

OUT 1 

Internal Block Diagram of a Counter 

CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. 
Copyright © Harris Corporation 1982. 
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82C55A mHARRIS 

PRODUCT BRIEF 

CMOS PROGRAMMABLE 
PERIPHERAL INTERFACE 

Features 
• 24 PROGRAMMABLE I/O PINS 
• FULLY TTL COMPATIBLE 
• BUS-HOLD CIRCUITRY ON ALL I/O PORTS ELIMINATES PULL-UP RESISTORS 
• HIGH SPEED, NO "WAIT STATE" OPERATION WITH 8MHz 80C86 
• DIRECT BIT SET/RESET CAPABILITY 
• PIN COMPATIBLE WITH NMOS 8255A 
• ENHANCED CONTROL WORD READ CAPABILITY 
• SCALED SAJIIV CMOS PROCESS 
• SINGLE 5V POWER SUPPLY 
• 2.5 mA DRIVE CAPABILITY ON ALL I/O PORT OUTPUTS 
• LOW STANDBY POWER 
• INDUSTRIAL AND MILITARY TEMPERATURE RANGES 

Description 
The Harris 82C55A is a high performance CMOS version of the industry standard 
8255A and is manufactured using a self-aligned silicon gate CMOS process (Scaled 
SAJI IV). It is a general purpose programmable I/O device which may be used with 
many different microprocessors. There are 24 I/O pins which may be individually 
programmed in 2 groups of 12 and used in 3 major modes of operation. The high 
performance and industry standard configuration of the 82C55A make it compatible 
with microprocessors such as the 80C86, 8048, 8051, and NSC800. 

Static CMOS circuit design insures low operating power. TTL compatibility of VIH = 
2.0 volts over the industrial temperature range and bus hold circuitry eliminate the 
need for pull-up resistors. Harris's advanced SAJI process results in performance 
equal to or greater than existing equivalent products at a fraction of the power. 

Functional Diagram 

I <:=_Jl 
~ 

{_+sv POWER GROUP 
SUPPLIES A 

_GND 
PORT GROUP - A A 

CONTROL (8) ,-
L 

l 
GROUP 

A A A 

PORT C 

'" uPPER '" 
(4) -IIH)III£CTIONAL D An. BUS 

... OATA 

< 8US 

'" y BUFFER 

8·BIT 
INTERNAL GROUP 

DATA BUS A B 

1 PORT C 
LOWER 

(4) ,-
I 

t 

READ 
GROUP 

WRITE r.-- ........ B 
GROUP 

CONTROL A. j,. B A. . lOGIC 
CONTROL 

l 
PORT 

I' B '" ---- (8) 

I 
.--

f 

AD 

RESET 

f 

) 
I' 

j,. 

) 
I' 

> 

j,. 

) 
I' 

I/O 
PBr-PBa 

CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. 
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Pinout 

PA3 PA4 

PA2 PAS 

PAl PA. 

PAD PA7 

1m WI! 

C'S MSET 

GNO Do 

AI DI 

AD D2 

PC7 D3 

pce D4 

PCS Ds 

PC4 De 

PCO D7 

PCI VCC 

PC2 Pe7 

PC3 PBII 

PeO PeS 

Pel PB4 

P112 PB3 
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mHARRIS 82C59A 

PRODUCT BRIEF 

CMOS PROGRAMMABLE 

INTERRUPT CONTROLLER 

Features 
• EIGHT LEVEL PRIORITY CONTROLLER 

• EXPANDABLE TO 64 LEVELS 

• FULLY TTL COMPATIBLE 
• HIGH SPEED, NO "WAIT STATE" OPERATION WITH 8 MHz 80C86 

• PIN COMPATIBLE WITH NMOS 8259A 

• PROGRAMMABLE INTERRUPT MODES 

• INDIVIDUAL REQUEST MASK CAPABILITY 

• FULLY STATIC DESIGN 

• SCALED SAJIIV CMOS PROCESS 

• SINGLE 5V POWER SUPPLY 

• LOW STANDBY POWER 
• INDUSTRIAL and MILITARY TEMPERATURE RANGES 

Description 
The Harris 82C59A is a high performance CMOS Priority Interrupt Controller 
manufactured using a self-aligned silicon gate CMOS process (Scaled SAJI IV). 
The 82C59A is designed to relieve the system CPU from the task of polling in a 
multi-level priority interrupt system. The high speed and industry standard 
configuration of the 82C59A make it compatible with microprocessors such as the 
80C86, 8048, 8051, and NSC800. 

The 82C59A can handle up to eight vectored priority interrupting sources and is 
cascadable to 64 without additional circuitry. Individual interrupting sources can be 
masked or prioritized to allow custom system configuration. 

Static CMOS circuit design insures low operating power. Harris's advanced SAJI 
process results in performance equal to or greater than existing equivalent products 
at a fraction of the power. 

Functional Diagram 

D,UA 
0 7 -0 0 BUS 

BUFFER 

AD 
ViR -, - READ/ 

WRITE 
lOGIC 

CA~ _-r-----,'-JI 
CAS1 .. 

CAS2 .. 

INT 

CONTROL LOGIC 

~ 
'-

"'" INTERNAL BUS 

Pinout 

cs Vee 

WR Au 
AD INTA 

~ IR7 

0 6 IR6 

05 IRS 

0 4 IR4 

0 3 IR3 

O2 IR2 

0 1 IRI 

DO IRO 

CASO INT 

CASI SP/E'N 
GNO CAS 2 

07 - Do DATA BUS (BI·DIRECTIONAL) 
RD READ INPUT 
WR WRITE INPUT 
An COMMAND SELECT ADDRESS 
CS CHIP SelECT 
CAS2-CASO CASCADE LINES 
SP/EN SLAVEPROGRAMINPUT~NABLE 
INT INTERRUPT OUTPUT 
INTA INTERRUPT ACKNOWLEDGE INPUT 
IRO - IR7 INTERRUPT REQUEST INPUTS 

CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. 
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82C82 mHARRIS 
JUNE 1982 Advance Information 

CMOS OCTAL LATCHING 
BUS .DRIVER 

Fsatures 
• FULL EIGHT BIT PARALLEL LATCHING BUFFER 

• BIPOLAR 8282 COMPATIBLE 

• THREE STATE NON-INVERTING OUTPUTS 

• PROPAGATION DELAY - 35nsec MAX. 

• A.C. CHARACTERISTICS GUARANTEED FOR: 

~ FULL TEMPERATURE RANGE 

~ 10% POWER SUPPLY TOLERANCE 

~ CL = 300pF 

• SINGLE 5V POWER SUPPLY 

• POWER SUPPLY CURRENT - 10pA MAX. STANDBY 

• OUTPUTS GUARANTEED VALID AT VCC = 2.0 VOLTS 

• INDUSTRIAL AND MILITARY TEMPERATURE RANGES 

• 20 PIN PACKAGE ON 0.3" CENTERS 

Description 

The Harris 82C82 is an octal latching buffer manufactured using a self

aligned silicon gate CMOS process. This circuit provides an eight bit 

parallel latch/buffer in a 20 pin package. The active high strobe (STB) 

input allows transparent transfer of data and latches data on the negative 

transition of this signal. The active low output enable (OE) permits simple 

interface to state-of-the-art microprocessor systems. 

Functional Diagram 

Pinout 
TOP VIEW 

010 Vcc 

011 000 

012 001 

0 13 002 

0 14 003 

01 5 004 

016 005 

0 17 006 

OE 007 

GNO STB 

PIN NAMES 

010 - 017 Data Input Pins 

000 - 007 Data Output Pins 

STB Active High Strobe Input 
OE Active Low Output Enable 

Truth Table 

STB OE 01 DO 

X H X Hi-Z 

H L L L 

H L H H 

+ L X * 

H = Logic One Hi-Z = High Impedance 

L = Logic Zero t = Negative Transition 
X = Don't Care * - Latched to value of last data 

CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. 
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mHARRIS 

AUGUST 1982 Advance Information 

Features 

• GENERATES THE SYSTEM CLOCK FOR CMOS OR NMOS 
MICROPROCESSORS 

• UP TO 25 MHZ OPERATION 

• USES A PARALLEL MODE CRYSTAL CIRCUIT OR EXTERNAL 
FREQUENCY SOURCE 

• PROVIDES READY SYNCHRONIZATION 

• GENERATES SYSTEM RESET OUTPUT FROM SCHMITT TRIGGER INPUT 

• CAPABLE OF CLOCK SYNCHRONIZATION WITH OTHER 82C84As 

• TTL COMPATIBLE INPUTS/OUTPUTS 

• VERY LOW POWER CONSUMPTION 

• 18 PIN PACKAGE 

• SINGLE +5V POWER SUPPLY 

• INDUSTRIAL AND MILITARY TEMPERATURE RANGES AVAILABLE 

Description 

The Harris 82C84A is a high performance CMOS clock generator-driver 
which is designed to service the requirements of both CMOS and NMOS 
microprocessors such as the 80C86, 80C88, 8086 and the 8088. The chip 
contains a crystal controlled oscillator, a divide-by-three counter and 
complete "Ready" synchronization and reset logic. 

Static CMOS circuit design permits operation with an external frequency 
source from DC to 25MHz. Crystal controlled operation to 25MHz is 
guaranteed with the use of a parallel, fundamental mode crystal and two 
small load capacitors. 

All inputs (except Xl, X2 and RES) are TTL compatible with a VIH of 
2.0 volts over the industrial temperature and voltage ranges. 

Power consumption is a fraction of that of the equivalent bipolar circuits. 
This speed-power characteristic of CMOS permits the designer to custom 
tailor his system design with respect to power and/or speed requirements. 

Block Diagram 
~ 11 

RES ----------------10 >------1 

17 
XI 

XTAL 
16 OSCILLATOR 

X2-

13 
F/C-----~ 

14 

0 

ICK 

82C84A 
CMOS Clock 

Generator Driver 

Pinout 

CSYNC Vce 
PClK X1 

AEN1 X2 

RDY1 ASYNC 

READY EFI 

RDY2 FIC 

AEN2 OSC 

ClK RES 

GND RESET 

CONTROL 
PIN LOGICAL 1 LOGICAL 0 

Fie External Crystal 
Clock Drive 

RES Normal Reset 

RDYl Bus Ready Bus not 
RDY2 ready 

AENl Address Address 
A"EN'2 Disabled Enabled 

ASYNC 2 Stage Ready 1 Stage Ready 
Synchronization Synchronization 

10 
RESET 

OSC 

PCLK 

EFI -::-1-------~J 
CSYNC~---------------~-~r_~ 

4 
ROYI 

CLK 

CK! 

READY 

FFI FF2 

A~NC~1=5-------------~ 
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mJ HARRIS 82C88 
PRODUCT BRIEF CMOS BUS CONTROLLER 

Features 
• PROVIDES ADVANCED COMMANDS FOR MULTI-MASTER BUSSES 

• 3-STATE COMMAND OUTPUTS 

• BIPOLAR DRIVE CAPABILITY 

• FULLY TTL COMPATIBLE 
• PIN COMPATIBLE WITH BIPOLAR 8288 

• SCALED SAJIIV CMOS PROCESS 

• SINGLE 5V POWER SUPPLY 

• LOW STANDBY POWER 
• INDUSTRIAL and MILITARY TEMPERATURE RANGES 

Description 
The Harris 82C88 is a high performance CMOS Bus Controller manufactured using 
a self-aligned silicon gate CMOS process (Scaled SAJIIV). The 82C88 provides the 
control and command timing signals for 80C86 and 8086/88 systems. The high 
output drive capability of the 82C88 eliminates the need for additional bus drivers. 
High speed and industry standard configuration make the 82C88 compatible with 
microprocessors such as the 80C86, 8086, and 8088. 

Static CMOS circuit design insures low operating power. Harris's advanced SAJI 
process results in performance equal to or greater than existing equivalent products 
at a significant power savings. 

Functional Diagram 
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I
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CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. 
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m HARRIS HO-6120 

Advance Information 
CMOS HIGH SPEED 

12 BIT MICROPROCESSOR 

Features 
• Low power, 50 mw operating, 2 mw static 
• Single Supply - 5v 
• Operation from DC to 5.1 Mhz 
• Industrial and Military temperature ranges 
• On-chip crystal oscillator circuitry 
• On-chip extended memory addressing - 32k main memory, 32k control panel 
• Optimized micro-code minimizes the number of clock cycles required for all instructions 
• Two on-chip stack pOinters 
• Simplified memory and I/O control signals for easy hardware interfacing 
• Vectored interrupt capability 
• Software is page relocatable 

Description 
The H D-6120 is a general purpose high speed, CMOS 12 bit microprocessor. It is 
designed to recognize the instruction set of Digital Equipment Corporations 
PDP-8/E* minicomputer. 

Many architectural, functional and processing enhancements have been designed 
into the 6120 such that it can provide much higher system performance than its 
predecessor, the 6100. 

The 6120 is targeted toward the experienced PDP-8* or 6100 user. Twelve bit 
accuracy, rapid interrupt response, battery backup and low power (sealed 
enclosure) capability all equate to a processor ideally suited to real time control 
applications such as data acquisition, industrial control and harsh environment 
military systems. 

* TRADEMARK OF DIGITAL EQUIPMENT CORP. 

Functional Diagrams 
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CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. 
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mHARRIS 
HD-6121 

Advance Information CMOS I/O CONTROLLER 

Features 
• Low power, Typ. < 2 mw 
• Single Supply - 5v 
• Industrial and Military temperature ranges 
• 6120 compatible Interface 
• Controls any combination of five Input or output ports with handshaking 
• Eliminates gated Read and Write signals through the controller 
• Conforms to DEC· conventions regarding device addressing and commands 
• Independent programming of each device's address and data direction 
• Complete Interrupt and skip logic for each device Including priority Interrupt vectoring 
• STROBE outputs are programmable high or low true 
• SENSE Inputs are programmable for level or edge sensitivity 
• ENABLE outputs function as user programmable chip selects 

Description 
The HO-6121 Input/Output Controller (IOC) is a high performance, CMOS support 
circuit for the 6120 microprocessor. Fully programmable, this device. offers 
independent control of any combination of five, 12 bit input or output ports. 

Used in conjunction with the 6120 microprocessor, the 6121 provides user 
programmable chip select decoding, priority vectored interrupt control, software 
readable status and I/O port handshaking signals. 

The Priority In (PRI) and Priority Out (PRO) control Signals permit up to eleven 6121s 
to be used without any additional hardware. Industrial control and other I/O intensive 
systems can profit greatly from the highly hardware/software efficient capability 
provided by the 6120/6121 chip set. 

* TRADEMARK of Digital Equipment Corp. 

Functional Diagram 

INTREQ ..... 
co ... OUTPUT ..... ""'II 

C1 ..... BUFFER ..... ...... 
""'II 

SKIP ..... 
i""IIII PROGRAMMING 

t AND 
INTERRUPT 

READ CONTROL 
WRITE ,.. 

10C INTGNT .... ..... ,.. CONTROL 10CLR III.. ... 
LXDAR ..... ,.. 

+ 
DXBUS 

DXBUS 
.... .. 

BUFFER ~ ... .... .... 

~ ~ 
VCC GND 

Pinout 
INTGNT C 1 40 roo VCC 

PRI ~ 2 39 IOCLR 
STROBEl C 3 38 ~ LXDAR 

SENSEl ~ 4 37 == WRITE 
ENABLEl 5 36 DXO 
STROBE2 !:; 6 35 9DX1 

SENSE2 C 7 34 DX2 
ENABLE2 8 33 8DX3 
STROBE3 9 32 DX4 

SENSE3 10 HD-6121 31 ~ DX5 
ENABLE3 11 30 ~ DX6 
STROBE4 12 29 DX7 

SENSE4 13 28 1= DX8 
ENABLE4 14 27 DX9 
STROBE5 15 26 ~ DX10 

SENSE5!; 16 25 ~ DXll 
ENABLE5 ~ 17 24 :: READ 

PRO 18 23 INTREQ 
SKIP t 19 . 22 ~ Cl 
VSS C 20 21 J CO 

PRI 

15 ... 
I/O PORT ' 5 ..... 

ENABLE 
I .... CONTROL STROBE ;> , ..... .. 

LOGIC ..... I SENSE ..... '5 

... PRO JIll"'" 

CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. 

Copyright © Harris Corporation 1982 

1342 © Ie MASTER 1983 



mHARRIS 
SEMICONDUCTOR DIGITAL PRODUCTS DIVISION 

CMOS Bus D'river Family 

HD-6431 CMOS HEX LATCHING BUS DRIVER 
TRUTH TABLE 

FEATURES 

• SINGLE POWER SUPPL Y 

• HIGH NOISE IMMUNITY 

• INDUSTRIAL AND MILITARY 
GRADES 

• DRIVE CAPACITY .... 300pF 

'. SOURCE CURRENT .... 4mA 

• SINK CURRENT ....... 6mA 

• PROPAGATION DELAY: 30nsec 
@5V 

CONTROL DATA PORT 
INPUTS STATUS 

E L A Y 

H L X HI-Z· 

H H X HI-Z 

L I x . 
L H L L 

L H H H 

• Data is latched to the value 
01 Ihe lasl Inpul 
X z Don'I Care 

HI-Z = High Impedance 
f s Transition from High 

10 Low Level 

HD-6432 CMOS HEX BI-DIRECTIONAL BUS DRIVER 

FEATURES 

• SINGLE POWER SUPPLY 

• HIGH NOISE IMMUNITY 

• INDUSTRIAL AND MILITARY 
GRADES 

• DRIVE CAPACITY .. 300pF 

• SOURCE CURRENT .... 4mA 

• SINK CURRENT ....... 6mA 

• PROPAGATION DELAV: 20nsec 
@5V 

TRUTH TABLE 

CONTROL OATA PORT 
INPUTS STATUS 

EAB EAB EBA EBA A B 

L X H L 0 I 
X H H L 0 I 
H L X H I 0 
H L L X I 0 
L X L X ISOLATED 
X H X H ISOLATED 
L X X H ISOLATED 
X H L X ISOLATED 
H L H L NOT 

ALLOWED 

I - Input, 0 • OutPut, X - Don't Care 

HD-6433 CMOS QUAD BUS SEPARATOR/DRIVER 

FEATURES 

• SINGLE POWER SUPPLY 

• HIGH NOISE IMMUNITY 

• INDUSTRIAL AND MILITARY 
GRADES 

• DRIVE CAPACITY .... 300pF 

• SOURCE CURRENT, .... 4mA 

• SINK CURRENT ..•..•. ' 6mA 

• PROPAGATION DELAY: 20nsec 
@5V 

@ Ie MASTER 1983 

TRUTH TABLE 

CONTROL 
INPUTS FUNCTION 

EA EB A B Y 

L L I 0 0 

L H I D 0 

H L D 0 I 

H H ISOLATED 

1- Input. 0- Output. 
D = Disconnected 

FUNCTIONAL DIAGRAM 

FUNCTIONAL DIAGRAM 

FUNCTIONAL DIAGRAM 
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HD-6434 CMOS OCTAL RESETTABLE LATCHED BUS DRIVER 

FEATURES 

• SINGLE POWER SUPPLY 

• HIGH NOISE IMMUNITY 

• INDUSTRIAL AND MILITARY 
GRADES 

• DRIVE CAPACITY ., .• 300pF 

• SOURCE CURRENT , ••• 6mA 

• SINK CURRENT ••• , ••• 9mA 

• PROPAGATION DELAY: 30nsec 
@5V 

TRUTH TABLE 

CONTROL INPUTS DATA 

R1 Ji2 E1 E2 l1 L2 A y 

X X H X X X X HI-Z 

X X X H X X X HI-Z 

.l X l l X X X l 

X l l l X X X l 

H H l l l l L l 

H H l l l l H H 

H H l l t l X . 
H H L L l t X 

X ~ Don't Care HI-Z. High Impedance 
l-low H-High 

• Data is latched to the value of the last input 
t - Transition from a low to High level 

HD-6436 CMOS OCTAL BUS BUFFER/DRIYER 

FEATURES 

• SINGLE POWER SUPPLY 

• HIGH NOISE IMMUNITY 

• INDUSTRIAL AND MILITARY 
GRADES 

• DRIVE CAPACITY .•.. 300pF 

• SOURCE CURRENT ..•• 6mA 

• SINK CURRENT ..• , ... 9mA 

• PROPAGATION DELAY: 20nsec 
@5V 

TRUTH TABLE 

CONTROL INPUT OUTPUT 

E1 E2 A y 

L L L L 

L L H H 

L H X HI-Z 

H L X HI-Z 

H H X HI-Z 

L = Low, H = High X = Don't Care 
HI-Z = High Impedance 

HD-6440 CMOS LATCHED 3 TO 8 LINE DECODER-DRIVER 

FEATURES 

• HIGH SPEED DECODING FOR 
. MEMORY ARRAYS 

• SINGLE POWER SUPPLY 

• HIGH NOISE IMMUNITY 

• INDUSTRIAL AND MILITARY 
GRADES 

• DRIVE CAPACITY " .. 200pF 
• SOURCE CURRENT ., .. 2 mA 

• SINK CURRENT .• , , •. 2,4 mA' 

• PROPAGATION DELAY, 65nsec 
@5V 

l 

l 

l 

TRUTH TABLE 

INPUTS 

ENABLE ADDRESS OUTPUTS 

x x x ... ... ... ... ... ... ... ... 
x x x ... ... ... ... ... ... ... ... DISABLE 

x x x x x ... ... ...... ... ... ... ... 
l H l H l l l l H H H ... H H H 

l H l l H H l H H H H H H 

l H l H l H l H H l H H H H H 

l H l H H H H l H H H H 
DECODE 

l H H l l H H H H l H H H 

H H H H H l H H 

H H H H H H l H 

H H H H H H H l 

YOY1 '(2Y3V4Y5Y6Y7 

YOYtY2Y3Y4'Y5Y6Y7 
lATCHED 

L' Low. H Htyh, X Don', Care 

Y n Data IS latched 10 the valu.~ of ,hp. last lIlpu1 

°E HD-6495 CMOS HEX BUS DRIVER 
ctS 
J: 

FEATURES 

• SINGLE POWER SUPPLY 

• HIGH NOISE IMMUNITY 

• INDUSTRIAL AND MILITARY 
GRADES 

• DRIVE CAPACITY , 

• SOURCE'CURRENT 

• SINK CURRENT .. , 

300pF 

, 4mA 

. 6mA 

TRUTH TABLE 

CONTROL INPUT OUTPUT 

E1 E2 A Y 

L L L L 

L L H H 

L H X HI-Z 

H L X HI-Z 

H H X HI.,.Z 

L1121 
l2111 

FUNCTIONAL DIAGRAM 

FUNCTIONAL DIAGRAM 

FUNCTIONAL DIAGRAM 

G1181-_r--.... 

g~:~: )----L_~===:j:::L..) 

FUNCTIONAL DIAGRAM 

• PROPAGATION DELAY: 20nsec 
@5V X = Don't Care HI-Z = High Impedance 
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Hitachi 8 and 16 Bit Microcomputers 
Package· 

Family Type Type No. Function Pin No. e P F 
HD6801S0 40 • • 
HD6801S5 

Microcomputer Unit 
40 • 

HD6801VO 40 • 
HD6801V5 40 • 
HD6803 

Micro Processing Unit 
40 • • 

HD6803-1 40 • 
HD6805S1 28 • 
HD6805U1 40 • 
HD6805V1 40 • 
HD6805WO 

Microcomputer Unit 
40 • 

HD6805XO 64 • 8·bit Single-chip 
HD6301VO 40 • 
HD63A01VO 40 • 
HD63801VO 40 • 
HD6303 40 • 
HD63A03 40 • 
HD63803 

Micro Processing Unit 
40 • 

HD6333 40 • 
HD63A33 40 • 
HD63833 40 • 
HD63L05 60 • 
HD68P01S0 40" • 
HD68P01V05 

Microcomputer Unit .' 
40" • 

HD68P01V07 40" • 
HD68P05V05 40" • 
HD68P05V07 40" • 
HD6800 40 • • 
HD68AOO Micro Processing Unit 40 • • 
HD68800 40 • • 
HD6802 

Microprocessor with Clock and RAM 
40 • • 

HD6802W 40 • 
HD6809 40 • • 
HD68A09 40 • • 

c HD68809 
Micro Processing Unit 

40 • • 
HD6809E 40 • • 
HD68A09E - 40 • • 
HD68809E 40 • • 
HD6821 40 • 
HD68A21 Peripheral Interface Adapter 40 • • 
HD68821 40 • • 
HD6840 28 • • 
HD68A40 Programmable Timer Module 28 • • 

8-bit Multi-chip 
HD68840 28 • • 
HD6843 40 • • 
HD68A43 

Floppy Disk Controller 
40 • • 

HD6844 40 • • 
HD68A44 Direct Memory Access Controller 40 • • 
HD68844 40 • • 
HD6845S 40 • • 
HD68A45S CRT Controller 40 • • 
HD68845S 40 • • 
HD6846 Combination ROM I/O Timer 40 • • 
HD6850 

Asynchronous Communications Interface Adapter 
24 • • 

HD68A50 24 • • 
HD6852 

Synchronous Serial Data Adapter 
24 • • 

HD68A52 24 • • 
HD46508 40 • 
HD46508-1 

Analog Data Acquisition Unit 
40 • 

HD46508A 40 • 
HD46508A-1 40 • 
HD146818 Real Time Clock Plus RAM 24 • 
HD68000-4 64 • 
HD68000-6 64 • 

16-bit Multi-chip HD68000-8 
Micro Processing Unit 

64 • 
HD68000-10 64 • 
HD68450 Direct Memory Access Controller 64 • 

• The package codes of C, P, and F are applied to the package materials as follows. 
C: Side-brazed Ceramic DIP, P: Plastic DIP, F: Flat Package . 

• 'EPROM on the package. 

~ t! !eri!a ~Qu~nd~C Sales and ~Nice Division 
1800 Bering Drive. San Jose. CA 95112 (408) 292-6404 
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For Key Data On Every Ie On This 
Board, The Place To Look Is ... 

Device No. 
74LS08 
74F244 
74LS240 
74LS136 
74F04 
74LS374, 

74LS273 

74LS541 
74LS645 
74LS540 

This Rockwell RM65-5104(E) card is used to 
transfer data between memory and peripheral 

. circuits. 

Description 
Quad 2-lnput AND Gate 
Octal Buffer/ Line Driver 
Octal Bus Driver (Schmitt Trigger) 
Quad 2-lnput Exclusive-OR Gate 
Hex Inverter 
Octal D-Type Edge-Triggered 

Flip-Flop, 3-State 
Octal Edge-Triggered Flip-Flop 

with Clear 
Octal Bus Driver, Noninverting 
Octal Bus Transceiver 
Octal Bus Driver, Inverting 

Device No. 
74LS682 
AM2940 
AM2942 
74LS155 
74LS148 
74LS74 
74LS32 
74LS112 
74LS126 
74LSOO 
PAL12H6 

Description 
8-Bit Magnitude Comparitor 
DMA Address Generator 

. Programmable Timer 
Decoder / Demultiplexer 
Priority' Encoder 
Dual D-Type Edge-Triggered Flip-Flop 
Quadruple 2-lnput OR Gate 
Oual J-K Flip-Flop 
Quadruple Bus Buffer Gate 
Quadruple 2-lnput NAND Gate 
Field Programmable Array 

Representative list of ICs on Rockwell Direct Memory Access Card. 
Key specifications for all of these ICs can be found in IC MASTER. 

;eIC MASTER 
BE SURE. BEGIN WITH THE Ie MASTER 



8 AND 16 BIT 
MICROPROCESSORS 

iAPX 86/10 
16-811 HMOS MICROPROCESSOR 

8086/8086-2/8086-1 

• Direct Addre'ssing Capability to 1 
MByte of Memory 

• Architecture Designed for Powerful 
Assembly Language and Efficient High 
Level Languages. 

• 14 Word, by 16-Bit Register Set with 
Symmetrical Operations 

• 24 Operand Addressing Modes 

• Bit, Byte, Word, and Block Operations 

• 8 and 16-Bit Signed and Unsigned 
Arithmetic in Binary or Decimal 
Including Multiply and Divide 

• Range of Clock Rates: 
5 MHz for 8086, 
8 MHz for 8086-2, 

10 MHz for 8086-1 

• MULTIBUS® System Compatible 
Interface 

ORDER NUMBER: 205025-001 

iAPX 88/10 
8-BIT HMOS MICROPROCESSOR 

8088/8088-2 ' 
• 8·Bit Data Bus Interface 

• 16·Bit Internal 'Architecture 

• Direct Addressing Capability to 1 Mbyte 
ofMemo~ , 

• Direct Software. Compatibility with 
iAPX 86/10 (8086 CPU) 

• 14-Word by 16-Bit Register Set with 
Symmetrical Operations 

• 24 Operand Addressing Modes 

• Byte, Word, and Block Operations 

II 8-Bit and 16-Bit Signed and Unsigned 
Arithmetic in Binary or Decimal, 
Including Multiply and Divi~e 

• Compatible with 8155·2, 8755A·2 and 
8185·2.Multiplexed Peripherals 

• Two Clock Rates: 
5 MHz for 8088 
8 MHz for 8088-2 

ORDER NUMBER: 205880-001 

iAPX 186 
HIGH·INTEGRATION 16·BIT MICROPROCESSOR 

• Integrated Feature Set 
-Enhanced 8086-2 CPU 
-Clock Generator 
-2 Independent, High-Speed DMA 

Channels 
-Programmable Interrupt Controller 
-3 Programmable 16-bit Timers 
-Programmable Memory and 

Peripheral Chip-Select Logic 
-Programmable Wait State Generato( 
-Local Bus Controller 

• High-Performance 8 MHz Processor 
-2 Times the Performance of the 

Standard iAPX 86 
-4 MByte/Sec Bus Bandwidth 

Interface 

@ IC MASTER 1983 

• Direct Addressing Capability to 
1 MByte of Memory 

• Completely Object Code Compatible 
with All Existing iAPX 86, 88 Software 
-10 New Instruction Types 

• Compatible with 8282/83/86/87, 8288, 
8289 Bus Support Components 

• Complete ,System Development Support 
-Development Software: Assembler, 

PL/M, Pascal, Fortran, and System 
Utilities 

-In-Circuit-Emulator (ICETM-186) 
-iRMXTM 86, 88 Compatible (80130 OSF) 

• Optional Numeric Processor Extension 
-iAPX 186/20 l:Iigh-Performance 80-bit 

Numeric Data Processor 
ORDER NUMBER: 210451-001 
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8 AND 16 BIT 
MICROPROCESSORS 

iAPX 286/10 
HIGH PERFORMANCE'MICROPROCESSOR 

WITH MEMORY MANAGEMENT AND PROTECTION 
• High Performance 8 and 10 MHz 

Processor (Up to six times iAPX 86) 
• Large Address Space: 

-16 Megabytes Physical 
-1 Gigabyte Virtual per Task 

• Integrated Memory Management, Four
Level Memory Protection and Support 
for Virtual Memory and Operating 
Systems , 

• Two iAPX 86 Upward Compatible 
Operating Modes: 
-iAPX 86 Real Address Mode 
-Protected Virtual Address Mode 

• Optional Processor Extension: 
-iAPX 286/20 High Performance 80-bit 

Numeric Data Processor 
• Complete System Development 

Support: 
-Development Software: Assembler, 

PL/M, Pascal, FORTRAN, and System 
Utilities 

-In-Circuit-Emulator (ICE ™ -286) 
• High Bandwidth Bus Interface 

(8 or 1 0 Megabyte/Sec) 

• Available in EXPRESS: 
-Standard Temperature Range 

ORDER NUMBER: 210253-001 

iAPX 188 
HIGH INTEGRATION 8·BIT MICROPROCESSOR 

• Integrated Feature Set 
-Enhanced 8 MHz 8088-2 CPU 

• Completely Object Code Compatible 
with All Existing iAPX 86, 88 Software 
-10 New Instruction Types -Clock Generator 

-2 Independent, High-Speed DMA 
Channels 

- Programmable Interrupt Controller 
-3 Programmable 16-bit Timers 
-Programmable Memory and 

Peripheral Chip-Select Logic 
-Programmable Wait State 
Generator 
- Local Bus Controller 

• Direct Addressing Capability to 
1 MByte of Memo~ 

• Compatible with 8282/83/86/87, 8288, 
8289 Bus Support Components 

• Complete System Development 
Support 

.• Optional Numeric Processor 
Extension 

• 8-Bit Data Bus Interface; 16-Bit . 
-iAPX 188/20 High-Performance 

80-Bit Numeric Data Processor 

1348 

Internal Architecture ORDER NUMBER:210451,001 

8 AND 16 BIT 
COPROCESSORS 

iAPX 86/20, iAPX 88/20 
NUMERIC DATA PROCESSOR 

• High Performance 2-Chip Numeric 
Data Processor 

• Standard iAPX 86/10, 88/10 Instruction 
Set Plus Arithmetic, Trigonometric, 
Exponential, and Logarithmic 
Instructions For All Data Types 

• All 24 iAPX 86/10, 88/10 Addressing 
Modes Available 

• Conforms To Proposed IEEE Floating 
Point Standard 

• Support 8 Data Types: 8-, 16-, 32-, 64-' 
Bit Integers, 32-, 64-, 80-Bit Floating 
Point, and 18-Digit BCD Operands 

• 8x80-Bit Individually Addressable 
Register Stack plus 14 General 
Purpose Registers 

• 7 Built-in Exception Handling 
Functions 

• MULTIBUS® System Compatible 
Interface ORDER NUMBER: 205835-001 
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8 AND 16 BIT 
COPROCESSORS 

iAPX 86/30 
iAPX 88/30 

OPERATING SYSTEM PROCESSORS 

• High-Performance 2-Chip Data 
Processors Contain ing Operating 
System Primitives 

• Standard iAPX 86/10, 88/10 Instruction 
Set Plus Task Management, Interrupt 
Management, Message Passing, 
Synchronization and Memory 
Allocation Primitives 

• Fully Extendable To and Compatible 
With iRMX™ 86 

80130-3 
• Supports Five Operating System Data 

Types: Jobs, Tasks, Segments, 
Mailboxes, Regions 

• 35 Operating System Primitives 

• Built-In Operating System Timers and 
Interrupt Control Logic Expandable 
From 8 to 57 Interrupts 

• 8086/8087/8088 Compatible At Up To 
8 MHz Without Wait States 

• MUL TIBUS® System Compatible 
Interface . 

ORDER NUMBER: 210216-001 

. iAPX 86150, 88150, 186150 
CP/M-86* OPERATING SYSTEM PROCESSORS 

(80150-2) 

• High·Performance Two·Chip Data 
Processors Containing the Complete 
CP/M·86 Operating System 

• Standard On· Chip BIOS (Basic 
Input/Output System) Contains Drivers 
for 8272A, 8275, 8274, 8255A, 8251A, 
8237A 

• BIOS Extensible with User·Supplied 
Peripheral Drivers 

·CP/Mis a registered trademark of Digital Research 

• User Intervention Points Allow Addition 
of New System Commands 

• Memory Disk Makes Possible Diskless 
CP/M·86 Systems 

• No License or Serialization Required 

• Built·in Operating System Timers and 
Interrupt Controller 

• 8086/8087/8088/80186 Compatible at 
Up to 8 MHz, WithoutWait States 

ORDER NUMBER: 210705-001 

8089 
.8 & 16-BIT HMOS I/O PROCESSOR 

• High Speed DMA Capabilities Including • 1 Mbyte Addressability 
I/O to Memory, Memory to I/O, Memory • Memory Based Communication with 
to Memory, and I/O to I/O CPU 

• iAPX 86, 88 Compatible: Removes I/O 
Overhead from CPU in iAPX 86/11 or 
88/11 Configuration 

• Allows Mixed Interface of 8- & 16-Bit 
Peripherals, to 8- & 16-Bit Processor 
Busses 

@ IC MASTER 1983 

• Supports LOCAL or REMOTE I/O 
Processing 

-. Flexible, Intelligent DMA Functions 
Including Translation, Search, Word 
Assembly/Disassembly 

• MULTIBUS® Compatible System 
Interface 

ORDER NUMBER: 205965-001 
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8 AND 16 BIT 
COPROCESSORS 

80287 80-Bit HMOS 
NUMERIC PROCESSOR EXTENSION 

• Full Internal 80-Bit Architecture for High 
Performance 

, Implements Proposed IEEE Floating 
Point Standard 

• Total Numeric Support for iAPX 286/20 
Systems 

• Expands iAPX 286/10 Datatypes to 
Include. 32-, 64-, 80-Bit Floating Point, 
and 18-Digit BCD Operands 

• All iAPX 286/10 Addressing Modes and 
Protection Available 

• Directly Extends iAPX 286/10 Instruction 
Set to Trigonometric, Logarithmic, 
Exponential and Arithmetic Instructions 
for All Datatypes 

• 8x80-Bit, Individually Addressable, 
Numeric Register Stack 

• Built-in Exception Handling Functions 
I 

ORDER NUMBER: 210704-001 

ADVANCED PERIPHERAL CONTROLLERS 

82586 
LOCAL AREA NETWORK 

COMMUNICATIONS CONTROLLER 
• Fully Implements the Ethernet* 

Specification 

• Serial Transmission up to 10M Bits/Sec 

• User Configurable 
-From 1 to 6 Bytes of Address 

Generation/Checking 
-16- or 32-Bit CRC , 

Generation/Checking 
~Prioritization of Frames 
-Variable Preamble Length 
-Serial Transmission from 500 KHz up 

to 10M 'Bits/Sec 
-8- or 16-Bit Data Bus 

*Ethernet is a registered trademark of Xerox Corp. 

• On-Chip Processor Executes Command 
Lists and Controls All Transmission and 
Reception 

• On-Chip DMA for Efficient, High-Speed 
Transfer of Data, Status and Commands 

• Complete Set of Diagnostics for Reliable 
Network Operation 

• Fully Implements the CSMA/CD Access 
Method Including Retries and Random 
Backoff (Wait) Time 

ORDER NUMBER: 210783-001 

82720 
GRAPHICS DISPLAY CONTROLLER 

• High-Performance Graphics for 
Siggraph Core-, N.A~P.L.P.S.- and ANSI 
VOl-Compatible or Custom Systems 

• Displays Low-to-High Resolution 
Images 

• Draws Characters, POints, Lines, Arcs 
and Rectangles 

1:1 Supports Monochrome, Greyscale or 
Color Displays 

• Zooms, Pans and Windows Through a 
-1/2-Mbyte Display Memory 

1350 

. • Extremely Flexible Programmable 
Screen Display, Blanking and Sync 
Formats 

• Compatible with Intel's MCS®-S1 and 
iAPX 88/86/186 Microprocessor Families 

• High-Level Commands Off Load the 
Master Processor from Bit Map 
Loading and Screen Refresh Tasks 

• Supports Graphics, Charact~r, and 
Mixed Display Modes 

ORDER NUMBER: 210655-001 
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® MOTOROLA 

SEMICONDUCTORS 
3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 

8-Bit MPUs 
8-Bit MCUs 

8-Bit Peripherals 

THE M6800 FAMILY 

The MC6800 microprocessor was the first MPU of the 
M6800 Family and still remains a highly cost-effective pro
cessor for a great many process-control and data
communications applications. Seventy-two powerful in
structions and six different addressing modes give it unex
celled capability, and a full range of compatible peripheral 
chips offer the widest possible lattitude in system implemen
tation. After years of field experience, the MC6800 has 
earned an enviable reputation as one of the easiest-to-use 
processors available. 

Moreover; to tailor the system to your specific needs at 
the lowest cost, the MC6800 (and its peripherals) is available 
in three different packages, two different temperature ranges 
and three speed ranges. 

The table to the right lists devices in the M6800 Family. 
The following microprocessor and microcomputer families 
are derivations and enhancements of the MC6800 architec
ture to provide easy migration within the M6800 Family as 
processing-power requirements change. 

Device Function 

MC6800 MPU 
MC6802 MPU (with Clock, RAM) 
MC6808 MPU (with Clock) 
MCM6810 128 x 8 Static RAM 
MC6821 Peripheral Interface Adapter 
MC6822 Industrial Interface Adapter 
MC6828* Priority Interrupt Controller 
MC6829 Memory Management Unit 
MC6835 CRT Controller with ROM 
MC6839 Floating Point ROM (IEEE Standard Draft 6.0) 
MC6840 Programmable Timer 
MC6843 Floppy-Disk Controller 
MC6844 Direct Memory Access Controller 
MC6845 CRT Controller 
MC6846 ROM-I/O-Timer 
MC6847, Y Video Display Generator 
MC6850 Asynchronous Intertace Adapter 
MC6852 Synchronous Serial Data Adapter 
MC6854 Advanced Data Link Controller 
MC6859 Data Security Device 
MC6860* * Digital Modem 
MC6862 * * Digital Modulation 
MC68488 General-Purpose Interface Adapter 

* Motorola Digital Bipolar 
* * Motorola Logic and Special Functions 

THE M68D1 FAMILY PROCESSORS: HIGH-PERFORMANCE MCUs 
Frequency 

Memory 
1 MHz 1.25 MHz 1.5 MHz 2 MHz 

MC6801 MC6801-1 MC68A01 MC68B01 2048 ROM, 128 Bytes RAM, ExpansiQn Bus 

MC68701 MC68701-1 - - 2048 EPROM, 128 Bytes RAM, Expansion Bus 

MC6803 MC6803-1 MC68A03 MC68B03 No ROM, 128 Bytes RAM, Expansion Bus 

MC6803E MC6803E-1 - - No ROM, 128 Bytes RAM, External Clock, Expansion Bus 

MC6801U4 MC6801U4-1 - - 4096 ROM, 192 Bytes RAM, Expansion Bus 

MC68701U4 MC68701U4-1 - - 4096 EPROM, 192 Bytes RAM, Expansion Bus 

MC6803U4 MC6803U4-1 - - No ROM, 192 Bytes RAM, Expansion Bus 

MC68120 MC68120-1 - - 2048 ROM, 128 Bytes Dual-Port RAM, Expansion Bus 

MC68121 MC68121-1 - - No ROM, 128 Bytes Dual-Port RAM, Expansion Bus 

THE HMOS M6805 FAMILY PROCESSORS: MEDIUM-PERFORMANCE MCUs 

Device 
No. of Memory (Bytes) 

1/0 Lines 
Special 

Pins ROM EPROM RAM Features 

MC6804P2 28 1024 - 32 20 Bidirectional Self-Check, 64 Bytes Data ROM 

MC6805P2 28 1100 - 64 20 Programmable Bidirectional Self-Check 

MC6805P4 28 1100 - 112 20 Programmable Bidirectional Self-Check, Standby RAM 

MC6805R2 40 2048 - 64 2 to 5 Inputs, 24 Programmable 1 to 4 Channel 8-Bit AID, Self Check 
Bidirectional 

MC6805T2 28 2508 - 64 2 Special Function, 19 Programmable PLL, Self-Check 
Bidirectional 

MC6805U2 40 2048 - 64 8 Inputs, 24 Programmable Bidirectional Self-Check 

MC68705P3 28 - 1804 112 20 Programmable Bidirectional Self-Programming Bootstrap 

MC6805P6 28 1804 - 64 20 Programmable Bidirectional Self-Check 

MC68705R3 40 - 3776 112 2 to 5 Inputs, 24 Programmable 1 to 4 Channel 8-Bit AID, 
Bidirectional Self-Programming Bootstrap 

MC68705U3 40 - 3776 112 8 Inputs, 24 Programmable Bidirectional Self-Programming Bootstrap 

MC6805U3 40 3776 - 112 8 Inputs, 24 Programmable Bidirectional Self-Check 

MC6805R3 40 3776 - 112 2 to 5 Inputs, 24 Programmable 1 to 4 Channel 8-Bit AID, Self Check 
Bidirectional 
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8-BIT MPUs/MCUs/PERJPHERALS (Continued) 

THE CMOS M146805 FAMILY PROCESSORS: MEDIUM-PERFORMANCE MCUs 

Device 
No. of Memory (Bytes) 

1/0 Lines 
Special 

Pins ROM RAM EPROM Features 

MCl46805E2 40 - 112 - 16 Programmable Bidirectional External Bus 

MCl46805F2 28 1089 64 - 16 Programmable Bidirectional Self-Check 

MCl46805G2 40 2106 112 - 32 Programmable Bidirectional Self-Check 

M C 1468705G 2 40 - - 2106 32 Programmable Bidirectional Boot-Strap 

SPECIAL PERIPHERALS 
Device Function 

MC146818 CMOS Real-Time Clock 

MC146823 CMOS Peripheral Interface Adapter (Similar to MC6821) 

THE M6809 FAMILY PROCESSORS: HIGH-PERFORMANCE MPUs 

PROCESSORS 
Device Features 

MC6809 On-Chip Oscillator 

MC6809E External Clocking for Synchronization of 
Multiprocessor Systems 

MPUs/EXPANDABLE MCUs 
SUPPORTED BY ALL M6800-

FAMILY PERIPHERALS 

MC6800 
MC6802 
MC6808 
MC6809 

MC6809E 

MC6801 
MC6801U4 
MC68701 

MC68701U4 
MC6803 
MC6803E 

MC6803U4 
MC68120 
MC68121 

MC146805E2 

PRE-PROGRAMMED ROM-BASED 
MICROCOMPUTERS 

Device Source Function 

MC6801L1 MC6801 LlLbug Monitor 

MC6801G1 MC6801 LlLbug Monitor 

MC6805P2P2 MC6805P2 Monitor and Keyboard Encoder 

MC6805P2P3 MC6805P2 Monitor and Game Plus 

MC6805P2P4 MC6805P2 Monitor and Game (XT AL Osc) 

MC6805R2L 1 MC6805R2 Monitor and DVM 

MC6805U2P2 MC6805U2 Monitor and Keyboard Encoder 

MC6805P4P1· MC6805P4 Mini-Monitor and Custom 

MC6805T2Pl MC6805T2 Monitor and TV-Demo 

MC6805T2P2 MC6805T2 Monitor and Ham Radio 

MC146805G2Pl MCl46805G2 Monitor and Bicycle Component 

MC146805F2Pl MCl46805F2 Monitor and Keyless Entry Demo. 

MC68120L1 MC68120 UNICORN Monitor 

MC6801U4Ll MC6801U4 UNICORN Monitor 

MC6801U4Gl MC6801U4 UNICORN Monitor 

·Mini-monitor has 'only two commands: execute and memory 
examinel charge. 

PART MARKING 

SPEED DESIGNATION - The following letters identify 
the speed of the corresponding devic~. 

MC68XX 
MC68AXX 
MC68BXX 

1.0 MHz 
1.5 MHz 
2.0 MHz 

In cases where a _. 1 follows the package designator, the 
devic~ operates at 1.25 MHz (example: MC68XXL-11. 

PACKAGE DESIGNATION - The part is marked with the, 
following descriptors to identify the package type. 

MC68XXP 
G 
L 
S 
Z 

Plastic 
Plastic 
Ceramic 
Cerdip 
Leadless Chip Carrier 

For further information on higher-speed extended
temperature devices, please contact your local Moto'rala 

. Sales Office. 

BETTER LEVEL - The part is. marked with a suffix 
letter(s) as shown to indicate the level of testing that the part 
received. 

MC68XX 

T 
Part 

Identification 

CP 

T 
Standard 
Package 
Suffix 

C=Ext. Temp. 
(- 40°C to + 85°C) 

S 

T 
"BETTER" 
Processing 

• Level I = Suffix S 
Level II = Suffix D 

Level III = Suffix DS 

'--------® MOTOROL.A Semiconductor Products Inc. 
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a-BIT MPUs/MCUs/PERIPHERALS (Continued) 

THE -IIBETTER" PROGRAM 

Motorola standard commercial integrated circuits are 
manufactured under stringent in-process controls and quali
ty inspections combined with the industry's finest outgoing 
quality inspections. The "BETTER" program offers three 
levels of extra processing, each tailored to meet different 
user needs at nominal costs. 

BETTER PROCESSING - STANDARD PRODUCT PLUS: 
Level I (Suffix S) 

• 100% temperature cycling per MIL-STD-883B, Method 
1010, ten cycles from - 25°C to + 150°C. 

• 100% h'igh temperature functional test at tmax. 
Level II (Suffix Dl 

The program is designed to: 
• Eliminate Incoming Electrical Inspection 

• 100% burn-in to MIL-STD-883B test conditions equiva
lent to 160 hours at + 125°C. 

• Eliminate Need for Independent Test Labs and • 100% post burn~in DC parametric test at 25°C. 

Associated Extra Time and Costs 

• Reduce Field Failures 

• Reduce Service Calls 

• Reduce Equipment Downtime 

• Reduce Board and System Rework 

• Reduce Infant Mortality 

• S~va Time and Money 
• Increase End-Customer Satisfaction 

Level III (Suffix DS) 
• Combination of Levels I and II above. 

Test Condition 

High Temperature Functional TA=tmax 

DC Parametric TA=25°C 

AC Parametric T A =25°C 

External Visual and Mer.hanical Major 
Minor 

Hermeticity (Not applicable to pldstic package) Gross 

tmax = MaXimum Operating Temperature of DeVice Under Test 

"25°C 

NOTES: 1. Major Defects - Affects Form, Fit. or Function 
Minor Defects - Cosmetic 

2. General Inspection Level II 

Levell 

0.15 

0.28 

0.65 

0.11 
2.50 

0.46 

AOL 

Level II 

0.15" 

0.28 

0.65 

0.11 
2.50 

0.46 

MIL-STD-883B SCREENED MICROPROCESSORS AND PERIPHERALS 

Basic Numbering Parameters - Example: MC68XX YYYY 

Motorola Device Type __________ T_
C

..J68XX JY Y Y T'-__________ Operating Temperature Range 

A= - 55°C to + 125°C 
MIL-STD-8838 Class E= -40°C to +85°C 

8 = Processed per S = OOC to + 70°C 
8838 method 5004, 
OCI per 5005 '--___________ Lead Finish 

Case Outline ---______________ ..J C =-Gold Plate 

J=24 pin 
0=40 pin 
T=28 pin 

Hi-Rei Offering 

Source Device Qoe to + 7QoC - 4Q°C to + 85°C - 55°C to + 125°C 

MC6800 MC68BOOBOCS MC68AOOBOCE MC6800BOCA 

"MC6801 MC68BOl BOCS MC68A01BOCE No 

MC68701 MC68701BOCS No No 

MC6802 MC68B02BOCS MC68A02BOCE MC6802BOCA 

MC6803 MC68B03BQCS Iv1C68A03BOCE No 

MC6809 MC68B09BOCS MC68A09BOCE MC6809BOCA 

MC6809E MC68B09EBOCS MC68A09EBOCE MC6809EBOCA 

MCM6810 MCM68Bl0BJCS MCM68A 10BJCE MCM6810BJCA 

MC6821 MC68B21 BOCS MCf.,SA21 BOCE MC6821 BOCA 

MC6840 MC68B40BTCS MC68A40BTCE MC6840BTCA 

MC6845 MC68B45BOCS MC68A45BOCE MC6845BOCA 

MC6850 MC68B50BJCS MC68A50BJCE MC6850BJCA 

MC6852 MC68B57BJCS MC68A52BJCE MC6852BJCA 

MC6854 MC68B54BTCS MC68A54BTCE MC6854BTCA 

MC68488 MC68B488BOCS MC68A488BOCE MC68488BOCA 

"MC6805P2 MC6805P2BTCE MC6805P2BTCE No 

MCl46805E2 MCl46805E2BOCE MC146805E2BOCE No 

"MCl46805G2 MC146805G2BOCE MC146805G2BOCE No 

"ROM base parts (source only) 

® MOTOROLA Semiconductor Products Inc. 
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® MOTOROLA 

S,EMICONDUCTORS 
16·Bit 

Microprocessor 
Family 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 

THE M68000 FAMILY -
AN INVESTMENT IN THE FUTURE 

The family concept has been extremely popular in the 
Microprocessor industry. Motorola pioneered this family 
concept with the introduction ofthe M6800 Family in 1974. 
Led by the MC68000 Microprocessing Unit (MPU) in 1979 
and followed by a host of peripherals, the M68000 Family of- ' 
fers the engineer a set of building blocks to construct cost
effective solutions to an ever-widening range of complex 
16/32 bit applications. The tremendous popularity of the 
M68000 Family is 110t without warrant. HMOS technology, 
performance, and support are but a few of the many reasons 
why the M68000 Family continues to be the 16 bit industry 
leader. 

It should be noted that the M68000 Family is a not-so
distant relative of the MC6800. All M6800 Family peripherals 
interface directly with the MC68000, so upward compatibility 
is built-in. Where low cost and medium performance are re
quired, they present a very attractive alternative. The plan for 

MPU 

MATH BUS 
PROCESSING ARBITRATION 

MC68881 
FPCP 

MC68452 
BAM 

the M68000 Family is a simple one. Provide the marketplace 
with the best 16-bit family and back it up with support that is 
second to none. And it's happening now. 

What about expandability? The M68000 Family is designed 
with this in mind. All the way from an internally microcoded 
32-bit architecture to the third-generation EXORmacs 
development system. Efficient high level language support 
provided by Pascal allows upward compatibility of software 
from 8-bit to 16-bit ~I) 32-bit machines. 

The ma:ol ity of today's 16-bit microprocessor applications 
are quitcl complex, with long design times. Claarly, the re
qUlled investment in design resources requirec; finished pro
ducts to have increased longevity. Motorola understands 
this, and is committed to offering a fanuly which will allow 
these products to remain state-of-the-art for years to come. 
Thus, the M68000 Family is an investment in the future. 

DISK 
STORAGE CONTROLLERS 

MC68454 
IMDC 

MC68120 
IPC 

M C68000 1------'-~_::o.L-___ L-....L.._~ ___ _'___.L.-_~~ _ ___'__'____'"'__....., DATA 

1354 

MC68008 
MC68010 
MC68020 

MC68451 
MMU 

MEMORY 
MANAGEMENT 

68@O 
~. Break ~ away 

from 
the past 

MC68440 
DDMA 

MC68450 
DMAC 

DMA 

MC68230 
PI/T 

MC68901 
MFP 

M6800 
PERIPHERALS 

GENERAL 
PURPOSE 

1/0 

r-----r--.r---' ADD RES S 

MC68652 
MPCC 

MC68653 
PGC 

MC68661 
EPCI 

MC68681 
DUART 

MC68562 
DUSCC 

MC68564 
SIO 

DATA COMM 

EXORmacs is a trademark of Motorola Inc. 
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16-81T MICROPROCESSING UNIT 

MC68000L4 
(4 MHz) 

MC68000L6 
(6 MHz) 

MC68000LS 
(8 MHz) 

MC68000L10 
(10 MHz) 

MC68000L12 
(12.5 MHz) 

Advances in semiconductor technology have provided the 
capability to place on a single silicon chip a microprocessor 
at least an order of magnitude higher in performance and cir
cuit complexity than has been previously available. The 
MC68000 is the first of a family of such VLSI micropro
cessors from Motorola. It combines state-of-the-art 
technology and advanced circuit design techniques with 
computer sciences to achieve an architecturally advanced 
16-bit microprocessor. 

The resources available to the MC68000 user consist of the 
following: 

• 32-Bit Data and Address Registers 
• 16 Megabyte Direct Addressing Range 

• 56 Powerful Instrvction Types 
• Operations on Five Main Data Types 

• Memory Mapped 1/0 
• 14 Addressing Modes 

PROGRAMMING MODEL 

31 1615 87 0 
DO 

D1 

D2 

D3 

D4 

D5 

D6 

')7 

31 1615 0 

l- I _ AO 

I A1 
I- -

I A2 
I- - A3 I I- -

I A4 
I- - A~ 
l- I -

I A6 

r - --- -U;;rStad Poi~r- - - --1 
Supervisor Stack Pointer A7 ~ _______________ J 

31 0 

I I 
15 87 0 

ISystem Byte: User Byte I 

Eight 
Data 
Registers 

Seven 
Address 
Registers 

Two Stack 
Pointers 

Program 
Counter 

Status 
Re~ister 

As shown in the programming model, the MC68000 offers 
seventeen 32-bit registers in addition to the 32-bit program 
counter and a 16-bit status register. The first eight registers 
(00-07) are used as data registers for byte (8-bit), word 
(16-bit), and long word (32-bit) data operations. The second 
set of seven registers (AO-A6l and the system stack pointer 
may be useo as software stack pointers and base address 
reaiJters. In addition, these registers may be used for word 
dnd long word address operations. All seventeen registers 
may be used as index registers. 

/ 

PIN ASSIGNMENT 

D4 1. 
D3 

D2 

D1 

DO 

UDS 

lDS 
R/Vil 9 

DTACK 

BG 

BGACK 

BR 
VCC 

ClK 
GND 

HALT 

RESET 

VMA 

E 

TPIi 24 
25 

26 
27 

28 
Al 29 

A2 30 

31 

32 

08 

D14 

D15 

GND 

A23 

A22 

A21 

vcc 
A20 

A19 

A18 

A17 

A16 

A15 

A14 

A13 

A12 
All 
AlO 

A9 

A8 

A7 

A6 

A5 

J....-_"""""""''''''''''''''''~_ ®MOTOROL.A Semiconductor Products Inc. 
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M68000 FAMILY PROCESSORS (Continued) 

REDUCED DATA BUS MC68000 

MC68008 
Mainframe architecture is now available for 8-bit systems. 

The new MC68008 member of the M68000 Family allows the 
design of cost effective systems using 8-bit data buses while 
providing the benefits of a 32-bit microprocessor architec
ture. The performance of the MC68008 is greater than any 
8-bit microprocessor and superior to several 16-bit 
microprocessors. 

The MC68008 is completely code compatible with the 
MC68000. This means that programs developed for the 
MC68000 will run on the MC68008 and vice versa. This ap
plies equally to either source code or object code. 

A system implementation based on an 8-bit data bus 

reduces system cost in comparison to 16-bit systems due to 
a more effective use of, components. Byte-wide memories 
and peripherals can be used much more effectively. In addi
tion,.the non-multiplexed address and data buses eliminate 
the need for external demultiplexers, thus further simplifying 
the system. 

The general purpose architecture of the MC68008 can 
easily satisfy market requirements for many diverse applica
tions. The MC68008 provides the user with seventeen 32-bit 
registers, 56 basic instruction types, allows an efficient hard
ware'system implementation, extensive exception process
ing capabilities and a 1 megabyte linear address space. 

VIRTUAL MEMORY PROCESSOR 

MC68010 
The MC68010 is an MC68000 with enhancements that 

make it an ideal processor for virtual memory and virtual 
machine systems. Many of these changes concern the 
operation of the processor when a faulty bus cycle takes 
place. 

The most significant MC68010 enhancement is the facility 
for complete, controlled storing of the internal processor 
state upon receipt of a bus error signal. This state can later 
be recovered by the processor for continuation after the faul
ty condition has been corrected. Additionally, the MC68010 

may be used as a virtual processor with one governing 
operating system handling the supervisory chores of any 
number of subordinate operating systems. This also allows 
virtual Input/ output to be supported. J.... third major change is 
the allowance for a delayed bus error signal to abort a bus' 
cycle. This bus relaxation allows error detection and correc
tion (EDAC) to be performed with the MC68010 without im
pacting the execution time of instructions when no error oc
curs. 

ENHANCED M68000 MICROPROCESSOR 

MC68020 
The MC68020 is another in a series of M68000 high perfor

mance 16/32-bit microprocessors from Motorola. Motorola's 
original MC68000 is the basis for this processor. This pro
cessor retains software compatibility with the MC68008, 
MC68000, and the MC68010. 

The MC68020 is the first true 32-bit microprocessor. The 
power of the MC68020 allows its use in any application; even 
those previously limited to mainframes. Just as the MC68000 
set the industry standard for 16-bit microprocessor perfor
mance, the MC68020 will be the standard for all 32-bit 
systems. 

Motorola did not stop at merely rounding out the 32-bit ar
chitecture, but added instruction set enhancements, 

coprocessor operations, improved operating system sup
port, cache for performance advantages, and innovative 
techniques to improve bus efficiency. 

The M C68020 is designed to accommodate M68000 co
processors through a special co-processor interface and 
using new co-processor commands. Use of co-processors 
extends the capability of an M68000 system beyond the 
limits of a single processing element to numerous tightly
coupled processing units, each of which may be tailored to a 
particular data type, task, instruction set, etc. To further 
enhance special operations in an M68000 system, an instruc
tion cache is included in the MC68020. This cache will allow 
repeated instruction streams to execute significantly faster 
while freeing the external bus for other processors. 

® MOTOROLA Semiconductor Products Inc. 
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M68000 FAMILY PROCESSORS (Continued) 

FLOATING-POINT CO-PROCESSOR 

MeSSSS! 
The MC68881 is a high-performance HMOS floating-point 

processor designed to interface with the advanced MC68020 
microprocessor. It can also be used as a peripheral in 
systems with other processors. The MC68881 is a com-

hi' 

prehensive floating-point co-processor that provides a wide 
range of floating point capabilities seldom found even in a 
large main-frame computer. System performance with the 
MC68020 is the overriding design goal of the MC68881. 

de 

INTELLIGENT PERIPHERAL CONTROLLER 

MC68120, MC68121 
The MC68120/ MC68121 Intelligent Peripheral Controller 

(lPC) is a gerleral purpose, mask programmable peripheral 
controller. The IPC provides the interface between an 
M68000 or M6800 Family microprocessor and the final 
peripheral devices through a system bus and control lines. 
System bus data is transferred to and from the IPC via dual
port RAM while the software utilizes the semaphore registers 
to control RAM tasking or any other shared resource. Multi
ple operating modes range from a single chip mode with 21 
I/O lines and 2 control lines to an expanded mode supporting 
an address space of 64K bytes. The MC68120 has 2K bytes 
of on-chip ROM to make full use of all operating modes. The 
MC68121 utilizes only the expanded. address modes, due to 
the absence of on-chip ROM. 

A serial communications interface, 16-bit timer, dual
ported RAM and semaphore registers are available for use by 
the IPC in all operating modes. 

6) Upward Compatible with MC6800 Source and Object 
Code 

• 2048 Bytes of ROM (MC68120 Only) 

• 128 Bytes of Dual-Ported RAM 
• Multiple Operation Modes Ranging from Single Chip to 

Expanded, with 64K Byte Address Space 

o Six Shared Semaphore Registers 

• 21 Parallel I/O Lines and 2 HanJshake Lines (5 I/O Lines 
on MC681211 

., Serial Communications Interface (SCI) 

o 16-Bit Three-Function Timer 

• 8-Bit CPU and Internal Bus 
• Haiti Bus Available Capability ContrOl 
o 8 x 8 Multiply Instruction 

8 TTL Compatible Inputs and Outputs 

Q External and Internal Interrupts 

PARALLEL INTERFACE/TIMER 

MC68230 
The MC68230 Parallel Interface/Timer provides versatile 

double buffered parallel interfaces and an operating system 
oriented timer to MC68000 systems. The parallel interfaces 
operate in unidirectional or bidirectional modes, either 8 or 
16 bits wide. In the unidirectional modes, an associated data 
direction register determines whether the port pins are inputs 
or outputs. In the bidirectional modes the data direction 
regsiters are ignored and the direction is determined 
dynamically by the state of four handshake pins. These pro
grammable handshake pins provide an interface flexible 
enough for connection to a wide variety of low, medium, or 
high speed peripherals or other computer systems. The PI/T 
ports allow use of vectored or autovectored interrupts, and 
also provide a DMA Request pin for connection to the 
MC68450 Direct Memory Access Controller or a similar cir
cuit. The PIT timer contains a 24-bit wide counter and a 5-bit 
prescaler. The timer may be clocked by the system clock 
(PI/T ClK pin) or by an external clock (TIN pin), and a 5-bit 

prescaler can be used. It can generate periodic interrupts, a 
square wave, or a single interrupt after a programmed time 
period. Also it can be used for elapsed time measurement or 
as a device watchdog. 
Q 8 MHz Version: MC68230l8 

• 10 MHz Version: MC68230l10 
o Unidirectional 8-Bit and 16-Bit Mode 

• Bidirectional 8-Bit and 16-Bit Mode 

• Selectable Handshaking Options 

• 24-Bit Programmable Timer 
• Software Programmable Timer Modes 
• Contains Interrupt Vector Generation logic 

• Separate Port ~nd Timer Interrupt Service Requests 

• Registers are Read/Write and Directly Addressable 
• Registers are Addressed for MOVEP (Move Peripheral) 

and DMAC Compatibility 

® MOTOROLA Semiconductor Products Inc . . --------' 
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M68000 FAMILY PERIPHERALS (Continued) 

DUAL DIRECT MEMORY ACCESS CONTROLLER 

MC68440 
DIRECT MEMORY ACCESS CONTROLLER 

MC68450 
• Auto Request or External Request The MC68440 and MC68450 are designed to complement 

the performance and architectural capabilities of M68000 
Family microprocessors by moving blocks of data in quick, 
efficient manner with minimum intervention by the host pro
cessor. TheOMA/DDMA performs memory-to-memory and 
peripheral-to-memory data transfers by utilizing the follow
ing feat4res: 

• Memory-to-Memory, Memory-to-Device, and Device-to
Memory· Transfers 

• Programmable Channel Prioritization 
• Vectored Interrupt Capabilities with Two Vectors per 

• Bus Compatible with the MC68000, MC68008, and 
MC68010 

• Compatible with M68000 Peripherals 

• On-Chip Registers allow Complete Software Control by 
the System MPU 

Channel 

• Two Independent Channels - MC68440 
• Four Independent Channels - MC68450 

• MC68440 a Subset of MC68450 - Pin for Pin 
Compatible with the. MC68450 

MEMORY MANAGEMENT UNIT 

MC68451 
• Increases System Reliability 

• DMA Compatible 
• 6-MHz Version: MC68451 L6 

• 8-MHz Version: MC68451L8 

• 10-MHz Version: MC68451 L 10 

The MC68451 Memory Management Unit (MMU) provides 
address translation and protection for the 16 megabyte ad
dressing range of the MC68000 MPU. Each bus master (or 
processor) in the M68000 Family provtt\.~c; function code 
and an address during each bus C'\~\""'I he function code 
specifies an address space anr\o~ ;ress specifies a loca
tion within that addre~"~~ *.y..~ ile function codes 
distinguish between I ~c;\) ~ CO. ~rvisor spaces and, within 
these, between O(~~ ~ ~I am spaces. This separation of 
address spa('~ o. ~~ ~r1e basis for memory management 
and proh~~n by ~Ie operating system. Provision is also 
made for other bus masters, such as the MC68450 DMAC, to 
have separate address spaces for efficient DMA. A multi
tasking operating system is simplified and reliability is 
enhanced thro'ugh the use of the MMU. 

SINGLE·MMU SYSTEM BLOCK DIAGRAM 

1 
R/W RlW 

Mapped 

AS AS Address 

Function Strobe 

3 Code fViA'5 

• MC68000 Bus Compatible 

FCO-2 FCO-2 Physical 
Logical 

Addresses 

Al-23 
Address ~ 

\ PA8-PA23 
~ 

\ • Provides Efficient Memory Allocation 
• Separates Address Space of System and User Resources f-- a PA1·PA23j 

• Provides Write Protection 
• Supports Paging and Segmentation 

• 32 Segments of Variable Size with Each MMU 

• Multiple MMU Capability to Expand to Any Number of 
Segments 

• Allows Inter-Task Communication through Shared 
Segments 

• Quick Context Switching to .Cut Operating System 
Overhead 

• Simplifies Programming Model of Address Space 

MC68000 
MPU 

IPL 

E"E1'i'li 

7';::... 
MC68451 

~ MMU 

~ f-.- ii'i'Q 

1"- FAULT 

Al-A? 

® MOTOROLA Semiconductor Products Inc. 
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M68000 FAMILY PERIPHERALS (Continued) 

BUS ARBITRATION MODULE 

MC68452 
The MC68452 bus arbitration module (BAM) is an asyn

chronous bus controller that allows multiple local buses to be 
multiplexed onto a common global bus enabling the local 
buses to share memory, I/O devices, and communicate with 

each other easily. A single BAM provides arbitration for up 
to eight local buses and can be expanded indefinitely to sup
port more local buses. 

DUAL UNIVERSAL SERIAL COMMUNICATIONS CONTROLLER 

MC68562 
The MC68562 Dual Universal Serial Communications Con

troller (DUSCC) is a single-chip MOS-LSI communications 
device that provides two independent, multiprotocol, full 
duplex receiver, transmitter channels in a single package. 
The DUSCC supports bit-oriented and character-oriented 

(byte count and byte control) synchronous data link controls 
as well as asynchronous protocols. The logic for both chan
nels provides formats, synchronization, and validation for 
data transferred to and from the channel interface. 

SERIAL INPUT/OUTPUT 

MC68564 
The MC68564 is a dual-channel serial input/output com-, 

munication peripheraL It satisfies a wide variety of serial data' 
communication requirements as it handles asynchronous, 
byte synchronous (bisync), and synchronous bit-oriented 

protocols (HDLC and SDLC). In addition, it is capable of 
supporting virtually any serial protocol used in an application 
other than data communication, such as a floppy disk inter
face. 

MULTI-PROTOCOL COMMUNICATIONS CONTROLLER 

MC68652/MC2652 
The MC68652/MC2652 MPCC formats, transmits, and 

receives synchronous serial data while supporting Bit
Oriented (BOP) or Byte-Control (BCP) protocols. The 
parallel bus of the MPCC readily interfaces with M6800 and 
M68000 Microprocessor Families as well as many other 8- or 
16-bit processors. Typical applications include intelligent ter
minals, front-end communications, remote-data concen
trators, communication test equipment, and computer-to
computer links. 

• DC to 2 Mbps Data Rate 

• Bit-Oriented Protocols (BOP): SDLC, ADCCP, HDLC, 
X.25 
• Character Length - 1. to 8 Bits 
• Automatic Detection and Generation of Special 

Control Characters, i.e., FLAG, ABORT, GA 

• Automatic Zero Insertion and Deletion 
• Idle Transmission of FLAG or ABORT Characters 
• Automatic Generation and Checking of CRC-CCITT 

FCS 

• Byte-Control Protocols (BCP): DDCMP, BISYNC 
External CRC) 
• Character Length - 5 to 8 Bits 
• SYNC Generation Detection and Stripping 
• Idle Transmission of SYNC or MARK Characters 
• Automatic Generation and Checking of CRC-16 or 

VRC 

• Maintenance Mode for Self-Checking 

® MOTOROLA Semiconductor Products Inc. 
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M68000 FAMILY PERIPHERALS 

POLYNOMIAL GENERATOR CHECKER 

MC68653/MC2653 
The MC68653/MC2653 Polynomial Generator Checker 

(PGC) is a polynomial generator checker/character com
parator circuit that complements a receiver/transmitter (R/T 
or USART /USRT /UART) in the support of character 
oriented data-link controls, 

Parallel data characters transferred between the M PU and 
R/T are monitored by the PGC which performs block check 
character (BCC) and parity (VRC) generation/checking, 
single character detection, and two character sequence 
detection. Since the PGC operates on parallel characters, the 
data transmission format may be serial (synchronous or 
asynchronous) or parallel, 

• Parallel Block Check Character Accumulation/Checking: 
CRC-16, CRC-12, LRC-8 

• BISYNC Normal and Transparent Modes 
• Automatic- or Single-Character Accumulation Modes 

• Two Character Sequence Detection; Examples: 
DLE-STX, ACK 0, ACK 1, WACK, RVI, DISC, WBT 

• 6-, 7-, or 8-Bit Characters 
• VRC Generation/Checking on Data Bus 

• Four Maskable Interrupt Conditions 
• Maximum Character Accumulation Rate of 500 kHz 

(4 Mbps) 

• No System Clock Required 

ENHANCED PROGRAMMABLE COMMUNICATIONS INTERFACE 

MC68661/MC2661 
The MC2661/MC68661, Enhanced Programmable Com

munications Interface' (EPCIl, is a universal syn
chronous/ asynchronous data communications, controller 
chip that is an enhanced version of the Signetics 2651. The 
EPCI directly interfaces to most 8-bit M PUs and easily to the 
MC68000 MPU and other 16-bit MPUs. It may be used in 
either a polled or interrupt driven system. Programmed in
structions can be accepted from the host MPU while 
supporting many synchronous or asynchronous serial-data 
communication protocols in a full or half-duplex mode. 
Special support for BISYNC is provided. 

The EPCI converts parallel data characters, accepted from 
the microprocessor data bus, into transmit-serial data. 
Simultaneously, the EPCI can convert receive-serial data to 
parallel data characters for input to the microprocessor. 

A baud rate generator in the EPCI can be programmed to ' 
either accept an external clock, or to generate internal 
transmit or receive clocks. Sixteen different baud rates can 
be selected under program control when operating in the in
ternal clock mode. Each version of the EPCI (A, B, C) has a 
different set of baud rates. 

• 3 Baud Rate Sets (A, B, C); 16 Internal Rates for 
Each Set 

• 5- to 8-Bit Characters Plus Parity; Odd, Even, or 
No Parity 

• Double Buffered Transmitter and Receiver 
• Dynamic Character Length Switching 
• Local or Remote Maintenance Loop-Back Mode 
• RxC and TxC Pins and Short Circuit Protected 

DUAL ASYNCHRONOUS RECEIVER/TRANSMITTER (DUART) 

MC68681 
The MC68681 Dual Universal Asynchronous 

Receiver/Transmitter (DUART) is a single-chip MOS-LSI 
communications device that provides two independent full
duplex asynchronous receiver/transmitter channels in a 
single package. It is compatible with other M68000 Family 
devices, and can also interface easily with other 
microprocessors. The DUART can be used in polled or inter
rupt driven systems . 

• Quadruple Buffered Receiver Data Registers 

• Programmable Data Format 
- 5 to 8 Data Bits Plus Parity 
- Odd, Even, No Parity, or Force Parity 
- 1,1.5, or 2 Stop Bits Programmable in 1/16 Bit 

Increments 

• Programmable Baud Rate for Each Receiver and 
Transmitter 

MULTI-FUNCTION PERIPHERAL 

MC68901 
The MC68901 mult,i-function peripheral (MFP) is a com

bination of many of the necessary peripheral functions in a 
microprocessor system. Included are: four timers, interrupt 
controller for 16 sources, eight parallel I/O lines, and a 
single-channel USART. ,The use of the MFP in a system can 

significantly. reduce chip count, thereby reducing system 
cost. The MFP is completely MC68000 bus compatible with 
24 directly addre~sable internal registers that provide the 
necessary control and status interface to the programmer. 

® MOTOROLA Semiconductor Products Inc. 
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ADVANCE INFORMATION 
JULY 1981 

COP410C/COP411C and COP310C/COP311C 
Fully Static, Single·C~ip CMOS Microcontrollers 

General Description 
The COP410C, COP411C, COP310C, and COP311C fully 
static, single-chip CMOS microcontrollers are members 
of the COPSTM family, fabricated using double-poly, 
silicon gate complementary MOS technology. These 
microcontrollers are complete microcomputers contain
ing all system timing, internal logic, ROM, RAM, and 1/0 
necessary to implement dedicated control functions in 
a variety of output configuration options, with an instruc
tion set, internal architecture, and 1/0 scheme designed 
to facilitate keyboard input, display output, and 'BCD 
data manipulation. The COP411C is identical to the 
COP410C but with 16 1/0 lines instead of 19. They are an 
appropriate choice for use in numerous human interface 
control environments. Standard test procedures and 
reliable high-density fabrication techniques provide the 
medium to large volume customers with a customized 
Controller Oriented Processor at a low end product cost. 

The COP310C/COP311C are exact functional equiva
lents, but extended temperature range versions of the 
COP410C/COP411C. 

Features 
• Lowest power dissipation (40/-lW typical) 

• Low cost 
• Power saving HALT mode with Continue function 

• Powerful instruction set 

• 512x8 ROM, 32x4 RAM 
• 19 1/0 lines (COP410C) 
• Two-level subroutine stack 

• DC to 4/-1s instruction time 
• Single supply operation (2.4V to 5.5V) 
• General purpose and TRI-STATE® outputs 
• Internal binary counter register with serial 1/0 capa

bility 

• LSTTLICMOS compatible in and out 
• Softwarelhardware compatible with other members 

of the COP400 family 

• MICROWIRETM compatible serial 1/0 

• Extended temperature range device available (-40°C 
to +85°C) 

COPS, TAl-STATE, and MICAOWIAE are trademarks of National Semiconductor Corp. 

110 CONTROLS 

·COP410C pmsonly 
Not available 10 COP411C 

© 1981 National Semiconductor Corp. 8·8·2255 
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Semiconductor 

COP410C/COP411C 

Absolute 'Maximum Ratings 
Voltage at any pin -0.3 V to Vee+0.3 V Operating temperature range O°C to +70°C 

Total allowable source current 25mA Storage temperature range -65°C to +150°C 

Total allowable sink current 25mA Lead temperature (soldering, 10 sec.) I 300°C 

Absolute maximum ratings indicate limits beyond which 
damage to the device may occur. DC and AC electrical 
specifications are not ensured when operating the device 
at absolute maximum ratings. 

DC Electrical Characteristics O°C ~ TA ~ 70°C unless otherwise specified 

Parameter Conditions Min. Max. Units 

Operating Voltage 2.4 5.5 V 

Supply Current 1 Vee = 2.4 V, tc = 125fAs 40 fAA 
Vee = 5.0V, tc = 16fAs 500 fAA 
Vee = 5.0V, tc == 4fAs 2000 ~ 
(tc is instruction cycle time) 

HALT Mode Current2 Vee = 5.0V, FIN = OkHz, TA = 25°C 10 fAA 
Vee = 2.4 V, FIN = 0 kHz, TA = 25°C 4 fAA 

Input Voltage Levels 

RESET, CKI 
Logic High 0.9 Vee V 
Logic Low 0.1 Vee V 

All Other Inputs 
Logic High 0.7 Vee V 
Logic Low 0.2 Vee V 

SI Pull·up Current Vee = 4.5V, VIN = OV 30 330 fAA 

Hi·Z Input Leakage -1 +1 fAA 

Input Capacitance 7 pF 
-

Output Voltage Levels Standard Outputs 

LSTTL Operation Vee = 5.0V ± 5% 
Logic High IOH = 25fAA 2.7 V 
Logic Low IOL = 400fAA 0.4 V 

CMOS Operation 
Logic High IOH = - 1O fA A Vee -0.2 V 
Logic Low IOL = 10fAA 0.2 V 

Output Current Levels 

Sink Vee = 4.5 V, VOUT = Vee 
I 1.2 rnA 

Vee = 2.4 V, VOUT = Vee 0.2 rnA 

Source (Standard Vee = 4.5 V, VOUT = OV 0.5 rnA 
Option) Vee = 2.4 V, VOUT = OV 0.1 rnA 

Source (Low Vee = 4.5 V, VOUT = OV 30 330 fAA 
Current Option) Vee = 2.4 V, VOUT = OV 6 80 fAA 

.-

I 
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COP410C/COP411C 

DC Electrical Characteristics (continued) 

Parameter Conditions Min. Max. Units 

CKO Current Levels 
(As Clock Out) 

Sink +4 Vee = 4.5 V, CKI = Vee, VOUT = Vec 0.3 mA 
+8 0.6 mA 

+16 1.2 mA 

Source +4 Vce = 4.5 V, CKI = OV, VOUT = OV 0.3 mA 
+8 0.6 mA 

+16 1.2 mA 

Allowable Loading on CKO 
(as HALT I/O pin) 100 pF 

Current Needed to 
Override HALT3 

To Continue Vee = 4.5 V, V,N = 0.2 Vee 0.5 mA 
To Halt Vee = 4.5V, V,N =0.7 Vee 1.5 mA 

TRI-STATE® or Open Drain 
Leakage Current -2 +2 JAA 

Note 1: Supply current Is measured after running for 2000 cycle times with a square·wave clock on eKI, CKO open, and all other pins pulled up to Vee with 
20k resistors. See current drain equation on page 13. 

Note 2: The HALT mode will stop eKI from oscillating in the Re and crystal configurations. 

Note 3: When forcing HALT, current is only needed for a short time (approximately 200ns) to flip the HALT flip·flop. 

COP410C/COP411C 

AC Electrical Characteristics O°C ~ TA ~ 70°C unless otherwise specified 

Parameter Conditions Min. Max. Units Jo... 

DC 
0 

Instruction Cycle Time (td Vee ~ 4.5V 4 JAS ...... 
(.) 

4.5V > Vee ~ 2.4 V 16 DC JAS :J 

Operating CKI + 4 mode DC 1.0 MHz 
"C 
c: 

Frequency +8 mode Vee ~ 4.5V DC 2.0 MHz 0 
(.) 

+ 16 mode DC 4.0 MHz 
E +4 mode DC 250 kHz 
Q) 

+8 mode 4.5V > Vee ~ 2.4V DC 500 kHz en 
+ 16 mode DC 1.0 MHz CiS 

Instruction Cycle Time R = 30k ±5%, Vee = 5V c: 
RC Oscillator C=82pF±5% (+4 Mode) 8 16 JAS 

0 
== 

Inputs (See Figure 3) 
«S 
Z 

tSETUP G Inputs tc/4+0.7 JAS 
SI Input Vee ~ 4.5V 0.3 JAS 
All Others 1.7 JAs r~ 

tHOLD Vee ~ 4.5V 0.25 JAS ~ 
Vee ~ 2.4V 1.0 JAS ~ 

Output Propagation 
Delay VOUT = 1.5V, CL = 100pF, RL = 5k ; tpD1, tpDO Vee ~ 4.5V 1.0 JAS 

~ 
tpD1, tpDO Vee ~ 2.4V 4.0 JAS 

~ c-: 
f.: 
! 
~ 
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COP310C/COP311C 

Absolute Maximum Ratings 
Voltage at any pin -0.3 V to Vee+0.3 V Operating temperature range -40°C to +85°C 

Total allowable source current 25mA Storage temperature range -65°C to +150°C 

Total allowable sink current 25mA Lead temperature (soldering, 10 sec.) 300°C 

Absolute maximum ratings indicate limits beyond which 
damage to the device may occur. DC and AC electrical 
specifications are not ensured when operating the device 
at absolute maximum ratings. 

DC Electrical Characteristics -40°C ~ TA ~ + 85°C unless otherwise specified 

Parameter Conditions Min. Max~ Units 

Operating Voltage 3.0 5.3 V 

Supply Current 1 Vee = 3.0V, tc = 125IAs 60 lolA 
Vee = 5.0V, tc = 16IAS 600 lolA 
Vee = 5.0 V, tc = 4IAS 2500 lolA 
(tc is instruction cycle time) 

HALT Mode Current2 Vee = 5.0V, FIN = OkHz, TA = 25°C 10 lolA 
Vee = 3.0V, FIN = OkHz, TA = 25°C 6 lolA 

Input Voltage Levels 

RESET, CKI 
LogiC High 0.9 Vee V 
Logic Low 0.1 Vee V 

All Other Inputs 
Logic High 0.7 Vce V 
Logic Low 0.2 Vee V 

SI Pull-up Current Vee = 4.5 V, VIN = OV 30 .330 lolA 

Hi-Z Input Leakage -2 +2 lolA 

Input Capacitance 7 pF 
Jo... 

0 Output Voltage Levels Standard Outputs ..... 
0 LSTTL Operation Vee = 5.0V ± 5% ::J 
"0 Logic High 10H = 25IAA 2.7 V 
c: LogiC Low 10l= 400lAA 0.4 V 
0 
.~ CMOS Operation 

E Logic High IOH = -lOlAA Vee- 0.2 V 
Q) Logic Low IOl = 10lAA 0.2 V 

CIJ 
(ij Output Current Levels 

c: Sink Vee = 4.5 V, VOUT = Vee 1.2 mA 
0 Vee = 3.0 V, VOUT = Vee 0.2 mA +: 
ctS Sou-rce (Standard Vee = 4.5 V, VOUT = OV 0.5 mA 
Z Option) Vee = 3.0 V, VOUT = OV 0.1 mA 

Source (Low Vee = 4.5 V, VOUT = OV 30 330 lolA 

~ 
Current Option) Vee=3.0V, VOUT=OV 8 200 lolA 

~ 
~ 

~ le: rt; 
~ 
~ 
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DB16000 
Development Board 

• NS16032 microprocessor 
• 32K bytes RAM (expandable to 128K 

bytes) 

• 8K bytes PROM (expandable to 16K 
bytes) 

• Sockets for NS16082 MMU, NS16081 
FPU, NS16202 ICU 

• 24 programmable parallel 1/0 lines 
• Comprehensive system monitor 

Product Overview 

The 0816000 Oevelopment 80ard is a complete 
microcomputer system using the National Semi
conductor NS16000 family of advanced micropro
cessors. The board includes an CPU, support chips, 
on-board memory, and a wide range of both stand
ard and optional 1/0 interface devices. A monitor . 
program, residing in on-board PROM, completes 
the system. 

The 0816000 is specifically designed for the devel
opment and evaluation of both hardware and soft
ware for the NS16032 CPU, ·related slave proces
sors and support chips. With the 0816000, users 
can examine the architecture, instruction set, and 
bus interface of the NS16032. 

As a development tool, the 0816000 is a powerful 
hardware and software debugging aid for the 

© National Semiconductor Corporation (OC1161) 
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• Cross software development using 
NSX16 ' 

• MULTIBUSTM compatibility for ease of 
evaluation 

• RS·232 port for communication to 
host system and user applications 

• 2 BLX expansion module connectors 
for additional 1/0 c~pability 

NS16032 cpu. Cross-development software pack
ages allow the 0816000 to be used with the 
STARPLEX II rM development system or the VAXTM 
series running under the VMS operating system. 
The NSX16 cross-support package allows program
mers to cumpile or assemble NS16032 programs, 
then download them to the 0816000 (via a serial 
data link) to be executed. High level symbolic 
debugging is then possible through the 08G16 
source level symbolic debugger which is part 
of NSX16. 

Shipped fully assembled, the 0816000 requires 
only suitable +5 VOC and +1-12 VOC power 
sources and a data terminal for operation. However, 
the inherent flexibility and compatibility of the 
0816000 allows NS16000 family members to be 
used in a wide variety of development and evalu
ation configurations. 

BA·B30M22/Printed in U.S.A. 
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0816000 
In addition to the MULTI BUS interface, the OB16000 
provides a complete pin-out of the CPU address, 
data and control functions. This permits custom 
interfacing to a wide range of computer systems. 

The standard I/O interface includes an RS-232 com
patible serial port and 24 parallel data lines. Also 
provided on the OB16000 are two connectors that 
allow BLX expansion modules to be used with the 
OB16000. 

Sockets are provided for mounting optional addi
tional members of the NS16000 family. These in
clude the NS16081 Floating Point Unit, the NS16082 
Memory Management Unit, and the NS16202 Inter
rupt Control Unit. All sockets are fully integrated 
into the OB16000's printed wiring. 

Functional Description 

Central Processor 

The NS16032 is the central processor for the 
OB16000. It features a 32-bit internal/16-bit external 
structure with a very powerful instruction set and 
programming model designed for high level lan
guage support. Support for full virtual memory and 
high speed IEEE proposed standard floating pOint 
operations is available. 

Memory 

32K bytes of 16K dynamic RAM are provided. By 
replacing the 16K chips with NMC 4164 64K dynam
ic RAMs this can be expanded t9 128K bytes. 

In addition to the two EPROM sockets occupied by 
the system monitor, two more are provided for user 
applications programs. Either 2716 or 2732 
EPROMs may be used . 

Input/Output 

Parallel 110 

24 parallel I/O lines are provided via an 8255A Pro
grammable Peripheral Interface. These may be di
vided into two 8-bit ports and two 4-bit ports. Addi
tional I/O may be obtained by using the BLX expan
sion connectors. 

Serial 1/0 

The RS-232 serial link is provided via an 8251A Uni
versal Synchronous/Asynchronous Receiver/Trans
mitter (USART). This link provides for communica
tion with terminals or other computers. The data 
transmission clocks are generated by the ICU 
counter/timer if present, making the baud rate pro-

1366 
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grammable: With only the ICU emulator installed, it 
is set at 9600 baud. Additional I/O may be obtained 
by using the BLX expansion connectors. 

Timers 

With the NS16202 Interrupt Control Unit installed 
there is one 16-bit timer available to the user and 
one dedic'ated to the USART. The emulator board, 
when installed, is dedicated to the USART. 

Connectors 

There are five connectors available; 

1 System bus e~pansion (for custom boards) (P2) 

1 RS-232 port (J2) 

1 24 Parallel I/O lines (J1) 

- 2 BLX sockets for I/O expansion (J3, J4) 

0816000 Monitor' 

The monitor program enables the user to load, exe
cute and debug programs. It has the following 
features: ' 

- Examine/Change Registers/Memory 

. - Block Move/Load/Print memory locations 

- Search for/Fill block of data 

- Insert multiple breakpoints 

- Start program and break, after a specified num-
ber of instructions 

- Step for s'pecified number of instructions 

- Step until (while) a specified condition is 
reached 

The following additional debug features may also' 
be implemented with the Memory Management 
Unit (MMU) present: 

- Break on memory read and/or write (virtual or 
physical) 

- Break on non-sequential instruction fetch 

- Show last 2 n.on-sequential instruction ad-
dresses fetched and the number of instructions 
executed after each nonsequential fetch 

Modes of Operation 
There are three main modes of operation; stand 
alone, stand aside and transparent. In the first 
mode debugging facilities are available through the 
monitor, while in the other two modes an 
assembler, debugger, linker, .librari~n and Pascal 
compiler resident on host system give the user a 

. more efficient means of developing programs. 

Additional memory and/or I/O may be added by us
ing MULTI BUS compatible cards. 
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NSC800 High-Performance Low-Power 
Microprocessor 

General Description 
The NSC800 is an 8-bit microprocessor that functions as 
the central processing unit (CPU) in National 
Semiconductor's NSC800 microcomputer family. The 
device is fabricated using National's P2CMOS'" 
technology.. This technology provides the system 
designer with devices that equal the performance levels of 
comparable NMOS products, combined with the low
power advantages of CMOS. Many system functions are 
incorporated on the device, such as: vectored priority 
interrupts, refresh control, power-save feature and 
interrupt acknowledge. The NSC800 is housed in a 40-
pin, dual-in-line package. A ceramic leadless carrier (ED: 
package is also available. 

Dedicated memories (NSC810 RAM-IIO Timer and 
NSC830 ROM-IIO) have on-chip logic for direct interface 
to the NSC800. I n addition, National also offers a full line 
of P2CMOS and CMOS components to allow a full low
power solution to system designs. 

Z80'· is a registered trademark of Zilog Corp. 
TRI-STATE is a registered trademark of National Semiconductor Corp. 

P2CMOS IS a trademark of National Semiconductor Corp 

Features 
• Single 5V Power Supply 

• Fully Compatible with Z80'" Instruction Set 

• Powerful Set of 158 Instructions 

• 10 Addressing Modes 

• 22 I nternal Registers 

• Low Power: 50mW at 5V Vee 

• Multiplexed Bus Structure 

• On-Chip Bus Controller and Clock 
Generator 

• On-Chip 8-Bit Dynamic RAM Refresh 
Circuitry 

• Speed: 1.6j..Ls Instruction Cycle at 2.5MHz; 
NSC800-2 2M Hz; NSC800-1 1 MHz 

• Fast Version (NSC800-4): 1,us Instruction 
Cycle at 4MHz (Availability to be Announced) 

• Capable of Addressing 64K Bytes of Memory 
and 256 110 devices 

• Five Interrupt Request Lines On-Chip 

• Schmitt Trigger Input on Reset 

• Unique Standby-Current (Power Save) Feature 

NSC800 Microcomputer Family Block Diagram 

t rD1 ! ! 
ClK XOUT XIN Vcc GND 
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(3) 

... .. 
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NSC800 
Absolute Maximum Ratings 
Storage Temperature 
Voltage on Any Pin 
with Respect to Ground 

Lead Temperature 
(Soldering 10 Seconds) 

Power Dissipation 
Maximum Voltage 

Operating Range 

Component Type 

-6S0 C to +1S0° C 

-0.3 to Vee + 0.3V 

300°C 
1W 
7V 

Ambient Temperature Vee 

Military 
Industrial 

Commercial 

-SSO C to +12So C 
-40° C to +8So C 
O°C to +70°C 

SV ± 10% 
SV ± 10% 
SV ± 10% 

NOTE: Maximum ratings indicate limits beyond which permanent 
damage may occur. Continuous operation at these limits is not 
intended and should be limited to those conditions specified under 
DC Electrical Characteristics. 

DC Electrical Characteristics 
TA = 0 to 70°C,or -40 to +8soCII) or -SS to +12SoC (MI, Vee = SV ± 10%, GND = OV 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Logical 1 Input Voltage 0.8 Vee Vee V 

VIL Logical 0 Input Voltage 0 0.2 Vee V 

VHY Hysteresis at RESET IN Input O.S V Vee = SV 

VOH1 Logical 1 Output Voltage 2.4 V lOUT = -t.O rnA 

VOH2 Logical 1 Output Voltage Vee-O.S V lOUT = -10 p.A 

VOL1 Logical 0 Output Voltage 0 0.4 V IOL = 2 mA 

VOL2 Logical 0 Output Voltage 0 0.1 V lOUT = 10 p.A 

ilL Input Leakage Current -1.0 1.0 p.A o :5 VIN :5 Vee 

IOL Output Leakage Current -1.0 1.0 p.A 0:5 VIN :5 Vee 

Ice Active Supply Current 10 1S mA lOUT = 0; f(XIN) = SMHz 

lee Active Supply Current 6 10 rnA lOUT = 0; f(XIN) = 2MHz 

lee Quiescent Current 2 4 mA lOUT = 0; f(XIN) = 0 
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AC Electrical Characteristics ra National Semiconductor 
TA = 0 to 70°C,or -40 to +85°C (I) or -55 to +125°C (MI,Vcc = 5V ± 10%, GND = OV 

Symbol Parameter Min Max Unit Test Conditions (Note 1) 

tx Period at XIN and XOUT Pins 0.2 31.25 Ils 

t Period at "CLK" Output 
(= 2 tx) 0.4 62.5 Ils 

tS(AO) Addres!J Set Up Time t - 120 ns 
2 

tH(AOL) Address (0-7) Hold Time t - 140 ns 
2 

tW(ALE) ALE Width t - 70 ns 
2 

tOAR Falling Edge of ALE to Leading t + 30 ns 
Edge of Read Strobe 2 

tACC(RO) Read Access Time (Note 2) 3t .,. 125 ns Add tl2 for Memory Read Cycles 
2 

tW(RO) R~ad Strobe Width During Op- t ns Add tl2 for Memory Read Cycles 
code Fetch. (Note 2) 

tH(AOH)1 Address (8-15) Hold Time During 0 ns 
Opcode Fetch. 

tS(WO) Write Data Setup Time t - 115 ns 
2 

tH(WO) Write Data Hold Time t - 100 ns 
2 

tOAW Falling Edge of ALE to Leading t - 10 ns 
Edge of WR 

tW(WR) Write Strobe Width (Note 2) t ns 

tH(AOH)2 Address (8-15) Hold Time During t - 100 ns 
Memory or 1-0 Read and Write 2 

to(RFSH) Falling Edge of ALE to Leading 3t ns 
Edge of Refresh Strobe (Note 2) 2 

tW(RFSH) Refresh Strobe Width 2t - 75 ns 

to (WAIT) Falling Edge of ALE to Wait t + 50 ns 
Input Valid 2 

tW(WAIT) Wait Input Width t + 50 
2 

to(l) Falling Edge of ALE to INTR, NMI, 3t - 125 ns Add t to Opcode Fetch Cycles 
RST A-C, PS & BREQ Inputs 2 
Valid (Note 2) 

tW(I) Width of INTR, NMI, RST A-C, t ns 
PS & BREQ Inputs 2 

tOAI Falling Edge of ALE to Interrupt t + 30 ns 
Acknowledge Strobe 2 

tW(INTA) Interrupt Acknowledge Strobe 3t ns (Figure 10) 
Width (Note 2) 

to(BACK)1 Falling Edge of ALE to Falling 5t ns Add t for Opcode Fetch Cycles 
Edge of BUS Acknowledge Out- 2 
put (Note 2) 

to(BACK)2 Rising Edge of Bus Request to t 3t + 50 ns (Figure 6) 
Rising Edge of BUS Acknowledge 2 2 

tOPA Rising Edge of Power Save to t 3t + 50 ns (Figure 12) 
Falling Edge of ALE 2 2 

tS(ALE) Setup Time t - 100 ns 
2 

Notes: 1. Output Capacitive loading = 100pf; 2. Add t for each WAIT state 
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POWER {~ Vee 
SUPPLY ~ GND 

TIMING AND CONTROL 
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(21) 
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(28) RD WR ALE PS So S1 101M 
CLK OUT WAIT (32) (31) (30) (39) (29) (27) (34) BREQ RESET 
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BACK RESET OUT 
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FIGURE 4-1. NSC800 CPU Functional Block Diagram 
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~National 
~ Semiconductor 

NSC810 RAM-I/O-Timer 

General Description 
The NSC810 is a RAM-I/O-Timer device contained in a 
standard 40-pin, dual-in-line package. The chip, which is 
fabricated using P2CMOS silicon gate technology, 
functions as a memory, an input/output peripheral 
interface and a timing device. The memory is comprised of 
1024 bits of static RAM organized as 128 x 8. The I/O 
portion cons;sts of 22 programmable input/output bits 
arranged as three separate ports, with each bit individually 
definable as an input or output. The port bits can be set or 
cleared individually and can be written or read in bytes. 
Several types of strobed mode operations are available 
through Port A. The timer portion of the device consists of 
two programmable 16-bit binary down~counters each 
capable of operation in anyone of six modes. Timer 
counts are extendable by one of the available prescale 
values. 

July 1981 

Features 
• 128 x 8 Random Access Memory 

• Three Programmable I/O Ports 

• Two 16-Bit Programmable Counter/Timers 

• Single 5V Power Supply 

.. Very Low Power Consumption 

• Fully Static Operation 

• Single-Instruction I/O Bit Operations 

• Timer Operation - DC to 4MHz 

• Directly Compatible with NSC800 Family 

NSC800 Microcomputer Family Block Diagram 

I 

ClK XOUT XIN Vee GND 
(8) 

ADO-71411 __ ... ~ 

RESET IN 

NSC800 
(CPU) 

(8) 
A8-15._111 

RD 
WR .....--..+-. 

ALE I--ri-t-. 
101M .......... ++t-. 

RESET OUT 

A13 

-

ADO-7 

CE 
RD 
WR 
ALE 
10TIM 
RESET 

ADO-7 

A8-10 
CE 
CE 
RD 
WR 
ALE 
101M 
RESET 

c 1981 National Semiconductor Corp 0 C 1457 TRt·STATE- Registered Ni1tlon~1 Semiconductor Corp 
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TIMER 0 OUT 
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~National 
D Semiconductor 

NSC810 

Absolute Maximum Ratings 

Storage Temperature Range ...................... -65° C to 150° C 
Voltage at Any Pin with Respect to Ground .... -0.3V to Vee +0.3V 
Lead Temperature (Soldering, 10 seconds) ................. 300° C 
Power Dissipation ........................................... 1W 

NOTE: Absolute maximum ratings are those values beyond which 
the safety of the device cannot be guaranteed. Continuous operation 
at these limits is not intended; operation should be limited to those 
conditions specified under DC Electrical Characteristics. 

Operating Range 

Component Type 

Industrial 
Commercial 

Ambient Temperature* 

-40° C to +B5° C 
O°C to +70°C 

Vee·· 

5V 
5V 

• Availability of Military temperature range components to be announced. 
··Availability of extended operating voltage range components to be.announced. 

DC Electrical Characteristics 
'- TA = O°C to + 70°C, Vee = +5V ± 10%, GND = OV 
o ..... o 
:J 
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Symbol 

VIH 

VIL 

VOH 

VOL 

IlL 

IOL 

lee 

1372 

Parameter Min 

Logical 1 Input Voltage O.B Vee 

Logical 0 Input Voltage 0 

Logical 1 Output Voltage 2.4 

Vee-a.S 

Logical a Output Voltage a 

a 

·Input Leakage Current -1.0 

Output Leakage Current -1.0 

Active Supply Current 

Typ Max Unit Test Conditions 

Vee V 

0.2 Vee V 

V IOH = -1.0 mA 

V lOUT = -10 J.l.A 

0.4 V IOL = 2 mA 

0.1 V lOUT = 10 J.l.A 

1.0 J.l.A 0::; VIN::; Vee 

1.0 J.l.A 0::; VIN ::; Vee 

5 mA lOUT = 0; 
f(XIN) = 5MHz NSCBOa 
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~NatiOnal 
Semiconductor 

NSC810 
AC Electrical Characteristics 
TA = O°C to + 70°C. Vee = +5V ± 10%. GND = OV 

Symbol Parameter Min Typ Max Unit Test Conditions 

tAee Access Time from ALE 250 ns CL = 100 pF 

tAS Address 0-7. CEo IOTIM 50 ns 
Set-Up Time 

tAH Address 0-7. CEo IOTIM 50 ns 
Hold·Time 

tROO Data Bus Disable 0 75 ns CL = 100 pF 

tARW ALE to Read or Write Strobe 75 ns 

tRO Read Strobe Width 200 ns 

tWR Write Strobe Width 200 ns 

tALE ALE Strobe Width (high) 100 ns 

tos Data Set-up Time 50 ns 

tOH Data Hold Time 75 ns 

tRWA Read or Write to Next ALE Time 100 ns 

tps Peripheral Data Set-up Time 100 ns 

tPH Peripheral Data Hold Time 100 ns 

too Port Data Output Valid 200 ns Port Loading:::: 100 pF 

tSB STB to Buffer Full Valid 250 ns 

tsw Minimum STB Width 200 ns 

tss Peripheral Data Set-up Time 100 ns 

tSH Peripheral Data Hold with Re- 100 ns 
spect to STB 

tSI STB to INTR Output 250 ns 
"-

tRB RD to BF Output 250 ns 0 ..... 
tRI RD to INTR Output 250 ns 0 

::s 
tWB WR to BF Output 250 ns "0 

c: 
tWI WR to INTR Output 250 

0 
ns 0 

tPE Peripheral Bus Enable 200 ns E 
Q) 

tpz Peripheral Bus Disable 150 ns en 
(TRI-STATER) (ij 

c: 
Timer AC Electrical Characteristics (See Figure 5.) 0 ..... 
Symbol Parameter Min Typ Max Unit Test Conditions 

CO 
Z 

Fe Clock Frequency dc 2.0 MHz 

Fep Clock Frequency dc 4.0 MHz Prescale selected 
~ 

tew Clock Pulse Width 200 ns ~ 
tewp Clock Pulse Width 100 ns Prescale selected ~ 
tew Gate Width 150 ns High or low time ! 
tGS Gate Set-up Time 100 With resp,ect to negative going 

~.: 
ns ~ 

clock edge ~ 
tGH Gate Hold Time 50 ns With respect to negative :...: 

going clock edge j 
teo Clock to Output Delay 250 CL = 100 pF ~ 

ns 
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~National 
~ Semiconductor 

NSC830 ROM-I/O; NSC831 1/0 Only 

General Description 
The NSC830 is a ROM-lID device contained in a standard 
40-pin. dual-in-line package. The chip. which is fab
ricated using P2CMOS silicon gate technology. functions 
as a memory. and an input/output peripheral interface 
device. The memory is comprised of 16.384 bits of ROM 
organized as 2048 x 8. The'I/O portion consists of 20 
programmable input/output bits arranged as three 
separate ports. with each bit individually definable as an 
input or output. The port bits can be set or cleared 
individually and can be written to or read from in bytes. 
S.everal types of strobed mode operations are available 
through Port A. 

The NSC831 110 Only is similar to the NSC830 except it 
has no ROM. The NSC831 is useful for prototyping work 
prior to ordering the NSC830.and when on-chip ROM is 
not required. 

NSC800 Microcomputer Family Block Diagram 

1 rD1 ! ! 
ClK XOUT XIN Vcc GND 

INTR ADO-7 
..of (8) 

(3) 
... 

RSTA,B,C:: (8) 
NMI A8-15 - INTA 
SO '-

IU) 
51 NSC800 

WJi RFSH (CPU) 
BREa ALE 

BACK 101M 
RESET OUT WATT 

J5S 

Vcc 
Q 

~ 

Features 
• 2K x 8 Read Only Memory 

• Three Programmable 110 Ports 

• Single 5V Power Supply 

• Very Low Power Consumption 

• Fully Static Operation 

• Single-Instruction 1/0 Bit Operations 

• Directly Compatible with NSC800 Family 

• . Strobed Modes Available on Port A 

+ + 
... Vcc GND 

..of 
(8) ... PORT A ADO-7 ... 8 BITS 

..... (8) ... PORT B 
A13 NSC810 .... ,.. 8 BITS 
I- CE RAM (6) 

AD ..of ... PORT C - I/O 
WR y 6 BITS i- TIMER 

... 

1- ALE 
i- 10T/M TIMER 0 IN 
1- RESET TIMER 0 OUT 

~ l 
~ 

Vcc GND 
..of 

(8) ... PORT A ADO-7 ... .. 8 BITS > AS-10 .. (8) 
RESET IN ... PORT B ~ A8-10 ... 

I A13 .. NSC830 ~ CEO .... ,.. 8 BITS 

I A12 ffi ROM (4) 
RD I/O L ..... PORT C 

m .... ,.. 4 BITS 

ALE 
10/~ 

. RESET 

© 1981 National Semiconductor Corp. O/C/1457 TRI-STATP Registered Trademark IJI National Semiconductor Corp In-H!B5M071/Printed in U.S A 
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~National 
~ Semiconductor 

NSC830 
NSC831 

Absolute Maximum Ratings 

Storage Temperature Range ...................... -65°C to 150°C 
Voltage on Any Pin with Respect to Ground ... -0.3V to Vee + 0.3V 
Lead Temperature (Soldering, 10 seconds) ................. 300° C 
Power Dissipation ............ -.............. ' ................. 1 W 

NOTE: Absolute maximum ratings are those values beyond which 
the safety of the device cannot be guaranteed. Continuous operation 
at these limits is not intended; operation should be limited to those 
conditions specified under DC Electrical Characteristics. 

Operating Range 

Component Type Ambient Temperature* Vee** 

Industrial 
Commercial 

-40° C to +85° C 
O°C to +70° C 

5V 
5V 

* Availability of Military temperature range components to be announced. 
**Availability of extended operating voltage range components to be announced. 

DC Electrical Characteristics 

TA = O°C to + 70°C, Vee = +5V ± 10%, GND = OV 

Symbol Parameter Min Typ Max 

VIH Logical 1 Input Voltage 0.8Vee Vee 

Vil Logical 0 Input Voltage 0 0.2 Vee 

VOH Logical 1 Output Voltage 2.4 
Vee -0.5 

Val Logical 0 Output Voltage 0 0.4 
Vee -0.5 

III Input Leakage Current -1.0 1.0 

tal Output Leakage Current -1.0 .1.0 

Icc Active Supply Current 5 

. © Ie MASTER 1983 

Unit Test Conditions 

V 

V 

V IOH = -1.0mA 
lOUT = -10flA 

V tOl= 2mA 
V lOUT ~ 10flA 

flA O::;VIN ::;Vee 

flA 0::; VIN::; Vee 

mA lOUT = 0; f (XIN) =5MHz 
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iii National 
Semiconductor 

NSC830 ; NSC831 
AC Electrical Characteristics 
TA = O°C to + 70°C, Vee = +5V ± 10%, GND = OV 

Symbol Parameter Min Typ Max Unit Test Conditions 

tAee Access Time from ALE (Note 1) 250 ns CL = 100 pF 

tAS Address Set-Up time 50 ns 

tAH Address Hold Time 50 ns 

tROO Data Bus Disable 0 75 ns CL = 100 pF 

tARW ALE to Read or Write Strobe 75 ns 

tRO Read Strobe Width 200 ns 

tWR Write Strobe Width 200 ns 

tALE ALE Strobe Width (high) 100 ns 

tos Data Set-up Time 50 
1\ 

ns 

tOH Data Hold Time 75 ns 

tRWA Read or Write to Next ALE Time 100 ns 

tps Peripheral Data Set-up Time 100 ns 

tPH Peripheral Data Hold Time 100 ns 

too Port Data Output Valid 200 ns Port Loading = 100 pF 

tSB STB to Buffer Full Valid 250 ns 

tsw Minimum STB Width (Note 2) 200 ns 

tss Peripheral Data Set-up Time 100 ns 

tSH Peripheral Data Hold with Re- 100 ns 

spect to STB 

tSI STB to INTR Output 250 ns 

tRB RD to BF Output 250 ns 

tRI RD to INTR Output 250 ns 

tWB WR to BF Output 250 ns 

- --
tWI WR to INTR Output 250 ns 

tPE Peripheral Bus Enable 200 ns 

tpz Peripheral Bus Disable 150 ns 

(TR I-ST A TE)® 

Note: 1 See Read and Write Waveforms. 

Note: 2 See Strobe Mode Input and also Strobed Mode Output Waveforms. 
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~ National Semiconductor 

NSC888 
NSC800 Evaluat,ion Board 

Features 

• NSC800 8-Bit P2CMOS™ CPU 

• Executes Z80™ Instruction Set 

• 20 Programmable Parallel I/O Lines 

• Two 16-Bit Programmable Counters/Timers 

• Powerful 2K x 8 Monitor Program 

• Five Levels of Vectored Prioritized Interrupts 

• RS232 Interface 

Product Overview 

The NSC888 is a self-contained microprocessor 
board which enables the userto quickly evaluate the 
performance and features of the NSC800 product 
family. This fully assembled, tested board requires 
only the addition of a ±SV supply and an RS232 in
terface cable to the users terminal to begin NSC800 
evaluation. 

A powerful system monitor is provided on the board 
which controls serial communications via the RS232 
port. The monitor also includes command functions 
to load, execute and debug NSC800 programs. 

P2CMOS is a trademark of National Semiconductor Corp, 

Z80 is a trademark of Zilog Corp, 

~ Ie MASTER 1983 

• 1 K x 8 P2CMOS RAM with Sockets for up 
to 4K x 8 RAM 

• Socket for additional 2K x 8, 2716 
Compatible Memory Component 

• Wire Wrap Area 

• Edge Connectors for System Expansion 

• Single-Step Operation Mode 

• Fully Assembled and Tested 

The board includes an NSC800 CPU plus RAM. 
EPROM, liD, Timers and interface components yet 
draws only 30m A from the +SV supply and 3mA from 
the -SV supply. 

Although designed primarily as an assessment 
vehicle, the NSC888 can be readily programmed and 
adapted to a variety of uses. Wire wrap area is pro
vided on-board for the user to build up additional 
circuitry or interfaces, thus tailoring this high
performance, low-power microprocessor board to 
meet individual needs. 
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NSC888 

Functional Description 

Figure 1 and Figure 2 provide information on the or
ganization of the NSC888 board. Please refer to 
these figures for the following discussion. 

Central Processor 

The powerful' NSC800 is the central processor for 
the NSC888. It provides bus control, clock gen
eration and extensive interrupt capability. Featuring 
a multiplicity of programmable registers and sophis
ticated addressing modes, the NSC800 executes the 
Z80 instruction set. 

Memory 

• 128 bytes of RAM are provided by the NSC810 
RAM-liD-Timer and are used by the monitor 
program for the system stack. 

• 1024 bytes of RAM are provided by two 1 K x 4 
N MC6514's. Sockets are provided for six 
additional NMC6514's, for a total of 4K bytes of 
RAM. 

• A 2K byte EPROM system monitor is provided on
board which includes facilities to load, execute 
and debug a users program. 

PARALLEL 
I/O 
+ 

TIMERS 

~ 

"""l1lI 

EXTERNAL 
CONTROL 

BUS ... 
,.. 

~ 

-

....... 810 PA(O·7) • 

..::::I TIMERS I 

..::::I 810 PCIO·S) 

~ 810 PBI1·S) 

~ • 

I A(B·15) 

NSCBOO 
CPU 

...... 

"""l1lI 

RD 

SINGLE 
STEP 
MODE 

~ ADDRESS 

NSC810 """l1lI 

RAM 
I/O 

TIMER ~ ADDR/DATA 

"""l1lI 

PBD·PB7 

'~ National Semiconductor 

• An additional EPROM socket is also on-board 
which accepts a 2K byte 2716 com patible memory 
component. 

Input/Output 

• Parallel I/O 
The NSC888 provides 20 programmable parallel 
liD lines implemented using the liD ports of the 
NSC810 RAM-liD-Timer. The port bits may be 
individually defined as input or output, and can 
also be written to or read from in bytes. The liD 
lines are conveniently brought to a 50 contact 
edge connector for user interface. 

• Serial I/O 
An RS232 connector and accompanying support 
circuitry are provided on-board. Two liD lines 
from the NSC81 0 RAM-I/O-Timer are used for the 
serial communications function, which is con
trolled exclusively by software. The baud rate is 
determined upon system initialization by the 
character bit rate from the users terminal. The 
maximum baud rate is 2400 baud. 

... 
,.. 

R/W 
MEMORY 

AD(0·7) iii.. 
4K x B 

r 

~ 0(0·7) 

""'IIIIf ADDRESS ... 4K 

". 
READ 

ADDR/DATA ONLY 

_ .... -. A (0·7) ... MEMORY 

... ,.. 
DEMUL· 

TIPLEXER 
B2PC12 

DATA 
RECEIVE 

COMMUNI· }SERIAl CATION I/O INTERFACE DATA 
XMIT 

FIGURE 1. NSC888 Functional Block Diagram SR-O/C/1356-13 
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NSC888 
Timers 

The NSC888 provides two fully programmable 
binary 16-bit counters/timers utilizing the NSC810 
RAM-1/0-Timer. These signals are also brought to 
the parallel I/O connector. Each timer may operate 
in any of six different modes: 

• Event Counter 
• Accumulative Timer 
• Restartable Timer 
• One Shot 
• Square Wave 
• Pulse Generator 

Connectors 

• Parallel I/O 
The parallel I/O lines and timer lines from the 
NSC810 RAM-I/O-Timer, plus interrupt lines from 
the CPU are brought to this 50 contact edge 
connector. 

• System Bus 
All NSC800 CPU lines except XIN are brought to 
this 86 contact edge connector. In addition, the 
-5V line is also brought to the system bus 
connector. 

• RS232 
This connector is provided for system interface to 
the users terminal. 

Interrupts 

The NSC888 utilizes the powerful interrupt pro
cessing capability of the NSC800 CPU. Interrupts 
are routed via a jumper matrix to the five interrupt 
inputs of the NSC800. Each input, which may be 
from the NSC810 I/O ports, NSC810 timers or off 
board via the system bus connector, generates a 
unique memory address (see Table 1 ). All interrupts 
with the exception of NMI can be masked via 
software. Interrupt lines are also brought to the 
parallel I/O connector. 

Table 1. 

Interrupt Memory Type Priority 
Input Address 

NMI 0066H Non-maskable Highest 
RSTA 003CH Maskable 
RSTB 0034H Maskable 
RSTC 002CH Maskable 
INTR 0038H* Maskable Lowest 

*mode 1 

NSC888 FIRMWARE 

The NSC888 system monitor is provided by a pre
programmed EPROM. This comprehensive monitor 
includes facilities to load, execute and debug pro
grams. The monitor allows the user to examine and 

~ Ie MASTER 1983 

~ National Semiconductor 

modify any RAM memory location or CPU register. It 
permits the insertion of break points to facilitate 
debugging. Programs can be ex~cuted starting at 
any location. The commands supported by the 
NSC888 system monitor are as follows: 

• B - Select a new baud rate 
• D - Display memory 
• F - Fill memory between ranges 
• G - Execute program with break points 
• H - Hexadecimal math routine 
• J - Non-destructive memory test 
• K - Store 16-bit value in memory 
• M - Move a block of data 
• P - Put ASCII characters in memory 
• Q - Query I/O ports 
• S - Substitute and/or examine memory 
• T - Type memory contents in A~C" 
• V - Verify two blocks of data 
• X - Examine or modify.CPU registers 
• Y - Memory search for string 

These commands are fully explained in the NSC888 
Hardware/Software Users Manual. 

. Single Step/Power Save 

The NSC888 provides a unique single-step mode, 
utilizing the Power Save input of the NSC800 CPU. 
This input, when activated, reduces CPU power c~>n
sumption from 50mW to only 25mW. It also allows 
the user to single-step through a program; checking 
and modifying code. This function is controlled via a 
switch on the board. 

Specifications 
Microprocessor 
CPU-
Data Word
Instruction Word
Cycle Time-

System Clock
Registers-

Number of 
Instructions
Address 
Capability-

Memory 
RAM-

ROM/EPROM
Access Time-

Connectors 
System Bus-

NSC800 
8 bits 
8, 16, 24, 32 bits' 
2.00j.Ls (minimum instruction 
time) 
2.00MHz 
14 general purpose (8-bitl 
2 index registers (16-bit) 
1 stack poi nter (16-bit) 
1 program counter (16-bit I 

158 

64K bytes 

1152 bytes on-board plus 
sockets for an additional 3K 
bytes 
Sockets for 4K bytes on-board 
625ns for opcode fetch 
875ns for memory read 

86-pin double-sided card cage 
edge connector on 0.156 inch 
centers 
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NSC888 ~ National Semiconductor 

Parallel 1/0-

Serial 1/0-

Power 

Physical 
Height
Width-

50-pin double-sided edge 
connector on 0.1 inch centers 
Recommended mating 
connector: 
3M 3415-0001 
AM P 2-'86792-3 
Standard RS232 connector 

+5V 30mA (27C16 EPROM 
monitor) or 90mA (2716 
EPROM monitor) 
-5V 3mA 

6.75 l17.15cm) 
7.85 (19.94cm) 

WIREWRAP 
AREA 

SYSTEM 
INTERFACE 

COMPONENTS 

NSC810 

Order Information 
NSC888-

Documentation-

NSC800 RS232 
CPU CONNECTOR 

SYSTEM BUS NMC6514 NMC6514 NMC6514 NMC6514 
CONNECTOR 1K x 4 RAM SOCKETS 1K x 4 RAM SOCKETS 

FIGURE 2. NSC888 Evaluation Board 

LIFE SUPPORT POLICY: 

Includes CPU, 1152 bytes of 
RAM, sockets for additional 3K 
bytes of RAM,2K byte monitor 
with additional socket for 2K 
byte ROM/EPROM, 20 I/O 
Ii nes, RS232 interface, wire 
wrap area. 
The NSC888 Hardware/ 
Software Users Manual and 
NSC800 Microprocessor 
Family Handbook are shipped 
with the NSC888 Evaluation 
Board 

t SINGLE STEP 
~RUN t POWER SAVE 

EPROM 
SOCKET 

EPROM 
MONITOR 

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR 
SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMICONDUCTOR 
CORPORATION. As used herein: 

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or I bl support 
or sustain life and whose failure to perform when properly used in accordance with instructions for use provided in the labeling can 
be reasonably expected to result in a significant injury to the user. . 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected 
to cause the failure of the life support device or system or to affect its safety or effectiveness. 

~ 
National s.emiconductor 
Corporation 
?9oo Semiconductor Dnve 
Santa Clara. CA 95051 
Tel (408)737-5000 
TWX (910)339-9240 

National Semiconductor GmbH 
Elsenheimerstrasse 61/11 
8000 Munchen 21 
West Germany 
Tel (089)576091 
Telex 522772 

NS Japan K.K. 
POB 4152 Shmjuku Center Blog 
1-25-1 Nlshishmjuku. Shlnluku-Ku 
Tokyo 160. Japan 
Tel (03)349-0811 
TWX 232-2015 NSCJ-J 

National Semiconductor 
(Hong Kong) Ltd. 
1st Floor 

NS Electronics Do BraSil NS Electronics Pty. Ltd. 
Avoa B"gade"o Fana lima 844 Cm Stud Ad & MIn Highway 
11 Andar Con)unto 1104 Bayswater. Victoria 3153 

Cheung Kong ElectroniC Bldg Jardlm Paulistano Australia 
4 Hmg YIp Street Sao Paulo Brasil Tel 03-729-6333 
Kwun Tong Telex 1121008 Cabme Sao Paulo Telex AA32096 
Kowloon. Hong Kong 
Tel 3-899235 
Telex. 43866 NSEHK HX 
Cable. NATSEMI HX 

National does not assume any responSibility for use of any cirCUitry descnbed: no circuit patent licenses are Implied. and National reserves the nght. at any time Without notice. to change said CIrcUitry 

1380 © Ie MASTER 1983 



~National 
Z. Semiconductor 
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NS16032-6 High-Performance Microprocessor 

General Description Features 
• 32-bit Architecture and Implementation 

• 16-MByte Uniform Addressing Space 

• Powerful Instruction Set 
- General 2-Address Capability 
- Very High Degree of Symmetry 

The NS16032-6 functions as a central processing unit 
(CPU) in National Semiconductor's NS16000 microcom
puter family. It has been designed to optimally support 
microprocessor users who need the ability to use a large 
addressing space for large programs and/or large data· 
structures. Because large programs must realistically be 
generated and maintained in high-level languages, the 
NS16000 architecture provides for very efficient compi
lation while remaining easy to program at the assembler 
level for optimizations. Full virtual memory capability is 
provided in conjunction with the NS16082 Memory Man
agement Unit (MMU). High performance floating-point 
instructions are provided with the NS16081 Floating
Point Unit (FPU). 

- Addressing Modes Optimized for High-Level 
Language References 

- Expansion via Slave Processors or Traps 

• High-Speed XMOS Technology 

• Single 5V Supply 

• 48-pin Dual-In-Line Package 

NS16032-6 CPU Block Diagram 
ADD/DATA CONTROLS & STATUS 

j} it 
DATA 

BUS INTERFACE CONTROL 

IN STRUCTIONS 16 

MICROCODE ROM 
AND 

8-BYTE 
CONTROL LOGIC 

QUEUE 

16 
INSTRUCTION 

~ DECODER 

rJ) 

I I I I I DISPLACEMENT AND :J 
CD 

IMMEDIATE EXTRACTOR ...J CFG REGISTER 
ct 
Z 
a: 
w .... 
~ .... 
CD 

REGISTER SET 
N 
M 

0 INTBASE 

0 SB f-- WORKING 

0 FP REGISTERS 

0 SP1 

0 SPO 

~ ~ 0 PC 
RD 

\ / Rl 

R2 32-BIT 

R3 AlU 

R4 
1 

I 
I 

R5 I 
R6 I 

R7 I 
I 

MOD I 
PSR I 

A 
I 

L I 
-----------------~ 
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NS16032-6 

Absolute Maximum Ratings 
Temperature under bias O°C to +70°C 
Storage Temperature -65°C to +150°C 
All input or output voltages with 
respect to GND -0.5V to +7V 
Power Dissipation 1.5 Watt 

Note; Absolute maximum ratings indicate limits beyond which 
permanent damage may occur. Continuous operation at these 
limits is not intended; operation should be limited to those condi-
tions specified under DC Electrical Characteristics. 

DC Electrical Characteristics: NS16032-6 TA=O to +70°C, Vcc=5V±5%, GND=OV 

Symbol Parameter Conditions Min. Typ. Max. Unit 

V1H Logical 1 Input Voltage 2.0 Vcc+0.5 V 

Vil Logical 0 Input Voltage -0.5 0.8 V 

VCH Logical 1 Clock Voltage PHI1, PHI2 pins only Vcc-0.6 Vcc+1.0 V 

VCl Logical 0 Clock Voltage PHI1, PHI2 pins only -0.5 0.3 V 

VCLT 
Logical 0 Clock Voltage, Transient 

PHI1, PHI2pins only -0.5 ' 0.6 V (ringing tolerance) 

VOH Logical 1 Output Voltage lOUT = - 4OOfJ A 2.4 V 

VOL Logical 0 Output Voltage IOl = 2mA 0.45 V 

IllS AT/SPC Input Current (low) VIN = 0.4 V, AT/SPC in input mode 0.05 1.0 mA 

IlL Input Leakage Current 
VIN~ Vcc, All inputs except 

-1.0 1.0 fJA PHI1, PHI2, AT/SPC 

IOL Output Leakage Current O~VIN~VCC -1.0 1.0 IJA 

Icc Active Supply Current lOUT = 0, TA = O°C 180 300 rnA 

I 
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1 NS16032 Pin Descriptions 
The following is a brief description of all NS 16032 pins. 
The descriptions reference portions of the Functional 
Description, Section 3. 

1.1 SUPPLIES 

Power (Ved: +5V Positive Supply. Sec. 3.1. 

Logical Ground (GNDL): Ground reference for on-chip 
logic'. Sec. 3.1. 

Buffer Ground (GNDB): Ground reference for on-chip 
drivers connected to output pins. Sec. 3.1. 

Back-Bias Generator (BBG): Output of on-chip sub
strate voltage generator. Sec. 3.1. 

1.2 INPUT SIGNALS 

Clocks (PHI1, PHI2): Two-phase clocking signals. Sec. 
3.2. 

Ready (ROY): Active high. While ROY is inactive, the 
CPU extends the current bus cycle to provide for a 
slower memory or peripheral reference. Upon detecting 
RDY active, the CPU terminates the bus cycle. Sec. 
3.4.1. 

Hold Request (HOLD): Active low. Causes the CPU to 
release the bus for DMA or multiprocessing purposes. 
Sec. 3.6. 

Interrupt (INT): Active low. Maskable Interrupt request. 
Sec. 3.8. 

Non-Maskable Interrupt (NMI): Active low. Non-Mask
able Interrupt request. Sec. 3.8. 

Reset/Abort (RST/ABT): Active low. If held active for 
one clock cycle and released, this pin causes an Abort 
Command, Sec. 3.5.4. If held longer, it initiates a Reset 
Sec. 3.3. 

Pin Configuration 

A22 vcc 
A2l A23 
A20 INT 
A19 NMI 
Ala ILO 
A17 STO 
A16 STl 

AD15 ST2 
AD14 ST3 
AD13 PFS 
AD12 ODIN 
ADll ADS 
AD10 UlS 
AD9 AriSPC 
ADa RST/ABT 
AD7 oS/FLT 
ADS HBE 
ADS HLDA 
AD4 HOLD 
AD3 BBG 
AD2 ROY 
ADl PHI2 
ADO PHI1 

GNDL GNDB 

~ Ie MASTER 1983 
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, 1.3 OUTPUT SIGNALS 

Address Bits 16-23 (A 16-A23): Active high. These are 
the most significant 8 bits of the memory address bus. 
Sec. 3.4. 

Address Strobe (ADS): Active low. Controls address 
latches; indicates start of a bus cycle. Sec. 3.4. 

Data Direction In (ODIN): Active low. Status signal 
indicating direction of data transfer during a bus cycle. 
Sec. 3.4. 

High Byte Enable (HBE): Active low. Status signal 
enabling transfer on the most-significant byte of the 
Data Bus. Sec. 3.4; Sec. 3.4.3. 

Status (STO-ST3): Active high. Bus cycle status code, 
STO least significant. Sec. 3.4.2. Encodings are: 

0000 - Idle: CPU Inactive on Bus. 
0001 -Idle: WAIT Instruction. 
0010 - (Reserved) 
0011 -Idle: Waiting for Slave. 
0100 -Interrupt Ack., Master. 
0101 -Interrupt Ack., Cascaded. 
0110 - End of Interrupt, Master. 
0111 - End of Interrupt, Cascaded. 
1000 - Sequential Instruction Fetch. 
1001 - Non-Sequential Instruction Fetch. 
1010 - Data Transfer. 
1011 - Read RMW Operand. 
1100 - Read for Effective Address. 
1101 - Transfer Slave Operand. 
1110 - Read Slave Status Word. 
1111 - Broadcast Slave 10. 

Hold Acknowledge (HLDA): Active low. Applied by the 
CPU in response to HOLD input, indicating that the bus 
has been released for DMA or multiprocessing pur
poses. Sec. 3.6. 

User/Supervisor (U/S): User or Supervisor Mode 
status. Sec. 3.7. High state indicates User Mode, low 
indicates Supervisor Mode. Sec. 3.7. 

Interlocked Operation (ILO): Active low. Indicates that 
an interlocked instruction is being executed. Sec. 3.7. 

Program Flow Status (PFS): Active low. Pulse indi
cates beginning of an instruction execution. Sec. 3.7. 

1.4 INPUT-OUTPUT SIGNALS 

Address/Data 0-15 (ADO-AD15): Active high. Multi
plexed Address/Data information. Bit 0 is the least sig-
nificant bit of each. Sec. 3.4. . 

Address Translation / Slave Processor Control (AT/ 
SPC): Active low. Used by the CPU as the data strobe 
output for Slave Processor transfers; used by Slave 
Processors to acknowledge completion of an instruc
tion. Sec. 3.4.6; Sec. 3.9. Sampled on trailing edge of 
Reset pulse as Address Translation Strap. Sec. 3.5.1. 

Data Strobe/Float (DS/FLT): Active low. Data Strobe 
output, Sec. 3.4, or Float Command input, Sec. 3.5.3. 
Pin function is selected on AT /SPC pin, Sec. 3.5.1. 
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2 Architectural De~cription 
2.1 PROGRAMMING MODEL 

The NS16000 architecture includes 16 registers on the 
NS16032 CPU. 

a 

a 

a 

a 

DEDICATED 

- ---- -- 32 ------

PROGRAM COUNTER 1 PC 

STATIC BASE I SB 

FRAME POINTER I FP 

, USER STACK PTA. I SPl } 

;:::==~================~ SP 
INTERRUPT STACK PTA. I spa o 

o 

PSR 

STATUS 

INTERRUPT BASE IINTBASE 

MOD 

MODULE 

~ National Semiconductor 

GENERAL 

-----.- ------ 32 

RD 

Rl 

R2 

R3 

R4 

RS 

R6 

R7 

FIGURE 2-1. The General and Dedicated Registers. 

2.1.1 General Purpose Registers 

There are eight registers for meeting high speed general 
storage requirements, such as holding temporary -vari
ables and addresses. The general purpose registers are 
free for any use by the programmer. They are thirty-two 
bits in length. If a general register is specified for -an 
operand which is eight or sixteen bits long, only the low 
part of the register is used; the high part is not referenced 
or modified. 

2.1.2 Dedicated Registers 

The eight dedicated registers of the NS16032 are as
signed specific functions. 

PC: The PROGRAM COUNTER register is a pointer to 
the first byte of the instruction currently being executed. 
The PC is used to reference memory in the program 
section. (In the NS16032 the upper eight bits of this 
register are always zero.) 

SPO, SP1: The SPO register points to the lowest address 
of the last item stored on the INTERRUPT STACK. This 
stack is normally used only by the operating system. It is 
used primarily for storing temporary data, and holding 
return information for operating system subroutines and 
interrupt and trap service routines; The SP1 register 
points to the lowest address of the last item stored on 
the USER STACK. This stack is used by normal user 
programs to hold temporary data and subroutine return 
information. 

In this document, reference is made to the SP register. 
The terms "SP register" or "SP" refer to either SPO or 
SP1, depending on the setting of the S bit in the PSR 
register. If the S bit in the PSR is 0 then SP refers to SPO. -
If the S bit in the PSR is 1 then SP refers to.SP1. (In the 
NS 16032 the upper eight bits of these registers are 
always zero). 

Stacks in the NS16000 family grow downward in mem
ory. A Push operation pre-decrements the Stack Pointer 
by the operand length. A Pop operation post-increments 
the Stack Pointer by the operand length. 

1384 

FP: The FRAME POINTER register is used by a proce
dure to access parameters and 'local variables on the 
stack. The FP register is set up on procedure entry with 
the ENTER instruction and restored on procedure termi
nation with the EXIT instruction. 

The frame pointer holds the lowest address in memory 
occupied by the old contents of the frame pointer. (In the 
NS16032 the upper eight bits of this register are always 
zero.) 

SB: The STATIC BASE register points to the global 
variables of a software module. This register is used to 
support relocatable global variables for software mod
ules. The SB register holds the lowest address in memory 
occupi,ed by the global variables of a module. (In the 
NS 16032 the upper eight bits of this register are always 
zero.) 

INTBASE: The INTERRUPT BASE register holds the 
address of the dispatch table for interrupts and traps 
(Sec. 3.8). The INTBASE register holds the lowest 
address in memory occupied by the dispatch table. (In 
the NS16032 the upper eight bits of this register are 
always zero.) 

MOD: The MODULE register holds the address of the 
module descriptor of the currently executing software 
module. The MOD register is sixteen bits long, therefore 
the module table must be contained within the first 64K 
bytes of memory. 

PSR: The PROCESSOR STATUS REGISTER (PSR) 
holds the status codes for the NS 16032 microprocessor. 

The PSR is sixteen bits long, divided into two eight-bit 
halves. The low order eight bits are accessible to all 
programs, but the high order eight bits are accessible 
only to programs executing in Supervisor Mode. 

15 8~ 0 

txJX1XIXll I pis I u il F IXIXrn T m 
FIGURE 2-2. The Processor Status Register. 
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C: The C bit indicates that a carry or borrow occurred 
after an addition or subtraction instruction. It is used in 
the calculation of multiple precision numbers. It may 
have a setting of 0 (no carry or borrow) or 1 (carry or 
borrow). 

T: The T bit causes program tracing. If this bit is a 1, 
a TRC trap is executed after every instruction 
(Sec. 3.8.5). 

L: The L bit is altered by comparison instructions. In a 
comparison instruction the L bit is set to "1" if the 
second operand is less than the first operand, when 
both operands are interpreted as unsigned integers. 
Otherwise, it is set to "0': In Floating Point compari
sons, this bit is always cleared. 

F: The F bit is a general condition flag, which is altered 
by many instructions (e.g., integer arithmetic instruc
tions use it to indicate overflow). 

Z: The Z bit is altered by comparison instructions. In a 
comparison instruction the Z bit is set to "1" if the 
second operand is equal to tne first operand; other
wise it is set to "0': 

N: The N bit is altered by comparison instructions. In a 
comparison instruction the N bit is set to "1" if the 
second operand is less than the first operand, when 
both operands are interpreted as signed integers. 
Otherwise,it is set to "0': 

U: If the U bit is "1" no privileged instructions may be 
executed. If the U bit is "0" then all instructions may 
be executed. When U = 0 the NS 16032 is said to be in 
Supervisor Mode; when U = 1 the NS16032 is said to 
be in User Mode. A User Mode program is restricted 
from executing certain instructions and accessing 
certain registers which could interfere with the operat
ing system. For example, a User Mode program is 
prevented from changing the setting of the flag used 
to indicate its own privilege mode. A Supervisor Mode 
program is assumed to be a trusted part of the operat
ing system, hence it has no such restrictions. 

S: The S bit specifies whether the SPO register or SP1 
register is used as the stack pointer'. The bit is auto
matically cleared on interrupts and traps. It may have 
a setting of 0 (use the SPO register) or 1 (use the SP1 
register). 

P: The P bit prevents a TRC trap from occurring more 
than once for an instruction (Sec. 3.8.5). It may have a 
setting of 0 (no trace pending) or 1 (trace pending). 

I: If I = 1, then all interrupts will be accepted (Sec. 
3.8). If I = 0, only the NMI interrupt is accepted. Trap 
enables are not affected by this bit. 

2.1.3 The Configuration Register (CFG) 

Within the Control section of the NS16032 CPU is the 
four-bit CFG Register, which declares the presence of 
certain external devices. It is referenced by only one' 
instruction, SETCFG, which is intended to be executed 
only as part of system initialization after reset. The for
mat of the CFG Register is shown in Figure 2-3. 

@ Ie MASTER 1983 

~. National Semiconductor 

FIGURE 2-3. CFG Register.' 

The CFG I bit declares the presence of external interrupt 
vectoring circuitry (specifically, the NS 16202 Interrupt 
Control Unit). If the CFG I bit is set, interrupts requested 
through the INT pin are "Vectored." If it is clear, these 
interrupts are "Non-Vectored:' See Sec. 3.8. 

The F, M and C bits declare the presence of the FPU, 
MMU and Custom Slave Processors. If these bits are 
not set, the corresponding instructions are trapped as 
being undefined. 
2.1.4 Memory Organization 

The main memory of the NS16032 is a uniform linear 
address space. Memory locations are numbered sequen
tially starting at zero and ending at 224 - 1. The number 
specifying a memory location is called an address. The 
contents of each memory location is a byte consisting of 
eight bits. Unless otherwise noted, diagrams in this 
document show data stored ·in. memory with the lowest 
address on the right and the highest address on the left. 
Also, when data is shown vertically, the lowest address 
is at the top of a diagram and the highest address at the 
bottom of the diagram. When bits are numbered in a 
diagram, the least significant bit is given the number 
zero, and is shown at the right of the diagram. Bits are 
numbered in increasing significance and toward the left. 

A 

Byte at Address A 

Two contiguous bytes is called a word. EXcept where 
noted (Sec. 2.2.1), the least significant byte of a word is 
stored at the lower address, and the most significant 
byte of the word is stored at the next higher address. In 
memory, the address of a word is the address of its least 
significant byte, and a word may start at any address. 

115 MSB's 817 LSB's 01 
A+1 A 

Word at Address A 

Two contiguous words. is called a double word. Except 
where noted (Sec. 2.2.1), the least significant word of a 
double word is stored at the lowest address and the 
most significant word of the double word is stored at the 
address two greater. In memory, the address of a double 
word is the address of its least significant byte, and a 
double word may start at any address. 

131 MSB's 24123 817 LSB's 01 
A+3 A+2 A+1 A 

Double 'Nord at Address A 

Although memory is addressed as bytes, it is actually 
organized as words. Therefore, words and double words 
which are aligned to start at addresses which are even 
(multiples of two) are accessed more quickly than words 
and double words which are not so aligned. 
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2.1.5 Dedicated Tables 

Two of the NS16032 dedicated registers (MOD and 
.INTBASE) serve as pointers to dedicated tables in 
memory. 

The INTBASE register points to the Interrupt Dispatch 
and Cascade tables. These are described in Sec. 3.8 . 

The MOD register contains a pointer into the Module 
Table, whose entries are called Module Descriptors. A 
Module Descriptor contains four pointers, three of which 
are used by the NS16032. At any point in time, the MOD 
register contains the address of the Module Descriptor 
for the currently running module. It is automatically up
dated by the Call External Procedure instructions (CXP 
and eXPO). 

The format of a Module Descriptor is shown in Figure 
2-4. The Static Base entry contains the address of static 
data which is assigned to the running module. It is 
loaded into the CPU Static Base register by the CXP 
and expo instructions. The Program Base entry con
tains the address of the first byte of instruction code in 
the module. Since a module may have multiple entry 
points, the Program Base pointer serves only as a refer
ence to find them. 

.~.-
-,-. ;u 31 

STATIC BASE 

LINK TABLE ADDRESS 

PROGRAM BASE 

RESERVED 

-'- -I-

FIGURE 2-4.· Module Descriptor Format. 

~ National Semiconductor 

The Link Table Addr.ess points to the. Link Table for.the 
currently running module. The Link Table provides the 
information which is needed for: 

1) Sharing variables between modules. Such variables 
are accessed through the Link Table via the External 
addressing mode. 

2) Transferring control from one module to another. 
This is done via the Call External Procedure (CXP) 
instruction. 

The format of a Link Table is given in Figure 2-5. A Link 
Table Entry for an external variable contains the 32-bit~ 
address of that variable. An entry for an external proce
dure contains two .16-bit fields: Module and Offset. The 
Module field contains the new MOD register contents for 
the module being entered. The Offset field is an unsigned 
number giving the position of the entry point relative to 
the new module'S Program Base pointer. 

For further details of the functions of these tables, see 
the NS16000 Programmer's Manual. 

ENTRY 

o 

2 

-Sl 

-"-

ABSOLUTE ADDRESS 

ABSOLUTE ADDRESS 

OFFSET I MODULE 

o-r-

(VARIABLE) 

(VARIABLE) 

( PROCEDURE) 

- ...... 

FIGURE 2-5. A Sample Link Table .. 

2.2 INSTRUCTION SET 

2.2.1 General Instruction Format 

Figure 2-6 shows the general format of an NS16000 
instruction. The Basic Instruction is one to three bytes 
long and contains the Opcode and up to two 5-bit General 
Addressing Mode ("Gen") fields. Following the Basic 
Instruction field is a set of optional extensions, which 
may appear depending on the instruction and the ad
dressing modes selected. 

OPTIONAL BASIC 
EXTENSIONS INSTRUCTION 

r----..... . . ___ ~A'-_____ -----\r-----'~--~ 

I I i : 
I I 

DISP2 DISPl I I 

IMPLIED GEN I GEN I 

I I INDEX INDEX I I 

IMMEDIATE BYTE BYTE 
ADDR I ADDR I OPCODE 

OPERAND(S) MODE I 
MODE-

I 

2 1 I I 

IMM2 IMMl 1 I 2 I 
I I 
I I 

I I 

t ~ ==:J 1 

I 
I 

----_._---"- --- ._--------- ._-- .-----...-/' l I 

----.-.--~ 

FIGURE 2-6. General Instruction Format. 

1386 @ Ie MASTER 1983 



NS16032-6 

I ndex Bytes appear when either or both Gen fields spec
ify Scaled Index. In this case, the Gen field specifies 
only the Scale Factor (1,2,4 or 8), and the Index Byte 
specifies which General Purpose Register to use as the 
index, and which addressing mode calculation to per
form before indexing. See Figur.e 2-7. 

GEN. ADDR. MODE REG. NO. 

FIGURE 2-7. Index Byte Format. 

Following Index Bytes come any displacements 
(addressing constants) or immediate values associated 
with the selected addressing modes. Each Disp/lmm 
field may contain one or two displacements, or one 
immediate value. The size of a Displacement field is 
encoded within the top bits of that field, as shown in 
Figure 2-8, with the remaining bits interpreted as a signed 
(two's complement) value. The size of an immediate 
value is determined from the Opcode field. Both Dis
placement and Immediate fields are stored most-signi
ficant byte first. Note that this is backward from the usual 
memory representation of data (Sec. 2.1.4). 

Some instructions require additional, "implied" immedi
ates andlor displacements, apart from those associated 
with addressing modes. Any such extensions appear at 
the end of the instruction, in the order that they appear 
within tne list of operands in the instruction definition 
(Sec. 2.2.3). 

2.2 2 Addressing Modes 

The NS16032 CPU generally accesses an operand by 
calculating its Effective Address based on information 
available when the operand is to be accessed. The 
method to be used in performing this calculation is spe
cifl~d by the programmer as an "addressing mode:' 

Addressing modes in the NS16032 are designed to 
optimally support high-level language accesses to vari
ables. In nearly all cases, a variable access requires 
only one addressing mode, within the instruction which 
acts upon that variable. Extraneous data movement is 
therefore minimized. 

NS16032 Addressing Modes fall into nine basic types: 

Register: The operand is available in one of the eight 
General Purpose Registers. In certain Slave Processor 
instructions, an auxiliary set of eight registers may be 
referenced instead. 

Register Relative: A General Purpose Register con
tains an address to which is added a displacement value 
from th~ instruction, yielding the Effective Address of 
the operand in memory. 

Memory Space: Identical to Register Relative above, 
except that the register used is one of the dedicated 
registers PC, SP, SB or FP. These registers point to data 
areas generally needed by high-level languages. 

@ Ie MASTER 1983 
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SIGNED DISPLACEMENT 

BYTE DISPLACEMENT: RANGE -64 TO +63 

7 o 

WORD DISPLACEMENT: RANGE -8192 TO +8191 

7 0 

1 
I 

1 I I 
~ 

~<v~ 
v~ 

~,,~ 
- Q\Cj 

~<vQ 
9G 

DOUBLE WORD DISPLACEMENT: RANGE (ENTIRE ADDRESSING SPACE) 

FIGURE 2-8. Displacement Encodings. 

Memory Relative: Apointer variable is found within the 
memory space pOinted to by the SP, S8 or FP register. A 
displacement is added to that pointer to generate the 
Effective Address of the operand. 

Immediate: The operand is encoded within the instruc
tion. This addressing mode is not allowed if the operand 
is to be written. 

Absolute: The address of the operand is specified by a 
displacement field in the instruction. 

External: A pointer value is read from a specified entry 
of the current Link Table. To this pointer value is added a 
displacement, yielding the Effective Address of the 
operand. 

Top of Stack: The currently-selected Stack Pointer 
(SPO or SP1) specifies the location of the operand. The 
operand is pushed or popped, depending on whether it 
is written or read. 

Scaled Index: Although encoded as an addressing 
mode, Scaled Indexing is an option on any addressing 
mode except Immediate or another Scaled Index. It has 
the effect of calculating an Effective Address, then multi
plying any General Purpose Register by 1, 2, 4 or 8 and 
adding it into the total, yielding the final Effective Address 
of the operand. 

The following table, Table 2-1, is a brief summary of the 
addressing modes. For a complete description of their 
actions, see the Programmer's Manual. 
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2.2.3 Instruction Set Summary 

This section presents a brief description of the NS16032 
instruction set. The Format column of each table is a 
reference into the Instruction Format tables (Appendix 
A). The Instruction column gives the instruction as coded 
in assembly language, and the Description column pro
vides a short description of the function provided by that 
instruction. Further details of the exact operations per- . 
formed by each instruction may be. found in the Pro
grammer's Manual. 

Notations: 

i = Integer length suffix: B = Byte 
W = Word 
D = Double Word 

f = Floating Point length suffix: F = Standard Floating 
L = Long Floating 

gen = General operand. Any addressing mode can be 
specified . 

~1388 

short = A 4-bit value encoded within the Basic Instruction .. 

imm= Implied immediate operand. An 8-bit value 
appended after any addressing extensions. 

disp = Displacement (addressing constant): 8, 16 or 32 
bits. All three lengths legal. 

reg = Any General Purpose Register: RO-R7. 

areg = Any Dedicated/Address Register: SP, SB, FP, 
MOD, INTBASE, PSR, US (bottom 8 PSR bits). 

mreg = Any Memory Management Status/Control 
Register. 

creg = A Custom Slave Processor Register (Implemen
tation Dependent). 

cond = Any condition code, encoded as a 4-bit field 
within the Basic Instruction. 
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TABLE 2-1. 
NS16032 Addressing Modes 

ENCODING MODE ASSEMBLER SYNTAX EFFECTIVE ADDRESS 

Register 
00000 Register 0 RO or FO None: Operand is in the specified 
00001 Register 1 R1 or F1 register. 
00010 Register 2 R2 or F2 
00011 Register 3 R3 or F3 
00100 Register 4 R4 or F4 
00101 Register S RS or FS 
00110 Register 6 R6 or F6 
00111 Register 7 R7 or F7 

Register Relative 
01000 Register 0 relative disp(RO) Disp + Register. 
01001 Register 1 relative disp(R 1) 
01010 Register 2 relative olsp(R2) 
01011 Register 3 relative disp(R3) 
01100 Register 4 relative disp(R4) 
01101 Register S relative disp(RS) 
01110 Register 6 relative disp(R6) 
01111 Register 7 relative disp(R7) 

Memory Space 
11000 Frame memory disp(FP) Disp + Register; "SP" is either 

11001 Stack memory disp(SP) SPO or SP1, as selected in PSR. 

11010 Static memory disp(SB) 
11011 Program memory disp(PC) 

Memory Relative 
10000 Frame memory relative disp2(disp1 (FP)) Disp2 + Pointer; Pointer found at 

10001 Stack memory relative disp2(disp1 (SP)) address Disp1 + Register. "SP" 

10010 Static memory relative disp2(disp1 (SB)) is either SPO or SP1, as selected 
L-

a 
inPSR. 

+"" 
0 
::J 

Immediate "C 

10100 Immediate value . None: Operand is input from c: 
a 

instruction queue. .~ 

Absolute E 
10101 Absolute @disp Disp. 

(l) 

en 
External (1j 

10110 External EXTERNAL (disp1)+disp2 Disp2 + Pointer; Pointer is found c: 
at Link Table Entry number Disp 1. a 

:;:: 
(1j 

Top of Stack Z 
10111 Top of stack TOS Top of current stack, using either 

User or Interrupt Stack Pointer, 
as selected in PSR. Automatic 
Push/Pop included. 

Scaled Index 
11100 Index, bytes mode[Rn:B] Mode+ Rn. 

11101 Index, words mode[Rn:W] Mode + 2xRn. 

11110 Index, double words mode[Rn:D] Mode + 4xRn. 

11111 Index, quad words mode[Rn:Q} Mode + 8xAn. 
"Mode" and "n" are contained 
within the Index Byte. 

10011 (Reserved for Future Use) 

© Ie MASTER 1'983 1389 
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MOVES 

Format 

4 
2 
7 
7 
7 
7 
7 
4 

Instruction 

MOVi 
MOVQi 
MOVMi 
MOVZBW 
MOVZiD 
MOVXBW 
MOVXiD 
ADDR 

INTEGER ARITHMETIC 

Format Instruction 

4 ADDi 
2 ADDQi 
4 ADDCi 
4 SUBi 
4 SUBCi 
6 NEGi 
6 ABSi 
7 MULi 
7 QUai 
7 REMi 
7 DIVi 
7 MODi 
7 MEli 
7 DEli 

PACKED DECIMAL (BCD) 

Format Instruction 

6 ADDPi 
6 SUBPi 

INTEGER COMPARISON 

Format Instruction 

4 CMPi 
2 CMPQi 
7 CMPMi 

LOGICAL AND BOOLEAN 

Format Instruction 

,4 ANDi 
4 ORi 
4 BICi 
4 XORi 
6 COMi 
6 NOTi 
2 Scondi 

SHIFTS 

Format Instruction 

6 LSHi 
6 ASHi 
6 ROTi 

1390 

gen,gen 
short,gen 
gen,gen,disp 
gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen,gen 

gen,gen 
short,gen 
gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen,ge-n 
gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen,gen 

gen,gen 
gen,gen 

gen,gen 
short,gen 
gen,gen,disp 

gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen 

gen,gen 
gen,gen 
gen,gen 

Description 

Move a value. 
Extend and move a 4-bit constant. 
Move Multiple: disp bytes. 
Move with zero extension. 
Move with zero extension. 
Move with sign extension. 
Move with sign extension, 
Move Effective Address. 

Description 

Add. 
Add 4-bit constant. 
Add with carry. 
Subtract. 
Subtract with carry (borrow). 
Negate (2's complement). 
Take absolute value. 
Multiply. 
Divide, rounding toward zero. 
Remainder from QUO. 
Divide, rounding down. 

. Remainder from DIV (Modulus). 
Multiply to Extended Intege'r. 
Divide Extended Integer. 

Description 

Add Packed. 
Subtract Packed. 

Description 

Compare. 
Compare to 4-bit constant. 
Compare Multiple: disp bytes. 

Description 

Logical AND. 
Logical OR. 
Clear selected bits. 
Logical Exclusive OR. 
Complement all bits. 
Boolean complement: LSB only. 
Save condition code (cond) as a Boolean variable of size i. 

Description 

Logical Shift, left or right. 
Arithmetic Shift, left or right. 
Rotate, left or right. 
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BITS 

Format 

4 
6 
6 
6 
6 
6 
8 

BIT FIELDS 

Instruction 

TBITi 
SBITi 
SBITli 
CBITi 
CBITli 
IBITi 
FFSi 

gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen,gen 

Description 

Test bit. 
Test and set bit. 
Test and set bit, interlocked. 
Test and clear bit. 
Test and clear bit, interlocked. 
Test and invert bit. 
Find first set bit. 

Bit fields are values in memory which are not aligned to byte boundanes. Examples are PACKED arrays and records used 
in Pascal. "Extract" instructions read and align a bit field. "Insert" instructions write a bit field from an aligned source. 

Format 

8 

8 

7 

7 

8 

ARRAYS 

Format 

8 
8 

STRINGS 

Instruction 

EXTi 

INSi 

EXTSi 

INSSi 

CVTP 

Instruction 

CHECKi 
INDEXi 

Description 

reg,gen,gen,disp Extract bit field(array oriented). 

reg,gen,gen,disp Insert bit field (array oriented). 

gen,gen,imm,imm Extract bit field (short form). 

gen,gen,imm,imm Insert bit field (short form). 

reg,gen,gen 

reg,gen,gen 
reg,gen,gen 

Convert to Bit Field Pointer. 

Description 

Index bounds check. 
Recursive indexing step for multiple-dimensional arrays. 

/ 

String instructions assign specific functions to the Gen
eral Purpose Registers: 

Options on all string instructions are: 

B (Backward): Decrement string pointers after each 
step rather than incrementing. R4 - Comparison Value 

R3 - Translation Table Pointer 
R2 - String 2 Pointer 
R1 - String 1 Pointer 
RD - Limit Count 

Format Instruction 

5 MOVSi 
MOVST 

5 CMPSi 
CMPST 

5 SKPSi 
SKPST 

(C) Ie MASTER 1983 

options 
options 

options 
options 

options 
options 

U (Until match): End instruction if String 1 entry 
matches R4. 

W (While match): End instruction if String 1 entry does 
not match R4. 

All string instructions end when RD decrements to zero. 

Description 

Move String 1 to String 2. 
Move string, translating bytes. 

Compare String 1 to String 2. 
Compare, translating String 1 bytes. 

Skip over String 1 entries. 
Skip, translating bytes for Until/While. 
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JUMPS AND LINKAGE 

Format Instruction 

3 JUMP gen 
0 BR disp 
0 Bcond disp 
3 CASEi gen 
2 ACBi short,gen,disp 
3 JSR gen 
1 SSR disp 
1 CXP disp 
3 CXPD gen 
1 SVC 
1 FLAG 
1 BPT 
1 ENTER [reg list],disp 
1 EXIT [reg list] 
1 RET disp 
1 RXP disp 
1 RED disp 
1 RETI 

CPU REGISTER MANIPULATION 

Format Instruction 

1 SAVE [reg list] 
1 RESTORE [reg list] 
2 LPRi areg,gen 
2 SPRi areg,gen 
3 ADJSPi gen 
3 SISPSRi gen 
3 BICPSRi gen 
5 SETCFG [option list] 

FLOATING POINT 

Format Instruction 

11 MOVf gen,gen 
L. 

9 MOVLF 0 gen,gen ...... 9 MOVFL gen,gen (,) 
:J 9 MOVif gen,gen 
"0 
c:: 9 ROUNDfi gen,gen 
0 9 TRUNCfi gen,gen 
(,) 

E 
9. FLOORfi gen,gen 

Q) 
11 ADDf gen,gen 

en 11 SUBf gen;gen 

«i 
11 MULl' gen,gen 

c:: 11 DIVf gen,gen 
0 11 eMPf gen,gen 

...... 11 NEGf gen,gen 
ctS 
Z 11 ASSf gen,gen 

9 LFSR gen 
9 SFSR gen 

MEMORY MANAGEMENT 

Format Instruction 

14 LMR mreg,gen 
14 SMR mreg,gen 
14 RDVAL gen 
14 WRVAL gen 
8 MOVSUi gen,gen 

8 MOVUSi gen,gen 

1392 
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Description 

Jump. 
Branch (PC Relative). 
Conditional branch. 
Multiway branch. 
Add 4-bit constant and branch if non-zero. 
Jump to subroutine. 
Branch to subroutine. 
Call external procedure. 
Call external procedure using descriptor. 
Supervisor Call. 
Flag Trap. 
Breakpoint Trap. 
Save registers and allocate stack frame (Enter Procedure). 
Restore registers and reclaim stack frame (Exit Procedure). 
Return from subroutine. 
Return from external procedure call. 
Return from trap. (Privileged) 
Return from interrupt. (Privileged) 

Description 

Save General Purpose Registers. 
Restore General Purpose Registers. 
Load Dedicated Register. (Privileged if PSR or INTBASE) 
Store Dedicated Register. (Privileged if PSR or INTBASE) 
Adjust Stack Pointer. 
Set selected bits in PSR. (Privileged if not Byte length) 
Clear selected bits in PSR. (Privileged if not Byte length) 
Set Configuration Register. (Privileged) 

Description . 

Move a Floating Point value. 
Move and shorten a Long value to Standard. 
Move and lengthen a Standard value to Long. 
Convert any integer to Standard or Long Floating. 
Convert to integer by rounding. 
Convert to integer by truncating, toward zero. 
Convert to largest integer less than or equal to value. 
Add. 
Subtract. 
Multiply. 
Divide. 
Compare .. 

. Negate. 
Take absolute value. 

Load FSR. 
Store FSR. 

Description 

Load Memory Management Register. (Privileged) 
Store Memory Management Register. (Privileged) 
Validate address for reading. (Privileged) 
Validate address for writing. (Privileged) 
Move a value from Supervisor 
Space to User Space. (Privileged) 
Move a value from User Space 
to Supervisor Space. (Privileged) 
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MISCELLANEOUS 

Format Instruction 

NOP 
WAIT 
DIA 

CUSTOM SLAVE 

Format Instruction 

15.5 CCALOc 
15.5 CCAL1c 
15.5 CCAL2c 
15.5 CCAL3c 

15.5 CMOVOc 
15.5 CMOV1c 
15.5 CMOV2c 

15.5 ·CCMPc 

15.1 CCVOci 
15.1 CCV1ci 
15.1 CCV2ci 
15.1 CCV3ic 
15.1 CCV4DO 
15.1 CCV50D 

15.1 LCSR 
15.1 SCSR 

15.0 CATSTO 
15.0 CATST1 

15.0 LCR 
15.0 SCA 

@ Ie MASTER 1983 

gen,gen 
gen,gen 
gen,gen 
gen,gen 

gen,gen 
gen,gen 
gen,gen 

gen,gen 

gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen,gen 
gen,gen 

gen 
gen 

gen 
gen 

creg,gen 
creg,gen 

Description 

No Operation. 
Wait for interrupt. 
Diagnose. Single-byte "Branch to Self" for hardware 
breakpointing. Not for use in programming. 

Description 

Custom Calculate. 

Custom Move. 

Custom Compare. 

Custom Convert. 

Load Custom Status Register. 
Store Custom Status Register. 

Custom Address/Test. (Privileged) 
( Privileged) 
Load Custom Register. (Privileged) 
Store Custom Register. (Privileged) 
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3 Functional Description 
3.1 POWER AND GROUNDtNG 

The NS16032 requires a single 5-volt power supply, 
applied on pin 48 (Ved. See DC Specification Section. 

Grounding connections are made on two pins. Logic 
Ground (GNDL, pin 24) is the common pin for on-chip 
logic, and Buffer Ground (GNDB, pin 25) is the common 
pin for the output drivers. For optimal noise immunity, it 
is recommended that GNDL be attached through a 
single conductor directly ,to GNDB, and that all other 
grounding connections be made only to GNDB, as 
shown below (Figure 3-1). 

In addition to Vee and Ground, the NS16032 CPU uses 
an internally-generated negative voltage. It is necessary 
to filter this voltage externally by attaching a pair of 
capacitors (Fig. 3-1) from theBBG pin to ground. 
Recommended values for these are: 

C 1 : 1 J-tF, Tantalum. 

C2 : 1000 pF, low inductance. This should be either a 
disc or monolithic ceramic capacitor. 

~. f+5V 
1 vcc~ 

NS16032 
CPU 

BBG 

I--<I~~ ___ OTHER GROUND 
CONNECTIONS 

FIGURE 3-1. Recommended Supply Connections. 

3.2 CLOCKING 

The NS 16032 inputs clocking signals from the NS 16201 
Timing Control Unit (TCU), which presents two non
overlapping phases of a single clock frequency. These 
phases are called PHI1 (pin 26) and PHI2 (pin 27). Their 
relationship to each other is shown below (Figure 3-2). 

Vcc 

PHil ___ +--__ ......1 

~ National Semiconductor 

Each positive edge of PHI1 defines a transition .in the 
ti,ming state ("T-State") of the CPU. One T-State repre
sents the execution or one microinstruction within the 
CPU, and/or one. step of an external bus transfer. See 
the AC Specifications (Sec. 4) for complete specifica-
tions of PHI1 and PHI2. . 

PHil 

PHI2 

i 
--ONE T·STATE--i 

i 

NON-OVERLAPPING 

FIGURE 3-2. Clock Timing Relationships. 

As the TCU presents signals with very fast transitions, it 
is recommended that the conductors carrying PHI1 and 
PHI2 be kept as short as possible, and that they not be 
conne'cted anywhere except from the TCU to the CPU 
and, if present, the MMU. A TTL Clock signal (CTTL) is 
provided by the TCU for all other clocking. 

3.3 RESETTING 

The RST / ABT pin serves both as a Reset for on-chip 
logic and as the Abort input for Memory-Managed sys
tems. For its use as the Abort Command, see Sec. 
3.5.4. . 

The CPU may be reset at any time by pulling the RST / 
ABT pin low for at least 64 clock cycles. Upon detecting 
a reset, the CPU terminates instruction processing, re
sets its internal logic, and clears the Program Counter 
(PC) and Processor Status Register (PSR) to all zeroes. 

On application of power, RST / ABT must be held low for 
at least 50 J-tsec after Vee is stable. This is to ensure that 
all on-chip voltages are completely stable before opera
tion. Whenever a Reset is applied, it must also remain 

RST/ABT -------+-----____ ~~~ 

------- - a!!50 1-'5eC --- --

FIGURE 3·3. Power-on Reset Requirements. 
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active for not less than 64 dock cycles. The trailing 
(positive-going) edge must occur while PHI1 is high. 
and no later than 10 ns before the PHI1 trailing edge. 
See Figures 3-3 and 3-4. 

The NS 16201 Timing Control Unit (TCU) provides cir
cuitry to meet the Reset requirements of the NS 16032 
CPU. Figure 3-5a shows the recommended connections 
for a non-Memory-Managed system. Figure 3-5b shows. 
the connections for a Memory-Managed system. 

vcc 

r-------------, , 
I I 

~ National Semiconductor 
PHil 

II---·.~ 
RST/ABT------.,.~:-"'O:-"'O:-"'O~ CYCLES I 

~ H I 

FIGURE 3-4. General Reset Timing. 

NS16201 
lCU 

NS16032 
CPU 

I I 
I RESET r>-~I -..:.-........ -~-_+__"t-+-----t RSTI RSTO t--------1~---__f RST IABT 
I I 
I I 
, I L _____________ .J 

EXTERNAL RESET 
(OPTIONAL) 

RESET SWITCH 
(OPTIONAL) 

. 50,...sec 

SYSTEM RESET 

FIGURE 3-5a. Recommended Reset Connections, 
Non-Memory-Managed System. 

vcc 

r------------ -, 
'I I 

NS16201 
TCU 

NSl6082 
MMU 

NS16032 
CPU 

I I 
I RESET r>---=--I -..:...-_-..:...----+---+-----f RSTI RSTO RST ABT t----f RST/ABT 
I 

! I L _____________ .J 

EXTERNAL RESET 
(OPTIONAL) 

RESET SWITCH 
(OPTIONAL) 

50I,sec 

FIGURE 3-5b. Recommended Reset Connections, 
Memory-Managed System. 

3.4 BUS CYCLES 

The NS 16032 CPU has a strap option which defines the 
Bus Timing Mode as either With or Without Address 
Translation. This section describes only bus cycles under 
the No Address Translation option. For details of the use 
of the strap and of bus cycles with address translation, 
see Sec. 3.5. 

The CPU will perform a bus cycle for one of the following 
reasons: 

1) To write or read data, to or from memory or a peri
pheral interface device. Peripheral input and output 
are memory-mapped in the NS 16000 family. 

2) To fetch instructions into the eight-byte instruction 
queue. This happens whenever the bus would other
wise be idle and the queue is not already full. 

@ Ie MASTER 1983 

3) To acknowledge an interrupt and allow external cir
cuitry to provide a vector number, or to acknowledge 
completion of an interrupt service routine. 

4) To transfer information to or from a Slave Processor. 

In terms of bus timing, cases 1 through 3 above are 
identical. For timing specifications, see Sec. 4. The 
only external difference between them is the four-bit 
code placed on the Bus Status pins (STO-ST3). Slave 
Processor cycles differ in that separate control signals 
are applied (Sec. 3.4.6). 

The sequence of events in a non-Slave bus cycle is 
shown below in Figure 3-7 for a Read cycle and Figure 
3-8 for a Write cycle. The cases showf!' assume that the 
selected memory or interface device is capable of com
municating with the CPU at full speed. If it is not, then 
cycle extension may be requested through the RDY line 
(Sec. 3.4.1). 
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16032-6 
A full-speed bus cycle is performed in four cycles of the 
PHI1 clock signal, labeled T1 through T4. Clock cycles 
not associated with. a bus cycle are designated Ti (for 
"Idle"). . 

During T1, the CPU applies an address on pins ADO
AD15 and A 16-A23. It also provides a low-going pulse 
on the ADS pin, which serves the dual purpose of inform
ing external circuitry that a bus cycle is starting and of 
providing control to an external latch for demultiplexing 
Address bits 0-15 from the ADO-AD 15 pins. See Figure 
3-6. During this time also the status signals ODIN, indi
cating the direction of the transfer, and HBE, indicating 
whether the high byte (AD8-AD15) is to be referenced, 
become valid. 

During T2 the CPU switches the Data Bus, ADO-AD1S, 
to either accept or present data. Note that the signals 
A 16-A23 remain valid, and need not be latched. It also 
starts the data strobe (DS), signalling the beginning of 
the data transfer. Associated signals from the NS 16201 
Timing Control Unit are also activated at this time: RD 
(Read Strobe) or WA (Write Strobe), TSO (Timing State 
Output, indicating that T2 has been reached) and DBE 
(Data Buffer Enable). 

NSl6032 

PHil PHI2 

PHil PHI2 ADS ODIN 

NS16201 

DBE 

~ National Semiconductor 

The T3 state provides for acc~ss time requirements, 
and it occurs at least once in a bus cycle. At the begin
ning of T3, on the rising edge of the PHI1 clock, the ADY 
(Ready) line is sampled to determine whether the bus 
cycle will be extended (Sec. 3.4.1). 

If the CPU is performing a Read cycle, the Data Bus 
(ADO-AD 15) issampled at the falling edge of PHI2 of the 
last T3 state. See Timing Specification, Sec. 4. Data 
must, however, be held at least until the beginning ofT4. 
DS and RD are guaranteed not to go inactive before this 
point, so the rising edge of either of them may safely be
used to disable the device providing the input data. 

The T 4 state finishes the bus cycle. At the beginning of 
T 4, the DS, AD or WA, and TSO signals go inactive, and 
at the rising edge of PHI2, DBE goes inactive, having 
provided for necessary data hold times. Addresses (and 
Data during Write cycles) remain valid from the CPU 
throughout T 4. Note that the Bus Status lines (STO-ST3) 
change at the beginning of T 4, anticipating the following 
bus cycle (if any). 

AD 
AD~------------------~-

WA 
WA~------------------~-

TSO 
TSO t-------------------

FIGURE 3-6. Bus Connections. 
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T40RTi I 
PHil [ 

A16-A23 [ . 

ADO-AD15 [ 

ADS [ 

STO-STJ [ 

ODIN [ 

HBE [ 

OS [ 

ROY [ 

TSO [ 
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NS16032 CPU BUS SIGNALS 

T1 T2 T3 T4 I T1 ORTi 

ADDRESS VALID 

FIGURE 3-7. Read Cycle Timing. 
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PHil [ 

A16-A23 [ 

ADO-AD1S [ 

ADS [ 

STO-ST3 [ 

ODIN [ 

HBE [ 

OS [ 

ROY [ 

~ National Semiconductor. 

NS 16032 CPU BUS SIGNALS 

T4 ORTi I Tl T2 T3 T4 11 OR T; 

ADDRESS VALID 

DATA OUT 

NS16201 Teu BUS SIGNALS 

FIGURE 3-8. Write Cycle Timing. 
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3.4.1 Cycle Extension 

To allow sufficient strobe widths and access times for 
any speed of memory or periph;.: ral device, the NS 16032 
provides for extension of a bus cycle. Any type of bus 
cycle except a Slave Processor cycle can be extended. 

In Figures 3-7 and 3-8, note that during T3 all bus control 
signals from the CPU and TCU are flat. Therefore, a bus 
cycle can be cleanly extended by causing the T3 state to 
be repeated. This is the purpose of the ROY (Ready) . 
pin. 

At the beginning of T3, on the rising edge of PHI1, the 
ROY line is sampled by the CPU. If ROY is high, the next 
T-State· will be T 4, ending the bus cycle. If it is sampled 
low, then the next T-State will be another T3, and the 
ROY line will again be sampled on PHI1. Each additional 
T3 state after the first is referred to as a "WAIT State': 
See Figure 3-9. 

PHI1 

ROY 

~ National Semiconductor 
The ROY pin is driven by the NS 16201 Timing Control 
Unit, which applies WAIT States to the CPU as requested 
on three sets of pins: 

1) CWAIT (Continuous WAIT), which holds the CPU in 
WAIT states until removed. 

2) WAIT1, WAIT2, WAIT4, WAIT8 (Collectively WAITri), 
which may be given a four-bit binary value requesting 
a specific number of WAIT States from 0 to 15. 

3) PER (Peripheral), which inserts five additional WAIT 
states ·and causes the TCU to reshape the RO and 
WR strobes. This provides the setup and hold times 
required by most MOS peripheral interface devices. 

Combinations of these various WAIT requests are both 
legal and useful. For details on their use, see the 
NS16201 Data Sheet. 

Figure 3-10 illustrates a typical Read cycle, with two 
WAIT states requested through the TCU WAITn pins. 

FIGURE 3-9. ROY Pin Timing. 

3.4.2 Bus Status 

The NS 16032 CPU presents four bits of Bus Status 
information on pins STO-ST3. The various combinations 
on these pins indicate why the CPU is performing a bus 
cycle, or, ifit is idle on the bus, then why it is idle. 

Referring to Figures 3-7 and 3-8, note that Bus Status 
leads the corresponding Bus Cycle, going valid one 
clock cycle before T1 , and changing to the next state at 
T 4. This allows the system designer to fully decode the 
Bus Status and, if desired, latch the decoded signals 
before AOS initiates the Bus Cycle. 

The Bus Status pins are interpreted as a four-bit value, 
with STO the least significant bit. Their values decode as 
follows: 

0000 - The bus is idle because the CPU does not yet 
need access to the bus. 

0001 - The bus is idle because the CPU is executing 
the WAIT instruction. 

0010 - (Reserved for future use.) 

0011 - The bus is idle because the CPU is waiting for 
a Slave Processor to complete an instruction. 

0100 -Interrupt Acknowledge, Master. 
The CPU is performing a Read cycle. To 
acknowledge receipt of a Non-Maskable 
Interrupt (on NMI) it will read from address 
FFFFOO'6' but will ignore any data provided. 

~ Ie MASTER 1983 

To acknowle~ receipt of a Maskable 
Interrupt (on INT) it will read from address 
FFFEOO'6' expecting a vector number to be 
provided from the Master NS16202 Interrupt 
Control Unit. If the vectoring mode selected by 
the last SETCFG instruction was Non-Vec
tored, then the CPU will ignore the value it has 
read and will use a default vector instead, 
having assumed that no NS16202 is present. 
See Sec. 3.4.5. 

0101 ~ Interrupt Acknowledge, Cascaded. 
The CPU is reading a vector number from a 
Cascaded NS16202 Interrupt Control Unit. 
The address provided is the address of the 
NS 16202 Hardware Vector register. See Sec. 
3.4.5. 

0110 - End of Interrupt, Master. 
The CPU is performing a Read cycle to indi
cate that it is executing a Return from Interrupt 
(RETI) instruction. See Sec. 3.4.5. 

0111 - End of Interrupt, Cascaded. 
The CPU is reading from a Cascaded Interrupt 
Control Unit to indicate that it is returning 
(through RETI) from an interrupt service rou-

. tine requested by that unit. See Sec. 3.4.5. 

1000 - Sequential Instruction Fetch. 
The CPU is reading the next sequential word 
from the instruction stream into the Instruction 
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PREVo CYCLE 

NS16032 CPU BUS SIGNALS 

T4 OR Ti I Tl I T3 
T2 T3 (WAIT) I 

T3 
(WAIT) 

PHil [ 

A16-A23 [ 

ADO-AD15 [ 

ADS [ 

STo-ST3 [ STATUS VALID 

ODIN [ 

HBE [ VALID 

OS [ 
NS 16201 TCU CYCLE EXTENSION SIGNALS 

~ ~ 
CWAIT [ 

PER [ 

WAITn [ 

ROY I 
(TCU TO CPU) 

AD [ 

WA [ 

DBE [ 

TSO [ 

FIGURE 3-10. Extended Cycle Example. 

NOTE: 

Arrows on CWAIT, PER, WAITn indicate points at which the 
TCU samples. Arrows on AOO-A015 and ROY indicate pOint 
at which the CPU sall)ples. 

NEXT CYCLE 

T4 I T1 OR Ti I 
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Queue. It will do so whenever the bus would 
otherwise be idle and the queue is not already 
full. 

1001- Non-Sequential Instruction Fetch. 
The CPU is performing the first fetch of instruc
tion code after the Instruction Queue is purged. 
This will occur as a result of any jump or branch, 
or any interrupt or trap, or execution of certain 
instructions. 

1010 - Data Transfer. 
The CPU is reading or writing an operand of 
an instruction. 

1011 - Read RMW Operand. 
The CPU is reading an operand which will 
subsequently be modified and rewritten. If 
memory protection circuitry would not allow 
the following Write cycle, it must abort this 
cycle. 

1100 - Read for Effective Address Calculation. 
The CPU is reading information from memory 
in order to determine the Effective Address of 
an operand. This will occur whenever an 
instruction uses the Memory Relative or 
External addressing mode. 

1101 - Transfer Slave Processor Operand. 
The CPU is either transferring an instruction 
ope~and to or from a Slave Processor, or it is 
issuing the Operation Word of a Slave Pro
cessor instruction. See Sec. 3.9.1. 

1110 - Read Slave Processor Status. ' 
The CPU is reading a Status Word from a 
Slave Processor. This occurs after the Slave 
Processor has signalled completion of an in
struction. The transferred word tells the CPU 
whether a trap should be taken', and in some 
instructions it presents new values for the 
CPU Processor Status Register bits N, Z, Lor 
F. See Sec. 3.9.1. . 

1111 - Broadcast Slave 10. 
The CPU is initiating the execution of a Slave 
Processor instruction. The 10 Byte (first byte 
of the instruction) is sent to all Slave Proces
sors, one of which will recognize it. From this 
point the CPU is communicating with only one 
Slave Processor. See Sec. 3.9.1. 

3.4.3 Data Access S~quences 

The 24-bit address provided by the NS16032 is a byte 
address; that is, it uniquely identifies one of up to 
16,777,216 eight-bit memory locations. An important 
feature of the NS16032 is that the presence of a 16-bit 
data bus imposes no restrictions on data alignment; any 
data item, regardless of size, may be placed starting at 
any memory address. The NS16032 provides a special 
control signal, High Byte Enable (HBE), which facilitates 
individual byte addressing on a 16~bit bus. 

© Ie MASTER 1983 

Memory is intended to be organized as two eight;bit 
banks, each bank receiving the word address (A 1-A23) 
in parallel. One bank, connected to Data Bus pins ADO
AD?, is enabled to respond to even byte addresses; i.e., 
when the least significant address bit (AO) is low. The 
other bank, connected to Data Bus pins AD8-AD15, is 
enabled when HBE is low. See Figure 3-11. 

HBE AO(LBE) 

Al-A23 

BYTE 

FIGURE 3-11. Memory Interface. 

Any bus cycle falls into one of three categories: Even 
Byte Access, Odd Byte Access, and Even Word Access. 
All accesses to any data type are made up of sequences 
of these cycles. Table 3-1 gives the states of AO and 
HBE for each category. 

Category 

Even Byte 
Odd Byte 
Even Word 

Table 3-1. 
Bus Cycle Categories 

HBE 

1 
o 
o 

AO 

o 
1 
o 

Accesses of operands requiring more than one bus 
cycle are performed sequentially, with no idle T-States 
separating them. The number of bus cycles required to 
transfer an operand depends on its size and its align
ment (Le., whether it starts on an even byte address or 
an odd byte address). Table 3-2 lists the bus cycle 
performed for each situation. For the timing of AO and 
HBE see Sec. 3.4. 
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Table 3.2 
Access Sequences 

Cycle Type Address HBE AD High Bus Low Bus 

A. Odd Word Access Sequence 
BYTE 1 BYTE 0 ~-A 

1 Odd Byte A 0 1 Byte 0 Don't Care 
2 Even Byte A+1 1 0 Don't Care Byte 1 

B. Even Double-Word Access Sequence 

I BYTE3 BYTE 2 BYTE 1 BYTEO ~A 

1 Even Word A 0 0 Byte 1 Byte 0 
2 Even Word A+2 0 0 Byte 3 Byte 2 

C. Odd Double-Word Access Sequence 

BYTE 3 BYTE 2 BYTE 1 BYTEO I ~A 

1 Odd Byte A 0 1 Byte 0 Don't Care 
2 Even Word A+1 0 0 Byte 2 Byte 1 
3 Even Byte A+3 1 0 Don't Care Byte 3 

D. Even Quad-Word Access Sequence 

BYTE 4 ~A 

"-
Even Word Byte 1 Byte 0 0 1 A 0 0 

+-' 
2 Even Word A+2 0 0 Byte 3 Byte 2 0 

~ 
Other bus cycles (instruction prefetch or slave) can occur here. "C 

c 3 Even Word A+4 0 0 Byte 5 Byte 4 0 
0 4 Even Word A+6 0 0 Byte 7 Byte 6 
E 
Q) 

UJ 

(ij 
E. Odd Quad-Word Access Sequence 

c I BYTE 7 BYTE 6 BYTES I 8YTE4 I BYTE 3 I BYTE 2 I BYTE 1 8YTEO I -A 
0 
+-' 

1 Odd Byte A 0 1 Byte 0 Don't Care (1j 

Z 2 Even Word A+1 0 0 Byte 2 Byte 1 
3 Even Byte A+3 1 0 Don't Care Byte 3 
Other bus cycles (instruction prefetch or slave) can occur here. 
4 Odd Byte A+4 0 1 Byte 4 Don't Care 
5 Even Word A+5 0 0 Byte 6 Byte 5 
6 Even Byte A+7 1 0 Don't Care Byte 7 
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3.4.3.1 Bit Accesses 

The Bit Instructions perform byte accesses to the byte 
containing. the designated bit. The Test and Set Bit 
instruction (SBIT), for example, reads a byte, alters it, 
and rewrites it, having changed the contents of one bit. 

3.4.3.2 Bit Field Accesses 

An access to a Bit Field in memory always generates a 
Double-Wordtransfer at the address containing the least 
significant bit of the field. The Double Word is read by an 
Extract instruction; an Insert instruction reads a Double 
Word, modifies it, and rewrites it. 

3.4.3.3 Extending Multiply Accesses 

The Extending Multiply instruction (MEl) will return a 
result which is twice the size in bytes of the operands 
which it reads. If the multiplicand is in memory, the 
most-significant half of the result is written first (at the 
higher address), then the least-significant half. This is 
done in order to support retry if this instruction is aborted. 

3.4.4 Instruction Fetches 

Instructions for the NS16032 CPU are "prefetched"; 
that is, they are input before being needed into the next 
available entry of the eight-byte Instruction Queue. The 
CPU performs two types of Instruction Fetch cycles: 
Sequential and Non-Sequential. These can be distin
guished from each other by their differing status combi
nations on pins STO-ST3 (Sec. 3.4.2). 

© Ie MASTER 1983 

A Sequential Fetch will be performed by the CPU when
ever the Data Bus would otherwise be idle and the 
Instruction Queue is not currently full. Sequential Fetches 
are always Even Word Read cycles (Table 3-1). 

A Non-Sequential Fetch occurs as a result of any break 
in the normally sequential flow of a program. Any jump 
or branch instruction, a trap or an interrupt will cause the 
next Instruction Fetch cycle to be Non-Sequential. In 
addition, certain instructions flush the instruction queue, 
causing the next instruction fetch to display Non
Sequential status. Only the first bus cycle after a break 
displays Non-Sequential status, and that cycle is either 
an Even Word Read or an Odd Byte Read, depending 
on whether the destination address is even or odd. 

3.4.5 Interrupt Control Cycles 

Activating the INT or NMI pin on the CPU will initiate one 
or more bus cycles whose purpose is interrupt control 
rather than the transfer of instructions or data. Execution 
of the Return from Interrupt instruction (RETI) will also 
cause Interrupt Control bus cycles. These differ from 
instruction or data transfers only in the status presented 
on pins STO-ST3. All Interrupt Control cycles are single
byte Read cycles. 

This section describes only the Interrupt Control se
quences associated with each interrupt and with the 
return from its service routine. For full details of the 
NS 16032 interrupt structure, see Sec. 3.8. 
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Cycle Status 

Interrupt Acknowledge 

'0100 

Interrupt Return 

Address 

Table 3-3 
tnterrupt Sequences 

ODIN HBE AO High Bus 

A. Non-Maskable Interrupt Control Sequences. 

FFFF0016 o o Don't Care 

None: Performed through Return from Trap '(RETT) instruction. 

Interrupt Acknowledge 

0100 

Interrupt Return 

1. 0110 

Interrupt Acknowledge 

1 0100 

Interrupt Return 

0110 

Interrupt Acknowledge 

1 0100 

B. Non-Vectored Interrupt Control Sequences. 

FFFE0016 o o Don't Care 

FFFE0016 o o Don't Care 

C. Vectored Interrupt Sequences: Non-Cascaded. 

FFFE0016 o Don't Care 

FFFE0016 o o Don't Care 

D. Vectored Interrupt Sequences: Cascaded . 

FFFE0016 ' o o Don't Care 

(The CPU here uses the Cascade Index to find the Cascade Address.) 

Low Bus 

Don't Care 

Don't Care 

Don't Care 

Vector: 
Range: 0-127 

Vector: Same as 
in Previous Int. 
Ack. Cycle 

Cascade Index: 
range -16 to -1 

2 0101 Cascade 0 1 or 0 or Vector, range 0-255; on appropriate 
Address 0* 1 * half of Data Bus for even/odd address 

Interrupt Return 

1 0110 FFFEOO'6 o o Don't Care 

(Tne CPU here uses the Cascade Index to find the Cascade Address.) 
2 0111 Cascade 0 1 or 0 or Don't Care 

Address 0* 1 * 

Cascade Index: 
same as in 
previous Int. 
Ack. Cycle 

Don't Care 

* If the Cascaded ICU Address is Even (AO is low), then the CPU applies HBE high and reads the vector number from 
bits 0-7 of the Data Bus. If the address is Odd (AO is high), then the CPU applies HBE low and reads the vector 
number from bits 8-15 of the Data Bus. The vector number may be in the range 0-255. 
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3.4.6 Slave Processor Communication 

In addition to its use as the Address Translation strap 
(Sec. 3.5.1), the AT /SPC pin is used as the data strobe 
for Slave Processor transfers. In this role, it is referred to 
as Slave Processor Control (SPC). In a Slave Processor 
bus cycle, data is transferred on the Data Bus (ADO
AD15), and the least significant two bits of CPU cycle 
status (STO-ST1) are monitored by each Slave Proces
sor in order to determine the type of transfer being 
performed. SPC is bidirectional, but is driven by the 
CPU during all Slave Processor bus cycles. See Sec_ 
3.9 for full protocol sequences. 

PREVo CYCLE 

I T40rTi 

PHI1 [ 

STO,sn [ 

ADS [ 

ODIN [ 

HBE 

_(3)[ 
OBE 

NOTE: 

(1) CPU samples Data Bus here. 
(2) Slave Processor samples CPU Status here. 

T1 T4 

~ ~ AD(O-15) 0(0-15) 
v 

AT/SPC SPC 

NS16032 SLAVE 
CPU PROCESSOR 

STO STO 

ST1 sn 

FIGURE 3-12. Slave Processor Connections. 

I 
NEXT CYCLE 

. T10RTi I 

(3) DBE and all other NS16201 TCU bus signals remain inactive because no ADS pulse is received from the CPU. 

FIGURE 3-13. CPU Read from Slave Processor. 
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16032-6 
" 3.4.6.1 Slave Processor Bus Cycles 

A Slave Processor bus cycle always takes exactly two 
clock cycles, labelled T1 and T4 (see Figures 3-13 and 
3-14). During a Read cycle, SPC is activated atT1, data 
is sampled at T 4, and SPC is removed. The Cycle 
Status pins lead the cycle by one clock period, and are 
sampled at the . leading edge of SPC. Dur~ Write 
cycle, the CPU applies data and activates SPC at T1, 
removing SPC at T 4. The Slave Processor latches status 
on the leading edge of SPC and latches data on the 
trailing edge. 

Since the CPU does not pulse the Address Strobe 
(ADS), no bus signals are generated by the NS 16201 
Timing Control Unit. The direction of a transfer is deter-

PREVo CYCLE I 
I T40RTi T1 

PHil [ 

SPC [ 

STO,STl [ 

ADS [ 

ODIN [ 

HBE [ 
_(2)[ 
DBE 

NOTE: 

~ National Semiconductor 
mined by the sequence ("protocol") established by the 
instruction under execution; but the CPU indicates the 
direction on the ODIN pin for hardware debugging 
purposes. 

,3.4.6.2 Operand Transfer Sequences 

A Slave Processor operand is transferred in one or more 
Slave bus cycles. A Byte operand is transferred on the 
,least-significant byte of the Data Bus (ADO-AD?), and a 
Word operand is transferred on the entire bus. A Double 
Word is transferred in a consecutive pair of bus cycles, 
least-significant word first. A Quad Word is transferred 
in two pairs of Slave cycles, with other bus cycles poss
ibly occurring between them. The word order is from 
least-significant word to most-significant. 

T4 I 
NEXT CYCLE 

T1 ORTi I 

(1) Arrows indicate points at which the Slave Processor samples. 

(2) DBE, b~..E!:Qvided~the NS16201 TCU. remains inactive due to the fact that no pulse is presented on ADS. TCU 
signals RD. WR and TSO also remain inactive. 

FIGURE 3-14. CPU Write to Slave Processor. 
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3.5 MEMORY MANAGEMENT OPTION 

The NS16032 CPU, in conjunction with· the NS16082 
Memory Management Unit (MMU), provides full support 
for address translation, memory protection, and memory 
allocation techniques up to and including Virtual Memory. 

3.5.1 Address Translation Strap 

The Bus Interface Control section of the NS16032 CPU 
has two bus timing modes: With or Without Address 
Translation. The mode QLoperation is selected by the 
CPU by sampling the AT ISPC (Address Translationl 
Slave Processor Cont~ £!!:!..9n the rising edge of the 
RST (Reset) pulse. If ATISPC is sampled as high, the 

bus timing is as previously described in Sec. 3.4. If it is 
sampled as low, two changes occur: 

1) An extra clock cycle, Tmmu, is inserted into all bus 
cycles except Slave Processor transfers. 

2) The DS/FLT Rin changes in function from a Data 
Strobe output (OS) to a Float Command input (FLT). 

The NS16082 MMU will itself pull the CPU AT/SPC pin 
low when it is reset, but this pin may be left floating in 
non-Memory-Managed systems. 

Note that the Address Translation strap does not speci
fically declare the presence of an NS16082 MMU, but 

T3 T4 I T1 OATi I 

FIGURE 3-15. Read Cycle with Address Translation (CPU Action). 
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only the presence of external address translation cir
cuitry. MMU instructions will still trap as being undefined 
unless the SETCFG (Set Configuration) instruction is 
executed to declare the MMU instruction set valid. See 
Sec. 2.1.3. 

3.5.2 Translated Bus Timing 

Figures 3-15 and 3-16 illustrate the CPU activity during a 
Read cycle and a Write cycle in Address Translation 
mode. The additional T-State, Tmmu, is inserted between 
T1 and T2. During this time the CPU places ADO-AD15 
and A 16-A23 into the TRI-STATE@ mode, allowing the 
MMU to assert the translated address and issue the 

I T40RTi I T1 I Tmmu 

PHil [ 

A 16-A23 [ -,+,,~~--'-"'+" '---f-' 

ADO-AD15 [ ~~~'-'-"'+-' 

STO-ST3 [ 

ODIN [-'+"~'-'-"~~ 

physical address strobe PAV. T2 through T4 of the cycle 
are identical to their counterparts without Address Trans
lation, with the exception that the CPU Address lines 
A 16-A23 remain in the TRI-STATE condition. This 
allows the MMU to continue asserting the translated 
address on those pins. 
Figures 3-17 and 3-18 show a Read cycle and a Write 
cycle as generated by the 16032/16082/16201 group. 
Note that with the CPU ADS signal going only to the 
MMU, and with the MMU PAV signal substituting for 
ADS everywhere else, Tmmu through T4 look exactly 
like T1 through T 4 in a non-Memory-Managed system. 
For the connection diagram, see Appendix B. 

T2 T3 T4 I T10RTi I 

FIGURE 3-16., Write Cycle with Address Translation (CPU Action). 
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I T40RTi I T2 T3 T4 I T10RTi I 
PHIl [ 

I 
PHYSICAL 

ADDRESS VALID 

ADO-AD1
S ['-4J-L.-'-'-'-'~ 

ADS [ 

PAV [ 

STO-ST3 [ 

ODIN [..L1o'-'-.L...L~....q..:...L.),----+----+----~----+-----+-,----+-

HBE [~..L.J.~~'--+J '----+----+----..J......----II------f.J ~_-+-_ 

NS1620l TCU BUS SIGNALS 
I 

DBE [--1---' 

TSO [ 

FIGURE 3-17. Memory-Managed Read Cycle. 
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I T40RTi T1 I Tmmu I T2 T3 T4 I T1 ORTi I 
PHI1 [ 

A16-A23 [ 

I I I VIRTUAL PHYSICAL 

Ij ~ :1(ADDRESS ADDRIESS VALID NEXTADbR ~ VALID I 

vIRTUAl PHYSICAL 

ADO-AD15 [ % ~ ~ADDRESS ADOREs'S DATA OUT NEXTADDR /j VALID VALID 

ADS [ IV V 
PAV [ IV , 

STO-STJ [ ~ ~ ~ STATUS VALID NEXT STATUS 

ODIN [ ~ ~ rI \ NEXT 

HBE [ % 6 ~ ~ VALID NEXT 

I.-

0 
ROY [ 

.... 
0 
::J ~ ~ ~ ~ ~ ~ ~ ~ ~ t% 
-c 
c 
0 
0 NS 16201 TCU BUS SIGNALS 

E 
Q) 

en 
RD [ (ij' 

c - V 
0 .... 
co 

WR [ Z 
- V 

DBE [ 

-U 
TSO [ 1/ 

1\ 
II 

-

FIGURE 3-18. Memory-Managed Write Cycle. 
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3.5.3 The FLT (Float) Pin 

In Address Translation mode. the DS/FLT pin is treated 
as the input command FLT (Float). Activating FLT during 
Tmmu causes the CPU to wait longer than Tmmu for 
address translation and validation. This feature is used 
occasionally by the NS16082 MMU in order to update its 
internal translation cache from page tables in memory. 
or to update certain status bits within them. 

Figure 3-19 shows the eHects. of FLT. Upon sampling 
FLT low. late in Tmmu. the CPU enters idle T-States (Tf) 
during which it: 

1) Sets ADO-AD15. A 16-A23. ADS and ODIN to the 
TRI-STATE condition ("floating"). 

2} Sets HBE low. 

3) Suspends further internal processing of the current 
instruction. This ensures that the current instruction 
remains abortable with retry. (See RST I ABT descrip
tion. Sec. 3.5.4.) 

Note that the ADO-AD 15 pins' may be briefly asserted 
during the first idle T-State. The above conditions remain 
in eHect until FLT again goes high. See the Timing 
Specifications. Sec. 4. 

I T1 I Tmmu I TI I TI I Tf I T2 

PHil [ JLJLJL-f1----f4 
A16·A23 [ 

ADO-AD15 [ ---- @---

ADS [ 

PAV [ 

FLT [ 

STO-STJ [ VALID VALID 

bDIN [ VALID VALID 

HBE [ 

FIGURE 3-19. FLT Float Command Timing. 
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3.5.4 Aborting Bus Cyctes 

The RST / ABT pin, apart from its Reset function (Sec. 
3.3), also serves as the means to "abort", or cancel, a 
bus cycle and the instruction, if any, which initiated it. An 
Abort ~uest is distinguished from a Reset in that the 
RST / ABT pin is held active for only one clock cycle. 

If RST / ABT is pulled low during Tmmu or Tf, this signals '. 
that the cycle must be aborted. The CPU itself will enter ' .. :.. 
T2 and then Ti, thereby terminating the cycle. Since it is 
the"MMU PAV signal which triggers a physical cycle, the 
rest of the system remains unaware that a cycle was 
even started. 

The NS16082 MMU will abort a bus cycle for either of 
two reasons: ' 

1) The CPU is attempting to access a virtual address 
which is not currently resident in physical memory. 
The referenced page must be brought into physical 
memory from mass storage to make it accessible to 
the CPU .. 

2) The CPU is attempting to perform an access which is 
not allowed due to the protection level assigned to 
that page. 

When a bus cycle is aborted by the MMU, the instruction 
which caused it to occur is also aborted in such a manner 
that it is guaranteed re-executable later. Due to the 
NS16000 Family instruction set definition and'its imple
mentation in the NS16032 CPU, the only information 
which is changed irrecoverably by such partly-executed 
instructions is information which does not affect their 
re-execution. 

3.5.4.1 The Abort Interrupt 

Upon aborting an instruction, the CPU immediately per
forms an interrupt through the ABT vector in the Interrupt 
Table (see Sec. 3.8). The Return Address pushed on the 
Interrupt Stack is the address of the aborted instruction, 
such that a Return from Trap (RETI) instruction will 
automatically retry it. 

The one exception to this sequence occurs if the aborted 
bus cycle was an instruction prefetch. If so, it is not yet 
certain that the aborted prefetched code is to be exe
cuted. Insted of causing an interrupt, the CPU only 
aborts the bus cycle, and stops prefetching. If the infor
mation in the Instruction Queue runs out, meaning that 
the instruction will actually be executed, the ABT inter
rupt will occur, in effect aborting the instruction which 
was being fetched. . 

3.5.4.2 Hardware Considerations 

In order to guarantee instruction retry, certain rules must 
be followed in applying an Abort to the CPU. These rules 
are followed by the NS 16082 Memory Management 
Unit. 

1412 

1) If FLT has not been applied to the CPU, the Abort 
pulse must occur during or before Tmmu. See the 
Timing Specifications, Figure 4-22. 

2) If FLT has been applied to the CPU, the Abort pulse 
must be applied before the T-State in which FLT goes 
inactive. The CPU will...D.Qt actually respond to the 
Abort command until FLT is, removed. See Figure 
4-23. 

3) No bus cycle may be aborted which is the Write half 
of a Read-Modify-Write operand access. The CPU 
guarantees that this will never be necessary for 
Memory Management functions by applying a special 
RMW status (Status Code 1011) during the Read 
half of the access. When the CPU presents RMW 
status, that cycle must be aborted if it would be illegal 
to write to any of the accessed addresses. 

If RST / ABT is pulsed at anytime other than as indicated 
above, it will abort the instruction currently under ex,ecu
tion, and will act as a very high-priority interrupt. How
ever, the program which was running at the time is not 
guaranteed recoverable, and should be terminated. 

3.6 BUS ACCESS CONTROL 

The NS16032 CPU has the capability of relinquishing its 
access to the bus upon request from a DMA device or 
another CPU. This capabi~ implemented on the 
HOLD (Hold Request) and HLDA (Hold Acknowledge) 
pins. By asserting HOLD low, an external device requests 
access to the bus. On receipt of HLDA from the CPU, 
the device may perform bus cycles, as the CPU at this 
point has set the ADO-AD15" A16-A23, ADS, ODIN and 
HBE pins to the TRI-STATE® condition. To return control 
of the bus to the CPU, the device sets HOLD inactive, 
and the CPU acknowledges return of the bus by setting 
HLDA inactive. 

How quickly the CPU releases the bus depends on 
whether it is idle on the bus at the time the HOLD 
request is made, as the CPU must always complete the 
current bus cycle. Figure 3-20 shows the timing sequence 
when the CPU is idle. In this case, the CPU grants the 
bus during the immediately following clock cycle. Figure 
3-21 shows the sequence if the CPU is using the bus at 
the time that the HOLD request is made. If the request is 
made during or before the clock cycle shown (two clock 
cycles before T4), the CPU will release the bus during 
the clock cycle following T 4. If the request occurs closer 
to T 4, the CPU may already have decided to initiate 
another bus cycle. In that case it will not grant the bus 
until after the next T 4 state. Note that this situation will 
also occur if the CPU is idle on the bus but has initiated a 
bus cycle internally. 

In a Memory-Managed system, the HLDA signal is con
nected in a daisy-chain through the NS16082, such that 
the MMU can release the bus if it is using it. 
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I Ti I Ti i· 
PHll[JLrLj 

• • I Ti Ti Ti 

~ ~ 
HOLD [ 

I 

HLDA [ 

AFFECTED SIGNALS 

ADS [ ------- H------- -------

----- 1r----- -----

ornN[ ---- ir---- ----- NEXT 

HBE [ NEXT 

NEXTADDR 

A 16-A23 [ """,+,-..L...L..'-'-""""'-I'" 
NEXT ADDR 

STI>-ST3 [-+---1-' ,"""..L...L..<~ !-L-L"""--"-""'-+'-~'-'-I.:..L..1'....L..L...L..L.~F-' ,-_N_E+-XT_S_TA_TU_S--+_ 

FIGURE 3-20. HOLD Timing. Bus Initially Idle. 
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T3 T4 Ti Ti Ti Ti 

HOlo[ 

HLDA[ 

AFFECTED SIGNALS 

ADS[ ---- H---- -----

es[ ~_-+--_-+-' 1r--- ----

DDiN[ VALID --- ~~--- NEXT 

~ 

0 ...... 
0 

HBE[ ::J 
-c VALID NEXT 
C 
0 
0 

E 
ADO-AOlS[ Q) NEXTADDR 

en 
(ij 
c 
0 A16-~23[ ~ VALID NEXTADDR as 
Z 

STO-ST3[ 

FIGURE 3-21. HOLD Timing, Bus Initially Not Idle. 
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3.7 INSTRYCTION STATUS 

In addition to the four bits of Bus Cycle status (STO-ST3), 
the NS16032 CPU also presents Instruction Status infor
mation on three separate pins. These, pins differ from 
STO-ST3 in that they are synchronous to the CPU's 
internal instruction execution section rather than to its 
bus interface section. 

PFS (Program Flow Status) is pulsed low as each in
struction begins execution. It is intended for debugging 
purposes, and is used that way by the NS 16082 Memory 
Management Unit. 

uis originates from the U bit of the Processor Status 
Register, and indicates whether the CPU is currently 
running in User or Supervisor mode. It is sampled by the 
MMU for mapping, protection and debugging purposes. 
Although it is not synchronous to bus cycles, there are 
guarantees on its validity during any given bus cycle. 
See the Timing Specifications, Figure 4-21. 

ILO (Interlocked Operation) is activated during an SBITI 
(Set Bit, Interlocked) or CBITI (Clear Bit, Interlocked) 
instruction. It is made available to external bus arbitra
tion circuitry in order to allow these instructions to 
implement the semaphore primitive operations for multi
processor communication and resource sharing. As with 
the uis pin, there are guarantees on its validity during 
the operand accesses performed by the instructions. 

. See the Timing Specification Section, Figure 4-19. 

3.8 NS16032 INTERRUP,T STRUCTURE 

INT, on which maskable interrupts may be requested, 

NMI, on which non-maskable interrupts may be re
quested, and 

MEMORY ~ 

~~ ___ C_A_SC_A_D_E_A_DD_R_O __ ~ 
CASCADE TABLE;:::~ : . 

~. CASCADEADDR14 

INTERRUPT BAS;] \ ~--C-A-S-C-AD-E-A-D-D-R-15--~ 
REGISTER I FIXED INTERRUPTS 

ANDTRAPS 

~ National Semiconductor 

RST / ABT, which may be used to abort a bus cycle 
and any associated instruction. It generates an inter
rupt request if an instruction was aborted. See 
Sec. 3.5.4. . 

In addition, there is a setof internally-generated "traps" 
which cause interrupt service to be performed as a 
result either of exceptional conditions' (e.g., attempted 
division by zero) or of specific instructions whose pur
pose is to cause a trap to occur (e.g., the Supervisor Call 
instruction). 
3.8.1 GenerallnterruptlTrap Sequence 

Upon receipt of an interrupt or trap request, the CPU 
goes through four major steps: 

1) Adjustment of Registers. 
Depending on the source of the interrupt or trap, the 
CPU may restore and/or adjust the contents of the 
Program Counter (PC), the Processor Status Regi
ster (PSR) and the currently-selected Stack Pointer 
(SP). A copy of the PSR is made, and the PSR is 
then set to reflect Supervisor Mode and selection of 
the Interrupt Stack. 

2) Saving Processor Status. 
The PSR copy is pushed onto the Interrupt Stack as 
a 16-bit quantity. 

3) Vector Acquisition. 
A Vector is either obtained from the Data Bus or is 
supplied by default. 

4) Service Call. 
The Vector is used as an index into the Interrupt 
Dispatch Table, whose base address is taken from 
the CPU Interrupt Base (INTBASE) Register. See 
Figure 3-22. A 32-bit External Procedure Descriptor 
is read from the table entry, and an External Proce
dure Call is performed using it. The MOD Register 
(16 bits) and Program Counter (32 bits) are pushed 
on the Interrupt Stack. 

r'31 ~~ 

0 NVI NON-VECTORED INTERRUPT 

1 NMI NON-MASKABLE INTERRUPT 

2 ABT ABORT 

3 FPU FPU TRAP 

4 ILL ILLEGAL OPERATION TRAP 

5 SVC SUPERVISOR CALL TRAP 

f VECTORED 

INTERRUPTS 

DISPATCH TABLE 
6 DVZ DIVIDE BY ZERO TRAP 

1 7 FLG FLAG TRAP 

8 BPT BREAKPOINT TRAP 

9 TRC TRACE TRAP 

10 UNO UNDEFINED INSTRUCTION TRAP 

11 1', ~ ~ RESERVED ~~ 
16 VECTORED 

INTERRUPTS 

r...., 

FIGURE 3-22. Interrupt Dispatch and Cascade Tables. 
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This process is illustrated in Figure 3-23, from the view
point of the programmer. 

Full sequences of events in processing interrupts and 
traps may be found as follows: 

PSR MOD 

~ ____ ST_A_TU_S ____ ~ ____ M_O_D_U_L_E __ ~~1 
RETURN ADDRESS 

INTBASE REGISTER 

I INTERRUPT BASE I 
I 1 

I ~ VECTOR 'q? 

DESCRIPTOR 

. 

Interrupt on INT or NMI pin: 
Abort Interrupt: 
Traps (except Trace): 
Trace Trap: 

... ----

~--------------~ 
INTERRUPT 

STACK 

r-------- ------, 
I I 
I I 
I CASCADE TABLE I 
I I 
I I 
I 

DISPATCH 

TABLE 

DESCRIPTOR (32 BITS) 

) 

It----· 16~T -16-"1 
"( 0 

MOO REGISTER ~ MODULE TABLE 

I NEW MODULE 

I MODULE TABLE ENTRY 

J 

MODULE TABLE ENTRY 
32 

STATIC BASE POINTER -~ 

LINK BASE POINTER 

~ ;.J PROGRAM BASE POINTER 

(RESERVED) 

j
l 32 BITS 

32 BITS 

PROGRAM COUNTER SBREGISTER 

1416 

ENTRY POINT ADDRESS \., [ NEW STATIC BASE 
1 

FIGURE 3-23. InterruptlTrap Service Routine Calling 
Sequence. 

I 

Sec. 3.8.7.1. 
Sec. 3.8.7.4. 
Sec. 3.8.7.2. 
Sec. 3.8.7.3. 
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3.8.2 Interrupt/Trap Return 

To return control to an interrupted program, one of two 
instructions is used. The RED (Return from Trap) instruc
tion (Figure 3-24) restores the PSR, MOD, PC and SB 
registers to their previous contents and, since traps are 
often used deliberately as a call mechanism for Super
visor Mode procedures, it also discards a specified num
ber of bytes from the original stack as surplus parameter 
space. RETT is used to return from any trap or interrupt 
except the Maskable Interrupt. For this, the RETI (Return 
from Interrupt) instruction is used, which also informs 
any external Interrupt Control Units that interrupt ser
vice has completed. Since interrupts are generally asyn
chronous external events, RETI does not pop para
meters. See Figure 3-25. 

3.8.3 Maskable Interrupts (The INT Pin) 

The INT pin is a level-sensitive input. A continuous low 

PROGRAM COUNTER, 

I RETURN ADDRESS -, 
f 1 

I 
STATUS MODULE 'I 
PSR MOD 

t 
MODULE TABLE ENTRY 

STATIC BASE POINTER - n 
LINK BASE POINTER 

PROGRAM BASE POINTER 

(RESERVED) 

SBREGISTER 

STATIC BASE 

(POP) 

(POP) 

~ National Semiconductor 

level is allowed for generating multiple interrupt·-re
quests. The input is maskable, and is therefore enabled 
to generate interrupt requests only while the Processor 
Status Register I bit is set. The I' bit is automatically 
cleared during service of an INT, NMI or Abort request, 
and is restored to its original setting upon return from the 
interrupt service routine via the REIT or RETI instruction. 

The INT pin may be configured via the SETCFG instruc
tion as either Non-Vectored (CFG Register bit I = 0) or 
Vectored (bit I = 1). 

3.8.3.1 Non-Vectored Mode 

In the Non-Vectored mode, an interrupt request on the 
INT pin will cause an Interrupt Acknowledge bus cycle, 
but the CPU will ignore any value read from the bus and 
use instead a default vector of zero. This mode is useful 
for small systems in which hardware interrupt prioritiza
tion is unnecessary. 

n 
BYTES 

· · · 

0 

r-

l 

· · · 

INTERRUPT 

STACK 

MODULE 

TABLE 

MODULE TABLE ENTRY 

) 

PARAMETERS 

STACK SELECTED 

IN NEWLY-

POPPEDPSR. 

~ J2BITS 

32 BITS 

· · · 

· · · 
POP AND 

DISCARD 

FIGURE 3-24. Return from Trap (RETT n) Instruction Flow. 
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"END OF INTERRUPT" 

BUS CYCLE 

" 

INTERRUPT 
CONTROL 

UNIT 

PROGRAM COUNTER 

I 
(POP) 

RETURN ADDRESS -

(POP) 

I STATUS MODULE 

PSR MOD 

INTERRUPT 
STACK 

· · · · · · 

0 
MODULE 
TABLE 

MODULE TABLE ENTRY 

) 

f 
MODULE TABLE ENTRY 

STATIC BASE POINTER - -----..", 

LINK BASE POINTER 

PROGRAM BASE POINTER 

(RESERVED) 

STATIC BASE 

SBREGISTER 

FIGURE 3-25. Return from Interrupt(RETI) Instruction Flow. 
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3.8.3.2 Vectored Mode: Non-Cascaded Case 

In,the Vectored mode, the CPU uses an NS16202 Inter
rupt Control Unit (ICU) to prioritize up to 16 interrupt 
~uests. Upon receipt of an interrupt request on the 
INT pin, the CPU performs an "Interrupt Acknowledge, 
Master" bus cycle (Sec. 3.4.2) reading a vector value 
from the low-order byte of the Data Bus. This vector is 
then used as an index into the Dispatch Table in order to 
find the External Procedure Descriptor for the proper 
interrupt service procedure. The service procedure 
eventually returns via the Return from Interrupt (RETI) 
instruction, which performs an End of Interrupt bus cycle, 
informing the ICU that it may re-prioritize any interrupt 
requests still pending. The ICU provides the vector num
ber again, which the CPU uses to determine whether it 
needs also!o inform a Cascaded leu (see below). 

In a system with only one ICU (16 levels of interrupt), the 
vectors provided must be in the range of 0 through 127; 
that is, they must be positive numbers in eight bits. By 
providing a negative vector number, an leu flags the 
interrupt source as being a Cascaded ICU (see below). 

3.8.3.3 Vectored Mode: Cascaded Case 

In order to allow up to 256 levels of interrupt, provision is 
made both in the CPU and in the NS16202 Interrupt 
Control Unit (ICU) to transparently support cascading. 
Figure 3-27, . shows a typical cascaded configuration. 
Note that the Interrupt output from a Cascaded leu 
goes to an Interrupt Request input of the Master ICU, 
which is the only ICU which drives the CPU INT pin. 

In a system which uses cascading, two tasks must be 
performed upon initialization: 

1) For each Cascaded ICU in the system, the Master 
ICU must be informed of the line number (0 to 15) on 
which it receives the cascaded requests. 

CONTROL 

NS16032 ADDRSBITS 

STATUS 1 

FROM 
ADDRESS CS 
DECODER 

~ National Semiconductor 

2) A Cascade Table must be established in memory. 
The Cascade Table is located !n a NEGATIVE direc
tion from the location indicated by the CPU Interrupt 
Base (INTBASE) Register; Its entries are 32-bit 
addresses, pointing to the Vector Registers of each 
of up to 16 Cascaded ICUs. 

Figure 3-22 illustrates the position of the Cascade 
Table. To find the Cascade Table entry for a Cascaded 
ICU, take its Master leu line number (0 to 15) and 
subtract 16 from it, giving an index in the range -16 to 
-1. Multiply this value by 4, and add the resulting nega-
tive number to the contents of the INTBASE Register 
The 32-bit entry at this address must be set to the 
address of the Hardware Vector Register of the Cas
caded ICU. This is referred to as the "Cascade Address:' 
Upon receipt of an inte'rrupt request from a Cascaded 
ICU, the Master ICU interrupts the CPU and provides 
the negative Cascade Table index instead of a (positive) 
vector number. The CPU, seeing the negative value, 
uses it as an index into the Cascade Table and reads the 
Cascade Address from the referenced entry. Applying 
this address, the CPU performs an "Interrupt Acknowl
edge, Cascaded" bus cycle (Sec. 3.4.2), reading the 
final vector value. This vector is interpreted by the CPU 
as an unsigned byte, and can therefore be in the range 
of 0 through 255. 
In returning from a Cascaded interrupt, the service pro
cedure executes the Return from Interrupt (RETI) instruc
tion, as it would for any Maskable Interrupt. The CPU 
performs an "End of Interrupt, Master" bus cycle (Sec. 
3.4.2), whereupon the Master ICU again provides the 
negative Cascade Table index. The CPU, seeing a nega
tive value, uses it to find the corresponding Cascade 
Address from the Cascade Table. Applying this address, 
it performs an "End of Interrupt, Cascaded" bus cycle 
(Sec. 3.4.2), informing the Cascaded ICU of the comple
tion of the service routine. The byte read from the Cas
caded ICU is discarded. 

IR1 

IR3 

IRS 
HARDWARE 

IR7 INTERRUPTS 
OR 

NS16202 IR9 CASCADED 
CONTROLLERS 

IR11 

IR13 

IRIS 

GO/IRO 

G1/IR2 

G2IIR4 

G3/IR6 
INTERRUPTS, 
CASCADED, 

G4/1R8 OR 
BIT 110 

G5IIR10 

G6IIR12 

G7/1R14 

FIGUR E3-26.lnterrupt Control Unit Connections (16 LevelS). 
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NS16032 
CPU 

GROUP 

STATUS 1 

FROM 
ADDRESS 
DECODER 
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CASCADED 
NS16202 

ICU 

CS 

INT 

MASTER 
NS16202 

ICU 

IR1 

IR3 

IRS 

IR7 HARDWARE 

IR9 INTERRUPTS 

IR11 

IR13 

IR15 

GOIIRO 

GlIIR2 

G211R4 

G311R6 INTERRUPTS 
OR 

G4/1R8 BIT 110 
G5IIR10 

G6/1R12 

G7/1R14 

INT I--------------------i INT ~-G~2JIR4 

IR6 

FROM 
ADDRESS CS 
DECODER 

FIGURE 3-27. Cascaded Interrupt Control Unit Connections. 

3.8.4 Non-Maskable Interrupt (The NMI Pin) 

The Non-Maskable Interrupt is J!"iggered whenever a 
falling edge is detected on the NlVfI pin. The CPU per
forms an "Interrupt Acknowledge, Master" bus cycle 
(Sec. 3.4.2) When processing of this interrupt actually 
begins. The Interrupt Acknowledge cycle differs from 
that provided for Maskable Interrupts in that the address 
presented is FFFF0016• The vector value used for the 
Non-Maskable Interrupt is taken as 1, regardless of the 
value read from the bus. 

The service procedure returns from the Non-Maskable 
Interrupt using the Return from Trap (RETT) instruction. 
No special bus cycles occur on return. 

For the full sequence of events in processing the Non
Maskable Interrupt, see Sec. 3.8.7.1. 

1420 

3.8.5 Traps 

A trap is an intemally-generated interrupt request caused 
as a direct and immediate result of the execution of an 
instruction. Traps recognized by the NS16032 CPU are: 

Trap (FPU): An exceptional condition was detected by 
the NS16081 Floating Point Unit or another Slave Pro
cessor during the execution of a Slave Instruction. This 
trap is requested via the Status Word returned as part of 
the Slave Processor Protocol (Sec. 3.9.1) . 

. Trap (ILL): Illegal operation. A privileged operation was 
attempted while the CPU was in User Mode (PSRbit 
U = 1). ' 

Trap (SVC): The Supervisor Call (SVC) instruction was 
executed. 

© Ie MASTER, 1983 
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Trap (DVZ): An attempt was made to divide an integer 
by zero. (The FPU trap is used for Floating Point division 
by zero.) 

Trap (FLG): The FLAG instruction detected a "1" in the 
CPU PSR F bit. 

Trap (SPT): The Breakpoint (BPT) instruction was 
executed. . 

Trap (TRC): The instruction just completed is being 
traced. See below. 

Trap (UNO): An undefined opcode was encountered by 
the CPU. 
The Return Address pushed by any trap except TRC is 
the address of the first byte of the instruction during 
which the trap occurred. Traps do not disable interrupts, 
as they are not associated with external events. 

A special case is the Trace Trap (TRC), which is enabled 
by setting the T bit in the Processor Status Register 
(PSR). At the beginning of each instruction, the T bit is 
copied into the PSR P (Trace "Pending") bit. If the P bit 
is set at the end of an instruction, then the Trace Trap is 
activated. If any other trap or interrupt request is made 
during a traced instruction, its entire service procedure 
is allowed to complete before the Trace Trap occurs. 
Each interrupt and trap sequence handles the P bit for 
proper tracing, guaranteeing one and only one Trace 
Trap per instruction, and guaranteeing that the Return 
Address pushed during a Trace Trap is always the ad
dress of the next instruction to be traced. 
3.8.6 Prioritization 

The NS 16032 CPU internally prioritizes simultaneous 
interrupt and trap requests as follows: 

1) Traps other than Trace (Highest priority) 
2) Abort 
3) Non-Maskable Interrupt 
4) Maskable Interrupts 
5) Trace Trap (Lowest priority) 

3.8.7 Interrupt/Trap Sequences: Detailed Flow 
For purposes of the following detailed discussion of 
interrupt and trap servicesequences, a single sequence 
called "Service" is defined in Figure 3-2B. Upon detect
ing any interrupt request or trap condition, the CPU first 
performs a sequence dependent upon the type of inter
rupt or trap. This sequence will include pushing the 
Processor Status Register and establishing a Vector 
and a Return Address. The CPU then performs the 
Service sequence. ' 
For the sequence followed in processing either Mask~ 
able or Non-Maskable interrupts (on the INT or NMI 
pins, respectively), see Sec. 3.B.7.1. For Abort inter
rupts, see Sec. 3.B.7.4. For the Trace Trap, see Sec. 
3.B.7.3, and for all other traps see Sec. 3.B.7.2. 

3.8.7.1 . Maskable/Noh-Maskable Interrupt 
Sequence 

This sequence .is performed by the CPU when the NMI 
pin receives a falling edge, or the TNT pin becomes 
active with the PSR I bit set. The interrupt sequence 
begins either at the next instruction boundary or, in the 
case of the String instructions, at the next interruptible 
point during its execution. . 
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1) If a String instruction was interrupted and not yet 
completed: 

a) Clear the Procesor Status Register P bit. 

b) Set "Return Address" to the address of the first 
byte of the interrupted.instruction. 

Otherwise, set "Return Address" to the address of 
the next instruction. 

2) Copy the Pro~essor Status Register (PSR) into a 
temporary register, then clear PSR bits S, U, T, P 
and I. 

3) Push the PSR copy onto the Interrupt Stack as a 
16-bit value. 

4) If the interrupt is Non-Maskable: 

a) Read a byte from address FFFFOO,s, applying 
Status Code 0100 (Interrupt Acknowledge, 
Master: Sec. 3.4.2). Discard the byte read. 

. b) Set "Vector" to 1. 

c) Go to Step 9. 

5) If the interrupt is Non-Vectored: 

a) Read a byte from address FFFEOO,s, applying 
Status Code 0100 (Interrupt Acknowledge, 
Master: Sec. 3.4.2). Discard the byte read. 

b) Set "Vector" to O. 

c) Go to Step 9. 

6) Here the interrupt is Vectored. Read "Byte" from 
address FFFEOO,s, applying Status Code 0100 (Inter
rupt Acknowledge, Master: Sec. 3.4.2). 

7) If "Byte" ~ 0, then set "Vector" to "Byte" and go to 
Step 9. 

8) If "Byte" is in the range -16 through -1, then the 
interrupt source is' Cascaded. (More negative values 
are reserved for future use.) Perform the following: 

a) Read the 32-bit Cascade Address from memory. 
The address is calculated as INTBASE + 4*Byte. 

b) Read "Vector:' applying the Cascade Address 
just read and Status Code 0101 (Interrupt 
Acknowledge, Cascaded: Sec. 3.4.2). 

9) Perform Service (Vector, Return Address), Figure 
3-28. 

Service (Vector, Return Address): 

1) Push MOD Register onto the Interrupt Stack as a 16-bit value. (The PSR 
has already been pushed as a 16-bit value.) 

2) Push the Return Address onto the Interrupt Stack as a 32-bit quantity. 

3) Read the 32-bit External Procedure Descriptor from the Interrupt Dis
patch Table: address is Vector'4 + INTBASE Register contents. 

4) Move the Module field of the Descriptor into the MOD Register. 

S) Read the new Static Base pOinter from the memory address contained 
in MOD, placing it into the SB Register. 

6) Read the Program Base pointer from memory address MOO+8, and add 
to it the Offset field from the Descriptor, placing the result in the Program 
Counter. 

FIGURE 3-28. Service Sequence. 
Invoked during all interrupt/trap sequences. 
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3.8.7.2 Trap Sequence: Traps Other Than Trace 

1) Restore the currently selected Stack Pointer and the 
Processor Status Register to their original values at 
the start of the trapped instruction. 

2) Set "Vector" to the value corresponding to the trap 
type. 

FPU: 
ILL: 

SVC: 
DVZ: 
FLG: 
BPT: 
UND: 

Vector = 3. 
Vector = 4. 
Vector = 5. 
Vector = 6. 
Vector = 7. 
Vector = 8. 
Vector = 10. 

3) Copy the Processor Status Register (PSR) into a 
temporary register, then clear PSR bits S, U, P and T. 

4) Push the PSR copy onto the Interrupt Stack as a 
16-bit value. 

5) Set "Return Address" to the address of the first byte 
of the trapped instruction. ' 

6) Perform Service (Vector, Return Address), Figure 
3-2B. 

3.8.7.3 Trace Trap Sequence 

1) ;In the Processor Status Register (PSR), clear the P 
bit. 

2) Copy the PSR into a temporary register, then clear 
PSR bits S, U and T. 

3) Push the PSR copy onto the Interrupt Stack as a 
16-bit value. 

4) Set "Vector" to 9. 

5) Set "Return Address" to the address of the next 
instruction. 

6) Perform Service (Vector, Return Address), Figure 
3-2B. 

3.8.7.4 Abort Sequence 

1) Restore the currently selected Stack Pointer to its 
original contents at the beginning of the aborted 
instruction. 

2) Clear the PSR P bit. 

3) Copy the PSR into a temporary register, then clear' 
PSR bits S, U, T and I. 

4) Push the PSR copy onto the Interrupt Stack as a 
16-bit value. 

5) Set "Vector" to 2. 

6) Set "Return Address" to the address of the first byte 
of the aborted instruction. 

'?) Perform Service (Vector, Return Address), Figure 
3-2B. 

3.9 SLAVE PROCESSOR INSTRUCTIONS 

The NS 16032 CPU recognizes three groups of instruc
tions as being executable by external Slave Processors: 

Floating Point Instruction Set 
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Memory Management Instruction Set 
Custom Instruction Set 

Each Slave Instruction Set is validated by a bit in the 
Configuration Register (Sec. 2.1.3). Any Slave Instruc
tion which does not have its corresponding Configura
tion Register bit set will trap as undefined, without any 
Slave Processor communication attempted by the CPU. 
This allows software simulation of a non-existent Slave 
Processor. 

Step Status 

10 

2 

3 

4 

5 

6 

7 

OP 

OP 

ST 

OP 

Status Combinations: 

Send 10 (10): Code 1111 
Xfer Operand (OP): Code 1101 
Read Status (Sn: Code ,1110 

Action 

CPU Send 10 Byte. 

CPU Sends Operation Word. 

CPU Sends Required Operands. 

Slave Starts Execution. CPU Pre-fetches. 

Slave Pulses SPC Low. 

CPU Reads Status Word. (Trap? Alter Flags?) 

CPU Reads Results (If Any). 

FIGURE 3-29. Slave Processor Protocol. 

3.9~ 1 Slave Processor Protocol 

Slave Processor instructions have a three-byte Basic 
Instruction field, consisting of an ID Byte followed by an 
Operation Word. The ID Byte has three functions: 

1) It identifies the instruction as being a 
Slave Processor instruction. 

2) It specifies which Slave Processor will 
execute it. 

3) It determines the format of the following 
Operation Word ofthe instruction. 

Upon receiving a Slave Processor instruction, the CPU 
initiates the 'sequence outlined in Figure 3-29. While 
applying Status Code 1111 (Broadcast ID, Sec. 3.4.2), 
the CPU transfers the 10 Byte on the least-significant 
half of the Data Bus (ADO-AD?). All Slave Processors 
input this byte and decode it. The Slave Processor 
selected by the 10 Byte is activated, and from this point 
the CPU is communicating only with it. If any other slave 
protocol was in progress (e.g., an aborted Slave instruc
tion), this transfer cancels it. 

The CPU next sends the Operation Word while applying 
Status Code 1101 (Transfer Slave Operand, Sec. 3.4.2). 
Upon receiving it, the Slave Processor decodes it, and 
at this point both the CPU and the Slave Processor are 
aware of the number of operands to be transferred 
and their sizes. The operation Word is swapped on the 
Data Bus; that is, bits 0-7 appear on pins ADB-AD15 
respectively, and bits 8-15 appear on pins ADO-AD7 
respectively. 

Using the Addressing Mode fields within the Operation 
Word, the CPU starts fetching operands and issuing 
them to the Slave Processor. To do so, it references any 
Addressing Mode extensions which may be appended 
to the Slave Processor instruction. Since the CPU is 
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solely responsible for memory accesses, these exten~ I 
sions are not sent to the Slave processor. The Status 
Code applied is 1101 (Transfer Slave Processor Oper
and, Sec. 3.4.2). 

After the CPU has issued the last operand, the Slave 
Processor starts the actual execution of the instruction. 
Upon completion, it will signal the CPU by pulsing SPC 
low. To allow for this, and for the Address Translation strap 
function, AT ISPC is normally held high only by an internal 
pull-up device of approximately 5K ohms. 

While the Slave Processor is executing the instruction, 
the CPU is free to prefetch instructions into its queue. If it 
fills the queue before the Slave Processor finishes, the 
CPU will wait, applying Status Code 0011 (Waiting for 
Slave, Sec. 3.4.2). 

Upon receiving the pulse on SPC, the CPU uses SPC to 
read a Status Word from the Slave Processor, applying 
Status Code 1110 (Read Slave Status, Sec. 3.4.2). This 
word has the format shown in Figure 3-30. If the Q bit 
("Quit': Bit 0) is set, this indicates that an error was 
detected by the Slave Processor. The CPU will not con
tinue the protocol, but will immediately trap through the 
FPU vector in the Interrupt Table. Certain Slave Proces
sor instructions cause CPU PSR bits to be loaded from 
the Status Word. 

The last step in the protocol is for the CPU to read a 
result, if any, and transfer it to the destination. The Read 
cycles from the Slave Processor are performed by the 
CPU while applying Status Code 1101 (Transfer Slave 
Operand, Sec. 3.4.2). 

~ National Semiconductor 

An exception to the protocol above is the LMR (Load 
Memory Management Register) instruction, and a 
corresponding Custom Slave instruction (LCR: Load 
Custom Register). In executing these instructions, the 
protocol ends after the CPU has issued the last operand. 
The CPU does not wait for an acknowledgement from 
the Slave Processor, and it does not read status. 

3.9.2 Floating Point Instructions 

Table 3-4 gives the protocols followed for each Float
ing Point instruction. The instructions are referenced by 
their mnemonics. For the bit "encodings of each instruc
tion, see Appendix A. 

The Operand class columns give the Access Classes 
for each general operand, defining how the addressing 
modes are interpreted (see Programmer's Manual). 

The Operand Issued columns show the sizes of the 
operands issued to the Floating Point Unit by the CPU. 
"0" indicates a 32-bit Double Word. "i" indicates that 
the instruction specifies an integer size for the operand 
(B = Byte, W = Word, D = Double Word). "f" indicates 
that the instruction specifies a Floating Point size for the 
operand (F =·32-bit Standard Floating, L = 64-bit Long 
Floating). 

The Returned Value Type and Destination column gives 
the size of any returned value and where the CPU 
places it. The PSR Bits Affected column indicates which 
PSR bits, if any, are updated from the Slave Processor 
Status Word (Figure 3-30). 

Table 3-4. 
Floating Point Instruction Protocols. 

Operand 1 Operand 2 Operand 1 Operand 2 Returned Value PSR Bits 
Mnemonic Class Class Issued Issued Type and Dest. Affected 

ADDf read.f rmw.f fto Op. 2 none 
SUBf read.f rmw.f ftoop.2 none 
MULf read.f rmw.f fto Op. 2 none 
DIVf read.f rmw.f ftoOp.2 none 

MOVf read.f write.f N/A fto Op. 2 none 
ABSf read.f , write.f N/A ftoOp.2 none 
NEGf read.f write.f N/A fto Op. 2 none 

CMPf read.f read.f f N/A N,Z,L 

FLOORfi read.f write.i N/A i toop. 2 none 
TRUNCfi read.f write.i N/A itoOp.2 none 
ROUNDfi read.f write.; N/A ito Op. 2 none 

MOVFL read.F write.L f N/A L toOp. 2 none 
MOVLF read.L write.F L N/A FtoOp.2 none 

MOVif read.i write.f N/A f to Op. 2 none 

LFSR read. 0 N/A D N/A N/A none 
SFSR write. 0 N/A N/A N/A DtoOp.1 none 

NOTE: 

D = Double Word 
i = Integer size (B,W,D) specified in mnemonic. 
t = Floating Point type (F,L) specified in mnemonic. 
NI A = Not Applicable to this instruction 
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15 8 7 o 

100000000lNZFOOLooJ 

New PSR Bit VaIUe(S)&-~ ) 
"Ouit": Terminate Protocol. Trap(FPU). 

FIGURE 3-30. Slave Processor Status Word Format. 

Any operand indicated as being of type "f" will not cause 
a transfer if the Register addressing mode is specified. 
This is because the Floating Point Registers are physi
cally on the Floating Point Unit and are therefore avail
able without CPU assistance. 

3.9.3 Memory Management Instructions 

Table 3-5 gives the protocols for Memory Manage
ment instructions. Encodings for these instructions may 
be found in Appendix A. 

In executing the RDVAL and WRVAL instructions, the 
CPU calculates and issues the 32-bit Effective Address 
of the single operand. The CPU then performs a single
byte Read cycle from that address, allowing the MMU to 
safely abort the instruction if the necessary information 
is not currently in physical memory. Upon seeing the' 
memory cycle complete, the MMU continues the proto
col, and returns the validation result in the F bit of the 
Slave Status Word. 

The size of a Memory Management operand is always a 
32-bit Double Word. For futher details of the Memory 
Managemenf Instruction set, see the Programmer's 
Manual and the NS16082 MMU Data Sheet. 

Table 3-5. 
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Memory Management Instruction Protocols. 

Operand 1 Operand 2 Operand 1 Operand 2 Returned Value PSR Bits 
Mnemonic Class Class Issued Issued Type and Dest. Affected 

RDVAL * addr N/A 0 N/A N/A F 
WRVAL * addr N/A 0 N/A N/A F 

Uy1R* read.D N/A D N/A N/A none 
SMR* write. 0 N/A N/A N/A o to Op. 1 none 

NOTE: In the RDVAL and WRVAL instructions, the CPU issues the address as a Double Word, and performs a single-byte 
Read cycle from that memory address. For details, see the Programmer's Manual and the NS16082 Memory Management 
Unit Data Sheet. 

D = Double Word. 
* = Privileged Instruction: will trap if CPU is in User Mode. 
N/ A = Not Applicable to this instruction. . 
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3.9.4 Custo'm Slave Instructions 

Provided in the NS16032 is the capability of communi
cating with a user-defined, "Custom" Slave Processor. 
The instruction set provided for a Custom Slave 
Processor defines the instruction formats, the operand 
classes and the communication protocol. Left to the 
user are the interpretations of the Op Code fields, the 
programming model of the Custom Slave and the actual 
types of data transferred. The protocol specifies only the 
size of an operand, not its data type. 

Table 3-6 lists the relevant information for the Custom 
Slave instruction set. The designation "c" is used to 
represent an operand which can be a 32-bit ("O") or 
64-bit ("a") quantity in any format; the size is deter
mined by the suffix on the mnemonic. Similarly, an "i" 
indicates an integer size (Byte, Word, Double Word) 
selected by the corresponding mnemonic suffix. 

For the instruction encodings, see Appendix A. 

Table 3-6. 
Custom Slave Instruction Protocols. 

Operand 1 Operand 2 Operand 1 Operand 2 Returned Value PSR Bits 
Mnemonic Class Class Issued Issued Type and Dest. Affected 

CCALOc read.c rmw.c c c cto Op. 2 none 
CCAL1c read.c rmw.c c c ctoOp.2 none 
CCAL2c read.c rmw.C c c ctoOp.2 none 
CCAL3c read.c rmw.c c c cto Op. 2 none 

CMOVOc read.c write.c c N/A cto Op. 2 none 
CMOV1c read.c write.c c N/A cto Op. 2 none 
CMOV2c read.c write.c c N/A ctoOp.2 none 

CCMPc read.c read.c c c N/A N,Z,L 

CCVOci read.c write.i c N/A i toOp. 2 none 
CCV1ci read.c write.i c N/A i toOp. 2 none 
CCV2ci read.c writej c N/A i toOp. 2 none 
CCV3ic read.i write.c i N/A ctoOp.2 none 
CCV4DQ read.D write.Q D N/A QtoOp.2 none 
CCVSOD read.Q write.D Q N/A DtoOp.2 none 

LCSR read.D N/A D N/A N/A none 
SCSR write.D N/A N/A N/A DtoOp.2 none 

CATSTO* addr N/A D N/A N/A F 
CATST1 * addr N/A 0 N/A N/A F 

LCR * read.D N/A D N/A N/A none 
SCR* write.D N/A N/A N/A DtoOp .. 1 none 

NOTE: 
o = Double Word. 
i = Integer size (B,W,D) specified in mnemonic. 
c = Custom size (0:32 bits or Q: 64 bits) specified in mnemonic. 
* = Privileged Instruction: will trap if CPU is in User Mode. 
N/ A = Not Applicable to this instruction. 
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NS16081 Floating-Point Unit 

General Description Features 

• Both 32-bit and 64-bit operation 
The NS16081 is the Floating-Point Unit (FPU) in the' 
NS16000 microprocessor family. The NS16081 operates 
as a slave processor, and the NS16081 instruction set 
appears to lh~ programmer as part of the NS16000 . 
instruction set. Thus, the user can utilize all the powerful 
addressing modes and data types present in the 
NS16000 architecture. The FPU performs both single
precision (32-bit) and double-precision (64-bit) floating
pOint arithmetic, and conforms to the proposed IEEE 
format. The FPU instruction set includes Add, Subtract, 
Multiply, Divide, and other popular arithmetic opera
tions. The FPU is compatible with all microprocessors in 
the NS16000 family. 

• Eight on-board, general-purpose, 32-bit registers 

• Conforms to proposed IEEE format 
• Accepts direct memory-te-memory operation 
• High-speed execution-typical values (at 10MHz) 

are: 
32-bit 64-bit 

Add 7.4 Jls . 7.4 Jls 
Multiply 4.8 Jls 6.2 Jls 
Divide 8.9 Jls 11.8 Jls 

• High-speed XMOSTII technology 

• Single, +5V supply 

• 24-pin package 
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NS16081 Pin Descriptions 
Figure 1 is an NS16081 connection diagram. The func
tion of each pin is described below. 

00-015: Data input and output pins 
VCC, GND: +5V, signal ground power pins 
ClK: TTL-compatible clock input 
RST: Slave processor reset input 
STO, ST1: Status input lines (from CPU) 
SPC: Bidirectional slave processor communication 

line 

NS16081 
Dual-In-Une Package 

010 
09 
08 
07 
06 
05 
04 
03 
02 
01 
DO 

GNol 

TOP VIEW 

Vec 
STO 
STl 
SPC 
011 
012 
013 
014 
015 
RSf 
ClK 
GNoB 

FIGURE 1. FPU Pinout 

Functional Description 

REGISTER SET 

OCl ~99-2 

The NS16081 FPU has nine on-board, 32-bit registers. 
Eight are. general-purpose registers and one is dedica
ted to FPU status. Figure 2 illustrates the FPU register set 
layout. . 

DEDICATED GENERAL .. 32 • .. 32 II 

FSR FO 

Fl 

F2 

F3 

F4 

F5 

F6 

F7 

FIGURE 2. Register Set Layout OC1799-3 
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Each general-purpose register holds a 32-bit, single
precision, floating-point operand. For 64-bit, double
precision operation, a pair of general-purpose 'registers 
are concatenated. Register pairs consist of one even
numbered (N) and one odd-numbered (N+1) register. In 
double-preCision operation, register pairs are identified 
by the even-numbered register of the pair. 

Figure 3 shows the possible FPU floating-point formats. 

The FPU Status Register (FSR) stores control and error 
data. Users can write control words to the FSR and read 
FPU operation and error status from the FSR. 

The control options available via the FSR include ena
bling CPU traps, enabling FPU errors, and setting the 
rounding mode. Writing the FSR allows the user to 
specify one of the following rounding modes: 

• Round to nearest 

• Round towards zero 
o Round towards + infinity 

• Round towards -·infinity 

The error conditions reported via the FSR include the 
following: 

• Underflow: If a result is too small (after rounding) to 
be represented as a normalized number, the FPU sets 
the underflow error bit in the FSR. If the trap enable bit is 
set, an underflow error traps the CPU. If the trap enable 
bit is not set, the result returned to the CPU is zero. 

• Illegal Division: If adivisoriszero, the FPU generates a 
trap to the Cpu. 

• Illegal Instruction: If an undefined opcode is received, 
the FPU generates a trap to the CPU. 

• Reserved Operand: If a reserved operand is received, 
the FPU generates a trap to the CPU. 

Note: A reserved operand is defined as either an all-zero 
exponent, with the fraction not zero, or an all-one expo
nent. 

• Inexact Result: The inexact result bit is set in the FSR if 
the result of an operation (after rounding) cannot be 
represented properly. If the trap enable bit is set, the FPU 
generates a trap to the CPU. 

INSTRUCTION SET 

The NS16081 FPU instruction set provides the following 
operations: 
Add, Subtract, Multiply, DIvide: These instructions pro
vide basic arithmetic operations for two 32-bit or 64-bit 
operands. 

Compare: This instruction compares the magnitude of 
two 32-bit or 64-bit operands and posts the results in the 
Processor Status Register (PSR) of the CPU. (Refer to 
each individual CPU's data sheet for details on the PSR.) 
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NS16082 Memory 
Management Unit (MMU) 

-General' Description 
The NS16082 Memory Management Unit (MMU) provides 
hardware support for demand-paged virtual memory man
agement. Its specific capabilities include fast dynamic 
address translation, protection on individual 512-byte 
pages, and detailed status to assist an operating system 
in efficiently managing up to 16 MB of physical memory. 
Support for virtual machine implementations is provided, 
along with comprehensive software debugging features. 

High-speed address translation is performed on-chip 
through a 32-entry associative cache, which maintains 
itself from tables in memory with no software interven
tion. Protection violations "and page faults (references 
to nonresident pages) are automatically detected by the 
MMU, invoking the instruction abort with retry feature of 
the CPU. This fault handling mechanism provides the 
necessary hooks for virtual memory and virtual 
machines. 

Additional features for program debugging include two 
hardware breakpoint registers and a program flow 
traceback facility, which provide the programmer with 
powerful stand-alone debugging capability even with
out expensive test equipment. 

NS16082 MMU Block Diagram 

-
+ 

1/0 
ADDRESS AND BUFFERS -CONTROL LINES AND 

LATCHES 

+ 

ISE is a trademark of Nationlll Semiconductor Corporation. 

©1982 National Semicondl,!ctor Corporation OC1647 
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Features 
• Dynamic address translation 

• 32-entry on-chip translation cache, updated 
automatically from page tables in memory 

• Full hardware support for virtual memory and 
virtual machines 

• Security mechanisms implemented via access level 
checking and dual-space mapping 

• Program debugging support: 
- Two breakpoint registers 

- "Break on Branch" mode 

- Program flow traceback 

• High-speed XMOS technology 

• 48-pin dual-in-line package 

• Single 5V supply 
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NS16082 
Absolute Maximum Ratings 
Temperature Under Bias 

Storage Temperature 

All Input or Output Voltages 
with respect to GND 

Power Dissipation 

O°C t6 70°C 

-65°C to 150°C 

-0.5Vto +7.0V 

1.5Watt 

Note: Absolute maximum ratings are those values 
beyond which the safety of the device cannot be guar
anteed. Continuous operation at these limits is not 
intended. Therefore, operation should be limited to 
those conditions specified under DC Electrical 
Characteristics (see below). 

DC Electrical Characteristics Vee=5V±5% 

Symbol Parameter Test Min_ Max. 

VIL Input Low Voltage -0.5 +0.8 

VIH Input High Vo.ltage 2.0 Vee +0.5 

VOL Output Low Voltage IOL=2.0mA 0.45 

VOH Output High Voltage 10H = - 400JjA 2.4 

lee Power Supply Current TA =O°C 300 

IlL Input Leakage Current 0< VIN < Vee 10 

10L Output Leakage Current 0.45 < Va < Vee 10 

NS16082 MMU Bit Maps 

(Reserved) BN : TET ERC 

31 16 I 15 

Memory Management Status Register (MSR) 

(Reserved) Address Bits 10-23 000000000 

24 23 10 9 

I 31 24 23 

! : 

BS (Reserved) 

31 24 23 

gen 

23 

, : 

© Ie MASTER 1983 

Page Table Base Registers (PTBO, PTB1) 

Errorllnvalidate Address Register (EIA) 
Program Flow Registers (PFO, PF1) 

: Ad~ress 

Breakpoint Registers (BPRO, BPR1) 

: 
Breakpoint Counter Register (BCNn 

Page Frame Number 

Page Table Entry (PTE) In Memory 

opcode 

Operation Word 8 

Slave Instruction Format 

: I : 
9 8 

Virtual Address Format 

(Reserved) 

9 8 

o 1 

10 Code 

1 0 

Unit 

V 

V 

V 

V 

mA 

JjA 

JjA 

o I 

o I 

: 
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NS16082 
1 Pin Descriptions 
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Pin Configuration 

1 Pin Descriptions 

Vcc 
A 23 

A 24 

PAV 

ST 0 

ST 1 

ST 2 

ST 3 

uis 
AT ISPC 

RSf I ABT 

ROY 
PHI2 

PHil 
GNDB 

The following is a brief description of all NS16082 pins. 
The descriptions reference portions of the functional 
descriptions, Section 3. 

1.1 Supplies 

Power (Vce>: + 4.75 to 5.25 V DC supply. (Sec. 3.1) 

Logical Ground (GNDL): Internal Logic Common Ground. 
(Sec. 3.1) 

Buffer Ground (GNDB): Signal Ground and Power Supply 
return. (Sec. 3.1) 

1.2 Input Signals 

Clock (PHI1, PHI2): Two-phase clocking signals from 0.5 
to 10 MHz MOS Level clocks from NS16201 clock gen~ 
erator. See NS16032. 

Ready (ROy): Used by slow memories to extend the 
memory cycle for more than four clock periods. It is syn
chronized externally and sampled at the beginning of T3. 

Hold Request (HOLD), (HLDAI), (HLDAO): Hold/Hold Ac
knowledge Input/Hold Acknowledge Output-three pins 
for active low signals used in DMA transfers. A DMA de
vice requests the bus pulling the HOLD line low. HLDAI is 
connected to the HLDA output lineof the CPU and HLDAO 
is output to the DMA device. 

Reset (RSn: System reset, active low. 

Status Lines (5TO-3): Status lines output by the CPU. 
Active from T4 of previous bus transfer through T3 ·of 
present bus transfer. See NS16032 Data Sheet for 
assignments. 

Program Flow Status (PFS): Active low pulse issued by 
the CPU at the beginning of each instruction. 
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UserlSupervisor Modes (U/S): This signal is provided by 
the CPU, from its U-bit in Program Status Register (PSR). 
It is used by the MMU for memory protection and for se
lection of the Address Space (in Dual Space mode only). 

Address Strobe Input (ADS): Active low pulse received 
from the CPU during T1. Used as a strobe to latch the 
virtual address from the multiplexed bus. 

1.3 Output Signals 

Reset Output or Abort (RST/ABT): Active low pulse 
accepted by the CPU during TMMU or T2. When active, 
the CPU is interrupted. The MMU status register (MSR) 
holds the information about the cause of the abort. 
When held longer than one clock cycle it is interpreted 
by the CPU as a reset signal. Upon receiving the RST 
signal on its own pin, the MMU will activate the 
RST/ABT pin to reset the CPU. 

Interrupt Output (lNT): Active low pulse used by the 
debug functions to inform the CPU (when connected to 
its NMI input) or external hardware that a break 
condition has occurred. The MMU status register (MSR) 
holds the information about the cause of the interrupt. 

Float Output (FLT): An active low signal that floats the 
CPU from the bus, when the MMU has to get Page'Table 
Entries from memory. It is sampled by the CPU during 
TMMU. It is held high during reset. 

Physical Address Valid (PAV): Active low pulse gener
ated during TMMU. Used as a strobe pulse by the memory 

,address latches. It floats during HOLD ACKNOWL
EDGE and it is also pulsed when FLT is active to access 
page tables. 

Most significan,t bit of Physical Address (A24): Valid 
from TMMU to T4. 

Hold Acknowledge Output (HLDAO): See Hold Request. 
(Sec. 1.2) 

1.4 Input·Output Signals 

Multiplexed Address/Data Bus (ADO-AD15): During 
clock period T1, contains the Virtual Address (output by 
the CPU). During period TMMU contains the PhYSical 
Address (output by the MMU). During periods T2-T4 con
tains Data (output by the CPU, memory or MMU). 

Virtual/Physical Address Multiplexed Bus (A16-A23): 
High-order bits of address. During T1, the bus contains 
.the Virtual Address (output by the CPU). During TMMU
T 4' it contains the Physical Address (output by the 
MMU). 

Data Direction In (ODIN): As an input indicates to the 
MMU the type of memory cycle: Low for Read and high 
for Write. When the CPU tri-states this line, the line is 
driven by the MMU allowing it to read/write in the 
memory pages independently of the CPU. 

Address Translation or Slave Processor Control (AT/SPC): 
A bidirectional control line used in slave instructions. For 
a description of the characteristics of this line refer to 
the NS16032 CPU Data Sheet. During reset it is held low 
by the MMU to set the CPU for the Address Translation 
mode. 
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2 General Description 
For purposes pf address translation, memory is divided 
into 512-byte pages. A virtual address for the MMU is 
composed of two fields: a virtual page frame number and 
a 9-bit offset. The offset is unchanged by the translation 
algorithm. The MMU translates the virtual page number 
to a physical page number, according to page tables 
stored in memory. 

The Operating System and MMU exchange information 
on the status of the memory pages through a Page Table 
in physical memory. The entries track both the presence 
of a page in the physical memory and the protection level 
of that page. 

By manipulating the page tables, an Operating System 
dynamically controls the mapping of virtual to physical 
addresses. In particular, the Operating System may 
specify that references to certain pages should generate 
translation error aborts. This mechanism implements 
virtual memory management and protection. 

The virtual address output from the NS16032 CPU is 24 
bits wide while the physical address output from the 
MMU is 25 bits wide. The extra bit (bit 25) can partition 
memory, making it especially useful in an In-System 
Emulation (ISETM) environment. 

The MMU has an internal cache memory which contains 
direct virtual-to-physical address mappings of the 32 
most recently used pages. Thus, most address transla
tions take only one additional clock cycle. The "hit rate" 
of the cache memory is usually better than 98%, so that 
the time overhead involved in dynamic translation is ' 
minima/. 

The MMU is also capable of debugging support. The 
MMU's ability to perform program flow tracing and 
address breakpoints aids debugging. 

Program flow tracing allows software to reconstruct the 
sequence of instructions executed prior to an exception 
or a breakpoint. The address of a nonsequential instruc
tion is stored and a count is kept of the number of in
structions following until the next nonsequential 
instruction is reached. The MMU enables retracing of 
two such branchings with no effect on execution time. 
By enabling a speCial "Break on Nonsequential ~etch" 
feature, a table of arbitrary length can be maintained. 

Up to two breakpoint addresses, virtual or physical, may 
be activated in the MMU. A counter may be attached 
to one of these, enabling "break on N occurances" 
capability. 

2.1 Internal Organization 

Internal organization of the NS16032 MMU consists of 
five functional blocks and their respective addressable 
registers. These are shown in Figure 2-1. Both internal 
and external MMU connections are shown in the block 
diagram. Detailed block and register operation is des
cribed in the following subsections. 

2.1.1 Hardware Debug Block 

This block contains the registers, counters, and logic 
which allow the execution of program breakpoints. The 
circuits also permit program flow traCing, which, in turn, 
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enables the software to reconstruct the sequence of in
structions executed before breakpoint. 

Program flow tracing information is recorded in the two 
24-bit Program Flow registers (PFO and PF1). The 32-bit 
Sequential Counter (SC) contains the number of se
quentially executed instructions following the last two 
program flow changes. The PF registers store the virtual 
addresses of the last two non sequentially executed in
structions. If such an address is obtained, it is entered 
intoPFO. The old PFO contents are shifted into PF1; the 
previous contents of PF1 are lost. The corresponding 
counts in the halves of SC are transferred similarly. For 
the user, these are read-only registers read by means of 
the Store Memory Management Register (SMR) slave in
struction. A Load Memory Management Register (LMR) 
instruction addressing any of the PF registers will reset 
the' PF and SC registers. 

The debug block includes the following registers. Each 
is described below. Particular emphasis is placed on 
the the MMU Status Register (MSR). 

• MMU Status Register (MSR) 

• Program Flow Registers (PFO and PF1) 

• Sequential Counter (SC) 

• Breakpoint Registers (BPRO and BPR1) 

• Breakpoint Counter Register (BCNT) 

Memory Management Status Register 

The Memory Management Status Register (MSR) speci
fies the operational mode and current processing status 
of the MMU. The register permits user control of address 
translation, breakpoints, and program tracing. The MMU 
Status Register is 32 bits in length. The MSR format is 
shown on page 2. 

Bits 0 to 25 are the various control bits and flags of the 
MMU. Bits 26 to 31 are not used. The following des
cribes the control bits and flags: 

ERC is the Error Class flag. The 3-bit flag, specifies the 
cause of the current MMU exception. 

Bit 0 is set to 1 on an address translation error. 

Bit 1 is not used. 

Bit 2 is set to 1 on a break and set to 0 on a non
sequential trace interrupt. 

TET is the Translation Error Trace flag. The 3-bit flag 
specifies the cause of the current address trans
lation error. 

Bit 3 is set to 1 on a protection level error. 

Bit 4 is set to 1 on an invalid Level 1 Page Table 
Entry. 

Bit 5 is set to 1 on an invalid Level 2 Page Table 
Entry. 

BN is the Breakpoint Number bit. BN is set to 
indicate the breakpoint address of the current 
break. If BN is 1, the breakpoint address is con
tained in BPR1. If BN is 0, the breakpOint address 
is in BPRO. 

ED is the error Data Direction bit. If ED is 1, a read 
operation or the first part of a read-modify-write 
operation caused an address translation error. If 

1431 

~ 

o ...... 
o 
::J 
"0 
c: 
o o 
E 
(J) 

en 
ca 
c: 
o 

+:: 
ca 
Z 



L-

a ..... 
() 
:J 
"0 
c: 
a 
.~ 
E 
(J) 

C/) 

ctS 
c: 
.Q ..... 
ctS 
Z 

NS16082 
ED is 0, a write or the last part of a read·modify
write operation caused the error. 

BD is the Breakpoint Direction bit. If BD is 1, a read 
operation or the first part of a read-modify,write 
operation caused the current break. If BD is .0, a 
write operation on the last part of a read-modify
write operation caused the break. 

EST is the Error Status flag. The 3-bit flag is set on an 
address translation error to the low order three 
bits of the system status bus. (See CPU Hard
ware Specs.) 

BST is the Breakpoint Status flag. The 3-bit flag is set 
on a break to the low order three bits of the 
system status bus. (See CPU Hardware Specs.) 

TU is the Translate User bit. If TU is 1, the MMU 
translates all adddresses specified in the User 
mode. If TU is a, the MMU interprets addresses 
specified in the User mode as physical address. 

TS is the Translate Supervisor bit. If TS is 1, the 
MMU translates all addresses specified in the 
Supervisor mode. If TS is a, the MMU interprets 
addresses specified in the Supervisor mode as 
physical addresses. 

DS is the Dual Space bit. If DS is 1, the PTB1 register 
contains the Level 1 Page Table Base address of 
all addresses specified in the User mode. If DS is 
0, the PTBO register contains the Level 1 Page 
Table Base address of all addresses specified in 
both User and Supervisor modes. 

AO is the Access Override bit. If AO is 1, the MMU 
overrides the protection level of all addresses. 
This permits a program to access memory which 
is normally accessible only to the supervisor 
while the system is in the User mode. If AO is 0, 
the MMU does not override protection level. 

BEN is the Breakpoint Enable bit. If BEN is 1, the 
MMU enables the BPRO and BPR1 registers and 
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breaks program execution whenever a breakp01nt 
is encountered. If BEN is 0, the MMU disables the 
BPRO and BPR1 registers. 

is the User Break bit. If UB is 1, the MMU enables 
the BPRO and BPR1 registers for User mode 
operation only. If UB is 0, the MMU enables the 
registers for both User and Supervisor mode. The 
UB bit is ignored if breakpoints are disabled 
(BE=O). 

is the Abort or Interrupt bit. 

is the Flow Trace bit. If FT is 1, the MMU enables 
the PFO, PF1, SCO; and SC1 registers and traces 
program execution. If FT is a, the MMU disables 
the registers. 

UT is the User Trace bit. IF UT is 1, the MMU enables 
the PFO, PF1, SCO, and SC1 registers for User 
mode operation only. 11= UT is 0, the MMU en
ables the registers for both User and Supervisor 
mode. The UT bit is ignored if flow trace is dis
abled (FT = 0). 

NT is the Nonsequential Trace bit. If NT is 1, the 
MMU enables the Nonsequential Trace interrupt. 
The MMU stops execution of any branch, jump, 
call, or return instruction and sends a non
maskable interrupt to the system CPU. If NT is 0, 
the MMU disables the interrupt. 

The MSR control bits and flags may be read or modified 
by executing the SMR and LMR instructions. The NT, 
FT, TS, TU hits and the ERC flag are set to a whenever 
the system is reset. The NT, FT, and BEN bits are set to 
a whenever the MMU generates a break on a breakpoint, 
a flow trace interrupt, or an instruction abort on an 
address translation error. 

After writing to the MSR, the MMU automatically sup
presses the generation of breaks and flow tracing until 
a branch, jump, call, or return instruction has been 
executed. This permits a routine to set the MSR and 
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Figure 2-1. MMU Block Diagram 
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then pass execution to the program being deb~gged 
without generating a premature break. The Error 
Memory Cycle Type (EMCT) is the combination of the 
BST, EST, BO and ED fields. 

Program Flow Registers 

The Program Flow registers PFa and PF1 record the 
addres~es of the two most recently executed nonse
quential instructions. Nonsequential instructions are 
instructions to which execution control is passed by a 
program exception or a branch, jump, call, or return 
instruction. 

The PFa and PF1 registers are each 24 bits in length. 
PFa contains the address of the last nonsequential 
instruction to be executed, and PF1 contains the 
address of the next to last nonsequential instruction to 
be executed. 

The MMU records program flow by copying the address 
of the current nonsequential instruction to PFa and 
copying the previous contents of PFa to PF1. The MMU 
copies new addresses to the PFa and PF1 registers 
each time a nonsequential instruction is executed by 
the system. 

The FT bit in the MSR enables/disables the registers. If 
FT is 1, the registers record the program flow. If FT is 0, 
the registers are disabled. 

The contents of the PFa and PF1 registers may be read 
by executing the SMR instruction and cleared by 
executing the LMR instruction to any of the program 
flow registers. . 

Sequential Count Registers 

The Sequential Count Registers sca and SC1 record the 
number of sequential instructions the system executes 
after each of the two most recent non-sequential in
structions. TheSCa and SC1 registers occupy one 32-bit 
register and have the format shown on page 2. 

sca contains the number of sequential instructions 
executed after the most recent nonsequential instruc
tion. SC1 specifies the number of sequential instruc
tions executed between the nonsequential instruction 
specified by PF1 and the instruction specified by PFa. 

The MMU records the sequentiai count by incrementing 
by 1 the sca register for each sequential instruction 
executed. On execution of a nonsequential instruction, 
the MMU copies the contents of sca to SC1 and clears 
sca to a to begin a new count. The MMU continues to 
increment sca until another nonsequential instruction 
is executed or until sca is incremented to 65535. sca 
count cannot exceed 65535. 

The FT bit in the MSR enables/disables the sca and SC1 
registers. If FT is 1, the registers record the sequential 
instruction count. If FT is 0, the registers are disabled. 

The contents of the sca and SC1 registers may be read 
by executing the SMR instructions and cleared by exe
cuting the LMR instruction to any of the program flow 
registers. The instructions treat the registers as a single 
32-bit register with sca at the low order word, SC1 at the 
high order word. 
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Breakpoint Registers 

The Breakpoint Registers BPRa and BPR1 provide the 
bre!lkpoint addresses and breakpoint conditions for 
system breaks. The registers are each 32 bits in length 
and have the format shown on page 2. 

Bits a to 23 specify the breakpoint address. The MMU 
compares the breakpoint address with addresses refer
red to by the program. If a match is found and breakpoint 
conditions are met, the MMU sends a Nonmaskable inter
rupt to the system CPU and breaks program execution. 

Bit's 26 to 31 specify the breakpoint conditions (bits 24 
and 25 are not used). Breakpoint conditions define how 
the MMU compares the' breakpoint address and which 
conditions permit the MMU to generate breaks. 

AS is the Address Space bit. If AS is 0, the MMU 
compares the breakpoint address with virtual ad
dresses whose Level 1 Page Table is specified by 
the PTBa register. If AS is 1, the MMU compares 
the breakpoint address with virtual addresses 
whose Level 1 Page Table is specified by the PTB1 
register. If the VP bit is 1, the MMU takes the AS bit 
as bit 24 of the physical address. 

VP is the Virtual/Physical bit. if VP is 0, the MMU 
compares the breakpoint address with virtual 
addresses only. If VP is 1, the MMU compares the 
breakpoint address with translated virtual ad
dresses (i.e., final physical addresses) or physical 
addresses only. 

BE is the Breakpoint Execution bit. If BE is 1, the 
MMU breaks program execution when the instruc
tion at the breakpoint address is executed. The 
instruction must start at the breakpoint address 
for the break to occur. If BE is 0, no break occurs. 

BR is the Breakpoint Read bit. If BR is 1, the MMU 
breaks execution when data is read from the 
breakpoint address. If BR is 0, no break occurs. 

BW is the Breakpoint Write bit. If BW is 1, the M MU 
breaks execution when data is written to the 
breakpoint address or when data is read from the 
breakpoint address in the first part of a read
modify-write operation. If BW is 0, no break 
occurs. 

CE ,is the Counter Enable bit (BPRa only). If CE is 1, 
the Breakpoint Count register is enabled. If CE is 
0, the register is disabled. The Breakpoint Count 
register is described in the next section. 

Breakpoint Count Register 

The Breakpoint Count Register (BCNT) controls the 
generation of the MMU interrupt signal to the CPU. It 
permits the user to specify the number of breakpoints 
the MMU should ignore before generating a break. The 
BCNT register is 24 bits in length. 

The BCNT register affects system breaks only when it is 
enabled. The CE bit in the BPRa register enables/disables 
the register. When the MMU encounters a breakpoint, it 
checks the CE bit in the register containing the break
point address. If CE is 1, the MMU decrements the con
tents of BCNT by, 1, compares the new contents with 
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zero. If the new contents are not equal to zero, the MMU 
ignores the breakpoint, i.e., it permits program execution 
to continue. If the contents are zero, the MMU breaks 
execution. If CE is 0, the MMU ignores the BCNT register 
and breaks program execution. . 

The user may set the register to any value within the 
range 0 to 224_1 by executing an LMR instruction. If the 
register is not given a new value after a break, the next 
breakpoint decrements the register contents by 1. 

2.1.2 Register File Block 

This block contains a number of working registers, with 
no external access, used to execute the address transla
tion algorithm. In addition, it has three addressable 
registers (PTBo, PTB1, and EAI) used in performing dy
namic address translations. 

Page Table Base Registers 

The Page Table Base registers PTBO and PTB1 specify 
the base addresses of the Level 1 Page Tables us.ed in 
address translation. The PTBO and PTBJ registers are 
each 32 bits in length and have the format shown on page 2. 

Bits 0 to 23 specify the Page Table Base address. When a 
virtual address is translated, the MMU reads the base 
address from the register and accesses the specified 
Page Table. Bits 0 to 9 must be zeroes. Bits 24 to 30 are 
not used. Bit 31 is the Memory Space bit. It is intended to 
be used in system emulation. ' 

The MMU accesses only one Page Table Base register for 
any given address translation. The current mode of 
system operation (User or Supervisor) and the Dual 
Space bit (DS) in the MSR specify which register is read. 
If the DS bit is 0, the MMU reads the base address from 
the PTBO register when in either User or Supervisor 
mode. If the DS bit is 1, the MMU reads the base address 
from PTB1 when in User mode and reads the base 
address from PTBO when iii Supervisor mode. 

The contents of the registers may be read or modified at 
any time by executing an SMR and LMRinstruction. 

Errorllnvalidate Address Register 

The Error/Invalidate Address register (EIA) is a dual 
purpose register that (1) holds a virtual address that has 
generated an MMU exception, and (2) when written to, 
removes page table entries from the MMU's Translation 
Buffer. The EIA is 32 bits in length. 

The EIA permits examination of the virtual address that 
caused the current MMU exception. On an exception (such 
as a protection level error), the MMU copies the virtual 
address that generated the error to the EIA. The MMU sets 
bit 31 in the EIA to 1 if the address's Level 1 Page Table is 
specified by PTB1 and to 0 if the Level 1 Page Table is 
specified by PTBO. The error address may be read by 
executing an SMR instruction. The cause of the error is 
specified by the ERC and TET flags in the MSR. 

1434 

The EIA also permits removal of invalid Page Table 
Entries from the MMU's Translation Buffer. The Trans
lation Buffer contains a copy of the Level 2 Page Table 
Entries of recently accessed virtual addresses. A virtual 
address written to the EIA causes the MMU to remove 
the Page Table Entries of that virtual address from the 
Translation Buffer. Bit 31 of the EIA must be set to 1 if 
the address' 'Level 1 Pa'ge Table is specified by PTB1 
and set to 0 if the Level 1 Page Tablt is spec:fied by 
PTBO. Page Table Entries must be 'removed whenever 
the user modifies the corresponding entries in the page 
tables. The user may write to the EIA register using an 
LMR instruction. 

2.1.3 Translation Buffer Block 

The Translation Buffer is the cache memory of the chip. 
It provides direct virtual to physical address mapping 
for the most recently used pages in memory. Entries in 
the Translation Buffer are allocated,and replaced by the 
MMU; the programmer is not involved in the process. 

The Translation Buffer is a content-addressable mem
ory. The virtual page frame number (the 15 high order 
bits of the virtual address) and the address space bit are 
compared to the entries in the buffer. If the virtual page 
frame number is present in the buffer, the mapped 
physical address is output immedi'ately. If not, a control 
line is set, indicating to the Control Block that the 
memory page tables should be referenced. When this 
occurs, the MMU gets the corresponding mapping from 
memory and replaces the least recently used entry in 
the Translation Buffer with the new mapping. 

Each entry in the Translation Buffer has, besides the 
virtual and physical page frame numbers and the 
address space bit, a copy of the protection level field 
(PL) and the modified bit (M) of the corresponding Page 
Table Entry. These bits are used by the MMU to imple
ment the translation and error handling algorithms 
described in the Functional Description. The protection 
level field contains the most restrictive combination of 
the Level l' and Level 2 PTE's. 

2.1.4 Control Block 

This block is made up of state machines and combina
toriallogic. Each machine controls the sequence of oper
ations taking place during the different MMU operations. 
A State Bus carries the operation Gode; the different 
blocks decode appropriate signals from the State Bus. 

2.1.5 Input/Output Block " 

The Input/Output block consists of I/O buffers and 
internal buffers. 

The 1/0 buffers provide the communication between the 
MMU and the outside system bus. The internal buffers 
between the 1/0 buses which transfer the address offset 
and the complete address in no-translation mode are 
also part of this block. 
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2.2 Memory Management Instructions 3.2 MMU Operation 

Format Instruction Description TheMMU operation incorporates the following: 
14 LMR mreg,gen 

14 SMR mreg,gen 

Load Memory Management 
Register. (Privileged) 

Store Memory Management 
Register. (Privileged) 

1. Bus Operation - related to Address Translation, 
DMA Transfers, Breakpoints on Physical Address, 
and Slave Operation 

14 RDVAL gen Validate address for reading. 
(Privileged) 

14 WRVAL gen Validate address for writing. 
(Privileged) 

8 MOVSUi gen,gen Move a value from Supervisor 
Space to User Space. (Priv.) 

8 MOVUSi gen,gen Move a value from User Space 
to Supervisor Space. (Priv.) 

The MOVSUi and MOVUSi instructions are intended for 
memory management. Instruction format detail can be 
found in the NS16032 Data Sheet, Appendix A. 

3 Functional Description 
3.1 Power and Grounding 

2. Slave Instruction Execution 
3. Address Translation 
4. Hardware Debugging 
5. Error Handling 

NS16082 

MMU 

GNDLi ... 2_4 ___ 25 .... lGNDB 

I OTHER GROUND 
CONNECTIONS 

Figure 3-1. Grounding Connections 

3.2.1 Bus Operation 

The NS16082 requires a Single 5V power supply applied 
to pi~ 48 (Vee). See DC Electrical Characteristics. 

Grounding connections are made on pins 24 and 25, 
Logic Ground Pin (GNDL) and Buffer Ground Pin 
(GNDB), respectively. GNDL is the common pin for on· 
chip logic, and GNDB is the common pin for the output 
drivers. As shown in Figure 3-1, GNDL is directly 
connected to GNDB with a single conductor. 

All other grounding connections should be made only to 
GNDB (pin 25) to ensure optimum noise immunity. 

Address Translation (see Figures 3-2 to 3-5): The MMU 
time·shares the address/data bus with the CPU. During 
a memory access cycle, the MMU reads the virtual 
address, performs the virtual to physical translation, 
and places the physical address on the bus. A typical 
memory cycle has five clock periods: T1, TMMU (time of 
physical address on the bus), T2, T3, and T4. The 16 A/D 
bus drivers of the MMU are in high impedance state at 
all times except during TMMU or when the FLT signal is 
active. The bus drivers of lines A16 to A24 drive the bus 
from TMMU through T4. 
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Figure 3-2. CPU, MMU Interconnections 
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Figure 3-3. Bus Operation Timing: Virtual Address in Translation Buffer 
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Figure 3-4. Bus Operation: Read Cycle When Virtual Address Is Not In Translation Buffer 
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Figure 3-5. Bus Translation Write Cycle When Virtual Address Is Not In Translation Buffer 
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During period T1, the CPU places on the bus the virtual 
address to be translated; this address is strobed into the 
MMU with the ADS pulse. During period TMMU, the CPU 
places the bus in high impedance and the MMU does one 
of two things. If the address to be translated is in the 
Translation Buffer, the MMU sends the physical address 
on the bus with a PAV timing pulse; if not, it takes the bus 
from the CPU with the FLT signal and executes four 
memory read cycles, to get the two double words needed 
to perform the translation algorithm. When necessary, 
the MMU executes two memory write cycles to update 
the referenced and modified bits in the Page Table Entry. 
It then releases control of the bus and sends the physical 
address on the bus. The memory cycle initiated by the 
CPU is resumed from the point it was stopped. 

Between periods T2 and T4, there is data on the 
ADO-AD15 bus lines, output either by the CPU or , 
memory. Bus lines A16 to A24 continue to hold the 
physical address. ' 

DMA Transfers: The Hold and Hold Acknowledge lines 
are connected as shown in Figure 3-6. 

The DMA device pulls the HOLD line low to request the 
bus; this line is input to both the CPU and the MMU. If 
the MMU is not floating the CPU (through the FLT line), 
the MMU transfers the HLDA CPU output directly to the 
HLDAO MMU output. If the MMU (when accessing the 
Memory Page Tables) is floating the CPU, the CPU can
not respond to HOLD request, HLDAI remains high, and 
the MMU grants the bus by pulling low HLDAO at the 
end of the present memory cycle. When the DMA device 
releases HOLD, the MMU releases HLDAO and regains 
control of the bus. 

Breakpoint on Physical Address: During debug, if a 
breakpoint is specified to occur on a physical address 
(VP is set in any BPR), an additional clock period is 
needed in the bus cycle. The additional clock period is 
required to make the address comparison after getting 
the physical address from the cache or page table. In 
this case the MMU floats the CPU for one clock period. 
This gives the memory cycles six periods: T1, TMMU, Tt, 
T2, T3, and T 4. The corresponding waveforms are 
illustrated in the Timing Characteristics, Figure 3-7. 

Slave Instruction Bus Operation: For slave instructions, 
the bus operation follows a different protocol. The bus 
cycle has only two periods (T1 and T4) and the timing is 
done by a one-clock-wide pulse on the Slave Processor 
Control (SPC) bidirectional line. All bus transfers are 
illustrated in'Timing Diagrams, Figures 3-8 and 3-9. 

3.2.2 Slave Instructions 

Introduction to Slave Instructions 

The MMU Slav.e Instructions serve two purposes. First, 
slave instructions setup the different registers and 
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check their contents (LMR and SMR instructions) in 
order to control the MMU mode of operation. Second, a 
slave instruction can request the MMU to return a flag 
indicating whether a specified access to a given address 
would generate a protection fault in user mode. 

The general format for slave instructions appears in the 
NS16032 Microprocessor Data Sheet. The formats for 
the MMU slave instructions are described below. 

Note: All MMU instructions are privileged./While in the 
User Mode, the CPU will trap on any MMU instruction. 

MMU Slave Instruction Format 

The 3-byte format of the MMU slave instruction is 
shown on page 2. 

The format corresponds to the instructions as they are 
stored in memory; the CPU sends the operation word to 
the MMU with its bytes swapped, i.e., high byte in low 
bus byte and vice versa. 

The short code assignments for the registers are shown 
below: 

Code Value 

0000 
0001 
0100 
0101 
1000 
1010 
1011 
1100 
1101 
1111 

Register 

BPRO 
BPR1 
PFO 
PF1 
SC 

MSR 
BCNT 
PTBO 
PTB1 

EAIII NVALI DATE 

Note: All other short codes are illegal. 

Address Translation Validation Instructions 

The two instructions used to validate an address are: 
RDVAL address and WRVAL address. Both instructions 
consist of mnemonics and address type operands. 

Upon receipt of a RDVAL or WRVAL instruction, the 
MMU checks if the address operand can be translated 
without protection violations in user mode (user space). 
If the address can be translated without violations, the 
MMU sends status word zero. If not, the MMU sends 
status word 32. 

A trap is generated with error class 1 and error transla
tion type 2 if the first Page Table Entry is invalid. No trap 
is generated if the second PTE is invalid or if protection 
violation errors occur. 

A Validate instruction generates a status word which 
sets or resets a flag bit (F) in the CPU PSR register. This 
flag is positioned in bit 5. The remaining bits are all 
zero. Slave Instruction operation is shown in the follow
ing charts. 
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RDVALlWRVAL Instruction (Validate Read/Write Address) 

CPU 

Execution Unit Bus Interface Unit 

Sends ID Code in low byte Sends ID Code with SPC timing 
pulse. 

Sends Opcode in two Sends Opcode with SPC timing 
bytes pulse 

Sends Address to be vali- Sends Address in two Write Slave 
dated in two words (bits cycles with SPC timing pulse 
24-31 set to zero) 

Generates Dummy Read Starts a Read cycle with address 
with address to be to be validated 
validated 

Detects MMU completion 

Reads MMU status Reads MMU status word with SPC 
strobe 

LMR Instruction (Load MMU Register) 

MMU 

Status Pins Action 

1111 Recognizes ID Code 

1101 Latches Opcode 

1101 

1010 Performs validation· 

0011 Signals completion 
SPC pulse 

1110 Sends status word 

LMR short, read.d (See NS16000 Programmers Reference Manual, Document No. 420306565-001.) 

The MMU register specified by first operand is loaded with the contents of the second operand. The instruction 
executes as follows: 

CPU 

Execution Unit Bus Interface Unit 

Sends ID Code in low byte Sends ID Code with. SPC timing 
pulse 

Sends Opcode in two Sends Opcode with SPC timing 
bytes pulse 

Sends low word of Sends low word of operand with 
operand SPC timing pulse 

Sends high word of Sends high word of operand with 
operand SPC timing pulse 

SMR Instruction (Store MMlJ Register) 

SMR short, write.d 

MMU 

Status Pins Action 

1111 Recognizes ID Code 

1101 Latches Opcode 

1101 Stores operand in low 
word of addressed 
register 

1101 $tores operand in high 
word of addressed 

. register 

The MMU register specified by first operand is stored in the second operand. The instruction executes as follows: 

CPU MMU 

Execution Unit Bus Interface Unit Status Pins Action 

Sends ID Code in low byte Sends ID Code with SPC timing 1111 Recognizes ID Code 
pulse 

Sends Opcode in two Sends Opcode with SPC timing 1101 Latches Opcode 
bytes pulse (See Note 1) 

Detects MMU completion 0011 Signals completion 
with SPC pulse 

Reads status with SPC strobe 1110 Sends zero status 

Strobes operand. with the SPC 1101 Sends low word of 
pulse addressed register 

Strobes operand with SPC 1101 Sends high word of 
pulse addressed register 

Notes: 
1. The CPU may prefetch more code before this step. 
2. After CPU reads the operand, the contents are stored in second operand according to the second operand a~dressing mode. 
3. If addressed register is less than 32 bits, then the high order bits are reset to zero. 
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3.2.3 Address Translations 

Page Table Entry (PTE) Format 

Address translation is controlled by page tables con
tained in memory. A page table is a linear array of Page 
Table Entries. Each PTE defines the access characteris
tics of one page (512 bytes) of virtual storage. The PTE 
bit format is shown on page 2. 

BS Bank select; most significant bit of PFN field. 

PFN Page Frame Number; when the V bit is set, the 
PFN low field, together with the BS bit, contains 
the high order 16 bits of a physical page address 
which is used by the address translation algorithm. 

M Modified; used only in index 2 (bits 9 to 15 of vir
tual address) PTE's and set when page mapped is 
modified. 

R Referenced; set when page mapped by PTE is 
referenced. 

PL Protection Level; Index 1 PTE and Index 2 PTE's 
control access to pages mapped by the PTE. The 
table below shows the relationship between 
User, Supervisor and protection level bit: 

PSR Protection Level Bits 

Mode bit 8 00 01 10 11 

User no no read full 
access access only access 

Supervisor 0 read full full full 
only access access access 

V Valid bit; when set indicates that the correspond
ing page is resident in physical memory. When 
cleared, any attempted reference to the page will 
cause the MMU to abort the reference. If the V-bit 
is cleared, the PTE may be used by the Operating 
System for any desired function. 

Note: Bits 7 and 8 are reserved for the user and are not 
affected by the MMU. 

Address Translation Algorithm 

The MMU translates the 24-bit virtual address generated 
by the CPU to either a 25-bit physical address or a trans
lation error. This process is described below. See Figure 
3-10. 

The virtual address is divided into three components as 
shown on page 2. 

The access level of a reference is a two-bit number 
whose logical expressions are: 

bit 1 = U and AO 

where AO = Access Override bit in MSR 

bit 0 = 1 for write, read/modify/write, (RMW) 

bit 0 = 0 for read 

The detailed description of the translation algorithm 
follows. (See NS16000 Programmers Reference Manual 
420306565-001.) 

If TU = 0 and U = 1 or TS = 0 and U = 0, then PA = virtual 
address, else 

© Ie MASTER 1983 

1. Select first PTE: 

If OS (in MSR) = 1 and U (in. PSR) = 1, then PTEP = 
PTB1 or Index 1 "': 4 

else 

PTEP = PTBO or Index 1 * 4 

end. 

Validate PTE: 

If access level is greater than (PTEP).PL or if 
(PTEP).V = 0, then abort CPU 

else 

Set (PTEP).R = 1 

2. Select second PTE: 

PTEP = (PTEP).PFN * 512 or Index 2 * 4 

Validate PTE: 

If access level is greater than (PTEP) .PL or if 
(PTEP).V = 0, then abort CPU 

else 

Set (PTEP).R = 1 

If writing, then set (PTEP).M = 1 

3. Generate physical address: 

PA = (PTEP).PFN * 512 or Offset 

Legend: 

PA - Physical Address 
TU, OS, TS - MSR bits 
U - Program Status Register bit 

(sent to MMU via the U/S pin) 
PTEP - PTE pointer 
(PTEP).PL - represents protection level in 

Page Table Entry 
(PTEP).V - represents valid bit in Page Table 

Entry . 
(PTEP).M - represents modified bit in Page 

Table Entry 
PFN - Page Frame Number 

The MMU marks bits Rand M of the PTE for subsequent 
use by the operating system. If a physical page is written 
upon, it is assumed that the user intends for this m0difi
cation to be permanent in his storage system. The M bit 
indicates whether a page needs to be written to mass 
storage when it is deallocated from physical memory. 
The R bit is tested and cleared periodically by the operat
ingsystem in order to compile statistics of the frequency 
of references to each page currently in memory. It will 
use this information to deallocate the least frequently 
used pages when new pages must be called in. 

Page tables that refer to physical pages are themselves 
referenced by two page tables of double length. Selec
tion of the PTBO or PTB1 register depends on the Dual 
Space (OS) and User/Supervisor (U/S) modes as shown 
below: 

U/s 
o 

o PTBO PTBO 
OS 

PTBO PTB1 
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VIRTUAL ADDRESS 

1615 9 B 

~ INDEX 1 PAGE TABLE 

PTBX ~=--"""TTn>--.---..-t -r-
'----~~.r:,//II/j I 

109 

SELECT 1ST PTE 256 
IF OS = 0 THEN PTES 

X=O 
ELSE 

, X = 1 FOR USER MODE 
X=O FOR SUPV MODE 

VIRTUAL OS = (} PHYSICAL 

-4 BYTES- --

~ National Semiconductor 

---, 
I 
I 
I 
I 
I 

~ 
000000000 

! I ~...-_IN_D_EX_2_PA_G_E _TA_B_LE----, 

INDEX 2 PTE 

~ PFN I INDEX 2 I on ... 1-----t· .. ~f/.il/,~;~ ___ ....l:.i.o.~L-.L.---'__i 
23 9 B 2 1 0 
(2) SELECT 2ND PTE 

USER OS = 1 SUPV. 
(SPACE 0) PHYSICAL (SPACE 1) 

~V~M5X~~~~~~~~~~~~9VM l- SUPV KERNEL 
USER 

STACK 
PhYSICAL ADDRESS 

Figure 3-10. Virtual to Physical Address Translation 

23 9 B 0 
(3) GENERATE PHYSICAL 

ADDRESS 

Page Table Base (PTB) Registers 

PTBQ and PTB1 registers are specified as double words. 
The BS bit is used by tre MMU to produce the 25th bit of 
the physical addresses pOinting to the entries in the 
first translation table. Their format is given on page 2. 

3.2.4 Hardware Debugging 

The MS16Q82 MMU incorporates two special debugging 
facilities: program flow tracing and breakpointing. 

Program Flow Tracing: Program Flow Tracing allows the 
software to reconstruct the sequence of exception exe
cuted prior to a certain instruction or breakpoint. Regis
ters PFQ, PF1 and SC are used to record program flow 
information. The SC register is divided into two 16-bit 
fields (SCQ and SC1). SCQ is also a 16-bit counter. For 
the user, these are read-only registers which can be 
read via an SMR slave instruction. An LMR instruction 
addressing any of the PF registers resets all of them. 

When a sequential instruction is executed, a PFS pulse 
is received form the CPU for acknowledgement. This 
pulse is also used to increment the SCQ counter. 

When a nonsequential instruction is fetched, the con
tent of register PFQ is copied into PF1 and that of SCQ 
into SC1; then the virtual address of this instruction is 
stored in PFQ and the SCQ counter is reset. This 
happens only if before the fetch the SCQ content was 
not zero (to prevent multiple tracing for instructions 
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which cause more than one queue flush, e,g., ACBI), and 
bits FT and UT in the MSR register were set. 

Note: When the SCQ counter reaches 64 k minus 1, it 
stops counting. 

Entry To and Exit From a Debugged Program: When the 
MSR is written to, debugging traps are disabled. At tile 
end of the second nonsequential fetch cycle they are 
enabled. This feature enables entry to a debugged pro
gram from a monitor or debugger after the flushing of the 
queue and a nonsequential fetch. This will occur normally 
without getting an immediate trap if bit NT is set. 

After a debugging trap, the MSR bits which enable this 
trap (NT, BEN) are cleared, thus inhibiting further debug 
traps until the MSR is rewritten by the monitor or debug
ger program. Bit FT in the MSR is also cleared thus freez
ing the program tracing. This last feature inhibits the 
tracing of useless information (like the program flow in
side the monitor or debugger), until the program tracing 
registers are read. 

Breakpoints: A breakpoint generates an abort or inter
ruptpulse when a software specified address is refer
enced under software controlled conditions. It also 
updates the ERC and BN fields in MSR. Breakpoints are 

, controlled by the BEN and UB bits (in MSR) and the BPR 
registers which have the format shown on page 2. 

© Ie MASTER 1983 



NS16082 
Breakpoint on Execution Fetch mechanism: When a se
quential instruction is fetched by the CPU, the instruc
tion is placed in the queue. Unless the queue is empty, 
aborts on queue fetches are not received and so a 
breakpoint could be missed. The proper operation of 
breakpoint execution requires flushing the queue, as 
described below. 

When the BE bit is set and the location specified in the 
BPR is accessed in a nonsequential fetch, an Abort or 
INT pulse i,s generated. 

When the BE bit is set and the location specified in the 
breakpoint register is accessed in a sequential fetch 
(or in a nonsequential fetch from an even-numbered 
address (2n) and the location specified in BPR is (2n + 1), 
the MMU returns a DIA instruction instead of the mem
ory byte at the breakpoint location. This is preceded by 
a read cycle in order to return the other original byte 
from memory. This causes the CPU to flush the queue 
and to fetch the instruction a second time, now with a 
nonsequential fetch status. 

The BPR bit functions are tabulated below: 

AS 

VP 

Address Space; virtual address when VP = 0, 
bank select bit of physical address when VP = 1. 

Virtual or Physical address; if VP is set, address 
field is matched against physical' address. If VP 
is reset, address field is matched against virtual 
address. 

BE Breakpoint on Execution; if BE is set, a breakpoint 
occurs when the location specified in ADDRESS 
field is referenced in an instruction fetch cycle 
(instruction execution detailed below). 

BR Breakpoint on Read operand; if BR is set, a 
breakpoint occurs when the location specified in 
ADDRESS field referenced in a read operand 
cycle. 

BW Breakpoint on Write operands; if BW is set, a 
breakpoint occurs when the location specified in 
ADDRESS field is referenced in a write or RMW 
operand cycle. 

CE Counter Enable (BPRO only); the 24-bit BCNT 
counter decrements when Counter Enable bit 
(CE) is set and the conditions for a breakpoint in 
register BPRO are obtained. When this counter 
reaches zero, an "abort" or INT pulse is gener
ated by the MMU. 

Note: An erroneous count will result if both the CE and 
BW bits are set. 

3.2.5 Error Handling 

Traps are serviced according to class and type (c, t) as 
follows: 

In the MSR register, the appropriate bit in the ERC field is 
set due to the fact that RMW accesses are counted twice. 
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For Address Translation Error, the following bits ar~ set 
in the TET field: 

If access level is greater than (PTEP).PL 

If (PTEP).V = 0 in Index 1 PTE 

If (PTEP).V = 0 in Index 2 P~E 

bit 0 set 

bit 1 set 

bit 2 set 

In the EMCT field set the CPU status and ODIN bits. 

In the EAI register, set AS bit to designate the address 
space PTBO/PTB1 of virtual address being translated 
and set the address field to the value of the virtual 
address being translated, as shown in the register 
format shown on page 2. 

For Breakpoint Error, the following bits are set in the 
MSR register: 

BN field - the number of the appropriate 
breakpoint register 

EMCT field - CPU status and ODIN bits 

4 AC Electrical Characteristics 
4.1 Definitions 

All the timing specifications given in this chapter refer 
to 50% of the leading or trailing edges of the appro
priate clock phase and 0.8 V or 2.0V on the appropriate 
signal as illustrated in Figures 4-1 and 4-2, unless 
specifically stated otherwise. 

PHI 
\1 50%t·--_________ _ 

SIG1 \ r-______ tS~IG~l~1 ________ ~0~.8~V_~ 

tSIG2h 2,OV / 

SIG2 _____________ -J1 

Figure 4-1. Timing Specification Standard (Signal Valid 
After Edge) 

PHI 

SIG1 

SIG2 

\ ,r--
50% )( 

-------------__ --__ --I\~ 

tSIG2h ,"_1 
, 2.0V -----------------, 

Figure 4-2. Timing Specification Standard (Signal Valid 
After Edge) 
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NS1620l-6 Timing Control Unit 

General Description 

The NSl620l Timing Control Unit (TCU) is a 24 pin device fabricated on 
a schottky bipolar process. It provides the 2 phase MOS clock drivers, 
system control logic (read, write, and data buffer enable) and cycle 
extension logic for the NSl6000 family. 

A crystal or external signal may be used as the 2X frequency source. 
Besides the 2 phase MPU clock outputs (PHIl and PHI2) , there are two 
other clock outputs (TTL compatible) available for system timing use. 
One of these is a fast clock (FCLK), at twice the MPU clock frequency 
(i.e., at the crystal frequency). The other is a TTL version of PHIl 
(CTTL) . 

The cycle extension features include: 

* Digitally programmable wait state inputs (WAITn) 
* Peripheral (Slow) cycle to accomodate slower MOS peripheral 

interface ICs (where just addingw~it states is not adequate) 
* Cycle Hold between the first (TI) and second (T2) timing states 

to allow additional time for arbitration prior to generating 
control signals. 

Features 

* 
* 

* 
* 
* 

* 
* 
* 
* 
* 

PIN 

2 phase full-VCC swing high capacitance clock drivers 
4 bit input (WAITn) allowing prec~se specification of from 0 to 15 
wait states 
Cycle Hold for system arbitration and/or memory refresh 
System timing (CTTL & FCLK) and control (RD, WR, & DBE) outputs 
General purpose Timing State Output (TSO) that identifies internal 
states 
Support of slow MOS peripheral interface ICs' (e~g., 8080 series) 
Provides "ready" (ROY) output for NS16000 MPUs 
Synchronous system reset generation from Schmitt trigger inp·ut 
Single 5V power supply 
24 Pin Dual-In-Line Package 

CONFIGURATION 

OBE 24 Vec 
RWEN 23 PER 

AD 22 CWAIT 

WR 21 WAin 

ODIN 20 WAIT2 

ADS NS16201 
19 WAIT4 

RSTI TCU 18 WAIT8 

RSTO 17 TSO 

ROY 16 CTIl 

PHI2 10 15 FClK 

PHil 11 14 XOUT 

GND 12 13 XIN 

TRI-STATE is a registered trademark of National Semiconductor Corp. 
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NS16201 TCU Block Diagram 

XIN FCLK 
XOUT 

0 PHIZ 

+Z 
a PHI1 

INTERNAL CLOCK 
CTTL 

RSTI 0 a INTERNAL RESET 
RSTO 

WR 

RWEN 

AD 

T-STATE 
ADS COUNTER DBE 

ODIN 
& LOGIC 

PER TSO 

ROY 
10-

0 ....... 
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WAIT 
"0 

CWAIT C 
WAIT 0 
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NS16201 Functional Pin Descriptions 

SUPPLIES 

VCC (24): +5V Power Input 

GND (12): OV Power Return 

A O.luf ceramic decoup1ing capacitor must be connected across VCC and 
GND as close to the device as possible (i.e., with least amount of lead 
and trace resistance). This is not only good layout practice but 
necessary due to the high current transients delivered by the PHIl and 
PHI2 outputs. 

CLOCK PINS 

XIN (13): Crystal or External Frequency Source Input 
The desired MPU clock (PHIl and PHI2) frequency will be half that of 
the crystal or external source. A schottky series gate (VOH(min)=2.7V) 
is recommended to drive XIN (Vthreshold=2.5V) as. the external frequency 
source. 

XOUT (14): Crystal Feedback Output 
This output is used in crystal operation only_ It must be left dpen 
when driving XIN with an external frequency source. 

Crystal Oscillator Characteristics: 

The 16201 has a "Pierce" type oscillator that requires a parallel 
resonant crystal. Connections of the crystal and bias components to 
XIN and XOUT are shown below. It is important that the crystal be 
mounted in close proximity to the XIN and XOUT pins to keep printed 
circuit trace lengths to an absolute minimum. 

Typical Crystal Specifications 

Type •••••••••••••••••••••••• 
Tolerance 
Stability •••••••••..•.••..•• 
Resonance ••..•••......•••.•• 
Capacitance •.•.........••••. 
Maximum Series Resistance 

CRYSTAL CONNECTION DIAGRAM 

At-Cut 
0.005% at 25° C 
0.01% from O°C to 70°C 
Fundamental (parallel) 
20pf 
500hms 

l vcc 
. 

4'OQ 

30pF 

XOUT . 
(14) 

1446 

XIN 
(13) 
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T 

@ Ie MASTER 1983 



~National 
~ Semiconductor 
NS16201 

FCLK (15): Fast Clock Output 
Thi~ is a TTL level clock output at the same frequency as the crystal 
or external frequency source. Consequently its frequency is twice that 
of the MPU clocks. 

PHIl(ll) and PHI2(lO): MPU Clock Outputs 
These outputs provide the NS16000 series MPUs with two-phase non
overlapping MOS (full VCC swing, high capacitive drive) clock signals. 
Their frequency will be half that of the crystal or external source. 

CTTL (16): TTL System Clock 
This is a TTL output version of PHIl. 
MPU clock frequency. 

The~efore, it operates at the 

CONTROL PINS 

RSTI (7) and RSTO (8): Reset Input and Reset Output 
RSTI is a Schmitt trigger input that will generate the synchronous 
system reset signal, RSTO. RSTO's rising edge is synchronized to PHIl 
to satisfy the MPU's requirements. RSTI going low will cause RSTO to 
go low, signaling a system reset. When the slow ramping rising edge 
(via external RC combination) of RSTI reaches the Schmitt trigger 
threshold, RSTO will go l?igh on the next rising edge of PHIl. 

ADS (6): Address Strobe input from MPU/MMU 
This input (going low) identifies the first timing state (TI) of a bus 
cycle for the TCU (see Note (1»). 

DDIN (5): Data Direction Input 
This signal determines whether a Write (when high) or a Read (when low) 
cycle will be performed. It is connected to the MPU's ODIN output pin 
in a normal configuration. 

RD (3): Read Output Strobe (TRISTATE) 
This is an active low' signal that identifies a Read cycle. It is 
decoded from ODIN and tristated by RWEN. 

WR (4): Write Output Strobe (TRISTATE) 
This is an active low signal that identifies a write cycle. It is 
decoded from ODIN and tristated by RWEN. 

RD and WR are mutually exclusive (active low) in any cycle. 

RWEN (2): Read/Write Enable input 
This input tristates the RD and WR outputs when high and enables them 
when low. 

Notes: (1) The MPU and TCU view some timing states (T-states) differ
ently. For clarity, references to T-states will sometimes 
be followed by (TCU) or (MPU). (MPU) also implies (MMU). 
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~National 
~ Semiconductor 

NSSOCX4S/S0CX35 
p2CMOS™ Microcomputer/ 
Microprocessor Family 

General Description 

The NS80CX48 is a parallel 8-bit microcomputer 
contained in a standard 40-pin, dual-in-line package. The 
device is fabricated using P2CMOS silicon gate 
technology. This technology provides the system 
designer with devices that equal the speed performance 
levels of comparable NMOS products, combined with low
power advantages of CMOS. The NS80CX48 is a stand
alone microcomputer designed for efficient controller 
applications. It' executes powerful bit manipulative 
instructions and BCD as well as binary arithmetic. The 
NS80CX48 contains on-Chip oscillator and clock circuits, 
1 K x 8 ROM program memory, 64 x 8 RAM data memory, 
27 I/O lines, and an 8-bit Timer/Counter. Also, it is pin and 
instruction compatible with the XMOS'" INS8048. 

The NS80CX48 has an extra feature mode which permits 
enhanced microcomputer performance. When the 
NS80CX48 is not in the extra feature mode, the device 
operates the same as the standard INS8048. Device 
capabilities can be expanded using readily available 
compatible components. The NS80CX35 is a ROMless 
version of the NS80CX48. 

-_._' ___ 1 

Features - NS80CX48 

• 8-Bit CPU, RAM, ROM, I/O in a Single 
Package 

• 2.5 Ilsec Cycle Time, 6MHz Oscillator 

• Low Power 

.' Very Low Stand-by Power 

• Expandable Memory and I/O 

• Single-Level Interrupt 

• Efficient Instructions 

• Instruction Compatible to INS8048 

• Pin Compatible to INS8048 

Extra Features 

• Programmable Prescaler for Timer/Counter 

• Gating Mode for Timer/Counter 

• Modulo Mode for Timer/Counter 

• Power Down Mode (Idle Mode) 

NSSOCX4S/NSSOCX35 Block Diagram 

I I 
CONTINUE 

mrE • ~ CONTROL 
CLOCK LOGIC 

~ T1 COUNTER/ 

l - TIMER 

PROGRAMMABLE COUNTERI i PRESCALER TIMER 
or+32 

... 
GATING 
LOGIC MODULUS 

REGISTER 

t ! ! t ! 

I FEATURE CONTROL REGISTER 

I 
P1 • S-BIIS • INPUT/ 

8 OUTPUT 

E 
LINES 

• P2 • 8-BIT$ fIl----

~ 
EXPANSION 

PO (BUS) • 8-BITs • 
BUS 

"NOTE. Not Applicable on NSBOCX35 

TRI-STATE IS 8 registered trademark and P2CMOS and XMOS are. trademarks 01 National Semiconductor Corporation 

@National Semiconductor Corp. OlC/1375 
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+-+ 
8-BIT 

+-+ CPU 

~ 

+- RAM 
64 ...... BYTES 

DATA 

I+-
MEMORY 

ROM 
1024 

BYTES· 
PROGRAM 
MEMORY 

O/C/1375-1 

In-HIB30Ml11/Printed in U.S.A. 
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D Semiconductor 
NS80CX48/80CX35 

Absolute Maximum'Ratings 

Voltage at any pin ................................ Voo +2.0V to Vss -0,3V 
Operating Temperature ..... " .............. See "Operating Range" Below 
Storage Temperature ................................... -65 0 C to +1500 C 
Operating Voo, Vee Range ................................... 4.5 to 5,5V 
Lead Temperature (Soldering, 10 seconds) ......................... 3000 C 

NOTE: Absolute maximum ratings indicate limits beyond which permanent 
damage may occur, Continuous operation at these limits is not intended; 
operation should be limited to those conditions specified under DC Electrical 
Characteristics. 

Operating Range 

Component Type Ambient Temperature Vee Part Number 

Industrial 
Commercial 

-40 0 C to +850 C + 4.5V to + 5.5V NS80CX48XXX/NI, NS80CX35NI (ROMless) 
0 0 C to +700 C + 4.5V to + 5.5V NS80CX48XXX/N, NS80CX35N (ROMless) 

DC Electrical Characteristics - NS80CX48 and NS80CX35 
Vcc = Voo = +5V ± 10%, Vss = OV, unless otherwise specified. The following values are valid over the 0 0 C to 70 0 C 
temperature range lor -40 0 C to 85 0 C for the industrial part I. 

Symbol Parameter Min Typ 

VIL Input Low Voltage' 

VIH Input High Voltage 3.5 

VOL Output Low Voltage 

VOH Output High Voltage 2.4 
Vee-0.5 

ilL Input Leakage Current 
(T1, EA, I NT) 
All Others 

IOL Output Leakage Current 
(High Impedance State) 
Bus Outputs, TO 

100 Operating Supply Current 5 
1 

looc Quiescent Current 20 
(Stand-by) 

@ Ie MASTER 1983 

Max Units 

1.5 V 

V 

.45 V 

V 
V 

10 JjA 
10 JjA 

10 JjA 

10 mA 
5 mA 

JjA 

Test Conditions 

ISINK ~ 2 mA 

ISOURCE ~ 100 JjA 
IsouReE ~ 10 JjA 

VIN = Vee = Voo 
Voo ~ VIN ~ Vss 

Voo ~ VIN ~ Vss 

fe = 6 MHz 
fe = 1 MHz 
(All Outputs Open) 

XTAL 1 = RESET = Vss, 
Vee = OV, Outputs open 
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~Nationai 
Semiconductor 

NS80CX48/S0CX35 

AC Electrical Characteristics - NS80CX48 and NS80CX35 
Voo = Vcc = +5V ±10%, Vss = OV, unless otherwise specified. 

Symbol Parameter Min Typ Max ,Units Test Conditions 

tLL ALE Pulse Width 400 ns 

tAL Address Setup to ALE 150 ns 

tLA Address Hold from ALE 80 ns 

tcc Control Pulse Width 
PSEN, RD, WR 700 ns 

tow Data Set-Up Before WR 500 ns 

two Data Hold After WR 80 ns CL = 20pF 

tCY Cycle Time 2.5 p's fc = 6 MHz 
15 p's fc = 1MHz 
30 p's fc = 500KHz 

tOR Data Hold 0 200 ns 

tRO PSEN, RD to Data In 500 ns 

tAW Address Setup to WR 230 ns 

tAD Address Setup to Data In 950 ns 

tAFC Address Float to RD, PSEN 0 ns 

tCA Control Pulse to ALE 10 ns 

Port 2 Timing 

Symbol Parameter Min Typ Max Units Test Conditions 

tcP Port Control Setup before 
Falling Edge of ~ 110 ns 

tpc Port Control Hold after 
Falling Edge of PROG 140 ns 

tPR PROG to P2 Input Valid 220 810 ns 

top Output Data Setup Time 250 ns 

tpo Output Data Hold Time 65 ns 

tPF Input Data Hold Time 0 150 ns 

tpp PROG Pulse Width 1510 ns 

tPL Port 2 I/O Data Setup 400 ns 

tLP Port 2 I/O Data Hold 150 ns 

I 

Capacitance 
TA = 25° C, Vcc = Vss = OV 

Symbol Parameter Min Typ Max Units Test Conditions 

CIN Input Capacitance 6 pF fc = 1 MHz 
(All Except RESET) 

COUT OUTPUT and RESET 10 pF Unmeasured pins 
Capacitance returned to Vss 
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NS87PC48 Piggy-Back 
Microcomputer . . 

General Description 

The NSB7PC48 Piggy-Back 8-bit Microcomputer is a pro
totyping aid for NS80C48 and NS8OCX48 designs. It is 
fabricated using National's P2CMOSn

• silicon gate tech
nology. This technology provides the system designer 
with devices that equal the speed performance levels of 
comparable NMOS products, combined with low-power 
advantages of CMOS. Housed in a 4O-pin dual-in-lin~ 
package, the NSBOPC48 includes a plug-in adapter that 
will accept either a 27C16 or a 27C58A EPROM. 

The NS87PC48 Piggy-Back Microcomputer contains the 
system timing, control logic, RAM data memory and 
EPROM socket, plus 27 110 lines to implement prototype 
program development and emulation. It has extensive bit 
handling capability as well as facilities for both binary and 
BCD arithmetic. Efficient use of program memory is 
derived from an instruction set comprised of predomi
nantly single-byte instruction; the remaining instructions 
are two bytes in length. It also has an extra feature mode 
which permits enhanced microcomputer performance. 
When not in the extra features mode, the device operates 
the same as the standard INS8048. 

Piggy-Back Package 

P2CMOS Microbus. XMOS are trademar1<s of National Sem,conductor CorporatIon 
TAl-STATE IS a regIstered trademark of NatIonal Semiconductor Corporallon 

© Ie MASTER 1983 

P CHANNEL II CHANNEl 
MUL TIlEVEl 

IIlTERCDNNECT 

DEPOSITED OXIDE FIELD OXIDE METAL? 
PDL YSlliCON ''"''''- P~L YSILICON 2 

p. / 

FIELD DOPING 

II· 
p·WEll 

O/C1675-1 

Features - NS87PC48 

• 8-Bit CPU, RAM, ROM, I/O in Single Package 

• 2.5 J.&SeC Cycle Time, 6MHz Oscillator 

• Low Power 

• Very Low Standby Power 

• Expandable Memory and I/O 

• Single-Level Interrupt 

• Efficient Instructions 

• Instruction Compatible to INS8048 

• Pin Compatible to INS8048 

Extra Features 
• Programmable Prescaler for Timer/Counter 

• Gating Mode for Timer/Counter 

• Modulo Mode for Timer/Counter 

• Power Down Mode (IDLE Mode) 

NS87PC48 
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~National 
D Semiconductor 
NS87PC48 
Absolute Maximum Ratings 

Voltage at Any Pin 
Operating Temperature 
Storage Temperature 
Operating Voo, Vcc Range 

Voo +2.0V to Vss -0.3C 
See "Operating Range" Below 

-65°C to +150°C 

Lead Temperature (Soldering, 10 Seconds) 
4.5 to 5.5V 

300°C 

NOTE: Absolute maximum ratings indicate limits beyond which permanent damage may occur. 
Continuous operation at these limits is not intended; operation should be limited to those conditions 
specified under DC Electrical Characteristics. . 

Operating Range 

Component Type Ambient Temperature 

Commercial O°C to +70°C 

DC Electrical Characteristics - NS87PC48 

Vee Part Number 

+4.5V to +5.5V NS87PC48 

Vcc = Voo = +5V ±10%, Vss = OV, unless otherwise specified. The following values are valid over the O°C to 70°C 
temperature range. 

Symbol Parameter Min Typ Max Units Test Conditions 

VIL Input Low Voltage .2Vcc V 

VIH Input High Voltage 1.BVcc V 

VOL Output Low Voltage .45 V . ISINK:5 2mA 

VOH Output High Voltage 2.4 V ISOURCE:5 100JJA 
Vcc-0.5 V ISOURCE:5 10JJA 

IlL Input Le~e Current 
IT1, EA, INT) 10 JJA Voo ~ VIN ~ Vss 
All Others 10 JJA VIN = Vcc = Voo 

IOL Output Leakage Current 
IHigh Impedance State) 10 JJA Voo ~ VIN ~ VSS 
Bus Outputs,' TO 

100 Operating Supply Current 5. 10 rnA fc=6MHz 
1 5 rnA fc =:= 1MHz 

(All Outputs Open) 

1000 Quiescent Current 200 JJA XTAL1 = RESET = Vss, 
I Stand-by) Vcc = OV, Outputs Open 
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AC Electrical Characteristics - NS87PC48 
VOO = Vcc = +5V ±100f0, Vss = OV, unless otherwise specified. 

Symbol Parameter 

tLL ALE Pulse Width 

tAL Address Setup to ALE 

tLA Address Hold from ALE 

tcc Control Pulse Width 
PSEN, RD, WR 

tow Data Setup before WR 

tWD Data Hold after WR 

tcv Cycle Time 

tOR Data Hold 

tRO PSEN, RD to Data In 

tAW Address Setup to WR 

tAD Address Setup to Data In 

tAFC Address Float to RD, PSEN 

tCA Control Pulse to ALE 

Port 2 Timing 

Symbol Parameter 

tcp Port Control Setup before 
Falling Edge of PROG 

tpc Port Control Hold after 
Falling Edge of PROG 

tpR PROG to P2 Input Valid 

top Output Data Setup Time 

tpo Output Data Hold Time 

tpF Input Data Hold Time 

tpp PROG Pulse Width 

tpL Port 2 1/0 Data Setup 

tLP Port 2 1/0 Data Hold 

NOTE 1. Control outputs cL = 100pF 

Capacitance " 
TA=25°C, Vcc=Vss=OV 

Symbol Parameter 

CIN Input Capacitance 
(All Except RESET) 

COUT OUTPUT and RESET 
CapaCitance 

© Ie MASTER 1983 

Min 

400 

150 

80 

700 

500 

80 

2.5 
15 
30 

0 

230 

0 

"10 

Min 

110 

140 

220 

250 

65 

0 

1510 

400 

150 

Min 

Typ Max 

200 

500 

950 

Typ Max 

810 

150 

Typ Max 

6 

10 

~ National Semiconductor 

Units Test Conditions 

ns See Note 1 

ns See Note 1 

ns See Note 1 

ns See Note 1 

ns See Note 1 

ns CL = 20pF 

IJS fc=6MHz 
IJS fe = 1MHz 
IJs fc = 500kHz 

ns See Note 1 

ns See Note 1 

ns See Note 1 

ns See Note 1 

ns See Note 1 

ns See Note 1 

Units Test Conditions 

ns See Note 1 

ns See Note 1 

ns See Note 1 

ns See Note 1 

ns See Note 1 

ns See Note 1 

ns See Note 1 

ns See Note 1 

ns See Note 1 

Units Test Conditions 

pF fc = 1MHz 

pF Unmeasured pins 
returned to Vss 
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DSemiconductor 

NS87PC48 

RESET : 
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S 

EXTER 

ADDRESS LATCH 11 
ENABLE (ALE 

/ 40 .. 
E 2"'-
1 

Vec 
iDL 

XTAL 

~:;:GONrINUE: 

OSC 

XTAL 2-

(To) TEST 0 ;9 
(ll) TEST 1 
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........... 

~.~ ~I H jl tH t 
PORT 2 .. 

PORT 1 : .. 
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.. 

CONTROL 
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~~ 
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FIGURE 1. NS87PC48 Detailed Block Diagram 
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NSX16 Cross Software Package 

NSX16 Cross Software Package 

• Runs under STARPLEX IITM operating 
system and DEC® VAX/VMS operating 
system 

• Compatible with ANSI standard Pascal 

II Supports NS16081 floating point unit 

Product Overview 

NSX16 is a comprehensive software development 
package that includes all the components neces
sary to produce NS16000 native code. Intended as a 
support package to facilitate the development of 
software for NS16000-based systems, NSX16 has 
been designed to run initially on two hardware con
figurations. These are National Semiconductor's 
STARPLEX II operating system and Digital Equip
ment's VAX11 series running the VMS operating 
system. 

Consisting of a Pascal compiler, NS16000 cross
assembler, linker, librarian, and source-level debug
ger, NSX16 provides the full ensemble of tools to 
make the generation of NS16000 code an easy task. 
Code thus developed may then be downloaded via a 
serial port to the OB16000 development board for 
Etxecution and debug. 

NSX16 consists of the following components: 
- PAS16, the Pascal Cross-Compiler 
- RTS16, the Run-Time Support Package 
- ASM16, NS16000 Cross-Assembler 
- LlNK16, the Cross Linker 
- LlB16, the Librarian 
- BIN16, the File Conversion Utility, 
- DBG16, the Source-Level Symbolic Debugger 

STARPLEX and STARPLEX II are trademarks of National Semiconductor Corp. 
DEC Is a registered trademark of Digital EQuipment Corp. 

© 1982 National SemiconductorCorp. O-Mesa-1692 
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• Pascal run-time support environment 
for D816000 dev~lop~ent board -

• Pascal compiler produces NS16000 
code directly 

II High-level symbolic debugger allows 
debug at source level 

PAS16 

Designed to be compatible with the ANSI standard, 
with listed extensions and restrictions, the Pascal 
cross-compiler is capable of accepting compatible 
Pascal so'urce and generating NS16000 code. Exten
sions include features such as IMPORT/EXPORT in 
support of full modularity and FAST variables for 
code optimization. Also included is the run-time 
support environment for the 0816000 development 
board. . 

ASM16 

The cross-assembler produces relocatable NS16000 
object code. It accepts complex expressions, float
ing point scientific notation, external symbol refer
ences and can handle external address arithmetic. 

lINK16 

Modules generated by the cross-compiler or assem
bler are linked by LlNK16 to produce executable 
modules. LlNK16 is interactive, allowing the user to 
include additional files and libraries at link time 
whenever symbol matching is unsuccessful. LlNK16 
provides an extensive repertoire of directives to &UP
port complex system configurations. Directives can 
be entered from disk or directly from the console. 
LlNK16 permits user control of RAM/ROM allocation. 

DA-B30M72/Printed in U_SA 
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D Semiconductor 

NSX16 
LlB16 

The librarian maps module characteristics and 
builds module libraries. 

·BIN16 

The BIN16 program is a utility that converts 16000 
executable files into a format acceptable for PROM 
programmers. 

DBG16 

OBG16 is an interactive symbolic debugger that 
allows debugging at the source level. It communi
cates with the OB16000 monitor via a serial link 
allowing execution and debug on the board. Source 
code may be displayed and breakpoints set by line 
numbers. Single-stepping is possible at the 
machine instruction level, the Pascal statement 
level, the procedure level, or until a register/address 
val ue match occurs. DBG16 supports debugging of . 
multimodule programs, drawing all information 
needed to support debug from source files and the 
output of the linker. It supports command files and 
output to a fi Ie to serve as a history file. 

Supported Hardware 

- STARPLEX IITM 
STARPLEXTM Operating System 

- OEC® VAX 11 Family 
VMS Operating System Vers 2.X or later 

LIFE SUPPORT POLICY 

Shipping Package 

VAX Version:' 
1600 bpi mag tape (9-track VMS copy format) 
User and reference documentation 

STARPLEX II Version: 
Compatible diskette 
User and reference documentation 

Order Information 

NSX-16 

NS-PAS-16 

Cross Software Package, VAX/ 
VMS version (Includes PAS16, RTS16 
ASM16, L1NK16, L1B16, BIN16 and 
DBG16) 
Pascal Cross-Compiler, VAX/VMS 
version 

NS-ASM-16 NS16000 Cross-Assembler, VAX/ 
VMS version (Includes ASM16, 
L1NK16, L1B16, BIN16 and OBG16) 

SFW-90-A500 Cross Software Package, STARPLEX 
II version (Includes same as NSX-16) 

SFW-90-A400 Pascal Cross-Compiler, STARPLEX II 
version 

SFW-90-A010 NS16000 Cross-Assembler, STAR
PLEX II version (Includes same as 
NS~ASM-16) 

NATIONAL.:S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES 
OR SYSTEMS WITHOUT THE EXPRESS WRIDEN APPROVAL OF THE PRESIDENloF NATIONAL SEMICONDUCTOR 
CORPORATION. As used herein: 

1. Life support devices or systems are devices or systems 
which, (a) are intended for surgical implant into the 
body, or (b) support or sustain life, and whose failure to 
perform, when properly used in accordance with in
structions for use provided in the labeling, can be rea
sonably expected to result in a significant injury to the 
user. 

National Semiconductor 
Corporation 
2900 Semiconductor Drive 
Santa Clara. California 95051 
Tel.: (408) 721·5000 
TWX: (910) 339·9240 

National Semiconductor GmbH 
Furstenriederstra~e Nr.51 
8 Munchen 21 
West Germany 
Tef.: (089) 56 Ot 20 
Telex: 522772 

NS Japan K.K. 
POB 4152. 
Shinjuku Center BUilding. 
1·25·1 Nishishinjuku. 
Shinjuku·ku. 
Tokyo 160. Japan 
Tef.: (03) 349·0811 
TWX: 232·2015 NSC J-J 

2. A critical component is any component of a life support 
device or system whose failure to perform can be rea
sonably expected to cause the failure of the life support 
device or system, or to affect its safety or effectiveness. 

National Semiconductor 
Hong Kong. ltd. 
1st Floor. 
Cheung Kong Electronic Bldg 
4 Hing. Yip Sireet 
Kwun Tong 
Kowloon. Hong Kong 
Tel.: 3-899235 
Telex: 43866 NSEHK HX 
Cable: NATSEMI HX 

NS Electronics Do Brasil NS Electronics Ply. Ltd. 
Avda Brigadeiro Faria Lima 830 Cnr. Stud Rd. & Mtn, Highway 
8 Andar Bayswater. Victoria 3153 
01452 Sao Paulo. Brasil Australia 
Telex Tef.: 03· 729·6333 

1121008 CABINE SAO PAULO Telex: AA32096 
'113193 INSBR BR 

Naltonal does not assume any responSibility lor use 01 any CIrcuitry described: no CIrcuit patent licenses are implied. and NatIOnal reserves the right. at any time without notice. to change said circuitry 
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The 1800 Series - Unique and Versatile 
The 1800-Series has found its way 

into a wide variety of applications in 
the last several years - applications 
that make optimum use of its low 
power and architectural characteris
tics. Since the virtues of CMOS as a 
technology are well known in the in
dustry. it is more beneficial to con
centrate on the internal architecture 
and external interfacing features of 
the 1800-series family and how they 
can prove useful in your system 
design. 

Register-Based Addressing 
and Data Storage 

The register-based addressing
and-data storage concept is the prime 
feature that sets the 1800 series apart 
from many other C.PU structures. 
Contained on the CPU chip is an 
array of sixteen 16-bit scratchpad 
registers that provide control over 
memory addressing and internal 
housekeeping. The user has a variety 
of software instructions available to 
program this scratchpad indirectly by 
use of three 4-bit register designators 

4 TO IS 
OECODE 

IS IS-BIT 
SCRATCHPAD 

REGISTER 
ARRAY 

(P. N. and X). The designators select 
the scratchpad registers to be pro
gram counters. stack pointers. mem
ory pointers. loop counters. or stor
age locations(8 or 16 bit) for variable 
data. (Fig. 1) Once the user has 
mapped out a register a~signment 
plan. a rich variety of software tech
niques is possible. since the register 
designators can be changed at will. 
Multiple program counters for quick 
subroutine calls. multiple stacks for 
liD. data. and context switching. and 
multiple memory pointers for low
software-overhead data"transfers can 
be facilitated. Since all scratchpad 
registers are 16 bits wide. the regis
ters can address any of the 64K mem
ory locations available to COP1800-
series CPU·s. 

Manipulation of data in the scratch
pad registers is through the 0 register 
(accumulator) in the case of the COP-
1802 microprocessor family. (Fig. 2) 
Enhanced register data transfer - di
rectly from program memory or toor 
from data memory - is possible with 
the COP1804 microcomputer family. 
(Fig. 3) Treatment of the scratchpad 

92CS-33384 

MA~-MA7 

LINES 
(AI1!- AI5 

ADDRESSESI 

register array as a 256-bit memory 
can reduce external memory require
ments and allow for conven'lent stor
age of Interim data. 

Addressing Modes 

The 1800-series architecture fea
tures indirect. addressing as its pri
mary addressing mode. Memory lo
cations are addressed by loading 
address values into the scratchpad 
registers. which are selected by the 
4-bit designator indicated within the 
instruction. As an example. a 
memory-to-accumulator move can 
be implemented with a LON (load via 
N) instruction. which can take on one 
of sixteen opcodes. one for each of 
the sixteen scratch pad registers. In 
addition to indirect addressing. three 
other addressing modes are provided 
- direct addressing for page or ex
tended jumps. immediate addressing 
for data transfer from program me
mory to the accumulator or scratch
pad registers. and register addressing 
for register moves or internal register 
control. 

IS IS-BIT 
4 TO IS --.l\ SCRATCH PAD 

DECODER --.I R~~~X~R 

4-BIT I 
N REG 

R(~ ri?~o 
I a-BIT I l 0 REG 92CS-33386 

FIG. 1 - The 18DD-Series CPU uses a general-register array to 
generate all memory addressing. 

FIG. 2 - The general-register array can 
also be used for data storage. . 

RNX 

DATA 
L-~~--~t-RRCLXX.A~,~ MEM 

RSXD 

92CS- 33390 

FIG. 3 - The CDP18D4 microcomputer family features enhanced 
data manipulation with the register array. 
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ADDRESS BUS 
~----------....., 

I/O BUS 

I10 [ REQUEST 
INPUTS 

I/O I 
OUTPUT 

MAO-MA7 

CLEAR 

NO-N2 WAIT 

CLOCK 

DMA OUT XTAL 

INT MRD 

EFI CDPI800 
MWR 

EF2 CPU TPA 

EF3 TPB 

EF4 SCO 

SCI Q 
BUSO- BUS7 

DATA BUS 

(

CPU 
CONTROL 
INPUTS 

MEMORY, I/O 
TIMING 
OUTPUTS 

92CS-3413~ 

FIG. 4 - A variety of memory and I/O interface pins are 
available on all CDP- 18DD-series CPU·s. 
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External Interfacing 

An 8-bit multiplexed address bus is 
used to generate one of 64K possible 
addresses to memory; a separate bi
directional bus is used for data 
transfer. A latch pulse, TPA, is pro
vided to capture the high-order ad
dress byte to provide a stable address 
to external memory (Fig. 4): Special 
ROM's are available to eliminate the 
need fdr an external latch for this 
purpose. 

The .1/0 structure is unique, with a 
separate 110 address bus, four flag 
inputs and one interrupt input, and a 
single Q-bit output port. The 1/0 
structure allows for stack transfer di
rectly to and from memory, while the 
flag and Q lines can be used as 1/0 
pins under software control, or in se
rial 1/0 applications. In addition, DMA 
request inputs are provided for con
trol of an on-board DMA counter. The 
DMA feature allows the 'CPU section 
to generate address and control sig
nals for memorylllO transfer in a con
tinuous or cycle-stealing mode. This 

CDPI800CPU 

R(O) 

SCI 

SCI~ 
i.1~~~lsolslls2Isolslls2Isolslls21 

92CS-34378 
FIG. 5 - The CPU DMA feature can be 
used to implement a real-time clock. 

feature may also be used to provide a 
real-time clock function under hard
ware-update control. (Fig. 5) 

Designing a System 

Putting together a. complete CDP-
1800-based system is a straight
forward task, since separate building 
blocks are available for each micro
computer function. A large section of 
this guide is devoted to details on the 
RAM, ROM, and 1/0 support compo~ 
nents that can be used in a complete 
system. 

A typical deSign (Fig. 6) can start off 
with a CDP1802, a ROM with built-in 
latches and decoding for direct inter
face to CDP1802 timing signals, a 
small RAM array for scratchpad ~nd 
stack usage, and some liD ports for 
interfacing to the external world. No 
additional memory or 1/0 decoders or 
latches are required. The 1800-series 
ROM has these functions on board, 
and can pass a chip select to an exter
nal RAM, while the ports are directly 
mapped in 1/0 space. 

" ~ v'" "'l 

CDPI851 
PROGRAMMABLE 

1/0 

CNTL 

II 

nell Solid 
State 

A higher performance ~evel can be 
achieved with other devices in the 
line. (Fig. 7). The CDP1805, which has 
on-board RAM and a counter-timer, 
can replace and expand the discrete 
RAM function, while adding real-time 
control to the system. A larger ROM, 
the CDP1835, which maintains the 
same pinout as the CDP1833, is used 
here for· upward compatibility. Fi
nally, the CDP1851 replaces the two 
1/0 ports with a 20-line expansion 
function, comprete with handshaking 
and additional bidirectional and bit-

, programmable port-mode capability. 

. The Next Step 

The above examples give an idea of 
how a system can be put together. But 
there is much more - complex liD 
functions, serial communication, 
CRT control, memory latches, de
cQder interfaces, and other functions 
to suit nearly any CMOS application. 

II \7 
ADD 

N LINES CNTL ~ 
/ 

CDPI835 
CDPI805 

2k ROM 

ME CEO 

DATA 

II II 
92CM-34316 

FIG. 7 - Several chip functions can be combined for a higher level of system 
integration and performance. 

ADD 
CDPI852 

INPUT PORT 
1+-----1 N a CNTL 1--_----. 

- - - - - - -\-----' , 
- - - - - - -1------. 

1458 

CDPI852 

OUTPUT PORT 
NI 

CDPI802 

8-BIT CPU 

DATA 

CDPI833 

IK -ROM 

CDPI824 

32 BYTE RAM 

C EO t-----~cs 

92CM-34315 

FIG. 6 - A typlcal1BOO-based design consists of functional building blocks intercon-
nected with minimal hardware. 
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Microprocessors and Microcomputers 
CDP1802, CDP1802AC, CDP1802BC 

The RCA-CDP1802 CMOS micro
processor is an LSI 8-bit silicon-gate 
CMOS register-oriented central-pro
cessing unit (CPU) designed for use 
as a general-purpose computing or 
control element in a wide variety or 
commercial, industrial, and military 
applications. 

The unique architecture of the 
CDP1802 has been designed with a 
complete microcomputer system in 

Terminal-Assignment Diagram 

CLOCK VDD 
WAIT X'i'AI 

CLEAR 3 DMAIN 
Q 4 37 DMA OIJT 

SC I 5 36 INTERRUPT 
seo 6 35 MWR 

MRD 7 34 TPA 
BUS 7 8 33 TP8 

'BUS 6 9 32 MA7 
BUS 5 10 31 MA6 
BUS 4 II 30 MA5 
BUS 3 12 29 MA4 
BUS 2 13 28 MA3 
BUS I 14 27 MA2 
BUS 0 15 26 MAl 

VCC 16 25 MAO 
N2 17 24 m 
NI 18 23 H2 
NO 19 22 EF3 

VSS 20 21 EF4 

TOP VIEW 92CS- 29554 

CDP1802 Microprocessor 
Family Block Diagram 

mind so that systems with maximum 
flexibility and minimum cost can be 
realized. ' 

The CMOS technology provides a 
high noise immunity to enable the 
CDP1802 to operate in electrically 
hostile environments. The CDP1802 
can be powered by an unregulated 
power supply over a wide operating
voltage range. Further, the processor 
is completely static so that its system 

• 16 x 16 matrix of registers for use as 
multiple program counters, data 
pointers, or data registers 

• Single-phase clock; optional on
chip crystal-controlled oscillator 

• Flexibte programmed I/O mode 
• Four flag inputs directly tested by 

branch instructions 
• Programmable single-bit output 

port 
• Static circuitry - no minimum 

clock frequency 
• a-bit parallel organization with bi

directional data bus and multi
plexed address bus 

• Any combination of standard RAM 
and ROM up to 65,536 bytes 

• 91 easy-to-use instructions 
• On-chip DMA 
• Program interrupt mode 

I/O REQUESTS 

MEMORY ADDRESS LINES I/O FLAGS '~ 
I 

I I 
\~ 

MA6 MA4 MA2 MAO 

CONTROL AND 

TIMING LOGIC 

clock can be controlled to interface 
with slow memories or stopped to 
provide reduced power consumption 
during standby conditions. 
,The CDP1802 provides a set of 

simple, easy-to-use general-purpose 
instructions to permit the design of 
programs for CDP1802-based prod
ucts with minimum effort. 

The CPU is available in five per
formance selections. 

(LONG BRANCH, 
LONG SKIP, NOP, ETC) 

PRIORiTY: FORCE SO, S1 INT-OM" 
DiiAIN 

CONTROL 
I 

OMAOUT 
iNT 

82CS-33172 

State Diagram 

NO} I/O 
NI COMMANDS 

N2 

~------------------~~~~~~~~~-----------------------iBUS3 

BUS 4 

BUS 5 

BUS 6 

BUS 7 92CM-34321 
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w 
5 8 
w 
a: 
I&. 

6 7 8 9 

SUPPLY VOLTAGE (VCC=VOO)-V 

Instruction Set 

The CDP1802 instruction set has a 
full complement of arithmetic and 
logic operations, conditional page 
and long-branch instructions that test 
the contents of the accumulator and 
carry flag, register instructions that 
modify the contents of the internal 
scratchpads or register selectors, 
and liD and interrupt handling in
structions. 

Timing 

CPU Selections 
Max. Clock Freq. Operating Voltage 

CDP1802C 
CDP1802 
CDP1802AC 
CDP1802A 
CDP1802BC 

10 

92CS-34377 

Listed below is a breakdown of the 
91 instructions common to the CDP-
1802 family. 

Memory Transfer 
Internal Register· 
Logic 
Arithmetic 
Unconditional Jumps 
Conditional Jumps 
Control 
Interrupt Control 
liD Transfer 

7 
7 

10 
12 

4 
27 

7 
3 

14 

2.5 MHz ( 5V) 4-6.5V 
5.0 MHZ (10V) 4-10.5V 
3.2 MHz ( 5V) 4-6.5V 
6.4 MHZ (10V) 4-10.5V 
5.0 MHz ( 5V) 4-6.5V 

I/O Address Decoding 

MRO l TIMING 
TPB r.---------. OUTPUTS 

COPI800 
CPU 

TPA 

NO 

NI 

N2 

BUSO-7 

CLOCK B 

CLOCK A 

NO 

NI 

N2 

OUT I 

OUT 2 

OUT :3 

OUT 4 

OUT 5 

OUT6 

OUT 7 
COPI85:3 

DATA BUS 

I/O 
SELECT 
OUTPUTS 

92CS-34138 

liD address lines (N lines) are eas
ily decoded to provide expanded ad
dressing in liD space for ports and 
other peripheral devices. 

'""1
4----- FETCH (READ) ------r----- EXECUTE (WRITE) -----I 

CLOCK 

ADDRESS HI BYTE LOW BYTE HI BYTE LOW BYTE ~ ____ -L __________ ~ ____ ~ ________________ _ 

TPA~~ ____________________ ~r__l~ ____________________ _ 

TPB _______________________ ~r__l~. __________ ~-----------------~ 

MRD 

MWR 

D~A------~--_f----~·~VA~L~ID~i~NP~U~T~D;.AT~A~--~----1L _______ V_A_Ll_D_O_UT_P_U_T_D_AT_A ____ ~r_ 

The trailing edge of TPA is used by 
the memory system to latch the 
higher-order byte of the 16-bit memo
ryaddress. 

TPB is used by liD devices to latch 
valid data. 

MWR is the write enable signal for 
memory devices. 

1460 

MRD is the read enable signal for 
memory devices and goes low during 
the fetch cycle. . 

Address Bus 
In each cycle, the higher-order byte 

of the 16-bit address appears on the 
_ memory address lines first. Those bits 

92CM- 33382 

required by the memory system can 
be strobed into external address 
latches by timing pulse TPA. The low
order byte of the 16-bit address ap
pears on the address lines after the 
termination of TPA. Latching of all 8 
higher-order address bits would per
mit a memory system of 64K bytes. 
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CDP1804AC, CDP1805AC, CDP1806AC 
CDP1805AC, CDP1806AC 

The new f804A j.lC comprises a CPU, 2k bytes of mask
programmable ROM, 64 bytes of RAM and an 8-bit timerl 
counter that operates in six different modes. 

It's the world's first 100% static, full CMOS micro with all 
these functions. 

Execution time is only 3.2 J.1s at SMHz. The internal ROM 
may be deactivated for prototyping or test and debugging 
purposes. 

In addition to program storage, the internal ROM can 
hold system firmware such as operating system high-level 
language, math routines and. user-defined routines. 

Our 123 powerful instructions help to make the 1804A 
exceptionally easy to use. Included are a full set of BCD 
instructions, improved call and return instructions, improved 
call and return instructions that minimize processing time, 
a 16-bit data instruction for faster data transfer, and a save 
instruction for improved interrupt servicing. 

The CPU chip contains an array of 16-bit scratch pad 
registers that provide control over memory addressing and 
internal housekeeping. This scratch pad can be programmed 
indirectly through three 4-bit register designators. Memory 
locations are also addressed by loading address values into 
the scratch pad registers. 

• 2k bytes of mask-programmable ROM (CDP1804A) 
• 64 bytes of RAM (CDP1804A, CDP180S) 
• 8-bit counter-timer operating in 6 different modes 
• Enhanced interrupt controller 
• Crystal- or RC- oscillator capability 
• S-MHz crystal clock (CDP1804A) 
• Call-and-return instructions 
• 16-bit data instruction 
• 3.27 -J.1s instruction fetch-execute time 
• 123 powerful instructions (CDP1804A) 
• Dual-channel event counting and pulse-width 

measurement 
• Can address 64K bytes of external memory 
• Can be used as timebase with clock source from 

prescaled TPA signal 
• Can configure in'unique modes for special functions 
• Can plug into existing 1800-series sockets 
• Extended temperature range: -SSo C to +12So C 

~ Ie MASTER 1983 

One feature that really sets the 1804A apart from compet
itive microcomputers is its ability to accommodate external 
RAM and ROM-any combination up to 64K. It includes an 
8-bit multiplex address bus which can be used to generate 
64K bytes of possible addresses to memory. A separate 
bidirectional bus is used for data transfer. A latch pulse, 
TPA, is provided to capture the high-order address byte to 
provide a stable address to external memory. Special 
ROMs are available to eliminate the need for an external latch 
for this purpose. 

The I/O structure is unique, with a separate I/O address 
bus, four flag inputs, one interrupt input, and a single Q-bit 
output port. 

The I/O structure allows for stack transfer directly to and 
from memory, while the flag and Q lines can be used as liD 
pins under software control, or in serial liD applications. 

In addition, DMA request inputs are provided for control 
of an on-board DMA counter. The DMA feature allows the 
CPU section to generate address and control signals for 
memory-to-IIO transfer in a continuous or cycle-stealing 
mode. This feature may also be used to provide a real-time 
clock function under hardware-update contro/. 

Terminal-Assignment Diagram 

CLOCK I 40 voo 
WAIT 2 39 'XTAI. 

CLEAR 3 38 15MAiN 
Q 4 37 "'DMAl5Ul 

SCI 5 36 INTERRUPT 
SCO 6 35 ~ 

MRO 7 34 TPA 
BUS 7 8 33 TPB 
BUS 6 9 32 MA7 
BUS 5 10 31 MA6 
BUS 4 II 30 MA5 
BUS 3 12 29 MA4 
BUS 2 13 28 MA3 
BUS I 14 27 MA2 
BUS 0 15 26 MAl 

* 16 25 MAO 
N2 17 24 m 
NI 18 23 m 
NO 19 22 EF3 

VSS 20 21 EF4 

TOP VIEW 92CS-31059 

* Note: All terminal aSSignments are identi
cal to those for the CDP1802 microproces
sor family, except for terminal 16. Termi
nal 16 assignments for each type are 
shown in chari below. 

Device Pin 16 Function 

CDP1804A 1804 Mode: EMS Output 
Signal, active when 
external memory selected 
180S Mode: ME input 
signal, active when 
internal RAM selected 

CDP180S ME Input 

CDP1806 Must be tied to Voo 

1461 
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CDP1804AC, CDP1805AC, CDP1806AC 
CDP1805C, CDP1806C 

CDP1804A Block Diagram MEMORY ADDRESS LINES 1/0 FLAGS 
I I 

I 

1/0 REQUESTS 
I 

CONTROL 
I 

L..----t4-XTAL 

1462 

,..------, 
, i ! COP 1804 ONLY L _____ --' 

CONTROL AND 

TIMING LOGIC 

1+--1---+-----1 TPA 

1-------1~_t_-----t INT LOGIC 

X 

fZZZ] COP 1804/05 ONLY 

P 

SCO}'STATE 
SCI CODES 

Q LOGIC 

~~~ '}S.YSTEM 
MWR TIMING 
MRD 

1/0 
N 

NO} 
NI COMMANDS 

N2 

BUSO 
BUS I 

BUS 2 

BUS 3 

BUS4 

BUS 5 

BUS 6 

BUS 7 92CM-34321Rl 

TO INTERRUPT LATCH 

TPA - ...... ---1 

EF2--..... <II 

INH 
COUNTER 

UNDERFLOW 
OUTI---~---~~ 

8 -BIT 
DOWN 

lCOUNTER 

LOAD 

READ 

92CM-34758 

Timer/Counter diagram for CDP1804A, CDP1805, and CDP1806. 

Q Q OUTPUT 

Q FF 

Q 
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CDP1804AC, CDP1805AC, CDP1806AC 
CDP1805C, CDP1806C 

RET 

RESET 

S3 

DIS 

CIE 

S MASTER Q 
INTERRUPT 

ENABLE 
R FF 

COUNTER 
UNDERFLOW 

L..-___ ..J PULSE MODE EFI J 

S COUNTER 

PULSE MODE EF2 
BCI 

RESET 

MIE 

RESET INTERRUPT 
ENABLE Cl:.E 

CID-----IR FF QI---------------~ 

EXTERNAL INT 

XIE S QI----------------L~ 
EXTERNAL EIE 

RESET INTERRUPT 

XI D---~R EN~~LE 

Interrupt logic-_control diagram for CDP1804A, CDP1805, and CDP1806. 

INTERRUPT 
REQUESTS 

92CM-33888RI 

Summary of CDP1804A, CDP1805, and CDP1806 Features Relative to CDP1802 Family 

Solid 
State· 

CDP1804A CDP180SC,AC CDP1806C,AC 

2K Bytes Mask-Programmable ROM 
64 Bytes RAM 
On-Board Counter-Timer WIIO Timer Instructions 
Enhanced Interrupt Control 
Crystal or RC Oscillator Capability 

Higher Crystal Clock (4 MHz) 
Call and Return Instructions 
16-Bit Data Instructions 

PRIORITY: FORCE SO, 51 
5MAIN 
DMA OUT 
iNT 

INToOMA 

X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

92CS-34778 

State transition diagram for CDP1804A, CDP1805, and CDP1806. 
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CDP1804AC, CDP1805AC, CDP1806AC 
CDP1805C, CDP1806C 

1464 

Applications 

Using Internal ROM 
The on-board ROM of the CDP-

1804A, in addition to program storage, 
can hold system firmware: 

• Operating System 
• High-Level Language 
• Math Routines 
• User-Defined Routines 

Using the Clock Input 

Using External ROM 

CDPI805 CDPI835 

CEO 

92CS-34318 

The CDP1804 family supports an 
RC-network configuration that can 
replace a crystal oscillator for clock 
frequencies up to 1 MHz. 

R 

Minimum 2-chip microcomputer 
system using CDP1805· and 2Kx8 
CDP1835 ROM. This system uses the 
CDP1835 to address RAM, eliminat
ing the need for external decoding. 

I 
f r:::l RC 

Using the Counter-Timer 

INT I 

. INT 2 

SCI 

CDPI806 

INTA I 

a~--INTA2 

92CS-34319 

This configuration allows the CDP-
1806 to have two interrupt inputs, the 
normal I NT input of the CDP1802, 
and a latched, edge-sensitive inter
rupt created by loading the counter
timer with 01 in the event counting
mode. The Q line provides a hand
,shake signal to the interrupting 
device which is reset during the ser
vice routine. 
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Peripheral'Support Functions -
A Host of Chips to Interface to the Outside World 

HEX 
KEYBOARD 
INTERFACE 

ANALOG 
GAUGE 

INTERFACE 

DIGITAL 
VOLUME 
CONTROL 

ASCII 
KEYBOARD 
INTERFACE 

COP 1871A 
KEYBOARD 

ENCODER 

COP 1815 
OUTPUT 

PORT 

COP 1863 
PROG. 

~-...., FREQUENCY 
GENERATOR 

AUDIO 
FREQUENCY 

CONTROL 

L..-_...J 1111 II II II 1111111 

MODEM 
INTERFACE 

IS:r:JlM 
LCD/LED 

INTERFACE 

COPI854A 
cop 6402 

UART 

COP 1851 
PROGRAMMABLE 

1/0 

CRT 
CONTROL 

INTERFACE 

COP 1869,10,76 
COPI861,2,4 

CRT CONTROLLER 

COPI858,9 
COP 1855 COPI866,7,8 

MOU LATCH, 

COP 1853 
coP 1813 
DECODER 

COPI800CPU 

COP 1811 
INTERRUPT 

CONTROLLER 

DECODER 

COP 1856,7 
BUS 

BUFFER 

9 ~~-PARALLEL 0 
PRINTER FLOW 0 0 0 • 

INTERFACE SWITC~. o. ~ 
LIMIT LEVER 

SWITCH SWITCH 
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PRESSURE 
TRANSDUCER 

COPI812,4 
INPUT PORT 

COP 1818 
COUNTER 

TIMER 

COPI852 
STROBED 

INPUT 
PORT 

cop 1879 
REAL-TIME 

CLOCK 

FLOAT 
LEVEL 

B 

MOTOR 
CONTROL 

EVENT 
COUNTING 

OVEN 
TEMPERATURE 

SENSOR 

16151118 
LCD/LED 

INTERFACE 

92CL-34321 
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CDP1853 CDP1853C 

N-Bit 1 of 8 Decoder 

The RCA-COP1853 and COP1853C are 1 of 
8 decoders designed for use in general pur
pose microprocessor systems. These de
vices, which are functionally identical, are 
specifically designed for use as gated N-bit 
decoders and interface directly with the 
1800-series microprocessors without addi
tional components. The COP1853 has a 
recommended operating voltage range of 4 
to 10.5 volts, and the COP1853C has a rec
ommended operating voltage range of 4 to 
6.5 volts. 
When CHIP ENABLE (CE) is high, the se
lected output will be true (high) from the 
trailing edge of CLOCK A (high-to-Iow 
transition) to the trailing edge of CLOCK B 
(high-to-Iow transition). All outputs will be 
low when the device is not selected (CE = 0) 
and during conditions of CLOCK A and 
CLOCK B. The COP1853 inputs NO, N1, N2, 
CLOCK A, and CLOCK B are connected to 
an 1800 series microprocessor outputs NO, 
N1, TPA, and TPB respetively, when used to 
decode 1/0 commands as shown in Fig. 1. 
The CHIP ENABLE (CE) input provides the 
capability for multiple levels of decoding as 
shown in Fig. 2. 

TPA 

LOAD VIA 
67 INSTRUCTION 

DATA 
AVAILABLE 

LOAD VIA 
61 INSRUCTION 

AVAILABLE 

COP 1800 SERIES 

NO NI N2 TPB MRD 

...----''--L....., READ VIA 
CSI CS2 6F INSTRUCTION 

• Provides direct control of up to 7 input and 7 output devices 
• CHIP ENABLE (CE) allows easy expansion for multi-level 

I/O systems 

The COP1853 can also be used as a general 
1 of 8 decoder for 1/0 and memory system 
applications. 
The COP1853 and COP185~C are supplied 
in hermetic 16-lead dual-in-line ceramic (0 
suffix) and plastic (E suffix) packages. 

CLOCK A 
NO 
NI 

OUT 0 
OUT I 
OUT 2 
OUT 3 

Vss 

I 16 Voo 
2 15 CLOCK B 
3 14 N2 
4 13 CE 
5 12 OUT 4 
6 II OUT 5 
7 10 OUT 6 

,-8-::TOP:::-::V-:::IE::":W~9;.J OUT 7 

9ZCS- Z.TZI 

TERMINAL ASSIGNMENT 

NOTE: SYSTEM SHOWN WILL SELECT 
UP TO 56 INPUT AND 48 OUTPUT 
PORTS. WITH ADDITIONAL DECODING 

,..-------------, THE TOTAL NUMBER OF INPUT 

NO. NI. N2 

COP 1800SERIES . 
AND OUTPUT PORTS CAN BE 
FURTHER EXPANDED. 

INTERCONNECTED 
AS IN FIGURE 4 

I 

lIO 
7 INPUT. 

6 OUTPUT 
PORTS 

t---t---+-~ CLOCK B 
CE I/O 

L--_N:..:.,:O:..:.. • .:.;.NI;,:., • .:.;.N2=----+_+--t-___ ~ CDPI853 
"62-6F" 

INST 

7 INPUT. 
6 OUTPUT 

PORTS 

SECTIONS 3-7 

'---t--+----~CLOCK A 
'--+----~CLOCK B 

'-----~CE 

L--_N_O...:.... _NI_. _N2 ________ ~ CDPI853 

"62-6F" 
INST 

IIO 

I 

7 OUTPUT PORTS 92C ... • 29025RI 

7 INPUT. 
6 OUTPUT 

PORTS 

Fig. 1 - N-bit decoder in a one-level 110 system. Fig. 2 - Two-level 110 using ~DP1853 and CDP1852. 
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CDP1873C Preliminary Data 

CMOS 1 of 8 Binary Decoder 

The RCA-COP1873C is a high-speed 1 of 8 
decoder designed for use with 
microprocessor systems that require ex
pansion capabilities utilizing memory or 
input/output ports with active low chip
select inputs. The COP1873C has a 
recommended operating voltage range of 
4 to 6.5 volts. 

When the decoder is enabled and ad
dressed, one of its 8 outputs goes low. 

Enabling is controlled by 3 chip-select in
puts, allowing for easy system expansion. 
All outputs will be high when the decoder 
is not selected. The COP1873C can be 
cascaded for very large systems and of
fers a low propagation delay that reduces 
memory-access' time requirements in 
those designs where delays are critical. 

The COP1873C is supplied in hermetic 
16-lead dual-in-line ceramic (0 suffix) and 
plastic (E suffix) packages. 

AO 

ENABLE 
GATING 

• High-speed address to output enable 
delay 100 ns (max.) at VOO=5 V 

• Output sink 6 mA (min.) at VOO=5 V 
• 110 port or memory selector 
• 3 chip-select input allows simple 

expansion 

AO 
AI 
A2 

n 
n 
E3 

OUT 7 

VSS 

7 
8 

TOP VIEW 

92CS-32888 

Terminal Assignment 

HIGH 
URRENT 

OUTPUT 
BUFFERS 

92CS-32889 

CDP1873C functional diagram. 

AI3 A2 
TPA CLOCK AI2 :6 CDPI873C 10 IK MEMORY 

All CHIP SELECTS 
AO 

IT .. AI 

A7 CDPI874C 

CDPI802 A9 TO IK Vss VDD MEMORY 

AS ADDRESS 
LINES ~ 

CSI,CS2 A2 m-
Al 02 

VDD 

AO CDPI873C ~ 
TO IK MEMORY 
CHIP SELECTS 

E3 05 
VSS Ei ~ 

E2 

92CM-32892 

16-k memory-select using the CDP1873C with the CDP1874C as an address latch. 
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4-Bit Latch and Decoder Memory Interfaces 
CDP1858, CDP1859 

The CDP1858, and CDP1859 are 
COS/MaS 4-bit latch and decoder 
circuits designed for use in CDP1800-
series microprocessor systems. 
These devices are specifically de
signed for use as memory-system 
decoders and interface directly with 
the CDP1802 or CDP1804 family m ul
tiplexed address bus at maximum 
clock frequency. 

CDP1858 Functional Diagram CDP1859 Functional Diagram 

The CDP1858 interfaces the CDP-
1802 or CDP1804 family address bu~ 
and up to 32 MWS5101 256x4 RAM's 
to provide a 4K-byte RAM system. No 
additional components are required. 

The CDP1859 interfaces the CDP-
1802 or CDP1804 family address bus 
and up to 32 CDP18211024x1 RAM's 
to provide a 4K-byte RAM system. 
The CDP1859 generates the chip se
lects required by the CDP1821 RAM. 

• Performs memory address latch 
and decoder functions multiplexed 
or non-multiplexed 

• Interfaces directly with the COP-
1802 and COP1804 families 

• Allows decoding for systems 4096-
words by 8-bits or larger 

• Non-inverting fully buffered data 
transfer 

15 

rnru 

CDP1858 
Terminal-Assignment Diagram 

CLOCK 16 voo 

MAO 2 15 ENABLE 

MAl 3 14 MA2 

eso 4 13 MA3 

es I 5 12 ern 
eS2 6 II eEl 

eS3 7 10 en 
Vss 8 m 

TOP VIEW 
92CS-319~3 

4K-Byte RAM System Using the CDP1858 and CDP1822 

MWR r---- ~ ~ 
PMAO-7 MAO-7 r' MAO-7 .-

MRD f---
~MWR g -

~MWR g ~MWR g 
CPU P ~ P - P 

CDPI802 f-- MRD I f--MRD I r-MRD I 

B VBUSO-7 8 - 8 01- 6 I-
f--CSi 

2 
I- f--CSi 

2 r-- ,- r-CSi 
2 -~ f'r-a 2 2 2 

CS21- CS2~ CS2i--
TPA MAO-7 '-

4 4 4 

BUS 0-3 BUSO-3 BUSO-3 

~r ~ ~ 
MAO-7 - ~MAO-7 ..... MAO-7 

L. MWR C 
- ~ MWR C '-MWR C 

D D D 

L....eo MRD 
P L...-.. - P 

----00 MRD 
P 

I MRD I. I 
8 6 8 --- CSi 2 ~ CSi 2 CSi 2 
2 2 2 
CS24 CS2i+ CS2r--

--:- - _f-

.... Ctt~K3 CSO 
C CSI 
D CS2 
P CS3 I 

~ 
EN 6 CEO ~ 

5 en 
8 ill 

m 
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CDP1859 
Terminal-Assignment Diagram 

CLOCK 16 voo 
MAO 2 15 ~ 

MAl 3 14 MA2 

AS 4 13 MA3 

A8 5 12 CEO 
A§ 6 II m 
A9 7 10 CE2 

vss 8 9 m 
TOP VIEW 

92CS-31954 

~ 
~ ::)MAO-7 

.. MWR g - P I-.... MRD I 
6 :--

,- .... CSi 
2 

1+ 2 
CS2-

f-

~ BUS 4-7 
4 

PMAO-7 
L.MWR C 

D 
r--< ----00 MRD ~ -< 

6 
0- r--- CSi 2 

2 

CS2~ 
~ 

92Cl-29Q60RI 
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CDP1866, CDP1867, CDP1868 Types 

CMOS 4-Bit Latch and Decoder 
Memory Interfaces 

The RCA-CDP1866, CDP1867, and CDP1868 are CMOS 
4-bit memory latch and decoder circuits intended for use in 
CDP1800 series microprocessor systems. They can inter
face directly with the multiplexed address bus of this sys
tem at maximum clock frequency, and up to eight 4096-bit 
random-access memories to provide a 4096-byte RAM sys
tem. All the necessary chip selects are provided as outputs 
along with additional enable inputs so that in larger memory 
systems, the 9-chip 4096-byte blocks can be readily 
accessed. 

These devices are also compatible with non-multiplexed 
address bus microprocessors. 

By connecting the clock input to Vee, the latches are in the 
data-following mode and the decoded outputs can be used 
in general-purpose memory-system applications. 

The CDP1866 and CDP1868 are intended for use with 1024-
word RAMs and are identical except that in the CDP1868, 
CE1 and CE2 are latched and CS2 is valid on MWR only. 
This allows the CDP1868 to be used in a color display 
system with the CDP1861 and CDP1862. The CDP1867 is 
intended for use with 4096-word RAMs. 

The CDP1866, CDP1867, and CDP1868 are supplied in an 
18-lead hermetic dual-in-line ceramic package (D suffix) 
and an 18-lead plastic package (E suffix). The CDP1866C, 
CDP1867C, and the CDP1868C are available. in chip form 
(H suffix). 

CE4 
92CS- 30970R2 

Functional diagram for the CDP1867. 

© Ie MASTER 1983 

• Performs memory address latch and 
decoder functions multiplexed or 
non-multiplexed 

• Interfaces directly with all CDP1800 
family CPUs 

MAO I 

MAO I 

Voo =@) 
\lss= ® 

92CS- 30971 

Functional diagram for the CDP1866. 

Voo= (@ 
vss=@ 

92CS-30969 

Functional diagram for the CDP1868. 
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MAO 18 VDD 
MAO 18 VDD 

MAl 2 17 CLOCK MAl 2 17 CLOCK 

MA2 3 16 CEI 
MA2 3 16 CEI 

MA3 4 15 CE2 
MA3 4 15 CE2 

MRD 5 14 CE3 
MRD 5 14 CE3 

MWR 6 13 CSO MWR 6 13 CE4 

A8 7 12 CSI 
A8 7 12 cs 

A9 8 II CS2 
A9 8 II All 

VSS 9 10 CS3 VSS 9 10 Ala 

TOP VIEW TOP VIEW 

'J::'C:; - 30 7:HRI 92CS-30798RI 

TERMINAL DIAGRAM TERMINAL DIAGRAM 

CDP1866, CDP1868 CDP1867 

l 
MRD 

~ MA8 4 MA8 4 MA8 MA8 
- I--f--. MA9 -+ MA9 -+ MA9 '-. MA9 

CDPI800 COP 1825 .II .. 1\. COP 1825 COP 1825 A COP 1825 
SERIES X Y IK X4 ~D.~ IK X4 ~DD~ IK X4 ~D.~ IK X4 

CPU RAM RAM RAM RAM 
~- f---,- r--- CS ~ CS ~ Cs -. Cs 
-- I-- r+WE ~WE ~WE ~ WE 

TPA MWR 

HL r""Hb r~rjAb- I 
I-~ 

~ 1--1-< 

DATA BUS 

COP 1866 l W, 

I~ lw,li l w,ll l I 
ClK MWR - -

4 MRD C CSO r---- WE 

0 CEI 14-1 ~ Cs ~ cs ~ rs ~ cs 
~ P CE2 1+-0 V- '-~ K:= -~ ~ '-~ MAO I CDPI825 COP 1825 COP 1825 COP 1825 

MAl 8 CE3 1+-0 IK X4 rY- r-r-/ IK X4 -r IK X4 iv-' -ro/ IK X4 
6 X Y RAM RAM RAM RAM 

MA2 6 
A8 ~ MA8 .-. MA8 -+ MA8 

MA3 MA8 
-V- A9 MA9 r- 1--f--. MA9 r- f-+- .-. MA9 - -f--+ MA9 

CSI CS2 CS3 

I I I l-I I 
I 

l-
e-

ADDRESS BUS 0-7 

I I 1 1 I 

92CM-30968RI 

4096-word by 8-bit random-access memory system using the CDP1866. 

Solid 
State 
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Byt~Wide Input/Output Port 
CDP1852 

The CDP1852 is an 8-bit register 
with logic that allows two modes of 
operation, input and output. In both 
modes, input data are strobed and 
latched into the register by the clock 
input, and a service-request output 
signal is available for handshaking 
functions. 

When the mode select pin is low. 
the input mode is selected and the 
output drivers turn on when both chip 
selects are· active, and tri-state if 
either one is low. 

In the output mode, when the mode 
select pin is high. the output drivers 
are always on. Input data are placed 
in the register by the combination of 
the active chip selects and clock 
input. 

Terminal-Assignment Diagram 

@ Ie MASTER 1983 

CSI/~ VOO 
MODE SR/SR 

OIO 3 OI7 
000 4 007 
OIl 5 OI6 
001 6 19 006 
OI2 7 18 OI5 
002 8 17 005 
OI3 9 16 OI4 
003 10 15 004 

CLOCK II 14 CLEAR 
VSS 12 13 CS2 

TOP VIEW 
92CS-27~72 

Functional Diagram Cs's 
CLEAR 
MODE 

CLOCK 

881T 
DATA 

IN 

CLEAR 

881T 
DATA 

REGISTER 

• Parallel 8-bit data latch and buffer 
• Hand shaking via service-request 

signal 
• 3-state outputs 
• Mode selectable 
• Drives one TTL load 
• Directly interfaces with CDP1800-

series microprocessors 

DP1852 Used al Address Latch 

TPA 

LATCt£O 
COPI802 COPI852 ADDRESS 

DEVICE SELECT 
AND CONTROL 

LOGIC 

MAO- OIO 
MA7 0I7 

CSIICSI 

CS2 

VCC 

SERVICE 
1---- REQUEST 

3 STATE 
OUTPUT 
DRIVERS 

OUT 

000-
007 

92CS-34329 

881T 
DATA 
OUT 

92CS-34330 
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CDP1856 
CDP1856C 

CDP1857 
CDP1857C 

4-Bit Bus Buffers/Separators 
The RCA-CDP1856, CDP1856C, CDP1857, and CDP1857C 
are 4-bit CMOS non-inverting bus separators designed for 
use in CDP1800-series microprocessor systems. They can 
be controlled directly by a 1800-series microprocessor 
without the use of additional components. 

The .CDP 1856 is designed for use as a bus buffer or separa
tor between the 1800-series microprocessor data bus and 
memories. The CDP1857 is designed for use as a bus buffer 
or separator between the 1800-series microprocessor data 
bus and I/O devices. Both types provide a chip-select (CS) 
input signal which, when high (1), enables the bus
separator three-state output drivers. The direction of data 
flow, when enabled, is controlled by the MRD input signal. 

The CDP1856 or CDP1857 can be used as a bi-directional 
bus buffer by connecting the corresponding 01 and DO 
terminals (Fig. 2). The MRD output signal from the 1800 
series microprocessor has the correct polarity to control 
the CDP1856 when this device is used as a memory data bus 
buffer/ separator, or the CDP1857 when it is used as I/O bus 
buffer/separator. Therefore, the 1800 series microproces
sor MRD signal can be connected directly to the f\ifRl)input 
of either device. 

The CDP1856 and CDP1857 are functionally identical to the 
CDP1856C and CDP1857C, respectively. The CDP1856 and 
CDP1857 have a recommended operating-voltage range of 
4 to 10.5 volts, and the CDP1856C and CDP1857C have a 
recommended operating-voltage range of 4 to 6.5 volts. The 
CDP1856, CDP1856C, CDP1857 and CDP1857C are sup
plied in 16-lead hermetic, dual-in-line ceramic packages (0 
suffix), and in 16-lead plastiC packages (E suffix). 

OI¢ 

000 

011 

001 

012 

002 

on 
OB3 

003 

• Provides easy connection of memory 
and I/O devices to CDP1800-series 
microprocessor data bus. 

• Non-inverting fully buffered data 
transfer 

COPI856 
OR 

COPI857 

000-003 

...--_...,,,,080-083 

MR6 cs 

CONTROL DATA TRANSFER 

92CS-28096 

CDP1856, CDP1857 bidirectional bus buffer operation. 

010 16 VOO 

011 15 cs 

000 3 14 OBO 

001 4 13 OBI 

002 12 OB2 

003 6 II OB3 

OI2 10 MRO 

Vss 8 9 013 

TOP VIEW 

92CS· 28097 

TERMINAL ASSIGNMENT 

OJ:~ 

00J1 

OIl 

001 

OI2 

002 

on 

003 

Functional diagrams for CDP1856 and CDP1857. 
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Preliminary Data 

CDP1872C, CDP1874C, CDP1875C 

High-Speed 
8-Bit Input and Output Ports 

The RCA-CDP1872C, CDP1874C and CDP1875C devices 
are high-speed 8-bit parallel input and output ports 
designed for use in the CDP1800 microprocessor system 
and for general use in other microprocessor systems. The 
CDP1872C and CDP1874C are 8-bit input ports; the 
CDP1875C is an 8-bit output port. 

These devices have flexible capabilities as buffers and data 
latches and are reset by CLR input when the data strobe is 
not -active. 

The CDP1872C and CDP1874C are functionally identical 
except for device selects. The CDP1872C· has one active 
low and one active high select; the CDP1874C has two 

• Parallel 8-bit input/output register with buffered outputs 
• High-speed data-in to data-out: 

85 ns (max.) at VOO=5 V 
• Flexible applications in microprocessor systems as 

buffers and latches 
• High order address-latch capability in COP1800 series 

microprocessor systems 

• Output sink current=5 mA (min.) at VOO=5 V 
• 3-state output-COP1872C and COP1874C 

CSI 22 Voo 
C51 

010 21 017 010 

000 20 007 000 3 

01 I 4 19 016 01 I 4 

001 5 18 006 001 5 

012 6 17 015 012 6 

002 7 16 005 002 7 

DB 8 15 014 DB 8 

003 9 14 004 003 9 

CLOCK 10 13 - CLR CLOCK 10 

VSS - II 12 CS2 VSS II 

TOP VIEW TOP VIEW 

'l2r~ '3012 

active high device selects. These devices also feature 3-
state outputs when deselected. Data is strobed into the 
register on the leading edge of the CLOCK and latched on 
the trailing edge of the CLOCK. 

The CDP1875C is an output port with data latched into the 
registers when the device selects are active. There are two 
active high and one active low selects. The output buffers 
are enabled at all times. 

These devices are supplied in 22-lead hermetic, dual-in-line 
side':'brazed ceramic packages (D suffix) and in 22-lead 
dual-in-line plastic packages (E suffix). 

22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 

CSI 

C52 

DI--------------~O 

CLOCK - __ ---------j 

CLR---.Of 
nCS-3300B 

Equivalent logic diagram (1 of 8 latches shown) 
for CDP1872C. 

VOD CSi 22 
017 010 21 
007 000 3 20 
016 011 4 19 
006 001 18 
DIS 012 6 17 
DOS 002 7 16 
014 DB 8 15 
004 003 9 14 
CLR CS3 10 13 
CS2 Vss II 12 

TOP VIEW 

DO 

VOO 
017 
007 
016 
006 
DIS 
DOS 
014 
004 
CLR 
CS2 

92CS-33011 92CS-33010 

CDP1872C Input Port CDP1874C Input Port CDP1875C Output Port 
TERMINAL ASSIGNMENT TERMINAL ASSIGNMENT TERMINAL ASSIGNMENT 

CSI 

CS2 

OI-------------~O 

CLOCK --~--------_t 

CLR----<li 

DO 

92CS-33009 

Equivalent logic diagram (1 of 8 latches shown) 
for CDP1874C. 
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CSI 
CS2 
CS3 

01 0 

C 

Q 

R 

Equivalent logic diagram (1 of 8 latches shown) 

for CDP1875C. 

DO 
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CLOCK -
I 

CSI 

-
DO DI <:=1 r--

DATA IN 

MRD CDPI874C 

TPA CLOCK 
DO r---- r- CS2 
01 t--
02 f--

ADDRESS 03 r--
M~8. BUS CDPI874C 04 f--

MAI5 05 t--

CDPI802 
06 f-- CDPI875C 

07 I--- I-- CS2 

CSI CS2 

I 
r- CS3 

To ~ 

01 DO P TPB r--
DATA OUT 

DATA BUS 
0-7 CSI 

.Sf .. DATA BUS 
) 

y 
92 CM-33004 

CDP1874C used as an input port and address latch with CDP1875C used as an output port. 

CLOCK ~ 
CS2 

DATA BUS P II CDPI872C +---
DATA IN 

DO -07 
OJ =- CSI 

02 ~ 

03 I--

NO I--- I-- AO 64 -
NI~ r-- AI 05 -

~ MRD N2 I--- r-- A2 06 - CLOCK ~ 
07 - ...--- CS2 

CDPI873C 
~ CSI 

P CDPI802 DATA BUS CDPI872C .-- 9 

DATA IN 

2CS-33003 

CDP1872C used as an input port and selected by CDP1873C. 

I 
MRD 

CDPI802 

NO NI N2 00-07 

I 1/> 

CSI CSI 
CS2 CS2 

DATA OUT 

,,7 TPB- CS3 

C~ "-
DI DO 01 DO DATA IN 

v V 

CDPI874C CDPI875C 

CSI . CSI 
CS2 CS2 

~ 
.... 

01 DO 01 DO DATA IN DATA OUT 
v v 

TPB- CS3 92CS-33002 

CDPI874C CDPI875C 

MEMORY 

CDP1874C and CDP1875C used as input/output buffers. 
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Programmable 1/0 Interface 
CDP1851 Terminal-Assignment Diagram 

The CDP1851 is a general-purpose, 
software-programmable 110 device 
that has 20110 lines that may be u~ed 
in several different modes of opera
tion. Two full 8-bit ports, complete 
with handshaking lines, are provided 
for efficient interfacing between a 
parallel CPU bus and peripheral 
functions. The CDP1851 is pro
grammed by the CPU, by means of its 
control register, to define port mode, 
interrupt enabling, I/O bit assignment, 
and bit-masking. 

• General-purpose progrflmmable 
I/O device that has 20 1/0 lines that 
may be used In several different 
modes of operation 

• Four software-controlled modes of 
operation: input, output, bidirec
tional, and bit-programmable 

• Interfaces without additional com
ponents to all 1800-series micro
processors, in 1/0 or memory 
space 

CLOCK 
CS 

RAO 
RAI 

BUSO 
BUSI 

BUS2 
BUS3 

BUS4 
BUS5 
BUS6 
BUS7 

CLEAR 
AiNT 
BINT 

B ROY 
B STROBE 

BO 
BI 

VSS 20 

40 VDD 
39 RD/WE 

WR/RE 
TPB 

A ROY 
A STROBE 

AO 
AI 

A2 
A3 
A4 

.. AS 

A6 
A7 
B7 
B6 

B5 
B4 
B3 

B2 

CDP1851 Programming Modes TOP VIEW 92CS-3192. 

(8) 
Port A 

Mode Data Pins 
Input Accept input data 

OutQut OutQut data 
Bidirectional Transfer input! 
(Port A only) output data 

Bit- Programmed 
Programmable individually as 

inputs or outputs 

Block Diagram 

DATA 

<=> DATA 
BUS 

BUFFER 
:LLL./~ SECTION 

V A 

V 

~ ...... 

V 
~ r ~ 

CLOCK V .. 
~ CS f-f- MODE 

RAO ADDRESS ~ CONTROL 
AND 

RAI DECODE V STATUS 
AND REGISTERS WR/RD READI 

~ RD/WR WRITE 
TPB LOGIC V 

I 1 CLEAR --. ~ I 
1 ~ L. 

f4- [2zz 
A INT 

INTERRUPT 
MASKING 

SECTION 
8 TNT B 

AND 
LOGIC 

92CM-34326RI 
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(2) (8) (2) 
Port A, Hand- Port B Port B, Hand-
shaking Pins Data Pins shakin~ Pins 
Ready, Strobe Accept input data Ready, ~ trobe 
Ready, Strobe Output data Ready, .; trobe 

Input hand- Must be Output hand-
shaking for previously set to shaking for 

Port A bit-proqrammable mode Port A 
Programmed Programmed Programmed 

individually as individually. as individually as 
inputs or outputs inputs or outputs inputs or outp ... ts 

Typical Application with Port A in Bidirectional 
Mode and Port B in Bit-Programmable Mode. 

AO 

... AI 
A2 ~ 

A3 
A4 
A5 ~ 

A6 

': A7 

READY 
STROBE 

9. 
~ • ~ ~ 

NO RAO A ROY xwr ENABLE 

NI RAI ASTROB XMIT STROBE 
N2 CS 

JE -;-PERIPHERAL 
TPA CLOCK 
MRD RDIWE 1..0 O~TA A 

TPB WR/RE ;"7 -L: TPB 
BROY DATA READY 

B STROB ACK 

COP 1802 'liD COPI8S1 

BO 

.. BI .. 
~ 82 .. 

BO 
> I 

>IOK }RECVR 
? 2 

~ PERIPHERAL 
.... 83 
... 84 .. 
:: 85 

... 
B6 

..oL 87 
... 

.... READy 

L..STROBE.:: 

INT AINT 4 

}xIl'T 
B 

1- BiNi' 5 
6 

BUSO-7 BUS B7 

~ l SYSTEM DATA BUS J J 
~ 

TO MEMORY 
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Programmable UART's 
CDP1854A, CDP6402 

CDP6402 
The CDP1854A and the CDP6402 

are CMOS/LSI Universal .Asynchro
nous Receiver/Transmitters (UART's) 
for interfacing computers or micro
processors to asynchronous serial 
data channels. The receiver converts 
serial start, data, parity, and stop bits 
to parallel data verifying proper code 
transmission, parity,' and stop bits. 
The transmitter converts paraliel data 
into serial form and automatically 
adds start, parity, and stop bits. 

• Programmable word length,' stop 
bits, and parity 

• Baud rate to 250K bits/sec. at 5V 
(500K at 10V) 

Terminal-Assignment Diagram 

The data word length can be 5, 6, 7, 
or 8 bits. Parity may be odd or even. 
Parity checking and generation can 
be inhibited. Stop bits can be 1, 1'/2, or 
2 bits. 

• Two operating modes (CDP1854A) 
selected by pin 2 
Mode 0 - (pin 2 grounded) -
hardware - programmable word 
·Iength, stop bits, and parity 
Mode 1 - (pin 2 at VDD) - inter
faces directly to 1800-series micro
processors without additional com
ponents; software-selectable word 
length, .stop bits, and parity 

• CDP6402 Industry standard pinout 
(pin 2, no connection). Direct re
'placement for IM6402 and HD6402 

Voo 
NC. 

GNo 
RRo 

RBRe 
RBR7 
RBRS 
RBR5 
RBR4 
RBR3 
RBR2 
RBRI 

PE 
FE 
OE 

SFo 
RRC 
ClTrn 

DR 
RRI 

TRC 
EPE 

3 CLSI 
4 CLS2 
5 SBS 
S' PI 
7 CRL 
e TBR8 
9 TBR7 

10 TBRS 
II TBR5 
12 TBR4 
13 TBR3 
14 TBR2 
15 TBRI 
IS TRO 
17 TRE 
18 TBRL 

TBRE 
MR 

• Single, noncritical voltage supply TOP VIEW 92CS-34552 
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CDP1854A (Mode 0) CDP1854A(Mode 1) 
Terminal-Assignment Diagram Terminal-Assignment Diagram 

vOD T CLOCK VOO T CLOCK 
MODE(VSS ) EPE MODE(Vool CTS 

VSS 3 38 WLS I vss 3 38 ES 
RRO 4 37 WLS 2 CS2 4 37 PSI 

R BUS 7 5 36 SBS R BUS 7 5 -36 NC 
R BUS 6 6 35 PI R BUS 6 6 35 CS3 
R BUS 5 7 34 CRL R BUS 5 7 34 RO/WR 
R B.lJS 4 8 33 T BUS 7 R BUS 4 8 33 T BUS 7 
R BUS 3 9 32 T BUS 6 R BUS 3 9 32 T BUS 6 
R BUS 2 10 31 T BUS 5 R BUS 2 10 31 T BUS 5 
R BUS I " 30 T BUS 4 R BUS I " 30 T BUS 4 
R BUS 0 12 29 T BUS 3 R BUS 0 12 29 T BUS 3 

PE 13 28 T BUS 2 (NT 13 28 T BUS 2 
FE 14 27 T BUS I FE 14 27 T BUS I 
OE 15 26 TBUS 0 PEIOE 15 26 T BUS 0 

SFO 16 i5 SOO RSEL 16 25 SOO 
R CLOCK 17 24 TSRE R CLOCK 17 24 RTS 

DAR 18 23 THRL TPB 18 23 CSI 
OA 19 22 THRE OA 19 22 fiiRE 

SOI 20 21 MR SOI 20 21 CLEAR 
TOP VIEW TOP VIEW 

92CS - 28456RI 92CS - 28455RI 

CDP1854A (Mod~ 1) Block Diagram 
R-BUS 

o 7 

RECEIVER HOLDING 

DA FE PEIOE THRE 

STATUS 
REGISTER 

FORMAT CONTROL 
REGISTER 

REGISTER 14--+...--__ ------...-j 
TRANSMITTER 

HOLDING 
REGISTER 

Sol---..I RECEIVER SHIFT 
REGISTER 

R CLOCK I!U -~ If) I-~II/I T CLOCK 
I!~R:> ~1~lli:t 
o 
II: 92CM-34346 

Soo 
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---------------------------Rcn Solid 
State 

CDP1854A, CDP6402 

Interface of CPU CDP1802 to Data Terminal Using 
UART CDP1854 (Mode 1) 

Voo 

TRE4-~-----------

TRC 

CLSI 

CLS2 
CONTROL 
REGISTER 

CRL 

MR 

RRC 

DRR 

SFD --t----.; 

DR OE TBRE FE PE 

RRD 

CDP1854A (Mode 0) Block Diagram 
R BUS 

01234567 
T BUS 

01234567 

TRANSMITTER 
14-_---<~---+-~ .TIMING 

THRL 

DAR 

OE 

FE 

PE 
AND THRE 

CONTROL 

SFD 

R CLOCK T CLOCK 

t2CII- 34344 

MULIPLEXER 

TRO 

SBS 

EPE 

EPI 

RRI 

MULTIPLEXER 

}-----------~-RRD 

RBR8 (MSBI RBRI(LSBI 92CL-34553 

CDP6402 Functional block diagram. 
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Multiply/Divide Unit (MDU) 
CDP1855 

The CDP1855 is an efficient hard
ware replacement for the software 
only implementation of arithmetic 
and signal-processing algorithms. It 
performs multiply and divide opera
tions on unsigned 8-bit data with an 
add-and-shift type of hardware im
plementation and is structured to per
mit cascading of identical units to 
handle operations up to 32 bits. 

The MDU has three 8-bit registers, 
X, Y, and Z, which are loaded by the 
CPU with operands prior to the arith
metic operation and which contain a 
product or quotient when the process 
is complete. 

The CDP1855 can be used in any 
application that requires fast multiply 
or divide throughput, or where the 
CPU would be required to perform 
real-time tasks during a long arith
metic routine. MDU efficiency in
creases as word size increases. 

Terminal-Assignment Diagram 

CE-~~VDD 
CLEAR - 2 27 f-- CNO 

CTl - 3 26 t--CN I 
c:b.l<Y.t. - 4 25 ~ CI 

Yl- 5 24t--YR 
Zl- 6 23 t-- ZR 

"S1l'l1"t - 7 22 t-- BUS 7 
ClK- 8 21t--BUS6 

STB - 9 20 - BUS 5 
RD/wt:- 10 19 - BUS 4 

RA 2- II 18 - BUS 3 
RA I - 12 17 - BUS 2 
RAO-13 16 - BUS I 

VSS -L..1_4 ___ 15~- BUS 0 

TOP VIEW 

92CS- 2996!5R2 

• Significantly reduces throughput 
time of microcomputer systems 
used for arithmetic calculations 

• Directly interfaces with 1BOO-series 
microprocessors without addition
al components 

• Performs the actual hardware BxB 
bit multiply or 16-;.-B divide in Susec, 
with additional software overhead 
for 1/0 of data 

• Cascadable up to 4 units for 32x3 
bit multiply or 64-;.-32 divide 

1478 

Word Size Approximate Number of Machine Cycles 
Software Algorithm 

8x8, or 16-;'-8 280 
16x16, or 32-;'-16 1000 
32x32, or 64-;.-32 5000 

Circuit Configuration for a Single MDU 
Addressed in I/O Space. 

1 
~ 

CLEAR 
XTAl 

NO 

NI 

N2 

TPB 

MRD 
CDPIB02 

E 
IT 

C 
I I 

Hardware (MDU) 

26 
4J 
89 

+v 

~ 
CLEAR 

ClK CE 

RAO CI 

RAI CNO 

RA2 CNI 

STB 

RO/WE 

YL CDPIB55 

ZR 

CTl 
CO 
YR 

Zl 

S 
I I 

92CM-34331 

Cascaded CDP1855 Configuration. 

CLOCK 
EFI 

DATA BUS '// BUS 
~ MRO 

TPB 

I 
CLEAR 
N2 
NI 
N0 

;/ 

BUS R S C BUS R S C BUS R S C BUS R S C 

VDO ,9 ~ ~ VOD 9 ~ ~ VDD . 9 ~ ~ 9 ~ ~ 
tCNI ~ ~CNI r ~CNlr fCNI ~ 
[ CN0 RAl1lr f CN0 RAI1l. CN0 RA0 CNI1l RA0 

'-~~ RAIr-- _ ~ RAIf-- _ ~ RAI- _ ~ RAI-
.-+-... - SHIFT RA2 r-- -,.. SHIFT RA2r-- -... SHIFT RA2 - -... SHIFT RA2----v 

r-- Yl YR Yl YRr------i--iYl YR Yl YR - DO 
Zl ZR Zl ZR Zl ZR Zl ZR 

'-r O,F C.I C,O C.I C,O C.I CD C,I. .... 
CDPI855 CDPI855 CDPI855 CDPl855 
CE CTl CE CTl CE CTl CE CTl 

I I I 
I I I 
l 1 1 1 

92CS-34407 

MOST SIGN I FICANT lEAST SIGNIFICANT 
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-----------------------0011 Solid State 

Programmable Interrupt Controller (PIC) 
CDP1877 

The CDP1877 is a programmable 
8-level interrupt controller designed 
for use in CDP1800-series micro
processor systems. It provides added 
versatility by extending the number of 
permissible interrupts from 1 to N in 
increments of 8. 

• Memory mapped 
.• Programmable long-branch vector 

address and vector interval 
• Eight levels of interrupt per chip 
• Easily expandable 
• Latched interrupt requests 
• Hard-wired int~rrupt priorities 
• Multiple chip-select inputs to min

imize address-space requirements 

Terminal-Assignment Diagram 

CASCADE I 28 VDD 

IR7 2 27 BUS7 

IR6 3 26 BUS6 

IR5 4 25 BUSS 

IR4 5 24 BUS 4 

IR3 6 23 BUS 3 

IR2 7 22 BUS2 

iRi 8 21 BUSI 

IRO 9 20 BUS 0 

TPA 10 19 CS/AX 

TPB II 18 CS/AY 

MWR 12 17 CS 

MRD 13 16 cs 
VSS 14 15 INTERRUPT 

92CS-34343 

Programming Instructions for PIC 

1. Disable INTERRUPT at CPU. 
2. Reset Master Interrupt Bit. B3. of 

Control Register. 
3. Write a "1" into the interrupt input 

bit location of the mask regist~r if 
masking is desired. 

4. Write the High-Order Address byte 
into the page register. 

5. Write the Low-Order Address and 
the Vector Interval into the control 
register. 

6. Program R( 1) of the CPU to point 
to the PIC so that the Long-Branch 
Instruction can be read from the 
PIC during the I nterrupt Service 
Routine 

@ Ie MASTER 1983 

PIC Application Example 
MA7 CS/AX CASC 

MA6 CS/AY 

MA5 CS 

MA4 cs 

CPU MWR MWR PIC 

MRD - MRD 

TPA TPA 

TPB TPB 

-
INT INT 

1802 
BUS If 

:\. 
\ BUS 
/ 1877 

Programming Model 

BUS 7 BUS 0 

I I I Page Register I I I 
A15A14A131A121A111A10 A9 A8WRITE ONLY 

Contains the high-order vector address the device issues 
in response to an interrupt. 

BUS 7 BUS 0 

I . I I Control Register I I I 
. B7 . B6 . B5 I B4 I B3 I B2 B1 BOWRITE ONLY 

Under nibble contains the low-order vector address the 
device will issue in response to an interrupt. Lower nibble 
is used for master mask reset. interrupt reset. and interval 
select. 

BUS 7 BUS 0 

I I I Mask Register I I I 
M7 M6 . M5 I M4 I M3 1M2 M1 MO IWRITE ONLY 

A "1" written into any location in this registerwill mask the 
corresponding interrupt request line. 

BUS 7 BUS 0 

I I I 
Status Register I 1- I . 

S7 S6 S5 I S4 I S3 I S2 S1 SO READ ONLY 

A "1" will be present in the corresponding bit location for 
every pending interrupt. 

BUS 7 BUS 0 

I I I Polling Register I I I 
P7· P6 P5 I P4 I P3 I P2 P1 PO READ ONLY 

Provides the lOrN-Order vector address and is used to iden-
tify the source of interrupt if a polling technique is used. 

CDP1877 Programming Procedure 

to the system. 

~ 

f4---

f---

f---

f---

f4---
f---
f---
f4---

IR3 

iR2 
iRT 
iRO 

92CS- 34376 

Several PIC's can be cascaded to
gether by connecting the interrupt 
output of one chip to the cascade 
Input of another. Each ca~r:;aded PIC 
provides 8 additional Interrupt levels 

Interrupts are prioritized in des
cending order: IR7 has the highest. 
and I RO has the lowest priority. 

1479 
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----------------------------Rcn Solid· 
State -

Dual Counter-Timer 
CDP1878 
The CDP1878 is a versatile 28-pin 

device that consists of two 16-bit pro
grammable down counters that func
tion independently in one of five pos
sible modes. There are three address 
pins to select the counters or separate 
control and status registers. Each 
counter (has complemented outputs 
that are activated as the operating 
mode requires, and a common mask
able interrupt output is available for 
handshaking functions. 

In operation, a user jams adesired 
counter value in two 8-bit sequences 
and then selects the desired mode 
and intiates timing by writing to the 
control register. This control register, 
which programs gate-level and inter
rupt enabling, can also be used to 
stop the counter at any time and can 
assure a stable counter readout by 
freezing the present count into a sep
arate holding register. 

The five counter modes, together 
with different combinations of gating 
levels, output polarity, and underflow 
interrupt indication, provide a com
plete array of timing, pulse-forming, 
and event-counting programming, as 
shown in the "Modes of Operation" 
chart. 

Terminal-Assignment Diagram 

INT I 28 VDD 

TAO 2 27 DB7 

TAO 3 26 DB6 

TAG 4 25 DB5 

TACL 5 24 DB4 

RD 6 23 DB3 

1I0-1l£M 7 22 DB2 

TPB/WR 8 21 OBI 

TPA 9 20 DBO 

CS 10 19 TBO 

AO II 18 TBO 

AI 12 17 T3G 

A2 13 16 TBCL 

VSS 14 15 ffiE'f 

92CS-34342 

• Two 16-bit down counters 
• Two 8-bit control registers 
• Five modes including a versatile 

variable-duty-cycle mode 
• Addressable in memory space or 

CDP1800-series I/O space 
• Programmable gate-level select 
• Two complemented output pins for 

each counter-timer 
• Software-controlled interrupt out-

put 

1480 

CDP1878 Counter-Timer - Modes of Operation 

Name Function Applicittion 

Timeout Outputs change when Event counter 
clock decrements counter 
to zero 

Timeout strobe One clock-wide output Trigger pulse 
pulse when clock decrements 
counter to zero 

Gate controlled Outputs change when clock Time-delay 
one-shot decrements counter to zero, generation 

Retriggerable 
Rate generator Repetitive clockwide Timebase 

output pulse generator 

Variable duty cycle Repetitive output with Motor control 
Programmed duty cycle 

Functional Diagram 
f---CLOCK A 

CONTROL REGISTER A 
AND 

MODE CONTROL f--GATE A 

ADDRESSES~ 
~ 110 CONTROL 

AND -0 TAO 
LOGIC 

irX COUNTER A ~ TAO 
CONTROL~ 
SIGNALS 

'I 
INT 

AND INT STATUS 
REGISTER 

~ 
8-BIT -0 -L.- X f) TBO EXTERNAL DATA COUNTER B 

BUS BUS 
DRIVERS f) TBO 

t 
CONTROL REGISTER B -CLOCKB 

AND 
MODE CONTROL ---GATE B 

92CM-34332 

CDP1878 Engine-Control Application. Counter A Monitors Engine Speed 
and Counter B Outputs a Phase Shifted Variable Duty Cycle Signal. 

DISTRIBUTOR 
PULSES 

CDPI805 

ANTI-DWELL 

CDP 1878 JLJ 
DWELL 

QI-------~ 

COUNTER B 
MODE 5 

CLOCK 

Q t----~ GATE 

COUNTER A 
MODE I 

IGNITION 
AMP 

DISTRIBUTOR 

92CM· 34137 

TO SPARK 
PLUGS 
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RCli solid 
State 

Real Time Clock 
CDP1879 

• Tlme-of-day/calendar reads sec
ond., minutes, hours, day of 
month, and month The CDP1879 real-time clock con

sists of five programmable counters 
that divide down an oscillator input to 
supply time and calendar information 
in BCD from seconds to months. The 
device operates with several different 
crystal frequencies and· has a sepa
rate clock output that can supply sub
second to day square-wave outputs 
along with an interrupt request. 

The CDP1879 includes an alarm 
circuit that can be set for seconds, 
minutes, or hours and that activates 
the interrupt output when the alarm 
registers match those of the counters. 
A status register keeps track of alarm 
and clock status when interrupts are 
disabled. 

The power-down input pin, used in 
conjunction with the alarm circuit and 
interrupt output, can be used as a 
"wake-up" control for low-power 
appl ications. 

Clock rollover (when the seconds 
counter is clocked during counter 
reads, resulting in additional software 
overhead to check this condition) is 
eliminated with a transparent "freeze" 
circuit that guarantees stable and ac
curate readouts. 

8-Bit Control 
Register Assignments 

17161514131211101 
BII Function 
0 Frequency 00 32768 MHz 
1 Select 01 1.048576 MHz 

10 2.097152 MHz 
11 4.194304 MHz 

2 Start/Stop 1 Start 
0 Stop 

3 Counter/Latch 0 Write to Counter 
Control 1 Write to and 

Enable Alarm 

Clock Output Select 

(1 of 1550% Duty Cycle Output Signals) 

4 Disable 0000 
5 488.2 tJSEC a a 01 
6 976.5 tJSEC a a 10 
7 1953.1 tJSEC 001 1 

3906.2 JiSEC a 1 a a 
7812.5 tJSEC 0101 

·15.625 MS a 1 1 a 
31.25 MS 0-111 
62.5 MS 1 0 a a 
125 MS 1001 
250 MS 1 '0 1 a 
500 MS 1 a 1 1 
Second 1 100 
Minute 1 1 a 1 
Hour 1 1 1 a 
Day 1 1 1 1 

@ Ie MASTER 1983 

• Second., minute., and hours alarm 
circuitry 

• General-purpose and CDP1800-
Series microprocessor compati
bility 

• 1-of-4 crystal frequency operation 
- 32768 Hz, 1.04 MHz, 2.09 MHz, 
4.194 MHz 

• Interrupt output activated by clock 
output or alarm circuit ' 

iNf 
REm 

POWEifOoWN 
Rii 

I/O-MEM 

TPB/WR 

TPA 

CS 

A2 

AI 

AO 

VSS 

9 

10 

" 12 

24 VOO 

23 X,AL 

22 Xill 
21 CLOCK OUT 

20 OB7 

19 086 

18 085 

17 084 

16 083 

15 082 

14 OBI 

13 OBO 

92CS-34345RI 

• Separate clock output selects 1 of 
15 50% duty cycle output signals TERMINAL ASSIGNMENT 

• Power-down mode 
• Transparent "freeze" circuit elimi

nates clock rollover during reads 

CPU Wake-up Circuit Using the 
CDP1879 Real-Time Clock. 

XTAL 

NO~------------------~AO 

NI AI 

CDPIBOO 

r-------------------~A2 

I10-MEM 

CDPIB79 
RTC 

EFI ..-----------....... ---....... ~ INT 

BIDIRECTIONAL DATA BUS 

92CS-34136R2 

Functional Diagram 

XTAL 

ADDRESS 
AND 

CONTROL 
SIGNALS 

CLOCK OUT 

INT 
OUT 

EXTERNAL 
DATA 
BUS 

SECONDS,MINUTES,HOURS, DAY OF 
MONTH, MONTH 

SECOND, MINUTE, 
HOUR ALARM CIRCUITS 

CONTROL 
REGISTER 

STATUS 
REGtSTER 

92CM-34340 
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Video Interface System 
CDP1869, CDP1870, CDP1876 

The CDP1869 and CDP1870 or 
CDP1876 form a two-chip Video In
terface System used to control the 
screen formatting, screen-refresh 
memory, and synchronization of a 
raster-scan color display. The CDP-
1869 handles the system interface 
with the CPU and provides the refresh 
memory address timing. A tone and 
white-noise output, programmable in 
both frequency and amplitude, is also 
available. The CDP1870 or CDP1876 
handles the TV synchronization and 
color subcarrier information. The dot 
(LUM), color (CHROM) and sync 
(COMPSYNC) signals are all pro
duced on-board and externally com
bined into a single signal for use with 
a standard color monitor. The CDP-
1876 is a bond-out option of the CDP-
1870 for use with RGB monitors. 

• PAL and NTSC compatible 
• Page memory Is accessed as exten

slon· of CPU memory during non
display time 

• Hardware scroll capability 
• Audio generator (576 selectable 

tones covering 8 octaves) and 
white noise generator. Both tones 
and white noise can be enveloped 
from 0 volts to 0.78 Voo in 16 steps 

• 6x8 or 6x16 char. matrix (6x9 for 
PAL) . 

• Low Chip-count systems for games 
and/or "Intelligent" terminals 

CDP1869 
Terminal-Assignment Diagram 

TPA 

. TPB 

MRO 

MWR 

MAO/8 
MAI/9 

MAVIO 

MA3/11 
MA4112 

MA5/13 

MA6114 

MA7/15 

NO 
NI 

N2 

*H"SY'NC 
*DISPLAY 

*ADl5RSi1l 

SOUND 

VSS 

40 

39 

38 

4 37 

36 
6 35 

34 

8 33 

32 

10 31 

II jO 

12 29 

13 28 
14 27 

I~ 26 
16 2~ 

17 24 
18 23 

19 22 

20 21 

TOP VIEW 

ADDRESS AND SOUND 
GENERATOR 

VOO 
PMSEL 

PMWR 

CMSEL* 

CMWR 

PMAO 

PMAI 

PMA2 
PMA3 

PMA4 

PMA5 

PMA6 

PMA7 

PMAB 

PMA9 

CMA3/PMAIO 

CMA2 

CMAI 

CMAO 

N=3* 

* INTERCHIP CONNECTIONS 92C5- 32579 

• Programmable for 12/24 rows, 20/ 
40 char/rows 

• Graphics and motion through char
acter selection or bit map in char
acter memory 

• Character memory may be any 
combination of ROM or RAM, al
lowing modification of characters 
and graphics 

• CPU not involved in screen refresh 
• Composite sync, composite lumi

nance, and composite chrominance 
outputs 

• Programmable background color 

nen Solid 
State 

CDP1870, CDP1876 
Terminal-Assignment Diagram 

PREOISPLAY 

*CiiSPLAY 
PCB 

CCBI 

BUS7 
CCBO 

BUS6 

COB~ 

BUSS 

COB4 

BUS4 

CDB3 

BUS3 
COB2 

BUS2 

COB I 

BUSI 

COBO 

BUSO 

VSS 

40 

39 
38 

4 37 

~ 36 
6 3~ 

7 34 

8 33 

32 

10 31 

II 30 

12 29 

13 28 
14 27 

I~ 26 

16 2~ 

17 24 

18 23 

19 22 

20 21 

TOP VIEW 

COLOR VIDEO 
GENERATOR 

* INTERCHIP CONNECTIONS 

VDO 

PAL/~ 
CPUCLK 

XTAL (oOTI 

XTAL (Dot) 
AiiCRSTe* 
MRO 

TPB 
CMSEL* 

BURST 

H SYNC* 

COMPSYNC 

LUM' 

PAL CHROM • 
NTSC CHAOM • 

XTAL (CHROM) 

XTAL (CHROM) 

• FOR THE RGe 
BONO- OUT OPTION 
COPI876 

9ZCS- 3Z580RI 

• Programmable color format con
trol allowing several modes for 
high resolution color 

• External horizontal and vertical 
sync inputs allow for Integration 
into existing chassis for character
on-picture overlays 

• Character generation approach 
minimizes memory 

• Non-interlaced 
• RGB bond-option available (COP· 

1876) 

CDP1869 Block Diagram CDP1870, and CDP1876 Block Diagram. 

1482 

DOT 
XTAL XTAL EHS EVS 

3 

I PREDISPLAY 
2 DISPLAY 

H SYNC 
ADDSTB 

L.,.--r-~--.-,J--~\aI CPUCLK 

31 BURST 
L-_---<o(?Q C'5MPSYNC 

,....::>L--lL'I~~ 

LUM(RED)'" 

f--.<.'61 ~~~~)f1ROM 
f------vL.---.!~~~ raCu()~ROM 

XTAL XTAL 
CHROM 

PCB 

@.VDD 
® VSS 

'"RG6 BONO- OUT 
OPTI(N 
CDP-Ia76 

92CM- 31911 R2 
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State 

System Diagram Using CDP1869 and CDP1870 (Composite Output) 

CLOCK TIMING AND CONTROL 

CPU 
CDPI802 

PROGRAM 
MEMORY 

NO-N2 

CONTROL 

MAO-MA7 

ADDRESS 
AND 

SOUND 
GENERATOR 

CDPI869 

PMAO":PMA9 

SCREEN 
REFRESH 
MEMORY 

SOUND 

Typical Display Applications 

$ 
(MIL) 

TIME (YEARS) 

~" ,,.,.,~ ~ .. l' \ ...:' 1; ' l.' ,.. l, 

, ." t ,l' ~ ~ .. it 

© Ie MASTER 1983 

SPEAKER 

. . , 
'.ll,..f;,>. '1< oj", \ "w* ., 

COLOR 
VIDEO 

CDBO-CDB5 GENERATOR 
CCBO-CCBI CDPI870 

TO CRT 
.MONITOR 

OR RF 
MODULATOR 

92CM-34264 

TANKA 
T;;;:,::';:';:'l VALVE #3 
: ••••• : T 

~III::~ , : ii •• <~>ii_. : 
----T _____ 1~5~l-T ------::: ------ .: 
___ (.> ••••••••• <.> ••••••• : i:! -------------------------- ... ... . VALUE #1 VALUE #2 

TANK=~; : VALVE #1 =. 
FLOW RATE =r;:' I 'JALVE #2 :::: • 
~~~~L~~~P ~ ! VALVE #3 = 

EVAPORATOR = I FAN =[!tl 
AUX POWER = : MAIN POWER = [!RJ 

XYZ INDUSTRIES PROCESS FLOW 
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State 

Keyboard Encoder 
CD~1871A 

The CDP1871 A keyboard encoder 
is used to scan up to 53 ACSII-coded 
keys and 32 hex-coded keys. The 
keyboard may be made up of simple 
single-pole-single-throw (SPST) 
mechanical switches. Alpha-lock, 
shift, and control inputs are provided, 
as is an external R-C debounce input. 
The N-key lockout features prevents 
unwanted key codes if more than one 
key is pressed. 

Terminal-Assignment Diagram 

01 40 voo 
02 2 39 SHIFT 

03 3 38 CONTROL 

04 4 37 ALPHA 

05 5 36 OE80UNCE 

06 6 35 RPT 

07 7 34 TPB 

08 8 33 DA 
09 9 32 BUS 7 

01 10 31 BUS 6 

011 II 30 BUS 5 

SI 12 29 BUS 4 

S2 13 28 BUS 3 

S3 14 27 BUS 2 

S4 15 26 BUS I 

S5 16 25 BUS 0 

S6 17 24 CS4 

S7 18 23 CS3 

S8 19 22 CS2 

VSS 20 21 CSI 

TOP VIEW 
92CS- 32527 

• 3-state outputs 
• Scans and generates code for 53 

key ASCII Keyboard Plus 32 HEX 
Keys (SPST mechanical contact 
switches) 

• Shift, control, and alpha lock inputs 
• RC-controlled debounce circuitry 
• N-Key lockout 

1484 

Block Diagram 

SCAN CLOCK 

OA 3,W------i 

Keyboard Interface Diagram 

Voo 

t lOOK yF 

40I v T l~. 
36 -

33-35 OEBOUNCE 
II 

CPU < CONTROL 011 

" 21-?4 

A . ~5 
CPU DATA 

v 

31 
CDPI871A 

v 0 
SHIFT 

~-.L~ 
01 

SHIFT I 

CONTROL 

>-------<)-.L~ CONTROL SI 
12 

S2 13 

53 14 

~HALOCK 54 15 

55 16 

~ 56 17 
ALPHA 18 57 

19 NORMAL VSS 58 

- .b2O I 

011 ALPHA SHIFT 

92CM-34!122 

I 
I 

I 
UP TO II SETS 

OF 8 SWITCHES EACH 
I 

I 
I 

. I 

I 

j~V~ 1j~ V~j~ n(E~~~ r r r 
1 1 
~ 

-"" 

.-" 

92CM-34380 
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CDP1863, CDP1863C Preliminary Data 

CMOS 8-Bit Programmable Frequency Generator 

The RCA-CDP1863 and CDP1863C CMOS integrated cir
cuits are programmable frequency generators designed to 
produce 256 possible frequencies from a single-frequency 
input clock. They will interface directly with the CDP1800-
series microprocessor as shown in the system diagram (see 
Fig. 1). . 

The CDP1863 and CDP1863C consist of a programmable 
up-counter and an 8-bit latch (see Fig. 2). An input clock is 
predivided by a fixed internal counter chain in addition to 
the programmable counter. The final stage of the device 
divides the output of the up-counter by two to provide a 
square-wave output. The input clock may be applied to 
either of two inputs; CLK1 provides a divide-by-four predi
vide, and CLK2 a divide-by-eight. The unused input must be 
tied to Voo to avoid interference with the true clock. After the 
programmable up-counter has reached its maximum count, 
the next predivided clock pulse will cause it to go to zero. 
At this time, the output flip-flop toggles and the load flip
flop is turned on. The output of the load flip-flop is fed into 
the NOR gates which allow the divide rate stored in the 8-bit 
latch to preset the up-counter. Before the next predivided 
clock pulse clocks this up-counter, the load flip-flop is reset 
and the NOR gates are turned off. The counter then re-

elK 
2 

2 

STR 
DI DI DI DI DI DI 
o I 2 3 4 5 

Block diagram for the CDP1863 and CDP1863C. 
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sumes its up-count. The data at the eight data inputs is 
latched into the device by the high-to-Iow transition of 
CLK1, when STR(STROBE) is high, or by the high-to-Iow 
transition of STR, when CLK1 is high. 

When using CLK2, CLK1 must be tied to Voo to permit the 
STR input to generate the internal latch clock: The 8-bit 
data in the latch determines the divide rate of the program
mable up-counter in the device. This rate may range from 
divide-by-one to divide-by-256~ 

A low level on the RESET input resets the up-counter, 
predividers, and flip-flops, and forces an initial state into the 
8-bit data latch. This initial state provides a fixed divide rate 
for the device prior to running the system. A high level on 
the RESET input enables the up-counter, predividers, and 
flip-flops and allows programming a new divide rate into the 
device. 

The CDP1863 and CDP1863C are functionally identical. 
They differ in that the CDP1863 has an operating voltage 
range of 4 to 10.5 volts and the GDP1863C hasan operating 
volt~ge range of 4 to 6.5 volts. Both are supplied in 16-lead 
hermetic dual-in-line ceramic packages (D suffix) and in 
16-lead dual-in-line plastic packages (E suffix). 

92CM-31675RI 

• Directly interfaces with 
CDP1800-series microprocessors 

• 256 possible programmable 
frequencies 

• Two clock input pre dividers 
(+4and+8) 

• Gated square-wave output 
• Single 4 to 10.5 supply 

~ 16 VDD 
elK 2 2 15 OE 

elK I 3 14 OUT 

STR 4 13 DI7 

p.IO 5 12 DI6 

OIl 6 II DI5 

DI2 7 10 DI4 

Vss 8 9 DI3 

TOP VIEW 

92CS-31696 

TERMINAL ASSIGNMENT 
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CDP1861 C, C'DP1862C, CDP1864C 

Video-Display Controllers 

The CDP1861 C is low-resolution 
video controller designed for sample 
graphics displays. It uses a combina
tion of interrupt and DMA techniques 
for screen refreshing. The CDP1862C 
is used with the CDP1861 C to add 
programmable color capability to a 
system. 

The CDP1864C is a combination of 
the CDP1861 C and CDP1862C, but for 
use with the European PAL TV 
standard. 

CDP1861C 
Terminal-Assignment Diagram 

CT:'R VDD 
~ CLEAR 

TNT 22 SCI 
TPA 21 SCO 
TPB 20 DI7 

COMP SYNC 19 DI6 
VIDEO 7 18 DI5 

RESET 8 . 17 DI4 
EFX 9 16 DI3 

DISP ON 10 15 DI2 
DISP OFF II 14 OIl 

VSS 12 13 DIO 
TOP VIEW 

92CS- 29464R2 

• Supports bit-mapped video display 
for graphic flexibility 

• Generates composite horizontal 
and vertical sync 

• Programmable background color 
• Programmable vertical resolution 

for matrix display 
• Real-time interrupt generator 
• Programmable video (dot) color 
• On-Chip crystal controlled oscill

ator 

CDP1862C 
Terminal-Assignment Diagram 

RD 24 VOO 

R'E'SET 2 23 R lUM 

~ 3 22 GLUM 

B CHR 4 21 GO 

BLUM 5 20 BKG lUM 

BKG 6 19 G CHR 

CL.K 7 18 R CHR 

TPB 8 17 BKG CHR 

ClK OUT 9 16 BO 
COMP SYNC 10 15 BURST 

lUMIN II 14 mt 
Vss 12 13 XTAl 

TOP VIEW 

92CS,-31665RI 

• Interlaced or non-interlaced dis
plays 

• NTSC compatible color and RGB 
compatible , 

• Single chip contains circuitry for 
video, sync, RBG color, and 
programmable frequency for tone 
generation 

• Programmable 1-of-8 dot color. 
plus 1-of-4 background colors 

• Bit-mapped display with maximum 
resolution of 192 vertical x 64 
horizontal 

ClK OUT 

CDP1864C 
Terminal-Assignment Diagram 

IN~ACE -

m 
i!"ITiR 

7.15909 
MHz 

rD-

AOE 

SCI 

SCO 

MRo 
BUS 7 
BUS 6 

BUS 5 

BUS 4 

BUS 3 

BUS 2 
BUS I 

BUS 0 

CoN 
N2 

IT 
NO 

vss 

10 
II 

12 

13 
14 

15 
16 

17 
18 

19 

20 

40 VDD 
39 AUD 

38 C~R IN 

37 OMAQ 

36 iNi' 
35 TPA 

34 TPB 
33 EVS 

32 V SYNC 
31 HSYNC 

30 ~~ 

29 RED 

28 B~UE 

27 GREEN 

26 BKG 
25 BURST 

24 ALT 
23 R DATA 

22 B DATA 

21 G DATA 

TOP VIEW 
92CS- 31899RI 

"1' lCC" "TV = l,.'\"~ RI360 CI 
A A SCO .LT 220 

ADDR. BUS ADDR. BUL _SC 
TPB 7 

15J 2.' 60 
~~ 
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-.,. 
'VTPA • TPA - -< 

ROM RAM 

MRi) MRD -- -
CEO ~'--

1 l I I I 
8- BIT BIDIRECTIONAL DATA BUS 

RESISTANCE VALUES ARE IN OHMS; 

V CAPACITANCE VALUES ARE IN pF. 

I 

TPB -rPA_ 8 
NC 
N VIDEO 

LrNE6' 
VDDlE 

DISPLAY 
CPU CONTROLLER VIDEO 

CDPI802 lNT< CDPI861C ~I' 
mD J emf _C1:'E.M -m 2" 

I I I 
COMP 

ADDR. BUS 8 ~ SYNC 
RD TPA~ V1m ~~D COLDR BD 

COP MW"R MAP GO 
~ 1868 MW I-

CDP 
~ 

18 'f 60 C3 
4 ",' 20 51 

i3 COLOR .. v ~ 
GENERAlOR 19 5 . 

%~ CDPI862.C 17 :f 1·5K 
23 'rA~IK 
5 'rf/50 
22R9'J.9K 
20 v 

I ~6 ~i 3 

RIO COM 
J>.2.7

A
K 

P. 
o VI E 

v 

RII: -=-
75 ? 

.,?-

...!..!!B.. 92CM- 31966RI 

Typical CDP1802 microprocessor system using the CDP1862C. 
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, The CMOS 6805 Family 
The 8-bit CMOS micro market is 

starting to grow at an explosive rate. 
Because no single line of CMOS micros 
can cover every application, RCA 
decided to alternate source a popular 
single-chip microcomputer series. 
Therefore, RCA entered into a technical 
exchange agreement with Motorola to 
alternate source the 6805 series of 
micros. This comprehensive agree
ment includes provisions for the ex
change of masks. 

An important reason for choosing 
the CMOS 6805 to supplement the RCA 
1800 series is that the CMOS 6805 is 
based on the powerful and versatile 
6805 architecture, a proven industry 
standard with familiar instruction sets. 
We were impressed with Motorola's 
thoughtful and orderly approach to the 
8-bit CMOS p.C. And the baseline 
process technology was compatible 
with RCA's existing CMOS p.P 
technology. 

The technical leadership of RCA 
and Motorola in CMOS microproces
sors will make the CMOS 6805 series a 
great success in the marketplace. 

A powerful microcomputer. 
The CDP6805 series consists of 

static CMOS single-chip devices. 
Each micro has a 3 to 8V operating 

voltage range, with "wait" and "stop" in
structions that save power in standby 
modes. 

The instruction set is optimized for 
controller applications, where the bit 
handling instruction, indexed address
ing, and memory mapped I/O are effec
tive. The 8-bit timer-counter has a pro
grammable prescaler. 

The micros in the family have 61 
basic instruction types and 209 total in
structions that execute in an average of 
less than 4.05 P.s each at 1 MHz. 

Industry standard architecture. 
The features of the various CMOS 

Device Description 

EXTERNAL L
DATA 

ADDITIONAL 
1/0 PORTS 

1/0 PORTS 

CONTROL 
BUS r-
~~~-~ 

ADDIT- L 
IONAL OSC 

ADDITIONAL 
TIMER(s) 

TIMER 

CPU --
m 
>< 

m~ 
cz 
(J)~ 

o z INTER
RUPTS ... 

w-__ I~--~-.------

RAM 

ADDITIONAL 
RAM 

ROM 

ADDITIONAL 
ROM 

Architecture of the 6805 microcomputer. 

6805 micros are described in the chart 
below. 

But there's one very important point 
they have in common: They're all based 
on the powerful and versatile 6805 archi
tecture, a proven industry standard. This 
means you get compatibility with other 
6"800-based programs and devices and 
easier product conversion into CMOS 

Availability 

systems. 
The easy-to-program architecture 

even allows complete program access 
to the RAM and ROM memory spaces. 

Peripheral devices, too. 
In addition to the microcomputers, 

we'll be offering a full line of peripheral 
devices. 

CDP6805E2 112 bytes RAM, 16 1/0 ports 10'83, Warehouse stock 

The first devices to be made avail
able are the CDP65516 2KX8 CMOS 
ROM; the CDP6818 CMOS real-time 
clock I/O with 50 bytes of user RAM, pro
grammable period interrupts and square 
wave generator; and the CDP6823 paral
lel interface with 24 individually pro-

CDP6805F2 1K ROM, 64 bytes RAM, 
201/0 ports 

CDP6805G2 2K ROM, 112 bytes RAM, 
32110 ports 

CDP65516 2KX8MUXROM 

CDP6818 Real-Time Clock 110 

CDP6823 Peripheral Interface 
Adapter 110 

© Ie MASTER .1983 

40'82, Acceptance of 
ROM patterns 

40'82, Acceptance of 
ROM patterns 

40'82, Acceptance of 
ROM patterns 

10'83, Warehouse stock 

20'83, Warehouse stock 

" grammable bi-directional ports. 
With these peripherals, and the new 

devices we're developing right now, 
you'll be ready to put the power and 
economy of the CDP6805 CMOS family 
to work for you immediately. 
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CDP680SE2 Objective Data 

CMOS 8~Bit Microprocessor 

The CDP6805E2 Microprocessor Unit (MPU) belongs to the 
CDP6805 Family of Microcomputers. This 8-bit fully static and 
expandable microprocessor contains a CPU, on-chip RAM, 1/0, 
and TIMER. It is a low-power, low-cost processor designed for 

'Iow-end to mid-range applications in the consumer, automotive, 
industrial, and communications markets where very low power 
consumption constitutes an important factor. The following are 
the major features of the CDP6805E2 MPU. 

• RESET 40 voo 
TlfO 2 39 OSC! 

LI 3 38 OSC2 
os 4 37 TIMER 

R/W 5 36 PBO 
AS 6 35 P81 

PA7 7 34 PB2 
PA6 8 33 PB3 
PA5 9 32 PB4 
PA4 10 31 PB5 
PA3 II 30 P86 
PA2 12 29 PB7 
PA I 13 28 BO 

PAO 14 27 81 
AI2 15 26 82 
All 16 25 83 
Al0 17 24 84 
A9 18 23 B5 
A8 19 22 86 

VSS 20 21 87 

TOP VIEW 
92CS- 35116 

TERMINAL ASSIGNMENT 

PAO 

PAl Accumulator 

PA2 Port Data 8 A 

Port A Dlr Index 
A PA3 Reg Reg Register 

110 8 x 
PA4 

lines Condition 
PA5 Code 

PA6 
Register CC 

Stack 
PA7 

POinter SP 
6 

Program 
Counter 

High PCH 5 PBO 
Program 

PBl Counter 
Port Data 8 low PCl 

PB2 B Dir Port 
B PB3 Reg Reg 

110 PB4 
lines 

PB5 

PB6 

PB7 

Block diagram. 

1488 

Hardware Features 

.• Typical full speed operating power of 35 mW @ 5 V 
• Typical WAIT mode power of 5 mW 
• Typical STOP mode power of 25 pW • 
• 112 bytes of on-chip RAM 
• 16 bidirectional 110 lines 
• Internal8-bit timer with software programmable 7-bit 

prescaler 
• External timer input 
• Full external and timer interrupts 
• Multiplexed address/data bus 
• Master reset and power~on reset 
• Capable of addressing up to 8K bytes of external memory 
• Single 3- to 6-volt supply 
• ·On-chip oscillator 
• 40-pin dual-in-line package 

Software Features 

• Similar to the MC6800 
• Efficient use of program space 
• Versatile interrupt handling 
• True bit manipulation 
• Addressing modes with indexed addressing for tables 
• Efficient instruction set 
• Memory mapped I/O 
• Two power saving standby modes 

RESET LI IRQ 

3 2 

BO 

Bl CPU 
Mux 

Contro! 
Bus B2 

Multiplexed 
Drive 

B3 Addressl 
Data 

B4 Bus 

CPU 
B5 

B6 

B7 

AlU 19 A8 

Address 18 A9 Address 
Drive 17 Al0 Bus 

16 All 

15 A12 

6 
AS Address Strobe 

112 x8 Bus 4 
DS Data Strobe (cj>21 

RAM Control 
5 R/W Read/Write 
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CDP6805F2 Objective Data 

CMOS High-Performance Silicon-Gate 
a-Bit Microcomputer 

The CDP6805F2 Microcomputer Unit (MCU) belongs to the 
CDP6805 Family of Microcomputers. This 8-bit MCU 
contains on-chip oscillator CPU, RAM, ROM, I/O, and 
Timer. The fully static design allows operation at frequencies 
down to DC, further reducing its already low-power 

consumption. It is a low-power processor designed for low
end tq JIlid-range applications in the consumer, automotive, 
industrial, and communications markets where very low 
power consumption constitutes an important factor. 

II Typical full speed operating power II Single 3 to 6 volt supply 
of10mWat5V .. On-chip oscillator 

II Typical WAIT mode power of 3 mW • 1 ps cycle time 
II Typical S TOP mode power of 25 pW II 28-pin dual-in-line package 
• Fully static operation Software Features: 
.. 64 bytes of on-Chip RAM 

II Similar to the MC6800 
.. 1089 bytes of on-chip ROM .. Efficient use of program space 
II 16 bidirectional I /0 lines 

II Versatile interrupt handling 
• 4 input-only lines 

II True bit manipulation 
II Internal8-bit timer with software • Addressing modes with indexed 

programmable 7-bit prescaler addressing 10r tables 
.. External timer input 

II Efficient instruction set 
II External and timer interrupts 

II Memory-mapped I/O 
.. Self-check mode 

II User-callable self-check routines 
II Master reset and power-on reset 

II Two power-saving standby modes 

OSCl OSC2 RESET NUM 

TIMER 27 Prescaler 
Tlmer/ 

7 

8 

PAO 

Port PAl Port 

A PA2 A 

I/O 
PA3 Register 
PA4 

lines PA5 

PA6 
PA7 
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8 Counter 

Timer Control 

8 

8 

Data 
Direction 
Register 5 

5 

3 

8 

Accumulator 
A 

Index 
Register 

X 

Condition 
Code 

Register CC 

Stack 
POinter 

S 

Program 
Counter 

High PCH 

Program 
Counter 

low PCl 

1089 x 8 
ROM 

Self-Check 
ROM 

CPU 

CPU 
Control 

AlU 

CDP6805F2 CMOS microcomputer block diagram. 

RESET 28 Voo 

~ 27 TIMER 

NUM 3 26 PCO 

OSCI 4 25 PCI 

OSC2 5 24 PC2 

PAO 6 23 PC3 

PAl 22 PBO 

PA2 8 21 PBI 

PA3 9 20 PB2 

PA4 10 19 PB3 

PA5 II 18 PB4 

PA6 12 17 PB5 

PA7 13 16 PB6 

VSS 14 15 PB7 

TOP VIEW 
92CS-35031 

TERMINAL ASSIGNMENT 

2 

Data Port 
Direction B 
Register Register 

Port 
C 

Register 

PBO 
PBl 
PB2 Port 
PB3 B 
PB4 I/O 
PB5 lines 
PB6 
PB7 
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CDP6805G2 Objective Data 

CMOS High-Performance Silicon-Gate 
8-Bit Microcomputer 

The CDP6805G2 Microcomputer Unit (MCU) belongs to 
the CDP6805 Family of Microcomputers. This 8-bit MCU 
contains on-chip oscillator CPU, RAM, ROM, 1/0, and 
Timer. The fully static design allows operation at 
frequencies down to DC, further reducing its already low-

power consumption. It is a low-power processor designed 
for low-end to mid-range applications in the consumer, 
automotive, industrial, and communications markets where 
very low power consumption constitutes an important 
factor. 

mIT 40 VOO 
~ 39 OSCI 

• Typical full speed operating power • Single 3 to 6 volt supply NUM 38 OSCZ 
PA7 37 TIMER 

of15mWat5V • On-chip oscillator with RC or crystal PAG 3G P07 

PA~ 35 POG 

• Typical WAIT mode power of 4 mW mask options PA4 34 PO~ 

PA3 33 . P04 

• Typical STOP mode power of 25 pW • 40-pin dual-in-line package PAZ 3Z P03 

• Fully static operation Similar to the MC6800 
PA I 10 31 POZ 

• PAD II 30 PO, 

• 112 bytes of on-chip RAM • Efficient use of program space PBO 12 29 POD 

PB' 13 28 PCO 

• 2106 bytes of on-chip ROM • Versatile interrupt handling P8Z 14 27 PCI 
PB3 15 2G PC2 

• 32 bidirectional I/O lines • True bit manipulation PB4 IG Z~ PO 
PB~ 17 Z4 PC4 

• High current drive • Addressing modes with indexed PBG 18 Z3 PCS 
PB7 19 22 PCG 

• Internal 8-bit timer with software addressing for tables Vss zo 21 PC7 

programmable 7-bit prescaler • Efficient instruction set 
92CS-34974 

• External timer input • Memory mapped I/O TOP VIEW 
• External and timer interrupts • Most self-check routines user 
• Self-check mode callable TERMINAL ASSIGNMENTS 
• Master reset and power-on reset • Two power saving standby modes 

OSC1 OSC2 NUM 

T 
37 

391 , 1 3 j~ 2 

IMER~ Prescaler Tlmer/ 

7 8 Counter 

Timer Control ~ Oscillator ~ n= 
PBO 

Port 
PBl 
PB2 

A PB3 
1/0 PB4 

lines PB5 
PB6 
PB7 

~ 12 ... ~ 28 ... .... 
13 : ~ 

Accumulator 27 ... .... 
14: 8 A 

J_ 26 ... 
15,.. 

CPU Data Port Port Data Index ; 25 : .... Control Dir C 16 A Dir -----4~ Register r-- ; 24 :. .... 
17 .... Reg Reg 8 X Reg Reg ..... 23 " 

..... 
18 Condition .... 22 .... 
19" Code 21 ... .... 5 Register CC ...... 

CPU 

PCO 
PCl Port 
PC2 C 
PC3 I/O 
PC4 lines 
PC5 
PC6 
PC7 

Stack 

PAO 

Port 
PAl 

B 
PA2 

1/0 
PA3 

lines 
PA4 
PA5 
PA6 
PA7 

11 ... 
6 POinter S 

29 ... 
.... 10: 30 
~ 

"" 9: Program .... 31 

8 
Port Data Counter Data Port .... 32 ... 

.... 
7 : 

B Dir f--o 5 High PCH AlU ~ Dir 0 -: 33 " 
~ Reg Reg Reg Reg 

6 Program .... 34 ," 

5 Counter ;35 ... .... 
4 8 low PCl : 36 p 

1 .... 

PDO 
POl 

Port 
PD2 0 
PD3 flO 
PD4 lines 
PD5 
PD6 

-PD7 

T 
2106 x 8 I 112 x 8 I ROM RAM 

198x8 . Self-Check 
ROM 

CDP6805G2 CMOS microcomputer block diagram. 
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CDP6818 Objective Data 

CMOS Real-Time Clock with RAM 
The CDP6818 Real-Time Clock plus RAM is a peripheral 

device which includes the unique MOTEL concept for use with 
various microprocessor, microcomputers, and larger comput
ers. This part combines three unique features: a complete 
time-of-day clock with alarm and one hundred year calendar, 
a programmable periodic interrupt and square-wave genera
tor, and 50 bytes of low-power static RAM. The CDP6818 uses 
high-speed CMOS technology to interface with 1 MHz proces
sor buses, while consuming very little power. 

The Real-Time Clock plus RAM has two distinct uses. First, it 
is designed as a battery powered CMOS part (in an otherwise 
NMOS/TTL system) including all the common .battery 
backed-up functions such as RAM, time, and calendar. Sec
ondly, the 'CDP6818 may be used with a CMOS microproces
sor to relieve the software of the timekeeping workload and to 
extend the available RAM of an MPU such as the CDP6805E2. 

• Low-Power, High-Speed, High-Density CMOS 

• Internal Time Base and Oscillator 
• Counls Seconds, Minutes, and Hours of the Day 

• Counts Days of the Week, Date, Month, and Year 

• 3 V to 6 V Operation 

• Time Base Input Options: 4.194304 MHz, 1.048576 MHz, or 
32.768 kHz 

• Time Base Oscillator for Parallel Resonant Crystals 

• 40 to 200 JlW Typical ~perating Power at Low Frequency Time Base 

NC 24 Vee 
OSCI 23 saw 
OSC2 22 PS 

AOO 21 CK OUT 

AOI 20 CKFS 

A02 19 IRa 
A 03 18 RESET 

A04 17 OS 

A05 16 NC 

A06 10 15 R/W 

A 07 II 14 AS 

Vss 12 13 U 

TOP VIEW 

92CS <~5115 

TERMINAL ASSIGNMENT 

• 4.0 to 20 mW Typical Operating' Power at High Frequency Time 
Base 

• Binary or BCD Representation of Time, Calendar, and Alarm 

• 12- or 24-Hour Clock with AM and PM in 12-Hour Mode 

• Daylight Savings Time Option 

• Automatic End of Month Recognition 
• Automatic Leap Year Compensation 

CDP6823 Objective Data 

CMOS Parallel Interface 
The CMOS CDP6823 Parallel Interface (PI) provides a univer

sal means of interfacing external signals with the CDP6805E2 
CMOS microprocessor, and other multiplexed bus microproc
essors. The unique MOTEL circuit on-Chip allows direct inter
facing to most industry CMOS microprocessors, as well as 
many NMOS MPUs. 

The CDP6823 PI includes three bidirectional8-bit ports, or 24 
I/O pins. Each I/O line may be separately established as an 
input or an output under program control via data direction 
registers associated with each port. Using the bit change and 
test instructions of the CDP6805E2, each individual I/O pin can 
be separately accessed. All port registers are read/write bytes 
to accommodate read/modify /write instructions. 

PC2 
PCI 
pco 
PAO 
PAl 

PA2 
PA3 
PA4 
PAS 

PA6 
PA 7 
ADO 

AD! 
AD2 
AD3 
AD4 
ADS 
AD6 
AD7 

Vss 

VDD. 
PC3 
PC4/CAI 

4 PCS/CA2 
PC6/CB 

6 PC7/CB2 
7 PBO 
B 33 PBI 
9 32 PB2 

10 31 PB3 
II 30 PB4 
12 29 PBS 
13 28 PB6 
14 27 PB7 
15 26 IRQ 
16 25 RESET 
17 24 OS 
18 23 R/W 
19 22 AS 
20 21 'IT 
TOP VIEW 

92CS - 35114 

TERMINAL ASSIGNMENT . 

• 24 Individual Programmed I/O Pins 

• MOTEL Circ;;uit for Bus Compatibility with Many Microprocessors 
• Multiplexed Bus Compatible with: CDP6805E2 and Competitive Microprocessors 

• Data Direction Registers for Ports A, B, and C • 16 Registers Addressed as Memory Locations 

• Port C may also be Control Lines for: • Handshake Control Logic for Input and Output Peripheral Operation 
Four Interrupt Inputs • Interrupt Output Pin 
Input Byte Latch 
Output Pulse 

~ Ie MASTER 1983 

• Reset Input to Clear Interrupts and Initialize Internal Registers 

• 40-Pin Package 
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seeQ 8001 
EDLC™ ETHERNET 

DATA LINK CONTROLLER 
PRELIMINARY DATA SHEET 

Features 

• 100% Ethernet Compatible 

• 10 MHz Serial/Parallel Conversion 

• Preamble Generation and Removal' 

• Automatic 32-81t FCS (CRC) Generation and 
Checking 

• ColI/slon Handling, Transmission Deferral 
and Retransmission with Automatic Jam and 
Backoff Functions 

• Error Interrupt and Status Generation 

• 40 Pin Package 

• Single 5V ±5% Power Supply 

• Standard CPU and Peripheral Interface 
Control Signals 

• Loopback Capability for Diagnostics 

• Single Phase Clock 

• All Inputs and Outputs TTL Compatible 

Functional Block Diagram 

ENCODER 
INTERFACE 

DATA 
INTERFACE 

TxD 

COLL 

TxEN 

TxRDY 

RxRDY 

RxRD 

TRANSMIT BYTE 
CONTROL 

BACK OFF 
CONTROLLER 

RECEIVE 
COUNTER 

NOVEMBER 1982 

. Description 

The SEEQ Ethernet Data Link Controller (EDLC) is 
designed to support the Data Link Layer (layer 2) of 
the Ethernet specification for Local Area Networks 
(LAN). The protocol used is Carrier Sense Multiple 
Access with Collision Detection (CSMA/CD). The 
8001 EDLC chip is a single 40 pin VLSI device which 
replaces approximately 60 MSI and SSI devices. It is 
designed to greatly simplify the development of 
Ethernet communication in computer based systems. 
The 8001 provides an economic solution for the 
construction of an' Ethernet node, providing high 
speed data communication at 10 Megabits/second 
and sees applications in terminals, workstations, 
personal computers, small business systems, and 
large computer systems, in both the office and 
industrial environment. The 8001 EDLC chip has a 
universal system interface which will interface with 
almost any microprocessor, microcomputer, or system 
bus with equal ease, allowing the system designer to 
make the price performance tradeoffs for each 
application. The transmit and receive sections of the 
E DL C chip are independent and can operate simultan
eously to allow reception of a transmitted frame for 
use in loopback diagnostics modes. 

CONTROL 
REGISTER 

FILE 

RECEIVE BIT 
CONTROL 

PLA 

RECEIVE 
BYTE 

CONTROL CLOCK 
DRIVERS 

A2 

A1 

AD 

COMMAND! 
STATUS 
INTERFACE 

DECODER 
CSN } 

INTERFACE 
RxD 

seeQ Technology, Incorporated 1849 Fortune Drive, San Jose, California 95131 • (408) 942-1990 
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Functional Description 
Frame Format 
On an Ethernet communication network, information 
is transmitted and received in packets or frames. An 
Ethernet frame consists of a preamble, two address 
fields, a type field, a data field, and a frame check 
sequence. Each field has a specific format which is 
described in detail below. An Ethernet frame has a 
minimum length of 64 bytes and a maximum length of 
1518 bytes exclusive of the preamble. The Ethernet 
frame format is shown below. 

DESTINATION TYPE 
ADDRESS (2) 

(6) 

NOTE: 
Field length in bytes in (parens). 

Preamble: The preamble is a 64 bit field consisting of 
62 alternating "1"s and "O"s followed by a "11" End-of
Preamble indicator. 

Destination Address: The Destination Address is a 6 
byte field containing either a specific Station Address, 
a Broadcast Address, or a Multicast Address to which 
this frame is directed. 

Source Address: The Source Address is a 6 byte field 
containing the specific Station Address from which 
this frame originated. ' 

Type Field: The Type Field consists of two bytes. This 
field is uninterpreted at the Data Link Layer, and is 
passed through the EDLC chip to be handled at the 
Client Layer. 

Data Field: The Data Field consists of46 to 1500 bytes 
of information which are fully transparent in the sense 
that any arbitrary sequence of bytes may occur. 
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Frame Check Sequence: The Frame Check Sequence 
field is a 32-bit cyclic redundancy check (CRC) value 
computed as a function of the Destination Address 
Field, Source Address Field, Type Field, and Data 
Field. The FCS is appended to each transmitted frame, 
and used at reception to determine if the received 
frame is valid. 

Transmitting 
The transmit data stream consists of the Preamble, 
four information fields, and the FCS which is com
puted in real time by the EDLC and automatically 
appended to the frame at the end of the serial data. The 
preamble is also generated by the EDLC chip and 
transmitted immediately prior to the Destination 
Address. Destination Address, Source Address, Type 
Field and Data Field are prepared in the buffer memory 
prior to initiating transmission. The EDLC chip encap
sulates these fields into an Ethernet frame by inserting 
a preamble prior to these information fields and 
appending a CRC after the information fields. 

Transmission Initiation/Deferral 
The Ethernet node initiates a transmission by storing 
the entire information content of the frame to be 
transmitted in an external buffer memory, and then 
transferring initial frame bytes to the EDLC chip 
Transmit FIFO. "Transmit-buffer to FIFO" transfers 
are coordinated via the TxWR and TxRDY handshake 
interface, i.e., bytes are written to the FIFO via TxWR 
only when TxRDY is HIGH. Actual transmission of the 
data onto the network will only occur if the network 
has not been busy for the minimum defer time (9.6 
J.1.sec) and any Backoff time requirements have been 
satisfied. When transmission begins, the EDLC chip 
activates the transmit enable (TxEN) line concurrently 
with the transmission of the first bit of the preamble 
and keeps it active for the duration of the transmission. 

BIT PIN 
NAME NO. 

...-----RxTxDO 6 
RxTxD1 7 
RxTxD2 8 
RxTxD3 9 
RxTxD4 10 
RxTxD5 11 
RxTxD6 12 

PREAMBLE 

FIRST BYTE 

iRXTXD7 13 

t SIXTH BYTE 

. . . :. .. I A40 A471 SOURCE ADDRESS 

BITS WITHIN A BYTE ARE TRANSMITTED/RECEIVED 
BIT NO. "0" FIRST THROUGH BIT NO. "7" LAST. 

Figure 1. Bit Serialization/Deserialization 

SeeQTh~OO~~~ro~~~-------------------------------
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I' 
FIRST BYTE A7 AO 

A15 A8 

A23 A16 DESTINATION 
- ADDRESS 

A31 A24 (6 BYTES) 

A39 A32 

A47 A40 

B7 BO < 
B15 B8 

B23 B16 SOURCE 
- ADDRESS 

B31 B24 (6 BYTES) 

B39 B32 

B47 840 I} . T7 TO 
TYPE 

T15 T8 
(2 BYTES) 

07 

OO} DATA 

LUTBmI 
I ,46.1500 BYTES) 

Figure 2. Typical Frame Buffer Format 
for Byte-Organized Memory 

Collision 
When concurrent transmissions from two or more 
Ethernet nodes occur, (collision), the E DL C chip halts 
the transmission of the data bytes in the Transmit 
FIFO and transmits a Jam pattern consisting of 
55555555 Hex. At the end of the Jam transmission, the 
EDLC chip issues a TxRET signal to the CPU, and 
begins the Backo" wait period. 

To reinitiate transmission, the initial bytes of the frame 
information fields must be reloaded into the EDLC 
chip transmit FIFO. The RxRET is used to indicate to 
the Buffer Manager the need for frame reinitialization. 
The reloading of the Transmit FIFO may be done prior 
to the Backoff interval elapsing, so that no additional 
delay need be incurred to retransmission. 

Scheduling of retransmission is determined by a con
trolled randomization process called Truncated Binary 
Exponential Backoff. The EDLC chip waits a random 
interval between 0 and 2K slot tim~s (51.2 fJ.sec per slot 
time) before attempting retransmission, where "K" is 
the current transmission attempt number (not to 
exceed 10). 

When 16 consecutive attempts have been made at 
transmission and all have been terminated due to col
lision, the EDL C chip Transmit Processor sets an error 
status bit and issues an interrupt to the CPU if enabled. 
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Terminating Transmission 
Transmission terminates under the following 
conditions: 

Normal: The frame has been transmitted successfully 
without contention. Loading of the last data byte into 
the transmit FIFO is signaled to the EDLC chip by 
activation of the RxTxEOF signal concurrently with 
the last byte of data loaded into the transmit FIFO. This 
line acts as a ninth bit in the Transmit FIFO. When this 
last l?yte is serialized, the CRC is appended and 
transmitted concluding frame transmission. The trans
mit Ready-For-New-Frame bit of the Transmit Status 
register will be set by a normal termination. 

COllision: Transmission attempted by two or more 
Ethernet nodes. The Jam sequence is transmitted, the 
Collision status bit is set, the TxRET signal is gener
ated, and the Backo" interval begun. 

Underflow: Transmit data)s not ready when needed 
for transmission. Once transmission has begun, the 
EDLC chip on average requires one transmit byte 
every 800 nsec in order to avoid transmit FIFO under
flow (starvation). If this condition occurs, the EDLC 
chip terminates the transmission, issues a TxRET sig
nal, and sets the Transmit-Underflow status bit. 

16 Transmission Attempts: If a Collision occurs for the 
sixteenth consecutive time, the 16-Transmission
Attempts status bit is set, in addition to the Collision' 
status bit. The TxRET Signal is generated, and the 
backoff interval begun. The counter that keeps track of 
the number of collisions is modulo 16 and therefore 
rolls over on the 17th collision. 

A t the completion of every transmission or retransmis
sion, new status information is loaded into the 
Transmit Status Register. Dependent upon the bits 
enabled in the Transmit Command Register, an inter
rupt will be generated for the just completed 
transmission. In both collision and underflow the 
TxRET signal is activated. 

Receiving 
The EDLC chip is continuously monitoring the net
work. When activity is recognized via the Carrier 
Sense (CSN) line going active, the EDLC chip syn
chronizes itself to the Incoming data stream during the 
Preamble, and then examines the destination address 
field of the frame. Depending on the Address Match 
Mode specified, the EDLC chip will either recognize 
the frame as being addressed to itself in a general or 
specific fashion or abort the frame reception. 

Preamble Processing 
The ELDC chip recognizes activity on the Ethernet via 
the Carrier Sense line. The Preamble is normally' 64 
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bits (8 bytes) long. The Preamble consists of a 
sequence of 62 alternating "1 "s and "O"s followed by 
11, with the frame in formation fields immediately fol
lowing. In order for the decoder phase-lock to occur, 
the EDLC chip waits 8 bit times before looking for the 
11, end of preamble indicator. If the EDLC chip 
receives a 00 before receiving the 11 in the preamble, 
an error condition has occured. The frame is not 
received, and the EDLC chip begins monitoring the 
network for a carrier again. 

Address Matching 
Ethernet addresses consist of two 6 byte fields. The 
first bit of the address signifies whether it is a Station 
address or a Multicast/Broadcast address. 

First Bit Address 

0 Station Address (Physical) 
1 Multicast/Broadcast Address 

(logical) 

Address matching occurs as follows: 

Station Address: All destination address bytes must 
match the corresponding bytes found in the Station 
Address register. 

Multicast Address: If the first bit of the incoming 
address is a 1, and the EDLC chip is programmed to 
accept Multicast addresses, the frame is received. 

Broadcast Address: The six incoming destination 
address bytes must all be FF hex. If the EDLC chip is 
programmed to accept Broadcast or Multicast 
Addresses the frame will be received. 

If the incoming frame is addressed to the EDLC chip 
specifically (Destination Address matches the con
tents of the Station Address Register), or is of general 
or group interest (Broadcast or Multicast Address), 
the EDLC chip will pass the frame exclusive of pream
ble and FCS to the CPU buffer and indicate any error 
conditions at the end of the frame. If however the 
address does not match, as soon as the mismatch is 
recognized the EDLC chip will terminate reception 
and issue an RxDC if transfers to the CPU buffer have 
been initiated. 

The EDLC chip may be programmed via the Match 
Mode bits of the Receive Command Register to ignore 
all frames (Disable Receiver), accept all frames (Pro
miscuous mode), accept frames with the proper 
Station Address or the Broadcast Address (Station/ 
Broadcast), or accept all frames with the proper Sta
tion Address, the Broadcast Address, or all Multicast 
Addresses (Station/ Broadcast/ Multicast). 
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Terminating Reception 
Reception is terminated when either of the following 
conditions occur: 

Carrier Sense Inactive: Indicates that traffic is no 
longer present on the Ethernet caqle. 

Overflow: The host node for some reason is not able to 
empty the Receive FIFO as rapidly as it is filled, and an 
error occurs as frame data is lost. On average the 
Receive FIFO must be serviced every 800 ns to avoid 
this condition. 

Frame Reception Conditions 
Upon terminating reception, the EDLC chip will 
determine the status of the received frame and condi
tionally load it into the Receive Status Register. An 
interrupt will be issued if the appropriate conditions as 
specified in the Receive Command Register are pres
ent. The EDLC chip may report the following 
conditions at the end of frame reception: 

Overflow: The EDLC chip internal receive FIFO 
overflows. 

Dribble Error: Carrier Sense did not go inactive on a 
receive data byte boundary. 

CRC Error: The 32-bit CRC transmitted with the frame 
does not match that calculated upon reception. 

Short Frame: A frame containing less than 64 bytes of 
information was received (including FCS). 

Good Frame: A frame is received that does not have a 
CRC, Shortframe, Dribble, or Overflow condition. 

System Interface 
The EDLC chip system interface consists of two inde
pendent busses and respective control signals. Data is 
read and written over the Receive/Transmit Data Bus 
RxTxD (0-7). These transfers are controlled by the 
TxRDY and TxWR signals for transmitted data, and 
RxRDY and RxRD for received data. All Commands 
and Station Addresses are written, and all Status read 
over a separate Command/Status Bus' CdSt (0-7). 
These transfers are controlled by the CS, RD, WR, and 
AO-A2 signals. The EDLC chip's command and status 
registers may be accessed at any time. However, it is 
recommended that writing to the command register be 
done only during interframe gaps. 

With the exception of the two Match Mode bits in the 
Receive Command Register, all bits in both command 
registers are interrupt mask bits. Changing the inter
rupt mask bits during frame transmission does not 
affect the frame integrity. Asynchronous error events, 
however, e.g., overflow, underflow, etc., may cause 
chip operation to vary, depending on the condition of 
their corresponding mask bits. 

~~~~Th~OO~~~~~~~-----------------------------~ 
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TRANSMIT DMAI 
RECEIVE BUFFER 

DATA CONTROL I BUFFER 

.J. 

" 
-v 

\ 

BUS 
8001 A ,... 

ENCODER TxCVR 
EDLC'· '\f v DECODER 

"- ~ 

" 

{ v 
COLLISION TRANSMIT RECEIVE 

.; 

SYSTEM " I 
/ 

MEMORY TO 
CPU ETHERNET 

TRANSCEIVER 

Figure 3. Typical Ethernet Node Configuration 

Reading the Status registers may also occur at any 
time during transmission or reception. It is recom
mended, however, that to ensure stable status values 
that Status Registers be read during the interframe 
gap. 

Internal Register Addressing 

Register Register Description 
Address 

A2 A1 AD Read Write 

0 0 0 0 - Station Addr 0 
1 0 0 1 - Station Addr 1 
2 0 1 0 - Station Addr 2 
3 0 1 1 - Station Addr 3 
4 1 0 0 - Station Addr 4 

·5 1 0 1 - Station Addr 5 
6 1 1 0 Rx Status . Rx Command 
7 1 1 1 Tx Status Tx Command 

Status Registers are read only registers. Command 
and Station Address Registers are write only registers. 
Access to these registers is via the CPU interface: 
Control signals CS, RD, WR, and the Command/Status 
Data Bus CdSt (0-7). 

Station Address Register 
The Station Address Register is 6 bytes in length. The 
contents may be written in any order, with bit "0" of 
byte "0" corresponding to the first bit received in the 
data stream, and indicating whether the address is 
physical or logical. Bit 7 of station address byte 5 is 
compared to the last bit of the received destination 
address. The Station Address should be programmed 
prior to enabling the receiver. 

Transmit Command Register 
The Transmit Command Register is an interrupt mask 
register, which provides for control of the conditions 
allowed to generate transmit interrupts. Each of the 
four least significant bits of the register may be indi
vidually set or cleared. When set, the occurrence of the 
associated condition will cause an interrupt to be gen-· 
erated. The four specific conditions for which interrupts 
may be generated are: 

• Underflow 
• Collision 
• 16 Collisions 
• Transmission Successful 
The interrupt signallNT will be set when one or more 
of the specified transmission termination conditions 
occurs and the associated command bit has been set. 
The interrupt signal INT will be cleared when the 
Transmit Status Register is read. 

seeQ~~~~~~~------------~------------------~ 
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All bits of the Transmit Command Register are cleared 
upon chip reset. 

Transmit Command Register Format 

7 6 5 4 3 2 1 0 Bit 

Interrupt on Transmit Underflow 
Interrupt on Transmit Collision 

I....---Interrupt on 16 Transmission 
Attempts 

'-----Interrupt on Transmission 
Successful 

Transmission Successful is set only on the successful 
transmission or retransmission of a frame. 

Transmit Status Register 
The Transmit Status Register is loaded at the conclu
sion of each frame transmission or retransmission 
attempt. It provides for the reporting of both the nor
mal and error termination conditions of each 
transmission. 

All bits of the Transmit Status Register are cleared 
upon chip reset. 

Transmit Status Register Format 

7 . 6 5 4 3 2 1 0 Bit 

Transmit Underflow 
Transmit Collision 

'----16 Transmission Attempts 
'-----Transmission Successful 

Receive Status Register 
The Receive Status Register is loaded with the status 
of each received frame when the frame has been 
received or frame reception has been terminated due 
to an error condition. In addition, this register contains 
an Old/New-Status bit which is set when the Receive 
Status Register is read or the chip is reset, and cleared 
only when new status is loaded for a Frame-of
Interest. All other bits are cleared upon chip reset. 

Receive Status Register Format 

7 6 5 4 3 2 1 0 Bit 

Received Frame with Overflow 
Error 
Received Frame with CRC Error 

1....--- Received Frame with Dribble Error 
'----- Received Short Frame 

1....----- Received End of Frame 
'------- Received Good Frame 

'----------Old/New-Status 

seeQ 
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Receive Command Register 
The Receive Command Register has two primary 
functions, it specifies the Address Match Mode, and it 
specifies Frames-of-Interest. i.e. frames whose arrival 
must be communicated to the CPU via interrupts and 
status register updates. Frames of Interest are frames 
whose status must be saved for inspection even at the 
expense of losing subsequent frames. 

The definition of a Frame-of-Interest is set by the five 
interrupt mask bits in the Receive Command Register. 
Setting each bit allows an interrupt to be generated on 

. the occurrence of the specified condition. 

Receive Command Register Format 

7 6 5 4 3 2 1 0 Bit 

Interrupt on Overflow Error 
Interrupt on CRC Error 

'----Interrupt on Dribble Error 
'-----Interrupt on Short Frame 

'------Interrupt on End of Frame 
'-------Interrupt on Good Frames 

'---------- Match Mode 0 
1....-----.,----- Match Mode 1 

Bits 0-5 specify Frames-of-Interest 

Changing the receive Match Mode bits, during frame 
reception, may change chip operation and give 
unpredictable results. 

Match Mode Definition 

Match Match 
Mode Mode 

1 0 Function 

0 0 0 Receiver Disable 

1 0 1 Receive All Frames 

2 1 0 Receive Station or Broadcast 
Frames 

3 1 1 Receive Station, 
Broadcast/multicast Frames 

The status of each frame is always loaded into the 
Receive Status Register on completion of reception 
unless (1) the previous frame was determined to be a 
Frame of Interest (i.e. had generated an interrupt) and 
/2) the previous frame status has not been read (as 
indicated by the Old/New status bit equal zero). 

The Old/New status bit is cleared whenever the status 
of a new Frame-of-Interest is loaded into the Receive 
Status Register and is set whenever that status is read. 

Thus the status of any frame received following the 
reception of a Frame-of-Interest will not be loaded into 
the Receive Status Register unless the previous status 
has been read. If any following frame is received 
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before the status of the previous frame has been read, 
the Receive Discard (RxDC) signal will be issued. 

The status of a Frame-of-Interest fol/owing a frame 
defined as "not of interest", will be loaded into the 
Receive Status Register, and the Old/New Status bit 
cleared. . 

These conditions ensure that a maximum number of 
good frames are received and retained. 

Any Frame-of-Interest successfully received will cause 
an interrupt to be generated. This interrupt is reset 
upon reading the Receive Status Register. 

Figure 4. Pin Configuration 

Pin Description 
The EDLC chip has four groups of interface signals: 

• Power Supply 
• Encoder/Decoder 
• Data Buffer 
• Command/Status 

Power Supply 
Vee ....................................... +5V 
Vss .. ................................. Ground 

Encoder/Decoder Interface 

TxC Transmit Clock (Input): 10 MHz, 50% duty cycle 
transmit clock used to synchronize the transmit data 
from the EDLC chip to the Encoder. This clock runs 
continuously, and is asynchronous to RxC. 

8001 
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TxD Transmit Data (Output): Serial data output to the 
encoder. Active HIGH. 

TxEN Transmit Enable (Output): This Signal is used to 
activate the encoder. It becomes active with the first bit 
of the Preamble transmitted and inactive with the last 
bit of the frame transmitted. Active HIGH and forced 
low during Reset. 

RxC Receive Clock (Input): 10 MHz, 50% duty cycle 
nominal. The receive clock is used to synchronize 
incoming data to the EDLC chip from the Decoder. 
This clock runs continuously, and is asynchronous to 
TxC. 

RxD Receive Data (Input): Serial input data to the 
EDLC chip from the Decoder. Active HIGH. 

CSN Carrier Sense (Input): Indicates traffic on the 
coaxial cable to the EDLC chip. Becomes active with 
the first bit of the preamble received, and inactive one 
bittime after the last bit of the frame is received. Active 
HIGH. 

COLL Collision (Input): Indicates transmission con
tention on the Ethernet cable. Once activated must be 
active until EDLC chip terminates Jam pattern trans
mission to assure recognition. Active High. 

Data Buffer Interface 
RxTxD (0-7) Receive/Transmit Data Bus (I/O ):Carries 
Receive/Transmit data byte from/to the EDLC chip 
Receive/Transmit FIFOs. Active HIGH. 

RxTxEOF Receive/Transmit End of Frame (I/O): Indi
cates last byte of data on the Receive/Transmit Data 
Bus. Effectively a ninth bit in the FIFOs with the identi
cal timing. Active HIGH. 

RxRDY Receive Ready (Output):lndicates at least-one \ 
byte of received data available in the Receive FIFO. 
RxRD should not be activated if this pin is LOW. Active 
HIGH. 

RxRD Receive Read Strobe (Input): Enables transfer 
of received data from the EDLC Receive FIFO to the 
RxTxD bus. Data is valid from the EDLC chip Receive 
FIFO at the RxTxD pins on the rising edge of this 
signal. This signal should not be activated unless 
RxRdy is high. Active LOW. 

RxDC Receive Discard (Output): Asserted when one 
of the following errors occur: overflow, shortframe, 
CRC, receive frame address non-match, or back-to
back Frames-ot-Interest received with no status read 
in between. Active HIGH, and nominally active for800 
nsec. 

TxRDY Transmit Ready (Output): Indicates that the 
EDLC chip internal FIFO has space available tor 
transmit data bytes. Forced inactive during Reset. 
Active HIGH. 

seeQ Technology, Incorporated --------------------------------' 
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TxWR Transmit Write (Input): Synchronizes data 
transfer from the Rx TxD bus to the Transmit FIFO. 
Data is written to the FIFO on the rising edge of this 
signal. This signal should not be active unless TxRDY 
is high. Active LOW. 

TxRET Transmit Retransmit (Output): Asserted when
ever either transmit underflow or transmit collision 
conditions occur. It is nominally BOO nsec in width. 
Active HIGH. 

Command/Status Interface 
CdSt (0-7) Command/Status Data Bus (I/O): These 
lines carry commands and status as well as station 
address initialization information between the EDLC 
chip and CPU. These lines are nominally tristate until 
activated by CS and RD being simultaneously active. 
Active HIGH. 

AO-A2 Address (0-2) (Input): Address lines to select 
the. proper EDLC chip internal registers for reading or 
writing. Active HIGH. 

CS Chip Select (Input): Chip Select input, must be 
active in conjunction with RD or WR to successfully 
access the EDLC chip internal registers. Active LOW. 

RD Read (Input): Enables reading of the EDLC chip 
internal registers in conjunction with CS. Read data 
from the internal registers is enabled via the falling 
edge of R D and is valid on the rising edge of the signal. 
Active LOW. 

WR Write (Input): Enables writing of the EDLC chip 
internal registers in conjunction with CS. Write data on 
the CdSt (0-7) data lines must be set up relative to the 
rising edge of the signal. Active LOW. 

DC Characteristics 

TA = DOC to 70°C, Vee = 4.75 V to 5.25 V 
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INT Interrupt (Output): Enabled as outlined above by a 
variety of transmit and receive conditions. Remains 
active until the status register containing the reason 
for the interrupt is read. Active HIGH. 

RESET (Input): Resets the interrupt logic, clears 
command and status registers, asserts the TxRETsig
nal, deactivates the RxRDY and TxEN lines, and 
initializes the pseudo-random backoff generator logic. 
Reset must be active for a minimum of 1 J.Lsec. Active 
LOW. 

Absolute Maximum Ratings 

Ambient Temperature 
Under Bias ..................... -10°C to +BO°C 
Storage Temperature .......... -65°C to +150°C 
All Input or Output Voltages 
with Respect to Ground ........... +7 V to -0.5 V 
Package Maximum 
Power Dissipation .................... 1.5 Watts 

Operating· Conditions 

Ambient Temperature Range ....... 0° C to 70° C 
Vee Power Supply .............. 4.75 V to 5.25 V 

Capacitance 
TA = 25°C, Fe = 1 MHz 

Symbol Parameter Maximum Condition 

CIN Input CapaCitance 15 pF VIN = 0 V 

CliO 1/0 Capacitance 15 pF VIIO =0 V 

A C Test Conditions 

Output Load: 1 Schottky TTL Gate + CL = 100 pF 
(All pins except TxEN, TxD) 
TxEN, TxD Load: 1 Schottky TTL Gate + CL = 35 pF 
Input Pulse Level: O.B V to 2.0 V 
Timing Reference Level: 1.5 -V 

Limits[1] 

Symbol Parameter Min. Typ. Max. Units Condition 

liN Input Leakage Current 10 }.LA VIN = 0.45 V to 5.25 V 

10 Output Leakage Current 10 }.LA VOUT = 0.45 V to 5.25 V 

lee Vee Current 150 200 rnA 

VeH Clock Input High Voltage 3.5 Vee + 1 V 

Vel Clock Input Low Voltage 0.8 V 

Vil Input Low Voltage 0.8 V 

VIH Input High Voltage 2.0 Vee + 1 V 

VOL Output Low Voltage 0.4 V 10l = 2.1 mA 

VOH Output High Voltage 2.4 V 10H = -400}.LA 

NOTE: 
1. Typical values are for T A == 25° e and nominal supply voltages. 

SeeQ Technology, Incorporated ------------------------------
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Ordering and Package Information 

PART NUMBER 

~D t ~ PRODUCT: EDLC'"IC 

L TEMPERATURE RANGE:, O· C TO 70· C 

PACKAGE: CERDIP 

1 
r-.065(1.651) I .045 (1.143) 

40-LEAD HERMETIC CERDIP 
PACKAGE TYPE 0 

0----0-1 
.

. .600 (15.240) 
.515 (13.081) 

____ 1 

i~.900 REF .. i L· .085 (2.159) 
I--- (49.546) ---l , .. 045 (1.143) 

r 2.080 (52.832)--1 
.00 (50') 2.030 (51.562) I .175 (4.<45, 

L~----~-~'~:;;~i 
SEATING inf¥I(" lnnE ~ 
PLANE 1 II ---- , , Lt' . 

__ 11 __ ·020(~ . i l--:.!!!!.(~) 125 MIN 
.016 (0.406) 1 .090 (2.286) • (3.175) 

ALL DIMENSIONS IN INCHES AND (MILLIMETERS) 
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NOTES: 
1. FOR SOLDER DIPPED LEADS. 

THICKNESS WILL BE .020 MAX. 

1~(5.748~_ Ie .6<>0 (5)<0' 

;r-

'11-
"11 1\..-:012 (.305) 

REF .l!:' -u AFoi (.203) 

~ 
10· ~ SEE NOTE 1 

.700(~) 

.620 (15.748) 

~SeeQh~OO~~~ro~~~--------------------------------~ 

1500 © Ie MASTER 1983 



BIPOLAR LSI DIVISION 

BIPOLAR MICROPROCESSORS 

FEATURES 

• MINIMUM PARTS COUNT 

• BIPOLAR DEVICE USING LOW·POWER 
SCHOTTKY TECHNOLOGY 

• HIGH PERFORMANCE 

• SOURCE/DESTINATION ARCHITECTURE 

• DESIGN FLEXIBILITY 

• AFTER·SALES SUPPORT 

OCTOBER 1982 

8X300 FAMILY 

USER BENEFITS 

• Reduced Cost 
• Extended Life of Product 

• Full System Drive Without Buffering 
• TTL Compatibility 
• Proven Reliability 

• Instruction Cycle Time of 200ns (8X305) or 250ns (8X300) 
• Bit Addressability - Instruction Data Formats of 1·to·8 Bits 

Without Added Delay 

• Efficient Use of Fixed Instruction Set 
• Easy to Program' 
• Well·Suited for Control Applications 

• Single·Chip Processor 
• Full Complement of Support Devices 

• Development Systems 
• Training 
• Complete Documentation 
• Applications Support from Qualified Field Engineers 

8X305 MICROCONTROLLER & FAMILY OF HIGH·SPEED PERIPHERALS 

8X371 

TRANSPARENT 
1/0 PORT 

U 8X372 
S 
E ADDRESSABLE 
R 1/0 PORT 

S 
Y 
S 8X376 
T 
E ADDRESSABLE 
M 110 PORT 

8X382 

ADDRESSABLE 
1/0 PORT 

NOTES 

ADDRESS 
INSTRUCTION 

8X305 

MICROCONTROLLER 

256 x 8 RAM 
WITH BUS 

INTERFACE 

IVBUS 

1. The shaded devices are designed to take advantage of the improved performance of the 8X305. 
2. Refer to "Reference Table" on next page for a descriptive summary of each part in the 8X300 Family. 
3. The actual parts used in a specific system are select.ed based on the application requirements. 

Signetics 
~ Ie MASTER 1983 

8X374 

ADDRESSABLE 1/0 
PORT WITH PARITY 

8X320 

8/16·BIT BUS 
INTERFACE 

8X330 

FLOPPY DISK 
CONTROLLER 

8X338 

LOCAL AREA 
NETWORK 

CONTROLLER 

RAM 
WORKING 
STORAGE 
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}i 
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BIPOLAR MICROPROCESSORS 8X300 FAMILY 

PRODUCT LINE OVERVIEW REFERENCE TABLE FOR 8X300 FAMILY 

The Bipolar LSI Microprocessor product 
line is centered around two high-speed 
Schottky-fabricated, MicroControliers and 
an ever-expanding family of I/O devices, 
support ICs, and development tools to ex
pedite and simplify systems design. No 
other microprocessor- product line offers 
the advantages of the 8X300 Family in 
systems that require intelligent control of 
high-speed data streams. 

Both the "new generation (8X305)" and the 
"old generation (8X300)" M icroControliers 
can fetch, decode, and execute an instruc
tion in one machine cycle (200ns for the 
8X305 and 250ns for the 8X300). In a single 
instruction, data can be read from the bus, 
masked, shifted, an ALU operation per
formed, after which the data can be 
rotated, merged, and returned to the bus. 
The architecture and instruction set of 
each MicroControlier are designed to pro
vide high data throughput with both bit 
and byte oriented operations. The 8X305 
offers more on-chip registers and signifi
cant data handling capability improve
ments over the original 8X300. 

Because of its extremely high perform
ance, the 8X300 Family permits many ap
plications that would normally require 
special hardware to be implemented in 
software. For example, using the 8X305 
MicroController, the 8X338 Local Area 
Network Controller, program memory, and 
a few support devices, a complete Local 
Area Network controller can be built using 
less than ten ICs. The design is program
mable and provides complete support for 
the proposed I EEE802 token pass 
standard. 

The 8X300 Family is implemented using 
bipolar, Low-power Schottky technology 
to provide TTL speeds and drive capability 
without additional buffering. In addition, 
the family is compatible with most 
special-purpose devices often required in 
control' applications. The excellent en
vironmental characteristics of the tech
nology make the· 8X300 Family ideal for 
military applications as well. 

To simplify design with the 8X300 Family 
of parts, a complete complement of 
development-support tools is available. A 
self-contained universal development 
system that supports full speed in-circuit 
emulation is available; also available are 
evaluation and demonstration systems. 
Software modules are provided so that 
mainframes or minicomputers can be 
used to generate compatible software. 
Complete documentation is in place, in
cluding both data sheets and comprehen
sive reference manuals. To supplement 
these tools, Signetics employs a large, 
professional staff of applications 
engineers both in the field and at the fac
tory to support your design efforts. 
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PART DESIG PRODUCT 

NEWGEN OLD GEN DESCRIPTION 

8X300 MicroController 
8X305 MicroController 
8X310 Interrupt Controller 
8X320 Bus Interface Array 
aX330 Floppy Disk 

Controller 
aX33a Local Area Network 

Controller 
8X350 Bipolar RAM 
aX360 Memory Address 

Director 
aX371 Transparent 1/0 Port 
aX372 Addressable 1/0 Port 
aX374 Addressable 1/0 Port 

with Parity 
8X376 Addressable 1/0 Port 
8X382 Addressable 1/0 Port 

aT31/aX31 Transparent 1/0 Port 
8T32/8X32 Addressable 1/0 Port 
8T33 Addressable 1/0 Port 
8T35 ·Addressable 110 Port 
8T36/8X36 Addressable 1/0 Port 
8T39 Addressable Bus 

Expander 
aX42 Addressable 1/0 Port 
8T58 Transparent Bus 

Expander 

~ 
~ " § & ~ ~ # 8 ~ ~ (j It ~ q,~ q," q, (j 

8X305 50 .9" J J 

8X310 40 .6" J J 
8X320 40 .6" J J 
8X330 40 .6" J 

8X338 40 .6" J 

8X350 22 .4" J 
8X360 40 .6" J J 

8X371 24 .4" J J 
8X372 24 .4" J J 
8X374 28 .6" J 
8X376 24 .4" J J 
8X382 24 .4" J J 

Signetics 

FUNCTION 

250ns processor for 1/0 and data control 
200ns processor for 1/0 and data control 
3 prioritized interrupts with 4·level stack 
2·port RAM for a/16-bit mailbox interfacing 
1 Mblsec data rat~, programmable, supports ECC 

8-bit interface to MODEM 

256 x a high·speed memory with bus interface 
16·bit address controller for'working storage 

High·speed, a·bit bidirectional, 3·state 
High·speed, a·bit bidirectional, synchronous, 3-state 

I-ligh·speed, 8·bit bidirectional, asynchronous, 3-state 
High·speed, 4·in/4·out, 3·state 
8·bit, bidirectional, 3·state 
8·bit bidirectional, synchronous, 3-state 
8·bit bidirectional, synchronous, open collector 
8·bit bidirectional, asynchronous~ open collector 
8·bit bidirectional, asynchronous, 3·state 
Data bus driver 

4·in/4·out, 3·state 
High·drive bus driver 

.:;.. 
u~ 

ff' 
~ ~ 

(1 
~ & J...'-~ 

£ $ ~ $.§ 
~ $ ~ A..~ 

~ ~ ~ uO ~ cJ ~ ~ 

J J Vee 5.0 180 
VeR 3.0* 200 

J J Vee 5.0 180 

J Vee 5.0 270 

J Vee 5.0 200 
VeR 3.0* 250 

J Vee 5.0 180 
VeR 3.0* 250 

J J J Vee 5.0 135 

J J Vee 5.0 70 
VBB 1.5 130 

J J Vee 5.0 90 

J J Vee 5.0 90 

J J J Vee 5.0 100 

J J Vee 5.0 90 

J J Vee 5.0 90 

*Internal\y Generated 

@ Ie MASTER 1983 



BIPOLAR LSI DIVISION 

MICROCONTROLLER 

PRODUCT DESCRIPTION 
The Signetics 8X305 MicroController is a 
high-speed bipolar microprocessor imple
mented with low-power Schottky technol
ogy. In a single chip, the 8X305 combines 
speed, flexibility, and a bit-oriented in
struction set. These features and other 
basic characteristics of the chip combine 
to provide cost-effective solutions for a 
broad range of applications. The 8X305 is 
particularly useful in systems that require 
high-speed bit manipulations - sophisti
cated controllers, data communications, 
very fast interface control, and other appli
cations of a similar nature. 

The 8X305 can fetch, decode, and execute 
a 16-bit instruction word in a minimum of 
200 nanosebonds. Within one instruction 
cycle, the 8-bit data-processing path can 
be programmed to rotate, mask, shift, andl 
or merge single or multiple bit subfields 
and, in addition, perform an ALU opera
tion; in the same instruction, an external 
data field can be input, processed, and 
output to a specified destination - like
wise, single or multiple bit data fields can 
be internally moved from a given source to 
a. given destination. To summarize, fixed 
or variable-length data fields can be 
fetched, processed, operated on by the 
ALU, and moved to a different location -

all in a timeframe of 200 nanoseconds. To 
interface with 110 and program memory, 
the 8X305 uses a 13-bit instruction ad
dress bus, a 16-bit instruction bus, an 8-bit 
bidirectional multiplexed 110 data/address 
bus and a 5-bit 110 control bus. 

A wide selection of 110 devices, interface 
chips, and special-purpose parts are avail
able for systems use. In most applica
tions, the more powerful 8X305 is func
tionally interchangeable with its predeces
sor - the 8X300. 

FEATURES 
• Fetch, Decode, and Execute a 16·bit in· 

struction in one machine cycle -
aX305: Commercial = 200ns 

Military = 250ns 
aX300: Commercial = 250ns 

• Bit·oriented instruction set (address· 
able single·or·multiple bit subfields) 

• Separate buses for Instruction, Instruc· 
tion Address and 1/0 (Three·State 1/0 for 
aX305) 

• Thirteen a·bit general·purpose working 
registers for aX305 (Eight a·bit working 
registers for aX300) 

• Sourceldestination architecture 
• Bipolar low·power Schottky technologyl 

TTL inputs and outputs 

OCTOBER 1982 

8X305 AND 8X300 

N8X305N, N8X3051, S8X3051, N8X3001 

• On-chip oscillator and timing genera· 
tion 

• Single + 5V supply 
• 0_9-in. 50·pin DIP 

PIN CONFIGURATION 

a: 
w 

0 .... 
0 .... 
CW:»O 
Xa: 
cot... z 
°0 LO O 
~O 
Xa: COo 

:E 

BLOCK DIAGRAM OF 8X305 MICROCONTROLLER 

1o, 

I,. 
I" 

112 

I" 

I" 

I" 
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PROORAM COUNTER 
Legend: 

• - DATA 
--@--vcc 

o _ ~g~~~~ AND ADDRESS -@-vc. 
-®-v. 

~ - :=:~=~g~:g= ~~~TROL 
H _ ~ci:~:~EXTERNAL 

1, R.gllters R1.R6, R'1 and R,'·R1e ar. g.ne,al·purpo .. working r.otlt,rs. 

-@)-OND 

MCLK 

2. In any instruction where R7 (IVU or A17 (tVA) Is specified •• the d •• llnation, the ... bit value II output on the IV bus as 
In IV devlc. enabl. add" .. (SC. Hlgh)-Rl.l.ft bank and A17. right bank; Ihe results .r. ,1'0 atored Into the 
Ipec!fI,dlnternllreglall'lndm.y'"erbe.ccl.ledUlourc,dltl. 

3. R12 Ind R13 Ir. oener.l·purpolt working "gl'ter, for III operations •• cepll,an,mit (XMIT) . 
•. Tn, 1 .. 1' lignifle.nt bit 0' regllter R10 (OVF) II uI,d to r,'llet tnl c.rryout Itatul , .. ultlng from Ihl mOlt reeent AOO 

opa,.tlo". 
5. Au.m.ry r.glattr RO ., II a glnlral·purpo •• working r~llt., tnat hcld' thl Implied operand for Arithmltlc and Logic.1 

oper.tlon.; thl conllnt of 11'111 ragill,r I, ,.plilld In AUX .2 (Ihown dolled). Thl duplleall reolllir I, phYSically part Of 
U"ALUandl'lhown Itp.r.llonly 'or Ilyout convlnllnc, 

e. Inlern.lworklngreollllrac.nnolbloplf.t,don by Ihl "'ASK logiC. 
1. Ourlng NZT In,lruCllonlthl ALU II,tl fOf ,II bit I t(lual to "0" (Trln.fer If A • O)-rl'lr to BASIC OPERATIONS Ih.t 

follow. 
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BIPOLAR LSI DIVISION 

1/0 PORTS 

PRODUCT DESCRIPTION 

The 8X300 MicroController Family is supported by a series of I/O 
Ports designed to simplify interfacing with the IV bus. These 
devices are bidirectional ~atches designed for direct attachment 
to the MicroController's IV bus and control Signals. They are 
available in a wide variety of different configurations as shown 
In the table below to support the vast majority of design alterna-
tives. Addressable versions of the devices are available with the 
IV bus address preprogrammed at the factory, or can be ordered 8T31 "., 

unaddressed for subsequent programming by the user (a pro- 8T32 "., 

gramming module is available from Data I/O). The 8X371 , 8X372, 8T33 "., 

8X374, 8X376, and 8X382 are capable of operation at a 200ns 8T35 "., 

cycle for full-speed suport of Signetics 8X305 MicroController; 8T36 "., 

other ports in the family will support the 8X300. The recently an- 8X31 "., 

nounced 8X374 provides parity checking and generation in addi- 8X32 "., 

tion to the functions of the other devices, and is ideal for use' in 8X36 "., 

mainframe or military applications where extremely high data in- 8X42 
tegrity assurance is required. While the devices are specifically 8X371 "., 

designed for operation with the 8X300 MicroController Family, 8X372 "., 

numerous applications use the devices independently due to 8X374 "., 

their speed and versatility. The 8X300 Family I/O Ports are im- 8X376 "., 

plemented using Bipolar Low-Power Schottky technology. 8X382 

FUNCTIONAL BLOCK DIAGRAM OF ADDRESSABLE 110 PORTS 

SC-. 

WC~ Control 
ME Logic 

MCLK 

8-Bit 
Comparator 

1504 

8 

8-Bit 
Latch 

Selected 
FF 

8-Bit 
Prom 
(Address) 
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8X300 FAMILY 
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BIPOLAR LSI DIVISION 

INTERRUPT CONTROL COPROCESSOR 

PRODUCT DESCRIPTION 
The Signetics 8X310 Interrupt Control Coprocessor (ICC) sup
ports the 8X305 MicroControlier in systems that are interrupt 
driven and those that require subroutine handling capabilities. 
As shown in the System Configuration, the ICC monitors the bi
nary flow of information on the instruction and address busses 
to capture and decode all instructions relating to the interrupt 
and subroutine-handling capabilities of the device. These in
structions are five in number - Set Mask, Clear Mask, Push, 
Return, and Clear Interrupt. 

All ICC instructions are treated as NOPs by the MicroController; 
likewise, valid instructions of the 8X305 are perceived as NOPs 
by the ICC. 

The user can initiate up to three interrupts via prioritized inputs 
INT 0, INT 1, and INT 2-the highest priority being INT 0 and the 
lowest being INT 2. the status of each interrupt input is auto
matically sampled during each instruction cycle of the Micro
Controller. When an interrupt is acknowledged, the ICC forces 
the MicroControlier to jump to a preaSSigned location in Pro
gram Memory. Each preassigned memory location corresponds 
to a specific interr-upt, that is, address 4 is assigned to INT 0, ad
dress 5 to INT 1, and address 6 to INT2.ln each of the three loca
tions, the user stores a branch to a vector address instruction in 
Program Memory where the appropriate interrupt service routine 
is located. Addresses 4, 5, and 6 are dedicated memory locations 
and address 0 is always decoded as a reset instruction; ad
dresses 1,2, and 3 are available for initialization and other setup 
operations of the system. 

The ICC can efficiently handle subroutine branches from the 
main program or subroutine branches nested in the interrupt 
service routine; in either case, the limiting factor is the number 
of vacancies in the LIFO stack. The user can program the ICC to 
set or clear interrupt masks and, if desired, to clear all pending 
interrupts. 

In short, the ICC brings some unique and very flexible facilities 
to an 8X350-based system. Besides the interface management 
that prevents race conditions and conflicting actions within the 
system, the ICC also offers the user some software capabilities 
that improves efficiency and minimizes memory space. These 
features, both from a chip and system point-of-view, are de
scribed in subsequent paragraphs. 

SYSTEM CONFIGURATION 

INSTRUCTION 
BUS 

IV BUS 

ADDRESS 
BUS 

STACK 
FULL 

OCTOBER 1982 

8X310 

N8X310N, N8X3101, 58)(3101 

FEATURES 
• Three Maskable, Prioritized Interrupts 
• Subroutine Handling Capabilities 
• 4·Level LIFO Stack 
• Interrupt Disable 
• Stack Full Flag 
• Directly Compatible with 8X305 MicroControlier 
• Bipolar ISL and Low·Power Schottky Technology 
• Single + 5V Power Supply 
• 40·Pin DIP 

PIN CONFIGURATION 

GND Vee 

A7 As 

As A9 

As 
a: 

Al0 

A4 0 All 
en 

A3 en A12 
W 

A2 0 
0 

HALT 

a: ID 
Q. 

Ao 0 STP 
0 

INTO Q...J RD 

INT 1 
~O C")a: MCLK 
>< ... 

INT 2 CIO
Z 115 

10 
0 

114 0 
11 ... 113 Q. 

12 :) 
112 a: 

13 a: 111 W 

14 
... 

110 Z 
15 19 

Is Is 

GND 17 

BLOCK DIAGRAM OF INTERRUPT COPROCESSOR 

INTO 

INT1 

INT2 

ID 

GND 

GND 
STF 

10.115 

r---,.-------~HALT 
~------~RD 

MCLK-----------------~_=::~ 

Signetics 
@ Ie MASTER 1983 1505 

(J) 
0 

...... 
Q) 
C 
0> 

en 



en 
(.) 

..... 
Q) 
C 
0) 

en 

BIPOLAR LSI DIVISION OCTOBER 1982 

BUS INTERFACE REGISTER ARRAY 8X320 
N8X320N 

PRODUCT DESCRIPTION 
The Signetics 8X320 Bus Interface Register Array is a dual-port 
RAM memory designed for use between a host processor and a 
peripheral processor. Specifically, the register array provides a 
convenient and economical interface between the 8X305 Micro
Controller (secondary port) and User's Host System (primarY 
port); the host can be almost any bus-oriented device-another 
processor, a minicomputer, or a mainframe computer. The host 
has 8-bit (byte) or 16-bit (word) access to the primary port; data 
can be read-from or w(itten-into any memory location as deter
mined by the primary-port address and control lines. The sec
ondary port (8X305 bus) consists of eight input/output lines and 
four bus control lines. To implement the secondary-port inter
face, an 8-bit memory location is addressed during one machine 
cycle and, during another cycle, data is read or written under 
control o'f the secondary (8X305) processor. Bo~h primary and 
secondary ports feature three-state outputs and both ports are 
bidirectional. 

Besides the convenience and economy of a two-port mem
ory, the array also provides si",ple handshake control via 
two a-bit flag registers, logic to facilitate DMA transfers, and 
a write-protect feature for the primary port in both byte and 
word modes of operation. 

BLOCK DIAGRAM OF 8X320 

SECONDARY PORT • 

ADDRESS LATCHES 
AND 

DECODE LOGIC 

eX305 
DRIVERSIRECEIVERS 

8X320 Applications 

INTERFACE WITH 8-BIT DATA BUS 

8X30S 

8-BIT 
HOST PROCESSOR 
DATA BUS 

1506 

FEATURES 
• 16-Byte/2-Port Interface 
• 8 or 16 Bit primary-port (Host) Interface (user 

selectable) 
• 8-Blt secondary-port Interface 
• Two 8-Blt flag registers (handshake control) 
• DMA or programmed I/O operation 
• Two Three-State Bidirectional Ports 
• Secondary Port is bus compatible with 8X305 
• Single SV supply 
• 4o-Pln package 

16X8MEMORY ,...-------, r--------..., 
: FLAG ': FLAG : 
: REGISTER ! I REGISTER : 
L _______ J L ________ J 
,....-------, r--------, 
: GEN PURPOSE: : GEN PURPOSE: 
: REGISTER I : REGISTER : '- _______ J L ________ .J 

r-------, r--------, 
: GEN PURPOSE: ! GEN PURPOSE: 
: REGISTER I I REGISTER I ..... ______ .J L _______ .J 

r-------, r-------, 
: GEN PURPOSE: : GEN PURPOSE: 
: REGISTER : I REGISTER I L _______ .J '- ______ J 

.--------, r---- ----, 
: GEN PURPOSE: I GEN PURPOSE: 
: REGISTER I: REGISTER I L. _______ ~ L _______ .J 

r-------, r-------, 
i GE:E~~::~RSE i i GE:E~~::'~SE i 
L _______ J L _______ J 

r~;N-p~;P~;E 1 :a;N-:U;p~;El 
: REGISTER : I REGISTER I '- ______ J L.. _______ J 

r-------, r------, 
: GEN PURPOSE: : GEN PURPOSE: 
: REGISTER : I REGISTER I L ______ ..J L _____ .J 

Signetics 

PROTECT BIT 

T' U"'~M 
LOGIC 

USER-PORT 
DRIVERS/RECEIVERS 

PRIMARY PORT 

• 

WS 

RIW 
PIOE 

A3 

A2 

A1 

AO 

BNi 

D7A-DOA 

D7B-DOB 

INTERFACE WITH 16-BIT DATA BUS 

8X305 

18 

MODE WS RIW BNi ADDRESS 

18-BIT 
HOST PROCESSOR 
DATA BUS 

(GND) -
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BIPOLAR LSI DIVISION 

FLOPPY DISK FORMATTER/CONTROLLER 

PRODUCT DESCRIPTION 
The Sig~etics 8X330 Floppy Disk Formatter/Controller is 
a special purpose member of the 8X300 Family designed 
to provide all control and data transfer functions required 
for diskette drives. The device is programmable, permit
ting the use of virtually any format on the diskette. It is 
capable of data rates of up to 1 Megabit/second to sup
port both current generation and future drives. The 8X330 
is unique among Floppy Disk controller ICs in that all 
functions and encoding schemes are supported on the 
chip, including a PLL data separator, write precompensa
tion, address mark and preamble detection, and power 
failure protection. In addition, 16 bytes of scratch pad 
RAM are provided for storage of control and status pa
rameters. Twelve user definable command and status 
lines are also provided for. Using the 8X330 coupled with 
an 8X305 MicroController and an external low pass filter, 
a complete controller can be built using less than ten ICs. 
If desired, Error Checking and Correction (ECC) can be 
implemented in 8X305 software since the 8X330 optional
ly provides the CRC remainder required to perform cor
rection. The 8X330 Floppy Disk Formatter/Controller is 

BLOCK DIAGRAM 

IVBUS 

IVO -IV7 

~---SC 

~---WC 

r:-~--MCLK 

E::3----iiE 

REGISTER 
CONTROL 

GENERAL
PURPOSE 

REGISTER FILE 

(16 B-BIT REG) 

ADDRESSES: 
110,-1278 
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8X330 
N8X330N 

implemented using a combination of Bjpolar Schottky 
and 12L technologies to provide these advanced func· 
tions. 

FEATURES 
• Single or double density 

encoding/decoding 
• On-chip data separator 
• Programmable: 

FM, MFM, and M2FM encoding/decoding 
Preamble Pol~rlty 
Data transfer rate 
Address mark encoding/decoding 
Sector length 
Output port (7-blts disk command) 
Input port (5-blts disk status) 

• Write Precompensation 
with on/off control 

• On-chip phase lock loop 
• CRC generator with , 

software-controlled error correction capabilities 
• 40-pln package 
• +5 volt operation 

>~-----.• ~~~MANDS 

BYTE 
COUNTER 

CHIP CONTROL LOGIC 

PHASE-LOCK LOOP (PLL) 
Ind DATA-SEPARATION LOGIC 

SYSTEM CLOCK 

CHIP STATUS 
Ind CONTROL 

,....----- PRECOMPENSATION CLOCK 

.-------DATA/CLOCK WINDOW ---~ 

.------ SYNCHRONIZED DATA ----..... 

DATA PROCESSING Ind 
ERROR-CHECK FUNCTIONS 

DISK 
STATUS 

POWER 
FAIL 

WRITE DATA 
TO DISK 
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BIPOLAR LSI DIVISION 

LOCAL AREA NETWORK CONTROLLER 

PRODUCT DESCRIPTION 
The Signetics 8X338 Local Area Network Controller is a special 
purpose member of the 8X300 Family that provides the control 
and data handling functions required to interface with a Local 
Area Network that conforms with the proposed IEEE802 token
pass standard. The device is programmable, permitting the flexi
bility required to work with the standard as it evolves. The device 
operates at a data rate of 1 Megabit/second, as required for the 
current baseband specification. The first monolithic controller 
that supports the token-pass protocol, the 8X338 provides all 
modem control functions required by the proposed standard and 
supports Differential Manchester encoding/decoding through an 
on-chip PLL data separator. In addition to preamble header de
tection and power failure protection, the 8X338 contains 16 
bytes of scratch pad RAM for storage of control and status pa
rameters. Command and status lines are user definable. Using 
the 8X338 Local Area Network Controller coupled with an 8X305 
MicroControlier and an external low pass filter, a complete node 
controller can be built using less than 10 ICs, as shown in the 
block diagram below. Error Checking and Correction (ECG) is im
plemented in 8X305 software. The 8X338 Local Area Network 
Controller is implemented using a combination of Bipolar Schot
tky and 12L technologies to provide these advanced functions. 

FEATURES· 
.' Supports Differential Manchester encoding 
• 1 MBit/sec data transfer rate 

.• On-Chip PLL data separator 

OCTOBER 1982 

8X338 

N8X338N 

• Compatible with proposed IEEE802 token pass 
• Sixteen 8-bit scratch pad registers 
• User definable control and status lines 

8X305/8X338 BASED LOCAL AREA NETWORK CONTROLLER 

1508 
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BIPOLAR LSI DIVISION 

2048-B11 BIPOLAR RAM (256 x 8) 

DESCRIPTION 

The 8X350 bipolar RAM is designed princi
pally as a working storage element in an 
8X305-based system. Internal circuitry is 
provided for direct use in 8X305 applica
tions. When used with the 8X305 the RAM 
address and data busses are tied together 
and connected to the IV bus of the sys
tem. 

The data inputs and outputs share a com
mon 1/0 bus with 3-state outputs. 

The 8X350 is available in commercial and 
military temperature ranges. 

FEATURES 

• On-chip address latches 
• 3-state outputs 
• Schottky clamped TTL 
• Internal control logic for 8X305 system 
• Directly interfaces with the 8X305 Bipo

lar MicroControlier with no external 
logic 

BLOCK DIAGRAM 

IICLK 0-----, 

sc 0----:-_+-4 

WC 0--+---+--4--r ...... 

TRUTH TABLE 

ME SC WC MCLK 

1 X X 

0 1 0 

0 1 0 

0 0 1 

0 0 1 

0 0 0 

0 1 1 

0 1 1 

x = Don't care 

MEMORY CELL MATRIX 
32 x 64 = 2048 

COLUMN SELECT 

READ/WRITE CIRCUIT 

X 

1 

0 

1 

0 

X 

1 

0 
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8X350 

N8X350N, N8X350F 

PIN CONFIGURATION 

BUSSED 
DATAl ADDRESS 

LINES 

High Z data out 

Address 
High Z 

High Z data out 

Data in 

High Z data out 

Data out 

- TOP VIEW 

High Z data out 

8X350 APPLICATIONS 

I PROGRAM 
UOCHJD1 

,/0 PORT 
) 

STORAGE 

~ I I ME 

l UI 

U 
A IVO·IV1 

IX305 
MICROCOHTROUER MCl.K. 

sc.we r= 
L8 - I-

r--!L 

'---

~ 
UDO-U01 

,--
'/0 PORT 

) 

~ 
l UI 

U 

8 .. 3$0 
25eX8 
RAM 

7' 
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BIPOLAR LSI DIVISION 

MEMORY ADDRESS DIRECTOR 

PRODUCT DESCRIPTION 
The 8X360 ,Memory ,Address Qirector (MAD) is a high-perfor
mance member of the 8X300 Family that generates sequential 
memory addresses to facilitate the transfer of data to and from 
memory. The MAD provides a highly-efficient and cost-effective 
solution for DMA and other applications requiring large working
storage memories and high-speed data transfers. Once initial
ized with such information as starting address, ending address, 
byte count, address increment, address decrement, etc., the 
8X360 performs all bookkeeping chores automatically and all 
address-management software is off-loaded from the processor. 
The 8X360 can be addressed by conventional means or by ex
tended microcode; system status is available to the user via 110 
pins. 

BLOCK DIAGRAM OF 8X360 

RSO
RS3 

CLK 

IVBUS 
CONTROL iVii-iV1 

ABORT ---+-----ii----------------t 

OCTOBER 1982 

8X360 

N8X360N, N8X3601, S8X3601 

FEATURES 
• Address control for working storage 
• 16·blt addressing capability 
• Byte and word addressing support 
• Automatic increment and decrement 
• 11 Address and word·count registers 
• Reduces number of 8X305 instructions required 

ADDRESS 

GE~~~~~~ON 1----------.1'\ 
ADDRESS 

REGISTERS 

ADDRESS 
BUFFERS 

16 

~~~~~~: -----........j~--------------i'__ __ __' 

8X360 APPLICATIONS 

r 
IV BUS 

8X305 

~ ~ 
V CONTROL ~ 

SIGNALS 

~ ~ 
i'l vi 

~ 
~ 

Signetics 
1510 

/ I/O 

" PORT ~ 

8X360 

~ 64K x 8 

./ MEMORY 

COUNT 

MATRIX 

f160 

ME 
BIT 
MORY 
DRESS AD 

CONTROL 
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BUS EXPANDERS 

DESCRIPTION 
The Bus Expander is specifically designed 
to increase the I/O capability of 8X300 sys
tems previously limited by fanout consider
ations. The bus expander serves as a buffer 
between the 8X300 and blocks of I/O de
vices. Each bus expander can buffer a block 
of 16 I/O ports while only adding a single 
load to the 8X300. 

8T39 FEATURES 
• 15n5 max propagation delay 
• Bidirectional 
• Three-state outputs on both ports 
• Pre-programmed address range 

8T58 FEATURES 
• 15n5 max propagation delay 
• Bidirectional 
• Three-state outputs on both ports 

BIPOLAR LSI DIVISION 

PRODUCT SUPPORT 

SUPPORT FACILITIES 
The 8X300 Family is strongly supported 
with Development Systems, Support Soft
ware, Applications, Training and Docu
mentation. Together, this support pro
vides the user with a powerful set of tools 
to evaluate, design, debug, and implement 
a simple or complex system. 

DEVELOPMENT SYSTEMS 
EZ-PRO (Manufactured by American Auto
mation) 
• Universal Development System 
• Relocating macroassembler 
• Full speed in-circuit emulator/debugger 
• Maximum memory support 
8X305 ICEPACK (Manufactured by Sigen 
Corp.) 
• Full speed in-circuit emulator/debugger 
• RS-232 interface to CP/M or Intellec 
• 4K word memory/8-bit extended micro

code 

@) Ie MASTER 1983 

PIN CONFIGURATION-8T39 

TOP VIEW 
1/0 Port Side liP Side 

• Low cost 
Signetics 8X305 Prototyping System 
• Single board module 
• RS-232 interface 
• Resident monitor 
• 256 to 4096 words of Writable Control 

Storage 
• Minimum cost 

SOFTWARE 
MCCAP CrossAssembler 
• Full function macroassembler 

- Free format source code 
- Symbolic address assignment 
- t)/ested macro support 
- Cross-reference table 
- Supports extended microcode 

• Multiple output formats 
• Availabe in two versions 

- FORTRAN source code 
- IntellecllSIS object code 

Signetics 

OCTOBER 1982 

8139/8158 

N8T39N,N8T58N 

PIN CONFIGURATION-8T58 

TOP VIEW 
1/0 Port Side liP Side 

8X300 FAMILY 

APPLICATIONS SUPPORT 
Field applications engineers 
Product applications engineers 
Application notes 
• Floppy disk controller 
• ECC 
• Hard disk controller ' 
• Local network interfacing 

TRAINING AND 
DOCUMENTATION 
• Videocassette training course 
• Designer's seminar 
• 8X305 User's Manual 
• 8X300 Family Product Capabilities 

Manual 
• MCCAP Programming Manual 
• Full complement of Data Sheets 
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MICROPROGRAM CONTROL UNIT 

DESCRIPTION 

The SN3001 MCU is 1 element of a bipolar 
microcomputer set. When used with the 
5N3002, 54/745182, ROM or PROM mem
ory, a powerful microprogrammed com
puter can be Implemented. 

The 3001 MCU controls the fetch sequence 
of microinstructions from the micropro
gram memory. Functions performed by 
the 3001 Include: 

• Maintenance of microprogram address 
register 

• Selection of next microinstruction address 
• Decoding and testing of data supplied via 

several input buses 
• Saving and testing of carry output data from 

the central processing (CP) array 
• Control of carry/shift Input data to the CP ar

ray 
• Control of carry/shift Input data to the CP 

array 

BIPOLAR LSI DIVISION 

FEATURES 

• Schottky TTL process 
• 45ns cycle time (typ.) 
• Direct addressing of standard bipolar 

PROM or ROM 
• 512 microinstruction addressablllty 
• Advanced organization: 

9·blt microprogram address register 
and bus organized to address 
memory by row and column 

4·blt program latch 
2·flag registers 

• 11 address control functions: 
3 jump and test latch function 
16 way jump and test Instruction 

• 8 flag control functions: 
4 flag Input functions 
4 flag output functions 

CENTRAL PROCESSING ELEMENT 

DESCRIPTION 
The N3002 Central Processing Element 
(CPE) is one part of a bipolar microcom
puter set. The N3002 is organized as a 2-bit 
slice and performs the logical and arithmet
ic functions required by microinstructions. 
A system with any number of bits in a data 
word can be implemented by using multiple 
N3002s, the N3001 microcomputer control 
unit, the N745182 carry look-ahead unit and 
ROM or PROM memory. 

FEATURES 
• 45ns cycle time (typ) 
• Easy expansion to multiple of 2 bits 
• 11 general purpose registers 
• Full function accumulator 
• Useful functions Include: 

2's complement arithmetic 
Logical AND, OR, NOT, exclusive-
NOR . 
Increment, decrement 
Shift left/shift right 
Bit testing and zero detection 
Carry look-ahead generation 
Masking via K-bus 
Conditioned clocking allowing non
destructive testing of data In accumu
lator and scratch pad 

• 3 Input buses 
• 2 output buses 
• Control bus 

1512 

FUNCTION TRUTH TABLE 

FUNCTION 
GROUP Fs Fs 

0 0 0 
1 0 0 
2 0 1 
3 0 1 
4 1 0 
5 1 0 
6 1 1 
7 1 1 

REGISTER 
GROUP REGISTER F3 F2 

Ro 0 0 
R, 0 0 
R2 0 0 
R3 0 0 
R4 0 1 

I Rs 0 1 
Rs 0 1 
R7 0 1 

. Rs 1 0 
Rg 1 0 
T 1 1 

AC 1 1 

II T 1 0 
AC 1 0 

III 
T 1 1 

AC 1 1. 

Signetics 

F4 

0 
1 
0 
1 
0 
1 
0 
1 

F, Fo 

0 0 
0 1 
1 0 
1 1 
0 0 
0 1 
1 0 
1 1 
0 0 
0 1 
0 0 
0 1 

1 0 
1 1 

1 0 
1 1 
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SN3001 

N3001N, N30011, 530071 

PIN CONFIGURATION 

TOP VIEW 

SN3002 
530021, N3002F, N3002N 

PIN CONFIGURATION 

TOP VIEW 
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CONTROL STORE SEQUENCER 

PRODUCT DESCRIPTION 
The Signetics 8X02A Control Store Sequencer generates ad
dresses to access instructions from a microprogram memory (con
trol store). This high-speed device provides an efficient means of 
controlling the flow through a microprogram with a powerful set of 
sequencing functions. The 8X02A can directly address up to 1024 
microinstructions; however, the total address space can be ex
panded by adding conventional paging techniques. Combined with 
memory, the 8X02A forms a powerful control section for CPU's, 
controllers, test equipment, and other microprogram-controlled 
systems. 

8X02A PACKAGE AND PIN DESIGNATIONS 

AC2 

EN ct 
W 

AO 0 
A1 Z 

W 
A2 

;:) 

0 
A3 

W 

<t o 
GND NW 

oct 
A4 ><0 

COl-
AS 0 
A6 .J 

0 
A7 ct 

I-
AS Z 

0 
Ag 0 

BO 

BLOCK DIAGRAM 

BO 

B1 

B2 

B3 

PIN NO. 

1, 28, 27 

2 

3-6, 
8-13 

7 

14-21, 
23, 24 

22 

25 

26 

IDENTIFIER 

AC2-ACO 

EN 

AO-Ag 

GND 

BO-Bg 

VCC 

ClK 

TEST 

OCTOBER 1982 

8X02A 

N8X02AN 

FEATURES 
• 10-Blt Address Generator (1024 Microinstruction 

Addressablllty) 
• Operating Frequency Exceeding 12 MHz 
• Direct Branching Over Full Address Range 
• Conditional Branching 
• Subroutine Branching Capability 
• 4-Level Stack Register File 
• Loop Control Facility Using Stack 
• Three-State Address Outputs 

FUNCTION 

Inputs used to select anyone of eight Address Control Func
tions-see Table 1. 

Enable three-state address outputs (AO-Ag); active-low input. 

Three-state address outputs used to specify microprogram 
address; (AO = LSB, Ag = MSB). 

Ground. 

Branch address inputs: (BO = lSB, Bg = MSB). 

Supply voltage. 

Clock input (positive edge used for all triggering). 

Active-high condition input used to determine conditional 
skips, branches, subroutine calls, and loop termination. 

AO 

Al 

A2 

A3 

84 ADDRESS 
MULTIPLEXER 

BS 

ADDRESS 
REGISTER 

10 ADDRESS 
A4 OUTPUT DRIVERS 

(THREE-STATE) AS 

Btl 

B7 

BS 

B9 

ACo 

ACl 

AC2 

TEST 

<:LK rap", ._. 
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10 

10 

CONTROL LOGIC 

+2 LOGIC 

STACK 
POINTER 

Signefics 

AS 

A7 

AS 

Ag 

EN 

STACK 
MULTIPLEXER +1 LOGIC 

10 r-cID-- VCC 

..c-CD-- GND 

STACK 
REGISTER FILE 

(4 X 10) 
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CRC GENERATOR/CHECKER 

PRODUCT DESCRIPTION 
The CRC Generator I Checker (8XO 1 A or 9401) provides error
correction capabilities for digital systems that handle serial data. 
The two parts differ in that the 8X01A provides Synchronous Data 
Link Control (SOLC). 

The serial data stream is divided by a selected polynomial; the 
remainder resulting from this algebraic process is transmitted at 
the end of the data stream 8S a Cyclic Redundancy Check Charac
ter (CRCC). At the receiving end, the same calculation is performed 
on the data. If the received message is error-free, the calculated 
remainder should satisfy a predetermined pattern. In most cases, 
the remainder is zero; however, where SOLC protocols (8X01A 
only) are used, the correct remainder is 1111000010111000 (XO-
X15~ , 

Eight polynomials are provided and any of these can be selected 
via a 3-bit control bus. Popular polynomials, such as CRC-16 and 
CCITT are implemented and the one selected can be programmed 
to start with all zeroes or all ones. Right justification for polynomials 
of degree less than 16 is automatic. 

FUNCTIONAL OPERATION 
8X01A and 9401 
The CRC Generator/Checker circuit provides a means of detect
ing errors in a serial data communications environment. A binary 
message can be interpreted as a binary polynomial H(x). This 
polynomial can be divided by a generator polynomial P(x) such 
that H(x) = P(x) Q(x) + R(x) whereby Q(x) is the quotient and R(x) is 
the remainder. During transmission, the remainder is appended 
to the end of the message as check bits. For a given message, a 
unique remainder is generated. 

Each polynomial can be selected via control inputs SO, S1 and 
S2. To generate the check bits, the data stream is entered via the 
Data (D) input, using the high to low transition of the Clock (CP) 
input. This data is gated with the most significant output (Q) of 
the shift register which, in turn, controls the exclusive OR gates. 
The Check Word Enable (CWE) must be held high while the data 
is being entered. After the last data bit is entered, the CWE is 
brought low and the check bits are shifted out of the register and 
appended to the data bits using external gating. 

To check an incoming message for errors, both the data and 
check bits are entered through the "0" input with the CWE input 
held high. The 8X01A while not in the data path, monitors the 
message. After the last check bit is entered, in the 8X01A, the 
ERror output is made valid by a high-to-Iow transition of CPo If no 
error is detected during the data transmission, all bits of the in
ternal register are low and the ERror output is also low; if an er
ror Is detected, it is reflected by the bit pattern and the ERror 
output is high. The ERror output status remains valid until the 
next high-to-Iow transition of CP or until initialized by the preset 
(P) or reset (MR) functions. The PME line must be high if the 
ERror output is used to indicate an all-zero result. 

A high level applied to the Master Reset (MR) input asynchro
nously clears the shift register. A low level applied to the Preset 
(P) input asynchronously sets all bits to the appropriate state if 
the control-code inputs (SO, S1, and S2> specify a 16-bit polynom
Ial. In the case of check polynomials that are 8-or-12 bits in 
length, only the most significant 8-or-12 bits of the shift register 
are set; all remaining bits are cleared. 

OCTOBER 1982 

8X01A/9401 

8X01AF, 8X01AN, N94011, N9401N 

8X01A ONLY 
For data communications using the Synchronous Data Link Con
trol (SDLC) protocol, the 8X01A is preset to an all-ones configu
ration before any accumulation is done; this applies to both 
transmitting and receiving modes of operation. Using SDLC, the 
check sum shifted out of the 8X01A must be inverted. 

During the receiving mode, a special pattern of 1111000010111000 
(XO_X15) is used in place of all-zeroes to check for a valid mes
sage. The Pattern Match Enable pin allows the user to select this 
option. If PME is low during the last bit time of the message, the 
ERror output is low providing the result matches the special pat
tern; if an error occurs, ER is high. 

DESIGN FEATURES 
• TTL Inputs/outputs 
• 12MHz (Max) data rate 
• Separate preset/reset controls 
• SDLC specified pattern match (8X01A only) 
• 'Automatic right Justification 
• Vee = 5V 
• 14-Pln DIP 

8X01A & 9401 PACKAGE/PIN DESIGNATOR 

* 'axo 1 A only; for 940 I, pin 6 is not connect· 
ed(N/C) 

So. 5,. 52 - POlYNOMI ... L 
SELECT INPUTS 

D - DAT ... INPUTS 
~ - CLOCK INPUT 

(ACTIVEOH 
HlGH-TG-LOW 
TR ... NSlTION) 

CWE - CHECK WORO 
EN ... BLE 

- PRESET INPUT 
(ACTIVE LOW) 

MR - ..... STEA RESET 
INPUT (ACTIVE 
HIGH) 

Q - DAT ... OUTPUT 
EA - ERROR OUTPUT 

(ACTIVE ttGH) 
~ - P ... TTERN ..... TCH 

(8XO'... ENABLE (ACTIVE 
ONLY) LOW) 

NIC - NO CONNECTION 

BLOCK DIAGRAM OF 8X01A & 9401 

C~------------------------------~ 

!IIi! (8XO' ... OHLY)-----------------------, 

MRn----------------------~ 

So 
POlYNOMI ... L 

SELECT 
LOGIC/AOM 

~--------------------~ 
~--------------------~ 

'8-8IT $tIFT 
AEGiSTEA J-----_~~ 

L-__ - __ .... 

~------------------------~ 
+5V~ 

EA 
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64·B11 FIFO BUFFER MEMORY (16x4) 

PRODUCT DESCRIPTION FEATURES 
The 9403 is an expandable fall-through type First-In First-Out 
(FIFO) Buffer Memory that is op.timized for high-speed 
disc / tape controllers and communication-buffer applications. 
In multiples of four, the device can be expanded to any number 
of bits and subsequently, to any number of words. Serial or 
parallel data can be asynchronously entered or retrieved which 
makes the 9403 the cost-effective solution for implementing 
buffer memories. 

• 10MHz Serial or Parallel Data Rate 
• Serial or Parallel Input and Output 
• Expandable Without External Logic 
• Three-State Outputs 
• Fully TTL-Compatible 
• Slim (0.4 in.) 24-Pin DIP 

PIN DESIGNATIONS & DESCRIPTIONS 

MNEMONIC AND FUNCTION DESCRIPTION MNEMONIC AND FUNCTION 
VCC IRF = Input register full output Low when input register is full TOS = Transfer out serial input 

~ ORE PL = Parallel load input High on PL enables 00-03: not 
X edge·triggered, l's catching 

=. Os 

00 
00- 0 3 = Parallel data input OES = Serial output enable input 

> cr Os = Serial data input 0 01 
~ CPSO = Serial output clock input w CPSI = Serial input clock Edge·triggered and activates 

M ~ 02 
0 cr on falling edge 
~ w 03 IES 

EO = Output enable <» u.. = Serial input enable When low, serial input is en-u.. 
:J EO abled 00-0 3 = Parallel data output 
ell 

0 
CPSO TTS = .Transfer to stack input When low, initiates fall·through Os = Serial data output u.. 

ii: MR = Master Reset Active low 
TTS ... OES ORE = Output register empty 

iii TOP = Transfer out parallel input When high and TOS is low, output 
.i- TOS U) enables word transfer from GND = Ground 

GND TOP stack to output register-not 
edge-triggered VCC = Supply voltage 

BLOCK DIAGRAM 

OCTOBER 1982 

9403 

N9403N 

DESCRIPTION 
When low and TOP is high. 
enables word transfer from 
stack to output register-not 
edge·triggered 

When low, enables serial 
output 

Edge·triggered and activates 
on falling edge 

Active low 

When high, output register con
tains valid data 

+5 volts 

DS 
(SERIAL INPUT) 

~
o 

Os 
(SERIAL OUTPUT) 

PARALLEL Dl INPUT 
REGISTER 

14 X 4 
STACK 

OUTPUT 
REGISTER 0) 
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INPUT 02 
01 PARALLEL 

03 02 OUTPUT 

03 

EO --®-- :t ------ :t ------- :::: ---<C~~..J 

clE~ I 1-------, 
iES --cD-- :r 

TIS 

PL 

LEGEND: 

DATA ~_ 

CONTROL - V:::::::::::::::::~ 

Figure 1. Simplified Block Diagram of 9403 Buffer Memory 
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BIDIRECTIONAL BUS EXTENDER/REPEATER 8X41 

PRODUCT DESCRIPTION 

The Signetics Asynchronous Bidirectional 
Bus Extender and Repeater is a general 

. purpose device ideal for system bus ex
pansion applications. The 8X41 consists 
of eight data channels, each with one pair 
of terminals (Aj and Bj); each data channel 
can be operated independently. 

The device requires no external controls 
since all intelligence is internally 
generated; thus, operation of the device is 
completely autonomous. The first logic 
low signal that occurs on one channel ter
minal (Aj or Bj) will be repeated on the cor
responding terminal (B j or Aj) of the same 
channel. 

FUNCTIONAL OPERATION 

As shown, the 8X41 consists of eight func
tionally independent yet logically identical 
channels. Each channel consists of two 
bus terminals (Aj and Bj); each terminal is 
internally connected, to an open-collector 
driver and a high-impedance receiver. The 
monitoring state of each channel is de
fined when both terminals (Aj and Bj) are 
"high"; in this state, the internal logic of 
the 8X41 continually examines the A and B 
bus signals to determine signal direc
tion-A j to Bj or Bj to A j. A low signal oc
curringat either of the two terminals 
causes the open-collector driver on the op
posite terminal to follow suit; hence, the 
signal is repeated by the 8X41. For each 

8X41 PACKAGE/PIN DESIGNATIONS 

87 

A7 

N/C 

GND 

All 

lie 

1516 

channel, latches L 1 and L2 determine 
signal direction. 

The internal automatic direction control 
can be overridden by either or both of the 
common disable inputs-DBA and DAB. 
When DBA is driven low (DAB = high), the 
Bj to Aj path is interrupted and the 8X41 
becomes a unidirectional repeater in the 
Aj to Bj direction only. With these condi
tions reversed (DAB = low and 
DBA = high), the Aj to Bj path is inter
rupted and the chip functions as a 
unidirectional repeater in the Bj to Aj direc
tion. When both control signals are low, 
data passage is inhibited in both direc
tions. 

BLOCK DIAGRAM 

N8X41F, N8X41N 

DESIGN FEATURES 

• Intelligent bidirectional bus repeater 
with self-generating or external control 

• Eight independent channels 
• Open-collector outputs (meets DEC 

UNIBUS· specifications) 
• TTL compatible 
• High speed (30-nanoseconds max) 
• Expandable to any number of bits 
• High input impedance for every 

operating value of V cc 
• Low input current (less than, 

100·mlcroamperes); high output current 
(up to 70·milliamperes) 

• 24·pin DIP 
• +5V supply 

"Trademark of the Djgjtal Equjpment Corporatjon 

CHANNEL 0 

CHANNEL 1 

CHANNEL 2 

CHANNEL 3 

CHANNEL 4 

AS CHANNELS 

CHANNEL II 

CHANNEL 7 

117 
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8S 
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~VCC 
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FIFO RAM CONTROLLER (FRC) 8X60 

PRODUCT DESCRIPTION DESIGN FEATURES 
• 12-Bit FIFO Address Generator 
• Data Rate Exceeding 8MHz 
• Asynchronous Read/Write Operations 
• Three-State Address Outputs 
• User-Defined Word Width 

The Signetics 8X60 FIFO RAM Controller (FRC) is an address 
and status generator designed to implement a high-speed/high
capacity First-In/First-Out (FIFO) stack utilizing standard off-the
shelf RAMs. The FRC can control up to 4096 words of buffer 
memory; intermediate buffer sizes can be selected-refer to the 
memory length table on the next page. Built-in arbitration logic 
handles read/write operations on a first-come/first-served basis. 

• Specifically Designed for Use with High-Speed Bipolar RAMs 
(Adaptable for Use with MOS RAMs) 

As shown in Figure 1, the FRC consists of: • TTL Input and Output 

• A 12-Bit Write Address Generation Counter (Counter #1) and a • 16mA Address-Drive Capability 

12-Bit Read Address Generation Counter (Counter #2). 
• A 12-Bit Up/Down Status Counter (Counter #3). 
• Twelve Three-State Address Drivers. USE AND APPLICATION 
• Control Logic. • Interface Between Independently-Clocked Systems 
The two address counters, #1 and #2, respectively, are used to 
generate write and read addresses; the outputs of these 
counters are multiplexed to the three-state address drivers. 
Counter #3 generates full, empty, and half full status. 

• Buffer Memories for Disk and/or Tape 
• Data Communication Concentrators 
• CPU/Terminal Buffering 
• DMA Applications 
• CRT Terminals 

PACKAGE AND PIN DESIGNATIONS 

PIN NO. IDENTIFIER FUNCTION 

VBB Supply voltage for internal circuits. 

2. 14.21 GND Circuit ground. 
vee vcc 

3 ST Shift-In request for write cycle: active-low input. 
GND Ao 

4 SO Shift-Out request for read cycle: active-low input. 
Al 

so 5 
A2 

RESET Active-low master reset input. 

RESET A3 6 CE Active-low chip enable input. 
IX 

CE :E~ A4 7 WRITE Write cycle address valid: active-low output. 

WiiTfE o «..J 
CO IXO AS 8 READ Read cycle address valid: active-low output. 

READ >< OIX GND 9 CO u. t-
-Z 

FULL Memory full status output: alsp. override input capability. 

FULL u.o A6 
Active when high. 

0 10 HALF FULL A7 HALF FULL Memory half-full status output: active-high. 

EMPTY AS 11 EMPTY Memory empty status output: also. override input capability. 
Active when high 

LSl Ag 
12 LS1 Least signifi'cant bit (LSB) of the memory length select input. 

LS2 Al0 

13 
GND All 

LS2 Most significant bit (MSB) of the memory length select input. 

15-20 A11 -AO Three-state address outputs: AO = LSB. 
22-27 

28 VCC Supply voltage. 

Signetics 
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BIPOLAR LSI DIVISION 

FIFO RAM CONTROLLER (FRC) 

positive-going edge of S(j when Counter #3 reaches a count of 
127, the HALF FULL output will go from high-to-Iow. 

• FULL-this signal serves both as a status output and as an 
override input. The FULL signal goes high on the negative-going 
edge of Si if all bits of Counter #3 for selected length are equal to 
"1 ". The FULL output goes from high-to-Iow on the negative
going edge of SL). 

• EMPTY -this signal also serves as a status output and as an 
override input. On the negative-going edge of SO, the EMPTY 
output is driven high if Status Counter #3 contains a value of "1 "; 
on the positive-going edge of SL), the counter is decremented to 
"0". The EMPTY output goes from high-to-Iow on the negative
going edge of Si. 

Once the FULL signal is high, further Write Cycle Requests (ST = 
low) are ignored; similarly, once the EMPTY signal is high, further 
Read Cycle requests (SL) = low) are ignored. However, to accom
modate diversified applications, the FULL and EMPTY outputs are 
open-collector with on-chip 4.7K passive pull-up resistors. If either 
the FULL or EMPTY pins are forced low via external control, the 
correspo!1ding write or read cycle may resume (provided the 

SUMMARY OF OPERATION 
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external FULL or EMPTY input is held low until the correspond
ing WRITE or READ output goes low and the addresslstatus 
counters will continue normal operation. 

The user must force the RESET input low to ir.itialize the chip. 
(Note. If the RESET signal is driven low during a write or read cycle, 
the address output may have a short period of uncertainty before 
assuming a high-impedance state.) The following actions occur 
when R'ESET is active: 
• All internal counters are set to "0". 
• All address output lines are forced to the high-impedance state. 
• HALF FULL and FULL outputs are forced low. 
• WRITE, READ, and EMPTY outputs are forced high. 

When CE is high, the address output lines are forced to the high
impedance state, further write or read cycle requests are ignored, 
and all counters remain unchanged. If CE switches from low-to
high during a write or read cycle, the cycle in progress is always 
completed before the disabled state is entered. 

INPUTS INITIAL RESUL TING OUTPUTS 

RESET ~ SI SO CONDITIONS IWmTE ~ ADDRESS BUS COMMENTS 

L X X X H H Hi-Z Reset all counters to O. 

H X H H H H Hi-Z No action 

H L L H FULL = L L H Write address from Shift into FIFO stack (Write Cycle) 
Ctr #1 

H L L H FULL = H H H Hi-Z Stack full (Write inhibited) 

H L H L EMPTY = L H L Read address from Shift out of FIFO stack (Read Cycle) 
Ctr #2 

H L H L EMPTY = H H H Hi-Z Stack empty (Read inhibited) 

H L L l Write cycle in progress L H Write address from Continue write cycle (until Si goes high) 
Ctr #1 

H L l L Read cycle in progress H L Read address from Continue read cycle (until &5 goes high) 
Ctr-#2 

H L L L EMPTY = H L H Write address from Shift in (Read inhibited) 
Ctr #1 

H L L L FULL = H H L Read address from Shift out (Write inhibited) 
Ctr #2 

H L f H Write cycle in progress f H Goes to Hi-Z Increment write address counter #1 and 
status counter #3 

H L H f Read cycle in progress H f Goes to Hi-Z Increment read address counter #2; 
decrement status counter #3 

H L f L Write cycle in progress f l Changes to read Inctement write address counter #1 and 
(Note 1) add ress from Ctr #2 status counter #3 

H L L 1 Read cycle in progress l t Changes to write Increment read address counter #2: 
(Note 2) address from Ctr #1 decrement status counter #3 

H' H ~ H H H Hi-Z Chip disabled 

H H H ~ H H Hi-Z Chip disabled 

H f L X FULL = L; write cycle L H Write address from Continue write cycle (until Si goes high) 
begun (Note 1) Ctr #1 

H f X L EMPTY = L; read cycle H L Read address from Continue read cycle (until SO goes high) 
begun (Note 2) Ctr #2 

H l L L FULL = L; - - - This set of conditions should be avoided 
EMPTY = L 

Notes: 
1. Write cycle will occur if either 51 goes low before SO goes low or EMPTY = H when SO goes loW. 

2. Read cycle will occur if either ~ goes low before Si goes low or FULL = H when m goes 

Signetics 
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FIFO RAM CONTROLLER (FRC) 
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Figure 1. Functional Block Diagram of FIFO RAM Controller 

FUNCTIONAL OPERATION CONTROL LOGIC 
The FRC operates in either of two basic modes-write into the To prevent the possibility of operational conf'licts, SI and SO are 
FIFO buffer memory or read from the FIFO buffer memory. treated on a first-comelfirst-served basis; these two input 
These two operations are described in subsequent paragraphs signals are controlled by internal arbitration logic. If one cycle is 
and the complete sequence is summarized on the next page. requested while the other cycle is in progress, the requested cy-

cle will commence as soon as the current cycle is complete (pro-
FIFO BUFFER MEMORY-WRITE CYCLE vided other control parameters are satisfied). 
To perform a write operation, SO must be high and SI must be 
low. When these conditions exist and other control parameters 
are satisfied, the write address in Counter #1 is output to the ad
dress bus via the multiplexer and the WRITE output goes low. 
(Note. Normally, the WRITE output goes low after the address 
output becomes stable. The WRITE output may then act as a 
write or chip enable for the RAMs that are used to implement the 
memory.) 

When the write cycle is ended (SI is forced high), the WRITE out
put goes high, the address output buffers return to a high
impedance state, Counter #1 (Write Address Generation) and 
Counter #3 (Status) are both incremented, and Counter #2 (Read 
Address Generation) remains unchanged. 

FIFO BUFFER MEMORY-READ CYCLE 
To perform a read operation, Si must be high and SO must be 
low. When these conditions exist and other control parameters 
are satisfied, the read address contained in Counter #2 is output 
to the address bus and the READ output goes low. 

When the read cycle is ended (SO is forced high), the READ out
put goes high, the output buffers return to, a high-impedance 
state, Counter #2 (Read Address Generation) is incremented, 
Counter #3 (Status) is decremented, and Counter #1 (Write Ad
dress'Generation) remains unchanged. 

As shown in the accompanying diagram, the buffer length of the 
FI Fa memory can be hardware-selected via the Length Select 
(LS1.LS2) inputs. When less than the maximum length is 
selected, the unused high-order bits of, the address outputs are 
held in the high-impedance state. 

MEMORY LENGTH 

LSI LS2 HALF LENGTH FULL LENGTH 

L L 2048 4096 
H L 32 64 
L H 512 1024 
H H 128 256 

Generation of the status output signals (HALF FULL. FULL. and 
EMPTY) is a function of the Length Select (LS1. LS2) inputs and the 
current state of Status Counter #3, In general. the status outputs' 
reflect the conditions that follow: 
• HALF FULL-this status output signal goes high on the positive

gOing edge of Si if the MSB of the selected length of Co~nter #3 
becomes a"1" The HALF FULL signal will go from high-to-Iow on 
the positive-going edge of sn when. after the read cycle. th 
selected length of Counter' #3 changes from "100 .. ,00" t 
"Q11, .. 11", For example. if the selected memory length is 25 
words (FULL = 256). then HALF FULL = 128 words; hence. on th 
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MICROPROCESSOR DIVISION 

PROGRAMMABLE COMMUNICATIONS INTERFACE (PC I) 

DESCRIPTION 
The Signetics 2651 PCI is a universal syn
chronous/asychronous data communica
tions controller chip designed for micro
computer systems. It interfaces directly to 
the Signetics 2650 microprocessor and may 
be used in a polled or interrupt driven sys
tem environment. The 2651 accepts pro
grammed instructions from the microproc
essor and supports many serial data 
communication disciplines, synchronous 
and asynchronous, in the full or half-duplex 
mode. 

The PCI serializes parallel data characters 
received from the microprocessor fortrans
mission. Simultaneously, it can receive seri
al data and convert it into parallel data 
characters for input to the microcomputer. 

The 2651 contains a baud rate generator 
which can be programmed to either accept 

MICROPROCESSOR DIVISION 

an external clock or to generate internal 
transmit or receive clocks. Sixteen different 
baud rates can be selected under program 
control when operating in the internal clock 
mode. 

The PCI is constructed using Signetics n
channel silicon gate depletion load technol
ogy and is packaged in a 28-pin DIP. 

FEATURES 
• Synchronous operation 

5 to S-bit characters 
Single or double SYN operation 
Internal character synchronization 
Transparent or non-transparent mode 
Automatic SYN or DLE-SYN insertion 
SYN or OLE stripping 
Odd, even, or no parity 

Local or remote maintenance loop 
back mode 
Baud rate: dc to 1 M bps (1 X clock) 

• Asynchronous operation 
5 to a-bit characters 
1, 1 1/2 or 2 stop bits 
Odd, even, or no parity 
"Parity, overrun and framing error de
tection 
line break detection and generation 
False start bit detection 
Automatic serial echo mode 
Local or remote maintenance loop 
back mode 
Baud rate: dc to 1M bps (lX clock) 

dc to 62.5K bps (16X clock) 
dc to 15.625K bps (64X clock) 

MULTI-PROTOCOL COMMUNICATIONS CONTROLLER 

DESCRIPTION 

The 2652 Multi-Protocol Communications 
Controller (MPCC) is a monolithic n
channel MOS LSI circuit that formats, trans
mits and receives synchronous serial data 
while supporting bit-oriented or byte con
trol protocols. The chip is TTL compatible, 
cperates from a single +5V supply, and can 
interface to a processor with an 8 or 16-bit 
bidirectional data bus. 

MICROPROCESSOR DIVISION 

FEATURES 
• DC to 1Mbps data rate, 2652-1 to 2M bps 
• Bit-oriented protocols (BOP): SDLC, 

ADCCP, HDLC 
• Byte-control protocols (BCP): DDCMP, 

BISYNC (external CRC) 
• Programmable operation 

8 or 16-bit tri-state data bus 
Error control-CRC or VRC or none 
Character length-l to 8 bits for BOP 
or 5 to S bits for BCP 
SYNC or secondary station address 

POLYNOMIAL GENERATOR CHECKER 

DESCRIPTION 
The Signetics 2653 Polynomial Generator 
Checker (PGC) is a polynomial generator 
cheCker / character comparator circuit that 
complements a receiver / transmitter (R I T or 
USARl.' USRT / UART) in the support of 
character oriented data link controls, Table 
1 defines many of the more commonly used 
PGC terms and abbreviations. 

Parallel data characters transferred be
tween the CPU and R/T are monitored by 
the PGC which performs block check char
acter (BCC) and parity (VRC) genera
tion/checking, single character detection, 
and .two character sequence detection. 
Since the PGC operates on parallel charac
ters, the data transmission format may be 
serial (synchronous or asynchronous) or 
pafallel. 

There are four modes of BCC accumulation 
and each mode can select one of three poly
nomials to compute the BCC. In the BISYNC 
normal and transparent modes, the PGC de
termines which characters are to be accu
mulated and which characters are to be ex
cluded from the accumulation. The block 
terminating characters and the initiation and 
termination of BISYNC transparent text can 
be detected and an interrupt generated. The 
single interrupt output represents the inclu
sive OR of four maskable status conditions. 

In the automatic accumulation mode, all 
characters are accumulated while the single 
accumulate mode requires a specific accu
mulation command for each character to be 
accumulated, 

Character accumulation control and charac
ter comparisons are facilitated by a charac
ter class array which places' each of 128 
characters into one of four character 
classes, The four classes are normal, 
SYN/BISYNC not included, block terminat
ing character (BTC) / search character (SC), 
and secondary search character (SSC). 

Additional PGC applications include off-line 
R/T operation where the BCC is generated 
on data not sent to the R/T, BCC multiplex
ing by sharing the PGC among several R/Ts 
and reading/writing the partial BCC accu
mulation on a character by character basis, 
VRC generation I checking on characters 
appearing on a bidirectional data bus, and 
programmable character comparisons or 
searches, 

PGC operation is half duplex (either receive 
or transmit, one way or two way alternate). 
Full duplex (two way simultaneous) is 
achieved by using two PGCs. The device is 
directly compatible with the Signetics 2651 
Programmable Communications Interface 
(PCI) and 2661 Enhanced Programmable 

comparison for BCP-BOP 
Idle transmission of SYNC/FLAG or 
MARK for BCP-BOP 

• Automatic detection and generation of 
special BOP control sequences, i.e., 
FLAG, ABORT, GA 

• Zero insertion and deletion for BOP 
• Short character detection for last BOP 

data character 
• SYNC generation, detection, and.strip

ping for BCP 
• Maintenance Mode for self-testing 

Communications Interface (EPCI). When 
used in BISYNC modes with the 2661, soft
ware reqUirements are minimized by the 
2653-2661 control character comparisons, 

, character sequence comparisons, and auto
matic OLE insertion/detection. 

Other bus oriented R /Ts can be interfaced 
to the PGC with a minimum of external cir
cuitry. See figure 1 for a typical system con
figuration. 

This NMOS LSI circuit is TTL compatible, 
operates from a single + 5V supply and is 
contained in a 16 pin dual in line package. 

FEATURES 
• Parallel Block Check Character 

accumulation / checking: CRC-16, 
CRC-12, LRC-8 

• BISYNC normal and transparent modes 
• . Automatic or single character accumu

lation modes 
• Character detection - up to 128 charac-

ters 
• Two character sequence detection; ex

amples: DLE-STX, ACK 0, ACK 1, 
WACK, RVI, DISC, WBT 

• 6, 7, or 8-bit characters 
• VRC generation/checking on data bus 
• Four mask able Interrupt conditions 
• Four classes of characters 
• Internal power-on reset 

Signetics 
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FEATURES 
• Internal or external baud rate clock 
• 16 internal rates-50 to 19,200 baud 
• Double buffered transmitter and re-

ceiver 
• Full or 'half duplex operation 
• Fully compatible with 2650 CPU 
• TTL compatible inputs and outputs 
• Single 5V power supply 
• No system clock required 
• 28-pin dual in-line package 

APPLICATIONS 
• Intelligent terminals 
• Network processors 
• Front end processors 
• Remote data concentrators 
• Computer to computer links 
• Serial peripherals 

SCN2652/68652 

• TTL compatible 
• Single +5V supply 

APPLICATIONS 

• Intelligent terminals 
• line controllers 
• Network processors 
• Front end communications 
• Remote data concentrators 
• Communication test equipment 
• Computer to computer links 

SCN2653/68653 

• Maximum character accumUlation rate 
of 500 kHz (4 Mbps) 

• Directly compatible with Signetics 
2651,2652 and 2661 

• No system clock required 
• TTL compatible Inputs and outputs 
• Single 5V supply 
• 16-pln dual in line package 

APPLICATIONS 
• Character oriented data link control: 

-dedicated to one USART /USRT 
-multiplexed among several 

USART/USRTs 
• Automated BISYNC with 2661 (minimal 

software Intervention) 
• acc and VRC generation/detection on 

a block of memory or peripheral data 
• Programmable character array compa

rator 

BLOCK DIAGRAM 
The PGC consists of six major sections. 
These are the operation control, character 
class array, OLE ROM, character register, 
BCC and parity generators, and BCC regis
ters. These sections communicate with 
each other via an internal data bus and an 
internal control bus. The internal data bus 
interfaces to the CPU data bus via a data 
bus buffer. 
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ENHANCED PROGRAMMABLE COMMUNICATIONS INTERFACE SCN2661/68661 
PRODUCT BRIEF, contact your Signetics sales offices for complete information. 

DESCRIPTION 

The Signetics 2661 EPCI is a universal 
synchronous I asynchronous data communi· 
cations controller chip that .is an enhanced 
pin compatible version of the 2651. It inter' 
faces directly to most 8·bit microprocessors 
and may be used in a polled or interrupt 
driven system environment. The 2661 ac· 
cepts programmed instructions from the 
microprocessor while supporting many 
serial data communications disciplines
synchronous and asynchronous-in the full 
or half· duplex mode. Special support for 
BISYNC is provided. 

The EPCI serializes parallel data characters 
received from the microprocessor for trans· 
mission. Simultaneously, it can receive 
serial data and convert it into parallel data 
characters for input to the microcomputer. 
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The 2661 contains a baud rate generator 
which can be programmed to either accept an 
external clock or to generate internal transmit 
or receive clocks. Sixteen different baud rates 
can be selected under program control when 
operating in the internal clock mode. Each 
version of the EPCI (A, B. C) has a different set 
of baud rates. 

The EPCI is constructed using Signetics 
n·channel silicon gate depletion load tech· 
nology and is packaged in a 28·pin DIP. 

FEATURES 
• Synchronous operation 

5 to 8-bit characters plus parity 
Single or double SYN operation 
Internal or external character 
synchronization 

Transparent or non-transparent mode 
Transparent mode OLE stuffing (Tx) 

and detection (Rx) 

Automatic SYN or DLE-SYN insertion 
SYN, OLE and DLE-SYN stripping 
Odd, even, or no parity 
Local or remote maintenance loop back 
mode 

Baud rate: dc to 1M bps (1X clock) 
• Asynchronous operation 

5 to 8-bit characters plus parity 
1, 1 y, or 2 stop bits transmitted 
Odd, even, or no parity 
Parity, overrun and framing error 
detection 

Line break detection and generation 
False start bit detection 
Automatic serial echo mode (echoplex) 
Local or remote maintenance loop back 
mode 

Baud rate: dc to 1 M bps (1 X clock) 
dc to 62.5K bps (16X clock) 
dc to 15.625K bps (64X clock) 

OTHER FEATURES 
• Internal or external baud rate clock 
• 3 baud rate sets 

DUAL ASYNCHRONOUS RECEIVER/TRANSMITTER (DUART) 

DESCRIPTION 

The Signetics SCN2681 Dual Universal 
Asynchronou s Receiver/Tran s mit t er 
(DUART) is a single chip MOS-LSI com· 
munications device that provides two in
dependent full-duplex asynchronous 
receiverltransmitter channels in a single 
package. It interfaces directly with micro
processors and may be used in a pOlled or 
interrupt driven system. 

The operating mode and data format of 
each channel can be programmed inde· 
pendently_ Additionally, each receiver and 
transmitter can select its operating speed 
as one of eighteen fixed baud rates, a l6x 
clock derived from a programmable 
counterltimer, or an external 1x or l6x 
clock. The baud rate generator and 
counterltimer can operate directly from a 
crystal or from external clock inputs_ The 
ability to independently program the 
operating speed of the receiver and trans
mitter make the DUART particularly attrac
tive for dual·speed channel applications 
such as clustered terminal systems. 
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Each receiver is quadruply buffered to 
minimize the potential of receiver overrun 
or to reduce interrupt overhead in inter· 
rupt driven systems. In addition, a flow 
control capability is provided to disable a 
remote DUART transmitter when the buf
fer of the receiving device is full. 

Also provided on the SCN2681 are a multi
purpose 7-bit input port and a multipur
pose 8-bit output port. These can be used 
as general purpose I/O ports or can be 
assigned specific functions (such as clock 
inputs or status/interrupt outputs) under 
program control. 

The SCN2681 is available in three package 
versions to satisfy various system require
ments: 40-pin and 28-pin, both 0.6" wide 
DIPs, and a compact 24-pin, 0.4" wide, 
DIP. 

FEATURES 

• Dual. full-duplex asynchronous receiver/ 
transmiter 

• Quadruple buffered receiver data regis· 
ters 

• Programmable data format 
-5 to 8 data bits plus parity 
-Odd, even, no parity or force parit) 
-1,1.5 or 2 slop bits programmable in 

1116 bit increments 

• Programmable baud rate for each re
ceiver and transmiter selectable from: 
-~8 fixed rates: 50 to 38.4K baud 
-One user defined rate derived from 

programmable timer/counter 
-External1x or 16x clock 

• Parity, framing, and overrun error detec· 
tion 

• False start bit detection 

• Line break detection and generation 

• Programmable channel mode 
-Normal (full duplex) 
-Automatic echo 
-Localloopback 
- Remote loopback 

• Multi·function programmable 16·bit 
counter/timer 

• Multi·function 7·bit input port 
-Can serve as clock or control inputs 
-Change of state detection on four 

inputs 

• 16 internal rates for each set 
• Double buffered transmitter and 

receiver 
• Dynamic character length switching 
• Full or half duplex operation 
• Fully compatible with 2650 CPU 
• TTL compatible inputs and outputs 
• RxC and TxC pins are short circuit pro

tected 
• 3 open drain MOS outputs can be wire-

ORed 
• Single 5V power supply 
• No system clock required 
• 24· and 28'pin versions 

APPLICATIONS 
• Intelligent terminals 
• Network processors 
• Front end processors 
• Remote data concentrators 
• Computer to computer links 
• Serial peripherals 
• BISYNC adaptors 

SCN2681 SERIES 

• Multi·function 8·bit output port 
-Individual bit set/reset capability 
-Outputs can be programmed to be 

status/interrupt signals 

• Versatile interrupt system 
-Single interrupt output with eight 

maskable interrupting conditions 
-Output port can be configured to pro· 

vide a total of up to six separate wire· 
OR'able interrupt outputs 

• Maximum data transfer: IX - 1MB/sec, 
16X - 125KB/sec 

• Automatic wake·up mode for multidrop 
applications 

• Start·end break interrupt/status 

• Detects break which originates in the 
middle of a character 

.,. On·chip crystal .oscillator 

• TTL compatible 

• Single + 5V power supply 

DISPLAY CHARACTER AND GRAPHICS GENERATOR (DCGG) SCN2670 

DESCRIPTION 

The Signetics Display Character and 
Graphics Generator (DCGG) is a mask
programmable l',648·bit line select char
acter generator. It contains 128 10X9 char
acters placed in a 10X16 matrix, and has 
the capability of shifting certain characters, 
such as i, y. g, p and q, that normally extend 
below the baseline. Character shifting, pre
viously requiring additional external circuit· 
ry, is now accomplished internally by the 
DCGG; effectively, the 9 active lines are 
lowered within the matrix to compensate for 
the character's pOSition. 
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Seven bits of an 8-bit address code are 
used to select 1 of the 128 available charac
ters. The eighth bit functions as a chip en
able signal. Each character is defined by a 
pattern of logic Is and Os stored in a 10X9 
matrix. When a specific 4-bit binary line ad
dress code is applied, a word of 10 parallel 
bits appears at the output. The lines can be 
sequentially selected, providing a 9-word 
sequence of 10 parallel bits per word for 
each character selected by the address in
puts. As the line address inputs are sequen
tially addressed, the device will automati
cally place the lOX9 character in 1 of 2 pre
programmed positions on the 16·line matrix 
with the positions defined by the 4-line ad· 

dress inputs. One or more of the 10 parallel 
outputs can be used as control signals to 
selectively enable functions such as half
dot shift, color selection, etc. 
The 2670 DCGG includes latches to store 
the character address and line address 
data. A control input to inhibit character 
data output for certain groups of characters 
is also provided. The 2670 also includes a 
graphics capability, wherein the 8-bit char
acter code is translated directly into 256 
possible user programmable graphic pat
terns. Thus, the DCGG can generate data for 
384distinct patterns, of which 128 are de
fined by the mask programmable ROM. See 
figure 1 for a typical applications display. 

Signetics 

FEATURES 

• 128 10X9 matrix characters 
• 256 graphic characters 
• Optional thin graphics for forms 
• Character and line address latches 
• Internal descend logic 
• 200nsec and 300nsec character select 

access time 'versions 
• Control character output inhibit logic 
• Static op"ration-no clocks required 
• Single 5V power supply 
• TTL compatible inputs and outputs 
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PROGRAMMABLE KEYBOARD at COMM CONTROLLER (PKCC) SCN2671 

DESCRIPTION 
The Signetics 2671 Programmable Key
board and Communications Controller 
(PKCC) is an MOS LSI device which pro
vides a versatile keyboard encoder and an 
independent full duplex asynchronous com
munications controller. It is iritended for use 
in microprocessor based systems and pro
vides an eight bit data bus interface. 

The keyboard encoder handles the scan
ning, debounce, and encoding of a keyboard 
matrix with a maximum of 128 keys. It pro
vides four levels of key encoding corre
sponding to the separate SHIFT and CON
TROL input combinations. Four keyboard 
rollover modes can be programmed includ
ing provisions for up to 16 latched keys. 
Control outputs are provided for interfacing 
with contact or capacitive keyboards. An 
eight bit keyboard status register provides 
~tatus information to the CPU. 

The receiver section of the communications 
controller accepts serial data from the RxD 
pin and converts it to parallel data charac
ters. Simultaneously, the transmitter section 
accepts parallel data from the data bus and 
outputs serialized data onto the TxD pin. Re
ceived data is checked for parity and fram
ing errors, and break conditions are flagged. 
Character lengths can be programmed as 5, 
6, 7, or 8 bits not including parity, start or 
stop bits. An internal baud rate generator 
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(BRG) with 16 divider ratios can be used to 
derive the receive and I or transmit. clocks. 
The BRG can accept an external clock or 
operate directly from a crystal. An eight bit 
communications status register provides 
status information to the CPU. 

The PKCC has an interrupt mask register to 
selectively enable certain keyboard and 
communications status bits to generate in
terrupts. Priority encoded interrupt 
vectoring is available. Upon receipt of an 
interrupt acknowledge, an interrupt vector 
will be output on QO·D7 reflecting the source 
of the interrupt. The interrupt source can 
also be read from an interrupt status regis
ter. 

FEATURES' 
• Keyboard Interface 

Contact or capacitive keyboard 
Up to 128 key. on an 8 X 16 matrix 
Encoded or unancodad oparatlon 
Four coda lavel. par kay 
Latchad kay optlon-.eparata 

depra •• and ralaa.e code. 
Programmable .can rata and dabounca 

time 
Programmabla rollovar modas 
Programmabla auto-repaat for 

salactad kays 
Tona output-two fraquenclas 

• Asynchronous communication 
Interfaca 

Internal baud rata genarator-16 ratas 
Full duplax operation 
Oatectlon of .tart and and of braak 
Programmable braak generation 
Programmable character parameters 
Auto-echo and maintenance loop back 

modes 
• Polled or Interrupt operation 
• Interrupt priority controller and vector 

generator 
• Operates directly from crystal or 

external clocks 
• TTL compatible 
• Single +5 volt power supply 
• 40 pin'dualin-llne package 

APPLICATIONS 
• CRT termln~ls 
• Hard copy terminals 
• Word processing systems 
• Data entry terminals 
• Small business computers 

FUNCTIONAL DESCRIPTION 
The PKCC consists of six major sections 
(see block diagram). These are the trans· 
mitter, receiver, timing, operation control, 
keyboard encoder, and a priority encoded 
interrupt control unit. These sections com
municate with each other via an internal 
data bus and an internal control bus. The 
internal data bus interfaces to the 
microprocessor data bus via a bidirectional 
data bus buffer. . 

PROGRAMMABLE VIDEO TIMING CONTROLLER (PVTC) 

DESCRIPTION 
The Signetics 2672 Programmable Video 
Timing Controller (PVTC) is a programmable 
device designed for use in CRT terminals 
and display systems that employ raster 
scan techniques. The PVTC generates the 
vertical and horizontal timing signals neces
sary for the display of interlaced or non-in
terlaced data on a CRT monitor. It provides 
consecutive addressing to a user specified 
display buffer memory domain and controls 
the CPU-display buffer interface for various 
buffer configuration modes. A variety of op
erating modes, display formats, and timing 
profiles can be implemented by program
ming the control registers in the PVTC. 

MICROPROCESSOR DIVISION 

A minimum CRT terminal system configura
tion consists of a PVTC, a 2671 Keyboard 
and Communication Controller (PKCC), a 
2670 Display Character and Graphics Gen
erator (DCGG), a 2673 Video and Attributes 
Controller (VAC) , a single chip microcom
puter such as the 8048, a display buffer 
RAM, and a small amount of TIL for miscel
laneous address decoding, interface, and 
control. Typically, the package count for a 
minimum system is between 15 and 20 de
vices; system complexity can be enhanced 
by upgrading the microprocessor and ex
panding via the system address and data 
busses_ 

VIDEO ATTRIBUTES CONTROLLER (VAC) 

DESCRIPTION 
The Signetics 2673A and 2673B Video At
tributes Controllers (VAC) are bipolar LSI 
del(ices designed for CRT terminals and 
display systems that employ raster scan 
techniques. Each contains a high speed 
video shift register, field and character 
attributes logic, attribute latch, cursor for
mat logic and half dot shift control. 

The VAC provides con,rol of visual attri
butes on a field or character by character. 
Internal logic preserves field attribute data 
from character row to character row so 
that an attribute byte is not required at the 
beginning of each row. The 2673B proyides 
for reverse video, blank (non-display), 
blin'k, underline and highli'ght attributes 

and a graphics mode attribute to work in 
conjunction with the Signetics 2670 Dis
play Character and Graphics Generator 
(DCGG). The 2673A substitutes a light pen 
(strike-thru) attribute for the graphics 
attribute. 

The horizontal dot frequency is the basic 
timing input to the VAC. Internally, this 
clock is divided down to provide a charac
ter clock output for system synchroniza
tion. Up to ten bits of video dot data are 
parallel loaded into the video shift register 
on each character boundary. The video 
data is shifted out on three outpulS at the 
dot frequency. On the VIDEO output, the 
data is presented as a three level signal 
representing low, medium and high inten-

FEATURES 

• 4MHz character rate 
• Up to 256 characters per row 
• 1 to 16 raster lines per character row 
• Up to 128 character rows per frame 
• Programmable horizontal and vertical 

sync generators 
• Interlaced or non-Interlaced operation 
• Up to 16K RAM addreSSing for multiple 

page operation 
• Automatic wraparound of RAM 
• Addressable Incrementable and 

readable cursor 
• Programmable cursor size, position, 

and blink 

sities. The three intensities are also en
coded on two TTL compatible video out
puts. Light or dark screen background can 
be selected. 

FEATURES 
• 25MHz video dot rate 
• Three level current driven (75 ohms) 

video output 
• Three level encoded TTL video outputs 
• Character Ifleld attribute logic 

Reverse video 
Character blank 
Character blink 
Underline 
Highlight 
Light pen strlke-thru or graphics 
control 

Signetics 
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Operation Control 
This functional block stores configuration 
and operation commands from the CPU and 
generates appropriate signals to various in
ternal sections to control the overall device 
operation. It contains read and write circuits 
to permit communications with the 
microprocessor via the data bus and con
tains mode registers KMR and CMR, the 
command decoder, and. status registers 
KSR and CSR. Details of operating modes 
and status information are presented in the 
Operation section of this data sheet. The 
register addressing is specified in table 1. 

Timing 
The. PKCC contains a baud rate generator 
(BRG) which is programmable to accept ex
ternal'transmit or receive clocks or to divide 
an external clock to perform data communi
cations. The unit can generate 16 baud 
rates, any of which can be selected for full 
duplex operation. The external clock to the 
baud rate generator can be applied directly 
to the XTAL2 input (see figure 21) or can be 
generated internally by connecting a crystal 
across the XTAL I, XTAL2 input pins. The 
clock input is also utilized by the keyboard 
encoder section. Thus, a clock must be pro
vided even if external transmitter and re
ceiver clocks are used. 

SCN2672 

• Split screen and horizontal scroll capa-
bility 

• Light pen register 
• Selectable buffer Interface modes 
• Dynamic RAM refresh 
• Completely TTL compatible 
• Single +5 volt power supply 
• Power on reset circuit 

APPLICATIONS 
• CRT terminals 
• Word processing systems 
• Small business computers 
• Home Computers 

SCN2673 

, • Field attributes extend from row to row 
• Light or dark field 
• CUrsor reverse video logic 
• Up to 10 dots per character 
• Composite blanking for light field 

retrace 
• Optional field graphics control output 
• High speed bipolar design 
• 40 pin dual In-line package 
• TTL compatible ' 
• Compatible with Signetics 2672 PYTC 

and 2670 OCGG 

APPLICATIONS 
• CRT terminals 
• Word processing systems 
• Small business computers 
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ADVANCED VIDEO DISPLAY CONTROLLER (A VDC) 

DESCRIPTION 
The Signetics SCN2674 Advanced Video 
Display Controller (AVDC) is a program
mable device designed for use in CRT ter
minals and display systems that employ 
raster scan techniques. The AVDC gen
erates the vertical and horizontal timing 
signals necessary for the display of inter
laced or non-interlaced data on a CRT 
monitor. It provides consecutive address
ing to a user specified display buffer 
memory domain and controls the CPU
display buffer interface for various buffer 
configuration modes. A variety of oper
ating modes, display formats, and timing 
profiles can be implemented by program
ming the control registers in the AVDC. 

MICROPROCESSOR DIVISION 

A minimum CRT terminal system configu
ration consists of an AVDC, an SCN2671 
Keyboard and Communication Controller 
(PKCC), an SCN2670 Display Character 
and Graphics Generator (DCGG), an 
SCN2675 Color/Monochrome Attributes 
Controller (CMAC), a single chip micro
computer such as the 8048, a display buf
fer RAM, and a small amount of TTL for 
miscellaneous address decoding, inter
face, and control. Typically, the package 
count for a minimum system is between 
15 and 20 devices; system complexity can 
be enhanced by upgrading the micro
processor and expanding via the system 
address and data busses. 

FEATURES 
• 4MHz character rate 
• 1 to 256 characters per row 
• 1 to 16 raster lines per character row 
• 1 to 128 character rows per frame 
• Bit mapped graphics mode 
• Programmable horizontal and vertical 

sync generators 
- RS170 compatible sync 

• Interlaced or non· interlaced operation 
• Up to 16K RAM addressing for 

multiple page operation 
• Readable, writable and incrementable 

cu(sor 
- Programmable cursor size and blink 

• AC line lock 
• Automatic wraparound of RAM 
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• Automatic split screen 
• Automatic bidirectional soft scrolling 

. - Programmable scan line increment 
• Double height tops and bottoms 
• Double width control output 
• Selectable buffer interface modes 
• Dynamic RAM refresh 
• Completely TTL compatible 
• Single + 5 volt power supply 
• Power on reset circuit 

APPLICATIONS 
• CRT terminals 
• Word processing systems 
• Small business computers 
• Home computers 

COLQR/MONOCHROME ATTRIBUTES CONTROLLER (CMAC) SCB2675 

DESCRIPTION 
The Signetics SCB2675 Color/Mono
chrome Attributes Controller (CMAC) is a 
bipolar LSI device designed for CRT ter
minals and display systems that employ 
raster scan techniques. It contains a pro
grammable dot clock divider to generate a 
character clock, a high speed shift regis
ter to serialize input dot data into a video 
stream, latches and logic to apply visual 
attributes to the resulting display, and 
logic to display a cursor on the display. 

The CMAC provides ~ontrol of visual attri· 
butes on a character by character basis for 
two operating modes: monochrome and 
color. The monochrome mode provides 
reverse video, blank. highlight and two 
general purpose user definable attributes. 
In this mode, the display characters can 
be specified to appear on either a light or 
dark screen background. Retrace video 
suppression can be automatically or exter· 

MICROPROCESSOR DIVISION 

nally controlled. The color mode provides 
eight colors for foreground (character) 
video and eight colors for background 
video together with a luminance output for 
external color set selection or to simul' 
taneously drive a monochrome monitor. 
Additionally, both modes provide double 
width, underline, blink, dot stretching and 
dot width attributes. In monochrome 
mode, the SCB2675 emulates the attribute 
characteristics of Digital Equipment Cor· 
poration's VT100 terminal. 

The horizontal dot frequency is the basic 
timing input to the CMAC. This clock is 
divided internally to provide a character 
cloc~ output for system synchronization. 
Up to ten bits of dot data are parallel 
loaded into the video shift register on 
each character boundary. The two TTL 
video data outputs in monochrome mode 
are encoded to provide four video Inten· 
sities (black. gray, white and highlight). 

SINGLE CHIP 8-BIT MICROCOMPUTERS 

DESCRIPTION 

The Signetics SCN80 Series microcom
puters are self-contained, 8-bit processors 
which contain the system timing, control 
logic, RAM data memory, ROM program 
memory (8048/49/50 only), and 110 lines 
necessary to implement dedicated control 
functions. All SCN80 Series devices are pin 
and program compatible, differing only in 
the size of the on·board program ROM and 
data RAM, as follows: 

TYPE RAM SIZE ROM SIZE 

8048 64x 8 1Kx8 
8049 128x 8 2Kx8 
8050 256 x 8 4Kx 8 
8035 64x 8 -
8039 128x 8 -
8040 256x8 -

Program memory can be expanded exter· 
nally up to a maximum total of 4K bytes 
without paging. Data memory can also be 
expanded externally. I/O capabilities can 
be expanded using standard devices or 
the 8243 110 expander. 

Tne SCN80 Series processors are designed 
to be efficient control processors as well 
as arithmetic processors. They provide an 
instruction set which allows the user to 
directly set and reset individual lines with
in its 110 ports as well as test individual 
bits within the accumulator. A large ·vari· 
ety of branch and table look·up instruc· 
tions make these processors very efficient 
in implementing standard logic functions. 

The video data in color mode is encoded 
to provide eight foreground colors and 
shifted out on three TTL outputs, together 
with the luminance output. 

FEATURES 
• 30 and 18MHz video dot rate versions 
• Four video intensities encoded on two 

TTL outputs (monochrome mode) 
• Eight foreground and background 

colors encoded on three TTL outputs 
(color mode) 

• Internally latched character attributes: 
- Reverse video 
- Blank 
- Blink 
- Underline 
- Highlight 
.- Two general purpose 
- Eight foreground colors 
- Eight background colors 
- Dot width control 
- Double width characters 

Also. special attention has been given to 
code efficiency. Over 70% of the instruc
tions are a single byte long and all others 
are only 2 bytes long. 

An on-Chip 8-bit counter is provided which 
can count. under program control, either 
internal clock pulses (with a divide by 32 
prescaler) or external events. The counter 
can be programmed to cause an interrupt 
on terminal count. 

FEATURES 

• a-bit CPU, ROM, RAM, 110 in a 40'pin 

• VT100 compatible attributes 

• Reverse video cursor with optional 
white cursor in color mode 

• Up to 10 dots per character 

• Light or dark background in 
monochrome mode 

- Automatic retrace blanking 

• Programmable dot stretching 

• Compatible with SCN2674 AVDC and 
SCN2670 OCGG 

• TTL compatible 

• 40'pin dual in-line package 

APPLICATIONS 

• CRT terminals 

• Word processing systems 

• Small business computers 

seN80 SERIES 

• Two test inputs 

• Internal counterltimer 

• Single-level vectored interrupts: exter
nal, counterltimer 

• Over 90 instructions, 70% single byte 

• 1.36/,s or 2.5/,s instruction cycle, all in
structions one or two cycles 

• Expandable memory and I/O 

• low voltage standby 

package • TTL compatible inputs and outputs 

• 24 quasi bidirectional I/O lines • Single + 5V power supply 

Signetics 
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16·81T MICROPROCESSOR 

PRODUCT BRIEF, contact your Signetics sales offices for complete information. 

DESCRIPTION 
Advances in semiconductor technology 
have provided the capability to place on a 
single chip a microprocessor at least an 
order of magnitude higher in performance 
and circuit complexity than has been pre
viously available. The SCN68000 is the first 
of a family of such VLSI microprocessors 
from Signe!ics. It combines state-of-the-

MICROPROCESSOR DIVISION 

art technology and advanced circuit de
sign techniques with computer sciences 
to achieve an architecturally advanced 
16-bit microprocessing unit. The SCN68000 
offers seventeen 32-bit registers in addi
tion to the 32-bit program counter and a 
16-bit status register (see the program
ming model in figure 1). The first eight 
registers (00-07) are used as data regis-

INTELLIGENT PERIPHERAL CONTROLLER 

DESCRIPTION 
The SCN68120 Intelligent Peripheral Con
troller (IPC) is a general-purpose, user
programmable peripheral controller. It 
contains a system interface, an 8-bit CPU, 
a serial communications interface, 21 
parallel 1/0 lines, a 16-bit timer, 2048 bytes 
of ROM, and eight operating modes. In ad-

dition, the SCN68120 features 128 bytes of 
dual-ported RAM and six semaphore 
registers that are accessible to both the 
internal CPU and an external processor or 
device through the system Interface. The 
SCN68120 provides all the control signals 
necessary to interface with the asynchro
nous bus of the SCN6BOOO. 

ters for byte (8-bit), word (16-bit), and long 
word (32-bit) data operations. The second 
set of seven registers (AO-A6) and the sys
tem stack pointer can be used as software 
stack pointers and base address registers. 
In addition, these registers can be used 
for word and long word address opera
tions. All 17 registers can be used as index 
registers. 

FEATURES 

• Bus compatible with the 16·bitSCN68000 
and with a·blt microprocessors 

• Bus compatible with a·blt peripherals 

• TTL compatible 1/0 

• a·blt CPU 
• 2K bytes ROM 
• 12a bytes dual·ported RAM 

MICROPROCESSOR DIVISION 

PARALLEL INTERFACE/TIMER 

DESCRIPTION 

The SCN68230 Parallel InterfacelTimer 
(PIIT) is a' general-purpose, programmable 
parallel interface device which meets 
most system parallel 1/0 and timing 
needs. The parallel interfaces of the PIIT 
may be used to connect a wide variety of 
peripheral devices to the SCN68000 bus. 
The PIIT can be programmed to'generate 
interrupt requests to the SCN68000, or 
DMA requests to direct memory access 
controllers on demand of the peripheral. 
No external logic is needed to connect the 

PIIT to the DMAC or to the SCN68000. The 
PIIT also provides complete port and timer 
status information. 

The SCN68230 contains two multi-mode, 
double-buffered 1/0 ports (Port A and Port 
B), a third 8-bit 1/0 port, and a 24·bit pro· 
grammable timer. The PIIT also contains 
flexible prioritization logic for generating 
unique interrupt vectors. Autovectored in· 
terrupts are also supported. Port C pins 
provide either another port pin or speCial 
functions consisting of interrupt, timer, or 
direct memory access control lines. 

FEATURES 

• 24 programmable 1/0 lines' 

• Port modes include: 
Bit mode 
Unidirectional a·bit mode 
Unidirec!ionaI16·bit mode 
Bidirectional a·bit mode 
Bidirectional 16·bit mode 

• Selectable handshaking modes 
• 24·bit programmable timer 

• Several timer modes 
• Contains interrupt prioritization logic 

Signetics 
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SCN68000 

FEATURES 

• 32·blt data and address registers 
• 16'megabyte direct addressing range 

• 56 powerful Instruction types 

• Operations on five main data types 

• Memory mapped 110 

• 14 addressing modes 

SCN68120 

• Six shared semaphore registers 

• 16·blt timer 
• 21 parallel 110 and two handshake lines 

• Serial communications Interface 
• Interrupt capability 
• Operates In slngle·chip mode or ex· 

pandable to 64K·byte addressing range 

• DMA capability . 

• a)( a·blt multiply 

SCN68~30 

• Unique interrupt vectors for each source 
• Supports interrupt and DMA service 

requests 

• Contains port and timer status registers 

• SCN6aOOO bus compatible 
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DIRECT MEMORY ACCESS INTERFACE (DMAI) 

PRODUCT BRIEF, contact your Signetics sales office for complete information. 

DESCRIPTION 

The SCB68430 DMAI is a single channel 
DMA interface circuit which is intended to 
complement the performance and archi- • 
tectural capabilities of the SCN68000 
microprocessor. The DMAI functions by 
transferring a series of operands (data) 
between memory and a device: operand 
sizes may be byte, word, or long word. A 
block Is a sequence of operands: the num
ber of operands in the block is determined 
by a transfer count stored within the 
DMAI. The SCB68430 can be programmed 

MICROPROCESSOR DIVISION 

to utilize single cycle (cycle stealing) or 
burst data transfers. 

The DMAI provides two interfaces. The 
microprocessor interface is fully compati
ble with the SCN68000 microprocessor. 
The device interface includes lines for re
questing, acknowledging, controlling, and 
timing the data transfers. 

The DMAI is a single-channel subset of 
other 68000 family DMA controllers. It is 
software compatible with the other 

MEMORY MANAGEMENT UNIT 

DESCRIPTION 

The SCN68451 Memory Management Unit 
(MMU) provides address translation and 
protection of the 16-megabyte addressing 
space of the SCN68000. The MMU can be 
accessed by any potential bus master, 
such as instruction set processors, or 
DMA controllers. Each bus master (or pro
cessor) in the SCN68000 family provides a 
function code and an address during each 
bus cycle. The function code specifies an 

MICROPROCESSOR DIVISION 

address space while the address specifies 
a location within that address space. The 
function codes are provided by the 
SCN68000 to distinguish between program 
and data spaces as well as supervisor and 
user spaces. This separation of address 
spaces provides the basis of protection in 
an operating system. By simplifying the 
programming model of the address space, 
the MMU also increases the reliability of a 
complex multiprocess system. 

devices and provides similar interfacing 
signals to both the system bus and the 
device. 

The SCB68430 is constructed using 
Signetics ISL bipolar technology and is 
contained in a 48-pin dual-in-line package. 

FEATURES 
• Single channel DMA controller 
• Bus compatible with SCN68000 

microprocessor 
• Software compatible with 68000 family 

DMA controllers 

FEATURES 

• Separates address spaces of system 
and user resources 

• Provides write protection 

• Increases system reliability 

• Provides efficient memory aliocation 

• Allows interprocess communication 
through shared resources 

• Simplifies programming model of ad· 
dress space 

DUAL ASYNCHRONOUS RECEIVER/TRANSMITTER (DUART) 

DESCRIPTION 

The Signetics SCN68681 Dual Universal 
Asynchronous Receiver/Transmitter 
(DUARn is a single chip MOS-LSI com
munications device that provides two in
dependent, full-duplex, asynchronous 
receiver/transmitter channels in a 40-pin 
package. It interfaces directly with the 
SCN68000 16-bit CPU and other 
microprocessors and may be used in a 
polled or interrupt driven system. 

The operating mode and data format of 
each channel can be programmed inde
penaently. Additionally, each receiver and 
transmitter can select its operating speed 
as one of 18 fixed baud rates, a 16 x clock 
derived from a programmable counter/ 
timer, or an external 1 x or 16 x clock. The 
baud rate generator and counter/timer can 
operate directly from a crystal or from ex
ternal clock inputs. The ability to inde
pendently program the operating speed of 
the receiver and transmitter make the 
DUART particularly attractive for dual
speed channel applications such as clus
tered terminal systems. 
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Each receiver is quadruply buffered to 
minimize the potential of receiver overrun 
or to reduce interrupt overhead in inter
rupt driven systems. In addition, a hand
shaking capability is provided to disable a 
remote DUART transmitter when the buf-

. fer of the receiving device is full. 

Also provided on the SCN68681 are a multi
purpose 6-bi! input port and a multipur
pose 8-bit output port. These can be used 
as general-purpose 110 ports or can be 
aSSigned specific functions (such as clock 
inputs or statuslinterrupt outputs) under 
program control. 

The SCN68681 is similar to the Signetics 
SCN2681, differing primarily in that the 
SCN68681 bus interface is compatible 
with the SCN68000 16-bit microprocessor. 
Refer to the SCN2681 data sheet for 
operational details. 

FEATURES 

• 568000 compatible bus interface 

• Dual, full·duplex, asynchronous 
receiverflransmltter 

• Quadruple buffered receiver data 
registers 

• Programmable data format 
- 5 to 8 data bits plus parity 
- Odd. even, no parity or force parity 
- 1, 1.5 or 2 stop bits programmable In 

1116-bit increments 

• Programmable baud rate for each re
ceiver and transmitter selectable from 
- 18 fixed rates: 50 to 38.4K baud 
- One user·defined rate derived from 

programmable timer/counter 
- ExternallX or 16X clock 

• Parity, framing, and overrun error detec· 
tion 

• False start bit detection 

• Line break detection and generation 

• Programmable channel mode 
- Normal (full duplex) 
- Automatic echo 
- Local loopback 
- Remote loopback 

• Mulli·function programmable 16·bil 
counter/timer 

Signetics 
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SCB68430 

• Single address transfers 
• Cycle steal and burst mode operallon 
• Bus arbltrallon daisy chain 
• Automallc rerun on bus error 
• Supports SCN68000 vectored interrupts 
• Supports 32 bit transfers on VME bus 
• 24·blt address register 
• 16·blttransfer count register 
• 16 data/address lines (multiplexed) and 

7 bidirecllonal address lines 
• Maximum transfer rate of 4Mbytes per 

second 
• Signellcs ISL bipolar technology 
• 48'pin DIP 

SCN68451 

• Minimizes operating system overhead 
with quick context switches 

• 32 segments with variable .,egment 
sizes 

• Mulliple MMU system capability 

• Supports both paging andsegmentation 

• DMA compatible 

• Provides virtual memory support 

• SCN68000 bus compatible 

SCN68681 

• Mulli·function 6-bit input port 
- Can serve as clock or control inputs 
- Change of state detection on four in· 

puts 

• Multi·function 8-blt output port 
- Individual bit set/reset capability 
- Outputs can be programmed to be 

status/interrupt signals 

• Versatile interrupt system 
- Single interrupt output with eight 

maskable interrupting conditions 
- Interrupt vector output on interrupt 

acknowledge 
- Output port can be configured to pro· 

vide a total of up to six separate wire· 
OR'able interrupt outputs 

• Maximum data transfer: 1X - 1 MB/sec, 
16X - 125KB/sec 

• Automatic wake-up mode for multidrop 
applications 

• Start·end break interrupt/status 

• Detects break which originates in the 
middle of a character 

• On·chip crystal oscillator 

• TTL compatible 
• Single + 5V power supply 
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Features 
• Single 5 V ±5% power supply 
• N channel, silicon gate, depletion load technology 

• Eight bit parallel processing 

• 56 Instructions 
• Decimal and binary arithmetic 

• Thirteen addressing modes 

• True indexing capability 

• Programmable stack pointer 

• Variable length stack 

• Interru'pt capabil ity 

• Non-maskable interrupt 

• Use with any type or speed memory 

• ai-directional Data Bus 

SY6500 
8-Bit Microprocessor 

Family 

• Instruction decoding and control 
• Addressable memory ranqe of up to 65'K bytes 

• "Ready" input 
• Direct memory access capability 

• Bus compatible with MC6800 

• Choice of external or on-board clocks 

• 1 MHz, 2 MHz, 3 MHz and 4 MHz operation 

• On-chip clock options 
* External single clock input 

* Crystal time base input 

• 40 and 28 pin package versions 

• Pipeline architecture 

~-------------------------------------------------------------------------------------------- -
Description 

The SY6500 Series Microprocessors represent the first totally software compatible microprocessor family. This family of 
products includes a range of sottware compatible microprocessors which provide a selection of addressable memory rangp., 

interrupt input options and on-chip clock oscillators and drivers. All of the microprocessors in the SY6500 family a ,: 

software compatible within the group and are bus compatible with the MC6800 product offering. 

The family includes six microprocessors with on-board clock oscillators and drivers and four microprocessors driven by 

external clocks. The on-chip clock versions are aimed at high performance, low cost applications where single phase inputs 

or crystals provide the time base. The external clock versions are geared for the multi-processor system applications where 
maximum timing control is mandatory. All versions of the microprocessors are available'inl MHz, 2 MHz, 3 MHz and 

4 MHz maximum operating frequencies. 

Members of the Family 

PART 
NUMBERS CLOCKS PINS IRQ NMI 

SY6502 On-Chip 40 -J 
SY6503 28 -J 

-J 
-J 

SY6504 28 -J 
SY6505 28 -J 
SY6506 28 -J 
SY6507 28 
SY6512 External 40 -J -J 
SY6513 28 -J -J 
SY6514 28 -J 
SY6515 28 -J 

1526 

RYD ADDRESSING 

-J 64 K 
4K 
8K 

-J 4K 
4K 

-J 8K 
-J 64 K 

4K 
8K 

-J 4K 

Ordering Information 

S y P 6 5 0 2 A 

SYNERTEK INcT J -~ -~ 1SPEED 

No Suffix = 1 MHz 
·NO PREFIX A = 2 MHz 
O°C to 70°C B = 3 MHz 

PACKAGE TYPE -
P = Plastic 
D = CERDIP 
C::: Ceramic 

65XX FAMILY----' 

C = 4 MHz 

'-- SPECIFIC TYPE 
02-07 
12-15 

Only 6502 and 6512 are available in 3 and 4 MHz 
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Features 
• Direct Replacement for MC6820 
• Single +5V Power Supply 
• Two 8-bit Bi-directional I/O Ports with Individual 

Data Direction Control 
• CMOS-Compatible Peripheral Port A Lines 

Description 
The SY6520 Peripheral Interface Adapter (PIA) is de
signed to provide a broad range of peripheral control 
to microcomputer systems. Control of peripheral de
vices is accomplished through two 8-bit bi-directional 

Basic SV6520 Interface Diagram 

CONTROL 

8·BIT 
DATA BUS 

8·BIT 

SY6520/SY6520A 
SY6820/SY68B20 

Peripheral Interface 
Adapter (PIA) 

• Automatic "Handshake" Control of Data Transfers 
• Programmable Interrupt Capability 
• Automatic Initial ization on Power Up 
• 1 and 2 MHz Versions 

I/O ports. Each I/O line may be programmed to be 
either an input or an output. In addition, four peri
pheral control lines are provided to perform "hand
shaking" during data transfers. 

Pin Configuration 

SY6520 

Vss CAl 

PAo CA2 

PAl IROA 

PA2 IROB 
MICRO
PROCESSORS 
SY650X 

SY6S20 
DATA PORT PERIPHERAL 

DEVICES -
PRINTERS, 

PA3 RSo 

8.BIT DISPLAYS, ETC. PA4 RSl 
DATA PORT 

CONTROL PAs RES 

CONTROL PA6 Do 

PA7 Dl 

PBo D2 

PBl D3 

PB2 D4 

PB3 Ds 

PB4 D6 

PBs D7 
Ordering Information 

PB6 <)2 

Part Number Package Speed PB7 CSl 

SYC6520/6820 Ceramic 1MHz CBl CS2 

SYD6520/6820 Cerdip 1MHz CB2 CSo 

SYP6520/6820 Plastic 1MHz VCC R/W 
SYC6520A/68820 Ceramic 2MHz 
SYD6520A/68820 Cerdip 2MHz 
SYP6520A/68820 Plastic 2MHz 
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Svnertek. 5Y6521/5Y6821 
SY6521A/SY68B21 ~ 

1528 

Features 
• Extended Performance Version of SY6520 
• Single +5V Power Supply 
• Two 8-bit Bi-directional liD Ports with 

Individual Data Direction Control 
• CMOS-Compatible Peripheral Port A lines 

• Automatic "Handshake" Control of 
Data Transfers 

Description 
The SY6521 Peripheral Interface Adapter (PIA) is de
signed to provide a broad range of peripheral control 

to microcomputer systems. It is functionally com
patible with the SY6520, but with more drive capa
bility and improved performance. Control of peri-

Peripheral Interface 
Adapter (PIA) 

• Programmable Interrupt Capability 
• Automatic Initialization on Power Up 

• 1 and 2 MHz Versions 
• Direct Replacement for MC6821 

pheral devices is accomplished through two 8-bit bi
directional liD ports. Each liD line may be program
med to be either an input or an output. In addition, 
four peripheral control lines are provided to perform 
"handshaking" during data transfers. 

Pin Configuration Basic SY6521 Interface Diagram 

Vss 

PAo 

PAl 

PA2 

PA3 

PA4 

PA5 

PAs 

PA7 

PBo 

PBl 

PB2 

PB3 

PB4 

PB5 

PBs 

PB7 

CBl 

CB2 

Vee 

CAl 

CA2 

IROA 

IROB 

RSo 

RSl 

RES 

Do 

Dl 

D2 

D3 

D4 

D5 

Ds 

D7 

02 

CSl 

~ 

CSo 

R/W 

MICRO
PROCESSORS 
SY650X 

8-BIT 
DATA BUS 

CONTROL 

CONTROL 

8-BIT 
DATA PORT PERIPHERAL 

DEVICES -
PRINTERS, 

8-BIT DISPLAYS, ETC. 
DATA PORT 

CONTROL 

Ordering Information 

Part Number Package Speed 

SYC6521 Ceramic 1 MHz 
SYD6521 Cerdip 1 MHz 
SYP6521 Plastic 1 MHz 
SYC6521A Ceramic 2 MHz 
SYDE;>521A Cerdip 2 MHz 
SYP6521A Plastic 2 MHz 
SYC6821 Ceramic 1 MHz 
SYD6821 Cerdip 1 MHz 
SYP6821 Pastic 1 MHz 
SYC68B21 Ceramic 2 MHz 
SYD68B21 Cerdip 2 MHz 
SYP68B21 Plastic 2 MHz 
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Features 
• Two 8-Bit Bidirectional I/O Ports 
• Two 16-Bit Programmable Timer/Counters 

• Serial Data Port 
• Single +5V Power Supply 

• TTL Compatible 
• CMOS Compatible Peripheral Port A lines 

Description 
The SY6522 Versatile Interface Adapter (VIA) is a 

very flexible I/O control device. In addition, this de

vice contains a pair of very powerful 16-bit interval 

timers, a serial-to-parallel/parallel-to-serial shift re

gister and input data latching on the peripheral ports. 

Expanded handshaking capability allows control of 

bi-directional data transfers between V lA's in multiple 

processor systems. 

Control of peripheral devices is handled primarily 

through two 8-bit bi-directional ports. Each line can 

Block Diagram 

SY6522/SY6522A 
Versatile Interface 

Adapter (VIA) 

• Expanded "Handshake" Capability Allows Positive 
Control of Data Transfers Between Processor and 
Peripheral Devices 

• Latched Output and I nput Registers 

• 1 MHz and 2 MHz Operation 

be programmed as either an input or an output. Several 

peripheral I/O lines can be controlled directly from 

the interval timers for generating programmable fre

quency square waves or for counting externally gen

erated pulses. To facilitate control of the many power

ful features of this chip, an interrupt flag register, an 

interrupt enable register and a pair of function con

trol registers are provided. 

INTERRUPT 
CONTROL 

,----------------------------------------- TI«l 

DATA 
BUS 

RES 
RIW 

<1>2 

CSl 

C52 

RSO 

RSl 

RS2 

RSJ 

-

@ Ie MASTER 1983 

DATA 
BUS 

BUFFERS 

CHIP 
ACCESS 

CONTROL 

FLAGS 
(lFR) 

ENABLE 
(lER) 

PERIPHERAL 
(PCR) 

AUXILIARY 
(ACR) 

FUNCTION 
CONTROL 

LATCH : LATCH 
(T1 L-H) I (T1 L-L) 

-------;--------
COUNTER I COUNTER 

(TlC-H) I (TlC-L) 

TIMER 1 

TIMER 2 

LATCH 
(T2L-L) 

r-------~--------
COUNTER 

(T2C-L) 

INPUT LATCH 
(IRA) 

PORTA 

PORT B 

DATA DIR. 
(DDRB) 

BUFFERS 
(PA) 

BUFFERS 
(PB) 

PORT A 

CAl 

• CA2 

CBl 

CB2 

PORT B 
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Features 
• 8 bit bi-directional Data Bus for direct communication 

with the microprocessor 

• 1024 x 8 ROM 
• 64 x 8 static RAM 
• Two 8 bit bi-directional data ports for interface to 

peripherals 

• Two programmable I/O Peripheral Data Direction 
Registers 

Description 
The SY6530 isdesignedtooperateinconjunctionwith 
the SY6500 microprocessor Family.lt is comprised of a 
mask programmable 1024 x' 8 ROM, a 64 x 8 static 
RAM, two software controlled 8 bit bi-directional data 

Block Diagram 

DATA 
CONTROL 
REGISTER 

A 

I 

, 

DATA 
BUS 

BUFFER 

•••• 

DO 07 

PAO PA7 

d···· 
OUTPUT PERIPH,ERAL 

REGISTER ---. DATA BUFFER 
A A 

ADDRESS 
DECODER 

• ••• 

AO A9 RS 
1 

CHIP 
SELECT 

R!W 

CSl CS2 02 Riw RES 

1530 

5Y6530 
·Memoryl 1/01 

Timer Array 

• Programmable I nterval Timer 
• Programmable I nterval Timer Interrupt 
• TTL & CMOS compatible peripheral lines 

• Peripheral pins with Direct Transistor Drive Capability 

• High Impedance ,Three-State Data Pins 
• Allows up to 7K contiguous bytes of ROM with no 

external decoding 

ports allowing direct interfacing between the micro
processor unit and peripheral devices, and a software 
programmable interval timer with interrupt, capableof 
timing in intervals from 1 to 262,144 clock periods. 

I 

INTERVAL 
TIMER 

t 

64 X 8 
RAM 

PBO PB7 

I 

•••• I 
•• t 

PERIPHERAL OUTPUT 
DATA BUFFER r--- REGISTER 

B B 

1 K X 8 
ROM 

DATA 
CONTROL 
REGISTER 

B 

I 
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Features 
• 8 Bit Bi-directional Data Bus for Direct Communication 

with the Microprocessor 
• Programmable Edge-Sensitive Interrupt 
• 128 x 8 Static RAM 
• Two 8 Bit Bi-directional Data Ports for Interface to 

Peripherals 
• Two Programmable I/O Peripheral Data Direction 

Registers 

Description 
The SY6532 is designed to operate in conjunction with the 
SY6500 Microprocessor Family. It is comprised of a 128 x 8 
static RAM, two software controlled 8 bitbi-directional data 
ports allowing direct interfacing between the microprocessor 

Block Diagram 

r---------------,. r .. :A7 

DATA 
DIRECTION 
REGISTER 

A 

DATA 
BUS 

BUFFER 

•••• 
DO 07 
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OUTPUT 
REGISTER 

A 

ADDRESS 
DECODER 

~ ~ 

• ••• 
AO A6 RS 

.. 

1 

PERIPHERAL 
DATA BUFFER 

A 

, 

CHIP SELECT 
LOGIC 

I 

CS1 CS2 112 

SY6532 
RAM, I/O, 

Timer Array 

• Programmable Interval Timer 
• Programmable Interval Timer Interrupt 
• TTL & CMOS Compatible Peripheral Lines 
• Peripheral Pins with Direct Transistor Drive Capability 
• High Impedance Three-State Data Pins 

unit and peripheral devices, a software programmable inter
val timer with interrupt capable of timing in various intervals 
from 1 to 262, 144 clock periods, and a ;.>rogrammable edge
detect interrupt circuit. 

PBO PB7 

• 
•••• 

PERIPHERAL 
DATA BUFFER ~ 

OUTPUT 
REGISTER 

B B 

, 

128 x 8 
STATIC 

RAM 

• 

INTERRUPT 
CONTROL ~ 

LOGIC 

DATA 
DIRECTION 
REGISTER 

B 

I 

INTERVAL 
TIMER 
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PRELIMINARY 

Features 
• Single +5 volt (±5%) power supply. 
• Alphanumeric and limited graphics capabilities. 
• Fully programmable display (rows, columns, blank-

ing, etc.). 

• Int.erlaced or non-interlaced scan. 

• 50/60 Hz operation. 
• Fully programmable cursor. 
• External light pen capability. 

Description 
The SY6545 is a CRT Controller intended to provide capability 
for interfacing any microprocessor to a CRT or TV-tYpe raster 
scan display. A unique feature is the inclusion of several 

Interf~ce Diagram 

DBO-DB7 ",-_~/I 

(~2 ---.t 

R/w---.t 

CS---.t 

RS ------t 

Vee GND 

SY6845R 
SY6545R 

\ MAO-MA13 RAO-RA4 I 

t---- HSYNC 

t---- VSYNC 

~-- DISPLAY ENABLE 

~-- CURSOR 

t---- LPEN 

k---CCLK 

_RES 

VIDEO DISPLAY RAM AND CHARACTER ROM 

Ordering Information 

Part Number Package ¢2 Clock Rate 

SYC6545R Ceramic 1 MHz 
SYD6545R Cerdip 1 MHz 
SYP6545R Plastic 1 MHz 
SYC6545RA Ceramic 2 MHz 
SYD6545RA Cerdip 2 MHz 
SYP6545RA Plastic 2 MHz 

1532 

SY6545R 
SY6845R 

CRT Controller 

• Capable of addressing up to 16K character Video 
Display RAM. 

• No DMA required. ' 

• Pin-compatible with MC6845. 

• 3.7 MHz Character Clock 

• Internal status register. 

modes of operation, so th.at the system designer can configure 
the system with a wide assortment of techniques. This part is 
also a direct replacement for the ML6845R. 

Pin Configuration 

GND VSYNC 

RES HSYNC 

LPEN RAO 

CCO/MAO RAl 

CC1/MAl RA2 

CC2/MA2 RA3 

CC3/MA3 RA4/STB 

CC4/MA4 DBO 

CC5/MA5 DBl 

CCG/MAG DB2 

CC7/MA7 DB3 

CRO/MA8 DB4 

CR1/MA9 DB5 

CR2/MA10 DBG 

CR3/MAll DB7 

CR4/MA12 cs 
CR5/MA13 RS 

DISPLAY ENABLE 02 

CURSOR R/w 

VCC CCLK 
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PRELIMINARY 

Features 
• Single +5 volt (±5%) power supply. 
• Alphanumeric and limited graphics capabilities. 
• Fully programmable display (rows, columns, blank-

ing, etc.). 

• Interlaced or non-interlaced scan. 
• 50/60 Hz operation. 
• Fully programmable cursor. 
• External light pen capability. 
• Capable of addressing up to 16K character Video 

Display RAM. 

Description 
The SY6545 is a CRT Controller intended to pr'ovide 
capability for interfacing the 6500/6800 microprocessor 
families to CRT or TV-type raster scan displays. A unique 

Interface Diagram 

DBO-DBl " ___ /I 

92 ----i 

RIW ----i 

CS--~ 

RS--~ 

Vee GND 

SY6545-1 CRTC 

\ MAO-MA13 RAO-RA4 I 

I----HSYNC 

I----VSYNC 

1---- DISPLAY ENABLE 

1---- CURSOR 

t---- LPEN 

14---- CCLK 

t---- RES 

VIDEO DISPLAY RAM AND CHARACTER ROM 

Ordering Information 

Part Number Package ¢2 Clock Rate 

SYC6545-1 Ceramic 1 MHz 
SYD6545-1 Cerdip 1 MHz 
SYP6545-1 Plastic 1 MHz 
SYC6545A-1 Ceramic 2 MHz 
SYD6545A-1 Cerdip 2 MHz 
SYP6545A-1 Plastic 2 MHz 
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SY6545·1 
CRT Controller 

• No DMA required. 

• Pin-compatible with MC6845. 

• Row/Column or straight-binary addressing for Video 
Display RAM. 

• Video Display RAM may be configured as part of 
microprocessor memory field or independently slaved 
to 6545. 

• Internal status register. 

feature is the inclusion of several modes of operation, so 
that the system designer can configure the system with 
a wide assortment of techniques. 

Pin Configuration 

GND VSYNC 

RES HSYNC 

LPEN RAO 

CCO/MAO RAl 

CC1/MAl RA2 

CC2/MA2 RA3 

CC3/MA3 RA4/STB 

CC4/MA4 DBO 

CC5/MA5 DBl 

CC6/MA6 DB2 

CCl/MAl DB3 

CRO/MA8 DB4 

CRl/MA9 DB5 

CR2/MA1O DB6 

CR3/MAll DBl 

CR4/MA12 cs 
CR5/MA13 RS 

DISPLAY ENABLE 92 

CURSOR R/iN 

Vee CCLK 
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PRELIMINARY 

Features 
• Single +5 volt (±5%) power supply. 
• AI phanumeric and limited graphics capabilities. 
• Fully programmable display (rows, columns, blank-

ing, etc.). 

• Interlaced or non-interlaced scan. 

• 50/60 Hz operation. 
• Fully programmable cursor. 
• External light pen capability. 

• Capable of addressing up to 16K character Video 
Display RAM. 

Description 
The SY6545E is a CRT Controller intended to provide capabil
ity for interfacing any microprocessor family to a CRT or 
TV-type raster scan display. A unique feature is the inclusion 

Interface Diagram 

DBO-DB7 ' ___ /I 

R/VIi ------I 

CS--~ 

RS--~ 

Vee GND 

SY6545E CRTC 

\ MAO-MA13 RAO-RA4 I 

1----- HSYNC 

1----- VSYNC 

1----- DISPLAY ENABLE 

1----- CURSOR 

1--- LPEN 

t----CCLK 

-RES 

VIDEO DISPLAY RA~ AND CHARACTER ROM 

Ordering Information 

Part Number Package CP2. Clock Rate 

SYC6545E Ceramic 1 MHz 
SYD6545E Cerdip 1 MHz 
SYP6545E Plastic 1 MHz 
SYC6545EA Ceramic 2 MHz 
SYD6545EA Cerdip 2 MHz 
SYP6545EA Plastic 2 MHz 

1534 

SY6545E 
CRT Controller 

• No DMA required. 
• Pin-compatible with MC6845. 
• Row/Column or. straight-binary addressing for Video 

Display RAM. 

• Video Display RAM may be configured as part of 
microprocessor memory field or independently slaved 
to 6545E 

• I nternal status register. 

• ·3.7 MHz Character Clock 

of several modes of operation, so that the system designer can 
configure the system with a wide assortment of techniques. 

Pin Configuration 

GND VSYNC 

RES 

LPEN RAO 

CCO/MAO RAl 

CC1/MAl RA2 

CC2/MA2 RA3 

CC3/MA3 RA4/STB 

CC4/MA4 DBO 

CC5/MA5 DBl 

CCG/MAG DB2 

CC7/MA7 DB3 

CRO/MAS DB4 

CR1/MA9 DB5 

CR2/MA10 DBG 

CR3/MAll DB7 

CR4/MA12 cs 
CR5/MA13 RS 

DISPLAY ENABLE 92 

CURSOR R/VIi 

Vee CCLK 
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Features 

• Generates Refresh Addresses and Row Selects 
• Generates Video Monitor Inputs: Horizontal and Vertical 

Sync and Display Enable 
• Low Cost; MC6845, SY6545 Pin Compatible 
• Text Can Be Scrolled on a Character, Line or Page Basis 
• Addresses 16K Bytes of Memory 
• Screen Can Be Up to 128 Characters Tall by 256 Wide 
• Characters Can be 32 Lines High with any Width 
• Two Complete ROM Programs 
• Cursor and/or Display Can Be Delayed 0, 1 or 2 Clock 

Cycles 

Pin Configuration 

Vss VSYNC 

RESET HSYNC 

PROGRAM SELECT "] MAO RAl 
ROW ADDRESSES 

MAl RA2 FOR CHARACTER 

MA2 RAJ GENERATORS 

MAJ RA4 

MA4 00 

MA5 0, 
REFRESH MA6 02 
MEMORY 

AODRESSES MA7 OJ DATA 

MAS 04 BUS 

MAg Os 

MAIO 06 
PROCESSOR 
INTERFACE 

MAll 07 

MAl2 B} / 

MAll RS 

DISPLAY ENABLE ~ CONTROL 

CURSOR 

Vee ClK 

Ordering Information 

Part Number Package E Clock Rate 

SYP68045 Plastic 1 MHz 
SYC68045 Ceramic 1 MHz 
SYD68045 Cerdip 1 MHz 
SYP68045A Plastic 1.5 MHz 
SYC68045A Ceramic 1.5 MHz 
SYD68045A Cerdip 1.5 MHz 
SYP68045B Plastic 2.0 MHz 
SYC68045B Ceramic 2.0 MHz 
SYD68045B Cerdip 2.0 MHz 
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SY68045 
CRT Controller 

(CRTC) 

• Four Cursor Modes: 
- Non-Blink 
- Slow Blink 
- Fast Blink 
- Reverse Video With.Addition of a Single TIL Gate 

• Three Interlace Modes 
- Normal Sync 
- Interlace Sync 
- Interlace Sync and Video 

• Full Hardware Scrolling 
• NMOS Silicon Gate Technology 
• TIL-Compatible, Single +5 Volt Supply 

Block Diagram 

ClK 

RESET 

ENABLE 

START 
ADDRESS 
REGISTER 

HORIZ 
RESET 

TO REFRESH 
MEMORY 

FIRST 
CHARACTER 

IN ROW 
REGISTER 

VERTICAL 
RESET 

RA 
CURSOR 
ENABLE 

HORIZONTAL DE 

TOCRT TO CHARACTER 
GENEAATOR ROM 

ADDRESS 
REGISTER 
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Features 
• On-chip baud rate generator: 15 programmable baud 

rates derived' from a standard 1.8432 M Hz external 

crystal (50 to 19,200 baud). 

• Programmable interrupt and status register to simpl i-

fy software design. 

• Single +5' volt power supply. 

• Serial echo mode. 

• False start bit detection. 

Description 
The SY6551 is an Asynchronous Communication Adap

ter (ACIA) intended to provide for interfacing the 6500/ 

6800 microprocessor families to serial communication 

SY6551 
Asynchronous 

Communication 
Interface Adapter 

• 8-bit bi-directional data bus for direct comml'nication 
with the microprocessor. 

• External 16x clock input for non-standard baud rates 

(up to 125 Kbaud). 

• Programmable: word lengths; number of stop bits; 

and parity bit generation and detection. 

• Data set and modem control signals provided. 

• Parity: (odd, even, none, mark, space). 

• Full-duplex or half-duplex operation. 

• 5, 6, 7, 8 and 9 bit transmission. 

data sets and modems. A unique feature is the inclusion 

of an on-chip programmable baud rate generator, with 

a crystal being the only external component required. 

Pin Configuration Block Diagram 

GND R!W 

cSo ()2 
TRANSMIT 
CONTROL 

CTS 

CS, IRQ 

RES DB7 

RxC DB6 
TxO 

XTALl DBs 

XTAL2 DB4 

RTS DB3 - IRQ 

CTS DB2 OCO 
</J2--

TxD DB, RiW-- OSR 

DTR DBo cSo 

RxD DSR 
CS 1 RxC 
RSo - XTAL' 

RSo DCD RS
1 

RES XTAL2 
RS, VCC 

RxO 
OBo 

OB7 

Ordering Information OTR 

RTS 

Part No. Package Clock Rate 
SYC6551 Ceramic 1·MHz 
SYD6551 Cerdip 1 MHz 
SYP6551 Plastic 1 MHz 
SYC6551A Ceramic 2 MHz 
SYD6551A Ceramic 2 MHz 
SYP6551A Plastic 2 MHz 
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Features 

SY6591/SY6591A 
Floppy Disk 

Controller (FDC) 

• Functionally compatible with SY1791-02/SY1793-02 • Accommodates both single-density (FM) and 
double-density (MFM) formats • MPU bus interface directly compatible with 

SY6500 and MC6800 microprocessors. 

• Single 5 volt power supply 

Description 

• IBM format compatibility: 

- IBM 3740 Single-Density 
- IBM System-34 Double-Density 

The SY6591 Floppy Disk Controller is a fully program
mable device intended for SY6500· or MC6800 
microprocessor-based systems. Floppy disk control 
functions are fully autonomous and are thoroughly 

described in the SY1791-02/SY1793-02 data sheet. The 
SY6591 version is different only in the MPU bus interface 
characteristics. 

Pin Configuration 

NC NC 

R!W IRQ 

cs DRQ 

¢2 D5EN 
AO WPRT 

Al iii 
DBO 'i'ROO 
DBl WFNFOE 

DB2 READY 

DB3 WD 

DB4 WG 

DB5 TG43 

DB6 HLD 

DB7 RAW READ 

STEP RCLK 

DIRC RG 

EARLY CLK 

LATE HLT 

RES 'fEST 
GND VCC (+5V) 

Block Diagram 

DBO·DB7 

CLK 

RES 

cs 
cjJ2 

R!W 

AO 

Al 

IRQ 

DRQ 

DATA 
BUS 

BUFFERS 

PROCESSOR 
INTERFACE 
CONTROL 

Ordering Information 

MPU Clock 

Part Number Package Rate 

SYC6591 Ceramic lMHz 

SYD6591 Cerdip lMHz 

SYP6591 Plastic lMHz 

SYC6591A Ceramic 2MHz 

SYD6591A Cerdip 2M Hz 

SYP6591A Plastic 2MHz 
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STATUS 
REGISTER 

COMMAND 
REGISTER 

DATA 
REGISTER 

TRACK 
REGISTER 

SfCTOR 
REGISTER 

DISK 
INTERFACE 

LOGIC 
AND 

CONTROL 

WG 
TG43 
WPRT 
WFIVFOE 
fP 
TROO 
READY 
STEP 
DIRC 
EARLY 
LATE 
RG 
HLD 
HLT 
RCLK 

RAW READ 
WD 
DDEN 
TEST 
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Features 
• Pin and function compatible with Western-Digital 

FD1791-02 and FD1793-02 
• Single 5-volt power supply 
• Accommodates both single-density (FM) and double

density (MFM) formats 

Description 
The SY1791-02/SY1793-02 Floppy Disk Controller is a 
fully programmable device intended for microprocessor 
based systems. Autonomous operation permits complete 
control of floppy disk functions with minimum CPU inter
vention required. Programmability is provided to allow 

Pin Configuration 

NC" NC" 

WE INTRa 

cs DRo 

RE DDEN 

Ao WPRT 

Al iP 

DBO TROO 

DB1 WFIVFOE 

DB2 READY 

DB3 WD 

DB4 WG 

DB5 TG43 

DB6 HLD 

DB7 RAW READ 

STEP RCLK 

DIRC RG 

EARLY eLK 

LATE HLT 

MR TEST 

GND Vee (+5V} 

Block Diagram 

DBO·DB7 
(DBO·DB7} 

AO 

INTRa 

DRo 

CLK 

DATA 
BUS 

BUFFERS 

PROCESSOR 
INTERFACE 
CONTROL 

5Y1791-02/5Y1793-02 
Floppy Disk 

Controller (FDC) 

• IBM format compatibility: 
IBM 3740 single-density 
IBM System-34 double-density 

• Numerous automatic control functions 

either single-density (FM) or double-density (MFM) 
formats compatible with IBM standards, or formats 
uniquely defined by the user. The SY1791-02 uses 
negative-true data bus logic; the SY1793-02 uses 
positive-true. 

STATUS 
REGISTER 

COMMAND 
REGISTER 

DISK 
INTERFACE 

LOGIC 
AND 

CONTROL 

WG 
. TG43 
WPRT 
WFIVFOE 
fP 
TROD 
READY 
STEP 
DIRC 
EARLY 

. LATE 
RG 
HLD 
HLT 
RCLK 

- RAW READ 
WD 
DDEN 
TEST 

'1793·02 HAS POSITIVE·TRUE DATA BUS LOGIC. 

"NC PINS ARE INTERNALLY OPEN CIRCUITED. 
VOLTAGES APPLIED TO THESE PINS HAVE NO 
AFFECT. 

( } DENOTES SY1793·02 SIGNALS 

Ordering Information 

PART 
PACKAGE DATA BUS LOGIC 

NUMBER 

SYC1791-02 CERAMIC NEGATIVE-TRUE 
SYD1791-02 CERDIP NEGATIVE-TRUE 
SYP1791-02 PLASTIC NEGATIVE-TRUE 
SYC1793-02 CERAMIC POSITIVE-TRUE 
SYD1793-02 CERDIP POSITIVE-TRU E 
SYP1793-02 PLASTIC POSITIVE-TRUE 
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Features 
SYNCHRONOUS OPERATION 

• 5 to 8-bit characters plus parity 
• Single or double SYN operation 
• Internal or external character synchronization 
• Transparent or non-transparent mode 
• Transparent mode OLE stuffing (Tx) and detection (Rx) 
• Automatic SYN or DLE-SYN insertion . 
• SYN, OLE and DLE-SYN stripping 
• Odd, even, or no parity 
• Local or remote maintenance loop back mode 
• Baud rate: dc to 1 M bps (1 X clock) 
• Pin & Function Compatible with Signetics 2661 

ASYNCHRONOUS OPERATION 

• 5 to 8-bit characters plus parity 
• 1, 1112 or 2 stop bits transmit~ed 
• Odd, even, or no parity 
• Parity, overrun and framing error detection 
• Line break detection and generation 

Pin Configuration 

0 4 

0 5 

0 6 

0 7 

TxC/SYNC 

A1 

CE 
Ao 

R/W 

RxRDY 

0 1 

Do 

Vee 

RxC/BKDET 

DTR 

RTS 

DSR 

RESET 

BRClK 

TxD 

TxEMT/OSCHG 

CTS 

bCD 

TxRDY 

ORDERING INFORMATION 
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Part No. Package 

SYP2661-X Plastic 
SYD2661-X Ce,-dip 
SYC2661-X Ceramic 

X=1,2or3 
(See Table 1) 

SY2661 
Enhanced Programmable 

Communications Interface 

• False start bit detection 
• Automatic serial echo mode (echoplex) 
• Local or 'remote maintenance loop back mode 
• Ba ud rate: dc to 1 M bps (1 X clock) 

- dc to 62,5K bps (16X clock) 
- dc to 15,625K bps (64X clock) 

OTHER FEATURES 

• Internal or external baud rate clock 
• 3 baud rate sets (2661-1, -2, -3) 
• 16 internal rates for each set 
• Double buffered transmitter and receiver 
• Dynamic character length switching 
• Full or half duplex operation 
• TTL compatible inputs and outputs 
• RxC and TxC pins are short circuit protected 
• 3 open drain MaS outputs can be wire-ORed 
• Single 5V power supply 
• No system clock required 
• 28-pin dual-in-line package 

Block Diagram 

OAT A BUS 
0 0 -07 

ClK 

TxC 

RxC 

CTS 

RTS 

DTR 
hEMT/ 
DSCHG 

MODE 
REGISTER 1 

MODE 
REGISTER 2 
COMMAND 
REGISTER 
STATUS 

REGISTER 

SYN/DlE 
CONTROL 

SYN 1 
REGISTER 

SYN 2 
REGISTER 

OLE 
REGISTER 

TRANSMITTER 

TRANSMIT 
DATA 

HOLDING 
REGISTER 

TRANSMIT 
SHIFT 

REGISTER 

RECEIVER 

RECEIVE-
DATA 

HOLDING 
REGISTER' 

RECEIVE 
SHIFT 

REGISTER 

TxRDY 

TxD 

RxROY 

RxD 
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Svnertek. 
~ 

Features 
• Complete microcomputer with on-chip RAM, ROM and 

liD -
- 128 bytes of on-chip RAM 
- 4K bytes of on-chip ROM 
- 32 liD lines 

• Two programmable 8-bit counterltimers, each with a 
6-bit programmable prescaler 

• Full-duplex UART clocked by an internal timer 
• 144-byte register file includes: 

- 124 general-purpose registers, each of which can 
be used as an accumulator, index register, storage 
element, address register or part of the internal 
stack 

- Four liD port registers 
- Sixteen status and control registers 

Description 
The Z8 microcomputer introduces a new level of sophistica
tion to single-chip archi"tecture. Compared to earlier 
single-chip microcomputers, the Z8 offers faster execution; 
more efficient use of memory; more sophisticate"d interrupt, 
inputloutput and bit-manipulation capabilities; and easier 
system expansion. 

Block Diagram 
OUTPUT INPUT 

Z8601/Z8601A 
Single-Chip Microcomputer 

with 2K ROM 

Vee GND 

1 1 

• Register pointer permits shorter, faster instructions to 
access one of nine working-register groups 

• Vectored, prioritized interrupts for liD, counter Itimers 
and UART 

• Expandable bus interfaces up to 60K bytes each of 
external program memory and external data memory 

• On-chip oscillator can be driven by a crystal, RC, LC or 
external clock source 

• High-speed instruction execution 86018601 A 
- Working-register operations = 1.5 J.LS 1.0 J.LS 

- Average instruction execution = 2.2 J.LS 1.4 J.LS 

- Longest instruction = 5.0 J.LS 3.4 J.LS 

• Low-power standby mode retains contents of general
purpose registers 

• Single +5 V supply 
• All liD pins TIL compatible 

Under program control, the Z8 can be tailored to the ~eeds 
of its user. It can be configured as a stand-alone microcom
puter with 2K of internal ROM, a traditional microprocessor 
that manages up to 120K of external memory, or a parallel
processing element in a system with other processors and 
peripheral controllers linked by the Z-Bus. In all configura
tions, a large number of pins remain available for liD. 

XTAL AS OS R/W P:'ESET 

1/0 ADDRESS OR.I/O ADDRESSIDATA OR 110 
(BIT PROGRAMMABLE) (NIBBLE PROGRAMMABLE) (BYTE PROGRAMMABLE) 

Z8 is a trademark of Zilog, Inc. 
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Svnertek. 
~ 

Features 
• Complete microcomputer with on-chip RAM. ROM and 

liD 
- 128 bytes of on-chip RAM 
- 4K bytes of on-chip ROM 
- 32 liD lines 

• Two programmable 8-bit counter/timers. each with a 
6-bit programmable prescaler 

• Full-duplex UART clocked by an internal timer 
• 144-byte register file includes: 

- 124 general-purpose registers. each of which can 
be used as an accumulator. index register. storage 
element. address register or part of the internal 
stack' 

. - Four liD port registers 
- Sixteen status and control registers 

Description 
The functions of the Z8602 liD lines. AS. OS. R/W. XTAL1. 
XTAL2 and RESET are identical to those of their Z8601 
counterparts. The functions of the remaining 24 pins are as 

follows: . 

Ao-A" . Program Memory Address (outputs). Ao-A" access 
the first 2K bytes of program memory. 

00-07' Program Data (inputs). Program data from the first 4K 
bytes of program memory is input through pins 00 -07 , 

MOS. Program Memory Data Strobe (output, active Low). 
MOS is Low during an instruction fetch cycle when the first 

Block Diagram 

OUTPUT INPUT 

Z8602/Z8602A 
Development Device 

with Memory Interface 

• Register pointer permits shorter. faster instructions to 
access one of nine working-register groups 

• Vectored. prioritized interrupts for liD. counter Itimers 
and UART 

• Expandable bus interfaces up to 60K bytes each of 
external program memory and external data memory 

• On-Chip oscillator can be driven by a crystal. RC. LC or 
external clock source 

• High-speed instruction execution 8602 8602A 
- Working-register operations = 1.5 J..Ls 1.0 J..Ls 

- Average instruction execution = 2.2 J..Ls 1.4 J..Ls 

- L~ngest instruction = 5.0 J..LS 3.4 J..LS 

• Low-power standby mode retains contents of 'general
purpose registers 

• Single +5 V supply 
• All liD pins TIL compatible 

2K bytes of program memory are being accessed. MOS 
remains High during other program memory read cycles. 

SYNC. Instruction Sync(output; active Low). This strobe out
put is forced Low during the internal clock period preceding 
the beginning of an opcode fetch. 

SCLK. System Clock (output). SCLK is the internal clock out
put through a buffer. The clock rate is equal to one-half the 
crystal frequency. 

lACK. Interrupt Acknowledge (output, active High). lACK is 
driven High in response to an interrupt during the interrupt 
machine cycle. 

~~~~~~~~--~MDS 

v---------------~ SYNC 
SCLK 

~ ______ ~----~--- lACK 

I/O ADDRESS OR 1/0 ADDRESSIDATA OR 1/0 
(BIT PROGRAMMABLE) (NIBBLE PROGRAMMABLE) (BYTE PROGRAMMABLE) 

Z8 is a trademark of Zilog, Inc. 
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Svnertek. 
PF 

Features 
• Prototyping version of Synertek Z8601 

• Piggyback 2716 EPROM program memory. 

• Pin-compatible with Z8601 masked-ROM for hardware 
debugging or low-volume production. 

• Complete microcomputer on-chip 

128 bytes of on-chip data RAM 

32 I/O lines 

Socket for 2716 4K x 8 EPROM 

• Two 14-bit cOlJnter /timers. 

• Duplex UART and baud-rate generator. 

Description 
The Synertek Z8603 Microcomputer Protopak Emulator is a 
ROM-less version of the Synertek 2K Z8 single-chip micro
computer. A removable 2716 EPROM plugged into the 24-pin 

Block Diagram 

OUTPUT INPUT Vee GND XTAL AS OS R/W RESET 

1 1 

110 ADDRESS OR 110 AODRESSIDATA OR 110 
(BIT PROGRAMMABLE) (NIBBLE PROGRAMMABLE) (BYTE PROGRAMMABLE) 

~8 is a trademark of Zilog: Inc. 
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Z8603/Z8603A 
Prototypi ng Device with 
EPROM Piggyback 

• Vectored priority interrupt system. 

• Up to 62K of external data memory. 

• Up to 62K of external program memory. 

• On-chip cyrstal. RC. or LC oscillator. 

• High-speed instruction execution. 8603 8603A 

Working-register operations = 1.5 J.1.s 1.0 J.1.S 

Average instruction = 2.2 J.1.s 1.4 J.1.S 

• Single +5V supply voltage. 

• All inputs/outputs TIL compatible, 

"piggy-back" so~ket atop the Z8603 allows pin-compatible 
emulation of the Z8601 masked-ROM version. 

Package Drawing 
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Synertek. 

Features 
• Complete microcomputer with on-chip RAM. ROM and 

I/O 
- 128 bytes of on-chip RAM 
- 4K bytes of on-chip ROM 
- 321/0 lines 

• Two programmable 8-bit counter/timers. each with a 
6-bit programmable prescaler 

• Full-duplex UART clocked by an internal timer 
• 144-byte register file includes: 

- 124 general-purpose registers. each of which can 
be used as an accumulator. index register. storage 
element. address register or part of the internal 
stack 

- Four I/O port registers 
- Sixteen status and control registers 

Description 
The l8 microcomputer introduces a new level of sophistica
tion to single-chip architecture. Compared to earlier 
single-chip microcomputers. the l8 offers faster execution; 
more efficient use of memory; more sophisticated interrupt, 
input/output and bit-manipulation capabilities; and easier 
system expansion. 

Block Diagram 

Z8611/Z8611 A 
Single-Chip Microcomputer 

with 4K ROM 

• Register pointer permits shorter. faster instructions to 
access one of nine working-register groups 

• Vectored. prioritized interrupts for I/O. counter/timers 
and UART 

• Expandable bus interfaces up to 60K bytes each of 
external program memory and external data memory 

• On-chip oscillator can be driven by a crystal. RC. LC or 
external clock source 

• High-speed instruction execution l8611 l8611A 
- Working-register operations = 1.5 jJ.S 1.0 jJ.S 

- Average instruction execution = 2.2 jJ.S 1.4 jJ.S 

- Longest instruction = 5.0 jJ.S 3.4 jJ.S 

• Low-power standby mode retains contents of general
purpose registers 

• Single +5 V supply. 
• All I/O pins TIL compatible 

Under program control. the l8 can be tailored to the needs 
of its user. It can be configured as a stand-alone microcom
puter with 4K of internal ROM. a traditional microprocessor 
that manages up to 120K of external memory. or a parallel
processing element in a system with other processors and 
peripheral controllers linked by the l-8us. In all configura
tions. a large number of pins remain available for I/O. 

OUTPUT INPUT Vee GND XTAL AS OS R/W RESET 

1 1 

I/O ADDRESS OR I/O ADDRESSIDATA OR I/O 
(BIT PROGRAMMABLE) (NIBBLE PROGRAMMABLE) (BYTE PR~GRAMMABLE) 

Z8 is a trademark of Zilog, Inc. 
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Svnertek. Z8612/Z8612A 
Development Device 

with Memory Interface 

~ 

Features 
• Complete microcomputer with on-chip RAM. ROM and 

liD 
- 128 bytes of on-chip RAM 
- 4K bytes of on-chip ROM 
- 32 liD lines 

• Two programmable 8-bit counter/timers. each with a 
6-bit programmable prescaler ' 

• Full-duplex UART clocked by an internal timer 
• 144-byte register file includes: 

- 124 general-purpose registers. each of which can 
be used as an accumulator. index register. storage 
element. address register or part of the internal 
stack 

- Four liD port registers 
- Sixteen status and control registers 

Description 
The functions of the Z8612 liD lines. AS. OS. R/W. XTAL 1. 
XTAL2 and RESET are identical to those of their Z8611 coun
terparts. The functions of the remaining 24 pins are as 
follows: 
Ao-A" . Program Memory Address (outputs). Ao-A" access 
the first 4K bytes of program memory. 

°0-°7 , Program Data (inputs). Program data from the first 4K 
bytes of program memory is input through pins 00 -07 , 

MOS. Program Memory Data Strobe (output, active Low). 
MOS is Low during an instruction fetch cycle when the first 
4K bytes of program memory a're being accessed. MOS 

Block Diagram 
OUTPUT INPUT 

• Register pointer permits shorter. faster instructions to 
access one of nine working-register groups 

• Vectored. prioritized interrupts for liD. counterltimers 
and UART 

• Expandable bus interfaces up to 60K bytes each of 
external program memory and external data memory 

• On-chip oscillator can be driven by a crystal. RC. LC or 
external clock source 

• High-speed instruction execution 8612 8612A 
- Working-register operations = 1 .5 p's 1.0 p.s 
- Average instruction execution = 2.2 p's 1.4 p's 
- Longest instruction = 5.0 p.s 3.4 p's 

• Low-power standby mode, retains contents of general
purpose registers 

• Single +5 V supply 
• All liD pins TIL compatible 

remains High during other program memory read cycles. 

SYNC.lnstructionSync(output, active Low). This strobe out
put is forced Low during the internal clock period preceding 
the beginning of an opcode fetch. 

SCLK. System Clock (output). SCLK is the internal clock out
put through a buffer. The clock rate is equal to one-half the 
crystal frequency. 

lACK. Interrupt Acknowledge (output, active High). lACK is 
driven High in response to an interrupt during the interrupt 
machine cycle. 

XTAl AS os RtW RESET 

~~~~~-L __ ~--. MDS 

v-------------~ SYNC 
SCLK '--___ ,.,..._--1'--- lACK 

I/O ADDRESS OR I/O ADDRESSJDATA OR 1/0 
(BIT PROGRAMMABLE) (NIBBLE PROGRAMMABLE) (BYTE PROGRAMMABLE) 

Z8 is a trademark of Zilog. Inc. 
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Synertek. 

Features 
• Prototyping version of Syr.ertek 8611 

• Piggyback 2732 EPROM program memory. 

• Pin-compatible with Z8611 masked-ROM for hardware 
debugging or low-volume production. 

• Complete microcomputer on-chip 

1 28 bytes of on-chip data RAM 

32 I/O lines 

Socket for 2732 4K x 8 EPROM 

• Two 14-bit counter/timers. 

• Duplex UART and baud-rate generator. 

Description 
The Synertek Z8613 Microcomputer Protopack Emulator is 
a ROM-less version of the Synertek 4K Z8 single-chip 
microcomputer. A removable 2732 EPROM plugged into the 

Block Diagram 

OUTPUT INPUT ' Vee GND XTAL AS OS RIW RESET 

1 1 

110 ADDRESS OR "0 ADDRESSIDATA OR 1/0 
(BIT PROGRAMMABLE) (NIBBLE PROGRAMMABLE) (BYTE PROGRAMMABLE) 

Z8 is a trademark of Zilog, Inc. 

© Ie MASTER 1983 

Z8613 
Prototypi ng Device with 
EPROM Piggyback 

• Vectored priority interrupt system .. 

• Up to 60K of external data memory. 

• Up to 60K of external program memory. 

• On-chip cyrstal. RC. or LC oscillator. 

• High-speed instruction execution. 8613 8613A 

Working-register operations = 1.5 JJ.s 1.0 JJ.s 

Averag~ instruction = 2.2 JJ.s 1.4 JJ.s 

• Single +5V supply voltage. 

• All inputs/outputs TTL compatible. 

24-pin '''piggy-back'' socket atop the Z8613 allows pin
compatible emulation of the Z8611 masked-ROM version. 

Package Drawing 

1545 
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Svnertek 
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Features 
• "ROMless" version of the Z8601 Single-Chip 

Microcomputer, capable of Addressing up to 128K Bytes 
of External Memory Space 

Description 
The Z8681 MCU is the "ROM less" version of the Z8601 
single-chip microcomputer and offers all the outstanding fea
tures of the Z8 Family architecture. Using the Z8681, it is 
possible to design a powerful microprocessor system incorpo
rating a minimum number of support devices. 

Port 1 is configured to function as a multiplexed Addressl 
Data bus (ADo-AD7), while Port 0 is software configurable to 
output address bits As-A,5' This provides for program 

Pin Functions 

RESET +5V 

RtW GND 

os XTALl 

AS XTAL2 

POo P20 

PO, P2, 

P02 P22 

PO"TO 
POl P2l 

PO"T 2 
(NIBBLE (BIT PRO· 

PROGRAMMABLE) PO. P2. GRAMMABLE) 
A.-A" 1/0 

POs P2s 

PO. P2t 

PO, P2, 

Pl 0 P30 

Pl, P3, 

P1 2 
P32 ,"O"T :I 

PO"T 1 (FOUR INPUT; 
(BYTE Pl l P3l FOUR OUTPUn 

PROGRAMMABLE) Pl. P3. SERIAL AND 
1/0 OR ADr,-AD, PARALLEL I/O 

Pl s P3s AND CONTROL 

Pl. Plt 

Pl, P3, 

Z8 is a trademark of Zilog. Inc. 
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Z8681 
Z8 Family 

Z8681 Microcomputer 

• Up to 24 Programmable liD Lines 

• 40-pin Package, Single +5 V supply, all Pins TIL 
Compatible 

memory and data memory space of up to 64Kbytes each. 
Located on-chip are 144 bytes of RAM, organized as a register 
file of 124 general-purpose registers, 16 control and status 
registers, and three liD port registers. (Port 1 cannot be util
ized as an liD register.) This file is divided into groups of 
working registers in such a way that short format instructions 
may be used to quickly access a register within a certain 
group. 

Pin Configuration 

+5V P3, 

XTAL2 P3, 

XTAL1 P2, 

P3, P2, 

P30 P2s 

ftlm P2. 

R/W P2l 

I>S P22 

AS P2, 

P3s P20 

GND P3l 

P32 P3. 

POo Pl, 

PO, Pl, 

P02 Pl s 

POl Pl. 

PO. Pl l 

POs P1 2 

PO. Pl, 

PO, Pl 0 

© Ie MASTER 1983 



Synertek. 

Features 
o Complete microcomputer with on-chip 

RAM, ROM and I/O 
o 64 bytes of on-chip RAM 
o 1 K bytes of on-chip ROM 
o 30 I/O lines 

o Subset of Z8 instruction set 

o Only 2 pins differ from those of Z8 
offering easy upgrade 

o One programmable 8-bit counter/timer 
with a 6-bit programmable prescaler 

o Ability to force all program memory 
fetches to reference external me~ory 

o 75-byte register file includes: 
o 60 general-purpose registers, each of 

which can be used as an 
accumulator, index register, storage 
element, address register or part of 
the internal stack 

o Four I/O port registers 
o Eleven status and control registers 

for'programming and polling the 
Z8S Microcomputer 

Description 
The Z8S microcomputer introduces a 

new level of sophistication to low-end 
single-chip architecture. It retains the 
power and versatility of the 28 
architecture while halving the ROM and 
RAM. Compared to earlier low-end 
single-chip microcomputers, the Z8S 
offers faster execution, more efficient use 
of memory, more sophisticated I/O and 
bit-manipulation capabilities, and easier. 
system expansion. 

Under program control, the Z8S can be 
tailored to the needs of its user. It can be 
configured as a stand-alone 
microcomputer with lk of ROM and 30 
I/O lines. If the user needs more program 
or data memory, some of the I/O pins 
may be traded off as external address 
lines. Thus, the Z8S may also address up 
to an extra 3k of external program or 
external data memory (or both for 6 
external kilobytes). Programs that grow 
beyond these bounds are best served by 
the Z8. The Z8 and Z8S differ only in two 

Z8 is a trademark of Zilog, Inc. 
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zas MCU 
Microcomputer 

o Register pointer permits shorter, faster 
instructions to access one of five 
working-register groups 

o Vectored interrupts for I/O and 
coun ter / timers 

o Expandable bus interfaces up to 4K 
bytes of external program memory and 
3K bytes of external data memory 

o On-chip oscillator can be driven by a 
crystal, RC, LC or external clock source 

o High-spee'd instruction execution 

o Working-register operations = 1.5 J.LS 
o Average instruction execution = 

2.2 J.LS 
o Longest instruction = 4.25 J.LS 

o Optional low-power standby mode 
retains contents of general-purpose 
registers 

o Single +5V supply 

o All pins TTL compatible 

pins, interrupt vectors, and some on-chip 
resources (memory, timer, UART, 
options). 

Block Diagram 
OUTPUT INPUT Vee GND 

1 1 

I/O ADDRESS OR I/O ADDRESS/DATA OR I/O 
(BIT PROGRAMMABLE) (NIBBLE PROGRAMMABLE)~ (BYTE PROGRAMMABLE) 

1547 
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Syqertek. 

Features 
• Complete CMOS microcomputer with on-chip RAM. 

ROM and I/O 
- 128 bytes of on-chip RAM 
- 4K bytes of on-chip ROM 
- 32 I/O lines 

• Two programmable 8-bit counter/timers. each with a 
6-bit programmable prescaler 

• Full-duplex UART clocked by an internal timer 
• 144-byte register file includes: 

- 124 general-purpose registers. each of which can 
be used as an accumulator. index register. storage 
element. address register or part of the internal 
stack 

- Four liD port registers 
- Sixteen status and control registers 

• Pin. function and object code compatible with 
Synertek 
HMOS Z86D1 MCU 

Description 
The Z86C01 is an implementation of the powerful Z8 
architecture in a high performance, N-well HCMOS 
process. The Z86C01 is capable of performing in the 
same socket as a Z8601 with at least an order of 
magnitude savings in power consumption. It is the first 

Block Diagram 
OUTPUT INPUT Vee GND 

1 1 

Z86C01 
Single-Chip 

CMOS Microcomputer 
with 2K ROM 

• Register pointer permits shorter. faster instructions to 
access one of nine working-register groups 

• Vectored. prioritized interrupts for liD. counter Itimers 
and UART 

• Expandable bLis interfaces up to 6DK bytes each of 
external program memory and external data memory 

• On-chip oscillator can be driven by a crystal. RC. LC or 
external clock source 

• High-speed instruction execution 
- Working-register operations = 1.5 JJS 

- Average instruction execution = 2.2 JJS 

- Longest instruction = 5 JJS 

• Low-power standby mode retains contents of general
purpose registers 

• Single +5 V supply 
• All 110 pins TIL compatible 

in a line of Synertek CMOS microcompute,rs based on 
the Z8 architecture. Future members of the family will 
have architectural enhancements in order to optimize 
speed/power performance, as well as different 
amounts of memory and 1/0 capabilities. 

XTAL AS os RiW RESET 

1/0 ADDRESS OR 1/0 ADDRESSIDATA OR 1/0 
(BIT PROGRAMMABLE) (NIBBLE PROGRAMMABLE) (BYTE PROGRAMMABLE) 

Z8 is a trademark of Zilog, Inc. 
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Features 
• High-Speed 16 x 16 Parallel Array Multiplier 
• 100 nsec Typical Multiply Time 
• Low Power (Icc = 300 rnA Typical) 
• Full Product Multiplexed at Output 
• 2's Complement, Unsigned or Mixed Operands 
• Input/Output Latches Selectable for Clocked or Trans

parent Mode of operation 

Description 
The SY66016 is a parallel array multiplier built using Syner
tek's advanced HMOS process technology. By use of a 
modified Booths algorithm and the state-of-the-art 2J.l. design 
rules, the SY66016 provides a performance comparable to 
existing bipolar TIL multipliers at less than half the power 
consumption (Icc = 300 rnA typical). 

Input data is accepted in the form of 16-bit 2's c~mplement 
and unsigned magnitude or mixed operands. At the output 
of the array a format adjust control (FA) allow the user to 
select a full 32-bit product or a left shifted 31-bit product 
suitable for 2's-complement only. 

The two halves of the product may be routed to a 16-bit 
three-state output port via a multiplexer. In addition the LSP is 

SY66016 
High-Speed 16 x 16 

Parallel Multiplier 

• Advanced HMOS Technology 
• Input/Output Levels TIL Compatible 
• Single +5V Power Supply 
• SY66016 Pin-for-Pin Functional Replacement for TRW 

MPY 16HJ and AMD 29516 

connected to the V-input through a separate three-state 
buffer. 

Applications of the SY66016 multiplier include a variety of 
digital signal-processing systems including floating-point 
processors, FFT processors, array processors, image/video 
processors, speech recognition and synthesis, digital filtering, 
modems, missile guidance, etc. 

In the SY66016 the X, Y, MSP and LSP registers have inde
pendent clocks (CLKX, CLKY, CLKM, CLKL). The output 
multiplexer control (MSPSEL) uses a pin which is a supply 
ground in the TRW MPY 16HJ. When this control is LOW the 
function is that of the MPY 16HJ, thus allowing full 
compatibility. 

PIN CONFIGURATION Block Diagram 
X4 
X3 

X2 
Xl 
Xo 

OEL 
CLKL 
CLKY 
Po, Yo 

P1 , Y1 

P2, Y2 

P3• Y 3 
P4 • Y4 

P5 • Y5 

P6. Y6 
Pl. Yl 
Pa. Ya 
Pg Yg 

Pl0: Y10 

Pll. Y11 
P12, Y12 

P13, Y13 

P14• Y14 

P15, Y 15 
Po, P 16 

Pl. P17 
P2 , P1a 

P3' P19 
P4, P20 

P5 • P21 
P6 , P22 
Pl. P23 
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X5 

X6 
Xl 
Xa 
Xg 

XlO 

Xll 

X12 

X13 

X14 

X15 
CLKX 
RND 
XM 
YM 
+VCC 

+VCC 

GND 
GND 

FT 
RS 

OEP 
CLKM 
P31 • P15 

P3Q. P14 
P29 • P13 

P2a, P12 
P2l. P ll 

P26. Plo 

P25. Pg 

P24 • Pa 

FA 

FT 

CLKM 

CLKL 

MULTIPLIER 
ARRAY 
16 x 16 

FORMAT ADJUST . 

LSP 
REGISTER 

16 
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Svnertek. -- SY66016 

Definition of Signals. 

X1S-XO Multiplicand Data inputs. MSPSEl Selects either MSP (LOW) or LSP (HIGH) to 

Y1S-YO Multiplier Data inputs or least significant be available at the product output port. 

product (LSP) output. RND Round control for the rounding of 

XM, YM Mode control inputs for each data word; the MSP. 

(TCX, TCY)* LOW for unsigned data and HIGH for 2's OEP (TRIM)* Three-state enable for product output port. 
complement data. . OEl (TRll)* Three-~tate enable for routing LSP through 

FA (RS)* Format adjust control selects either a full Y input/output port. 
32-bit product (HIGH) or a left shifted 31- ClKX Register Clock, X'5-0, XM, RND 
bit product with the sign bit replicated in 
the LSP (LOW). This control is normally ClKY Register Clock, Y'5-0, YM, RND 

high, except for certain fractional 2's com- CLKM MSP Register Clock 
plement applications. 

ClKl LSP Register Clock 
FT Feedthrough control (HIGH) makes both 

MSP and LSP registers transparent. *TRW MPY 16HJ pin designation. 
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For Key Data On Every Ie On This 
Board, The Place To Look Is ... 

This Signetics Memory Module provides 256K bytes of dynamic random 
access memory, plus parity protection. 

Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of Ie MASTER. 

Surveys conducted by Ie MASTER, integrated cir
cuit manufacturers, and independent research 
agencies confirm that four out of five Ie MASTER 
users have specified one or more products as the 
result of using Ie MASTER. 

Device No. 
74LSOO 
74LS08 
74LS04 
74LS20 
74LS32 
74LS37 
74LS24 
74LS74 
74LS132 
74LS112 
74LS10 
74LS244 
74LS645 
AM25LS2521 
74S38 
N7411 
N74S40 
TMS4164 
7641 
7642 

Description 
Quadruple 2-lnput NAND Gate 
Quadruple 2-lnput AND Gate 
Hex Inverter 
Dual 4-lnput NAND Gate 
Quadruple 2-lnput OR Gate 
Quadruple 2-lnput NAND Buffer 
Schmitt Trigger 
Dual D-Type Edge-Triggered Flip-Flop 
Quadruple 2-lnput Schmitt Trigger 
Dual J-K Edge-Triggered Flip-Flop 
Triple-3-lnput NAND Gate 
Octal Buffer/Line Driver 
Octal Bus Transceiver. 
8-Bit Equal-to Comparator 
AND/NAND Gate 
Triple-3-lnput AND Gate 
Dual 4-lnput NAND Buffer 
64K Dynamic RAM 
512 x 8 PROM 
1K x 4 PROM 

Representative list of ICs on Signetics SMVME3100 Memory 
Card. Key specifications for all of these ICs can be found in 
IC MASTER. 

p,IEIC MASTER 
BE SURE. BEGIN WITH THE Ie MASTER 
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TMS99000 16-Bi.t Microprocessor Family 

The TI 99000 Family provides a choice of high-performance, and single-chip microprocessors and microcomputers. Each is unique. 
An advanced architecture, bus structure, and instruction set common to the entire Family provide design ease and flexibility, high 
performance, economy, and other benefits for both designer and user. Fully supported by software, software development systems, 
and TI's technical assistance, these circuits are available now. The key microprocessors of the 99000 Family include: 

TMS9900 MICROPROCESSOR. The TMS9900, introduced 
in 1977, is the world's first 16-bit microprocessor. The 
TMS9900 is backed by an established base of software, design 
support, and AMPL development systems. Key features in
clude: 16-bit instruction word; 8- and 16-bit data format; bi
directional parrallel data bus; direct addressing of up to 64K 
bytes; 69 instructions, including multiply and divide; 7 ad
dressing modes; 17 prioritized interrupts; and a unique bit 
serial I/O is addition to general memory-mapped I/O. For 
military applications, the SBP9989 provides the operating 
temperature range and radiation tolerance of the SBP9900A 
with the added feature of twice the throughput of the 
SBP9900A. 

TMS9980A AND TMS9981 MICROPROCESSORS. Lower
cost versions of the TMS9900 featuring an 8-bit memory data 
bus for smaller systems needing 9900 16-bit capabilities. 
TMS9980A and TMS9981 are similar, except for minor dif
ferences.in 'supply voltages and clock-drive requirements. 

TMS9940 MICROCOMPUTER. The TMS9940 is the world's 
first single-chip 16-bit microcomputer featuring 2048 bytes of· 
ROM and 256 bytes of RAM on-chip. Key features include: 9900 
CPU architecture and instruction set; 4 prioritized interrupts; 
on-chip timer/event counter; and 32 general purpose I/O ports. 
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TMS9995 MICROPROCESSOR. Contains a performance 
enhanced CPU, on-chip 256 bytes of RAM, and external 
memory and I/O bus to bring speed and low chip count for 
systems requiring both high performance and low system 
cost. Key Features include 9900 instruction set incluc;ling sign
ed multiply and divide; 256 bytes of on-chip RAM; on-chip 
16-bit interval timer/event counter; on-chip I/O mapped flag 
register; 7 prioritized interrupts; 64K bytes memory ad
dressability; and an on-chip 12-MHz clock generator. 

TMS99000 MICROPROCESSORS. The 99000 Family is the 
third and newest family of advanced 16-bit microprocessors 
from TI. With performance 5 to 7 times that of the TMS9900, 
the 99000 Family features 84 powerful instructions that are a 
direct superset of the 9900. With a fast, 167 nanosecond cycle 
time, the 99000 family of processors can perform a memory-to
memory move in just 0.8microseconds.Also new for the 99000 
Family is both parallel and serial I/O address space for flex
ibility in configuring input/output devices. The first member of 
the 99000 Family is the TMS99105 Advanced 16-bit 
Microprocessor. The TMS99105 supports all the features of the 
99000 Family. The TMS99110 Advanced 16-bit Microprocessor 
includes all the features of the TMS99105 with the addition of 
the 12 single-precision floating point instructions. 

o 2 3 4 5 6 

RELATIVE INSTRUCTION EXECUTION SPEED 

7 8 
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The 99000 Family of Microprocessors and Microcomputers 

DEVICE NUMBER 

FEATURES 
TMS99110A TMS99105A TMS9995" TMS9940M SBP9989 TMS9981 TMS9980A TMS9900-40" 

Minimal System 
Chip Count 5 5 3 1 5 3 3 6 

Clock Rate (MHz) 24 24 12 4 4_4 2_5 2_5 -3,4 

Max Memory Reach (Bytes) 
Stand-Alone 256k 256k 64K 2K 128K 16K 16K 64K 
Memory Mapper 16M 16M 16M NA 16M 4M 4M 16M 

On-chip Memory (Bytes) 
ROM 1024 1024 0 2048 NA NA NA NA 
RAM 32 32 256 128 NA NA NA NA 

Addressing Modes 7 - 7 7 7 7 7 7 

Number of Instructions 96 84 73 73 73 69 69 69 

Development System AMPL AMPL AMPL AMPL AMPL AMPL AMPL AMPL 

Power Supply +5V +5V +5V +5V 400 mA +5,+12V :t 5,+ 12 V ±5,+12V 

Temperature Range O°C to 70°C - 55°C to 125°C O°C to 70°C 

On-chip Clock Yes Yes Yes Yes No Yes No No 

CRU Address Reach 32K 32K 32K 256 32K 4K 4K 4K 

Package 
Pins 40 40 40 40 64 40 40 64 
Type N,J N,J N,J N,J J N,J N,J N,J 

" Available in Industrial Temperature Range (- 40°C to + 85°C) 

TMS99000 Family Instruction Set 

MNEMONIC DESCRIPTION MNEMONIC DESCRIPTION 

A Add Word (16-bit) LWPI Load Workspace Pointer Immediate 
AB Add Byte (8-bit) MOV Move Word 
ABS Absolute Value MOVB Move Byte 
AI Add Immediate MPY Multiply 
AM Add Multiple (32-bit) MPYS Signed Multiply 
ANDI AND Immediate NEG Negate 
B Branch ORI OR Immediate 
BIND Branch Indirect RSET External Reset 
BL Branch and Link RTWP Return to Workspace Pointer 
BLWP Branch and Load Workspace Pointer S Subtract (16-Bit) 
BLSK Branch Immediate and Push Link to Stack SB Subtract Byte (8-Bit) 
C Compare Word SBO Set Bit to One (I/O) 
CB Compare Byte SBZ Set Bit to Zero (I/O) 
CI Compare Immediate SETO Set Word to Ones 
CKOF External Clock Off SLA Shift Left Arithmetic 
CKON External Clock On SLAM Shift Left Arithmetic Multiple (32-Bit) 
CLR Clear Word SM Subtract Multiple (32-Bit) 
COC Compare Ones Corresponding SRA Shift Right Arithmetic 
CZC Compare Zeros Corresponding SRAM Shift Right Arithmetic Multiple (32-Bit 
DCA"", Decimal Correct Add SRC Shift Right with Carry 
DCS"" Decimal Correct Subtract SRL Shift Right Logical 
DEC Decrement SOC Set Ones Corresponding Word 
DECT Decrement By Two SOCB Set Ones Corresponding Byte 
DIV Unsigned Divide STCR Store Communication Register-Unit (I/O) 
DIVS Signed Divide STST Store Status 
IDLE Idle Processor STWP Store Workspace Pointer 
INC Increment SWPB Swap Bytes 
INCT Increment By Two SZC Set Zeros Corresponding Word 
INV Invert SZCB Set Zeros Corresponding Byte 
JXX Jump (1-unconditional, 12-conditional) TB Text Bit (I/O) 
LDD" Long Distance Destination (Memory Mapper Control) TCMB Test and Clear Memory Bit 
LDCR Load Communications Register Unit (I/O) TMB Test Memory Bit 
LOS" Long Distance Source (Memory Mapper Control) TSMB Test and Set Memory Bit 
LI Load Workspace Register Immediate X Execute 
LlMI Load Interrupt Mask Immediate XOP Extended Operation (Software Context Switch-16 
LREX Load External 
LST Load Status Register 
LWP Load Workspace Pointer 

"Implemented in TMS99110A only_ 

""TMS9940 only_ 

AR Add Real 
SR Subtract Real 
MR Multiply Real 
DR Divide Real 
LR Load Real 
STR Store Real 
NEGR Negate Real 

© Ie MASTER 1983 

XOP's) 
XOR Exclugive-OR 

TMS99110 FLOATING POINT FUNCTIONS 

CR Compare Reals 
CIR Convert Integer to Real 
CER Convert Extendo::d Integer to Real 
CRI Convert Real to Integer 
CRE Convert Real to Extended Integer 
MM Multiply Multiple (32 bit integer x 32 bit integer >64 bit general 

source/destination) 
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TMS99000 Family of Advanced Peripherals 

The 99000 Family contains a wide selection of system support circuits used to easily and cost effectively per
form peripheral and interface functions, such as data communications, memory functions, special signal pro
cessing, and display. Included are controllers, latches, encoders, and others. The bus structure, architecture, 
1/0 features, and other characteristics of these peripherals and interface circuits are compatible with other 
members of the 99000 Family. 

As additional peripheral and interface circuits are added to the Family, they will be compatible with existing 
members. 

Peripheral and Interface Circuits 

FUNCTION DEVICE TECHNOLOGY INTERFACE DATA TRANSFER NO. OF 
NUMBER TO CPU RATE (MAX) PINS PACKAGE 

Digital 1/0 

Program System Interface 

Octal I/O and Priority Encoders 

Communications Interface 

Async. Comm. Controller 
Sync. Comm. Controller 
IEEE 488 Interface 
FSK MODEM·Bell 103 Compo 
Pulse, Dual-Tone Dialer 
Data Encryption Unit 

Memory Interface 

Floppy Disk Controller 
Multi-Processor Interface 

Video Interface 
Video Display Processor 

Composite Video 
R-G-B Output 
R-G-B Output 

CRT Controller 

• SMC second source 
•• Planned new products 

NA = Not Applicable 
All Power Supplies Are Rated At + 5V 

1554 

TMS9901 NMOS 

TIM9905 
TIM9906 
TIM9907 LS TTL 
TIM9908 

TMS9902A 
TMS9903 
TMS9914A 
TMS99532 NMOS 
TMS99531· • 
TMS99541·· 

TMS9909 NMOS 
TMS99650·· 

TMS9918A NMOS 
TMS9928A 
TMS9929A 

TMS9927/5027" NMOS 
TMS9937/5037" 

Serial NA 40 N,J 

Serial NA 16 N,J 

Serial 19.2K Baud Hi 
Serial 19.2K Baud 20 

Parallel 1M Bytes/Sec 40 
Parallel 300 Bits/Sec 18 N,J 
Parallel NA 14 
Parallel 5.1K/Baud 40 

Parallel 2M Bits/Sec 40 N,J 
Parallel NA 40 

Composite Video 
Parallel 525 Line 40 N,J 

625 Line 

Parallel NA 40 N,J 

@ Ie MASTER 1983 
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TMS99000 Fam'ily of Advanced Peripherals 

RS232 

SDLC. HDLC 
BI SYNC 

INPUT 

OUTPUT 

SECURITY 
COMMUNICATIONS 

@ Ie MASTER 1983 

TMSS903 
SYNCHRONOUS 

COMMUNICATIONS 
CONTROLLER 

TlM990S 
DATA 

MULTIPLEXOR 

TlM9906 
ADDRESSABLE 

LATCH 

TMS99541 
DATA 

ENCRYPTION 
DEVICE 

TlM99610 
MEMORY 
MAPPER 

UPTD 
16M BYTES OF 

MEMORY 

MICROPROCESSORS 

TMS99105 TMS9900 TMS9995 
TMS99110 TMS9981 SBP9989 

TMS9909 
flOPPY DISK 
CONTROLLER 

TMS9914A 
GPIB 

ADAPTOR 

TMS9918A 
VIDEO 

DISPLAY 
PROCESSOR 

TMS9928At29A 
VIDEO 

DISPLAY 
PROCESSOR 

UP TO FOUR 
DUAL SIDE 

DOUBLE DENSITY 
DRIVES 

COLOR 
TV 

DRC. 
, . . MONITOR 

~VIDEO TERMINAL 

l,"ONE LINES , . 

MICROPROCESSOR 
BUS 

1555 

en 
+-' 
C 
Q) 

E 
::J 
~ 
+-' 
en 
C 

en 
co 
X 
Q) 

J-



C/) ... 
C 
Q) 

E 
:J 
L. ... 
C/) 

C 

C/) 

CCS 
X 
Q) 

I-

~ 
TEXAS INSTRUMENTS 

Vr INCORPORATED 

PROGRAMMABLE PRODUCTS DIVISION • MIS 6432 
POST OFFICE BOX 1443 • HOUSTON, TEXAS 77001 

TMS7000 8-Bit Microcomputer Family 
The f.irst microprogrammable 8-bit microcomputer 

Setting new VLSI standards in cost, performance, and flexibility 
with unique chip design and rich instruction set. .. 

The TMS7000 is the newest, most cost-effective system solu
tion for a-bit microcomputer applications, such as computer 
peripherals, telecommunications, industrial control, 
automotive, appliances, toys, and games. The significantly 
smaller chip size of the TMS7000 means lower cost. The 
singular VLSI design concept provides the ability to add family 
members quickly and easily by simply inserting new areas on 
the chip for additional memory capacity or functions. 

The TMS7000 instruction set, variety of addressing modes, and 
unequaled architecture maximize throughput while minimizing 
memory requirements. The instruction set contains the usual 
byte-oriented instructions, and in addition offers multiplica
tion, double precision arithmetic, and single- and multiple-bit 
testing, as well as BCD arithmetic. 

At the heart of the TMS7000 family is TI's newly developed 
STRIPCHIP ARCHITECTURE TOPOLOGY (SCAT). The 
TMS7000 is a unique memory-like array-structured chip, 
resulting in a significant size reduction. Smaller chips equate 
to lower prices. 

Another feature of SCAT is the control ROM used to define the 
instruction set. This feature allows customizing of the 
TMS7000 instruction set. 

Five memory expansion modes allow trade off of 1/0 pins for 
easy interface to a wide range of external memory and 
peripheral devices. Up to 64K may be addressed for increased 
configuration flexibility. 

FEATURES 

ROM (Bytes) 

RAM (Bytes) 

1/0 BITS 

SERIAL PORT 

NO. OF MEMORY 
EXPANSION MODES 

NO. OF INTERRUPTS 

8·BIT TIMER/EVENT 
COUNTER 

INTERNAL CLOCK 
FREQ (MHz) 

EXTERNAL CRYSTAL 
FREQ 

OPERATING VOLTAGE 

POWER CONSUMPTION 
(mW) @ 5 VOLTS 

POWER DOWN CURRENT 

TECHNOLOGY 

DIP PACKAGE 

• Planned new product 
•• On·Chip UART 

1556 

TMS7000 TMS7020 

0 2K 

128 128 

32 32 

NO NO 

5 5 

3 3 

YES YES 

2.5/4.0 2.5 

5.0/8.0 5.0 

5 5 

500/600 500 

- -

SMOS SMOS 

40-pin 40-pin 

I ALU 
OUTPUT 
I BUS 

Ti 
Vcc Vss 

DEVICE NUMBER 

TMS7040 TMS70E40' 

4K 4K(EPROM) 

128 128 

32 32 

NO NO 

5 4 

3 3 

YES YES 

2.5 2.5 

5.0 5.0 

5 5 

500 650 

- -

SMOS SMOS 

40-pin 40·pin 

TMSJOOO BLOCK DIAGRAM 

RESET 

TMS7041' 

4K 

128 

32 

YES-' 

4 

3 

YES 
(2) 

2.5/4.0 

5.0/8.0 

5 

6501750 

-

SMOS 

40·pin 

MEMiiiiYiiATA - I 
BUS 

MODE CONTROL 

TMS70C20' 

2K 

128 

32 

NO 

5 

3 

YES 

1.5 

3 

5 

30 

51iA 
Si Gate CMOS 

40·pin 
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TMS1000 4-Bit Microcomputer Family 

For high-volume low-cost applications, no other 
microcomputer family has enjoyed the continued 
popularity of the TMS1000 family of 4-bit single-chip 
microcomputers. Since its introduction in 1974, the 
TMS1000 family has become the world's most widely 
used microcomputer, with over 80 million units shipped 
for applications as diverse as microwave ovens, elec
tronic toys and games, television tuners, dishwashers, 
radios, scanners, and security systems. 

Available in PMOS, CMOS, and LMOS {Low-power 
PMOS} processes with wide variations of ROMIRAM, 
package sizes, 1/0, output drive capability, and clock 
speeds, the family offers well over 40 base-sets to fit in
to various end-equipment applications at the lowest 
system cost. The unique functionality of the microcom
puter is determined by the customer-specified software 
that is mask-programmed into the ROM at the factory. 

Several years of learning curve experience have 
resulted in continued unit cost reduction with 
significantly improved reliability. 

'NPUTS ...... ,.E 
·DAUIUSS 
·KETIOARD 
• SWITCHES 

FULLY 
BUFFERED 

ElTERJIiIAlCLOCI 
DRIVE IF NEEDED 

1~~::i~~~~~:';~ 

5SSTANDARO 
INSTRUCTIONS 

VARIA.LEDATA 
STORAGE 

CUSTOM SOfTWARE 
PROGRAM STORAGE 

AND SELF· TESTING ROUTlN( 

PROGRAMMABLE 
OATAOUTPUT$TO 
CUSTOM£RNEEDS 

USIDTD 
MUlTIPLEX 

INPUTS 

SIMULTANEOUSLY 
• SCAtil INPUTS 
• REFR[$HOI$PLAY 

fREESCPYFOR 
MORE EfFICI(NT USE Of 

COMPUT£RTlME 

TYPICAL BLOCK DIAGRAM 

TMS1000 PMOS Series 

FEATURES TMS1700 TMS1000 TMS1070 TMS1200 TMS1270 

Supply Voltage (V) 9/15 9/15 9/15 9/15 9/15 

ROM (8·Bit Bytes) 0.5K 1K 1K 1K 1K 

Data RAM (Bits) 32x4 64x4 64x4 64x4 64x4 

K/L Inputs 4/0 4/0 4/0 4/0 4/0 

'R' Individually 
Addressed Outputs 9 11 11 13 13 

1/0 
'0' Parallel 
Latched Data Outputs 8 8 8 8 10 

Subroutine Levels 1 1 1 1 1 

Output Voltage (V) -9/-15 -9/-15 -301-35 -91-15 - 301- 35 

Packaoe Pin Count 28 28 28 40 40 

Power Dissipation (mW) 36/68 36/68 45/105 36/68 45/105 

Evaluator (ROM less Chip) SE1000P 

Emulator Support AMPL1000 

© Ie MASTER 1983 

The TMS1000 family is well supported with extensive 
design, test and application support. A complete line of 
development tools .in the form of ROM less evaluator 
chips, System Evaluator boards, and AMPL 1000 
systems {consisting of Editor, Assembler, In-Circuit 
Emulators, and diagnostics} are available to the user to 
develop his custom software. 

There is an on-going effort in further cost-reduction and 
reliability improvement and several new additions to the 
family are planned in the future to meet future user pro
duct and application requirements. 

TMS1000 Microcomputer Family 

Technology 

LMOS 

(with LCD Drive) 

CMOS 

PMOS 
(with AID) 

PMOS 
(30 Volt) 

e PMOS 
(9 Volt) 

I 
0.5K 

DEVICE NUMBER 

~ 1070 

~ 1000 

1K 

B e 

8lB 1170 

~ 1100 

I 

2K 
ROM Size (8·Bit Bytes) 

§ 2400 

8lB 1470 

8lB 1400 

I 

4K 

TMS1100 TMSl170 TMS1300 TMS1370 TMS1400 TMS1470 TMS1600 TMS1670 

9/15 9/15 9/15 9/15 9 9 9 9 

2K 2K 2K 2K 4K 4K 4K 4K 

128x4 128x4 . 128x4 128x4 128x4 128x4 '28x4 128x4 

4/0 4/0 4/0 4/0 4/0 4/0 4/4 4/4 

11 11 16 16 11 10 16 16 

8 8 8 8 8 8 8 8 

1 1 1 1 3 3 3 3 

-9/-15 ~ 301- 35 -9/-15 - 301-35 -9 -30 -9 -30 

28 28 40 40 28 28 40 40 

45/105 45/105 45/105 45/105 63 63 63 63 

SE1100P SE1400P 

AMPL1400 
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TMS1000 CMOS Series 
DEVICE NUMBER 

FEATURES TMS1000C TMS107oC TMS1200C TMS1270C TMS1100C TMS1300C TMS1oo4C •• 

Supply Voltage Range (V) 3·6 3·6 3·6 3·6 3·6 3·6 3·6 

ROM (8·Bit Bytes) 1K 1K 1K 1K 2K 2K 1K 

Data RAM (Bits) 64x4 64x4 64x4 64x4 128x4 128x4 256x4 

K/L Inputs 4/0 4/0 4/4 4/4 4/0 4/4 4/0 
'R' Individually Addressed , 

I/O Output Latches 10 10 16 16 10 16 10 
'0' Parallel Latched 
Data Outputs 8 8 8 8 8 8 8 

Subroutine Levels 3 3 3 3 3 3 3 

Output Levels (V) 5 30 5 30 5 5 5 

. Package Pin Count 28 28 40 40 28 40 28 

Power I Operating Mode (mW @ 5 V) 3.5 5 3.5 5 5 5 5 

Dissipation I Halt Mode (~W @ 5 V) 0.5 5 0.5 ,5 5 5 5 

Evaluator (ROM less Chip) SE1000C SE1100C SE1004C'' 

Emulator Support AMPL 1OO0C AMPL 1004C" 

TMS2100 Series (Expanded I/O with A/D CO'nverters) 

FEATURES TMS2100 

Supply Voltage (V) 9 

ROM (8·Bit Bytes) 2K 

Data RAM (Bits) 128x4 

'K' and 'J' Inputs 4 

'R'Bi·Directional 4 

'R' Individually 

I/O Addressed Outputs 7 
'0' Parallel Latched 
Data Outputs 8 

Interrupts 1 

TimeJ/ECI Yes/No 

8·Bit A/D 1 

Zero·cross Detector Yes 

Subroutine Levels 4 

Outpui Voltage (V) -15 

Package Pin Count 28 

Power Dissipation (mW) 90 

Evaluator (ROM less Chip) 

Emulator Support 

TMS2200 LMOS Series (Low Power) 
DEVICE NUMBER 

FEATURES 
TMS2220 TMS2240 

Supply Voltage (V) 3 3 

ROM (8·Bit Bytes) 2K 2K 

Data RAM (Bits) 128x4 128x4 

K/L Inputs 4/0 4/0 
I/O 

'R' Lines 4·8 8·13 

Duty Cycle 1/4 1/4 
LCD 

Drive 
Select Lines 8·12 15·20 

Display Digits 4·6 7.5·10 

Segments 32·40 60·80 

Subroutine Levels 3· 3 

Output Voltage (V) -3 -3 

Package Pin Count 28 40 

Power I Slow Mode (;J..W) 180 180 

Dissipation I Fast Mode (;J..W) 1200 1200 

Evaluator (ROM less Chip) SE2240 

Emulator Support AMPL2240" 

"Planned new product 

1558 

DEVICE NUMBER 

TMS2170 TMS2300 TMS2370 TMS2400 TMS2470 TMS2600 TMS2670 

9 9 9 9 9 9 9 

2K 2K 2K 4K 4K 4K 4K 

128x4 128x4 128x4 256x4 256x4 256x4 256x4 

4 8 8· 4 4 8 8 

4 4 ' 4 4 4 4 4 

6 15 14 7 6 15 14 

8 8 8 8 8 8 8 

1 1 1 1 1 1 1 

Yes/No YeslYes YeslYes Yes/No Yes/No Yes/Yes Yes/Yes 

1 2 2 1 1 4 4 

Yes Yes Yes Yes Yes Yes Yes 

4 4 4 4 4 4 4 

-35 -15 -35 -15 -35 -15 - 35 

28 40 40 28 28 40 40 

90 90 90 105 105 105 105 

SE2100 SE2400 

AMPL2100 AMPL2400" 

TMS2132 Microcomputer With 
On'-Board Complex Sound Generator 

DEVICE NUMBER 
FEATURES 

TMS2132 

Supply Voltage (V) 9 

ROM (8·Bit Bytes) 2K 

Data RAM (Bits) 128x4 

K/L Inputs 4/0 

LED Digit Inputs 9 

I/O LED Segment Outputs 8 

'Complex Sound 
Generator Outputs (T, I) 2 

Subroutine Levels 3 

Output Voltage (V) -9 

Package Pin Count 28 

Power Dissipation (mW) 100 

Power On/Off YES 

Evaluator (ROM less Chip) SE2130 

Emulator Support AMPL2130 

• Complex Sound Generator ~onsists of 2·Tone Generators and 1 White Noise 
Generator With Individual Attenuators for Each Generator. 

© Ie MASTER 1983 
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Firmware Products 

TI firmware products are preprogrammed versions of the TMS1000 Family intended for specific applications. These 
products use standard TMS1000 chips and TI-developed software algorithms. So, there are no software development 
expenses. Products are available off-the-shelf. Some have built-in test routines. Time to production is minimized. Cur
rently available firmware products include: 

·ConwItTMS1I)otIw ... ,II.t'm,"ult 
C81111 10' lull d.KIII',tOn 0' TMS1000 

"Corowlt TMS1976 d't' m,fluli IOf lull 
tl.tlroe.l,ndmtochlluc.lqllCd'YI'OIl\ 

TMS1117NLP APPLIANCE CONTROLLER/TIMER 
WITH TMS1976 CAPACITIVE TOUCH CHIP 

TMS1121 NLL-Universal Timer Controller 

'",MH' __ 'J'_'" --.- ... _- , ... ~ ... .... __ ._, ... _..-1 

TMS1121NLL UNIVERSAL TIMER BLOCK DIAGRAM 

User programmable microcomputer which drives a 4-digit LED clock display and functions as a time-of-day, 
day-of-week controller with up to 18 programmable timer sets. 

TMS1020NLL-Programmable Timer Controller 
Real-Time Clock/Timer whose output lines can control various outputs in sequential mope. 

TMS2372NLL-User Programmable Climate Controller 
Controls the temperature of 1 or 2 areas and drives a 4-digit UF display that shows the temperature and 
time-of-day. , 

TMS1018NLL-Arithmetic Processor 
Performs arithmetic operations ,on BCD numbers up to 10 digits including lIx and x2, and performs simple 
control functions (keyboard interface). 

TMS0117N LP~Arithmetic Processor 
Performs arithmetic operations on BCD numbers up to 10 digits and interfaces with other processors. 

TMS1117N PL- User Programmable Appliance Controller 
Decodes operator inputs from a capacitive-touch keyboard and translates these inputs into specific 
appliance control-signals. 
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TMS1000 Family Development Systems 

The TMS1000 family of microcomputers are supported by the AMPL 1000 line of development systems. The 
AMPL 1000 system can be broken into software a.nd hardware components. The hardware consists of an 
emulator buffer with specific SE emulator boards, while the software consists of a completely self·contained 
editor, assembler, emulator control, and diagnostics. 

TMS1000 AMPL Development Systems 

EMULATOR KITS DEVICES SU'PPORTED 

TMAM6075 TMS1000/1070/1100/1170/1200/1270/1300/1370/1700 PMOS Family Members 
TMAM6071 TMS1000/1070/1100/1170/1200/1300 CMOS Family Members 
TMAM6073 TMS1400/1470/1600/1670 PMOS Family Members 
TMAM6081 TMS2100/2170/2300/2370 PMOS Family Members 

The Following Texas Instruments Host Computers Support the AMPL 1000 Development Systems 

FEATURES 

RAM Main Memory (Bytes) 

Hard Disk Drives 

Floppy Disk Drives 

Total Disk Storage (Bytes) 

Number of Terminals Included 

CPU Clockspeed (MHz) 

Operating System 

* See pages 1748 and 1749 for further information. 
DSDD: Double-sided, Double-Density Floppy Disk 

TMS1000 FAMILY HOST COMPUTERS 

TMAM9000· TMAM9010· 

64K 256K 

1 (Dual) 

2 
DSOO 

2.2M 9.4M 

1 1-2 

4 10 

TX5 OX 

TMAM9021 TMAM9041 

256K 320K 

2 (Dual) 2 

18.8M 89.4M 

2-4 4-8 

10 10 

OX OX 

The following is a list of ROM less Microcomputers to aid the user in ensuring that his algorithm in EPROM is 
functionally correct before he commits it to a MASK·ROM device. 

System Evaluators 
SYSTEM EVALUATOR DEVICES SUPPORTED 

SE1000P TMS1000/1070/1200/1270/1700 PMOS Family Members 
SE2200P TMS1100/1170/1300/1370 PMOS Family Members 
SE1000C TMS1000/1200 CMOS Family Members 
SE1004C·· TMS1004 CMOS Family Member 
SE1100C TMS1100/1300 CMOS Family Members 
SE1400P TMS1400/1470/1600/1670 PMOS Family Members 
SE2100P TMS2100/2170/2300/2370 PMOS Family Members 
SE2400p·· TMS2400/2470/2600/2670 PMOS Family Members 
SE2130P TMS2132 PMOS Family Member 

Texas Instruments also offers the ROM less microcomputers listed above with the following fully assembled and 
tested evaluation boards. . 

System Evaluator Boards 

EVALUATOR BOARDS BOARD CONTENTS 

SEB1000P PCB Assembly With SE1000P, EPROM Program Memory and O-PLA PROM 
SEB1100P PCB Assembly With SE1100P, EPROM Program Memory and O-PLA PROM 
SEB1000C PCB Assembly With SE1000C, EPROM Program Memory and O-PLA PROM 
SEB1004C·· PCB Assembly With SE1004C, EPROM Program Memory and O-PLA PROM 
SEB1100C PCB Assembly With SE1100C, EPROM Program Memory and O-PLA PROM 
SEB1400P PCB Assembly With SE1400P, EPROM Program Memoryand O-PLA PROM 
SEB2100P PCB Assembly With SE2100P, EPROM Program Memory and O-PLA PROM 
SEB2400p·· PCB Assembly With SE2400P, EPROM Program Memory and O-PLA PROM 
SEB2130P" PCB Assembly With SE2130P, EPROM Program Memory and O-PLA PROM 

•• Planned new product 
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Let Your Product Speak For Itself 
Whether it's appliances, automotive consoles, transaction terminals, office systems, telecommunications, 
robotics, or electronic toys and games, TI's Solid State Speech ™ technology promises to have a dramatic im
pact on design, now, and for generations to come. 

TI's Solid State Speech technology provides a revolutionary approach to the design of man-machine inter
faces. A wide variety of applications can benefit from this technology due to the high intelligibility, reliability, 
and low cost of Solid State Speech reproduction. 

The development of Solid State Speech technology at Texas Instruments began with the analysis of the 
human mechanisms for production and perception of speech. Based on the mechanisms of natural speech 
production, a model of the speech production process was implemented using digital signal processing 
techniques. This model is the basis for Tl's Solid State Speech products. 

The speech recording/processing begins by recording actual human speech, extracting energy and pitch in
formation, and then using Linear Predictive Goding (LPG) analysis to produce data suitable for the digital 
speech model. These techniques faithfully preserve the character of the speaker's voice, including intonation, 
accent, dialect, and pitch in any language. Whole phrases and sentences, as well as single words and sounds, 
can be reproduced, preserving authentic human inflections. The result is more lifelike, natural sounding 
speech. 

Value to the user of Tl's LPG technique is its modest memory requirement compared to other approaches. 
Brute-force storage of speech signals can be accomplished by sampling and converting speech at an 8 to 
10-kilohertz clock rate. This results in a digital data rate of 100,000 bits per second of speech. Pulse-coded 
modulation (PGM) codecs and companding techniques have found acceptance in new, all-digital telecom
munications systems'. However, their data rate of 64,000 bits per second is still too high for many applica
tions. 

Linear Predictive Goding provides speech quality comparable to other techniques, yet it only requires an 
average data rate of about 1,600 bits per second. With the advent of 128K-bit and larger storage devices, LPG 
packs minutes of high-quality speech into memories that would hold only one ortwo seconds of speech using 
other techniques. To illustrate, a speech reproduction of the words "Texas Instruments" requires approx
imately 90 times as many bits using digitized speech techniques as it requires with LPG. Using these techni
ques a single 128K-bit ROM can hold as many as 200 words. 

@ Ie MASTER 1983 

COMPARISON OF SPEECH TECHNIQUES 
(Required Encoded Speech Data Rate) 

Digitized Speech I 96,000' bits/ sec 

PCM Codecs I 64,000 bits/sec 

LPC 0 1,600 bits/sec 
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Voice Synthesis Processors (VSP) 

Speech encoding on TI Voice Synthesis Processors is achieved through LPC coding. Codes for twelve synthesis parameters (p'itch, 
energy, and 10 filter coefficients) serve as inputs to the VSP. After being decoded by the VSP, these codes represent a time-varying 
description of the LPC model of the original voice. 

Inputs to the VSP's digital filter takes two forms: periodic and random. The periodic inputs are used to reproduce voiced sounds 
which have a definite pitch, such as vowel sounds or voiced fricatives (Z,8,D). A random input models unvoiced sounds such as S, F, 
T, and SH. Separate models generate the voiced and unvoiced excitations. Output from the digital filter drives a digital-to-analog 
converter, which in turn drives a speaker. 

With one TMS6100 128K-bit ROM, a TMS5000 Series VSP can produce more than 100 seconds of speech, or about 200 synthesized 
words. A single TMS5110A or TMS5220,vSP can support up to 16 128K-bit VS Memories, or approximately 3200 words of speech. In 
addition, the TMS5220 is capable of tapping host storage or off-line storage to produce virtually unlimited vocabularies. 

TMS5110A VOICE SYNTHESIS PROCESSORS 

Features 
• Interfaces easily to 4-bit microprocessors, such as Tl's TMS1000 Family 

of microcomputers 
• A complete voice synthesis system can be designed with 3 chips: 

TMS5110A VSP. TMS6100 VSM and a TMS1000 microcomputer 
• Directly addresses up to 16 TMS6100 VS Memories (128K bits each) for 

up to 3200 words of speech 
• Ideal for high·volume, low·cost applications 
• Low average data rate: 1600 bits/second 
• TMS5110A can process male and female voices, plus tones, chimes and 

sound effects. 

TMS5220 VOICE SYNTHESIS PROCESSOR 

Features 
• High·quality voice synthesis for microprocessor·based system 
• Low average data rate: 1600 bits/second 
• Compatible with 8 and 16-bit microprocessors 
• Commands supplied over standard 8·bit data bus 
• Speech data can be stored in up to 16 TMS6100 Series VS Memories, in 

host system storage, or off·line in disk 
• Interrupt·driven service request capability 
• On·chip FIFO (16·byte) buffers two frames of speech data when coming 

from host processor 
• Can process male and female voices plus tones, chimes and sound 

effects 
• Capable of stringing basic 'allophone' sounds together to form words 

and phrases 

TMS5100/10 VS PROCESSOR SYSTEM ARCHITECTURE 

OUTPUT 

COMMANDIDATA 

~ ~ ..-------. TMS5110A 
HOST 4-BIT VOICE 

MICRO· SYNTHESIS/ 
COMPUTER t--_ST_R_O_B_E_ ..... PROCESSOR 

~ ___ ~INPUT 

0-16 TMS6100 
VOICE SYNTHESIS/ 

MEMORIES 

TMS5220 VS PROCESSOR SYSTEM ARCHITECTURE 

HOST 

fLP 

INTERRUPT 

DATA 

L ___ J4----- ADDRESS TIMING 

Voice Synthesis Processors Summary 

FEATURES DEVICE NUMBER 
TMS5110A TMS5220 

Microprocessors interface (Bits) 4 8 
Data from ROM Yes Yes 
Data from microprocessor No Yes 
Operating Voltage (Volts) -9 +,5 -5 
Audio Amplifier Internal External 
Pitch Coding (Bits) . 5 6 
Frame Rate (Samples Frame) 200 200 
Internal Clock Frequency (kHz) 640 640 
ROM Interface (TMS100 128K·Bit) 1·16 1-16 
Technology PMOS PMOS 
DIP Package 28 pin 28 pin . 

• All VSP's are linear predictive coding with 10 poles 
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Voice Synthesis Memories (VSM) 

TMS6100 VOICE SYNTHESIS MEMORY 
• Low.cost, 12BK-bit ROM 

TMS6125 VOICE SYNTHESIS MEMORY 
• Low-cost, 32K-bit ROM 

FEATURES: 
• Optimized interface for use with TMS5110 series and 

TMS5220 series voice synthesis processors 
• On-chip address decode logic - no address decoding 

required for up to 16 VSM's with the TMS6100s or up 
to 4 VSM's with the TMS6125s 

• On-chip memory address register- autoincrements 
through speech data until stopped by VSP 

• Look-up and branch capability allows vocabulary
independent access to speech data on chip 

Voice Synthesis Memory Summary 

DEVICE NUMBER 

FEATURES 
TMS6100 TMS612S 

Memory Storage (Bits) 128k 32k 
DIP Package 28 pin 16 pin 
Oscillator Clock External Internal/External 
Chip Select Bits 4 2 
Address Bits 14 12 
Serial Option Yes Yes 
4·Bit Parallel Option Yes Yes 
Operating Voltage (Volts) -9 -9 
Access Time (fJS) 2 2 
Clocking Frequency (kHz) 160 160 
Technology PMOS PMOS 

TMS6100 128K VS MEMORY BLOCK DIAGRAM 

-SIMPLE, DEDICATED INTERFACE TO ALL TI VSPs. 

Speech Library Service 

FEATURES: 
• Pre-encoded words and phrases available 
• Low-cost means of obtaining speech data 
• Much faster turnaround than with custom processing 
• Adequate quality for prototyping and many applica

tions 
• Available through TI Regional Technology Centers 

Preprogrammed Speech Vocabulary ROMS 
VOCABULARY ROMs (VROMs) 

FEATURES: 
• Preprogrammed vocabularies for industrial, consumer, 

and military markets 
• Male or female voice intonations offered 
• Used with TI's TMS5110A and TMS5220 Voice Synthesis 

Processors 
• Very low-cost synthesized speech 
• Ideal for industrial use, low-volume applications, 

evaluation, and prototyping 

Preprogrammed Vocabulary ROMS 

TYPE VOICE NO. 
DEVICE OF TYPE OF VSP 

NUMBER VOCABULARY OPTION WORDS INTERFACE 

VM61002 Industrial Male 204 TMSS110A 
VM61003 Industrial Male 206 TMS5220 
VM61004 TimelWeather Male 139 TMS5220 
VM6100S* Military Male 148 TMSS220 
VM61006 Avionics Male 119 TMS5220 
VM71003 Industrial Male SO TMSS110A 
VM71004 NumericfTime Male 3S TMSS110A 
VM7100S NumericfTime Female 34 TMSS220 

NOTE: All devices have an operating voltage of - 9V 

NO. 
OF 

BITS 

128K 
128K 
128K 
128K 
128K 
32K 
32K 
32K 

* To have a complete avionics vocabulary, the TMS61003, 004, and OOS should 
be used together 

@ Ie MASTER 1983 

Example: 

The VM71004 is a TMS6125 voice synthesis memory precoded 
for a male voice with a vocabulary of 50 words. Each of the 
words, syllables, and selected letters of the alphabet is 
accessed individually and then concatenated to form phrases 
and sentences. 

Vocabulary Data in VM71004 

Word List 

Zero Hundred Power 
One Thousand Check 
Two A Complete 

Three M Connect 
Four P Degrees 
Five T Minus 
Six And Repair 

Seven The Seconds 
Eight Amps Service 
Nine Hertz Not 
Ten Farad Temperature 

Eleven Watts Start 
Twelve Meter Stop 

Thir· Ohms Off 
Fif· Area On 

-teen Light Is 
Twenty Pressure 
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TM990 Family of Microcomputer Modules 

The TM990 Series provides an extensive choice of preassembl
ed, high-performance, 16 bit microcomputer modules that save 
design and development time, cut the number of system com
ponents, reduce costs, and improve reliability. Each module is 
a single, pretested, ready-to-plug-in board. The series includes: 
complete CPU modules with on-board memory and 1/0 inter
face; memory and 1/0 expansion modules; data entry and 
display modules; software development modules, industrial 
AC and DC 1/0 modules; AID and DIA interface modules; a flop
py disk controller; a speech module; and industrial com
munication modules. In addition, OEM card cages, cables, 
connectors, extender, and prototyping boards are available. 

All TM990 .modules are compatible with other members of .II's 
9900 Family of microprocessors and microcomputers, which 
allows easy conversion to a dedicated-component solution if 
your application warrants. 

Reliability for Harsh Industrial Environments-All com
ponentsused in TM990 module construction are subjected to 
TI's strict quality assurance criteria. All assembled modules 
go through a computer-controlled test station provid ing 
verification of product compliance with specifications. All 
modules are dynamically exercised in a severe environment 
chamber that cycles products through a 25-70°C temperature 
range; burn-in time varies from eight hours to four days. Prior 
to shipping, all modules are system tested for strict com
pliance to system specifications and quality assurance 
criteria. TM990 modules are guaranteed over the industrial O°C 
to 70°C operating temperature range. 

Hardware Product Overview 
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M ICROCOM PUTERS 
(100MA,101M, 

102, 180M, 1481) 

MEMORY 
(201, 203, 206) 

ANALOG I/O 
(1240, 1241, 
1243,315) . 

MASS STORAGE 
'(303) 

TM990 BUS 

COMMUNICATION 
(307, 308, 314) 

INDUSTRIAL I/O 
5MT/6MT SERIES 

DIGITAL 110 
AND TIMER 
(305,309, 310, 

311,317) 

HUMAN 
INTERFACE 

(306) 

ACCESSORIES 
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For Key Data On Every Ie On This 
Board, The Place To Look Is ... 

Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of Ie MASTER. . 

Surveys conducted by Ie MASTER, integrated cir
cuit manufacturers, and independent research 
agencies confirm that four out of five Ie MASTER 
users have specified one or more products as the 
result of using Ie MASTER. 

This Codata Systems 
Corp. board is an intelli

gent, a-channel serial inputl 
output board for Multibus systems. 

Device No. 
AM25LS2521 
AM26LS29 
AM26LS32 
74LS02 
74LS08 
74LS32 
74LS74 

74LS138 
74LS164 
74LS244 

74LS273 
MBM2716 
SN74LS04 
SN74LS133 
SN74S240 

Z80A 
Z8530 

Description 
8-Bit, Equal-to Comparator 
Line Driver, Single-Ended 
Line Receiver, Differential 
Quad 2-lnput NOR Gate . 
Quad 2-lnput AND Gate 
Quad 2-lnput OR Gate 
Dual D-Type Positive Edge Triggered 

Flip-Flop with Preset and Clear 
3 Line to 8 Line Decoder/Demultiplexer 
8-Bit Gated Serial-In, Parallel-Out Shift Register 
Octal Bus Driver (Schmitt trigger) Non-Inverting, 

3-State, Complementary Control 
Octal 0-Type Edge-Triggered Flip-Flop 
Fujitsu 248 by 8 PROM 
Hex Inverter 
13-lnput NAND Gate 
Octal Buffer/Line Driver/Line Receiver Inverted 

3-State Outputs 
Zilog 8-Bit Microprocessor 
Zilog Serial Communications Controller 

Representative list of ICs on Codata Systems Corp. board for 
data communications equipment. 

tlilC MASTER 
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WD1 014 Error Detection and Support Logic 

FEATURES 
• 32 BIT ECC POLYNOMIAL 

• SINGLE BURST ERROR CORRECTION TO 11 
BITS 

• MULTIPLE BURST DETECTION 

• 5 MBIT DATA TRANSFER RATE 

• OPTIMIZED FOR 128, 256, OR 512 BYTE SEC-
TOR SIZES 

• SUPPORTS READ/WRITE LONG FEATURE 

• SINGLE + 5V SUPPLY 

• 8 BIT I/O DATA BUS 

GENERAL DESCRIPTION 
The WD1014 Error Detection and Support Logic (EDS) 
provides the user with easy to implement ECC and 
support logic in design of a Winchester Controller. In 
addition to providing ECC generation and checking, 
the EDS contains three 8-bit registers, three modulo-2 
counters and several latches that can be used to 
provide real4ime control functions for Winchester 
operation. 

OSB1 1 40 
HO/FO 2 39 

AO 3 38 
07 4 37 
06 5 36 
05 6 35 
04 7 34 
03 8 ·33 
02 

9t::r2 

01 10 WD1014 31 
DO 11 - 30 

HSC 12 29 
HBC 13 28 

A2 14 27 
A1 15 26 

CSO 16 25 
CS1 17 24 
BCS 18 23 
llB 19 22 
VSS 20 21 

vcc 
OSB2 
SOH2 
SOH1 
SOH8 
INTR2 
MR 
SC128 
CMR 
ORO 
WAUP 
CINC 
SBEF 
WE 
RE 
ClK 
HOCS 
RCS 
N.C. 

'"COB 

The WD1014 is designed to operate as part of the 
WD1002 Winchester/Floppy controller and is not 
meant as a stand-alone general purpose device 
unless it is used in the same way. 

PIN DESIGNATION 

The ECC polynomial is the same as that im
plemented in the WD1100-06. A 2-bit serial method is 
implemented and no CRC is provided. This provides 
for faster operation. 11-bit single burst errors can be 
corrected and double bursts to 4 bits can be detected 
depending on the correction span selected. 

The WD1014 is fabricated in N-Channel silicon gate 
technology and is available in a ceramic 40-pin dual
in-line package. 
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WD1100 Series Winchester Controller Chips 

DESCRIPTION 

The WD1100 Chip series provides a low cost alternative for 
developing a Winchester Controller. These devices have 
been designed to read and convert an MFM data stream 
into 8-bit parallel bytes. During a write operation, parallel 
data is converted back into MFM to be written on the disk. 
Address Marks are generated and detected while CRC 
bytes can be appended and checked on the data stream. 
The WD1100 is fabricated in N-channel silicon gate technol
ogy and is available in a 20-pin Dual-In-Line package. 

• WD1100-01 SER/PARALLEL CONVERTER 
• WD1100-02 MFM GENERATOR 
• WD1100-12 IMPROVED MFM GENERATOR 
• WD1100-03 AM DETECTOR. 
• WD1100-04 CRC GENERATOR/CHECKER 
• WD1100-05 PAR/SERIAL CONVERTER 
• WD1100-06 ECC/CRC LOGIC 
• WD1100-07 HOST INTERFACE LOGIC 
• WD1100-09 DATA SEPARATION SUPPORT LOGIC 

CLK vcc NRl 20 VCC 

NC EN SKPEN 19 AO 

BCLR NRl WCLK 18 A1 

TEST ST WCLK 17 MR 

000 DOUT RWC 16 MFM 

001 BOONE cs 15 INTRa 

002 SHFCLK DRaCLK 14 ORa 

003 007 INTCLK 13 EARLY 

004 006 NC 12 LATE 

vss 005 vss 10 11 NOM 

WD1100·01 WD1100·02 

SERIAUPARALLEL MFM GENERATOR 
CONVERTER 

DIN VCC DO VCC 

DOCK NC 01 EN 

SHFCLK NC 02 NC 

NC NC 03 TEST 

NC 'CRCOK 04 BOONE 

CWE TIMCLK 05 DOUT 

DOCE WCLK 06 SHFCLK 

CRCll CRCOK 07 LD 
NC SKPCLK SHFCLK WCLK 

vss DOUT vss 10 DCLK 

WD1100·04 WD1100·05 

FEATURES 

• SA1000/ST506 COMPATIBLE 
• SINGLE 5V SUPPLY 
• TRI-STATE DATA LINES 
• 5 MBITS/SEC TRANSFER RATE 
• SIMPLIFIED INTERCONNECT 

APPLICATIONS 

Winchester Controllers For: 

SHUGART ASSOCIATES 
SEAGATE TECHNOLOGY 
QUANTUM CORP. 
TAN DON MAGNETICS 
MINISCRIBE 
RMS 
CMI ... AND OTHERS 

NRZ VCC 
SKPEN AO 

WCLK A1 

WCLK MR 

RWC MFM 

CS INTRO 

DROCLK DRO 
INTCLK EARLY 

2XDR LATE 

vss NOM 

WD1100·12 

IMPROVED MFM GENERATOR 

R/W 20 VCC 

RCP 19 WBS 

WCP 18 RBS 

RDAT 17 DCSS 

WDAT 16 EDOUT 

SEL 15 DOUT 

ECCll 14 FBD 

NC 13 CSE 

ECCEN 12 BS 

VSS 10 11 RWCP 

WD1100·06 

RCLK 

DIN 

RCLK 

CLKIN 

DOUT 

NC 

NC 

iTsT1 
ENDET 

vss 

RD6 

WR6 

RESET 

CSAEN 

AMDET 

TIMCLK 

RCLK 

INDEX 

WR3 

vss 

WD1100·03 

AM DETECTOR 

20 

19 

18 

17 

16 

15 

14 

13 

12 

10 11 

WD1100·07 

VCC 
RST 

CP 

NC 

AMDET 

AMDET 

aOUT 

NC 

DCLK 

TEST2 

VCC 
WCLK 

cs 
WAEN 

MODE 

RBS 

AMOUT 

CSAC 

WAIT 

LlNDEX 

CRC GENERATOR/CHECKER PARALLEUSERIAL. ECC/CRC HOST INTERFACE 
CONVERTER LOGIC LOGIC 

PIN DESIGNATIONS 
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WD2143-03 Four Phase Clock Generator 

FEATURES 
• IMPROVED VERSION OF WD2143-01 
• TRUE AND INVERTED OUTPUTS 
• SINGLE 5 VOLT SUPPLY 
• TTL COMPATABLE 
• ON CHIP OSCILLATOR 
• TTL CLOCK INPUT 
• TTL CLOCK OUTPUTS 
• PROGRAMMABLE PULSE WIDTHS 
• PROGRAMMABLE PHASE WIDTHS 
• NO EXTERNAL CAPACITOR 

STBIN 

¢4 vee 
<t>4 ¢pw 

¢3 ¢4PW 

GENERAL DESCRIPTION 
The WD2143-03 Four-Phase Clock Generator is aMOS! 

LSI device capable of generating four phase clocks. The out
put pu Ise widths are controlled by tying an external resistor 
to the proper control inputs. All pulse widths may be set to 
the same width by tying the cPPW line through an external re
sistor. Each pulse width can also be individually pro
grammed by tying a resistor through the appropriate cP 1 PW
cP4PW control inputs. 

q,lPW 

T Q ¢1 

ose ¢1 

Q ¢1 

T Q ¢2 
¢3 ¢3PW cf>2 PW />--+_....J ¢2 
¢2 ¢2PW 

¢2 ¢1 PW 

¢1 NC 

¢1 STBIN ¢3PW 

GND NC 

PIN DESIGNATION cf>4PW 

¢PW 

DEVICE OPERATION 

Each of the phase outputs can be controlled individually by 
typing an external resistor from cP1 PW-cP4PW to a +5V sup
ply. When it is desired to have cP1 through cP4 outputs the 
same width, the cP1 PW-cj>4PW inputs should be left open and 
an external resistor tied from the cPPW (Pin 17) input to 
+12V. 

1568 

IT ¢2 

T Q ¢3 

¢3 

Q ¢3 

T Q ¢4 

¢4 

Q ¢4 

~ BLOCK DIAGRAM 

STROBE IN (pin 11) is driven by a TTL square wave. Each of 
the four phase outputs provide both true and inverted 
signals, capable of driving 1 TTL load each. 
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WD1691 Floppy Support Logic (F.S.L.) 

FEATURES 

• DIRECT INTERFACE TO THE FD179X 

• ELIMINATES EXTERNAL FDC LOGIC 

• DATA SEPARATION/RCLK GENERATION 

• WRITE PRECOMPENSATION SIGNALS 

• VFOEIWF DEMULTIPLEXING 

• PROGRAMMABLE DENSITY 

• 8" OR 5.25" DRIVE COMPATIBLE 

• ALL INPUTS AND OUTPUTS TTL COMPATIBLE 

• SINGLE +5V SUPPLY 

vee 

WOIN 20 VCC 
DDEN 

f2 2 19 fi" 

~ 3 18 LATE 

l1 4 17 EARLY 

STB 5 16 VCO 
W01691 

VFOE 
WOOUT 6 15 OOEN IWF -

WG 7 14 PO 

---VFOE/WF 8 13 PU WG 

TG43 9 12 RCLK EARLY 

VSS 10 11 ROD LATE 

WD1691 PIN DESIGNATION 
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GENERAL DESCRIPTION 
The WD1691 F.S.L. has been designed to minimize the 

external logic required to interface the 179X Family of Floppy 
Disk Controllers to a drive. With the use of an external VCO, 
the WD 1691 will generate the RCLK signal for the WD179X, 
while providing an adjustment pulse (PUMP) to control the 
VCO frequency. VFOE/wF de-multiplexing is also accom
plished and Write Precompensation signals have been in
cluded to interface directly with the WD2143 Clock Generator. 

The WD1691 is implemented in N-MOS silicon gate 
technology and is available in a plastic or ceramic 20 pin 
dual-in-line package. 
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WESTERN DIGITAL 
C ORPO RA TI ON 

WD9216·00/WD9216·01 
Floppy Disk Data Separator - FDDS 

FEATURES 
• PERFORMS COMPLETE DATA SEPARATION 

FUNCTION FOR FLOPPY DISK DRIVES 
• SEPARATES FM OR MFM ENCODED DATA 

FROM ANY MAGNETIC MEDIA 
• ELIMINATES SEVERAL SSI AND MSI DEVICES 

NORMALLY USED FOR DATA SEPARATION 
• NO CRITICAL ADJUSTMENTS REQUIRED 
• COMPATIBLE WITH WESTERN DIGITAL 179X, 

176X AND OTHER FLOPPY DISK . 
CONTROLLERS 

• SMALL 8-PIN DUAL-IN-LiNE PACKAGE 
• + 5 VOLT ONLY POWER SUPPLY 
• TTL COMPATIBLE INPUTS AND OUTPUTS 

GENERAL DESCRIPTION 
The Floppy Disk Data Separator provides a low cost 
solution to the problem of converting a single stream 
of pulses from a floppy disk drive into separate Clock 
and Data inputs for a Floppy Disk Controller. 

The FDDS consists primarily of a clock divider, a 
long-term timing corrector, a short-term timing 
corrector, and reclocking circuitry. Supplied in an 8-
pin Dual-In-Line package to save board real estate, 
the FDDS operates on + 5 volts only and is TTL com
patible on all inputs and outputs. 

The WD9216 is available in two versions; the 
WD9216-00, which is intended for 5114" disks and the 
WD9216-01 for 51,4" and 8" disks. 

VCC 

SEPD 

CD1 

coo 

PIN DESIGNATION 
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WESTERN DIGITAL 
c o R P o R A T / o N 

WD1050 SMD Controller/Formatter 

FEATURES 
• 16 BIT HOST INTERFACE 
• 9.677 MBITS/SEC DATA RATE 
• SINGLE/MULTIPLE SECTOR TRANSFERS 

• HARD SECTOR FORMAT 
• TTL COMPATIBLE INPUT/OUTPUTS 

• SINGLE 5V SUPPLY 
o 64 PIN JEDEC CHIP CARRIER PACKAGE 

• COMPATIBLE WITH SMD, MMD, FHT, LMD, 
. ANDCMD FAMILIES 

DO
D15 

A 

'4 

21 AO-A 

C 
R 

W 
BC 
BC 

BRD 
BDR 

INTR 

S 
E 
E 
S -
R .. 
Y 
Q .. 

Q -

16 

3 

rl 

~ DATA ~ 
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DESCRIPTION 

The WD1050 SMD controller/formatter is aMOS/LSI 
device designed to interface an SMD compatible 
rigid disk drive to a host processor. The device is 
compatible with all rigid disk drives adhering to 
Control Data Corporation's flat cable interface for 
SMD, MMD, FHT, FMD, LMD and CMD families (CDC 
specification 64712400 Rev H). It is TTL compatible 
on all inputs and outputs, with interface capability for 
8 or 16 bit data busses. 

The WD1050 contains a powerful set of macro
commands for read/write and control functions. An 
internal 16 bit task fi Ie is used to process a selected 
command based upon parameter information in the 
file. 

The WD1050 operates from a single + 5V supply and 
is available in a 64 pin JEDEC chip-carrier package. 
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WESTERN DIGITAL 
c R p o R A T / o N 

WD279X·02 Floppy Disk Formatter/Controller Family 

FEATURES 

• ON-CHIP PLL OAT A SEPARATOR 

• ON-CHIP WRITE PRECOMPENSATION LOGIC 

• SINGLE + 5V SUPPLY 

• ACCOMMODATES SINGLE AND DOUBLE DENSITY 
FORMATS 

IBM 3740 (FM) 
IBM 34 (MFM) 

• AUTOMATIC SEEK WITH VERIFY 

• MULTIPLE SECTOR READ/WRITE 

• TTL COMPATIBLE 

• PROGRAMMABLE CONTROL 
SELf;CTABLE TRACK-TO-TRACK ACCESS 
HEAD LOAD TIMING 

• SOFTWARE COMPATIBLE WITH THE FD179X SERIES 

• SOFT SECTOR FORMAT COMPATIBILITY 

APPLICATIONS 

8" FLOPPY AND 51/4" MINI FLOPPY CONTROLLER 
SINGLE OR DOUBLE DENSITY 

CONTROLLER/FORMATTER 

-

ENP HLT 

WE INTRa 

Cs DRa HOST 

FiE DDEN PRoe ESSOR 

AO WPRT 

A1 iP 

DALO TROO 
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RPW PUMP 

MR TEST 

GND Vee 

PIN DESIGNATION 
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The WD279X Family are MOS/LSI devices which perform 
the functions of a Floppy Disk Controller/Formatter. Soft
ware compatible with its predecessor, the FD179X, the 
device also contains a high peliormance Phase-lock-Loop 
Data Separator as well as Write Precompensation Logic. 

When operating in Double Density mode, Write Precom
pensation is automatically engaged to a value programmed 
via an external potentiometer. An on-chip VCO and phase 
comparator .allows adjustable frequency range for 51/4" or 
8" Floppy Disk interfacing. 

The WD279X is fabricated in NMOS silicon gate technology 
and available in a 40 pin dual-in-line ceramic or plastic 
package. 

FEATURES 2791 2793 2795 2797 

Single Density (FM) X X X X 
Double Density (MFM) X X X X 
True Data Bus X X 
Inverted Data Bus X X 
Side Select Out X X 
Internal CLK Divide X X 
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WESTERN DIGITAL 
c o R P o R A T / o N 

WD1 01 0 Winchester Disk Controller 

FEATURES 

o Compatible with most 8- and 16-bit processors 
• Data rate up to 5 Mbits per second 
o Multiple sector read/write commands 
• Unlimited interleave capability 
o Automatic formatting 
o Software selectable sector size 

(128,256, 512, or 1024 bytes per sector) 
o CRC generation/verification 
o Automatic' retries on all errors 
o Automatic restore on seek errors 
o Single + 5V supply 
o Provision for external ECC capability 

BCS VCC 
BCR RC 

INTRQ RG 

NC RD 

MR BDRQ 

RE BRDY 

WE DRUN 

CS RWC 

AO 9032 SC 

A1 10 31 TKOOO 

A2 11 30 WF 

D7 12 29 INDEX 

D6 28 DRDY 

D5 STEP 
D4_ DIR 

D3"" WC 
D2 WG 

D1 EARLY 

DO LATE 

VSS WD 

PIN DESIGNATION 

5 $ 

© Ie MASTER 1983 

APPLICATIONS 

Seagate ST506, ST512 
Shugart SA1000, SA1100, SA600 
Tandon 600 Series 
Texas Instruments 506 
RMS 500 Series 
Quantum Q2000 Series 
Miniscribe 
... and others 

DESCRIPTION 

The WD1010 is a MOS/LSI device designed for use 
with the drives listed above as well as other drives 
compatible with the SA1000 or ST506 interface. The· 
controller requires only a single + 5 volts supply. It is 
designed to operate with an external sector buffer 
memory and to interface directly with TTL logic. 

The WD1010 is fabricated in NMOS silicon-gate 
technology and is available in a 40-pin, Dual-in-line 
ceramic or plastic package. " 

FUNCTIONAL DESCRIPTION 

The WD1010 is software compatible with the WD1000 
controller board. Programming is very similar to that 
of the Western Digital FD179X floppy disk controller. 

Data bytes are transferred to or from the buffer every 
1.6].tsec., with a 5MbiUsec drive. The buffer may be 
either the Western Digital WD151Q 128x9 FIFO 
memory (Fig. 1) or a combination of a 256x8 static 
RAM and a 9 bit resettable counter (Fig. 2). 'The 
WD1010 generates control signals to minimize ex
ternal gating. Buffer to processor transfers are made 
via programmed 110 or DMA. The controller also 
generates handshake signals to control DMA 
operations for multiple sector transfers. The WD1010 
interfaces to the Western Digital DM1883 and other 
DMA controllers. 
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WESTERN DIGITAL 
C ORPO RA TI ON 

FD179X-02 
Floppy Disk Formatter/Controller Family 

FEATURES 

• TWO VFO CONTROL SIGNALS - RG & VFOE 
• SOFT SECTOR FORMAT COMPATIBILITY 
• 'AUTOMATIC TRACK SEEK WITH VERIFICATION 
.' ACCOMMODATES SINGLE AND DOUBLE DENSITY 

FORMATS 
IBM 3740 Single Density (FM) 
IBM System 34 Double Density (MFM) 
Non IBM Format for Increased Capacity 

,. READ MODE 
Single/Multiple Sector Read with Automatic Search or 

Entire Track Read 
Selectable 128, 256, 512 or 1024 Byte Sector Lengths 

'. WRITEMODE 
Single/Multiple Sector Write with Automatic Sector 

,Search 
Entire Track Write for Diskette Formatting 

• SYSTEM COMPATIBILITY 
Double Buffering of Data 8 Bit Bi-Directional Bus for 

Data, Control and Status 
DMA or Programmed Data Transfers 
All Inputs and Outputs are TTL Compatible 
On-Chip Track and Sector Registers/Comprehensive 

Status Information 
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• PROGRAMMABLE CONTROLS 
Selectable Track to Track Stepping Time 
Side Select Compare 

• INTERFACES TO WD1691 DATA SEPARATOR 
• WINDOW EXTENSION 
• INCORPORATES ENCODING/DECODING AND 

ADDRESS MARK CIRCUITRY 
• FD179214IS SINGLE DENSITY ONLY 
• FD1795/7 HAS A SIDE SELECT OUTPUT 

179X'()2 FAMILY CHARACTERISTICS 

FEATURES 1791 1792 1793 1794 1795 

Single Density (FM) X X X X X 
Double Density (MFM) X X X 
True Data Bus X X 
Inverted Data Bus X X X 
Write Precomp X X X X X 
Side Selection Output X 

APPLICATIONS 

8" FLOPPY AND 51f4" MINI FLOPPY CONTROLLER 
SINGLE OR DOUBLE DENSITY 
CONTROLLER/ FORMATTER 
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WESTERN DIGITAL 
c o R P 0 R A T / o N 

WD1011 Winchester Data Separator Device 

FEATURES 

• 4.34 OR 5.0 MBIT/SEC DATA RATE 

• INTERNAL CRYSTAL OSCILLATOR 

• SINGLE + 5V SUPPLY 

• FM OR MFM OPERATION 

• COMPATIBLE WITH THE WD1010 

• WRITE CLOCK GENERATOR 

• HIGH FREQUENCY DETECTION 

GENERAL DESCRIPTION 

The WD1011 Winchester Data Separator has been 
designed to replace the complex analog/digital cir
cuitry required for data recovery by Winchester disk 
drives. Directly interfacing to the WD1010 Winchester 

. Controller device, an on-chip crystal oscillator allows 
operation of 4.34 Mbitlsec or 5.0 Mbitlsec transfer 
rates. In addition to data recovery, the device 
provides Write Clock signals for the WD1010 as well 
as high frequency detection for pre-amble search. 
Output levels on data pins swing close to the supply 
rails for increased noise immunity and to minimize 
layout restrictions. 

The \lVD1011 operates from a single 5 volt supply and 
is available in a 16 pin plastic or ceramic Dual-in-Line 
package. 
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PIN DESIGNATION 
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WESTERN DIGITAL 
c o R P 0 R A T / o N 

WD1 012 Write Precompensation Device 

FEATURES 

• DIRECT INTERFACE TO THE WD1010 

• 12 NS. TYP. DELAY FROM EARLY 

• PROVIDES TIMCLK FOR SA1000 TYPE DRIVES 

• SINGLE + 5V SUPPLY 

• TTL COMPATIBLE INPUT/OUTPUTS 

• COMPANION CHIP TO THE WD1011 DATA 
SEPARATOR 

GENERAL DESCRIPTION 

The WD1 012 Write Precompensation device provides 
delayed data necessary for inner cylinder recording 
on Winchester disk drives. It is a companion chip to 
the Western Digital WD1010, utilizing signals from 
both the WD1 01 0 and WD1011 data separator device. 
The WRITE DATA output, as well as EARLY, LATE, 
and RWC are applied to produce a pre-determined bit 
shift. Assertion of EARLY or LATE will cause a 12 ns. 
typo shift of data based upon the precompensation 
algorithm internal to the WD1010. In addition, a 
divide-by-sixteen timing clock output is available for 
use by the SA1000 and other drives requiring a 
TIMCLKinput. 

The WD1012 operates from a single 5 volt supply and 
is available ina 14 pin plastic or ceramic package. 

1576 
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WESTERN DIGITAL 
c o R P 0 R A T / o N 

WD1002 Winchester Disk Controller 

GENERAL DESCRIPTION 

The WD1002 is next generation of Winchester 
Controllers. It utilizes the WD1010 Winchester 
controller chip, and provides for floppy disk back up 
using the WD279X series of single chip floppy 
controllers. 

Incorporated in this controller is all the circuitry 
needed for Hard disk control with floppy backup. 

The firmware is incorporated in the WD1010 and the 
controller is compatible with previous WD1000 and 
WD1001. Additional software is needed for the floppy 
disk backup. Users of the WD1000/WD1001 need not 
use the floppy controller. 

@ Ie MASTER 1983 

FEATURES 
• SINGLE 5V SUPPLY 
• FLOPPY DISK BACKUP 

• ECC/CRC 
• ST506 OR SA1000 INTERFACE 

• COMPACT SIZE 
• SECTOR SIZES TO 1024 
• DATA RATES TO 5MBS 
• AUTOMATIC FORMATIING 
• WD1000 COMPATIBILITY 
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WESTERN DIGITAL 
c o R p o R A T / o N 

FD1771-01 Floppy Disk Formatter/Controller 

FEATURES 

• SOFT SECTOR FORMAT COMPATIBILITY 

• AUTOMATIC TRACK SEEK WITH VERIFICATION 

• READ MODE 
Single/Multiple Sector Write with Automatic 

Sector Search or Entire Track Read 
Selectable 128 Byte or Variable Length Sector 

• WRITE MODE 
Single/Multiple Sector Write with Automatic 

Sector Search • 
Entire Track Write for Diskette Formatting 

• PROGRAMMABLE CONTROLS 
Selectable Track-to-Track Stepping Time 
Selectable Head Settling and Head Engage 

Times 
Selectable Three Phase or Step and Direction 

and Head Positioning Motor Controls 

• SYSTEM COMPATIBILITY 
Double Buffering of Data 8-Bit Bi-Directional 

Bus for Data, Control and Status 
DMA or Programmed Data Transfers 
All Inputs and Outputs are TTL Compatible 
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MR TEST 

(GND)Vss VC(+5V) 

PIN DESIGNATION 
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APPLICATIONS 

FLOPPY DISK DRIVE INTERFACE 

SINGLE OR MULTIPLE DRIVE 
CONTROLLER/FORMATTER 

NEW MINI-FLOPPY CONTROLLER 

GENERAL DESCRIPTION 

The FD1771 is a MOS/LSI device that performs the 
functions of a Floppy Disk Controller/Formatter. 
The device is designed to be included in the disk 
drive electronics, and contains a flexible interface 
organization that accommodates the interface sig
nals from most drive manufacturers. The FD1771 is 
compatible with the IBM 3740 data entry system 
format. 

The processor interface consists of an 8-bit bi
directional bus for data, status, and control word 
transfers. The FD1771 is set up to operate on a multi
plexed bus with other bus-oriented devices. 

The FD1771 is fabricated in N-channel Silicon Gate 
MOS technology and is TTL compatible on all inputs 
and outputs. The A and B suffixes are for ceramic 
and plastic 'packages, respectively. 
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·WESTERN DIGITAL 
c o R P 0 R A T / o N 

WD1770 Minifloppy Formatter/Controller 

FEATURES 
• SINGLE OR DOUBLE DENSITY 

• ON-CHIP DATA SEPARATOR 

• ON-CHIP WRITE PRECOMPENSATION 

• MOTOR CONTROL 

• 179X SOFTWARE COMPATIBLE 

• SINGLE + 5V SUPPLY 

• 28 PIN PACKAGE 

• TTL COMPATIBLE 

GENERAL DESCRIPTION 

The WD1770 Minifloppy Formatter/Controller is a 
stand-alone MOS/LSI device designed for controlling 
5114" single or double density disk drives. With only a 
single 8 MHZ clock, the WD1770 performs digital 
Data Separation and Write Precompensation (125 ns.) 
without the use of external adjustments or com
ponents. It executes the same instructions as its 
predecessor the WD179X/279X, plus an additional 
command option of motor control and time-out 
functions. With only buffers and driver gates, the 
WD1770 integrates the entire floppy interface. 

Available in a 28 pin Dual-in-line package, the 
WD1770 is implemented in NMOS technology and 
operates from a single + 5 volt supply. 
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For Key Data On Every Ie On This 
Board, The Place To Look Is ... 

Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of Ie MASTER. 

Surveys conducted by Ie MASTER, integrated cir
cuit manufacturers, and independent research 
agencies confirm that four out of five Ie MASTER 
users have specified one or more products as the 
result of using Ie MASTER. 

Device No. 
NMC27C16 
NSC800 
74SC245 
MD74SC373 
ICL8212C 
MM74PCOO 
MM74PC32 
MM74PC08 
MD74SC139 
MM74PC74 
MSC74PC07 
MM74C30 

The Blue Chip Computer 
STD-NSC800 is a CMOS 
standard bus compatible 

central processor card. 

Description 
Erasable CMOS PROM 
8-bit Microprocessor 
3-State Octal Bus Driver 
Noninverted D-Type Transparent Latch 
Micropower Voltage Detector 
Quad 2-lnput NAND Gate 
Quad 2-lnput OR Gate 
Quad 2-lnput AND Gate 
Octal Decoder/Demultiplexer 
Dual Type-D Flip-Flop 
Hex Inverter 
8-lnput NAND Gate 

Representative list of ICs on the Blue Chip Computer STD
NSC800 card. Key specifications for all of these ICs can be 
found in IC MASTER. 

pHIC MASTER 
BE SURE. BEGIN WITH THE Ie MASTER 
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Zilog 

Zilog 'Product· Guide 

I. Z80 Family .................................... 1583 
Z8400 and Z8400L CPUs ....................... lS83 
Z8108 Z800 MPU . . . . . . . . . . . . . . . . . . . . . . . . . . . .. lS84 
Z8410 DMA .................................. lS8S 
Z8420 PIa ................................... lS8S 
Z8430 CTC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lS8S 
Z8440 SIO ................................... lS86 
Z8470 DART ................................. lS86 

II. Z8000 Family .................................. ,1587 
Z800 1 12 CPU ................................ , lS87 
Z8003/4 VMPU .............................. , lS88 
Z8010 Z-MMU ................................ lS89 
Z8015 PMMU ............................... , lS89 
Z8016 DTC ....... , .......................... lS90 
Z8030 Z-SCC ................................ , lS90 
Z8031 Z-ASCC ............................... 1591 . 
Z8036 Z-CIO ................................. 1591 
Z8038 Z~FIO ................................. lS92 
Z8060 FIFO ................................. , lS92 
Z8065 Z-BEP ................................ , lS92 
Z8068 Z-DCP ................................. 1593 
Z8090 Z-UPC ................................ , lS93 

III. Za500 . .................. ~ . . . . . . . . . . . . . . . . . . . . . .. 1594 
Z8530 SCC ................................. , 1594 
Z8531 ASCC ................................ , 1594 
Z8536 CIa .................................. , lS94 
Z8038 Z-FIO (See Z8000 Family) ................ , lS92 
Z8060 Z-FIFO (See Z8000 Family) ., ............. ' lS92 
Z8581 CGC ................................. , lS95 
Z8590 UPC ................................. , lS9S 

~ Ie MASTER 1983 

Zilog 
an affiliate of 
E)$(ON Corporation 

For Zilog's complete Product Data Book contact Zilog, 
Inc., Components Publications, 1315 Dell Avenue, 
Campbell, CA 95008, Attn: Z80 IC Master. 

For Zilog's complete Product Data Book contact Zilog, 
Inc., Components Publications, 1315 Dell Avenue, 
Campbell, CA 95008, Attn: mooo IC Master. 

For Zilog's complete Product Data Book contact Zilog, 
Inc., Components Publications, 1315 Dell Avenue, 
Campbell, CA 95008, Attn: Peripheral IC Master. 
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Z80FAMILY 
Z8400 
Z80® CPU Central 
Processing Unit 
Features • The instruction set contains 158 instructions. 

The 78 instructions of the 8080A are 
included as a subset; 8080A software com
patibility is maintained. 

'. Six MHz, 4 MHz and 2.5 MHz clocks for the 
Z80B, Z80A, and Z80 CPU result in rapid 
instruction execution with consequent high 
data throughput. 

.• New 8 MHz Z8400H Z80 CPU extends 
throughput capability even more. 

• Z8400L Low Power CPU offers the standard 
Z80 features in addition to requiring less 
power. 1 MHz, 1.5 MHz, or 2.5 MHz clock 
rates available. 

• The extensive instruction set includes string, 
bit, byte, and word operations. Block 
searches and block transfers together with 
indexed and relative addressing result in 
the most powerful data handling capabilities 
in the microcomputer industry. 

• The Z80 microprocessors and associated 
family of peripheral controllers are linked 
by a vectored interrupt system. This system 
may be daisy-chained to allow implementa
tion of a priority interrupt scheme. Little, if 
any, additional logic is required for daisy
chaining. 

• Duplicate sets of both general-purpose and 
flag registers are provided, easing the 
design and operation of system software 
through single-context switching, back
ground-foreground programming, and 
Single-level interrupt processing. In addi
tion, two 16-bit index registers facilitate pro
gram processing of tables and arrays. 

• There are three modes of high speed inter
rupt processing: 8080 compatible, non-Z80 
peripheral device, a~d 280 Family 
peripheral with or without daisy chain. 

• On-chip dynamic memory refresh counter. 

The Z80, Z80A, and Z80B CPUs are third-' 
generation Single-chip microprocessors with 
exceptional computational power. They offer 
higher system throughput and more efficient 
memory utilization than comparable second
and third-generation microprocessors. The 
internal registers contain 208 bits of read/write 
memory that are accessible to the programmer. 

~!!gg 
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These registers include two sets of six general
purpose registers which may be used 
individually as either 8-bit registers or as 
16-bit register pairs. In addition, there are two 
sets of accumulator and flag registers. A group 
of "Exchange" instructions makes either set of 
main or alternate registers accessible to the 
programmer. The alternate set allows operation 
in foreground-background mode or it may be 
reserved for very fast interrupt response. 

The Z80 also contains a Stack Pointer, Pro
gram Counter, two index registers, a Refresh 
register (counter), and an Interrupt register. 
The CPU is easy to incorporate into a system 
since it requires only a single + 5 V power 
source. All output signals are fully decoded 
and timed to control standard memory or 
peripheral circuits, and it is supported by an 
extensive family of peripheral controllers. The 
internal block diagram shows the 
primary functions of the Z80 processors. 
Subsequent text provides more detail on the 
Z80 I/O controller family, registers, instruction 
set, interrupts and daisy chaining, and CPU 
timing. 
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Z8108 
First MPU of the Z800™ Family 
Features • Object code compatible with zao, plus 

Multiply, Divide, and other instructions, and 
new addressing modes. 

• 512K byte memory address space with on
chip paged memory management. 

• 6-25 MHz CPU. 

• On-chip clock oscillator with programmable 
scaler for bus timing. 

• zaO-bus compatible. 

• Supports the three zao interrupt modes, plus 
a -new fourth mode that allows trap handling 
and interrupt nesting. 

• Breakpoint and single step implemented as 
traps to facilitate debugging. 

• System and User modes. 

• Optional separation of program and data. 

• On-chip refresh with 10-bit addressing. 

The Z8108 is a 40-pin microprocessor that 
operates on the Z80 bus. It incorporates ad
vanced architectural features for greater 
throughput and increased memory addressing, 
while maintaining Z80 object code compatibil
ity. These new features provide a continuing 
growth path for present 280-based designs and 
a high-performance microprocessor for future 
designs. 
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The Z8108 is an enhanced version of the 280 
Central Processing Unit (CPU). Advanced 
features such as dual mode (System/User) 
operation and a sophisticated inter~upt and 
trap handling mechanism are supported by the 
CPU architecture. The zao instruction set has 
been retained to provide binary code com
patibility with the present Z80. The augmented 
instr~ction set provides enhancements and ex
tensions to many Z80 instructions. ,Four new 
addressing modes have been added to increase 
the flexibility and power of the instruction set. 
The 28108 also contains an on-chip clock 
oscillator and a refresh controller that provides 
10-bit refresh addresses for dynamic memories. 

One important requirement for today's 
microprocessor-based system design is to in
crease memory address space beyond 64K 
bytes for 8-bit machines. The Z8108 provides 
this capability with its on-chip Memory 
Management Unit (MMU). The MMU 
dynamically translates memory addresses to 
allow the microprocessor to address 512K 
bytes. In addition to enabling an expanded ad
dress space, the MMU performs other memory 
management functions preViously handled by 
dedicated off-chip memory management 
devices. 
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Z8410 
Z80® DMA Dir'ect 
Memory Access Controller 
Features 

Z8420 

• Transfers, searches and search/transfers in 
Byte-at-a-Time, Burst or Continuous modes. 
Cycle length and edge timing can be pro
grammed to match the speed of any port. 

• Dual port addresses (source and destination) 
generated for memory-to-I/O, memory
to-memory, or JlO-to-I/O operations. 
Addresses may be fixed or automatically 
incremented/decremented. 

• Next-operation loading without disturbing 
current operations via buffered starting
address registers. An entire previous 
sequence can be repeated automatically. 

• Extensive programmability of functions. 
CPU can read complete channel status. 

• Standard 280 Family bus-request and 

Z80® PIG Parallel 
Input/Output Controller 
Features 

Z8430 

• Provides a direct interface between 280 
microcomputer systems and peripheral 
devices. 

• Both ports have interrupt-driven handshake 
for fast response. 

• Four programmable operating modes: byte 
input, byte output, byte input/output (Port A 
only), and bit input/output. 

• Programmable interrupts on peripheral 
status conditions. 

• Standard 280 Family bus-request and 
prioritized interrupt-request daisy chains 

. implemented without external logic. 

Z80® CTC Counter/ 
Timer Circuit 
Features • Four independently programmable 

counter/timer channels, each with a 
. readable downcounter and a selectable 
16 or 256 prescaler. Downcounters are 
reloaded automatically at zero count. 

• Selectable positive or negative trigger 
initiates timer operation. 

• Three channels have 2ero Count/Timeout 
outputs capable of driving Darlington 
transistors. 

• Interfaces directly to the 280 CPU ..9r-for 
baud rate generation----,,-to the 280 SIO. 
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prioritized interrupt-request daisy chains 
implemented without external logic. 
Sophisticated, internally modifiable inter
rupt vectoring. 

• Direct interfacing to system buses without 
external logic. 

The 280 DMA, (Direct Memory Access) is a 
powerful and versatile device for .controlling 
and processing transfers of data. Its basic 
function of managing CPU-independent 
transfers between two ports is augmented by 
an array of features that optimize transfer 
speed and control with little or no external 
logic in systems using an 8- or 16-bit data bus 
and a 16-bit address bus. 

• The eight Port B outputs can drive Dar
lington transistors (1. 5 rnA at 1. 5 V). 

The 280 PIO Parallel I/O Circuit is a pro
grammable, dual-port device that provides a 
TTL-compatible interface between peripheral 
devices and the 280 CPU. The CPU configures 
the 280 PIO to interface with a wide range of 
peripheral devices with no other 
external logic. Typical peripheral devices that 
are compatible with the 280 PIO include most 
keyboards, paper tape readers and punches, 
printers, PROM programmers, etc. 

• Standard 280 Family daisy-chain interrupt 
structure provides fully vectored, prioritized 
i'nterrupts without external logic. The CTC 
may also be used as an interrupt controller. 

The 280 CTC four-channel counter/timer 
can be programmed by system software for a 
broad range of counting and timing applica
tions. The four independently programmable 
channels of the 280 CTC satisfy common 
microcomputer system requirements for event 
counting, interrupt and interval timing, and 
general clock rate generation. 
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Z8440 
Z80® SIO Serial 
Input/Output Controller 
Features • Two independent full-duplex channels, with 

separate control and status lines for modems 
or other devices. 

• Data rates of 0 to SOOK bits/second in 
the xl clock mode with a 2.S MHz clock 
(Z80 SIO), or 0 to 800K bits/second with a 
4.0 MHz clock (Z80A SIO). 

• Receiver data registers quadruply buffered, 
transmitter registers doubly buffered. 

• Asynchronous protocols: everything 
necessary for complete messages in ~, 6, 7 
or 8 bits/character. Includes variable stop 
bits and several clock-rate multipliers; 
break generation and detection; parity; 
overrun and framing error detection. 

" 
• Synchronous protocols: everything 

necessary for complete bit- or byte-oriented 

Z8470 Z80® DART 
Dual Asynchronous 
Receiver/Transmitter' 
Features • Two independent full-duplex channels with 

separate modem controls. Modem status can 
be monitored. 

• In. xl clock mode, data rates are 0 to SOOK 
bits/second with a 2.S MHz clock, or 0 to 
800K bits/second with a 4.0 MHz clock. 

• Receiver data registers are quadruply buf
fered; the transmitter is doubly buffered. 

• Programmable options include I, I Y2 or 2 
stop bits; even, odd or no parity; and xl, 
x16,x32 and x64 clock modes. 

• Break generation and detection as well as 
parity-, overrun- and framing-error detec
tion are available. 

• Interrupt features include a programmable 
interrupt vector, a "status affects vector" 
mode for fast interrupt processing, and the 

~!!gg 
E'f(ON Corporation 

messages in S, 6, 7 or 8 bits/ character, 
including IBM Bisync, SDLC, HDLC, 
CCITT-X.2S and others. Automatic CRC 
generation/checking, sync character and 
zero insertion/deletion, abort genera
tion/detection and flag insertion. 

• Highly sophisticated and flexible daisy
chain interrupt vectoring for interrupts 
without external logic. 

. The Z80 SIO Serial Input/Output Control
ler is a dual-channel data communication 
interface with extraordinary versatility and 
capability. Its basic functions as a serial-to
parallel, parallel-to-serial converter/controller 
can be programmed by a CPU for a broad 
range of serial communication applications. 

standard Z80 peripheral daisy-chain inter
rupt structure that provides automatic inter
rupt vectoring with no external logic. 

• On-chip logic for ring indication and 
carrier-detect status. 

The Z80 DART (Dual-Channel Asynchro
nous Receiver/Transmitter) is a dual-channel 
multi-function peripheral component that 
satisfies a wide variety of asynchronous serial 
data communications requirements in micro
computer systems. The Z80 DART is used as a 
serial-to-parallel, parallel-to-serial.converter/ 
controller in asynchronous applications. In 
addition, the device also provides modetn con
trols for both channels. In applications where 
modem controls are not needed, these lines 
can be used for general-purpose I/O. 
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Z8000 FAMIl Y 
Z8001/2 
Z8000™ CPU Central 
Processing Unit 
Features • Regular, easy-to-use architecture 

• Instruction set more powerful than many 
minicompu ters 

• Directly addresses 8M bytes 

• Eight user-selectable addressing modes 

• Seven data types that range from bits to 
32-bit long words and byte and word strings 

• System and Normal operating modes 

• Separate code, data and stack spaces 

• Sophisticated interrupt structure 

• Resource-sharing capabilities for multi-
processing systems 

• Multi-programming support 

• Compiler support 

• Memory management and protection prOVid
ed by 28010 Memory Management Unit 

• 32-bit operations, including signed multiply 
and divide 

• 2-BUS compatible 

• 4, 6 and 10 MHz clock rate 

The 28000 is an advanced high-end 16-bit 
microprocessor that spans a wide variety of ap
plications ranging from simple stand-along 
computers to complex parallel-processing 
systems. Essentially a monolithic minicomputer 
central processing unit, the 28000 CPU is 
characterized by an instruction set more 
powerful than many minicomputers; abundant 
resources in registers, data types, addressing 
modes and addressing range; and a regular 
architecture that enhances throughouput by 
avoiding critical bottlenecks such as implied or 
dedicated registers. 

CPU resources include sixteen 16-bit 
general-purpose registers, seven data types 
that range from bits to 32-bit long words and 

,word strings, and eight user-selectable ad
'dressing modes. The 110 distinct instruction 
types can be combined with the various data 
types and addressing modes to form a powerful 
set of 414 instructions. Moreover, the instruc
tion set exhibits a high degree of regularity: 
most instructions can use any of the five main 
addressing modes and can operate on byte, 
word and long-word data types. 

The CPU can operate in either the system or 
normal modes. The distinction between these 
two modes permits privileged operations, 
thereby improving operating system organiza
tion and implementation. Multiprogramming is 
supported by the "atomic" Test and Set in-
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struction; multiprocessing by a combination of 
instruction and hardv.:are features; and com
pilers by multiple stacks, special instructions 
and addreSSing modes. 

The 28000 CPU is offered in two versions: 
the 28001 48-pin segmented CPU and the 
28002 40-pin non-segmented CPU. The main 
difference between the two is in addreSSing 
range. The 28001 can directly address 8 
megabytes of memory; the 28002 directly,ad
dresses 64 kilobytes. The two operating 
modes - system and normal - and the distinc
tion between code, data and stack spaces 
within each mode allows memory extension up 
to 48 megabytes for the 28001 and 384 
kilobytes for the 28002. 

To meet the requirements of complex, 
memory-intensive applications, a companion 
memory-management device is offered for the 
28001. The 28010 Memory Management Unit 
manages the large address space by providing 
features such as segment relocation and 
memory protection. The 28001 can be used 
with or without the 28010. If used by itself, the 
28001 still provides an 8 megabyte direct ad
dressing range, extendable to 48 megabytes. 
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Z8003/4 Z8000™ VMPU 
Virtual Memory 
Processiag Uail 
Features • Binary, function, and pin compatibility with 

the Z8001l2 microprocessors. 

• Designed-in compatibility with present and 
future Zilog Memory Management Units 
(MMUs). 

• Operates with up to a 10 MHz clock. 

• Status lines indicate the read/write phase of 
the Test and Set instruction for use in 
multiprocessor systems. 

• 23-bit segmented addresses for Z8003. 

• 16-bit non-segmented addresses for Z8004. 

The Z8003/4 Virtual Memory Processor Unit 
(VMPU), a 16-bit MOS microprocessor, offers 
integral provisions for operation in a virtual 
memory environment, in addition to the 
features of the Z8001 CPU. The 28003 VMPU 
generates 23-bit addresses. The address space 
is organized into 128 segments, each up to64K 
bytes in length. The 28004 generates 16-bit ad-

. dresses. The 2800314 VMPU addressing 
scheme distinguishes between memory space 
for program, data, and stack in each of two 
modes, System and Normal. 

For use in shared-memory multiprocessor 
systems, the 28003/4 VMPU provides an output 
on the status lines (STo-ST3), indicating the 
read/write phase of the Test and Set (TSET) 
instruction. This status output can be. used 
externally for arbitration of bus control. 

In a virtual memory environment, the pro
grams and data being operated on need not 
reside simultaneously in main memory. Thus, 
provision must be made for retrieving parts of 
a program or data located in "secondary" 
storage (such as·a disk). Attempts by the 
microprocessor to access instructions or data 
not in main memory are called "accesses to 
nonresident data." When this is done, the 
transaction accessing the nonresident data 
must be interrupted, the state of the 
microprocessor saved, the program or data in 
secondary storage moved to main memory, the 
state of the microprocessor restored, and the 
interrupted instruction restarted. 
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The 2800314 VMPU provides an external 
abort pin to permit the interruption of instruc
tion execution before the instruction com
pletes. Internal logic preserves the contents of 
the status and working registers when an in
struction is aborted (interrupted). 

When the 2800314 VMPU is used in a 
multiprocessor system, there may be dual
ported memories used by the processors. In 
this type of system, a resources manager arbi
trates simultaneously attempted accesses to 
shared resources. When a processor tests to 
see if a resource is in use, the read/write por
tion of the test transaction must not be inter
rupted or the probability of a collision 
increases greatly. The .28003/4 VMPU provides 
features that help to avoid collisions during 
accesses to shared resources via the enhanced 
TSET instruction. 
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Z8010 
Z8000™ Z·MMU Memory 
Management Unit 
Features • Dynamic segment relocation makes software 

addresses independent of phys,ical memory 
addresses. 

• Sophisticated memory-management features 
include access validation that protects 
memory areas from unauthorized or 
unintentional access, and a write-warning 
indicator that predicts stack overflow. 

• For use with both Z8001 and Z8003 CPU. 

• 64 variable-sized segments from 256 to • 
65,536 bytes can be mapped into a total 
physical address space of 16M bytes; all 64 
segments are ra'ndomly accessible. 

• Multiple MMUs can support several transla
tion tables for each Z8001l3 address space. 

• MMU architecture supports multi-program
ming systems and virtual memory implemen
tations. 

Z8015 Z8000™ PMMU 
Paged Memory 
Management Unit . 
Features • PMMU architecture supports paged, virtual 

memory systems for the Z8003 VMPU. 

• Dynamic page relocation makes software 
addresses independent of physical memory 
addresses. 

• Memory-management features provide 
access validation to protect memory areas 
from unauthorized or unintentional access, 
and a write-warning indicator to prevent 
stack overflow. 

• 64 pages, each 2048 bytes in length, can be 
mapped into a total physical address space 
of 16 megabytes. 

• PMMU can be used to implement systems 
with larger or smaller page sizes. 

• . The number of accessible pages can be 
increased by using multiple PMMU s to sup
port separate translation tables for each 
Z8003 VMPU address space. 
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The Z8010 Memory Management Unit (MMU) 
manages the large 8M byte addressing spaces 
of the Z8001 CPU. The MMU provides dynamic 
segment relocation as well as numerous 
memory protection features. 

Dynamic segment relocation makes user soft
ware addresses independent of the physical 
memory addresses, thereby freeing the user 
from specifying where information is actually 
located in the physical memory. It also pro
vides a flexible, efficient method for support
ing multi-programming systems. The MMU 
uses a translation table to transform the 23-bit 
logical address output from the Z8001 CPU 
into a 24-bit address for the physical memory. 
(Only logical memory addresses go to an MMU 
for translation; I/O addresses and data, in 
general, must by pass this component.) 

The Z8015 Paged Memory Management Unit 
(PMMU) is designed to support a paged virtual 
memory system for the Z8003 Virtual Memory 
Processor Unit (VMPU). Although designed 
primarily for the Z8003, the PMMU can also be 
used to support the other CPU s in the Z8000 
Family. Memory-management features allow 
access validation for memory protection and a 
write-warning to prevent stack overflGw. An 
instruction abort for accesses to pages not in 
main memory allows restarting of instructions 
in the Z8003 VMPU. Each PMMU can manage 
a basic memory area of sixty-four 2048-byte, 
fixed-size pages. The VMPU's 8M byte logical 
address space is translated by the PMMU into 
a 16M byte physical address space. Page size 
can be easily changed and multiple PMMUs 
can be combined to support more pages. The 
PMMU is produced in a 64-pin package. 
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Z8016 Z8000™ DTC 
Direct Memory Access 
Transfer Controller 
Features • Memory-to-peripheral transfer up to 2.66M 

bytes/second at 4 MHz. 

• Memory-to-memory transfer up to 1.33M 
bytes/second at 4 MHz. 

• Two fully independent, multi-function 
channels. 

• Masked data pattern matching for search 
and search-and-transfer operations. 

• Funneling option permits mixing of byte and 
word data during transfer operations. 

• May be operated in logical address space in 
conjunction with the Z80 1 0 Memory 
Management Unit. . 

• Programmable chaining operation provides 
automatic loading of control parameters 
from memory by each channel. 

Z8030 Z8000™ Z-SCC 
Serial Communications 
Controller 
Features • Two independent, 0 to 1M bit/second, full

duplex channels, each with a separate 
crystal oscillator, baud rate generator, and 
Digital Phase-Locked Loop for clqck 
recovery. 

• Multi-protocol operation under program 
control; programmable for NRZ, NRZI, or 
FM data encoding. 

• Asynchronous mode with five to eight bits 
and one, one and one-half, or two stop bits 
per character; programmable clock factor; 
break detection and generation; parity, 
overrun, and framing error detection. 

• Synchronous mode with internal or external 
character synchronization on one or two 

-sync characters and CRC generation and 
checking with CRC-16 or CRC-CCITT 
preset to either 1 s or Os. 

• SDLC/HDLC mode with comprehensive 

Zilog 
an affiliate of 
E'1(ON Corporation 

• Software- or hardware-controlled Wait state 
insertion. 

• Automatic loading from base registers on 
each channel for effiCient repetitive 
operations. 

• Z-BUS daisy-chain interrupt hierarchy and 
bus-request structure. 

The Z8016 DMA Transfer Controller (DTC) is 
a high-performance data transfer device 
designed to match the power and addressing 
capability of the Z8000 CPUs. In addition to 
providing block data transfer capability 
between memory and peripherals, each of the 
two DTC channels can perform peripheral-to
peripheral and memory-to-memory transfers. 

frame-level control, automatic zero insertion 
and deletion, I-field residue handling, abort 
generation and detection, CRC generation 
and checking, and SDLC Loop mode 
operation. 

• Local Loopback and Auto Echo modes. 

The Z8030 Z-SCC Serial Communications 
Controller is a dual-channel, multi-protocol 
data communications peripheral designed for 
use with the Zilog Z-Bus. The Z-SCC functions 
as a serial-to-parallel, parallel-to-serial con
verter/controller. The Z-SCC can be software
configured to satisfy a wide variety of serial 
communications applications. The device con
tains a variety of new ,sophisticated internal 
functions including on-chip baud rate 
generators, Digital Phase-Locked Loops, and 
crystal oscillators that dramatically reduce the 
need for external logic. 
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Z8031 Z8000™ I-ASCC 
Asynchronous Serial 
Communications Controller 
Features • Two independent, 0 to 1M bit/second, full

duplex channels, each with a separate 
crystal oscillator, baud rate genera tor, and 
Digital Phase-Locked Loop for clock 
recovery. 

.. Programmable for NRZ, NRZI, or FM data 
encoding. 

• Asynchronous communications with five to 
eight bits per character and one, one and 
one-half, or two stop bits per character; pro
grammable clock factor; break detection 
and generation; parity, overrun, and fram
ing error detection. 

Z8036 Z8000™ Z·CIO 
CouDler/Timer and 
Parallel I/O Unit 
Features • Two independent 8-bit, double-buffered, 

bidirectional I/O ports plus a 4-bit 
special-purpose I/O port. I/O ports 
feature programmable polarity, 
programmable direction (Bit mode), "pulse 
catchers," and programmable open-
drain outputs. 

• Four handshake modes, including 3-Wire 
(like the IEEE-488). 

• REQUEST/WAIT signal for high-speed data 
transfer. 

.. Flexible pattern-recognition logic, program
mable as a 16-vector priority interrupt con
troller. 

• Three independent 16-bit counter/timers 
with up to four external access li~es per 
counter/timer (count input, output, gate, 
and trigger), and three output duty cycles 

~!i!gg 
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• Local Loopback and Auto Echo modes. 

The Z8031 Z- ASCC Asynchronous Serial 
Communications Controller is a dual-channel 
data communications peripheral designed for 
use with the Zilog Z-BUS. The Z-ASCC func
tions as a serial-to-parallel, parallel-to-serial 
converter/controller. The device contains a· 
variety of new, sophisticated internal functions 
including on-chip baud rate generators, 
Digital Phase-Locked Loops, and crystal 
oscillators that dramatically reduce the need 
for external logic. 

. (pulsed, one-shot, and square-wave), pro
grammable as retriggerable or nonretrig
gerable. 

.. Easy to use since all registers are read/write 
and directly addressable. 

The Z8036 Z-CIO Counter/Timer and 
Parallel I/O element is a general-purpose 
peripheral circuit, satisfying most 
counter/timer and parallel I/O needs 
encountered in system designs. This versatile 
device contains three I/O ports and three 
counter/timers. Many programmable options 
tailor its configuration to speCific applications. 
The use of the device is Simplified by making 
all internal registers (command, status, and 
data) readable and (except for status bits) 
writable. The Z-CIO is directly Z-BUS 
compatible. 
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Z8038 Z8000™ 
I-FIO FIFO Inpull 
Oulpul Inlerlace Unil 
Features 

Z8060 

• 128 byte FIFO buffer provides asynchronous 
bidirectional CPU/CPU or CPU/peripheral 
interface; expandable to any width in byte 
increments by, use of multiple FIOs. 

• Interlocked 2-wire or 3-wire handshake 
logic port mode; 2-BUS or non-2-BUS inter
face. 

• Pattern-recognition logic stops DMA 
transfers and/or interrupts CPU; preset byte 
count can initiate variable-length DMA 
transfers. 

• Seven sources of vectored/nonvectored 
interrupts which include pattern-match, byte 
count, empty or full buffer status; a 
dedicated "mailbox" register with interrupt 
capability provides CPU/CPU communica
tion. 

• REQUEST/WAIT lines control high-speed 
data transfers. 

Z8000™ FIFO Buffer Unit 
and Z-FIO Expander 
Features • Bidirectional, asynchronous data transfer 

capability 

• Large 128-bit-by-8-bit buffer memory 

• TWO-Wire, interlocked handshake protocol 

• Wire-ORing of empty and full outputs for 
sensing of multiple-unit buffers 

• 3-state data outputs 

• Connects any number of FIFOs in series to 
form buffer of any desired length 

Z8065 
Z8000™ Z-BEP 
Bursl Error Processor 
Features • Detects errors in serial data up to 585,442 

bi ts in length 

• Implements correction of a detected error 
burst of up to 12 bits in length 

• Handles effective data rates of up to 20M 
bi ts per second 

• Provides four industry-standard polynomials 
for error detection 

• Provides three correction algorithms:' 

o Full-period clock-around method for con
formance to current practices 

Zilog 
an affiliate of 
E)$(ON Corporation 

• All functions are software controlled via 
directly addressable read/write registers. 

The 28038 FlO provides an asynchronous 
128-byte FIFO buffer between two CPUs or 
between a CPU and a peripheral device. This 
buffer interface expands to a 16-bit or wider 
data path and expands in depth to add as 
many 28060 FIFOs (and an additional FlO) as 
are needed. 

The FlO manages data transfers by assuming 
2-BUS, non-2-BUS microprocessor (a general
ized microprocessor interface), Interlocked 
2-Wire Handhsake, and 3-Wire Handshake 
operating modes. These modes interface 
dissimilar CPUs or CPUs and peripherals run
ning under differing speeds or protocols, 
allowing asynchronous data transactions and 
improving I/O overhead by as much as two 
orders of magnitude. 

• Connects any number of FIFOs in parallel 
to form buffer of any desired width 

The 28060 First-In First-Out (FIFO) Buffer 
Unit consists of a 128-bit-by-8-bit memory, 
bidirectional data transfer and handshake 
logic. The structure of the FIFO unit is similar 
to that of other available buffer units. FIFO is 
a general-purpose unit; its handshake logic is 
compatible with that of other members of 
2ilog's 28 and 28000 Families. 

o Chinese remainder theorem, which 
reduces correction time by orders of 
magnitude 

o Reciprocal'polynomial, which allows cor
rection with 48-bit code 

• Designed for use in both microprocessor 
and microprogrammed disk-controlled 
systems 
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Features 
(Continued) 

Z8068 

The Z8065 Burst Error Processor (BEP) pro
vides error detection and correction facilities 
for high-performance, high-density disk 
systems and any other system in which high
speed serial data transfers occur. 

For error detection, the BEP provides a 
selection of four standard polynomials, 
including the more popular 56-bit and 48-bit 

Z8000™ Z-DCP Data 
Ciphering Processor 
Features 

Z8090 

• Encrypts and decrypts data using the 
National Bureau of Standards encryption 
algorithm. 

• Supports three standard ciphering modes: 
Electronic Code Book, Chain Block and 
Cipher Feedback. 

• Three separate registers for encryption~ 
decryption, and master keys improve system 
security and throughput by eliminating fre
quent reloading of keys. 

• Three separate programmable ports (master, 
slave, and key data) provide hardware 
separation of encrypted data, clear data, 
and keys. 

• Data rates greater than 1M bytes per second 
can be handled. 

• Key parity check. 

Z8000™ Z-UPC Universal 
Peripheral Controller 
Features • Complete slave microcomputer, for 

distributed processing Z-BUS use. 

• 2K bytes of on-chip ROM. 

• 256-byte register file, accessible by both the 
master CPU and Z-UPC, using a fail-safe 
message- passing protocol. 

• Three programmable I/O ports, two with 
optional 2-Wire Handshake. 

• Z8 architecture and instruction set. 

• Six levels of priority interrupts from eight 
sources: six external sources and two inter
nal sources. 

• Two programmable 8-bit counter/timers 
each with a 6-bit prescaler. Counter/Timer 
TO is driven by an internal source, and 

Zilo 
an affiliate of 9 
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versions, to satisfy a broad range of applica
tions. During write operations, the BEP 
generates check-bit words, which are append
ed to the record being written onto the disk. 
These check-bit words are then used in subse
quent reads and, if necessary, in correction 
operations. 

The Z8068 Data Ciphering Processor (DCP) 
is an n-channel, silicon-gate LSI device, which 
contains the circuitry to encrypt and decrypt 
data using National Bureau of Standards 
encryption algorithms. It is designed to be 
used in a variety of environments, including 
dedicated controllers, communication concen
trators, terminals, and peripheral task pro
cessors in general processor systems. 

The DCP provides a high throughput rate 
using Cipher Feedback, Electronic Code 
Book, or Cipher Block Chain operating modes. 
The provision of separate ports for key input, 
clear data, and enciphered data enhances 
security. 

The Z8068 DCP is designed to interface 
directly to Zilog's Z-BUS@ . 

Counter/Timer Tl can be driven by internal 
or external sources. Both counter/timers are 
independent of program execution. 

The Z8090 Universal Peripheral Controller 
(Z- UPC) is an intelligent peripheral controller 
for distributed processing applications. The 
Z- UPC unburdens the host processor by assum
ing tasks traditionally done by the host (or by 
added hardware), such as performing 
arithmetic, translating or formatting data, and 
controlling I/O devices. Based on the Z8 
microcomputer architecture and instruction 
set, the Z- UPC contains 2K bytes of internal 
program ROM, a 256-byte register file, three 
8-bit I/O ports, and two counter/timers. 
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Z8500 PERIPHERALS 
Z8530 SCC Serial 
Communications 
Controller 
Features • Two independent, 0 to 1M bit/second, full

duplex channels, each with a separate 
crystal oscillator, baud rate generator, and 
Digital Phase-Locked Loop for clock 
recovery. 

• Multi-protocol operation under program 
control; programmable for NRZ, NRZI, or 
FM data encoding. 

• Asynchronous mode with five to eight bits 
and one, one and one-half, or two stop bits 
per character; programmable clock factor; 
break detection and generation; parity, 
overrun, and framing error detection. 

• Synchronous mode with internal or external 
character synchronization on one or· two 
synchronous characters and CRC genera
tion and checking with CRC-16 or 
CRC-CCITT preset to either 1 s or Os. 

• SDLC/HDLC mode with comprehensive 

Z8531 ASCC 
Asynchronous Serial 
Communications Controller 
Features • Two independent, 0 to 1M bit/second, full

duplex channels, each with a separate 
crystal oscillator, baud rate generator, and 
Digital Phase- Locked Loop for clock 
recovery. 

• Programmable for NRZ, NRZI, or FM data 
encoding. 

• Asynchronous communications with five to 
eight bits per character and one, one and 
one-half, or two stop· bits per character; pro
grammable clock factor; break detection 
and generation; parity, overrun, and 
framing error detection. 

• Local Loopback and Auto Echo modes . 

Z8536 CIO 
Counter/Timer and 
Parallel I/O Unit 

Features • Two independent 8-bit, double-buffered, 
bidirectional 1/0 ports plus a 4-bit 
special-purpose 1/0 port. 1/0 ports 
feature programmable· polarity, 
programmable direction (Bit mode), "pulse 
catchers," and programmable open-
drain outputs. 

~!!gg 
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frame-level control, automatic zero insertion 
and deletion, I-field residue handling, abort 
generation and detection, CRC generation· 
and checking, and SDLC Loop mode 
operation. 

• Local Loopback and Auto Echo modes. 

The Z8530 SCC Serial Communications Con
troller is a dual-channel, multi-protocol data 
communications peripheral designed for use 
with conventional. non-multiplexed buses. The 
SCC functions as a serial-to-parallel, parallel
to-serial converter/controller. The SCC can be 
software-configured to satisfy a wide variety of 
serial communications applications. The device 
contains a variety of new, sophisticated inter
nal functions including on-chip baud rate 
generators, Digital Phase-Locked Loops, and 
crystal oscillators that dramatically reduce the 
need for external logic. 

The Z853l ASCC Asynchronous Serial Corri
munications Controller is a dual-channel, 
multi-protocol data communications peripheral 
designed for use with conventional non
multiplexed buses. The ASCC functions as a 
serial-to-parallel, parallel-to-serial con-
verterl controller. The device contains a variety 
of new, sophisticated internal functions in
cluding on-chip baud rate generators, Digital 
Phase-Locked Loops, and crystal oscillators 
that dramatically reduce the need for external 
logic. 

The ASCC also has facilities for modem con
trols in both channels. In applications where 
these controls are not needed, the modem con
trols can be used for general-purpose 1/0. 

• Four handshake modes, including 3-Wire 
(like the IEEE-488). 

• REQUESTIWAIT signal for high-speed data 
transfer. 

• Flexible pattern-recognition logic, program
mable as a l6-vector interrupt controller. 
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Features 
(Continued) 

• Three independent l6-bit counter/timers 
with up to four external access lines per 
counter/timer (count input, output, gate, 
and trigger), and three output duty cycles 
(pulsed, one-shot, and square-wave), 
programmable as retriggerable or 
nonretriggerable. 

• Easy to use since all registers are 
read/write. 

The 28536 CIO Counter/Timer and Parallel 
I/O element is a general-purpose peripheral 
circuit, satisfying most counter/ 
timer and parallel I/O needs encountered in 

Z8581 CGC 
Clock Generator 
and Controller 
Features 

Z8590 

• Two independent 20 MHz oscillators. 

.• Clock output drivers meet the high capaci
tance clock input requirements of NMOS 
microprocessors. 

• Outputs directly drive the 280 and 28000 
microprocessor clock inputs. 

• Oscillator input frequency reference source 
can be either crystals or TTL-compatible 
oscillators. 

• System Clock oscillator provides a TTL
compatible timebase signal at source fre
quency;provides an NMOS-compatible clock 
signal at a programmable percentage of the 
source frequency; provides ability to stretch 
High or Low phase of clock signal under ex
ternal control. 

• General-Purpose Clock oscillator that pro
vides an NMOS clock signal at half source 
frequency. 

UPC Universal 
Peripheral Controller 
Features • Complete slave microcomputer, for 

distributed processing use. 

• Unmatched power of 28 architecture and 
instruction set. 

• Three programmable I/O ports, two with 
optional 2-Wire Handshake. 

• Six levels of priority interrupts from eight 
sources: six from external sources and two 
from internal sources. 

• Two programmable 8-bit counter/timers 

~!i!gg 
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system designs. This versatile device contains 
three I/O ports and three counter/timers. Many 
programmable options tailor its configuration 
to specific applications. The use of the device 
is simplified by making all internal registers 
(command, status, and data) readable and 
(except for status bits) writable. In addition, 
each regi~ter is given its own unique internal 
address, so that any register can be accessed 
in two operations. All data registers can be 
directly accessed in a single operation. The 
CIO is easily interfaced to all popular 
microprocessors. 

• System Reset output that is synchronized 
with System Clock output; power up reset 
period is maintained for a minimum of 30 
ms; and external input initiates system reset. 

• l8-pin slimline package used; single + 5 V 
dc power required. 

The 28581 Clock Generator and Controller 
is a versatile addition to 2ilog's family of 
Universal microprocessor components. The 
selective clock-stretching capabilities and 
variety of timing outputs produced by this 
device allow it to easily meet the timing design 
requirements of systems with microprocessors 
and LSI peripherals. The clock output drivers 
of the 28581 also meet the non-TTL voltage 
requirements for driving NMOS clock inputs 
with no additional external discrete transistors. 

each with a 6-bit prescaler. Counter/Timer 
TO is driven by an internal source, and 
Counter/Timer TI can be driven by internal 
or external sources. Both counter/timers are 
independent of program execution. 

• 256-byte register file, accessible by both the 
master CPU and UPC, as allocated in the 
UPC program. 

• 2K bytes of on-chip ROM for efficiency and 
versatility. 
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Features 
(Continued) 

The 28590 Universal Peripheral Controller 
(UPC) is an intelligent peripheral controller 
for distributed processing applications. The 
UPC unburdens the host processor by assum
ing tasks traditionally done by the host (or by 
added hardware), such as performing 

Z8 FAMILY 
Z8® Family of 
Microcomputers' 
Z8601-Z8603 
Features • 28601 Single-Chip Microcomputer with 2K 

ROM; 2803 Prototyping Device with EPROM 
interface. 

• Complete microcomputer, 2K bytes of ROM, 
128 bytes of RAM, 32 I/O lin~s, and up to 
62K bytes addressable external space each 
for program and data memory. 

• 144-byte register file, including 124 
general-purpose registers, four I/O port 
registers, and 16 status and control 
registers. 

• Average instruction execution time of 
2.2 JLs, maximum of 4.25 JLS. 

• Vectored, priority interrupts for I/O, 
counter/timers, and UART. 

• Full-duplex UART and two programmable 
8-bit counter/timers, each with a 6-bit pro
grammable prescaler. 

• Register Pointer so that short, fast instruc
tions can access' any of nine working 
register groups in 1.5 JLS. ' 

• On-chip oscillator which accepts crystal or 
external clock drive. 
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arithmetic, translating or formatting data, and 
controlling I/O devices. Based on the 28 
microcomputer architecture and instruction 
set, the UPC contains 2K bytes of internal pro
gram ROM, a 256-byte register file, three 8-bit 
I/O ports, and two counter/timers. 

• Low-power standby option which retains 
contents of general-purpose registers. 

• Single + 5 V power supply-all pins TTL
compatible. 

The 28601 microcomputer introduces a new 
level of sophistication to Single-chip architec
ture. Compared to earlier single-chip micro
computers, the 28601 offers faster execution; 
more efficient use of memory; moresophisti
cated interrupt, input/output and bit-manipula
tion capabilities; and easier system expansion. 

Under program control, the 28601 can be 
tailored to the needs of its user. It can be con
figured as a stand-alone microcomputer with 
2K bytes of internal ROM, a traditional micro
processor that manages up to 124K bytes of 
external memory, or a parallel-processing ele
ment in a system with other processors and 
peripheral controllers linked by the 2-BUS. In 
all configurations, a large number of pins 
remain available for I/O. 
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Z8® Family of 
Microcomputers 
Z8611-Z8612-Z8613 
Features • 28611 Single-Chip Microcomputer with 4K 

ROM; 28612 Development Device with 
memory interface; 28613 Prototyping Device 
with EPROM interface. 

• 4K ROM version of the 28601 MCU, with. 
128 bytes of RAM, 32 I/O lines, and up to 
60K bytes addressable external space each 
for program and data memory. 

A 4K ROM version of the 28601 chip, the 
28611 offers all the features of the 28601. 

Z8®Family 
Z8671 Microcomputer 
BASIC/Debug Interpreter 
Features • The 28671 MCU is a complete micro

computer preprogrammed with a BASIC/ 
Debug interpreter. Interaction between the 
interpreter and its· user is provided through 
an on-board UART. 

• BASIC/Debug can directly address the 
28671's internal registers and all external 
memory. It provides quick examination and 
modification of any external memory loca
tion or I/O port. 

• The BASIC/Debug interpreter can call 
machine language subroutines to increase 
execution speed. 

• The 28671's auto start-up capability allows a 
program to be executed on power-up or 
Reset without operator intervention. 

• Single + 5 V power supply-all pins TTL
compatible. 

Z8®Family 
Z8681 Microcomputer 
Features • \\ROMless" version of the 28601 single-chip 

microcomputer, capable of addressing up to 
128K bytes of external memory space. 

• Up to 24 programmable I/O lines. 

• 40-pin package, single +5 V supply, all 
pins TTL compatible. 

The 28681 MCU is the \\ROMless" version of 
the 28601 single-chip microcomputer and 
offers all the outstanding features of the 28 
Family architecture. Using the 28681, it is 
possible to design a powerful microprocessor 
system incorporating a minimum number of 
support devices. 

Zilog 
an affiliate of 
E)$(ON Corporation 

Under program control, the 28611 can be 
tailored to the needs of its user. It can be con
figured as a stand-alone microcomputer with 
4K bytes of internal ROM, a traditional micro
processor that manages up to 120K bytes of 
external memory, or a parallel-processing ele
ment in a system with other processors and 
peripheral controllers linked by the 2-BUS. In 
all configurations, a large number of pins 
remain available for I/O. 

The 28671 Single-Chip Microcomputer 
(MCU) is one of a line of preprogrammed 
chips-in this case with a BASIC/Debug inter
preter in ROM-offered by 2ilog. As a member 
of the 28 Family of microcomputers, it offers 
the same abundance of resources as the other 
28 microcomputers. 

Because the BASIC/Debug interpreter is ' 
already part of the chip circuit, programming 
is made much easier. The 28671 MCU thus 
offers a combination of software and hardware 
that is ideal for most industrial control appli
cations. The 28671 MCU allows fast hardware 
tests, and bit-by-bit examination and modifica
tion of any memory location, I/O port, or 
register. It also" allows bit manipulation and 
logical operations. A self-contained line editor 
supports interactive debugging, further 
speeding up program development. 

Port 1 is configured to function as a multi
plexed Address/Data bus (ADo-AD7), while 
Port 0 is software configurable to output 
address bits As-A15. This provides for program 
memory and data memory space of up to 64K 
bytes each. 

Located on-chip are 144 bytes of RAM, 
organized as a register file of 124 general
purpose registers, 16 control and status 
registers, and three I/O port registers. (Port 1 
cannot be utilized as an I/O register.) This file 
is divided into groups of working registers in 
such a way that short format instructions may 
be used to qUickly access a register within a 
certain group'. 
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DEVELOPMENT SYSTEMS AND SOFTWARE 

Software 
Information 

To facilitate program development, 
Zilog offers the complementary PLZ' ap
plication languages, PLZlSYS and 
PLZI ASM. Similar constructs within the 
PLZ languages permit the user to com
bine high-level, machine-independent 
modules together with machine
dependent modules. 

PLZlSYS is a procedure-oriented 
language with a style that blends 
elements of other well known 
languages such as Pascal, ALGOL, 
PUI and C. 

PLZI ASM is a structured assembly 
language that provides all the 
capabilities needed to manage the 
microprocessor resources such as 
registers, memory accesses, and I/O 
operations. 

This modular progra'mming tech
nique enables the programmer to con
centrate on program design rather than 
on de~elopment system software. 

The Z8000 Cross-Software Package, 
running on UNIX, enables multi-user 
access for enhanced software develop
ment. The pack~ge consists of a com
plete set of software tools for develop
ing Z8000 pro'grams on DEC's PDP 
11144, 11145, and 11170 systems. The C 
language, including compiler and code 
optimizer, protects the user's software 
investment by permitting program 
transportability. 

The ZRTS Kernel, a small executive 
program, saves software development 
time by providing the core of a real
time multitasking operating'system in 

~!i!~g 
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PROMable form. Using ZCL, a high
level configuration language, the 
deSigner can define the target system 
and produce a memory-efficient, cost
effective end product. ' 

Even more software products include 
the RIO Electric Blackboard, a multi
window full-screen text editor, and soft
ware development packages with utility 
programs that aid and simplify software 
development for the Z8 MCU arid for 
Z8000 programs on the Z8000 Develop
ment Module. 

'UNIX is a trademark of Bell Laboratories. 

1598 For Zilog Product Selector Guide, See Pages 1581-1582. @ Ie MASTER 1983 



System 8000™ 
• 6 MHz Z800 1 A CPU, three 6 MHz 

Z8010 MMUs for dynamic segment 
relocation, plus 6 MHz Z80B CPUs. 

• ZEUS, Zilog's enhanced UNIX 
operating system: 
o hierarchical file system 
o compatible file, device and 

interprocess I/O 

• Selection of high-level languages: 
C, FORTRAN 77, BASIC, Pascal, 
COBOL, PLZlSYS. 

• System 8000 and ZEUS can be 
upgraded for use with 32-bit 
microprocessors to assure next
generation compatibility. 

• Free-standing modular unit built as 
a multistation computing facility for 
office and laboratory 
environment. 

The System 8000 Family members 
are fully-compatible "supermicros" 
whose high-performance, multiuser, 
multitasking capabilities are based on 

the Z8000 CPU. System 8000 incor
porates a high-performance Winchester 
disk, as well as intelligent disk and 
tape controllers to further improve per
formance. All models have a common 
CPU board and peripheral controllers, 
and use identical operating system soft
ware (ZEUS). A UNIX-based operating 
system, ZEUS is specifically designed 
for software development and text pro
cessing. Numerous development tools 
are available, including the programm
ing languages PLZlASM, PLZlSYS, C, 
Pascal, and FORTRAN 77. Because 
ZEUS treats emulators as System 8000 
peripherals, System 8000 can combine 
with EMS 8000, Z-SCAN 8000, ZDS 

.1140, or non-Zilog emulators to provide 
total product development suport for 
multiple microprocessors. 

Models 10 and 11. System 8000 
Models 10 and 11 have been specially 
designed for the business and office 
environment. Each system is small 
enough to fit under a desk yet can pro
vide computing power for up to eight 

~!i!gg 
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users. The basic Model 10 and 11 have 
256K bytes of parity RAM, and a 5-114" 
Winchester disk providing 18MB of 
storage. To back up the Winchester 
disk, Model 10 offers a 5-114" floppy 
disk drive with 1MB of storage, and 
Model 11 uses a 17MB cartridge tape· 
drive for backup. 

Models 21 and 31. System 8000 
Models 21 and 31 are high
performance, high-capacity systems for 
8 to 24 users. Model 21, designed for 
user growth, offers a standard la-card 
slot cage; expansion to i8 slots is possi
ble with an Expansion Chassis option. 
Model 21 offers 1 MB of error
correcting memory (expandable to four 
MB), an 8" Winchester disk with 32MB 
storage capacity (expandable to 
128MB), and a 17-MB tape cartridge 
drive for backup. Model 31 substitutes 
an 80MB SMD-compatible Winchester 
disk for the Model 21's 32-MB drive. 
Using as many as four such drives, the 
unit can offer up to 320MB of storage 
capacity. 
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EMS 8000 
Emulator Subsystem 
Features • Modular architecture can be easily 

expanded to support emulation of future 
. Zilog microprocessors. 

• A unique "snapshot" feature permits parti
tioning of a large real-time trace module 
into many small trace memories. 

• Three parallel trigger comparators are 
provided. 

• Logic-state analysis is provided for target 
CPU address, data, status, control and 
external probe bits. 

. • Up to 126K bytes of high-speed, static 
mappable memory can be accessed by the 
target system. 

• A pulse output feature permits use of a 
high-end logic analyzer. 

• Network debugging is supported. 

• Full access is permitted to the target micro
processor's registers, memory and I/O 
space. 

• A "transparent" mode allows the same 
terminal to be used for host and EMS user 
interface. 

Z8000™ Emulator 
Z-SCAN 8000 

Zilog 
an affiliate of 
E)$(ON Corporation 

EMS 8000 is a high-end, emulation manage
ment system. The EMS 8000, together with 
Zilog's UNIX -based System 8000™ Z- LABTM, 

. provides the developer of Z8000 
microprocessor-based products with a com
plete set of tools for speeding up the product 
development cycle. 

The emulator provides the link between the 
application software developed on a host 
system and the target system. It also aids in the 
integration of the software into the target 
system. Emulator to target system hookup is 
simple and immediate. A CPU pod/cable 
assembly directly replaces the target CPU. The 
emulator preserves the full capability of the 
target microprocessor. The emulator can start 
or stop program execution or it can perform 
single-step execution. Individual registers or 
memory can be examined and modified upon 
demand. Newly developed programs may be 
loaded into the development (target) hardware 
arid executed in a real-time environment. 

• Provides Real Time Emulation up 
to 4 MHz of the Z8001 and Z8002 
CPUs. 

• Two RS-232C Serial Ports Make It 
a Peripheral Usable with Most 
Standard CRTs and Software 
Hosts. 

• Shadow Monitor Removes All 
Restrictions on Target System 
Memory Space. Making It Fully 
Available To the User. 

ports to host and CRT terminal, 
Z-SCAN 8000 can work with 2ilog's 
family of development hosts. 

Because it employs a standard serial 
interface, Z-SCAN 8000 can also be 
used with virtually any software host 
system that runs a cross assembler or 
cross compiler capable of generating 
28000 code. Communication between 
the host system and Z-SCAN 8000 is 
with a standard serial format requiring 
only a simple upload and download 
utility to operate. For PROM-based 
target systems, Z-SCAN can operate 
stand-alone with a CRT terminal 
because the monitor and debug soft
ware is EPROM-resident. 

• Transparent Operation Permits 
Direct Communication Between 
CRT and Host without Physical 
Disconnect. 

• Highly Interactive. Screen
Oriented User Interface Makes 
Z-SCAN Easy To Use. 

• High-Speed Mappable Memory 
(no wait states) Is Available to 
Simulate Target System 
RAM/ROM. 

OVERVIEW 

The Z-SCAN 8000 Emulator is an in
circuit emulator that has been designed 
as a peripheral unit for Zilog's Z8001 
and Z8002 16-bit microprocessors. 
Interfacing via two RS-232C Serial 
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Z8000™ 
Development Module 

~f!i!gg 
E'f<.ON Corporation 

• Z8001/Z8002 CPU Evaluation and 
Debug Support 

• 16K Words Dynamic RAM 
(Expandable to 32K for User Code 
Execution and Debug 

• RS-232C Standard Serial Interfaces 
Compatible with Most CRT Ter
minals and Development Hosts 

and debug of Z8000-based micro
processor systems. The Development 
Module is used in the first stages of the 
design and development process, not 
only as a tool for evaluating Z8000 
microprocessor· capabilities, but also as 
an environment in which code can be 
executed and debugged. 

• Wire-wrap Area for Prototyping· 

• 32 Programmable 110 Lines OVERVIEW 

• EPROM Monitor and Debugger 

• Transparent Operation Allows 
Software Development without, 
Disconnection from CRT and Host 
System 

The Z8000 Development Module is a 
complete, single-board microcomputer 
that is used as a tool for the evaluation 

Z8000™ Software 
Development Package 

OVERVIEW • Structured assembly language 
with high-level constructs. 

• Relocatable and absolute object 
code' format. 

• Free format statements allow 
indentation and spacing for 
readabili ty. 

.• External symbol references. 

• Global symbol definitions. 

The Z8000 Software Development 
Package consists of five utility pro
grams which aid and simplify the 
development of Z8000 programs. 
PLZlASM from Zilog's PLZ family bring 
all the advantages of modular program
ming to the Z8000 software developer 
and ensure transportability to future 

processors. The Z8000 LINKER, IM
AGER, LOAD/SEND and ZPROG 
simplify the testing and production 
stages of new software. Each program 
facilitates a single step towards com
pleting a segmented or nonsegmented 
program; together they guarantee a 
smooth, logical, and manageable soft
ware development process. 

PDS 8000™ 
Development Systems 
Features • Supports entire family of Zilog 

microprocessors-Z8, Z80, and Z8000. 

• Speeds program development with high
level, 'structured assembler. 

• Extends sYfltem capability w.ith an intelligent 
CRT console. 

• Optional screen-oriented text editor. 

System Hardware. The PDS 8000 Series con
sists of several models of Single-user systems 

. for the design, development, and debugging of 
Zilog microprocessor-based systems. The PDS 
8000 is a Z80-based microcomputer system with 
64K bytes of RAM, a disk controller, parallel. 
printer interface, and an intelligent CRT 
console. Dual, floppy-disk drive with 600K 
bytes of hard-sectored storage capacity is stan
dard with the PDS 8000. 

The floppy disk drive is interfaced to the . 
microcomputer via the Z80 Memory Disk Con
troller (MDC), which provides the Z80 
microcomputer with all the data formatting 

required for reading and writing onto the flop
py disks from RAM storage. Disk read/write 
accuracy is ensured by 16-bit CRC-code cir· 
cuitry. The MDC also provides 48K bytes of 
dynamic RAM'memory for programs or data 
storage. 

System Software. The PDS 8000 System pro
vides all the necessary software to handle 
software development tasks, from inputting 
source code to printing listings and creating 
EPROM's. 

RIO Operating System. The PDS 8000 utilizes 
Zilog's field-proven RIO Operating System for 
the creation, editing, assembly, and debug
ging of software. RIO, with relocatable . 
modules and I/O management, is a general
purpose computing system with architecture 
designed to facilitate the development process. 
RIO provides straightforward linking to various 
system routines and enables expansion of 
system features to meet the particular needs of 
individual user. 
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Z8000™ Dual-Processor 
System Upgrade Package 
Features • Upgrades an MCZTM or PDS system to a 

· 16-bit system with 256K bytes of memory. 

• Provides complete Z8000-based software 
development tools that execute at 6MHz: 
screen editor, translator, compiler/ 
assembler, debugger. 

• All software supplied in source code form to 
allow customization for applications. 

• EXisting Z80 programs continue to run. 

ZDS-1/40 
Development System 

OVERVIEW 

Zilog 
an affiliate of 
E'f<.ON Corporation 

The Z8000 Dual-Processor System Upgrade 
Package provides 16-bit processing power, 
256K bytes of random access memory, and 
software development tools for Zilog's 
Z80-based MCZ and PDS systems. The package 
consists of a Z8000 Microprocessor Board 
(MPB/256), a screen editor, Z80 to Z8000 
translator, and a Z8000 assembler and 
debugger. 

• Full Development Support for the 
Z80® and Z80A Microprocessors 

• 64K Bytes of Memory to Support 
Large Programs 

• 600K Bytes Floppy Disk Storage 

• In-Circuit Emulation up to 4 MHz 

• Memory Mapping Allows Borrow
ing of System Memory Before Pro
totype Memory Is Built 

• ZAP Package Provides Interactive, 
Symbolic Debugging With 
Disassembly 

The ZDS-1I40 Development System 
provides total development support for 
Z80 and Z80A CPU-based system 
designs. This support begins with a 
complete Z80-based microcomputer 
system that includes 64K bytes of RAM, 
dual single-sided, single density floppy 
disk drives and system software to 
assist in every phase of software 
development. 

user's prototype to monitor the execu
tion of the software, control the 
behavior of the microprocessc;>r in the 
prototype, and minimize the problems 
encountered in integrating software 
with hardware. Interactive debug soft
ware-the ZAP package, provided with 
the emulation system-allows debug
gingof the prototype, full disassembly 
of memory data and trace information, 
the use of symbolic references, and the 
capability of placing all debug com
mands on disk for execution. 

Included with the powerful 
microcomputer is an in-circuit emula
tion subsystem which connects to the 

Z8® Emulator 
Z-SCAN 8 
Features 

1602 

• Z-SCAN 8 provides full capacity, real-time 
emulation for the 2K and 4K Z8 Microcom
puters. 

• Designed to facilitate software/hardware 
debugging, Z-SCAN 8 uses standard RS-232 
links and is compatible with many standard 
CRTs and software hosts. This includes 
Zilog's ZEUS and MCZ systems and others 
with user-supplied load/save routines and 
cross-software support. 

• Debugging is fast and convenient. Two 
screens display the status of the Z-SCAN 8 
monitor and Z8 target resources. Target· 
memory can be displayed and modified in a 
scrollable window. 

• Z-SCAN 8 is interactive and easy to learn. 
Commands are selected from menus; com
mand arguments are self-prompting. 

• Z-SCAN 8 fulfills the user's essential real
time debugging needs with its real-time 
trace, two complex breakpoints, single step, 
and four blocks of mappable memory. 

The Z-SCAN 8 Emulator is a combination of 
hardware and sophisticated software that 
allows the efficient, interactive emulation of 
the Z8 Microcomputers. By the simple ex
change of target devices, the Z8601 (2K) and 
Z8611 (4K) MCUs can be emulated in a 
realistic mode that allows the user inspection 
and control over the environment being tested. 
Real-time trace, two breakpoints, single-step 
capability, and extensive mappable memory 
ensure the user a tool that accurately simulates 
the anticipated Z8 operating environment. 
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Z8® Development 
Module 
• Two Z8-02 Devices Offer Complete 

Configuration Choice for Any 
Application. 

• 2048 Bytes Static RAM for Con
venient Execution and Debug of 
User Code. 

• On-board 2116 Socket to Test User 
Code in EPROM Without Addi
tional Hardware. 

• As Many as 2048 Hardware Break
points on Address Compare Cover 
the Entire Internal ROM Space. 

• Versatile Monitor Software for 
Debugging, Register and Memory 
Manipulation, and File Upload 
and Download. 

• 'Transparent' Operation Allows 
Software Development Without 
Disconnecting from CRT and Host. 
Industry-Standard Interface Com
patible with Most CRT Terminals 
and Development Hosts. 

• Wire-Wrap Area for Prototyping. 

Z8® Software 
Development Package 
• Structured Assembly Language 

with High-Level Constructs. 

• Relocatable and Absolute Object 
Code Format. 

• Free Format Statements Allow 
Indentation and Spacing for 
Readability. 

• External Symbol References. 

• Global Symbol Definitions. 

OVERVIEW 
The Z8 Software Development 

Package consists of five utility pro
grams which aid and simplify software 
development for Z8-based systems. Z8 
PLZlASM, part of Zilog's PLX family, 
brings all the advantages of modular 
programming to Z8 software develop-

OVERVIEW 

Zilog 
an affiliate of 
E)$(ON Corporation 

The Z8 Development Module is a 
single-board microcomputer system 
specifically designed to assist in the 
development and evaluation of hard
ware and software designs based on the 
Z8 microcomputer. It allows system 
prototyping in hardware with the Z8-02 

. prototyping device, thereby developing 
code that will eventually be mask pro
grammed into the Z8 on-chip ROM. 

ment. The programming task can be 
broken into easily managed modules, 
giving more work assignment options to 
the engineering manager and a clear
cut structure to the individual program
mer. The Z8 linker completes the task 
by combining the modules and re~olv
ing any external references. 
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High-Reliability 
Microcircuits 

Zilog offers high-reliability versions 
of the Z8, 280, and Z8000 Families of 
logic circuits, processed in accordance 
'with the requirements of MIL-STD-883 
Level B (Test Methods and Procedures 
for Microelectronics). These three 
families of parts are currently being 
qualified for inclusion in the MIL
M-38510 Qualified Products List (QPL). 

General Considerations. Zilog high
reliability microcircuits are designed to 
meet the full military temperature 
range (- 55°C to + 125°C) and are 
packaged in hermetic dual-in-line 
packages. These packages can reliably 
withstand the thermal shock re
quirements of MIL-STD-883, Method 
1011, Condition C (- 65°C to 
+ 150°C). For industrial users, Zilog 
also offers an extended operating 
temperature range of -40°C to 
+85°C. All of Zilog's high-reliability 
microcircuits receive 5005 processing 
in accordance with the requirements of 
MIL-STD-883 Level B or C (as 
specified) . 

Zilog's high-reliability microcircuits 
are processed and assembled in accor
dance with the Zilog Product 

Assurance Program Plan, which con
forms to the requirements of Appendix 
A of MIL-M-3851O. 

Zilog's Z-REL program is dedicated 
to the production of high-reliability 
components that fulfill the requirements 
of the Joint Army-Navy (JAN) certifica
tion program. 

Along with production of state-of-the
art microprocessors, microcomputers, 
and peripheral components, Zilog has 
an on-going program to have each part I 

JAN qualified at the earliest possible 
date after introduction of the commer
ciaJ devices. 

The Defense Electronic Supply 
Center (DESC) has certified Zilog as a 
manufacturer of JAN components. The 
design, manufacturing, and processing 
methods, screening, and exhaustive 
testing techniques at Zilog comply with 
the very stringent reliability objectives 
of the JAN program. 

Zilog's component production tests 
are run on the logic test systems, with 
full hardware and software capabilities 
for accurate functional, ac and dc 
parametric testing. These test systems 
reduce the required test time, lowering 

?a!!gg 
E'l(ON Corporation 

the overall production costs and in
creasing throughput, while providing 
the versatility to test all LSI and VLSI 
components. 

Once qualified, the product con
figuration cannot be changed unless 
the cognizant government agencies 
permit exception. Lot-oriented quality 
conformance inspections and periodic 
tests, both die- and package-oriented, 
are performed to maintain the product 
qualification. 

Maintaining Reliability Levels. The 
high standard of reliability needed for 
MOS components manufactured by 
Zilog is assured in both the design and 
manufacture of each product. Zilog 
maintains an overall line tolerance per
cent defective (LTPD) of 5, or accep
tance quality level (AQL) of 0.25, over 
the full temperature range. To ensure 
this continued high level of reliability, 
a system of quality asessment with ap
propriate feedback to design and pro
cess engineering on a real-time basis 
has been developed. The implementa
tion of this system is an integral part of 
the manufacturing process. 
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INTRODUCTION 
TO MICROPROCESSOR 
DEVELOPMENT SYSTEMS 

This section describes the tools used in developing 
software programs for microprocessors. Microprocessors 
supported range from 2-bit slice families and 4-bit pro
cessors to 32-bit machines. Development systems de
scribed in the Master Selection Guide range from simple, 
single-user text-editing stations to multiuser computers 
dedicated to software development. Manufacturers are 
sequenced alphabetically, and each system is described 
by a listing of performance parameters. These parameters 
include supported microprocessors, maximum user RAM, 
mass-memory size and type, number of user stations, and 
available peripheral equipment. Software tools listed 
range from standard executive programs to high-level 
language compilers and interpreters. 

1606 

Detailed Product Information 
provided by: 

Advanced Micro Devices 1701 
American Automation 1706 
Emulogic 1708 
Fairchild 1711 
Hi/evel Technology 1719 
Intel 1721 
Motorola Semiconductor 1729 
Signetics 1739 
Synertek 1747 
Texas Instruments 1748 
The manufacturers listed above have provided detailed 
information on their latest and most significant prod
ucts. 
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EINFUHRUNG 
MIKROPROZESSOR
ENTWICKLUNGS
SYSTEME 
Deiser neue Abschnitt beschreibt aIle verwendeten 
Hilfsmittel zur Entwicklung von Software fur Mikro
prozessoren. Die unterstutzten Mikroprozessoren 
reich en von 2-Bit-Slice und ,4-Bit Prozessoren bis zu 
32-BitMaschinen. Die im Master Selection Guide 
beschriebenen Entwicklungssysteme reich en von ein
fachen, Single-user Textedition-Stationen bis zu Mul
tiuser-Computern fur die Software-Entwicklung. Die 
Hersteller sind in alphabetischer Reihenfolge aufge- -
fuhrt, und jedes System wird durch eine Auflistung 
de Funktionsparameter beschreiben. Diese Parameter 
umfassen die unterstutzten Mikroprozessoren, die 
Gro/3e von verwendbarem RAM, die Massenspeicher
Gro/3e und Art, die Anzahl der anschlie/3baren Sta
tionen und verfugbare Peripheriegerate. Die Software
Hilfsmittel reichen von Standard Executive Program
men bis zu Compilern und Interpretern fur hohere 
Programmiersprachen. 
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INTRODUCTION 
AUX SYSTEMES DE 
.DEVELOPPEMENT 
DES MICRO· 
ORDINATEURS 
Cette Section est nouvelle cette annee. Elle decrit Ies 
outils utilises dans Ie developpement des programmes 
software pour micro-ordinateurs. Les micro-ordina
teurs consideres a' echelonnent des familles a 2 bits aux 
ordinateurs de 4 bits, et aux appareils de 32 bits. Les 
systemes de developpement decrits dans Ie Guide 
General de Selection vont de la simple station d'edition 
de texte pour un utilisateur, aux ordinateurs a utili sa
teurs multiples et dedies au developpement du soft
ware. Les fabricants sont enumeres par ordre alpha
betigue, et chague systeme est decrit au travers d'une 
liste de parametres de performance. Ces parametres 
comprennent Ies micro-ordinateurs supportes, la RAM 
avec maximum d'utilisateurs, la taille et Ie type de me
moire de masse, Ie nombre de stations utilisatrices, et 
l'eguipement peripherigue disponible. Les outils soft
ware consideres s'etendent des programmes standards 
d' execution aux programmes plus puissants de traduc
tion de Janguage et de compilation. 
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, 
INTRODUCCION 
A LOS SISTEMAS 
DE DESARROLLO 
DEL MICROPROCESOR 
Esta seccion, nueva para este ano, describe las herra
mientas usadas en el desarrollo de programas para 
microprocesores. 

Microprocesores con radio de accion de familias de 
2-bit y 4-bit a equipo de 32-bit. Sistemas de desar
rollo descritas en la Cuia Maestra de Seleccion abarca 
de una simple estacion editora, a computadoras de 
uso multiple dedicadas al desarrollo de programas. 
Los fabricantes aparecen en sequencia alfabetica, y 
cada sistema es descrito con una lista de parametros 
de rendimiento. Estos parametros incluyenapoyo a 
microprocesores, uso maximo de RAM, tamano y tipo 
de memorias, numero de estaciones de operadores, y 
equipo periferal disponsible. Programas mencionados 
abarcan de programas ejecutivos standard a lenguaje 
de alto nivel para compiladores e interpretes. 
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Microprocessor development systems (MDSs) have evolved 
from simple design aids to dedicated computer systems. The 
variety of MDS hardware now available ranges from simple 
PROM programmers for entering hand-assembled code to 
sophisticated multiuser systems representing a sizeable capi
tal investment. 

High-end software tools generally' are of no concern to 
designers who use microprocessors primarily for logic re
placement. Many programs for these applications can be 
hand-written in machine code or in very simple assembly 
language, hand-assembled and edited manually with scissors 
and paste. But choosing a more sophisticated system re
quires understanding the relationships between the MDS, the 
processor it supports and the software tools available for 
assisting in program development. 

Until recently, the choice was limited between a dedicated 
system supporting a single processor or a family of pro
cessors, and a universal system supporting several different 
processor families. Dedicated-system supporters argue that 
most of the 50 or more existing microprocessor companies 
can introduce at least one new processor each year, with 
each new processor often program-compatible with its pre
decessor. And it is more desirable to upgrade existing soft
ware for these new devices than to start a massive software 
redesign project. 

Moreover, the argument continues, dedicated system sup
pliers (who also supply the microprocessors supported) can 
provide software development tools for new processors at 
least a year before they are available in universal systems. 
Finally, it is generally acknowledged that universality in an 
MDS often requires some sacrifice in depth of coverage. 
Implicit in these arguments, of course, is user commitment 
to a specific processor or vendor. 

On the other hand, universal systems offer a repertoire of 
multivendor chip support, generally centered about 8-bit pro
cessors. The strongest argument for using these systems 
appears to be the freedom to evaluate the parade of new 
processor chips emerging from various semiconductor 
houses. For example, in addition to facilitating hardware/ 
software integration of prototype design, available universal 
systems can compare the performance of an 8085 (Intel Corp.) 
against the Z80 (Zilog Inc.), 6800 or 6802 (Motorola Semi
conductor Products Inc.), 3872 (Fairchild Camera and In
strument Corp.), the TMS9900 (Texas Instruments Inc.), and 
the 3870 and 3872 (Mostek Corp.). 

To counter the threat posed by universal systems, some 
vendors are offering systems described as vertical rather 
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MDS: 
Dedicated or 
Universal? 

than universal (horizontal) or dedicated. These systems sup
port only one vendor's processors, but the devices supported 
represent a wide performance range. To illustrate, one MDS 
vendor's system supports 12 of the company's processors, 
which range from a 2-bit slice up through a 16-bit processor. 
A user can upgrade a basic system by adding an assembler, 
high-level language, and an in-circuit emulator module for any 
of the 12 processors. 

Sometimes universality can be acquired with an existing 
dedicated MDS by upgrading the system with emulators and 
other' development tools. Typically, the instrument connects 
between the host computer (or dedicated development sys
tem), using a different personality pod to provide real-time 
emulation for a variety of MPUs. 

Multistation development systems become another option 
as program sizes grow. One programmer typically can gener
ate 10 debugged and documented lines of code per day, 
each line representing from 2 to 10 bytes of machine 
code. If a time-critical project requires a 100-kbyte applica
tion program to be completed within 3 months, then at least 
8 programmers are required, each generating 100 bytes of 
machine code per day. Such requirements need systems 
resembling a full-fledged cO!'TlPuter. with price tags upwards 
of $100,000 and with as many as 8 programming stations. 

Alternatively, several simple development systems can be 
linked to a mainframe to perform dedicated development 
functions such as compiling and debugging. The mainframe 
performs project management functions such as file-sharing 
and maintenance. If a universal system is needed, cross
software is available from both software houses and MDS 
vendors. Cross-software allows a program for one processor 
to be written on a machine containing a different processor. 
For example, a cross-assembler for the 6800 produces 6800 
code, but it executes on a PDP-11 computer. 

MDS Hardware 
A typical MDS consists of a central processor, mass mem

ory, control console, and software development tools - such 
as editors, assemblers, compilers and linkers - for translat
ing the programming (source) language and revising the 
source text. Most systems also provide a printer for generat
ing hard copy. 

The CPU executes the control functions necessary for soft
ware development and can execute the editor, assembler or 
program under development. 

Mass memory, also called the "file," stores operating pro
grams, developed programs and data. Main system memory 

1611 

Q) 
"'C 
::J 

CJ 
C 
o 

...... 
u 
Q) 

Q) 

en 



Q) 
"C 
::l 

CD 
C 
o 

+"'" 
o 
Q) 

Q) 

en 

MDS: Dedicated or Universal 

stores data and host programs (editor, compiler, etc.) or 
developed programs. Stored data include editor workspace, 
symbol tables, input/output (I/O) buffers, and data generated 
during program development. Main memory can be extended 
by mass memory. 

The lowest level of mass-memory media is punched paper 
tape in which data are entered by teletypewriter. Because of 
its low speed, this type of storage is recommended for de
veloping programs having less than 100 lines of code. 

Next is magnetic tape cassette with read/write speeds 
ranging up to 400 characters per second. Tape-cassette sys
tems are economical for programs between 100 and 1000 
lines of code. 

Long programs require the speed of flexible-disc storage 
with data-transfer rates exceeding 1000 characters per sec
ond. Flexible-disc storage is recommended for programs with 
between 1000 and 10,000 lines of code. Longer programs 
require the megabit-per-second transfer rates of hard-disc 
systems which can store up to tens of megabytes of data. 
These systems are, of course, the most expensive. 

Control consoles provide the means to input source pro
grams, debugging commands, operating system commands 
and data, and they provide operator feedback such as assem
bly listings and register displays. Controlled by interactive 
software, these terminals provide continually updated CRT 
displays of register content and entire segments of the pro
gram under development. 

CRT terminals are classified as either dumb, smart or 
intelligent. Dumb terminals are non programmable and have 
a limited number of functions. Smart terminals contain an 
MPU, memory, or both, and they have text-editing capability. 
Intelligent terminals contain one or more MPUs· that can be 
user-programmed. 

To facilitate text editing, CRT displays generally provide 
information highlighting on the screen, blinking displays, 
insert/delete capability and smooth scrolling. Console key
boards provide 128 ASCII character code, and keyboard life 
typically is about 300-million operations. Intelligent key
boards usually have self-diagnostics displayed on the CRT. 

As more logic signals formerly accessible for test pro
cedures become buried within the microprocessor chip, the 
various debugging tools become also increasingly important 
elements of an MOS. 

An in-circuit emulator is a logic card or module cable-con
nected to the microprocessor socket of the prototype system. 
The emulator duplicates the processor function and relays 
indications of system operation to the MOS console or term i-
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naJ. Usually the MOS RAM simulates ROM or PROM in the 
system under test. After RAM content is debugged, it is 
transferred to the prototype's memory. 

Single-step facility is a hardware debugging aid that allows 
the MOS operator to step through the program one instruction 
at a time while concurrently monitoring system operation. 

A logic analyzer can set up breakpoints in the program 
(such as an address) that stop program execution when 
encountered. The analyzer stores a block of bus transactions 
in a limited amount of memory that is refreshed each cycle. 
When a breakpoint stops program execution, the analyzer 
displays a number of logical events occurring prior to the 
breakpoint. Thus the operator can determine if events lead
ing to the breakpoints are correct and modify the program 
as required, or continue execution. 

Printers provide hard-copy records of the developed pro
gram. Mechanical types are relatively slow, generating from 
150 to 1800 lines per minute, and providing multiple copies 
of the printout. Higher speeds are provided by thermal, 
optical, chemical or electrical printers with speeds ranging 
up to about 21,000 lines per minute. Serial printers produce 
one character at a time, and line printers generate one line 
at a time in parallel-character format. 

Many systems pro~ide options for linking the MOS with 
other systems for data exchange. These include paper tape 
punch and reader, and a modem (modulator-demodulator) 
that connects an MOS to a large computer via telephone 
lines. Finally, most systems have either a standard or optional 
PROM programmer for entering developed programs into 
prototype memory. 

Software Tools 
MOS software-tool sophistication has become similar tQ 

that of minicomputer software. Many software tools arE! 
common to any MOS. 

Executive programs (also called operating systems) control 
the interaction between the MOS peripherals and other soft
ware tools by keeping track of time, enforcing correct event 
sequencing, and controlling I/O functions. An operating sys
tem also provides user commands for editing, assembling, 
compiling, relocating, executing, and debugging the user
developed program from the control console. Some operating 
systems can perform file-management tasks on floppy or 
hard-disc memory. Other systems provide this capability in a 
separate software package called a "file-management sys
tem," or include it in the text editor. 

Text editors, or simply editors, are programs that allow an 
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operator to enter a source code (assembly or higher-level 
language) into the MDS memory through an interactive termi
nal with a keyboard. Through the editor the operator can add" 
delete, move, change, and display or list selected portions 
of the source program. 

Assemblers are programs that convert source code gener
ated with an editor to machine language (object or binary 
code). The source code is the assembly language (alpha
betic symbols called mnemonics) of the processor for which 
the program is being written. Assemblers vary in their ability 
to handle macros (blocks of often·-used instruction sequences 
activated by a single instruction), to generate relocatable 
code, and to allow certain pseudo-operations. The latter is 
an instruction that gives information to the assembler instead 
of causing machine code to be generated. 

Compiler and interpreter programs translate high-level 
programming languages into machine language. Each ap
proach has advantages and drawbacks. Both tools translate 
each high-level statement into a series of binary instructions. 
However, a compiler translates the entire program before 
execution can take place. On the other hand, an interpreter 
translates and immediately executes each high-level state
ment before proceeding to the next translation. 

Interpreters are more efficient for making program changes 
since each instruction is executed as it is typed. Therefore, 
an instruction can be entered, executed, changed, and exe
cuted again without the need to exercise the rest of the 
program. With a compiler, each change requires a retransla
tion of the entire program. 

Although interpreters require more memory than compilers 
and take more time to execute the final code, they usually 
provide better real-time error diagnostics. However, micro
processor applications seldom require extensive programmer 
interaction or program debugging. As a result, a compiler 
generally is preferred over interpreters for time-critical micro
processor programming applications, and an interpreter is 
recommended for intensive interfacing or debugging require
ments. Many microprocessor development systems provide 
both tools for overall programming flexibility. 

Linkers tie together program segments and subroutines 
of machine code to form the finished program. Linkers calcu
late all module address locations so they will interface prop
erly with one another and fit into memory. 

Oebuggers interactively execute and debug the object 
program by allowing the programmer to set breakpoints in 
the routine, control program execution, and examine pro
cessor register and memory content. Combined with in-circuit 
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emulators, debuggers also allow control-line and memory
content transfer between host and prototype systems, thereby 
controlling the degree' of emulation. Most debuggers include 
single-stepping and program-trace capability. 

High-Level Languages 
Using high-level languages (HLLs) simplifies program cod

ing and debugging since a single statement can be translated 
by an interpreter or compiler into its equivalent of 20 or more 
assembly-language statements. Moreover, HLL statements 
resemble natural English and thus are easily read, docu
mented and understood. The result is high overall program
ming efficiency. 

Although highly convenient for a programmer, using an 
HLL imposes a penalty. All of the object code statements 
that the compiler generates for each HIL statement may not 
be required for every application. Consequently, high-level 
programs are typically 15 to 20% longer than efficient assem
bly-language programs. The result is wasted memory space 
and computer time. 

However, the trends toward higher microprocessor speeds 
and lower memory cost tend to minimize these disadvan
tages, which are further offset by high programming effi
ciencies. Moreover, compilers based on so-called imple
mentation languages have assembler-like characteristics, 
allowing programming in both high-level and assembly lan
guages. Thus a programmer can use an HLL to design the 
overall program, resorting to assembly language for coding 
time or space-critical functions, or for coding functions that 
the HLL is not designed to execute. 

High-level language is an increasingly fundamental con
sideration for selecting an MDS, the more sophisticated of 
which support several HLLs. In general, an HLL for micro
processor applications should have several characteristics. 
Foremost of these is block structuring which allows several 
design teams to work independently on program modules of 
a large project. 

The language should also allow assembly-coded modules 
to be integrated into the basic program; provide data and 
register-bit handling' capability such as shift and rotate; pro
vide logical operations such as AND, OR, NAND and NOR; 
provide access to I/O ports and handle interrupts in real time. 
Also, since microprocessors are not well-suited for compu
tation, they usually require languages that use integer arith
metic instead of floating point or decimal. Available HLLs 
provide these characteristics in various combinations and 
degrees of effectiveness. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS 

Manufacturer Adaptive Science Corporation Adaptive Science Corporation 

Model 802 809 
FOR DETAILED DATA SEE: 

Supported CPUs 6802 6809 

Hardware 
User Stations One One 

Communication Ports 2/RS232C 2/RS232C 
1/Parallel 1/Parallel 

User RAM 61.5K bytes 61.5K bytes 

Mass Storage 8-in floppy disk (2) 8-inch floppy disk (2) 

, 

Logic Analyzer No No 

PROM Programmer Optional Optional 

Printer Customer purchase Customer purchase 

Software Support 
Standard Flex disk operating system. Flex disk operating system. 

Editor and assembler. Pro- Editor and assembler. Pro-
gramming is done in as- gramming is done in as- ' 
sembly language. sembly language • 

Optional Basic, Pascal, Forth. Basic, Pascal, Forth. 

Comments Provides 7 additional slots Provides 7 additional slots 
for expansion with Modu- for expansion with Modu-
las One modules. Select las One modules. Select 
from 25 modules. from 25 modules. 
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AMD AMD 
AMSYS29 AMSYS29/10 

(Page 1701) 

Bipolar Bit-Slice AM2900 family 

One One 

3 serial/1 parallelj RS232 4 Serial, 1 Parallel 

32K bytes expandable 64K bytes 
to 64K bytes 

Dual floP~iesj 512K bytes 
expanda Ie to 1M bytes 

1M byte floppy disk 

. 
Optional Optional ; 

Software support only Support for Pro·log 
and Data I/O 

Optional, Centronix 702 Yes 
or Teletype 40 

CP / M-compatible disc oper- AMDOS operating system : 
ating system; Meta assem- compatible with CP/M 2.2; : 
bier; line-oriented editor, AMDASM META assembler; 
debuggersj self-test on ODT29 debugger. 
power-up. 

, 

Real-time trace. 29/6310 high-speed trace, 
1K x 64 writeable control 
stores. 

Writable control store for 29{6310 provides 10 MHz 
microcoded emulation. real-time trace buffer of 

256 x 48·bitj eight trigger 
registers for complex 
triggering. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer AMD AMD AMD AMD 

Model AMSYS8/8 AMSYS8/8000 Series AMSYS8/8112 AMSYS8/8116 
FOR DETAILED DATA SEE: (Page 1702) (Page 1702) 

Supported CPUs Std: 8080, 8085,Z80 
OPt: 8048, Z8000 

Std: Z8000 
Opt: Z800I, Z8002 

l8oo1,Z8002 Z8001,l8002 

Hardware 
User Stations One One One One 

Communication Ports 3 serial/I parallel; RS232 2 serial/I parallel; RS232 2 Serial, 1 Parallel 2 Serial, 1 Parallel 

User RAM 32K bytes expandable 64K bytes 128K bytes 128K bytes 
to 64K bytes 

Mass Storage Dual floppies; 512K bytes Dual floppies; 1M bytes 1M byte floppy disk, 10.5M byte of disk storage 
expandable to 1M bytes expandable to 2M bytes expandable to 11M bytes on 8-inch Winchester and 

double·density floppy drive 

Logic Analyzer Optional No No No 

PROM Programmer Software support only No No No 

Printer Optional, Centronix 702. No No No 
or Teletype 40 

Software Support 
Standard CP/M·compatible disc oper· CP / M·compatible disc oper- AMDOS operating system CP/M compatible AMDOS8, 

ating system, macroassem- ating system, macroassem· compatible with CP 1M 2.2; 0cerating system, relocat~ 
bIers, translators, linking bIers, translators, linking Macro ASMand Linkers for a Ie macroassemblers for ' 
loaders, editors, debug· loaders, editors, debug· 8080,8085, Z80, Z8001/2i 8080A, 808SA and l80A. 
gers; self·test on power·up. gers; self·test on power·up. editor, debugger. Z8000 software support, 

including a relocatable 
macroassembler, linker. 
and 8-bit to 16 bit source 
code translator. 

Optional Fortran, extended Basic, Pas· Pascal,C, Fortran and RTE/8050 Real·time emulator RTEI6/8050A,real.time' 
cal, Cobol; 8085, Z80 Basic; 8048 assembler. tor AMZSOOI or AMZ8002, emulator support package 
macroassemblers. Ccompiler for AMl8002, for Z8000. 

Pascal to C translator. 

, 

Comments Optional paper·tape reader I Optional in·circuit emulation RTE16/80S0 real·time emula· Self·test diagnostics. Uses 
punch and Z8000 in·circuit for 8080, Z80, 8085, 8048 tor provides no~waitstate 4·MHz 8085A·2 CPU. 
emulator. family and 8014; four emUlation for AMZ800l 

serial 1/0 lines optional; and AMl8002. Emulation 
10M byte cartridge disc memory expandable to 
optional. 264K bytes. Real·time 

trace holds 25646- to 96· 
bit events. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer American Automation American Automation American Automation Applied Microsystems 
Model EZ·PRO EZ·PRO EZ·PRO EM·Series 
FOR DETAILED DATA SEE: (Page 1706) (Page 1706) (Page 1706) 

Supported CPUs All bit slice devices, both Over 30 different types, both 8X300 and 8X305 Z80, Z808, 8080,8085,6800, 
TIL and ECl 8 and 16 bit,v including: 6802, 6808, 6809, 6809E, 

6502,Z8001/2,8048,68000, 8035,8039,8040,8048, 
146805E2, 6809, 6809E, 8049,8050,8748,8749 

8051, NSC800,8085,8086 

Hardware 
User Stations Up to 8 Up to 8 Up to 8 One 

Communication Ports Two serial; RS232 Two serial; RS232 Two serial; RS232 1-RS232C 

User RAM Modular to 128 x 2K bits 64K bytes 8K x 16; expandable to 8K, 16K or 64K 
8K x 48 bits 

Mass Storage Dual floppies (5" and 8") Dual floppies (5" and gil) Dual floppies (5" and 8") None 
and Winchester and Winchester and Winchester 

logic Analyzer No Optional Yes No 

PROM Programmer Optional, both ECl and TIL Optional, 2716 and 2732 Optional No 

Printer Optional Option Yes No 

Software Support 
Standard Resident monitor, Disk oper- Resident monitor, Disk oper· Relocating macroassembler, 

ating system,' Editor, Disk ating system, Editor, Disk linking editor - debugger. 
formatter, Meta assembler, formatter. 
Debugger. With each in-circuit Emula· 

tor: Relolcating macroas· 
sembler, linking editor, 
and debugger. 

-
Optional PROM programmers, bipolar. EPROM programmers; Pascal Pascal Remote control and symbolic 

compiler and assembler to debug package for ISIS and 
generate P code and P CP I M operating systems. 
code disassembler; Pascal 
P code interpreters and 
debuggers. 

Comments Provides writable control Total memory capacity is Stand-alone in-circuit emu-
store for microcoded emu· 80Kbj 16Kb is reserved for lator. Real time trace: 
lation. Minimum clock master processor. 32 bits wide, 256 traces 
cycle time is 60 ns. deep with disassembly. 
256 word trace capability Diagnostic functions: 
is standard in all systems. : standard and user-defined 

for debugging hardware in 
design, test and service. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer 
Model 

FOR DETAILED DATA SEE: 

Supported CPUs 

Hardware 

User Stations 

Communication Ports 

User RAM 

Mass Storage 

Logic Analyzer 

PROM Programmer 

Printer 

Software Support 
Standard 

Optional 

Comments 

© Ie MASTER 1983 , 

Applied Microsystems 

ES-Series 

Z8001,Z8002,Z8003,68000 

One 

2-RS232C 

32K or 64K 

None 

Optional 

No 

No 

Stand-alone in-circuit emu
. lator. Real time trace: 

72 bits wide by 2048 deep. 

Burr·Brown 

CS450 

8080 

One 

Up to 8 optional 

64K bytes 

Dual minicassettes approx. 
45K bytes each 

Dual single-sided single 
density disks 67.K bytes 

each 

No 

No 

Optional internal 
electrostatic or external 

Centronics 

Enhanced Micro·soft Basic 

Analog and digital 110 
boards. 

Laboratory development sys
tem for process control 
and data acquisition. 

MASTER SELECTION GUIDE 

Burr·Brown 
CS460 

8080 

One 

Up to 8 optional 

64K bytes 

Dual double·sided double· 
density disks 275K bytes 

each 

No 

No 

Optional internal 
electrostatic or external 

Centronics 

UCSD up" system including 
Pascal and assembler 

Analog and digital 110 
boards. 

Laboratory development sys· 
tern for process control 
and data acquisition. 

CGRS Microtech 
6502PDS·Mini 

6502 

One 

Two 

48K 

5·inch disk, dual 

No 

Yes 

Yes 

Editor, assembler. 

Basic, Forth. 

S100 mainframe readily con· 
vertible to Z80, 6802, 
6809. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer CGRS Microtech Cromenco 
Model 6502PDS·8" System One 
FOR DETAILED DATA SEE: I 

Supported CPUs 6502 Z80 

Hardware 

User Stations One To 3 

Communication Ports Two Optional 

User RAM 48K Up to 512K 

Mass Storage I 8·inch disk, dual 2·floppy disks 390K bytes 
each, optional 5 megabyte 

logic Analyzer No 

PROM Programmer Yes Optional 2708 or 2716 
PROM prog. 

Printer Yes Optional Dot Matrix or 
Full Letter 

Software Support 
Standard Editor, assembler. 

Optional Basic, Forth. COOS or CROMIX operating 
system, macro assembler, 
Cobol, Fortran, Lisp, 
Structured Basic, RaUor, 
Data Base Management, 
Writemaster, Spellmaster, 
Planmaster, "C" Compiler. 

Comments S100 mainframe readily con· Capable of high·resolution 
vertible to Z80, 6802, graphics using SOl graphics 
6809. interface and RGB monitor. 
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Cromemco Cromemco 
System Two System Three 

Z80 Z80 
~ 

To 6 To 6 

Optional Optional 

Up to 512K Up to 512K 
( 

2·5IM" floppy disks 2·8" floppy disks 
390K bytes each 1·2 megabytes each 

Optional 2708 or 2716 Optional 2708 or 2716 
PROM prog. PROM prog. 

Optional Dot Matrix or Optional Dot Matrix or 
Full Letter Full Letter 

-

I 

COOS or CROMIX operating COOS or CROMIX operating 
system, macro assembler, system, macro assembler, 
Cobol, Fortran, Lisp, Cobol, Fortran, Lisp, 
Structured Basic, Rattor, Structured Basic, Rattor, 
Data Base Management, Data Base Management, 
Write master, Spellmaster, Writemaster, Spellmaster, 
Planmaster, "C" Compiler. Planmaster, "C" Compiler. 

Capable of high·resolution Capable of high·resolution 
graphics using SOl graphics graphics using SOl graphics 
interface and RGB monitor. interface and RGB monitor. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer Cromemco Cromemco Cromemco Computer Automation 
Model Z·2H CS·1DSE CS·3DSE 4/10,4/30,4/90,4/95 
FOR DETAILED DATA SEE: 

Supported CPUs Z80 Z80/68000 Z80/68000 4/40,4/10,4/30,4/90,4/95 

Hardware 
User Stations To 6 To 6 To 6 To 8 

Communication Ports Optional Optional Optional To 16 

User RAM Up to 512K Comes with 512K. Comes with 512K.Up to 64K to 2M bytes 
Up to 2 megabytes optional 4 megabytes optional 

Mass Storage 2·51/.;" floppy disks 2·51/.;" floppy disks 2·8" floppy disks To 300M bytes 
390K bytes each and 390K bytes each 1.2M bytes each 

ll'megabyte hard disk 5·megabyte hard disk optional 

Logic Analyzer Bus Monitor 

PROM Programmer Optional 2708 or 2716 Optional 2708 or 2716 Optional 2708 or 2716 Yes 
PROM prog. PROM prog. PROM prog. 

Printer Optional Dot Matrix or Optional Dot Matrix or Optional Dot Matrix or Yes 
Full Letter Full Letter Full Letter 

Software Support 
Standard RTX, OS4 operating system, 

Fortran, Cobol, Pascal, 
BCPL, Coral 66. 

Optional COOS or CROMIX operating COOS or CROMIX operating COOS or CROMIX operating 
system, macro assembler, system, macro assembler, system, macro assembler, 
Cobol, Fortran, Lisp, "C" Compiler, Cobol, "C" Compiler, Cobol, 
Structured Basic, Rattor, Fortran 77, Pascal,. Fortran 77, Pascal, 
Data Base Management, Structured Basic. Structured Basic. 
Writemaster, Spellmaster, 
Planmaster, "C" Compiler. 

Comments Capable of high·resolution 
graphics using SOl graphics 
interface and RGB monitor. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer DEC Distributed Computer Systems 
Model MDE DCS/SO 
FOR DETAILED DATA SEE: 

Supported CPUs MICRO/T-ll 8080 
Upgradeable to MICRO/J-ll 

Hardware 
User Stations One Single/ Multiple 

Communication Ports Two-RS232 Two 

User RAM 32K bytes, expandable to To 256K bytes 
64K bytes (limited by host) 

Mass Storage None integral to MDE Floppy disk, 2M bytes 

Logic Analyzer Real time state analyzer No 
(trace, stop, flag) 

PROM Programmer No Yes 

Printer Optional Yes 
(terminal stand video) 

Software Support 
Standard MDE software is supported CPM/80, complete disk oper-

on VAX/VMS RSZ-llM+, ating system with editor, 
and RT-ll operating sys- assembler, debugger and 
terns. MACRO/ll Symbolic utilities. 
Debugger. Support DEC 
command language stand-
ard. User-defined symbols . 

. 
Optional Up to 2 memory simulators Fortran, Pascal, Basic, PUI, 

(1 standard). Up to 3 logic "C," Cobol, PLMX; Cross-
analyzer boards (1 assemblers for all 8-bit 
standard). microprocessors; multi-

tasking operating system. 

Comments MDE provides comprehensive Hardware options include V2-
real-time emulation of inch magnetic tape, Win-
Digital's MICRO/T-ll func- chester drive, in-circuit 
tions in a target system emulation, cassette tape, 
before an actual micro- modem. 
processor is configured in 
hardware. 
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Distributed Computer Systems Diversified Technology 

DCS/S6 EiComp I-'MOS 

8086 1802 

Single/ Multiple Expandable 

Three Dual RS232, expandable to 4 

Up to 1M byte 16K bytes 

Floppy disk, 2M bytes Dual floppies 

No No 

Yes Optional for EPROMs 

Yes Optional 

Complete disk operating sys- ' MicroForth compiler, disk 
tern with editor, assem- operating system, macro-
bier, debugger and assembler, interactive de-
utilities. bug, emulation string and 

line editor. 

High-level language, Fortran, 
Cobol, Pascal, Basic, PUI 
Cross-assemblers for all 
8-bit microprocessors; 
multi-user, multi-tasking 
operating system. 

Hardware options include V2- Self diagnostics, in-circuit 
inch magnetic tape, Win- emulator. 
chester drive, in-circuit 
emulation, cassette tape, 
modem_ 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer E & L Instruments Emulogic, Inc. 
Model MMD·2 ECL·3211 
FOR DETAILED DATA SEE: (Page 1708) 

Supported CPUs 8080 8048, Z80, 8085, NSC800, 
8051, 6809, 8088, 8086/87, 

68000, 9900, COPS400, 8080, 
6802 

Hardware 
User Stations One One 

Communication Ports One RS232/20mA Two standard, more optional· 

User RAM 4.25K bytes, expandable 64K bytes 
to 64K bytes U28K bytes optional) 

Mass Storage Cassette 1 dual floppy and/ or up to 
four 10M byte cartridge 

disks. 

logic Analyzer No Yes 

PROM Programmer Yes Software support 

Printer No Optional 

Software Support , 

Standard Proprietary operating system. Operating system, assembler, 
cross-assemblers, symbolic 
debugger, and KED screen-
oriented keypad editor. 

Optional Expansion via any S10 peri- PASCAL and uC" cross-
pherals. compilers for several chips 

- compile directly to 
target language. Non· 
emulation software: All 
standard DEC software 

. options. 

Comments Single·user bench-top devel- Full speed in-circuit emulation 
opment system; full moni- of a/l chips supported. 
tor for debugging Machine Real·time trace captures 
language, Assembly lan- all bus activity including 
guage and Basic programs; instruction, data, DMA, and 
memory mapping. co·processor transactions. 

Trace disassembler accu-
rately identifies each bus 
transaction,· including 
instructions fetched but 
not executed. Eight 78·line 
prioritized hardware break· 
points with up to 20 simul· 
taneous actions each. Two 
31bit multi-source counters. 
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Emulogic, Inc. Fairchild 
ECL·3211 (Multi·user) Formulator Mark III 

(Page 1708) 

8048, Z80, 8085, NSC800, 
8051, 6809, 8088, 8086/87, 

F8, F3870 family 

6800,9900 

T06 One 

Two standard, more optional Quad I/O 

Up to 256K bytes 16K bytes, expandab.le 

Centralized virtual disk Dual floppies optional 
connected to each station 
via high speed multi·drop 

data link. 

Yes 

Software support Optional for EPROMs 

Optional Optional 

Operating system, assembler, Assembler, editor, debug 
cross-assemblers, symbolic package. 
debugger, and KED screen· 
oriented keypad . editor. 

I 
PASCAL and uC" cross-

compilers for several chips 
- compile directly to 
target language. Non-
emulation software: All 

,standard DEC software 
options • 

Single-user ECL-3211 systems Options: In-circuit emulator, 
can be integrated directly PROM board, communica-
into the multi·user I multi· tions boards, floppy disc 
emulator systems as a interface. 

simple upgrade. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer Fairchild Fairchild Fairchild Hewlett-Packard 
I 

Model Microflame I FS·l PEP68 HP64000 
FOR DETAILED DATA SEE: (Page 1711) (Page 1718) 

Supported CPUs 9440,9445 F8, F3870, F6800, F9445 
F16,000 

6802, 6808 or 6809· 8080,8085, 6800,Z80 

Hardware 
User Stations One, expandable Singlel Multiple One To 6 

Communication Ports RS232 Two, expandable 2 RS-232, 1 parallel printer -

User RAM 64K bytes 128K bytes, expandable 8K bytes -
to 4M bytes 

Mass Storage Dual floppies, 1.25M bytes Dual floppies, 1M byte Customer-supplied. Two Optional 
high-speed audio cassette 
tape interfaces provided. 

Logic Analyzer No No No Optional 

PROM Programmer Communication link to Optional Programming socket for Optional 
programmer only. 2716 or 2732 EPROM 

Printer 150 cps Optional No Optional 

Software Support 
Standard Multitasking, time-share IMDOS multi-user disk ROM-based debugging monitor Operating system, editor, as-

oriented disc operating operating system and with utility routines and semblers, linkers, relocat-
system; macroassembler, Basic language packages. friendly prompts. ing macroassemblers. 
text editor, utilities, de-
buggersj real-time execu-
tive. 

, 

Optional Fortran, Pascal, Cross- Assembler for 8080, 8085, 
assemblers, PEPLlNK, 6800, Z80. 
loaders, debugger, and 
EMUTRAC control software 

. for F8, F3870, F6800 and 
F16000 f~milies. 

Comments Peripherals purchased from Optional Real-Time Executive Six a·bit parallel 110 ports Processor emulation boards, 
independent vendors. Operating System for with control signals. 50 emulation memory, disk 

multitasking in F9445· thru 19.2K bps, indepen· units tape drives optional. 
based systems. Optiona I dentally selectable, serial 
video terminal, peripheral ports. 16 memory map con-
controller boards and I/O figurations, switch select-
boards. able. Six sockets for ROM! 

PROM 2K, 4K or 8K typ~s • 
. Requires serial display 
terminal and 5V power. 
Asynchronous multibus 
compatible. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer Hilevel Technology HiLevel Technology 
Model OS270 Emulyzer 05570 Emulyzer 
FOR DETAILED DATA SEE: (Page 1719) , (Page 1719) 

Supported CPUs All bit slices, 2901, 2903, All bit slices, 2901, 2903, 
29203, 29501, 29116, 8X300, 29203, 29501, 29116, 8X3OO, 
8X305,74S481,3OO0,and 8X305,74S481,30oo,and 

Macrologic. Also ECLIOSOO, Macrologic. Also ECLI0800, 
100220. 1 to 4 WCS arrays 100220,1 to 4 WCS arrays 

Hardware 
User Stations One, uses any ASCII CRT One to 4 WCS andJRACE plus 

terminal. Loads from host 1 to ,8 Assembly and UNIX 
CPU, tape, or keyboard services 

Communication Ports 4 serial RS232 and 1 I£E£-488 N IEE£488 and 4 basic RS232' 
Parallel serial parts, expandable to 12 

User RAM WCS 16 to 128 by lK to 64K, Same as WCS DS270. User 
20ns and up RAM (GOK to 44010 

Mass Storage Assemblies downloaded to 10 Megabyte hard disk with 
DS270,from host. Optional 8" DD archival floppy. 
micro·cassette.mag tape Optional mag tape 

., 

" 
Logic Analyzer 80 bits by 4K, 20MHz 2 levels 

of triggering . 
806 x 4K with 16,000 break 
. points, arming 

PROM Programmer Dedicated port, dump or load Dedicated port, dump or load 

Printer Dedicated port, many options Dedicated port, many options 

Software Support 
Standard MENU Prompts: Editing, Tar~ UNIX time-sharing opsystem, 

get Control, Remote opera· Pascal, Fortran, "C", 
tion, Display ·formatter, Editor, Debugger, Word 
Diagnostics, Download Processor, utilities. Built·in 
models, TRACE dump, diagnostic tests,plus 
Multiple arrays. DS270 features • 

.... 

Optional " Universal meta-assembler for Upgrade of DS270. Adds 
up to.l28-bitwords; full ", the ability to, do fast 
cross-references, MACRO's, assemblies on the built-in 
Fortran IV compatible, 68000 . host. 
orCP/M ver~ion. 

Comments Menus and prompts, histo- Performance analysis, meas~ 
gram or WCS address· '. ures target activity in 16 

. 'frequency. Compatible user categories: TRACE has 
with any assembler, 8S0, IS-level trigger logic. 
TM',MICROTEC.Trace has Superset of DS270.in all 
nesting and data break, ways. CRT menus have 
search and dump, 8192 help feature. 
br~akpoints. 
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Hilevel Technology Hilevel Technology 
OP9445 Emulyzer DS1610 Emulyzer 

F9445 to clock speed of CP16001 A, 1610, 60-pin 
24 MHz, 40-pin or chip-carrier probe for 1610 socket, 

probe, for 9445 socket runs full speed 

One. Uses any ASCII CRT One, uses any ASCII CRT 
Terminal. loads from host terminal, load from host 

CPU, tape, or keyboard CPU, tape or keyboard 

4 serial RS232 and 4 serial RS232 and 1 
1 IEEE·parallel IEEE-488 parallel 

WCS: 16 bits by 4K to WCS: 16 bits by 4K to 
64K,35ns 64K, 120 ns 

Assemblies are downloaded. Assemblies are downloaded. 
Optional micro-cassette Optional micro-cassette 

mag tape mag tape 

16 bits to 80, 4K deep, 16 bits to 80, 4K deep, 
8,000 breakpoints selective snapshot 

Dedicated port, dump or load Dedicated port, dump or load 

Dedicated port, many options Dedicated port, many options 

Same as Model DS270. Same as Model DS270. 
Breakpoints can be from Model programs for host to 
data on the TRACE probes, download, run, get TRACE 
or address. upload as feedback. 

Same as Model DS270. Same as Mode" DS270. Down· 
Downloads from Fairchild loads from General Instru-
cross·assemblers. ment cross-assembler. 

I 

Converts to full RS270 con- Converts to full RS270 or 
figuration by changing DP9445 by changing cables, 
cables, adding any needed adding any needed WCS 
WCS memory. Basic memory. Basic DP16IO has 
DP9445 has all DS270 all DS270 specs 
specs except WCS width. except WCS width. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer Intel Intel Intel Intel 

Model iMDX225 IPDS Intellec II Model 245 Intellec Series III 

FOR DETAILED DATA SEE: (Page 1724) (Page 1721) 

Supported CPUs MCS·86, MCS·85, MCS·SO 8080, 8085, 8088, 8048, 8080A, 808SA, 8086 (iAPX86l, 8080A, 808SA, 8086 (iAPX86), 
and MCS-48 fami lies 8051, all 8-bit Intel 8088 (iAPX88), 8089, 8021, 8088 (iAPX88), 8089, 8021, 

microprocessors or 8022, 8041A, 8741A, 8035, 8022,8041A,8741A,8035, 
microcontrollers 8048, 8748, 8039, 8049, 8048, 8748, 8039, 8049, 

8051 8051 

Hardware 
User Stations One One' One 1 

Communication Ports - Two RS232C Serial Ports 2 serial RS232/4 parallel I/O 2 serial RS232/4 parallel I/O 

User RAM 64K bytes 64K bytes 64K bytes 

Mass Storage 250K byte floppy disk, 640K byte integral floppy Floppy disk, 250K bytes Floppy disk, 250 Kb, 2.5 Mb 
. expandable to over 2M disk drive, expandable to Hard disk, 7.3M bytes Hard disk, 7.3 Mb, 14.6 Mb 

bytes of floppy disc storage I.2SM bytes 
and 22M bytes of hard 

disk storage 

Logic Analyzer No No No No 

PROM Programmer ' Optional Optional Optional Optional 

Printer Optional No No Optional 

Software Support 
Standard ISIS-If disk operating system ISIS·PDS disk operating sys- ISIS II disk operating system; ISIS operating system, credit 

with relocating macro- tern with relocating macro- ASM·80 macroassembler full screen copier, macro-
assembler, linker, locater, assembler, and CRT-based for 8080, 80S5; credit assembler for 8086/88 
and CRT-based CREDIT editor. editor; link and locate and 8080/85, linker and 
editor. utilities. loader, debug-86 debugger. 

Optional iPDS.fTRANS option enables CP/M operating system on PL/ M-80, Fortran, Pascal, Pascal, Fortran, Pl/ M, Cobol, 
file transfer between iPDS disc. Fortran ISO, Pl/ MBO, Basic, Cobol, Utilities FSP Basic, assemblers for 
and any Inlellec Develop- Pl/M88/86 and Basic .. arithmetic package for 8089, 8048, 8051 families, 
ment System. Pl/M.For· Multiprocessor emulator 8080 and 8085; AMS-86 utility~aCkageS for 8080/ 
tran, Basic, Pascal and functions. macroassembler, Pl/ M-86, 85/86 87/88/89 support 
Cobol software .. packages link and locate utilities mainframe link software. 
available; '. for 8086; assemblers for 

8048 and 8089. 

Comments Self·test diagnostic capability, Portable, dual processing In-circuit emulators for all 
built·in interfaces for high- capability, expandable CPUs. 
speed paper tape reader I usmgmultimodule cards. 
punch, printer and universal Bubble memory option. 
PROM pro~rammer. 
iMDX557,rAPX resident 
processor card package is 
available to upgrade exist-
ing iMDX225 series II 
Development System to 
Series III. This package 
supports development of . 
iAPX86/88 processors • 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer Intel Intel 
Model NDS·I Network Development NOS·II 
FOR DETAILED DATA SEE: (Page 1723) 

Supported CPUs 808IA, 8085A, 8086, (iAPX86), 
8088 (iAPX88), B089, 8021, 

Work station dependent 

8022, 804IA, 874IA, 8035, 
8048,8748,8039,8049, 

8051 

Hardware 
User Stations 1 network manager, One network manager and 

8 workstations up to 8 work stations 
(Series II/liD (Series II/III and Model 800 

development systems) 
per link 

Communication Ports 2 serial RS232/4 parallel I/O Two Centronics type parallel 
per station ports, 1 RS232C serial port 

and 1 expansion port for 
additonal hard disk 

User RAM 

Mass Storage Central hard disk, 35M byte Winchester hard 
7.3 Mb, 14.6 Mb disk, expandable up to 320M 

Floppy disk, 250 Kb, 2.5 Mb bytes. Model 740 cartridge 
disk 10M byte (5M byte fixed, 

5M byte removable) 

logic Analyzer No No 

PROM Programmer Optional No 

Printer Optional No, parallel ports supplied 
for hardware interconnect 

Software Support 
Standard ISIS operating system at High level language debug· 

workstations, MDS·I oper· ging network, management 
ating system at network tools, export/ import soft-" 
manager. ware, Ethernet Protoca". 

Optional 

Comments Network manager provides Network resource manager 
shared hard disk and provides shared Winchester 
printer spooling for use by hard disc, Model 740 car .. 
up to 8 stations. tridge disks and spooled 

line printer interface for 
"-

work stations. All existing 
Intel development systems 
can be upgraded to be 
NDS·II work stations. Work 
stations communicate with 
the network resource 
manager via 10M bit 
Ethernet or local net 
interconnected with coax. 
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Kontron/ Future Data Kontron/ Future Dat 
I<DS 2300 

8086,8087,8088,8085, 8086,8087,8088,8085, 
8080 68000, 6809, 6809E, 8080, 68000, 6809, 6809E 
6502, 6507,Z80B, Z800I, 6802, 6800, 6502, 6507, 

Z8002, NSC·800 Z800I, Z8002, Z80B, NSC·800 

16 8 

4 RS·232, 1 Parallel 2 RS·232, 1 Parallel 

256K bytes 596K 

Dual floppies, 1.2M byte, Dual floppies, 2M byte, 
Hard Disk,S, 10M byte Hard Disk, 35M byte 

64 Channel, State and 64 Channel State 
100 MHz Timing 

Universal Universal 

Optional Optional 

CP / M operating system, 
macro assembler, editor 

UDOS operating system, 
editor, macro assemblers 

linker, emulation support, emulation support, main· 
mainframe link. frame link. 

Basic, Fortran, Pascal for Basic, Pascal compilers for 
system programming; 
PASCAL compiler for 

development. 

development; 3rd party 
CP / M software. 

Ergonomic terminal, distrib· Simultaneous multi·position 
uted computing and central emUlation. 
mass storage for multi· 
users, multi·processor 
emulation. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer 
Model 
FOR DETAILED DATA SEE: 

Supported CPUs 

Hardware 
User Stations 

Communication Ports 

User RAM 

Mass Storage 

logic Analyzer 

PROM Programmer 

Printer 

Software Support 
Standard 

Optional 

Comments 

1626 

Monolithic Systems 
MSC8801 

8089,Z80 

'One 

Two RS232C serial 

64K bytes 

Two 8-inch double-density 
floppy disk drives 

solid state disk simulation 

No 

No 

Ves 

CP/M 2.2. 

XV Basic, Microsoft Basic, 
Pascal/M, Z-SID, MAC, 32 
or 64 floating point APU. 
Any CP I M compatible. 

Includes power supply, 7-slot 
multibus chassis, MSC-
8009A Z80 CPU, 64K byte 
RAM, up to 32K EPROM, 
floppy disk controller, two 
Shugart 801R disk drives. 

Monolithic Systems 
MSC8802 

8080,Z80 

One 

5 serial, 1 parallel 

80K bytes 

Solid state disk emulation 
two 8-inch double-density 

floppy disk drives 
optional Winchester 

No 

No 

Ves 

CP/M 2.2. 

CP / NET, MP / M, XV Basic, 
Microsoft Basic, Pascal/M, 
Z-SID, MAC, 32 or 64 float-
ing point APU, 8-inch 
Winchester drive package. 
Any CP/M compatible. 

Includes power supply, 7-slot 
multibus chassis, up to 
32K EPROM, floppy disk 
controller, two Shugart 
801R disk drives. MSC-
8009, Z80 CPU, 16K RAM; 
MSC8007A, Z80 CPU, 64K 
RAM. 

Motorola 
EXORciser II 
(Page 1735) 

6800 or 6809. Opt. 6801, 
6802,6805,146805,3870, 

141000 

One 

1 serial expandable by 
1 serial/2 parallel modules 

64K bytes 

Floppy disk, 2M bytes 

No 

Optional for over 6 types 
of PROM, EPROM 

Centronix 702, 703 

MDOS disk operating system, 
macroassembler with 
linking and loading editor, 
cross-assemblers

b 
cross-

simulators availa Ie for 
each MPU • 

fortran, Cobol, Basic, MPl, 
Pascal. . 

Optional real·time trace. 
EXORterm 155 adds video 
display' and keyboard entry 
capabilities to the basic 
EXORciser. 

Motorola 
EXORset DS35 
(Page 1735) 

M6800, M6801, M6805, 
M6809. Optional hardware 

for M6805/ M146805 families 

One 

RS232C 

56K bytes RAM 

328K bytes minifloppy 
disk storage 

Optional 

Optional 

XDOS operating system, link-
ing loader, CRT editor, 
Basic-M, compiler I inter-
preter, Basic-Mrun-time 
package, disk resident. . 

Pascal, Seteom (serial 
. communications. 

EXORset fiUs the gap exist
ing between very low-cost 
evaluation kits and high. 
end EXORciser-based 
systems. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer Motorola Motorola 
Model HDS·200 HDS-400 
FOR DETAILED DATA SEE: (Page 1731) (Page 1732) 

Supported CPUs M6805P2, P3, P4, R2, R3, MC68000 
U2, U3, T2, 

M146805E2, F2, G2 

Hardware 
User Stations One One 

Communication Ports 1 Host, 1 Terminal 1 Host, 1 Terminal 

User RAM 8K bytes 32K bytes 

Mass Storage In host In host (EXORmacs) 

logic Analyzer No Yes 

PROM Programmer In host In host (EXORmacs) 

Printer In host In host (EXORmacs) 

Software Support 
Standard In host. Same as host (EXORmacs). 

Optional 

Comments Operates as a remote hard· Operates as a remote hard· 
ware I software develop· warel software develop-
ment station to a host ment station to EXORmacs. 
such as EXORmacs, 
EXORset, EXORciser. 

© Ie MASTER 1983 
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Motorola t~ational 

M68000 (EXORmacs) Starplex 
(Page 1733) 

MC68000, 68010, 6800, 8080, 8085, 8048, 3049, 
6809, 6802, 6805, 146805, 3050,3070,Z8 

6801,68120 

Two standard; up to 8 One 
optional 

2 serial RS232 NIA 

256K bytes expandable 
to 16M bytes 

64K bytes 

Floppy disk, 1M bytes, Dual floppy, 512K bytes 
2M bytes. 16,32, 96M bytes 

hard disk 

, 

Optional No 

Optional for over 60 types 
of PROM, EPROM 

Optional 

Optional No 

VERSAdos multitasking, real· Disk operating system; For· 
time, multiuser, logical tran compiler; Basic inter· 
110 file management; Pas- preter; on-board ROM diag· 
cal compiler; macro and nostics, utilities.' 
linking assembler; page, 
screen and file-oriented 
editor, symbolic debugger. 

Fortran IV. Text editor, cross-assemblers. 

Optional real·time trace; Optional in-circuit emulators 
ROM, RAM and disk auto- for 8048, Z80; personality 
test at power·on; board- modules; Starplex-to-Intel 
level fault isolation. MDS link. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 
I 

Manufacturer National Quay 

Model Starplex II 500T 
FOR DETAILED DATA SEE: 

Supported CPUs NSC800, INS8070, INS8048, Z80-A 
INS80C48,8080,8085,Z80, 

COP400 

Hardware 

User Stations One One 

Communication Ports Two RS232 3 Serial, 1 Parallel 

User RAM 128K bytes 64K byte Standard 

Mass Storage 1 Mb dual double·density 400K byte (two 5% floppys) 
floppy disk 

logic Analyzer No -

PROM Programmer Optional Yes (consult factory) 

Printer Optional Optional 

Software Support 
Standard Disk·based operating system, CP/M 2.2 disk operating 

debugger, text editor, as· 
sembler, linker, Fortran, 

system with Quay utilities. 

Basic, utilities and diag-
nostics. 

Optional Pl/ M, Pascal. % converter cable for 8" 
drive IBM 3740 format 
compatibility. Number of 
Developmental and Appli· 
cations software pcakages 
available. 

Comments Starplex II support pack· 
ages are identical to those 

Packaged system with 
CRT / terminal included. 

of Starplex. 

1628 

Quay RCA Solid State 

99/94F.MWS CDS IV 

Z80, NMOS 1802, 1804, 1805, 1806, 
6805C 

One 

2 or 3 (8 bit Parallel) RS232 
1 or 3 (RS232C) 

16 to 65K byte 64K bytes 

Optional 400K byte/100M byte Dual floppy, 512K bytes 

No Optional 

Yes Yes 

Interface optional Yes 
Centronics interface included 

Monitor; including display & Disk operating system, level 
alter memory contents, I, II assemblers, macro· 
dynamic breakpoints with assembler, full·screen 
register dumps, program editor. 
countertracts single step· 
per and PROM program-
ming. 

Basic, Cobol, Fortran, CP/M . CDSIV Resident: Basic 1: 
operating system, assem· Fixed·point interpreter / 
bier, text editor. compiler; Basic 2; floating· 

point interpreter. PL/M 
1800: Compiler microcon· 
current Pascal compiler/ 

/ interpreter (cross·soft-
ware). 6805C Assembler. 

Includes micromonitor, real· 
time in·circuit debugger; 
interface to CRT/keyboard 
terminal. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer RCA Solid State RCA Solid State RCA Solid State RCA 
Model CDP18S693 CDP18S694 CDP18S605 MS2000 
FOR DETAILED DATA SEE: (Page 1960) (Page 1960) (Page 1960) (Page 1960) 

Supported CPUs 1802, 1804, 1805, 1806, 1802, 1804, 1805, 1806, 1802, 1804, 1805, 1806, 1802, 1804, 1805, 1806, 
6805C 6805C 6805C 6805C 

Hardware 
User Stations One One One One 

Commun,ication Ports RS232; 20 rnA RS232; 20 rnA RS232j 20 rnA RS232C 

User RAM 4K (expandable to 40K) 4K (expandable to 40K) 4K (expandable to 401Q 60K bytes 

Mass Storage One cassette drive Two cassette drives Two cassette drives Dual 3%" floppy, 736K bytes 
expandable to four drives 

logic Analyzer Optional Optional Optional Microemulator (Optional) 

PROM Programmer Optional Yes Ves Optional 

Printer No No No No 

Software Support 
Standard System monitor and floating System monitor, floating System monitor, floating, Microdos operating system, 

point Basic interpreter point Basic interpreter, point Basic interpreter, macroassembler, utilities, 
firmware. 1802 assembler/text edi- 1802 assembled/text edi- 1800 series assemblers. 

tor firmware. Cassette tor firmware. Cassette-
based PROM programmer based PROM programmer 
software. software and video inter-

. face system (VIS) inter-
preter. 

Optional System expandable in mem- Same as CDP18S693. Same as CPD18S693. Full-screen editor; 6805C 
ory and 1/0 using any Assembler; Basic 1 fixed 
CDP186600 series micro- point interpreter! com-
board. Optional 1802, piler; Basic 2 floating 
1804, 6805C ROM-based point interpreter; PlM 
Assemblers. 1800 compiler; micro con-

current Pascal compiler! 
interpreter (cross-software). 

Comments Includes 10" cofor monitor, Microemulator, real-time 
VIS microboard and inter- in-circuit emUlator, sup-
preter software for user ports emulation of 1802, 
programmable color 1804, 1805, 1806, 6805C. 
graphics. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufactu~er Relms Relms 
Model Icebox Icebox 
FOR DETAILED DATA SEE: 

Supported CPUs Z80A, NSC800 with emulation. Z80A, 8 & L; NSC800; 
Those listed below for 6809A, E; 8085 in-circuit 

software support. emulators available 

Hardware 

User Stations One One 

Communication Ports RS449, two RS232C, RS422A 2 RS423 (232C) 
l-RS449, I-Centronics 

User RAM 256K bytes (minimum) 48K dedicated to O.S. 
256K bytes 

Mass Storage 512K bytes (dual type) 128K EPROM 
256K bytes (tape) cartridge 

/ 

logic Analyzer Contact mfg. Optional 

PROM Programmer Yes Yes 

. Printer Centronics-Anadex Yes 
150cps dot matrix 

Software Support 
Standard ROS operating system, red it, Debug utilities, ROS 

screen oriented text editor operating system. 
with macro command capa-
bility, PROM programmer 
utility, linkllocater, self-
test, and file management. 

Optional Relocatable assemblers Z80,Z8,Z8000, 6800/01/02, 
(macro) ROM based Z80, 6500/01/02, 1802/05, 
NSC800,Z8, Z8000, NSC800, 9900/95, F81 
6800/01/02, 6805, 6809, 3870/72, 8051, 880/85, 
1802/04, F8/3870, 9900, 6805/146805,6809 . 
. 6500/01/02,8051. 

Comments In-circuit emulation available Communictaions links avail-
for: Z80A, NSC800, 6809A, able for: DEC, VAX, Intel, 
6809E. Modems available some CP I M systems. 
for remote communications. Contact factory. Portable. 
Links available for com- Support 8 and 16 bit 
plete utilization of Intel processors. 
Intellec and DEC DPD-ll 
(RSX-llM) peripherals. 
Useful for lab, production 
and field test. 

1630 

Rockwell Rockwell 
System 65 6500 

6500 family 6500 family 

One One 

RS232, m RS232, TIY 

16K bytes 16K bytes 

Dual mini floppies Dual mini floppies 

No No 

Optional Optional 

No No 

Text editor, two-pass assem- Text editor, two-pass ass em-
bier, debuggerl monitor in bier, debuggerl monitor in 

.ROM. ROM. 

Pl/65 compiler. Pl/65 compiler. 

Single-step, real-time trace; Single-step, real-time trace; 
software breakpoints; op- software breakpoints; op-
tional in-circuit emulator. tional in-circuit emulator. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer Signetics Synertek 
Model SMDEV10000 MDT·1OOO 
FOR DETAILED DATA SEE: (Page 1739) 

Supported CPUs 68000,8 MHz 6500 

Hardware 
User Stations One minimum, additional One 

depend on host computer 
, capability 

Communication Ports 4 Serial RS·232, Serial Printer For printer, video, serial 
Interface, Centronics Parallel 

Printer Interface . 
communications RS232 

User RAM 64K bytes, mappable to 
system under development 

4K bytes 

Mass Storage None -

Logic Analyzer No No 

PROM Programmer Optional, Interface Supplied EPROM 

Printer Optional, Interface Supplied No 

Software Support 
Standard Routines to execute and . Monitor with debug, ass em-

debug software for the bIer / editor in ROM. 
68000. ROM resident 
debugger features include 
execution of breakpoints, 
examine and modify regis· 

. ters, modify program via 
line oriented assembler I 
disassembler. 

Optional SMSFT16000 S68000 cross 
software I Pascal cross 

Floating·point Basic. 

compiler and SMSFTlOOOO. 
S68000 cross softwarel 
macroassembler available 
tor VAX·U, PDP-U or 
lSI·l1/23 host computers. 

Comments Host computer generated 
object code is downloaded 

Hardware compatible with 
EXORciser bus. 

to the SMDEVl000 RAM 
memory via host resident 
uploadl download software. 
SMDEXI0000 resident 
assembler I disassembler 
allows translation of exist-
ing hex values of machine 
code into readable 
mnemonics or creation and 
insertion of new 68000 
instructions into the rou-
tine being tested. Final pro-
gram is uploaded to host 
computer. RAM memory 
test executed on power on. 
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Synertek Tektronix 
MDT·2000 BOO2A 

(Page 1747) 

18,6500 8080A 8085A, 180A, 1802, 
6800, 6802, 0900, F8, 3870, 

3872,8048,8049,8021, 
8035, 8039·6, 8086/88, 1800 

One One 

\ 

3 seriaJ/2 parallel Standard I I 0 port, 3 RS232-
compatible ports 

2K bytes 32K bytes expandable by 
16 or 32K byte modules 

Two 8·inch floppy disks Floppy disk, 630K bytes 

No Optional 

Optional for 2716, 2737, Optional for 2704/2708 
2532 EPROMs 

No Optional 

Pascal·based operating sys- Disk operating system; text 
tern with screen·oriented editor, assembler, debug-
editor and file·manage- gers; file utilities; linker 
ment system; universal as- supervision. 
sembler with macro and 
conditional directives; 
ROM·based mini·debugger . 

Debug cards with 4 break- Assembler for all MPUs; de· 
point registers; assem· buggers for 8086, 18000, 
bIers for 6800, 6809, 180, 68000; HHl for 8080, 
8080,9900 and lSI·ll. 8085, 180, 6800; MDlI U 

compiler. 

ROM·based RAMI disk diag- Extension English diagnos-
nostics. tics; optional nY, CRT, 

computer display ter-
minals. 
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Ie MASTER 

MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer Tektronix Tektronix Texas Instruments Texas Instruments 
Model 8540 8550 FS990/10 TMAM9000 
FOR DETAILm DATA SEE: (Page 1748) 

Supported CPUs 8086, 8085A, 8080A,8048, 8086, 8085A, 8080A,8048, 9900 family TMS9900 
8049, 8035, 8039, 8021, 8049,8035,8039,8021, 

8041A, 8022, 6800, 68000, 8041A, 8022, 6800, 68000, 
6802,6808,Z8000,Z80A 6802,6808, F8,3870,3872, 

3874,3876
9 

Z8001, Z8002, 
Z80A, TMS 900, SBP9900, 

1802,6500/1 

Hardware 
I 

User Stations One One One One 

Communication Ports Two RS232C Two RS232C -
1 High Speed 

User RAM To 128K bytes To 128K bytes 64K bytes 64K bytes 

Mass Storage 2 Mbyte floppy disk Dual floppy, 480K bytes 2.3M bytes on two DSDD 
8-inch floppy disks 

Logic Analyzer Optional Optional Optional Yes, software logic trace 
analyzer 

PROM Programmer Optional for 2716/2732 or Optional for 2716/2732 Optional PROM/ EPROM Optional, software utility 
8748/8755/8741A or 8748/8755 supplied 

Printer Optional Optional Optional, 150 cps Optional, RS232C ifF included 

Software Support 
Standard OS/40 ROM·based operating DOS/SO disc based operating Disc operating system; as- 9000 AMPLUS includes: 9900 

system; communications system; line·oriented edi- sembler, text editor, link- family assembler, 9900 
firmware; simulated I/O tor; macro assembler with ing editor, file·manage- family linker, screen editor 
support. English language diagnos- ment utilities. system, AMPl debug high 

tics; linker supervision; . levellangUate, AMPl debug 
communications S/W; procedure Ii rary, disk 
simulated I/O support. directory and file utilities, 

PROM programmer utilities. 

Optional Assemblies/ compiles per- Assemblers for all supported Pascal, Basic, Fortran. Microprocessor, Pascal, 
formed on host. CPUs; Pascal and MDLI u TMS7000 Assembler, linker 

compilers: advanced CRT- and PROM utilities, TMS· 
. oriented editor. 7000 AMPl Emulator utili-

ties, TMS9995 and TMS-
9900 Assembler, real time. 
Executive, file manager, 
HDlC data communications. 

Comments Optional emulator proces- Optional emulator processors Optional in·circuit emulator 88 key typewriter style key-
sors and prototype control and prototype control for 9900/9980 and 9940. board. 12 inch (diagonal) 
probes; system designed probes; ROM·based power- CRT with 80 character line 
as a peripheral for a host up systems test; real·time x 24 line capability. One 
system. trace. termnal included. 
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MICROPROCESSOR DEVELOPMENT SYSTEMS (cont) 

Manufacturer Texas Instruments Texas Instruments Texas Instruments Zilog 

Model TMAM9010 TMAM 9021 TMAM9041 PDS8000, Model 30 

FOR DETAILED DATA SEE: (Page 1749) (Page 1749) (Page 1749) 

Supported CPUs Any 1 of the following: Any 2 of the fol/owing: Any 4 of the following: Z8000,Z80,Z8 
TMS9900/9900-40, TMS9900/9900-40, TMS9900/9900-40, 

TMS9980/9981, TMS994~ TMS9980/ 9981, TMS9940, TMS9980/9981, TMS994~ 
TMS7000, SBP9900 TMS7000, SBP9900 TMS7000, SBP9900 

Hardware 
User Stations Two Four Eight One 

Communication Ports - - - Optional 1/0 boards 

User RAM 256K bytes 256K bytes 320K bytes 64K bytes 

Mass Storage 9.4M bytes, hard disk, 32M bytes, hard disk, 96M bytes, hard disk, 10M bytes hard disk, 
formatted formatted fprmatted expandable to 40M bytes 

Logic Analyzer Yes, software logic trace Yes, software logic trace Yes, software logic trace Optional 
analyzer analyzer analyzer 

PROM Programmer Yes Yes Yes Optional for PROM! EPROM 

Printer Yes Yes Yes, choice of two types Optional 

-

Software Support 
Standard Multi-Amplus operating Multi-Amplus operating Multi-Amplus operating RID operating system; disk 

system, macroassembler, system, macroassembler, system, macroassembler, file management; Z8000 
AMPl Utility, Diagnostic, AMPl Utility, Diagnostic, AMPl Utility, Diagnostic, PlZ/ ASM assembler, Z80! 
Text, link editor, and Text. link editor, and Text. link editor. and Z8000 translator; Z80 re-
PROM Programming Utility. PROM Programming Utility. PROM Programming Utility. locating assembler, text 

editor; monitor. 

\ 

Optional Microprocessor Pascal, Microprocessor Pascal, Microprocessor Pascal, ZBO PlZ, Z8 software. 
Memory-Mapped Pascal, Memory-Mapped Pascal, Memory-Mapped Pascal, 
Realtime Executive, and Realtime Executive, and . Realtime Executive, and 
File Manager. File Manager. File Manager. 

Comments 88 key typewriter style key- 88 key typewriter style key- 88 key typewriter style key- Expandable system; optional 
board. 12 inch (diagonal) board. 12 inch (diagonal) board. 12 inch (diagonal) in-circuit emulator. 
CRT with 8 character line CRT with 8 character line CRT with 8 character line 
x 24 lines capacity. Multi- x 24 lines capacity. Multi- x 24 lines capacity. Multi-
processor emulation, multi- processor emulation, multi- processor emulation, multi-
task operation. One task operation. Two task opertaion. Four 
terminals included. terminals included. terminals included. 
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For Key Data On Every Ie On This 
Board, The Place To Look Is ... 

This Signetics Memory Module provides 256K bytes of dynamic random 
access memory, plus parity protection. 

Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of Ie MASTER. 

Surveys conducted by Ie MASTER, integrated cir
cuit manufacturers, and independent research 
agencies confirm that four out of five Ie MASTER 
users have specified one or more products as the 
result of using Ie MASTER. 

Device No. 
74LSOO 
74LS08 
74LS04 
74LS20 
74LS32 
74LS37 
74LS24 
74LS74 
74LS132 
74LS112 
74LS10 
74LS244 
74LS645 
AM25LS2521 
74S38 
N7411 
N74S40 
TMS4164 
7641 
7642 

Description 
Quadruple 2-lnput NAND Gate 
Quadruple 2-lnput AND Gate 
Hex Inverter 
Dual 4-lnput NAND Gate 
Quadruple 2-lnput OR Gate 
Quadruple 2-lnput NAND Buffer 
Schmitt Trigger 
Dual D-Type Edge-Triggered Flip-Flop 
Quadruple 2-lnput Schmitt Trigger 
Dual J-K Edge-Triggered Flip-Flop 
Triple-3-lnput NAND Gate 
Octal Buffer fUne Driver 
Octal Bus Transceiver 
8-Bit Equal-to Comparator 
ANDfNAND Gate 
Triple-3-lnput AND Gate 
Dual 4-lnput NAND Buffer 
64K Dynamic RAM 
512 x 8 PROM 
1Kx 4 PROM 

Representative list of ICs on Signetics SMVME3100 Memory 
Card. Key specifications for all of these ICs can be found in 
IC MASTER. 

pHIC MASTER 
BE SURE. BEGIN WITH THE Ie MASTER 



Advanced Micro Devices 
MICROPROCESSOR DEVELOPMENT SYSTEMS 

AmSYSTM 29/10 Features 
Microprogram/Bit Slice Development System o Complete floppy-disk based Microprogram/Bit Slice 

Development System 

Am29/6310 
High-Speed Trace 

@ Ie MASTER 1983 

o AMDASM meta-assembler for microcode language 
definition and source file assembly 

I \\ 0 Full speed (10MHz) Microprogrammed Controller for 

. ' 

... 
~ I 
~~~ < _. < 

microcode and hardware integration 
D Higher speed (35ns) writable control store for 

real-time microcode emulation 
o Optional High-Speed Trace provides integrated 

10MHz logic state analyzer with 48-bit input 
o AMDOS29 disk operating system 

(CP/Mt 2.2 compatible) 
o Dual single/double density floppy disk system 

provides 1 M byte storage 

I 

tCP/M is a trademark of Digital Research 

Features 
o Provides logic analyzer capability for 2900 Family 

bipolar designs 

o Plugs into AmSYS™29110 Microprogram 
Development System 

o 10MHz (100nsec) eveflt storage capability 

o Event storage unit of 48 x 256 words, expandable 
to 96 bits 

o 32-bit Trace Time Tag records event occurrence time 

o Eight general purpose 48-bit triggers, expandable 
to 96 bits 

o Adds eight hardware breakpoints to AmSYS29/10 clock 
control logic 

o Software integrated with microprogram debug software 
(DDT29) on AmSYS29/10 
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Advanced Micro Devices 
MICROPROCESSOR DEVELOPMENT SYSTEMS 

AmSYSTM 8/8112 
AmZ8000 Microprocessor Development System 

/ 

AmSYSTM 8/8116 
AmZ8000 Microprocessor Development System 

/ 
I 

. _. __ .-....... _----- -

Features 
o Complete microprocessor development system for 

AmZ8001 and AmZ8002 microprocessors 

o High-performance 4MHz 8085A-2 CPU 

o 128K bytes RAM 

o 1 M byte (expandable to 11 M bytes) of disk storage on 
two double-density floppy disk drives 

o Serial interfaces for optional CRT, printer, or PROM 
programmer 

o Built-in parallel interface for printer 

o Self-test diagnostics 

o Accomodates the RTE16/8050A Real-Time Emulator 
Support Package for the AmZ8000 

o Complete AmZ8000 software support, including a re
locatable macroassembler, linker, and 8-bit-to-16-bit 
source code translator 

o Powerful CP/M-compatible AMDOS8 operating system 

o Supports C and PASCAL high-level languages for 
AmZ8000 microprocessors 

o Includes relocatable macroassemblers for 8080A, 
8085A, and Z80A microprocessors 

Features 
o Complete microprocessor development system for 

AmZ8001 and AmZ8002 microprocessors 

o High-performance 4MHz 8085A-2 CPU 

o 128K bytes RAM 

o 10.5M bytes of disk storage on 8" Winchester and 
double density floppy drive 

o Serial interfaces for optional CRT, printer, or PROM 
programmer 

o Built-in parallel interface for printer 

o Self-test diagnostics 

o Accomodates the RTE16/8050A Real-Time Emulator 
Support Package for the AmZ8000 

o Complete AmZ8000 software support, including a re
locatable macroassembler, linker, and 8-bit-to-16-bit 
source code translator 

o Powerful CP/M-compatible AMDOS8 operating 
system 

o Supports C and PASCAL high-level languages for 
AmZ8000 microprocessors 

o Includes relocatable macroassemblers for 8080A, 
8085A, and Z80A microprocessors 

© Ie MASTER 1983 



Advanced Micro Devices 
MICROPROCESSOR DEVELOPMENT SYSTEMS 

RTE 16/8050A 
Real-Time Emulator Support Package 

Features 
o 6MHz real-time in-circuit emulation for segmented 

AmZ8001 and nonsegmented AmZ8002 
microprocessors 

o Full-speed emulation and single-step program 
execution with or without target hardware 

o Concurrent display of CPU status, registers, PC, 
NPSA pointer, stacks, and memory 

o Powerful screen-oriented operator interface with 
single-keystroke commands 

o User-selectable memory wait states 

© Ie MASTER 1983 

o 1 M byte memory map located within a 16M byte 
address range that allows intermixing of target and 
emulation memories on any 1 K byte boundary 

o Four high-speed state comparators for simple 
address equal breakpoints and ROM program patch 

o Eight multipurpose high-speed state comparators for 
complex breakpoints and real-time trace control 

o Multilevel sequences and three trigger modes for 
complex control of real-time trace 

o Trace snapshot capability without stopping emulation 
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Advanced Micro Devices 
MICROPROCESSOR DEVELOPMENT SYSTEMS 

RTE16/8060 
Real·Time Slave Emulator 

Features 
o Attaches to any foreign host having RS-232 port 

o UNIXTM and RSX11 MTM has resident file 
download/upsave programs, written in C and 
Fortran, respectively, provided in source and object 
form on 9 track 800 bpi tape and 8" DEC RX01 
floppy disks 

o Communications protocol fully documented in 
User Manual 

o Separate emulator programs provided to support 
AMD or Zilog, Z8000 instruction Syntax 

o Intel HEX to AMD BIN file format conversion 
program provided for UNIX and R~X11 M hosts 

o Users provide cross-compilers and/or 
cross-assemblers that output Intel HEX files 

o Cross-software available from third party sources 

o Full speed 6MHz real-time, in-circuit emulation of 
segmented AmZ8001A or unsegmented 
AmZ8002A target system microprocessor with no 
wait states 

o Screen-oriented single-key commands with 
concurrent displays of CPU status, registers, NPSA 
pointers, program counter, and memory 

o 8 to 264K Bytes of no-wait-state SRAM or up to 
512K Bytes of two wait state DRAM expansion with 
user-selectable wait state commands 

o 1· MByte memory map within 16 MByte address 
range allows intermixing of target and emulation 
memory on any 1 K Byte boundary 

o Four 16 or 23-bit high-speed state comparators 
for simple address equal breakpoints and 
ROM patches 

o Eight 46-bit multi-purpose comparators for 
breakpoints, trace triggers, and event qualification 

o Up to eight ordered sets of logically OR'd 
comparators compared with sequential bus events 
and three trigger modes to start and stop trace 

o Comparator qualified bus bit-patterns recorded in 
46-bit wide by 256 circular trace buffer 

o Trace expansion option adds 48 external probes, 
increases trace buffer and comparators to 94~bits, 
and allows 16 of these bits for time-stamping 

o Separate system, emulator, and trace buses allow 
tracing without inducing extra emulation wait states 

UNIX and RSX11M are trademarks of Bell Labs and DEC, respectively_ 
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Advanced Micro Devices 
MICROPROCESSOR DEVELOPMENT SYSTEMS 

Am8/9016 
Winchester Mass Storage Subsystem 

Am96/4018 
AmZ8000 Evaluation Package 

© Ie MASTER 1983 

Features 
o Includes 10M byte 8" Winchester drive, 8" 

double-density floppy, integrated controller and 
Multibust adapter 

o Software and nardware compatible with AmSYS™8/8 
Development Systems 

o Fixed drive 
- 10.7M byte (unformatted) storage capacity 
- Same physical size as floppy disk drive 
- Same environmental characteristics as floppy disk 

drive 
- Winchester head and media technology 
- 4.34M bits/second transfer rate 

o Floppy drive 
- 256K or 512K byte storage capacity 
- Used as back-up for Winchester 

o Disk drive controller 
- Controls up to four drives 
- Data error sensing and autonomous correction 
- Resident microdiagnostics 
- 256 data byte sectors standard for fixed disks 
- IBM compatible track formats for floppies 
- Software density selection 

Features 
o AmZ8001 Microprocessor (4MHz) 

o AmZ8002 Microprocessor (4MHz) 
o 8K bytes on-board RAM 

o AmZ8001 and AmZ8002 monitors with breakpoint, 
single step, up/download commands 

o Buffered CPU bus available at edge of board 

o 2 programmable serial I/O ports (RS 232C and 20mA) 

o Programmable counter/timer 

o 24 programmable I/O lines 
o line-by-line assembler/disassembler in EPROM 

o I/O cable and diskette for up/download to AMD 
Development System 

o Multibust form factor 

o Cable to connect CRT terminal 
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EZ.PRO ™ is a microprocessor 
development system designed for pros by pros. 

EZ·PRO Building Blocks. Our modular system supports your development 
project small or large., For 8- or 16-bit processors, start with our Basic Development Unit (32 
KB of 100 ns SRAM) and appropriate In-Circuit Emulator (totally transparent no wait states), 
and add the Memory Expansion Modules, Dual Disk Unit, and EPROM Programmer you need. 

For bit-slice processors of any type, assemble a system that meets your exact specs. 
Our line includes a Bit-Slice Kit Interface Modules, ECl or TTL User Interface Modules, 
Memory Modules, and ECl or TTL PROM Programmers. 

EZ.SOFT™User.friendly Proarams. Our menu-driven operating 
software is included with the hardware. In addition to a sophisticated DOS; the Basic Develop
ment Unit comes with a PROM-resident monitor, superlative screen editor, and disk formatter. 
Each emulator is provided with a relocating macro-assembler, linking editor, and debugger. 

EZ·PRO Production Testina. Your d~velopment system can also be used 
for unattended final test of manufactured unITS, as they come off the assembly line. And 
that's cost-effectiveness. ' 

EZ·PRO has the Edge. It's the growing edge. 
Our elegant systems support more processors than any 
competitor. And because microprocessor development tech
nology is our only business, we offer customers complete 
hardware and software support for their EZ-PRO systems. 

Call to discuss a single- or multi-user system, or write today 
for complete technical data. American Automation, 
14731 Franklin Avenue, Tustin, California 92680, (714)731-1661 

"~;;;;i~;;~UTOTSTN' 
automation 

IJP DevelopmenfMade EZ ' 

PROCESSORS SUPPORTED 

16 BITS 
. Z8001 68000 
·Z8002 8086 

SBITS 
6502112 8051 
6503/4/5/6/ (NMOS & CMOS) 
7/13/14115 8035/39/48149 
6802/8 (NMOS & CMOS) 
146805&2 Z80 , 6809E 
6809 8X300 
8085 8X305 
8088 NSC800 

All types of bit-slice processors 

'. 
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For Key Data On Every Ie On This 
Board, The Place To Look Is ... 

Device No. 
74LS08 
74F244 
.74LS240 
74LS136 
74F04 
74LS374 

74LS273 

74LS541 
74LS645 
74LS540 

This Rockwell RM65-5104(E) card is used to 
transfer data between memory and. peripheral 
circuits. 

Description 
Quad 2-lnput·AND Gate 
Octal Buffer/Line Driver 
Octal Bus Driver (Schmitt Trigger) 
Quad 2-lnput Exclusive-OR Gate 
Hex Inverter 
Octal D-Type Edge-Triggered 

Flip-Flop, 3-State 
Octal Edge-Triggered Flip-Flop 
. with Clear 
Octal Bus Driver, Noninverting 
Octal Bus Transceiver 
Octal Bus Driver, Inverting 

Device No. 
74LS682 
AM2940 
AM2942 
74LS155 
74LS148 
74LS74 
74LS32 
74LS112 
74LS126 
74LSOO 
PAL12H6 

Description 
8-Bit Magnitude Comparitor 
DMA Address Generator 
Programmable Timer' 
Decoder / Demultiplexer 
Priority Encoder 
Dual D-Type Edge-Triggered Flip-Flop 

. Quadruple 2-lnput OR Gate 
Dual J-K Flip-Flop 
Quadruple Bus Buffer Gate 
Quadruple 2-lnput NAND Gate 
Field Programmable Array 

Representative list of ICs on Rockwell Direct Memory Access Card. 
Key specifications for all of these ICs can be found in IC MASTER. 

pHICMASTER 
BE SURE. BEGIN WITH THE Ie MASTER 
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The Emulogic®ECL-3211. 
The ECL-3211 is a high performance, 
universal microprocessor development 
system. It incorporates all basic func
tions necessary for software development 
and high speed in-circuit emulation for 
virtually any microprocessor from 4-bits 
to 32-bits. 

The ECL-3211 uses a standard DEC 
PDP-1116-bit minicomputer for control, 
computation, display, and system com
munication functions. All emulation 
functions, map, offset, break, and trace, 
are performed by Emulogic hardware 
and software. 

Building on standard DEC CPU's, 
peripherals, and operating systems, the 
ECL-3211 offers field-proven DEC hard
ware/software, worldwide service, and 
Emulogic's high-performance general 
emulator system. 

System Configurations. 
Single-User. The standard ECL-3211 
is a stand-alone system with VflO1 ter
minal, LSI-ll/2 CPU, 64KB, 1MB dual 
floppy disks (and/or RL02 hard disks). 
This basic unit can accommodate any of 
the emulation support packages, and 
includes RS-232 serial line units for 
communication with other systems. 

1708 

Multi-User- Host/Satellite System. 
The ECL-3211 may be used as a hard-

. ware/software workstation on a DEC or 
non-DEC host. It can function both as a 
dumb terminal on the host via a pass
through feature and as an independent 
workstation with file transfer capabilities 
between host and satellite. Use of a 
non-DEC host may require the user to 
provide some driver software. 

Multi-User-Virtual Disk System. 
A multi-station hardware and software 
development system can be configured 
using any of several DEC host computers 
with standard multi-user operating 
systems and several hardware/software 
and software-only workstations. The. 
exact number depends upon the oper
ating system capabilities and the type 
of usage. 

Software stations (Vf101 terminals) 
are connected to the host via RS-232 
lines. Hardware/software'stations, con
sisting of ECL-3211 systems equipped 
with virtual disk interfaces instead of 
local disk storage, are connected to 
the host via a I-megabaud multi-drop 
coaxial cable bus. 

The virtual disk link between work
station and host gives each hardware 

1J!i!IN3\i 

station high speed access to the com
mon hard disk storage of the DEC host. 

Multi-Chip Emulation Systems. 
Simultaneous emulation of multiple 
chips can be accomplished in two ways: 
1. Cross-connecting external inputs and 
outputs of pods in mUltiple ECL-3211 
systems - breakpoints in one system 
activated by trap conditions in other 
systems. 
2. Specifying the ECL-3211 Single
Terminal Multi-Chip Emulation System. 
This system, a simple upgrade for stan
dard ECL-3211 single emulator systems, 
performs full-feature simultaneous 
. emulation of up to 4 chips of any type. 

Chips Supported. 
Support is offered for the follOwing 
chip families: * 

8-bit 
8048 6502 
Z80 6809 
8085 8088/87 
NSC800 8080 

16-bit 
8086/87 
68000 

Additional chip support packages will 
be introduced in 1983. Check Emulogic 
for your particular chip. 
*Check Emulogic for availability. 
The following are registered trademarks of 
Digital Equipment Corporation: 
DEC RT-ll LSI-ll12 RL02 
PDP RSX-llM LSI-ll/23 DIBOL 

YflOl MACRO-ll 
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The best 
microprocessor development system 

you can get. 
Any speed. There is simply no other 
development system today that can 
offer the speed and performance of the 
ECL-3211. It can achieve true, full-speed 
emulation of any target system today, 
regardless of chip. It will not degrade 
target performance or require compro
mise or interpretation of results during 
emulation. It is genuinely transparent to 
the target. 

Lots of emulation memory. ECL-3211 
systems are supplied with at least 65KB 
DEC dynamic RAM, some of which may 
be used for emulation memory, and 
some high speed static RAM emulation 
memory. 

Extra high speed static RAM may be 
added in 8KB or 16KB modules. For low
cost emulation memory, an extra 65KB 
of DEC dynamic RAM may be specified. 

Full-range mapping. The full address 
range of each chip can be used for 
mapping, breakpoints, and trace. And 
with proper memory you can run at full 
rated speed in any mapping 
configuration. 

World's most powerful breakpoints. 
Eight independent hardware breakpOints 
are standard with every system. Each 
can perform multiple, simultaneous 
actions whenever a set of logical trap 
functions is met. And all breakpOint 
functions are transparent to your target. 
Prioritization of breakpoints lets you 
"break on non-event" or set up "safety 
net" trap conditions. 

Phantom injection. A "phantom" 
breakpOint feature allows the user to 
jump to program patches with no in-line 
code changes. Eight phantoms are pro
vided (one per breakpOint). 

'a wu;: • 
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Intelligent, real-time trace. A 511 x 
72-bit breakpoint-controlled trace buffer 
captures all bus activity including in
struction, data, DMA, and co-processor 
transactions-in real time and at full 
speed of the chip. The trace disas
sembler accurately and unequivocally 
identifies each item, including instruc
tions purged from a queue. 

Counters. 1\vo high-speed counters 
count from +31-bits to -31-bits. The 
counters can be independently sourced 
by target machine cycles, instruction 
cycles, target time base, or breakpOint 
actions. Each can be independently 
enabled/ disabled/decremented as a 
breakpoint action, and the status of 
each may be sensed as a logical break
point condition. 'In addition, each may 
be automatically re-initialized at the 
start of each emulation cycle. 

Target Time Base. Target time base 
can be sourced from either the internal 
synthesizer in the ECL-3211, orthe user's 
time base. The setting resolution of the 
synthesizer is 0.1% typical. Long term 
standard deviation is less than 100 ppm. . 
The synthesizer is a convenient tool for 
stress-testing the user's target. 

Full-Screen Auto-Update Display. 
Automatically updated full-screen dis
plays present all status information to 
the operator at the end of each step or 
emulation cycle. Split-screen smooth 
scrolling lets the operator scan through 
-the trace buffer in easy-to-read form. 

Cursor Control Screen Editing. 
Keypad cursor control permits the oper
ator to alter the contents of registers, 
memory, or breakpoint conditions 
directly on the screen as an alternative 
to keyboard command entry. 

Software. 
DEC Operating Systems. RT-ll is 
standard for Single-user systems and 
RSX-llM is optional for some systems. 
Other standard DEC software, such as 
FORTRAN, BASIC, DIBOL, etc., is ~vail
able for non-emulation functions. 

Keypad Editor. The editor is a full 
screen-oriented keypad editor. 

Cross-Assemblers. Emulogic macro
relocatable cross-assemblers are sup
plied for each chip supported. Each 
uses the mnemonics of the chip manu
facturer and the pseudo-ops and direc
tives of MACRO-ll. 

Linker. Linker converts relocatable 
object modules into run-time format, 
converts relative addresses to absolute 
addresses, and links global references. 

Symbolic Debugger. A symbolic 
debugger is provided for each chip 
supported. 

PROM Burner Utility. Providing for 
printing and editing of ROM MAP files, 
the PROM burner utility converts object 
code to a variety of formats for various 
PROM programmers. 

Memory Disassembler. Included with 
each chip package, this utility displays 
disassembled instructions as they appear 
in memory-a convenient tool for 
checking a patch or for reading a pro
gram from memory. The disassembled 
code can also be output to a printer. 

Cross Compilers. PASCAL and "c" 
cross-compilers are available for several 

. chip families. 

EMU LO GIC 
MICROPROCESSOR 
DEVELOPMENT SYSTEMS 

For more information, call or write to: 
Emulogic, Inc. 

Three Technology Way 
Norwood, MA 02062 

(617) 329-1031 
Telex 710-336-5908 
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For Key Data On Every Ie On This 
Board, The Place To Look Is ... 

This Signetics Memory Module provides 256K bytes of dynamic random 
access memory, plus parity protection. 

Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of Ie MASTER. 

Surveys conducted by Ie MASTER, integrated cir
cuit manufacturers, and independent research 
agencies confirm that four out of five Ie MASTER 
users have specified one or more products as the 
result of using Ie MASTER. 

Device No. 
74LSOO 
74LS08 
74LS04 
74LS20 
74LS32 
74LS37 
74LS24 
74LS74 
74LS132 
74LS112 
74LS10 
74LS244 
74LS645 
AM25LS2521 
74S38 
N7411 
N74S40 
TMS4164 
7641 
7642 

Description 
Quadruple 2-lnput NAND Gate 
Quadruple 2-lnput AND Gate 
Hex Inverter 
Dual 4-lnput NAND Gate 
Quadruple 2-lnput OR Gate 
Quadruple 2-lnput NAND Buffer. 
Schmitt Trigger 
Dual D-Type Edge-Triggered Flip-Flop 
Quadruple 2-lnput Schmitt Trigger 
Dual J-K Edge-Triggered Flip-Flop 
Triple-3-lnput NAND Gate. 
Octal Buffer fUne Driver 
Octal Bus Transceiver 
8-Bit Equal-to Comparator 
AND/NAND Gate 
Triple-3-ln'put AND Gate 
Dual 4-lnput NAND Buffer 
64K Dynamic RAM 
512 x 8 PROM 
1K x 4 PROM 

Representative list of ICs on Signetics SMVME3100 Memory 
Card. Key specifications for all of these ICs can be found in 
IC MASTER. 

~HIC: MASTER. 
BE SURE. BEGIN WITH THE Ie MASTER 
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16-Bit High-Speed Microprocessor 
Design Aids-Software 

Device 

Design Aids 

PEP45 
Prototyping 
Microcomputer 

FS-l 
Development 
Station 

Software 

Operating 
Systems 

Compliers 

PkgType 

Board 

Basic 
System 

Options 

Features 

• Prototyping Microcomputer 
- Stand-Alone Prototyping, Evaluation, and Programming 

Board 
- F9445 CPU· 
- 8KBRAM 
- Up to 32KB ROM 
- External Memory Expansion to Address up to 132K Bytes 
- Cycle Time of 50 ns (24 MHz F9445) 
- Multibus Compatible (IEEE-796) 

• Complete Microprocessor Software Development Station 
- FS-l CPU with 128KB Memory 
- Two 8-lnch Floppy Disk Drives (2MB) 
- CRT Terminal 

• Multi-User Option 
• Memory Expansion Option to 4MB 
• I/O Option 

- Eight Asynchronous RS-232 Ports 
- One Synchronous Communications Port 
- One PROM Programmer Port 
- One Parallel DMA Port 

• EMUTRACTM Option 
- Complete Emulation and Tracing System for F9445, 

F6800, and F3870 Microprocessor Families 
• Pascal, BASIC, MICROFORTRAN, Real-Time Executive 

• IMDOS with All Utilities 
- Multitasking, Interactive Multi-User Disk Operating System 

• REX 
- Multitasking Real-Time Executive 

• Pascal Complier 
• BASIC Interpreter 
• MICROFORTRAN Complier 
• F9445 Diagnostics 
• F9445 PEPBUG 

- Comprehensive Debugging Tool 
• F9445 Timer 
• EMUTRAC Control 

™EMUTRAC is a trademark of Fairchild Camera and Instrument Corporation. 
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FAIRCHILD 

A Schlumberger Company 

Description 

The Fairchild System·1 (FS-I) is a versatile, multi-user 
development system designed to support software 
development and hardware prototyping for applications 
using Fairchild microprocessors, including the F8, 
F3870, F6800, F6809, F9445, F16000, and such upcoming 
microprocessors as the F9450. . 

Three principal versions of the FS-I are available: The 
FS-I Standard System, the FS-I Multi-User System, and 
the FS-I Entry-Level System. Numerous software and 
hardware options are available that operate under 
Fairchild's Interactive Multi-User Disk Operating System 
(IMOOS). The FS-I also supports the in-circuit emulation 
and tracing (EMUTRAC™) system for the F3870, the 
F6800, F6809, and the F9445 microprocessors. 

Standard System 

System features include: 

• CPU with 128K·Byte RAM and F9445 Instruction Set. 
• A Winchester and a Double·Density Floppy Drive 

Provide Approximately 10M·Byte of Mass Storage. 
• 110 Controller Board Provides Winchester/Floppy Disk 

Controller Interface. 
• Nine Asynchronous Serial RS·232C Ports (Up to 19.2K 

Baud) Provide Support for CRT Terminal, Optional 
Letter·Quality Printer, Modem, and Other Serial 
Devices. 

• One Synchronous Serial RS·232C Port (Up to 19.2K 
Baud) and Selectable Protocols, such as BISYNC, 
DDCMP, SDLC, and HDLC. 

• PROM Programmer Port to Interface to the Optional 
Fairchild PROM Programmer Unit. 

• Parallel Printer Port (Centronics·Compatible 
Interface). 

• Programmable Real·Time Clock. 
• One CRT Terminal. 
• Single·User Version of IMDOS, System Processors, 

and System Utility Programs (see "System 
Software"). 

• BASIC Language Interpreter with Interface to Custom 
F9445 Assembly Language Programs. 

• FS·I Diagnostic Programs. 
o Provides Full Support for the F9445 and for the 

PEP 45 Microcomputer System. 
• Hardware and Software Upgradable to Multi·User 

System. 
• EMUTRAC Can Be Added to the Standard System. 

™ EMUTRAC is a trademark of Fairchild Camera and Instrument Corp. 
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FS-I 
Fairchild System-I 

Microprocessor Product 

Multi·User System 

System features include: 

• Fully Equipped for Four Timesharing Users 
(Expandable to Eight Simultaneous Users with 
Additional Terminals and Cables). 

• A 16·Bit CPU with 128K·Byte RAM and F9445 
Instruction Set. 

• A Winchester and a Double·Density Floppy Drive 
Provide Approximately 10M·Byte of Mass Storage. 

• Memory Management and Protection Unit (MMPU) 
Board with 384K Bytes of RAM (Gives the System 
512K Words of RAM). 

• 110 Controller Board Provides Winchester/Floppy Disk 
Controller Interface. 

• Nine Asynchronous Serial RS·232C Ports (Up to 19.2K 
Baud) Provide Support for CRT Terminals, Optional 
Letter·Quality Printer, Modem, and Other Serial 
Devices. 

• One Synchronous Serial RS·232C Port (Up to 19.2K 
Baud) and Selectable Protocols, such as BISYNC, 
DDCMP, SDLC, and HDLC. 

• PROM Programmer Port to Interface to the Optional 
Fairchild PROM Programmer Unit. 

• Parallel Printer Port (Centronics·Compatible 
Interface). 

• Programmable Real·Time Clock. 
• Four CRT Terminals. 
• Multi·User Version of IMDOS, System Processors, 

and System Utility Programs (see "System 
Software"). 

• BASIC Language Interpreter with Interface to Custom 
F9445 Assembly Language Programs. 

• FS·I Diagnostic Programs. 
• Provides Full Support for the F9445 and for the PEP 

45 Microcomputer System. 
• EMUTRAC Can Easily Be Added to the Multi·User 

System. 

Entry·Level System 

System features include: 

• A 16·Bit CPU with 128K·Byte RAM and F9445 
Instruction Set. 

• Two Double·Density Floppy Disk Drives Provide 
Approximately 1 M·Byte of Mass Storage. 

• I/O Controller Board Provides Floppy Disk Controller 
Interface. 

• Nine Asynchronous Serial RS·232C Ports (Up to 19.2K 
Baud) Provide Support for CRT Terminal, Optional 
Letter·Quality Printer, Modem, and Other Serial 
Devices. 

~ Ie MASTER 1983 
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• One Synchronous Serial RS·232C Port (Up to 19.2K 
Baud) and Selectable Protocols, such as BISYNC, 
DDCMP, SDLC, and HDLC. 

• PROM Programmer Port to Interface to the Optional 
Fairchild PROM Programmer Unit. 

• Parallel Printer Port (Centronics·Compatible 
Interface). 

• Programmable Real·Time Clock. 
• One CRT Terminal. 
• Single·User Version of IMDOS, System Processors, 

and System Utility Programs (see "System 
Software"). 

• BASIC Language Interpreter with Interface to Custom 
F9445 Assembly Language Programs. 

• FS·I Diagnostic Programs. 
• Full Support for the F9445 and for the PEP 45 

Microcomputer System. 
• Hardware and Software Factory·Upgradeable to 

Standard or Multi·User System. 
e EMUTRAC and MMPU Can Be Added to System. 

System Hardware 

The hardware comprising the FS-I development system is 
housed in a single enclosure that contains the 
mainframe CPU, 1/0 board, optional boards, and disk 
drives. 

The mainframe consists of: 

• Single-Board 16-Bit CPU with 128K Bytes of RAM, 
4K·Byte PEPBUG45 PROMs for Bootstrapping the 
System, Real·Time Clock, an RS·232C·Compatible 
Port, and a Centronics·Paraliel Compatible Port. 

o Power Supplies. 
• 1/0 Controller Board with the Following: 

• Eight Asynchronous Serial RS·232C Ports, with 
Four Ports Having Full Modem Control and All 
Ports Having Data Rate Selectable Up to 19.2K 
Baud, that Allow Timesharing by Up to Eight 
Concurrent Users on Systems Equipped with 
MMPU Board and Multi·User Operating System 
Software. 

• One Synchronous Serial RS·232C Port (Up to 
19.2K Baud) and Selectable Protocols, such as 
BISYNC, DDCMP, SDLC, and HDLC. 

• A Parallel Data Channel Interface Compatible with 
Shugart Associates System Interface for 
Communicating with Disk Units. 

• 8·Bit Parallel Port to Interface with Optional 
Fairchild PROM Programmer. 

• A Total of Nine Asynchronous Serial Ports (RS·232C· 
Compatible, DB25·Pin Female Connectors). 

o One Parallel Printer Port (Centronics-Compatible 
Interface, DB25·Pin Connector). 

@ Ie MASTER 1983 

FS·I 

• Expansion Slots for Fairchild's Optional 110 
Controller Boards, Optional EMUTRAC Controller 
Board, Memory Expansion Boards, MMPU Board, and 
Industry·Standard, Nova® 1/0·Compatible Interface 
Boards. 

• Depending Upon System Configuration, the 
Mainframe Contains a Single 10M·Byte Winchester 
and a Single 0.5M·Byte Double·Density Floppy Disk 
Drive or Two 0.5M·Byte Double·Density Floppy Disk 
Drives. 

The MMPU board expands the physical address space of 
the FS-I to 4M words by performing logical-to-physical 
address translation. This board is required for multi-user 
system software. With its 384K bytes of RAM, the MMPU . 
board extends the FS-I memory to 256K words. 

Hardware Options 

The FS-I systems support the following Fairchild
supplied hardware options: 

• Additional 110 Controller Boards that Provide 
Asynchronous RS·232C Ports (Up to 19.2K Baud) in 
Sets of Eight, a Synchronous RS·232C Port for each 
1/0 Controller Board, Data Channel Interface to Disk 
Units, and a PROM Programmer Port for each 1/0 
Controller Board. 

• Fairchild's PROM Programmer Unit. 
• MMPU Board that Provides Memory Mapping and 

Protection Expansion in Increments of 384K Bytes, 
Optional Multi·User Software Allows the MMPU Board 
to Support Eight Simultaneous Users. 

• Memory Expansion Board that Provides 384K Bytes 
of Additional RAM (Requires an MMPU Board in the 
Chassis). 

• EMUTRAC System Controller Board that Provides the 
Hardware Interface Between the CPU Board in the 
FS·I and Processor·Specific EMUTRAC Modules. 

• EMUTRAC Modules and EMUTRAC Control Software 
that Support the F3870, the F6800, the F6809, and the 
F9445 Microprocessors. 

• Additional CRT Terminals. 
• Dot Matrix Printer-Texas Instruments Model 810 

BasicRO Terminal (150 CPS), Centronics Parallel 
Interface, and Cable. 

• Daisywheel Letter·Quality Printer-Qume Model 
Sprint 9145 with Bidirectional Forms Tractor (45 CPS), 
Serial Interface, and Cable. 

(j) Nova is a registered trademark of Data General Corp. 
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System Software 

The interactive multi-user disk operating system (IMDOS) 
is the principal operating system for the FS-I. In addition 
to being an operating system, the IMDOS includes the 
following features that are useful for developing 
F9445-based systems: 

IMDOS 

EDIT 

MACRO 

RELOAD 

PEPBUG-45 

PEPLINK 

Utility Library 

1714 

Single·User Supervisor-The 
supervisor manages the FS-I 
resources and controls the liD. 

Multi-User Supervisor-The supervisor 
manages the FS-I resources for up to 
eight simultaneous users, controls 
the liD, and interfaces transparently 
to the MMPU board (included only 
with the multi-user system). 

Executive-The executive provides 
the command language interface 
between the user and the supervisor. 

The EDIT program provides the ability 
to create and modify text files. 

The MACRO program is the 
macroassembler for F9445 macro 
assembly language. 

The RELOAD program is used to link 
relocatable macro assembly language 
programs to create executable F9445 
absolute assembly language 
programs. 

The PEPBUG-45 program is a virtual 
console and debugging tool for F9445 
absolute assembly language programs. 
The PEPBUG-45 program is also 
available in PROM. 

Provides capability to download 
programs from the FS-I to PROM or 
RAM on the PEP38, PEP45, and PEP68 
microcomputer systems. 

Implements the utility functions listed 
in the IMDOS and utility library users 
guides. 

FS·I 

PHONE 

SCRIPT 

TYPESET 

TESTS 

BASIC 

The PHONE program establishes 
communication between the FS-I and 
a modem or telephone line. Software 
switches govern communication 
protocols. 

The SCRIPT program processes a text 
file that contains SCRIPT commands 
to produce an aesthetically pleaSing 
document. 

The TYPESET program processes a 
text file that contains TYPESET . 
commands to produce an 
aesthetically pleasing document. 

A series of programs that test the 
FS-I hardware. The diagnostic 
programs are available on diskette in 
a version suitable for downloading to 
an F9445-based system. 

Language interpreter with interface to 
custom F9445 assembly language 
programs. 

This powerful software package, which is included with 
the standard, multi-user, and entry-level systems, offers 
advanced capabilities that the user would normally 
expect from a much larger system, such as: 

• Multi·User Timesharing 
• System Executive, Including File Management 

System with Version Numbers for Automatic Backup 
• Memory Management and Protection by Memory 

Mapping 
• Password Protection 
'. Interactive Command Language and Command Files 
• Multiple Directory Devices 
• Device·lndependent 110 
• Hard Disk, Magnetic Tape, Modem, and Real·Time 

Clock Support 
• Documentation Aids 
• Concurrent Processing and Spooling 

© Ie MASTER 1983 
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Software Options 

F9445 
MICROFORTRAN 

F9445 PASCAL 

FS-I/PEP 38 
System Software 

FS-I/PEP 68 
System Software 

F16000 Cross 
Software 

© Ie MASTER 1983 

An extended subset of FORTRAN66 
that interfaces with custom F9445 
assembly language subroutines. 
MICROFORTRAN produces 
"ROMable" F9445 code and can be 
operated under the real-time 
executive (REX). 

A Jensen and Wirth-compatible 
PASCAL. The F9445 PASCAL 
compiler generates F9445 code and 
interfaces with custom F9445 
as&embly language subroutines. 

Includes F8/F3870 cross assembler 
and program for downloading to the 
PEP 38 ~ystem. . 

Includes F6800 cross assembler 
F6809 cross assembler, F6800-t~
F6809 translator program, and 
program for downloading to the PEP 
68 system. 

Assembler, debugger, and 
down loader allow the FS-I to 
generate 16000 code that can be 
downloaded to an F16000-based 
system. 

FS·I 

F9445 REX A real-time executive for 
F9445-based systems. The REX 
system allows creation of custom 
REX programs, linkable using 
RELOAD. 

F9445 PEPBASIC A diskette version of PEPBASIC 
(supplied on PROM with the PEP 45 
system). A 2K-word subset of BASIC, 
which accepts abbreviations, that is 
.extendable with custom F9445 
assembly language subroutines. 

EMUTRAC Control Optional EMUTRAC control software 
Software packages provide support for each 

processor-specific EMUTRAC 
module. 

In addition, all Fairchild software for the FS-I is 
independently available without system purchase under 
an appropriate software license agreement. 

~imensions and Power Requirements 

The FS-I standard mainframe enclosure measures only 
26 inches long by 19 inches wide by 13 inches high. It 
requires a 115 V, 60 Hz ac power source. A 50 Hz system 
is also available. 
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Description 

The Fairchild PEP-45 is a single-board microcomputer for 
Prototyping, Evaluation, and Programming of microproces
sor-based system applications using the F9445 micro
processor. When used with the Fairchild System-I (FS-I) 
development system, the PEP-45 board provides capability 
for executing and debugging software directly on the F9445 
microprocessor. 

• Stand·alone Prototyping, Evaluation, and Programming 
Board. 

• Provides a Powerful Development Tool to Support F9445 
Microprocessor·based System Development. 

• Utilizes All the Advantages of the F9445 Microprocessor, 
with Its Powerful Instruction Set and High Throughput. 

• Memory Options for Bipolar and NMOS Memories. 
• Interfaces with IEEE 796 Standard Bus. 
• Buffered F9445 bus. 
• On·board EPROM Programmer. 
• Adapts to 16K or 32K Byte EPROMs or 64K Byte Masked 

ROMs. 
• Standard· and High·Speed RAM Options. 
• Console Commands. 
• Two Serial I/O Ports. 
• 16·Bit Parallel Input/Output. 
• Four Interrupt Sources. 
• Five Status Lines. 
• On·board +12 V and +25 V Voltage Converter. 
• Requires Single +5 V Power Supply. 

The PEP-45 board is primarily intended for use in hardware 
prototyping and software development applications. It may 
also be tied to a host computer, such as the FS-I, for large . 
program editing, assembling/compiling, and general file 
storage and handling. Cross-assembler software packages 
are available for creating machine-executable programs in 
formatted form. These programs may be down-loaded from 
the host computer system into the PEP-45 board via one of 
the two serial I/O channels. Since the PEP-45 board can 
operate in a transparent fashion, it may be placed in-line 
between the user's in-house terminal and the host compu
ter, giving the PEP-45 the power of the host. 

Also useful for incoming inspector of F9445 parts and as a 
microcomputer training tool, the PEP-45 interacts with the 
user at the control terminal, with prompts that assist pro
gramming. The control terminal may be a video terminal, 
printer terminal, or from a microcomputer control console. 

1716 

PEp·45 
Prototyping, Evaluation and 
Programming Board 
Microprocessor Product 

Software Support 

In addition to serving as an efficient stand-alone evaluation 
module, the PEP-45 is designed to operate as a key module 
of the FS-I development system. A PEPLINK utility transpar
ently couples the FS-I video terminal to the PEP-45 board. 

A powerful PROM-based PEPBUG debugging monitor pro
videscommands for trouble-shooting assembly language 
programs and for developi'ng and testing peripheral circuits 
and custom interfaces. A PROM-based PEPBASIC language 
allows programming in a high-level language. 

Hardware Specifications 

Microprocessor 
CPU 

Data word size 

I nstruction word size 

Address capability 

Console controller 

Memory 
RAM 

ROM 

Expansion 

Input/Output 
Parallel I/O 

Serial 110 

Real·Time Clock 

F9445 

16 bits 

16 bits 

128K bytes 

F9470 

8K bytes (4K words) static RAM 
(or optional high-speed RAM) 

Eight sockets for 16K bytes of 
F2716 EPROMs (8K words), or up 
to 32K bytes using F2732 EPROMs 
(16K words), or masked 64K byte 
ROMs using F3564 

External memory in any combina
tion of RAM or ROM up to 64K 
bytes maximum (in 16-bit-wide 
only) 

Two TTL-compatible, 16-bit 110 
ports (one input, one output) 

Two programmable, asynchronous 
channels, with RS-232 interfaces. 
Each channel is software-select
able to a baud rate of 110, 300, 
1200,1800,2400, or 4800 baud 

Continuously selectable real·time 
clock interrupts from approxi
mately 200 "'S to 200 ms 
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System Buses 
Dual backplane buses 

1/0 buses 

Connectors 

© Ie MASTER 1983 

PI- An 86-pin asynchronous sys
tem bus compatible with standard 
Multibus 16-bit slave boards and 
mUlti-master option 

P2-A SO-pin buffered F9445 bus 
that allows complete expansion of 
processor capabilities and faster 
operating speeds 

J1-A 9-pin RS-232C serial 110 
interface for control terminal 

J2-A 9-pin RS-232C second 
serial 1/0 interface for a serial 
printer or a host computer 

P3-A 40-pin applications con
nector with two parallel 1/0 ports 
(one input and one output), and 
with status and control bits. May 
be used for connection to the 
microcomputer control console or 
to a high-speed parallel printer 
(Centronics-type) 

P1 - An 86-contact, double-sided 
edge connector on 0.156" centers 

P2 - A 6O-contact, double-sided 
edge connector on 0.100" centers 

J1, J2-9-pin, Ootype subminia
ture right-angle connectors 

P3-A 40-pin, double-sided edge 
connector on 0.100" centers. 

PEp·45 

Power Supply 
Requlrements1 

Environmental 
Requirements 
Temperature 

Humidity 

Physical Envelope 
Dimenslons2 

Height 

Length 

Thickness 

Weight 

Notes 

+5 V ±5% at 3.5 A (typ) 

O°C to +50°C 

0% to 90% (noncondensing) 

10.0 (254) 

12.0 (305) 

0.75 (19.05) 

17 oz. (approximately) 

1. Power may be applied to the board either through the card-edge back· 
plane connector or by connection of discrete wires to the board. 

2. All dimensions are in inches and millimeters (in parentheses). 

Fairchild cannot assume responsibility for use of any cir
cuitry described other than circuitry embodied in a Fairchild 
product. 

Fairchild reserves the right to make changes in the circuitry 
or specifications at any time without notice. 
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FAIRCHILD 

A SChlumberger Company 

Description 

The PEP 68 System is a single-board microcomputer 
specifically designed to aid microprocessor 
hardware/software designers in designing, prototyping, 
and debugging their 6802-, 6808-, or 6809-based system. 
A powerful, ROM-based debugging monitor provides 
commands for trouble-shooting machine-language 
programs. Other monitor commands provide for easy 
development and testing of peripheral circuits and 
custom interfaces. The monitor includes a full 
complement of utility routines to make the 
hardware/software/firmware design cycles as easy as 
possible. 

The PEP 68 System is useful as a microcomputer 
training tool. Its friendly interaction with the user at the 
control terminal, through its liberal use of prompting, 
makes procedures easy to learn for the beginner. The 
system can be operated using only a serial display 
terminal and a power supply. 

Since the system possesses two separate bus 
connectors, expansion with external memory or 
peripheral boards is simply a matter of providing a 
backplane connection. Thus, the PEP 68 System can act 
as a bus master in a multicard system. 

1718 

PEP 68 System 
Single-Board Microcomputer 
Development System 
Microprocessor Product 

o Single-Board, Stand-Alone System 
G') Processor Options-6802, 6808, or 6809 
• Asynchronous Multibus· Compatible 
• Auxiliary Synchronous 680X Bus 
• Programming Socket for 2716 or 2732 EPROMs 
• 8K-Byte System Monitor in ROM 
• 9K Bytes of Static RAM-8K User, 1 K System (Write· 

Protectable Segments) 
• Six Sockets for User-Supplied ROM/EPROM (2K, 4K, 

or 8K Types) 
• Sixteen Possible Memory Map Configurations 

(Switch-Selectable) 
o Two High-Speed Audio Cassette Tape Interfaces 
o Two Independent Serial I/O Channels-RS·232·C 
o Independent Baud Rate Selection-50 Through 

19.2K bps I 

o Connector for Parallel Printer (Centronics Type) 
• Six 8·Bit Parallel I/O Ports Plus Controls 
o Three Programmable 16·Bit Binary Timers 
o + 5 Volt·Only Operation 

*Multibus is a trademark of Intel Corporation. 
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HILEVEL TECHNOLOGY, INCa 

MICROPROGRAMMING? 
• ~ • THAT'S THE HILEVEL LANGUAGE! 

HILEVEL builds two powerful development 
systems for your work. Both are configur
able for all of today's hardware implemen
tations, PROM-BASED or RAM-BASED. 

Microcode development is demanding work. 
Wide words; high speeds, and complex 
micro-instructions make test and debug a 
challenge. So, designers must have the 
best tools for development. 

Because firmware fine-tuners need excellent 
visibility of target activity, HILEVEL intro
duced the aO-bit 4K deep real-time'TRACE. 
Now, with 16-level conditional triggering and 
a independent patterns per level, plus selec
tive snapshot, visibility at full clock rate gets 
even better. 

Virtual In-Circuit Emulation lets you see 
registers, flags .. , . the total status of all 
your processor chips, instantly. Whatever 
your architecture. 

The newest HILEVEL development system 
for microcode is the mUlti-station DS570 
shown. It has all features of the down
loaded DS270, expands many, and adds 
assembly in 440K and a 10 megabyte hard 
disk, supporting the UNIX* mUlti-user 
operating system. 

The DS570's performance-analysis histo
gram feature allows you to define 16 tasks, 
then run tests to measure the efficiency of 
your design. 

Affordable at any configuration level, the 
DS570 grows to 4 DS270-like emulation sta
tions (rear of photo) plus a UNIX* terminals, 
menus, Help, PASCAL, e, and FORTRAN. 
HILEVEL's columns in the Master Selection 
Guide show more features. 

*UNIX is a trademark of Bell Laboratories. 

Speeding the development of micro
programmed processors from SSIIMSI to 
bit-slice to gate arrays, the HILEVEL 
EMULYZERSTM contain: 

MACRO·ASSEMBLER 
• 8 to 256 bit microword 
• 160K to 440K user space 

WRITABLE CONTROL STORE 
• 16 to 256 bits 
• 1 K to 65K words 
• 20 ns to 120 ns 
• Multiple arrays 

TARGET CONTROL 
Halt. Run. Clear 
Goto • Force. Jam 

LOGIC STATE ANALYZER 
Unlimited Breakpoints CI Selective Trace 
Change While Run. Data·Pattern Breaks 

D 
5 
2 
7 
o 

D 
5 
5 
7 
o 

HILEVEL TECHNOLOGY INC. 18902 BARDEN WAY, IRVINE, CALIFORNIA 92715 • PHONE (714) 752-5215 

AUSTRIA (0222) 235555 ISRAEL (03) 483-2115 SWITZERLAND (01) 7241410 
BENELUX (040) 533725 ITALY (02) 498-2451 TAIWAN (02) 7699945 
FRANCE (03) 956.81.31 JAPAN (03) 279-0771 U.K.(0851 )837187 
GERMANY (089) 852063 SWEDEN (08) 7390045 
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ARROW ELECTRONICS, INC. 
ELECTRONICS DISTRIBUTION DIVISION 

900 BROAD HOLLOW ROAD 
FARMINGDALE, NEW YORK 11735 

Computer Products 

Computers 

Software 

Development systems and 
processors supported 

Board level computer products 

Terminals 

Printers 

Disk Drives 

Disk Controllers 

Add·in memory boards 

Media 

Modems 

516/694/6800 
510/224/6126-TWX 

components/board level systems/development,systems/terminalsl 
computer peripherals 
Arrow is your source for computer products, stocking a complete line of 8 & 16 
bit processors, disc drives, terminals, printers, modems and media from the 
world's leading manufacturers. We can assist you with your design or show 
you the latest in technology at any of our local computer products demonstra
tion centers. 

o TeleVideo 

o MicroPro 

single and multiuser desk top computers, 
CP/M based operating system (MmmOST) 

Wordstar™, Datastar™, Mailmerge™, 
Spellstar™, Supersort™ 

o AMD system 8, system 29 2900,8048,8080,8085,Z80,Z8000 
6800,2000,9900 
2920,8048,8051,8085,8086,8088,8089 
F8/3870, Z80 

o AMI Phoenix I, II, III 
o Intel MDS series II, III 
o Mostek matrix system 
ORCA COS MAC series 1800 
o Texas Instruments AMPL 9900,9980, TMS1000 

o AMD 
o Analog Devices 

o Intel 

o Intersil 
o Mostek 
ORCA 

o Texas Instruments 

o ADDS 
o Arrow.ACS/2200 
o IBM 

o TeleVideo 
o Texas Instruments 

o Dataproducts 
o NEC Information 

Systems Printer 
Products 

o Texas Instruments 

Multibus@ compatible family of 8 and 16 bit products 
AID boards compatible with DEC, TI, Intel, and 
Motorola single board computers 
8 and 16 bit Multibus@ boards, industrial packaging and 
packaged systems 
STD BUS and RemDAC boards 
MDX series Z80 STD BUS micro boards 
CMOS based battery operable micro boards and 
packaged systems 
TM990 16 bit family with speech board 

Viewpoint Terminals 
WANG 2236 emulation 
31011212 and 3101 ASCII Terminals with and without 
autoanswer/autodial 
CRT Terminals with and without autoanswer/autodial 
Omni 800@ series 

matrix, band and solid font printers 
letter quality printers 

Omni 80Q@ series 

o Control Data 51;4,8" flexible disk drives IBM and Shugart 
compatible 8" Winchester 

o Quantum 8" Winchester 
. 0 Seagate Technology 51;4 micro-Winchester 

o Data Technology multidrive controllers and bus interfaces 
(Intel, LSI-11 , TI, S-1 00, Motorola STD) 

o OMTI controllers 

o Intel compatible with DEC, DG 
o Texas Instruments compatible with DEC, Multibus@ 

o Control Data 
o Verbatim 

o Prentice 

flexible diskettes, hard disk packs and cartridges 
flexible diskettes, casette tapes, cartridge tapes 

acoustic data couplers, direct connect modems 

@ Ie NASTER 1983 



iPDS™ intel PERSONAL DEVELOPMENT SYSTEM 

.. Completely integrated computer C 640 K byte Integral flexible disk 
system packaged in a compact drive; expandable to 1.28 million 
rugged enclosure for portability bytes 

• Comprehensive design tool for 8 bit m PowerfuiISIS-PDS disk operating 
Intel microprocessors system with relocating 

macro-assembler, and CRT -based 
• Microprocessor Emulator (EMV) editor 

functions Cl Optional high level languages 

Dual processing capability Fortran 80,PL/M 80, PL/M 88/86 
and Basic • 

• Expandable using standard II Software compatible with previous 
M ultimodule™ cards Intellec systems 

Desk top computer for CP IM* based 
~ PROM programming functions 

II 
applications t2J Bubble Memory option. 

The iPDS Development System is a completely integrated computer system supporting the development 
of products incorporating Intel 8 bit microprocessors or microcontrollers. Used with its optional emulation 
vehicles (EMVs) and iUP PROM Programming Personality Modules, the iPDS system provides comprehen
sive support for integrated hardware and software development, product testing during manufacture, and 
customer support after the product is in the field. The unit is designed with portability in mind permitting 
the iPDS Development System to be conveniently transported around the laboratory and into the field. Ex
tensive software is available thereby simplifying and speeding up product development. The software' is 
designed to make the iPDS system easy to use for the novice as well as satisfying the needs of the expe
rienced user. Used with the optional CP/M operating system, the iPDS system becomes a desk top 
computer that can execute CP/M compatible application programs. 

The following are trademarks of Intel Corporation and Its affiliates and may be used only to identify Intel products: BXP. CREDIT. i. ICE. ICS. 1m. Insite. Intel. INTEL. Intelevision. 
Intellec. iPDS. iSBC. iSBX. Library Manager. MCS. MAIN MUL TIMODULE. Megachassis. Microamp. MUL TlBUS. Plug-A-Bubble. PROMPT. Promware. RMX. UPI. !-,Scope. System 
2000. Micromainframe. and the combination of MCS. ICE. iSBC. iRMX or iCS and a numerical suffix. Intel Corporation Assumes No Responsibility for the use of Any Circuitry 
Other Than Circuitry Embodied in an Intel Product. No Other Patent Licenses are Implied. AUGUST 1982 
Intel Corporation, 3065 Bowers Avenue, Santa Clara, CA 95051 © Intel Corporation, 1982 Order Number: 210390-002 

AFN-02220B 
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iU P·2001 iU P·201 
UNIVERSAL PROM PROGRAMMERS 

MAJOR iUP-200/iUP-201 FEATURES: 

• Serial interface to all INTELLEC® -
Development Systems 

\ 

• Powerful PROM Programming Software 
utility (iPPS) 

• Support for all Intel PROM families 
through multiple device Personality 
Modules 

• iUP system self-tests plus device integrity 
checks 

ADDITIONAL iUP-201 FEATURES: 

• 24-character alpha-numeric .display 

• Full hexadecimal plus 11-function 
keypads 

• Off-line editing and device duplication 

• 16K bytes RAM expandable to 32K bytes 

The iUP-200 and iUP-201 Universal Prom Programmers provide programming and verification of data in all the 
Intel programmable ROMs (PROMs). They can also be used for programming the PROM memory portions of 
Intel's single-chip microcomputer and peripheral devices. When used with any INTELLEC Development System, 
the iUP-200 and iUP-201 provide on-line programming and verification with the aid of the Intel PROM 
Programming Software utility (iPPS). In addition, the iUP-201 supports off-line, stand-alone, program editing and 
PROM duplication. The iUP-200 is completely expandable to the iUP-201. 

The following are trademarks of Intel Corporation and may be used only to describe Intel products: Intel, Intellec, MCS and ICE, and the combination of MCS or ICE and a numer· 
ical suffix. Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied inan Intel product. No other circuit patent licenses are implied. 

Intel Corporation, 3065 Bowers Avenue, Santa Clara, CA 95051 @ Intel Corporation, 1982 
AFN·02138A 
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NETWORK DEVELOPMENT SYSTEM II (NOS-II) 

NOS-II is a network of development systems which 
share public resources provided by a Network Re
source Manager (NRM). The NRM and workstations 
are connected using 10Mbit/s Ethernet* technology. 
All existing Intel development systems can be 
upgraded to be NOS-II workstations. 

The NRM provides: 

• Central.Mass Storage Using 
Winchester Technology and Existing 
Model 740 Cartridge Disks 

• A Spooled Line Printer Interface 
Shared Among All Workstations 

• A Protected Hierarchical File System 

• Job Queues That Allow Network Users 
to Export Jobs to Available Network 
Station Resources 

• Support for All Existing Intellec® 
Development Systems to be used as 
Workstations: Intellec® Model 800, . 
Series II and Series III Systems 

The network provides the ideal environment for 
microcomputer development, hosting software and 
hardware engineering tools. The tools are designed 
to efficiently accomplish the following tasks: 

• Program Creation and Compilation 

• High-Level Language Debugging 

• Software Version Control 

• Management of Software Generation 

• Hardware/Software Integration 

• Debugging of Software Running in User 
Designed Systems 

The entire spectrum of Intel microcomputer architec
tures is supported by a complete range of tools: 
languages; debuggers, in-circuit emulators, PROM 
programmers, and system tools. 

*Ethernet is a trademark of Xerox Corporation. 

The following are trademarks of Intel Corporation and its affiliates and may be used only to identify Intel products BXP, CREDIT, i,lCE, ICS, 1m, Insite, Intel, INTEL, intelevision, Intellec, 
iSBC, iSBX, Library Manager, MCS, MAIN MULTIMODULE, Megachassis, Micromap, MULTIBUS, Plug-A-Bubble, PROMPT, Promware, RMX, UPI, JLScope, System 2000, 
Micromainframe, and the combination of MCS, ICE, iSBC, iRMX or iCX and a numerical suffix. Intel Corporation Assumes No Responsibility for the use of Any Circuitry Other Than 
Circuitry Embodied in an Intel Product. No Other Patent Licenses are Implied. ORDER NUMBER: 210349-003 
Intel Corporation, 3065 Bowers Avenue, Santa Clara, CA 95051 © Intel Corporation, 1982 SEPTEMBER 1982 
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iMDX 225 
INTElLEC® SERIES 11/85 

MICROCOMPUTER DEVELOPMENT SYSTEM 
Complete Microcomputer Development • Integral 250K byte Floppy Disk Drive with 
System for MCS®-S6, MCS®-S5, MCS®- Total Storage Capacity Expandable to 
SO, and MCS®-4S Microprocessor Over 2M Bytes of Floppy Disk Storage 
Families and 22M Bytes of Hard Disk Storage 

"Soft Key" Keyboard II Powerful ISIS-II Disk Operating System 
with Relocating Macroassembler, Linker, 

High Performance SOS5A-2 CPU, 64K Locater, and CRT -based CREDIT™ Editor 
bytes RAM Memory, and 4K bytes ROM .11 Supports PL/M, FORTRAN, BASIC, 
Memory PASCAL and COBOL High Level 

Command Line Recall, Edit, and Repeat Languages 

II Software Compatible with Previous 
Self-test Diagnostic Capability Intellec® Systems 

Enhanced Operator "Useability" II Fully Integrated into the NDS-II Network 
Development System 

Built-in Interfaces for High Speed Paper • iPDS™-FTRANS Option Enables File 
Tape Reader/Punch, Printer, and Transfer Between iPDS™ and Any 
Univ~rsal PROM Programmer Intellec® Development System 

iMDX-22S Enhanced Series II Development System with iMDX-201 Expansion Chassis and iMDX-720 Flexible Disk System. 

The following are trademarks of Intel Corporation and its affiliates and may be used only to identify Intel products: BXP. CREDIT, i, ICE. ICS, im, Insite, Intel, INTEL, Intelevision. Intellink, 
Intellec, iMMX, iOSP, iPDS, iRMX, iSBC, iSBX, Library Manager, MCS, MULTIMODULE. Megachassis, Micromainframe, MUL TIBUS. Multichannel, Plug-A-Bubble, PROMPT, Promware. 
RUPI, RMX/80, System 2000, UPI and the combination of iCS, iRMS, iSBC, iSBX, ICE, 121CE, MCS or UPI and a numerical suffix. Intel Corporation Assumes No Responsibility for the use of 
Any Circuitry Other Than Circuitry Embodied in an Intel Product. No Other Patent Licenses are Implied. OCTOBER 1982 
Intel Corporation, 3065 Bowers Avenue, Santa Clara, CA 95051 © Intel Corporation, 1982 ORDER NUMBER: 210533-001 
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iMDX 557 

iAPX Resident Processor Card Package 

• High·Performance 8086-Based CPU 
Board for Increased Intellec® 
Development System Performance and 
Improved iAPX 86/88 Development 
Environment 

• Upgrades Intellec® Series II and 
Model 800 Microcomputer Develop
ment Systems to the Functionality of 
Series III Systems 

• 224K Bytes of User Program RAM 
Memory Available for iAPX 86/88 User 
Programs 

• Software Applications Debugger for 
iAPX 86/88 User Programs 

• Supports Full Range of iAPX 
86/88-Resident, High-Level Languages: 
PUM-86/88, PASCAL-86/8S, and 
FORTRAN-86/8S 

• Includes iAPX 86/88-Resident 
Relocating Macro Assembler, Linker, 
Locator, and Librarian 

• Dual Processor Disk Operating 
System Software with 16-bit AL TERlM 
Editor 

m Supports PSCOPElM Advanced 86/88 
Software Debugger 

The iMDX 55? is a performance enhancement package for Intellec® Series II and Model 800 Development 
Systems, specifically designed for iAPX 86/88 microprocessor development. The iMDX 55? includes an 
iAPX-based CPU board with 256K RAM memory, CRT-based menu-driven editor, iAPX 86/88-Resident 
Relocating Macro Assembler, Linker, Locator and Librarian, software applications debugger for iAPX 
86/88 user programs, and complete user documentation. The DX-55?1 kit includes an iMDX 55? plus an 
IPC-85. 

The following are trademarks of Intel Corporation and its affiliates and may be used only to identify Intel products: BXP, CREDIT, i, iCE, iCS, irri, In site, Intel, INTEL, 
Intelevision, Intelink, Intellec, iMMX, iOSP, iPDS, iRMX, iSBC, iSBX, Library Manager, MCS, MUL TlMODULE, Megachassis. Micromainframe, MULTI BUS, Multichannel, Plug· 
A-Bubble, PROMPT, Promware, RUPI, RMX/80, System 2000, UPI, and the combination iCS, iRMX, iSBC, iSBX, ICE, 121CE, MCS, or UPI and numerical suffix. Intel 
Corporation Assumes No Responsibility for the use of Any Circuitry Other Than Circuitry Embodied in an Intel product. No Other Patent Licenses are implied. 
Intel Corporation, 3065 Bowers Avenue, Santa Clara, CA 95051 © Intel Corporation, 1982 OCTOBER 1982 

ORDER NUMBER: 210534-001 
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PSCOPE 
HIGH-LEVEL PROGRAM DEBUGGER 

• Source-Level Debugging for High 
Productivity 

• Breakpoint, Single-Step and Execution 
Trace by Statement Numbers, 
Procedure Names and Labels 

• High-Level Code Patching 

• Operates with Intel's Next Family of 
In-Circuit Emulators for Target System 
Debugging 

• Native CPU Execution for iAPX 88 and 
86 Architectures 

• Supports PL/M, Pascal, and FORTRAN 
Program Debugging 

PSCOPE is an interactive, symbolic debugger for high-level language programs. It allows users to scrutinize 
program execution at the source level, using high-level statement numbers, procedure and variable names and 
labels. This is typically a more productive way of debugging high-level language (HLL) programs than at the 
machine level. 

Source-level debugging means that traditional functions, such as setting breakpoints or tracing execution flow, 
are more powerful in PSCOPE. For example, tracing procedure entry (or exit) points conveys much more 
information than tracing machine instructions. Single-step execution is more powerful, using statements and 
procedures, as well. 

The productivity improvement from debugging in a high-level language is analogous to programming in a 
high-level language, when compared to assembly-level programming and debugging. 

PSCOPE users may define high-level code patches, which are "compiled" and patched into the user's program. 
Code patches may be stored on disk, so they may be later incorporated ·into the program source file . 

PSCOPE is an integral part of the advanced 12 MHz instrumentation product line (next generation of ICE). This 
allows a smooth migration from program debugging to target system debugging. 

PSCOPE's symbol capacity is virtually unlimited. Symbols are paged to disk when necessary. 

PROGRAM 
DEVELOPMENT 

ASSEMBLY 
LANGUAGE 
MODULES 

HIGH-LEVEL 
MODULES: 

PL/M-86 

PASCAL-86 

FORTRAN-86 

~ 

~ 
V 

SOURCE-LEVEL 
DEBUGGING 

PSCOPE: 
CPU-LEVEL DEBUGGING 

REGISTERS 

PSCOPE: 
HIGH-LEVEL DEBUGGING 

BREAKPOINTS 
TRACE POINTS 
SINGLE STEP 

EXAMINE/MODIFY 
CODE PATCHING 

TARGET SYSTEM 
INTEGRATION 

-
PSCOPE AND INSTRUMENTATION: 

~ REAL-TIME EMULATION 
HIGH-LEVEL DEBUGGING 

IV CPU-LEVEL DEBUGGING 

I---

Figure 1. Debugging Methodology with PSCOPE 

The following are trademarks of Intel Corporation and its affiliates and may be used only to identify Intel products: BXp, CREDIT, i,lCE, ICS, im,lnsite,lntel,lNTEL,lntelevision,lntellec, 
iSBC, iSBX, Library Manager, MCS, MAIN MULTIMODULE, Megachassis, Micromap, MULTIBUS, Plug-A-Bubble, PROMPT, Promware, RMX, UPI, ~cope, System 2000, 
Micromainframe, and the combination of MCS, ICE, iSBC, iRMX or iCS and a numerical suffix. Intel Corporation Assumes No Responsibility for the use of Any Circuitry Other Than 
Circuitry Embodied in an Intel Product. No Other Patent Licenses are Implied. APRIL 1982 
Intel Corporation, 3065 Bowers Avenue, Santa Clara, CA 95051 @ Intel Corporation, 1982 ORDER NUMBER: 210350-002 
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PROGRAM MANAGEMENT TOOLS 
• Increases Time Available for Software 

Engineering 

• Decreases the Overhead of Software 
Administration 

• PMT's Let Users Control, Automate, 
and Examine the Evolution of a 
Software Project 

• SVCS Maximizes Control of Program 
Changes and Versions of all Software 
Modules 

• MAKE Saves Time by Automatically 
Generating New Releases of a Software 
System 

• Enhances the Capability of Networked 
(NOS-II) and Standalone Development 
Systems 

• Fits Easily Into Current Software 
Development Methodology, Using 
Existing Tools and Conventions. 

Intel's Program Management Tools provide the essential ingredient to manage large software development 
projects. By decreasing the time spent on tracking program changes and manually generating a new system, 
Intel PMT's give engineers more time for software design, development, and debugging. 

This package consists of a "Software Version Control System" (SVCS), and an automated software generation 
facility (MAKE). These tools work together to control, examine, and automate the management of a software 
system containing many versions of hundreds of modules. 

SVCS lets users track changes to source modules, showing who made a particular change, what changed, 
when it was made, and why. It also allows different versions and "flavors" of a module to be uniquely identified. 
This simplifies managing an application that is "customized" for different end users. 

MAKE is used for generating new releases of a software system, using the latest versions of the various 
modules in the system. Only the modules that have been changed need to be recompiled and relinked; MAKE 
determines exactly what operations are to be performed, saving generation time. 

Incorporating the PMT's into an existing project is easy. They work with the existing operating systems and 
software tools (editors, compilers, utilities), requiring very little relearning. The program management tools 
are ideal in a networked (NOS-II) environment, where multi-man software control is critical. (They fully utilize 
the protected, hierarchical file. system.) The PMT's are extremely useful on standalone systems (with 
winchester disk) as well. 

t l svcs Check source module out of database. 

I ~I ALTER Make the code changes using editor. 

i SVCS Put the module back. 

I MAKE I Generate new version of system. 

OPTIMAL CONTROL OF A SOFTWARE PROJECT. 
The following are trademarks of Intel Corporation and its affiliates and may be used only to identify Intel products: BXp, CREDIT, i, ICE, iCS, im, Insite, Intel, INTEL, Intelevision, Inteliec, 
iMMX, iOSP, iRMX, iSBC, iSBX, Library Manager, MCS, MULTIMODULE, Megachassis, Micromainframe, Micromap, MULTIBUS, Multichannel, Plug-A-Bubble, PROMPT, Promware, 
RMXJ80, System 2000, UPI, and the combination of iCS, iRMX, iSBC, iSBX, ICE, MCS, or UPI and a numerical suffix. Intel Corporation Assumes No Responsibility for the use of Any 
Circuitry Other Than Circuitry Embodied in an Intel Product. No Other Patent Licenses are implied. JULY 1982 
Intel Corporation, 3065 Bowers Avenue, Santa Clara, CA 95051 © Intel Corporation, 1982 ORDER NUMBER: 210567-001 

© Ie MASTER 1983 1727 

(]) ...... 
c: 



intel" 
PRODUCT SUPPORT SUMMARY 

TYPE CPU SUPPORT 
Software Evaluation Debug Tools 

Development 
Analog 2920 ASM-2920, SPAS-20 Software Simulator 

Compiler 
Single- 8048, 8049, 8020, ASM-48 ICE-49, HSE-49, 

Chip 8021 EM1 
8022 ASM-48 ICE-22, EM2 
8041A . ASM-48 ICE-41A 
8051A ASM-51, PL/M-51 ICE-51 

8-bit 8080, 8085 ASM-80/85, PL/M, ICE-80, ICE-85B 
Pascal, Fortran, Multi-ICE 
COBOL, Basic 

iAPX-88 (8088) ASM-86/88, PL/M, ICE-88A, PSCOPE 
Pascal, Fortran 

iAPX-88/11 (8088, ASM-89 
8089) 

Q) iAPX-88/20 (8088, ~ 

c 8087) 
iAPX-88/21 (8088, 

8087, 8089) 
16-bit iAPX-86 (8086) ASM-86, PL/M, ICE-86A, PSCOPE 

Pascal, Fortran 
iAPX-86/11 (8086, ASM-89 

8089) 
iAPX-86/20 (8086, 

8087) 
iAPX-86/21 (8086, 

8087, 8089) 
iAPX-186 (80186) ASM-86, PL/M, i ICE-186~:~ PSCOPE 

Pascal, Fortran 
iAPX-286 (80286) ASM-86, PL/M, ICE-286~:~ PSCOPE 

Pascal, Fortran 
~CAvailable late 1982 

Intel Corporation, 3065 Bowers Avenue, Santa Clara, CA 95051 © Intel Corporation, 1982 
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MICROCOMPUTER DEVELOPMENT SYSTEMS 

The Real-Time Bus State Analyzer (BSA) is a highly in
telligent diagnostic tool that is designed specifically for use 
with microprocessors. It consists of a Control Module plus 
one of several "Personality Modules." The Control Module 
contains the analyzer hardware, control firmware, and I/O 
ports. The Personality Modules interface to selected MPu/ 
MCU, EXORbus, or VERSAbus signals. The BSA stores data 
which appears on between 55 and 79 different lines. 

In order to facilitate the gathering of pertinent data from the 
MPUlMCU or bus, a set of qualified triggering modes are 
provided. These modes can be broken into three categories: 
Continuous Trace Mode, Sequential Trigger Mode, and Win
dow Trigger Mode. 

CONTINUOUS TRACE MODE samples signals and stores 
signal information continuously on each occurrence of the 
clocking signal. It is primarily a default mode which the BSA 
automatically enters when power is first applied. There are ' 
no qualifications for the BSA to begin gathering information, 
so it will always be storing the signal states. This default 
mode is particularly useful when a sudden catastrophic failure 
occurs during a debugging session, before the user is able 
to configure the BSA. It is very likely that the events leading 
up to the failure will be stored in the BSA's trace store buffer. 

SEQUENTIAL TRIGGER MODE requires that a series of 
events occur before the instrument triggers and starts to 
gather data; or conversely triggers and stops gathering data. 
Sequence Terms, as these events are called, must occur in 
order of specification, or triggering will not take place. A 
Sequence Reset Term can also be specified to reset the BSA 
and cause the instrument to begin looking for the Sequence 
Terms again. Sequential triggering will be most useful for 
debugging complex software, including loops, nested sub
routines and complex branches. 

WINDOW TRIGGER MODE provides a means of causing 
signal states to be stored if address accesses occur inside 
or outside of a particular address range. Both the upper and 
lower bounds of the range are programmable, and the size 
is variable from a single address to the full range of the 
memory map. Window triggering is useful for following pro
grams that suddenly and unexpectedly leave the memory 
area in which they should be operating. It is also applicable 
for observing access violations in a multiple user environment. 

SOFTWARE PERFORMANCE HISTOGRAMS are also 
provided to give an indication of the relative frequency of 
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memory accesses within a particular memory range, with the 
exact range specified by the user. This histogram provides 
a means of determining where a program spends the greatest 
amount of time. The resulting information can then be used 
to compress inefficient code. A hardware performance his
togram is provided to display the relative frequency of com
binations of four user-selected signals within a user system. 

In order to service these triggering modes and provide a 
complete set of operating features, an. MC6809 micropro
cessor is located on the Control Module with local intelligence 
running from an operating system based in ROM. This op
erating system provides the data analysis and formatting 
functions for the operator including the interface to the hard
ware sampling the bus. 

To reduce system redundancy, the terminal used by the 
operator to communicate with the development system' will 
also serve to link him to the intelligence aboard the analyzer 
(it is a requirement of the CRT-based analyzer operating 
system that the terminal used be an EXORterm 155 Display 
Console). This communication will be achieved by means of 
a phantom or transparent serial link feeding from the terminal 
through the Bus State Analyzer control board and then to the 
normal terminal input channel of the development system. 
The logic onboard the BSA determines whether the infor
mation traveling over the link is destined for the development 
system, the Bus State Analyzer or the terminal. This allows 
the operating system or the user's software to run in the 
development system while analysis is being performed. Ad
ditionally, a means is provided for the BSA to operate in a 
stand-alone mode with only a terminal connected. 

Part Number Description 

M68BSAC BSA Control Module for use with BSA 
Personality Modules 

M68BSA1-1 BSA Personality Module for MC68000 
and MC68451 

M68BSA2 BSA Personality Module for MC6800, 
MC6809, and MC6829 

M68BSA4 BSA Personality Module for MC6801 
and MC68120 

M68BSA5 BSA Personality Module for VERSAbus 

M68BSA6 BSA Personality Module for EXORbus 
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MOTOROLA 
MICROCOMPUTER DEVELOPMENT SYSTEMS 

A series of inexpensive evaluation modules are available for 
Motorola's . line of microprocessors and microcomputers. 
Evaluation modules allow the user to prepare, debug, and 
run software in the resident microcomputer. Even though the 
cost is low, an onboard ROM contains extensive commands 
for controlling 1/0 and debug operations, including down-up 
load S-record transfers. 

Memory, internal registers, and 1/0 registers may be dis
played and modified. Program execution may be traced one 
step at a time or breakpoints may. be inserted for program 
interruption. Circuitry and firmware are included to allow the 
MCU's EPROM to be programmed. 

MC68000 Educational Computer Board 
MEX68KECB 

The MC68000 Educational Computer Board (ECB) serves 
as an economical introduction to systems based on the 
M68oo0 family of microcomputer products . 

The ECB is based around a 4 MHz MC68000 MPU. Also 
. provided are 32K bytes of RAM, arranged as 16K x 16. The 
firmware is contained in two 8K by 8 ROMs, addressed as 
an 8K by 16 blbck of memory. Two RS-232C serial ports are 
implemented with MC6850 ACIA's and an MC14411 baud 
rate generator, allowing selection of data rates from 110 to 
9600 baud. 

One of the M68000 peripherals, the MC68230 Parallel In
terface and Timer (PIIT), provides a Centronix-type parallel 
printer interface and an audio cassette interface. An audio 
cassette recorder may be used to store and retrieve user 
programs. 

The ECB uses a terminal, interfaced via one RS-232C port. 
Also, a small wirewrap area is provided for system 1/0 mod
ification and buffering. 

MC6801 Evaluation Module MEX6801EVM 
The MC6801 Microcomputer Evaluation Module is a com

pletely self-contained microcomputer on a single printed cir
cuit card, providing the user with the means of evaluating the 
MC6801 microcomputer. As configured, the MC6801 may be 
evaluated in the Single-Chip mode by attaching an RS-232C
compatible terminal to the serial port of the module. Thus, 
the minimum functioning system consists of only the MC6801 
and an MC1488 and MC1489 (RS-232C interface). 

In the Expanded mode, the customer may add an ACIA, 
PTM, 4K bytes RAM. or 2K EPROM and a programmable 
gate array for address configuration. 
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LOW COST 
MPU/MCU 

EVALUATION MODULES 

MC68701 Programming Module MEX6801 EV1 
This module has the same features as the MC6801 module 

but is also populated with an MC68701, 2K bytes of RAM, 
a programmed gate array, and a DEbug monitor (PRObug) 
which also provides the programming capability for the 
MC68701 EPROM device. It, also, can be used to evaluate 
the MC6801 microcomputer. 

MC68120 Evaluation Module M68120EVM 
The M68120 Evaluation Module is designed to assist the 

potential user of an MC68120 Intelligent Peripheral Controller 
(IPC) chip in developing software, performing limited circuit 
emulation, and operating as a serially-linked design on an 
EXORbus compatible board format. 

All data communications are accomplished via two 
RS-232C ports. Consequently, the Evaluation module can be 
operated in a stand-alone configuration with only power 
brought in on the EXORbus connector. An optional operating 
configuration allows the M68120 Evaluation Module to be 
plugged into an EXORciser II or an EXORmacs VERSAbus 
System via a VERSAbus Adapter Module (VAM). The dual
. ported 128-byte RAM can then be mapped into a local map 
or system map. 

There is 4K of RAM populated on the board local bus along 
with decoding to· permit an additional 4K RAM to be imple
mented in the user wirewrap area. The RAM allows user 
software development and debug for future programming of 
2K, 4K, and 8K EPROMs to be inserted on the M68120 
Evaluation Module. The Module has 64K bytes of address 
space on the local bus and 256 bytes of address space on 

. the system bus. 

MC68705 Evaluation Module M68705EVM 
MC1468705 Evaluation Module M1468705EVM 

Operation of an MC68705 or MC1468705 is simulated by 
the resident MC6805 or MC146805 MCU. Data transfer within 
the EVM is controlled by the monitor ROM firmware. In turn, 
this ROM is controlled from an external RS-232C compatible 
user terminal. User object code may be down-loaded to· the 
user program RAM via the host port; a cassette port is also 
provided for this purpose. The host and terminal port ACIAs 
. are baud rate strap-selectable from 110 bps to 19.2 Kbps in 
eight steps. 

The MCU parallel I/O ports allow the user to connect ex
ternally to the simulated MCU 1/0 lines. These lines are also 
used to control the MC68705 or MC1468705 MCUs on-chip 
EPROM programmer. This is accomplished by inserting the 
MCU into the programmer socket and executing the appro
priate monitor commands. 
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,,~.II"""''''~ ~ Control Station 

M68HDS201 

Emulators 
M6804P2HM 
M6805P234HM 
M6805RU23HM 
M6805S2HM 
M6805T2HM 
M146805E2HM 
M146805F2HM 
M146805G2HM 

lHIDS .. 20«J) M~CIROCOMPUTER 
HARDWARlE/SOlFfWARE DEVELOPMENT SYSTEM, 

Design Features 
• Real-time emulation 'for M6804/M6805/M146805 MCUs. 
o Sixteen programmed breakpoints: 
o Prioritized breakpoints. 
o Line-by-line assembler/disassembler. 
o Program trace commands. 
o Commands displayed for operator HELP. 
o Memory map display. 
o Macro commands stored for re-use. 
o Transparent mode for best communication. 

Operating Features 
• Compatible with EXORmacs, EXORciser and EXORset 

software development systems. . 
o Low cost 
o Stand alone operation - frees software development 

system for parallel use. 
o Easy to use. 

The HDS-200 Hardware Development System, in con
junction with a Motorola EXORset, EXORmacs or EXORciser 
software development system, provides a complete hard
ware/software development system for the Motorola M6804/ 
M6805/M146805 families of microprocessors. It consists of 
a Control Station, with all the functional circuitry to complete 
MCU emulation, and a separate Emulator Module with an 
internal microcomputer, and memory capacity to match that 
of the particular'MCU it is expected to emulate. 

Two major factors contribute to the HDS-200's usefulness 
as a systems development tool. The first is the ability to serve 
as a fully functional substitute for the selected MCU in the 
target system. By plugging the HDS-200 into the socket on 
the prototype hardware, it allows efficient testing of hardware 
as well as software debugging. The second factor is its pow
erful list of analysis commands. These easy-to-use, plain 
language commands enable the user to rapidly debug, in
tegrate the target system and produce prototype systems. 

Systems Development and Integration 
The initial stages of developing an MCU-based system 

normally involve two parallel, rather independent, efforts. One 
is the hardware deSign - the other the software design. 
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These efforts are frequently accomplished by two different 
teams of personnel, resulting in debugging problems that are 
often difficult and time-consuming. The HDS-200 simplifies 
this process because of its ability to bring the hardware and 
software development processes into intimate relationship 
with each other throughout the development cycle. Moreover, 
with the HDS-200 it becomes economically feasible to test 
alternate design approaches in order to determine the best 
solution. 

The complete HDS-200 Hardware/Software Development 
System consists of three separate items - the HDS-200 
Control Station, the Emulator Module, and an associated 
Firmware Cartridge. 

HDS-200 Control Station 
The station contains an internal power supply, logic circuits, 

clock and an MC6809 MPU. The MPU runs the monitor, 
controls the ports and interfaces with the emulators. It has 
two RS-232C communication ports for interconnecting with 
a host computer and a suitable terminal. Another cable con
nects the station to an associated outboard Emulator Module. 

The Emulator Module 
The module's output to the user's system is by a short, 

noisefree ribbon cable terminating in a plug to mate with the 
target hardware MCU socket. The emulator contains the tar
get processor and various I/O interfaces to provide a com
patible link between the Control Station and target hardware 
MCUlMPU socket. 

Different modules are available for specific microprocessor 
family types. The various MCU Emulator Modules available 
include the M6804, M6805, M68705, and M146805 families. 
Each module comes with a matching Firmware Cartridge and 
an emulator cable/connector assembly. 

The Firmware Cartridge 
Paired with each Emulator Module is a small cartridge 

which is easily plugged into the HDS-200 station. This car
tridge contains the necessary programs on ROM to enable 
the HDS-200 to adapt to the specific "personality" of the ' 
selected MCU type. 
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MOTOROLA 
MICROCOMPUTER DEVELOPMENT SYSTEMS 

Control Station 
M68KHDS400 

Family Board 
M68KHDS16FB 

Emulators 
M68000HDS4 
M68008HDS4 
M68010HDS4 

EXORmacs SOLC Link 
M68KHDSDLC 

HDS·400 MICROPROCESSOR HARDWARE/SOFTWARE 
DEVELOPMENT SYSTEM 

Design Features 
• Guaranteed 10 MHz real-time emulation with no wait 

states for M6BOOO MPUs 
• No user target system restrictions 
• Full symbolic debug 
• Unrestricted user memory map 
• Maps memory to target system or Emulator Module 
• One-line assembler/disassembler 

Major Benefits 
• Reduces development costs 
• Shortens product development cycle 
• Brings product to market faster 
• Versatility protects against obsolescence 

The HDS-400 Microprocessor Hardware/Software Devel
opment System is used with a host EXORmacs Development 
System. It allows debugging of hardware and software in 
equipment using microprocessors within the Motorola M6BOOO 
family. 

The HDS-400 simplifies the sytem debugging process by 
bringing the hardware and software development processes 
into intimate relationship with each other throughout the de
velopment cycle. The HDS-400 has the ability to serve as a 
fully functional substitute for the selected MPU in the user's 
target system. By plugging the HDS-400 into the socket on 
the prototype hardware, it allows efficient testing of hardware 
as well as software debugging. It also has a powerful list of 
analysis commands. These easy-to-use plain language com
mands enable the user to rapidly debug, integrate the target 
system, and produce prototype systems. The user may ex
ecute the commands by sequentially depressing function 
keys which provide a "fill-in-the-blanks" format with particu
lars such as file name, address, data, etc. A command code 
is entered and the command·syntax is displayed by the sys
tem when combinations of two function keys are pressed. 

Typical System Configuration 
The HDS-400 Hardware/Software Development System 

includes a four-slot Control Station with a built-in 30 A power 
supply and an Emulator Module for the specific MPU which 
will be used in the target system. Emulators are available for 
the MC6BOOO, MC6BOOB, and MC6B010 MPUs. 
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A 9.6K-bitls RS-232C serial link connects a terminal to the 
HDS-400, which is in turn linked to the host EXORmacs 
through a 56K-bitls serial interface. The Control Station chas
sis uses two of its four slots for a Control Board and an MPU 
Family Board. Two card slots are available to accommodate 
such options'as a Real-Time Bus State Analyzer. 

The Family Board has 32K bytes of 100 ns RAM which the 
designer can map in 4K byte blocks to replace or expand the 
target system's RAM. The HDS-400 RAM can also be used 
to replace the target system's ROM, and may be fully pro
tected against inadvertent writing. The MPU's entire memory 
map, including all vectors and interrupts, is also available. 

System Performance 
The HDS-400 can perform real-time emulation and anal

ysis of the microprocessor system at clock speeds up to 10 
MHz with no wait states. The Hardware/Software Develop
ment System places no restrictions on the user's target sys
tem, and up to four breakpoints may be entered by the de
signer to provide control of program flow. 

Using the terminal as a command console, the host EX
ORmacs can be commanded to edit, assemble, or compile 
the target software, which is then downloaded to the HDS-
400 and into either the target system or emulator RAM. Once 
this has been accomplished, the HDS debugging commands 
are used to execute, trace, and debug the target system's 
code. In addition to the assembled object code, a user's 
symbol table is available from the EXORmacs. This table 
provides the symbolic names for the physical addresses of 
memory, variables, and data. 

Symbolic Debug and Assembly 
The system designer can use symbolic names to refer to 

data, program, and subprogram labels, and variables. This 
eliminates conversions between symbols and hex code. A 
variable can be changed or displayed on the terminal merely 
by referring to its name rather than a specific address loca
tion. When tracing or displaying MPU program code, it is 
displayed using assembler mnemonics and user symbols for 
both operands and labels rather than hex code. 

Symbolic assembly capability is also provided by the HDS-
400. This means that the user may enter MPU assembler 
mnemonics and the symbolic debugger will automatically 
convert it to machine code. 
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M68000 DEVELOPMENT SYSTEM 
EXORmacs 

• 
• 
• 
• 
• 

• Complete Development System for MC68000 MPU 
• Up to Eight User Stations 
• Multi-Processor Bus Arbitration 
• Multi-Tasking Real-Time Operating Sytem 
• Resident Pascal High-Level Language 
• Diagnostic Firmware 
• Up to 192 Megabyte Fixed/Removable Hard Disk 
• And Up To 2 Megabyte Dual Drive Floppy Disk 
• Provisions For Future 32-Bit Microprocessors 
• Optional Cross-Development Software for 8-Bit MPUs 

EXORmacs is a state-of-the-art development system for 
designing and developing advanced 16-bit microprocessor 
based systems using Motorola families of microprocessors, 
microcomputers, and peripheral parts. It is also ideally suited 
for developing applications using the VERSAmoduie family 
of 16-bit board level application products and accessories. 

DeSigned for flexibility and ease of use, EXORmacs takes 
advantage of the power and features of the MC68000 mi
croprocessor unit (MPU). EXORmacs reduces system cost 
and development time by incorporating features which sup
port 16-bit and future 32-bit microprocessor deSigns, as well 
as providing high-level language support through Pascal. 
With additional terminals and communications modules, up 
to eight users may simultaneously develop M68000 programs. 

System Expansion Modules 
Multichannel Communications 
Module (MCCM) - M68KMCCM 
VERSAbus Adapter Module - M68KVAM 
VERSAbus RAM 128K Byte - M68KVM10-3 
VERSAbus RAM 256K Byte - M68KVM 11-1 
VERSAbus RAM 512K Byte - M68KVM11-2 
VERSAbus Extender - M68KEXTM 
VERSAbus Wirewrap - M68KWW 

=- -" ~ .: ~ .-. 
::: ~ - • ";l:"' .-

M68KEXOR 
M68KEXOR16 
M68KEXOR32 
M68KEXOR96 

EXORmacs Basic System Configurations 
EXORmacs Hard Disk Based Basic System - 110 Volts 
EXORmacs Floppy Disk Based System - 110 Volts 
Each system includes: 

• Hardware Chassis - with Power Supply and 
15-slot Backplane 

Resident Module Complement 
MC68000 MPU/MMU Module 
DEbug Module 
256K Dynamic RAM 
Disk Controller Module 

• Software 
Operating System (VERSAdos-E] 
CRT Editor 
Macro Assembler 
Linkage Editor 
SymbOlic Debug 

• Peripherals 
EXORterm 155 Display Console 
Choice of Mass Storage: 
1 Megabyte Floppy Disk - M68KEXOR 
8/8 Megabyte Hard Disk - M68KEXOR16 
16/16 Megabyte Hard Disk - M68KEXOR32 
16/80 Megabyte Hard Disk - M68KEXOR96 

EXORbus, EXORcise~, EXORmacs, EXORset, EXORterm, UNIDOS and VERSAbus are trademarks of Motorola 'Inc. 
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MOTOROLA 
MICROCOMPUTER DEVELOPMENT SYSTEMS (continued) 

M68000 System Development Software 

VERSAdos-E and UNIDOS Operating Systems 

VERSAdos-E 
The M68000 Real-time Operating System (VERSAdos) 

provides complete real-time, multitask support· for the 
EXORmacs User. Features included in the VERSAdos are: 
• Real-time multitasking executive 
• Device independent 1/0 
• Floppy and hard disk support 
• Sequential, random, and index sequential file 

capabilities. 

CRT Text Editor 
The EXORmacs CRT-oriented Text Editor runs under the 

supervision of the Operating System and provides the ca
pability to create and modify source programs. The editor 
supports both command and cursor editing, utilizing the cur
sor, control characters and function keys of the EXORterm 
155. ' 

Structured Assembler 
The M68000 Structured Macro Assembler translates source 

statements into relocatable machine code, assigns storage 
locations to instructions and data, performs auxiliary assem
bler actions designated by the programmer, and optionally . 
produces a cross-reference listing. The M68000 resident as
sembler includes macro and conditional assembly capabili
ties plus certain control constructs that permit structured pro
gramming at the assembly language level. 

Linkage Editor 
The Linkage Editor provides the capability of merging two 

or more separately-compiled object units into a loadable ob
ject module file. 

Symbolic Debug 
The SYMbug/A program is used to debug other programs, 

whose source code may have been written in Motorola
provided assembler language, for execution on the M68000. 
The language processors, in cooperation with the Linkage 
Editor, supply symbolic information to SYMbug/A. This per
mits the user to describe the debugging requirements to 
SYMbug in terms close to the language in which the source 
program was written. 
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Pascal Compiler (Optional) M68KOPASCALH 
Pascal is a block structured high order language that pro

motes good programming technique, is self-docume'nting, 
and simplifies program writing. 

FORTRAN Compiler 
(Optional) M68KOFORTRNH 

Motorola's FORTRAN exceeds ANSI FORTRAN 77 subset 
language specification, providing real-time proceSSing 
capabilities. 

UNIDOS M68KOUDOSH 
UNIDOS is Motorola's multiprogramming, timesharing 

operating system designed to run on the MC68000-based 
EXORmacs Development System. It is compatible with 
UNIX· Version 7. 

Program Development Tools 
UNIDOS offers its users a large selection of features. Some 

of these are: an assembler, a text editor, a linking loader, and 
a "C" compiler. A wide variety of operating system functions, 
program development tools and text processing functions are 
available in UNIDOS. UNIDOS also supports UNIX version 
7 system calls and is compatible at the source level. 

UNIDOS program development tools include a symbolic 
debugger and a disassembler which facilitates program de
bugging by providing an interactive assembly level window 
to object code. 

Operating Environment 
UNIDOS minimum hardware requirements are an 

EXORmacs Development System with 256K RAM and a 
16MB, 32MB or 96MB hard disk system. This combination 
of hardware will support two users. Up to six users .can· be 
supported with the addition of the appropriate communica
tions module. 

• UNIX is a trademark of Bell Laboratories 
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MOTOROLA 
MICROCOMPUTER DEVELOPMENT SYSTEMS (continued) 

DevelopmeDllt Sysitems 

EXORciser For a-Bit 
Prototype Development 

M6800 EXOR 
M6809 EXOR 

The EXORciser is an expandable development system that 
allows development of any 8-bit Motorola microprocessor or 
microcomputer configuration, from the simplest to the most 
elaborate. It comes with an MPU Module that provides system 
timing and a DEbug Module that contains system firmware. 
Both MC68BOO or MC68B09 MPU versions are offered in the 
EXORciser Development System. 

With optional accessories, the EXORciser design and di
agnostic functions can be extended to other members of the 
Motorola family of microprocessors and microcomputers. 

The EXORciser with a USE (User System Emulator) option 
can be used to test and evaluate equipment external to its 
chassis. By removing the microprocessing unit from the 
user's system and connecting the USE cable from the 
EXORciser into the MPU's socket, the EXORciser with its 
EXbug firmware can be used to debug and troubleshoot 
microprocessor systems. 

The basic EXORciser consists of a rugged cabinet with a 
built-in power supply, and a prewired bus-oriented 14-slot 
Backplane with MPU and DEbug Modules. Together these 
elements form a development microcomputer, with the ca
pability of adapting the unit to a specific deSign problem by 
adding optional 1/0 and memory modules. Additional Moto
rola memory modules for the EXORciser can be selected to 
suit varying system configurations; for example, to meet the 
increased memory requirements of sophisticated high order 
language based systems. The concept of add-on modules 
permits the user to match the functional requirements of the 
systems being developed. Using one slot each for a floppy 
disk and printer function, ten slots remain for memory and 
1/0 expansion. The EXORciser is a system that is never out
of-date, being at all times upgradable when new and ex
panded microcomputer functions become available. 

© Ie MASTER 1983 

E}(ORset D835 For Low Cost 
Hardware/Software Development 

M68SETOS351 
M6801 OS351 N 

The EXORset DS35 Microcomputer Development System 
is a compact desk-type computer that is powerful enough to 
handle major development projects and, at the same time, 
is simple and economical enough to serve the needs of the 
first-time microcomputer system designer. It's a direct MC6809 
system emulator that can be converted instantly into an 
MC6805 or MC146805 (CMOS) emulator simply by plugging 
in the appropriate conversion module through an access 
opening in the top cabinet. It can be used for both hardware 
and software design, and when the design is finished, it can· 
often serve as a cost-effective end product of the very system 
it helped design. 

All you need, for most projects, is built right into the hand
some 26.7" x 18.5" desktop cabinet. There's a full ASCII 
keyboard with 16 additional function keys that help speed up 
program development and applications .. A 9-inch high
resolution CRT display is ideal for both alpha-numerics and 
graphics. Built-in dynamic RAM provides 56K bytes of elec
tronic memory to hold large executable programs and two 
front-panel-accessible mini-floppy drives make available an 
additional 328K bytes of memory storage. . 

The powerful EXORbug monitor controls the keyboard and 
displays operations and offers complete debugging facilities. 
The XDOS operating system takes care of all operations and 
file management. Resident BASICM compiler with Micro
module 19 runtime package, a CRT Editor, Relocatable 
Macro-Assemblers for M6800, M6801, M6805 and M6809 
and a linking loader are included. 

An M6809 Pascal compiler is available as an option, part 
number M6809SETPAS. 
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MOTOROI.A 
MICROCOMPUTER DEVELOPMENT SYSTEMS (continued) 

Resident System Software 

8-Bit Assemblers, 
Editors and Monitors 

M6800 and M6809 Development System 
Software Package 

Supplied with the Motorola floppy disk subsystem, 
EXORdisk, is a basic software development package con
sisting of the Motorola Disk Operating System (MOOS), CRT 
Editor, Macro Assembler and Linking Loader. 

M6800/01/09 UP/Down Load M6800UPDWNLD, 
M6809UPDWNLD 

Permits a user to download software developed in a host 
system into an E?<ORciser or Micromodule; alternatively, 
memory-to-memory uploads are permitted between EXOR
cisers, and a memory-to-file upload to an EXORmacs; pro
vided in both a 2K PROM and two 1 K PROMS. 

8-Bit High Level 
Languages and Cross 
Assemblers 

M68MPLR020M/ . 
M6800/M6809 MPL Complier M6809MPL 

A high-level, user-oriented system programming language 
for the MC6800 and MC6809 MPU's, MPL is a block
structured language with features chosen for applicability to 
the microprocessor environment. This compiler is designed 
to operate in an EXORterm or EXORciser floppy disk-based 
environment with MOOS. . 

M6800/M6809 FORTRAN 
M68FTNR012M/ 
M6809FORTRN 

Resident FORTRAN is a high-level programming language 
'widely used for scientific and engineering problem solving. 
This FORTRAN Compiler, which is a subset of the ANSI 
standard FORTRAN IV, translates· the source program into 
a relocatable object module. The Linking Loader converts the 
relocatable object code into an executable object file. . 

M6800 Real-Time FORTRAN Complier M68RTFR02M 
This FORTRAN Compiler enables the user to write real

time software in a high-level language for use in M6800-
based· Micromoc1ule systems. It also contains an execution
time operating system, allowing several queues of tasks to 
be performed, with an ability to respond to real-time interrupts 
and to generate delays. 
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M6800 Resident BASIC Interpreter M68BASR010M 
The Resident BASIC Interpreter provides another problem

solving tool to the M6800 microcomputer family of products. 
BASIC is high-level programming language widely-used for 
education, general-purpose, and certain business-related 
applications. Decimal arithmetic, string variables and arrays, 
string functions, and printer output are several of the features. 

M6809 BASIC-M Interactive Complier M6809BASMR 

The BASIC-M Interactive Compiler provides an extension 
over standard BASIC in two major directions. It improves 
considerably the capabilities of the BASIC programming lan
guage and generates executable codes that can be used 
independently of the compiler itself. The compiler is available 
for M6809-based EXORciser. 

M6809 Pascal M6809PASCLC 
M6809 Pascal produces relocatable object modules that 

may be linked with other separately compiled Pascal modules 
and/or assembly language modules. The object code is po
sition independent, re-entrant and ROMable. Both a Compiler 
which produces a relocatable object module, and an Inter~ 

preter version are available for M6809-based EXORciser 
systems. . 

EXORciser CRT Editor M68EDITM 
EDITM is a memory resident record key oriented text editor 

that can do CRT editing on a line-by-line basis using only the 
left and right cursor functions and a few easy to remember . 
control key sequences. EDITM can edit up thru a 132 char
acter line, can be run under CHAIN command control, has 
error recovery procedures, and is USER configurable for dif
ferent CRTs and default conditions. 6800 and 6809 versions 
of EDITM are included. 32K RAM minimum. 

M68XDOC/ 
EXORsetlEXORclser Document Processor M68MDOC 

DOC is a powerful text processing program. Any editor 
may be used to imbed the DOC processor commands with 
DOC interprets and formats in the output text. Among the 
many features are: file concatenation (book chapters), mul
tiple file input (form letter/address file), automatic table of 
contents generation, automatic page numbering, leWrightl 
center text justification, conditional text, and multiple line 
spacing. 24K RAM minimum. 
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MOTOROLA 
MICROCOMPUTER DEVELOPMENT SYSTEMS (continued) 

Accessories for Sysitem Diagnosis and Manufacturing 

The EXORciser EXORset and their basic options are very 
versatile development instruments. Through emulation of a 
user system, they take the guesswork out of hardware and 
software design. And with these additional modular options, 
they become highly sophisticated post-design centers. 

MEX68SA2 (6800) 
System Analyzer M6809SA (6809) 

This unique instrument can be used to enhance the 
capabilities of the EXORciser as a design tool, or as an 
independent, portable, low-cost unit for field service of bus
compatible equipment. 

In field service applications, the System Analyzer derives 
operating power and I/O signals directly from the system 
under test. It can stop the system at any point in its program, 
step through the program, change the contents of the system 
memory, and monitor and record the MPU's operation during 
a selected portion of the program without shutting down the 
operation. 

In EXORciser applications, it complements the system's 
inherent program development capabilities. In conjunction 

EXORciserlnOlfiseit 
Conversion $ys8:ems 

Through hardware and corresponding software options, 
the EXORciser or EXORset can be transformed into a ded
icated design and evaluation tool for microprocessors such 
as the MC6801, MC6802 and MC6805. 

MC6801 Development System MEX6801 
This product upgrades EXORciser and EXORset for de

velopment of MC6801-based systems. All three modes of 
MC6801 operation - single-chip, expanded multiplexed and 
expanded non-multiplexed - are supported by this system. 

This system is fully compatible with all current supporting 
hardware and software and includes the USE function. It 
allows real-time emulation of the MC6801 application hard
ware and facilitates the debugging of software. 

MC6805 Family 
Development System MEX6805, MEX6805R2 

These products adapt EXORcisers and EXORsets to the 
development of systems based on the MC6805P2 and 
MC6805R2IU2 microcomputers. Included in the support sys
tem are the printed circuit board module, extended cables for 
USE for both HMOS MC6805 versions, and an diskette con
taining the M6805 Cross Macro Assembler and FIVEbug (the 
system debug/monitor program). . 

A two-processor philosophy is utilized, in which an MC6805 
microcomputer on the module operates in concert with an 
MC6800 or MC6809 microprocessing unit in the host. 
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with the EXORciser and USE, it offers the most powerful' 
combination of development and diagnostic tools available 
for microcomputer work. 

PROM Programmer M68PP3 
This module plugs into the EXORciser or EXORset and is 

compatible with firmware and disk operating systems. The 
PROM Programmer is deSigned to program a variety of MOS 
PROMs, EPROMS and bipolar PROMs. It can verify data 
from the PROM, transfer data from the PROM to the devel
opment system RAM memory, and transfer blocks of data 
from one memory location to another. Programming time de
pends upon the PROM used. 

In order to accommodate Motorola's 32K and 64K byte 
EPROMs, an optional package is offered for the PROM Pro
grammer. It consists of an adapter board, and is available as 
a separate option for those needing this additional capability 
(M68PP3-1 ). 

Software on diskette for both M6800 and M6809-based 
systems is included with the PROM Programmer. 

M146805E2, F2, G2 Development System 
M146805E2EM, M146805F2EM, M146805G2EM, 
M6805FIM 

These 8-bit CMOS system provide an EXORset or 
EXORciser with the capability to debug MC146805E2, F2, 
or G2 applications in the actual hardware and software con
figuration of the user's final system. 

It emulates all M146805 inputs and examines all the cor
responding outputs via software control, or controls the inputs 
and outputs via external user hardware. Thus, this devel
opment system offers an economical and expedient means 
for developing new applications prior to committing the pro
grams to the final production masks. 

The 6805 Family Interface Module resides in the EXORset 
or EXORciser card cage and provides the EXORbus interface 
to the MCU emulator module via two cables that are included. 

Each emulator includes a User System Evaluation (USE) 
cable 6805 Macro Assembler and MCU debug software on 
XDOS mini-diskette and 6800/6809 MOOS diskettes. 

Microcomputer Analyzer M68UCANA 1 
This analyzer is an advanced, portable test instrument for 

use in locating faults in M6800-based systems. An· M6800 
In-Circuit Emulator with 40-p,in connector, Signature Analysis 
Probe and Time Domain Analysis Probe is included with this 
analyzer. The Signature and Time Domain analysis features 
permit fault location at the component, module and system 
level. The compact size and relatively low cost of the Micro
computer Analyzer make it an ideal tool for field maintenance, 
production testing and depot repair. 
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NlOTOROLA 
MICROCOMPUTER DEVELOPMENT SYSTEMS (continued) 

Peripherals 

Use of appropriate peripheral devices can generate sav
ings by affording faster program development. Each Motorola 
peripheral is supplied.with the necessary circuitry to perform 
the necessary development system interface function. 

EXORterm 155 M68SXD10155 
EXORterm 155 is a video terminal which facilitates the 

exchange of data between the user and the development 
system via a high quality video interface in combination with 
keyboard entry and a serial communications link using 
speeds up to 9600 baud. . 

EXORterm 155 uses LSI components of the M6800 family 
to provide control of the display attributes, communication 
facility, terminal switch/indicator control, and keyboard inputs. 
The keyboard provides cursor control keys and special keys 
to invoke functions unique to the EXORciser and EXORmacs 
Operating Systems. These keys can also be used by the 
designer for special routines. An additional Text Edit mode 
feature permits multiuser editing. 

EXORterm 155 may be connected for either RS-232C or 
20/60 mA current loop operation. Like the EXORterm 
Development System, this display console contains a high
quality CRT with a full 1920-character screen and 7 x 9 ASCII 
characters. 

M68DSK2, M68DSK3, 
The EXORdisk M68KFD1102 

The EXORdisk is a dual floppy disk storage system with 
its own package of development software. EXORdisk is de
signed to support either MOOS (the EXORciser Disk Oper- . 
ating System) or VERSAdos (the EXORmacs Disk Operating 
System). It facilitates high-speed data transfers through fast 
headsettling time and logical sector arrangement. An inter
face card connects this storage system to the EXORmacs, 
EXORciser or EXORterm Development Systems. 

EXORdisk' is available in various storage capacities. 
EXORdisk II offers 512K bytes of storage. It is a single-sided/ 
single-density dual drive system with up to 256K bytes of 
memory per diskette. EXORdisk III is a double-sided/single
density dual drive system with total storage of 1 million bytes. 
An expansion unit is available for EXORdisk III which adds 
one additional disk drive and interconnecting cable to in
crease storage to 2 million bytes. 
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M68KHDS16-1, M68KHDS32-1, 
Hard Disk M68KHDS96-1 

The longer, more complex programs written for advanced 
16-bit processors like the MC68000 make much higher data 
transfer speed and larger storage capacity a necessity. New 
Hard Disk systems offer the EXORmacs user a choice of 
high speed mass storage. 

For multiuser operation in the EXORmacs system, Hard 
Disk is required to provide rapid storage and retrieval for a 
large number of files. Hard Disk storage greatly enhances 
and increases file access performance over a floppy disk
based system. 

M68SP702C10, 
Dot-Matrix Printers MPRINT703 

Motorola dot-matrix printers are equipped with an interface 
module and/or an interconnection cable assembly that spe
cifically adapts them to the various Motorola microcomputer 
development systems, including the EXORmacs, EXORciser, 
EXORterm and EXORset. In addition these interface acces
sories permit the printers to be used with Motorola Micro
modules to provide more complete availability of microcom
puter system components. Printer specifications are as 
follows' 

FUNCTION 703 702 

Print Speed (cps) 180 120 
Lines-per-Minute (80 characters) 90 65 
Bidirectional Printing Yes Yes 

Dot-Matrix 7x7 7x7 
ASCII Character Set 96 64 
Tractor Feed Yes Yes 
Condensed Print (10-16.5 cpi) - -
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FEATURES 

• Permits existing support 
equipment to be utilized 

G 8MHz Hardware in-circuit 
emulation via Signetics 
Footprint 

o Includes ROM resident 
debugger and confidence 
tests 

• 8MHz SCN68000 
microprocessor 

~ 64Kb of the total RAM 
complement mappable to the 
system under development 

e 4 serial communications ports 
as well as serial and 
Centronics parallel printer 
interfaces 

• Designed to function with 
Signetics cross software 
products 

DESCRIPTION 

OCTOBER 1982 

SMDEV10000 
568000 USER WORK STATION (UWS) 

PRODUCT BRIEF 
PRELIMINARY -

. The Signetics User Work Station (UWS) is a low cost, but powerful, tool 
designed to work with Signetics language translators in a cross devel
opment environment. The UWS provides the capabilities required to 
execute and debug software for the SCN68000 microprocessor. Soft
ware is first entered via the host computer text editor and then assem
bled or compiled utilizing Signetics cross development software tools. 
The generated object code is downloaded to the UWS via a serial com
munications link. The engineer proceeds to test and debug the software 
using the UWS ROM resident debugger to set execution breakpoints, 
examine and modify registers, and make changes to the software utiliz
ing the resident line oriented assembler/disassembler. The debugging 
process may be accomplished entirely within the UWS or the available 
UWS memory may be mapped into the system under development. The 
connection to the system under development is accomplished with the 
emulation cable and FootprinFM probe which makes all pins of the 
SCN68000 available for connection of oscilloscope and logic analyzer 
probes in addition to providing full 8MHz hardware emulation of the 
SCN68000. 

™Footprint is a trademark of Signetics Corporation. 
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MICROSYSTEMS 

SMDEV10000 568000 U,SER WORK STATION (UWS) 

PERIPHERAL SUPPORT ASSEMBLER/DISASSEMBLER 

One of the most useful features of the 
Signetics UWS is a resident line oriented 
assembler and disassembler. This feature 
facilitates the debugging process by per
mitting the engineer to translate existing 
Hex values of the machine code into read
able mnemonics, or to create and insert 
new SCN68000 instructions into the rou
tine being tested. The assemble (AS) com
mand causes the UWS debugger to enter a 
line assembler mode at a user specified 
address. the engineer may begin entering 
SCN68000 assembler instructions from 
the keyboard. The instructions will be 
assembled and stored at consecutive 

OCTOBER 1982 

address locations until a null line or a con
trol Z is entered. Each instruction is 
verified as it is stored in memory. As each 
line is entered, both the relative and ab
solute addresses of the generated code, 

. as well as the resultant machine code, is 
displayed on the CRT. The disassemble 
(DI) command allows the UWS to accept a 
range of addresses where code is to be 
disassembled. As a result of this opera
tion, the engineer will be able to display 
the relative and absolute instruction 
address, a Hex translation of the machine 
code, the instruction mnemonic, and the 
instruction operands within the specified 
range. 

The UWS firmware supports a variety of 
peripheral devices that are normally re
quired in the development process. The 
primary peripheral device supported by 
the UWS is the console terminal. It can be 
of nearly any type but must transmit serial 
data in the speed range of 110 to 19,200 
bits per second and have· an interface 
which conforms to the RS-232 interface 
definition. The UWS supports a serial 
printer interface and a Centronics parallel 
printer interface. These hard copy devices 
may be used to maintain a permanent 
record of trace data, breakpoint lists, 
PROM contents, and other information 
that .the UWS firmware can provide. A 
serial port connection is provided for a 
PROM programmer interface. The firm
ware contains drivers for the DATA 110 
Model 19 and Kontron PROM program
mers. In addition, commands are present 
to allow reading, writing, and verifying of 
PROMs. The host computer interface is 
designed to be compatible with standard 
modems or short distance line drivers that 
support the RS-232 interface. The UWS 
firmware supports transparent terminal to 
host operation, downloading of object 
code from the host to the UWS and up
loading of debugged or partially debugged 
object code from the UWS to the host. 

The following is an example of the assemble command: 

CONFIDENCE TESTS 
A set of ROM resident confidence tests 
are included in the UWS. These tests are 
intended to provide a set of known opera
tions on the serial and the parallel inter
faces that the UWS may be commanded to 
execute to aid in the installation of the 
unit. In addition, a test of the RAM 
memory is executed each time the UWS 
power is turned on. If any errors are 
encountered in RAM memory, the "Power 
Fail" LED on the front panel will remain lit 
and the UWS will halt. The execution of 
the confidence tests is controlled by 
switch settings in the UWS and is not 
dependent on a functioning console ter
minal or other peripheral devices. 
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MA 1 
>AS 10000 
*CLR.L DO 
010000010000 INS = 4280 
*CLR.L D1 , 
010002010002 INS = 4281 
*CRL.L D2 
010004010004 INS = 4282 
*MOVEA.L 10200,AO 
010006010006 INS = 207900010200 
*MOVEA.L 10204,A1 
01000C 01000C INS = 227900010204 
*MOVEA.L 10208,A2 
010012010012 INS = 247900010208 
*MOVE.L DO,[AO] 
010018010018 INS = 2080 
*MOVE L D1,[A1] 
01001A 01001A INS= 2281 
*MOVE.L D2,[A2] 
01001C 01001C INS= 2482 
* ADD.L #1,[AO] 
01001E 01001E INS= 5290 
*ADD.L #2,[A1] 
010020010020 INS = 5491 
* ADDO.L #3,[A2] 
010022010022 INS= 5692 
*JMP 10000/\.L 
010024010024 INS = 4EF900010000 

Signetics 

CLR.L DO 

CLR. L D1 

CLR.L D2 

MOVEA.L 10200/\.L,AO 

MOVEA.L 10204/\.L,A1 

MOVEA.L 10208/\.L,A2 

MOVE.L DO,[AO] 

MOVE L D1,[A 1] 

MOVE.L D2,[A2] 

ADDO.L #1,[AO] 

ADDO.L #2,(A 1] 

ADDO.L #3,[A2] 

JMP.L 10000/\.L 
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MICROSYSTEMS 

SMDEV10000 S68000 USER WORK STATION (UWS) 

COMMAND SUMMARY 

Abort 
Assemble 
Auto Dtack 
Clock 
Configure 
Delete Breakpoint 
Delete Offset 
Delete Trace 
Disassemble 
Display Memory 
Display Registers 
Download 
Go 
Host 
List Breakpoint 
List History 
List Offset 
List Trace 

FEATURES 

Manual Breakpoint 
Map 
Mode 
Patch Memory 
Patch Registers 
Read PROM 
Record 
Set Breakpoint 
Set Offset 
Set Trace 
Single Step Mode 
Single Step 
Start Output 
Stop Output 
Trigger 
Upload 
Verify PROM 
Write PROM 

• The UWS is designed to allow software 
development to occur on mainframes 
or minicomputers 

• The UWS has incorporated the most 
desirable features of more expensive 
emulation systems 

• The UWS provides the capability for 
both hardware emulation and 
software execution 

• Both the serial and parallel ports may 
be reconfigured to match available 
peripherals 

• The UWS upload/download utility 
accepts object records in Motorola 
S-record format 

• The UWS permits object code to be 
either downloaded or uploaded 

• The UWS can use an internal or 
external clock 

Up to 10 concurrent breakpoints are 
supported 

BENEFITS 

• Hardware which already exists in the 
work environment can continue to be 
used and shared for s'oftware 
development 

• Provides a low cost solution for 
68000 code development 

• Reduces development and debugging 
time and increases user 
productivity 

(£l Ie MASTER 19.83 

• Does not restrict the user to one 
specific peripheral device 

• Uses an established 68000 format 

• The results of a debug session can be 
stored and retrieved at a later time 

• Offers increased timing flexibility and 
permits debugging to occur with or 
without a target system 

• Gives a user greater control of the 
debugging environment 

OPERATING ENVIRONMENT 

User Supplied Required Hardware 

One asynchronous CRT terminal with EIA 
RS-232 interface. 

One modem or suitable substitute that 
provides an EIA RS-232 interface for asyn· 
chronous. communication with the host 
computer. 

User Supplied Optional Hardware 
One Data I/O Model 19 PROM programmer 
or Kontron PROM programmer. 

One asynchronous serial printer with 
RS-232 interface. 

One Centronics parallel interface printer. 

Required Software 

One or more Signetics language 
translators. 

Host resident upload/download software 
(included with Signetics language 
translators). 

Equipment Supplied 

uws with power cord 
User Manual 
CRT Cable 
Test/PROM Programmer Cable 

Signetics 

OCTOBER 1982 

SIGNETICS 
uws 

Centronics Pa~allel Printer Cable 
Emulation Cable 
Footprint™ probe 
Coaxial Clock Cable 

Physical Characteristics 

Height: 
Width: 

5.22 inches 
16.88 inches 

Depth: 22 inches 
Weight: 21 pounds 
Shipping weight: 31 pounds 

Electrical Requiremen~s 

117 Volts AC± 10%, 60Hz± 15% 

Environmental Characteristics. 

Operating temperature range: 0° to 40°C 

Operating humidity range: 0 to 95% 
relative humidity with no condensation. 

ORDERING INF9RMATION 

SMDEV10000 S68000 User Work 
Station (UWS), 110-120 volt 
60Hz 

SMDEV10010 S68000 UWS 
Footprint™ probe, spare 

SMDEV10015 S68000 UWS 8MHz 
Emulation Cable, spare 

SMDEV10020 S68000 UWS Cable Set, 
spare. Includes: 

Power Cable 
CRT Cable 
Test/PROM 

Programmer Cable 
Centronics Parallel 

Printer Cable 
Coaxial Clock Cable 

DOCUMENTATION ORDERING 
INFORMATION -

SMMAN3100 S68000 UWS User Manual 
SMMAN7100 S68000 UWS Reference 

Card 
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Signetics 
SMSFT16000 

568000 CROSS SOFTWARE 
PASCAL CROSS COMPILER 

PRODUCT BRIEF 
Preliminary 

FEATURES 

e High level structured 
programming language 

• Structured data types 
- Array, string, record, 

boolean, character 
- User·definedl data types 

• Modular programming 
extensions 

• Assembly language program 
interface 

• Complies with IEEE 770·81 
standard 

• Generates 68000 native code 
• PROM·able run·time code 
• Full listing format control 
• Flexible compiler option 

control 
• Cross linkage editor and 

upload/download software 
included 
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DESCRIPTION 

The Signetics 68000 Pascal Cross Compiler is a powerful, flexible, high 
level programming language. It complies with the IEEE 770-81 standard 
which is based on the Pascal language developed by Niklaus Wirth in 
1968. The compiler provides a highly structured environment that 
simplifies program development, produces more reliable code, and in
creases the productivity of the software engineer. Programming errors 
are minimized by complete checking of data types within modules in
cluding user defined data types. 

The Signetics 68000 Pascaol Cross Compiler is deSigned to be extremely 
modular with an emphasis on portability. The compiler, itself, is a result 
of utilizing truly state-pf-the-art compiler design techniques to produce 
a superior language translator. ° 

The Pascal Cross Compiler allows the mass storage and development 
tools available on minicomputers and mainframes to be used in the 
creation of microprocessor software. It is not necessary to purchase ex
pensive, speCial purpose computers that are typically used only for 
microprocessor software development. The upload/download software 
provides a convenient path for object code to be sent from the host 
computer to the Signetics User Work Station (UWS) and for partially or 
completely debugged object code to be saved on the disk of tne host 
computer. All object code is sent utilizing a protocol that includes error 
detection and control facilities to insure the validity of the transmitted 
data. 

© Ie MASTER 1983 



MICROSYSTEMS OCTOBER 1982 

SMSFT16000 568000 CROSS SOFTWARE PASCAL CROSS COMPILER 

BENEFITS 

• Signetics Pascal provides a standard
ized environment for developing soft
ware for the 68000. 

• It allows individuals familiar with 
Pascal to be immediately productive. 

• It is easy to learn since the IEEE 
770-81 standard it adheres to is based 
on the Niklaus Wirth software engi
neering teaching vehicle. 

• It has few machine specific extensions 
to maximize portability. 

• It improves productivity by allowing 
multiple programs and projects to 
share both source and object code. 

• An assembly language interface is pro
vided to allow direct manipulation of 
hardware and maximize the perfor
mance of time critical modules. 

• The Pascal compiler can optionally 
generate assembly language with 

OPERATING ENVIRONMENT 

68000 
PASCAL 

COMPILER 

source code interlisted as comments 
to minimize the task of performance 
tuning in real time systems. 

• A full range of listing controls is pro
vided to enhance maintainability of the 
source code. 

• The compiler generated code is opti
mized in constant and sUb-expression 
usage, array indexing, jumps, and 

storage allocation for maximum use of 
target system resources. 

• An object module linker with library 
capability is included with the Pascal, 
which links together Pascal and 
assembly language modules and 
allows specification of starting 
addresses of all modules. 

Operating 
System 

Computers Requirements 

VMS any VAX-11 computer 

RSX-11M any PDP-11 computer; 
any LSI-11/23 series computer. 

(a.) 64Kb of real memory per active compiler user 

(b.) VMS V2.4 or later 

(c.) 10Mb of disk storage 

(a.) RSX-11 M operating system V3.2 or later 
(b.) minimum 128Kb total system memory to support one compiler user; 

64Kb for each additional compiler user 
(c.) 10Mb of disk storage 

ORDERING INFORMATION 

Order Number Product Operating System 

SMSFT16000 PASCAL 68000* VMS 
S68000 Macro Assembler* 

SMSFT16300 PASCAL 68000* RSX-11M 
S68000 Macro Assembler* 

SMSFT16390 PASCAL 68000* RSX-11M 
S68000 Macro Assembler* 

Other host computers, operating systems, or alternate media contact factory. 

DOCUMENTATION ORDERING INFORMATION 

Order Number 

SMMAN5200 

SMMAN5205 

SMMAN7200 

SMMAN7210 

'SMMAN7201 

SMMAN7211 

SMMAN3230 

SMMAN3231 

Product 

S68000 Pascal Language Reference Manual 

S68000 Macro Assembler Reference Manual 

. S68000 Pascal Installation Guide, VMS Operating System 

S68000 Macro Assembler Installation Guide, VMS Operating 
System 

S68000 Pascal Installation Guide, RSX-11 M Operating System 

S68000 Macro Assembler Installation Guide, RSX-11 M 
Operating System 

S68000 Pascal Compiler User Guide 

S68000 Macro Assembler User Guide 

. * Requires software license agreement. 

Signetics 
© Ie MASTER 1983 

Media 

Half-inch magnetic tape 800 BPI 

Half-inch magnetic tape 800 BPI 

8-inch double density diskette 
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MICROSYSTEMS OCTOBER 1982 

SMSFT16000 568000 CROSS SOFTWARE PASCAL CROSS COMPILER 

SIGNETICS PASCAL EXTENSIONS 

Separate Compilation - Allows modular programming and facilitates sharing of routines by multiple programs and projects. 

Assembly Language Interface - Permits mixing Pascal and assembly language routines for maximum performance and ease of direct 
hardware control. 

INCLUDE Facility - Facilitates sharing of source code and declarations of constants and variables by multiple programs 
and projects. 

Compile Time Switches - Provides control of compiler options such as array index checking. 

Assembly Code Generation - Simplifies performance tuning of critical program modules. 

EXAMPLE 

The following Pascal program is an example of the structure of a Pascal program. This program is designed to eliminate all trailing blanks 
from the end of each line within a file such that the line termination character occurs after the last non-blank character in the line. It illu
strates the use of subroutines, typing of variables, and loop structures. The actual implementation of input and output routines is system 
dependent, but the read and write statements used are those of the IEEE nO-81 standard . 

program compact (source, destination); 

const 

type 

var 

BLANK= ' '; 
LlNESIZE = 140; 

linerange = l..LlNESIZE; 
linetype = pac~ed array[linerange] of char; 

source, destination: text; 
line: linetype; 
length, cur, lastnonblank : linerange: 
c: char; 

procedure getsourceline; 

begin length:= 1; 
line[length] := BLANK; 
while not (eoln (source)) and (length < LlNESIZE) do 

end; 

begin read (source, c); 

end; 

line[length] := c; 
length := length + 1 

readln (source); 
if length > 1 then length := length - 1 

begin reset (source); 
rewrite (destination); 
while not eof(source) do 
begin getsourceline; 

lastnonblank:= 1; 
for cur:= 1 to length 
do if line[cur] < > BLANK 

then lastnonblank := -cur; 
for cur:= 1 to lastnonblank 
do write (destination, line[curl]); 
writeln (destination) -

end end. 
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FEATURES 

e Powerful, Motorola-compatible 
assembly language 

• Interfaces directly to 
Signetics 68000 Pascal 

o Unambiguous source 
language definition 

o Registers may have symbolic 
names 

• Highly flexible constant 
definition 

e Both symbolic and mnemonic 
logical operators are 
supported 

• Jump instruction format is 
optimized automatically 

• Full complement of assembler 
directives 

e "Section" directive allows 
complete control of code and 
data placement 

• Record and Field capabilities 
for highly structural data 
definitions 

• Structured conditional 
assembly directives 

• Modular programming support 
• Source library facility 
• Powerful macro facility 
• Linkage editor and download 

software included 

© Ie MASTER 1983 

DESCRIPTION 

OCTOBER 1982 

SMSFT10000 
568000 CROSS SOFTWARE 

MACRO ASSEMBLER 
PRODUCT BRIEF 

Preliminary 

The Signetics 68000 Macro Assembler is a powerful assembler that 
combines the convenience of, Motorola compatible instruction mne
monics with an unambiguous language definition and many useful con
structs usually found only in high level languages. The Signetics 68000 
Macro Assembler is a perfect complement to high level languages and 
an excellent implementation language with capabilities such as modu
lar programming support, record and field data definition ability, a 
source library facility that includes source only when referenced, and 
assembler directives that minimize the task of parameter passing to 
subroutines. The Signetics macro facility offers normal macro features 
such as parameter substitution and nesting but is not a character ori
ented facility and does not support concatenation of symbols. The 
linkage editor for linking separately assembled modules is included in 
the package. This linkage editor may also be used with the object mod
ules generated by the Pascal cross compiler, or to link Pascal and 
assembler generated modules together. The upload and download soft
ware that allows host communication is also included in the package. It 
is designed to interface with the Signetics User Work Station (UWS) and 
allows transfer of object code between the host computer and the UWS 
as well as between the UWS and the host computer. 
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MICROSYSTEMS OCTOBER 1982 

SMSFT10000 568000 CROSS SOFTWARE MACRO ASSEMBLER 

BENEFITS 

• The Signetics 68000 Macro Assembler 
is Motorola instruction compatible, so 
no extensive retraining is required for 
software engineers. 

• The modular programming support 
allows sharing of program modules 
genera,ted by the assembler or by 
high level languages such as Pascal. 

• Sections of source code identified as 
libraries by the "LIB" and "ENDLlB" 
assembler will process automatically 
if they are referenced. 

• The conditional and duplicated 
assembly capabilities allow maximum 
flexibility in source code structure. 

OPERATING ENVIRONMENT 

Operating System Computer 

VMS any VAX-11 computer 

68000 
MACRO 

ASSEMBLER 

• The use of subroutines is encouraged 
by the availability of assembler direc· 
tives that support the definition and 
manipulation of parameter lists, 

(a.) VMS V2.4 or later 

LINKER 

Requirements 

(b.) 64Kb of real memory per active assembler user 

(c.) 10Mb of disk storage 

RSX-11M any PDP-11 computer; (a.) RSX-11 M V3.2 or later 
any LSI-11/23 series computer (b.) minimum 128Kb total system memory ,to support one assembler user; 

64Kb for each additional assembler user 

(c.) 10Mb of disk storage 

Contact Rikki Kirzner for further product information on computers, operating systems. media, or formats not shown, 

ORDERING INFORMATION 

Order No. 

SMSFT10000 

SMSFT10300 

SMSFT10390 

Product 

S68000 Macro Assembler· 

S68000 Macro Assembler· 

S68000 Macro Assembler· 

DOCUMENTATION ORDERING INFORMATION 

Order Number Product 

Operating System 

VMS 

RSX-11 M 

RSX-11 M 

SMMAN5205 S68000 Macro Assembler Reference Manual 

SMMAN7211 S68000 Macro Assembler Installation Guide, RSX·11 M Operating 
System 

SMMAN7210 S68000 Macro Assembler Installation Guide, VMS Operating System 

SMMAN3231 S68000 Macro Assembler User Guide 

• Requires software license agreement. 

Signetics 
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Media 

Half·inch magnetic tape 800 BPI 

Half·inch magnetic tape 800 BPI 

8-inch double density diskette 
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Features 
• Supports the ZS and 6500 Microprocessors 
• 2K User RAM for ZS Internal ROM Emulation 

• Intelligent Floppy Disk Controller with two S" drives 

• Three Serial and Two Parallel Interfaces 

• Supports up to Two Debug Cards (optional). Providing 
four Breakpoint Registers 

• Optional EPROM Programmer Card with Two Sockets 
for Programming 2716. 2732. 2532 EPROMS 

• PASCAL Disk Based Operating System with Command 
Prompting 

• Powerful CRT Screen-Oriented Editor 

• Versatile Disk File Operations with Wildcard Selection 

• ROM-based RAM/Disk Diagnostics 

• Operator Control of PBOS Boot Operation 

Description 
The MDT 2000 Micro Development System provides 
. the user with a flexible, powerful, development and 
emulation system for Z8 series microprocessors. 
Debugging is facilitated with in-circuit emulation envir
onment allowing a separate and nonconflicting 
memory address-space. With an optional debug (Break
point) card, the user program may execute in real-time 
avoiding execution interference from the Emulation 
Supervisor software. Alternatively, oscilloscope trigger 
signals can be generated via complex BREAK condi
tions which do not cuase the user emulation system to 
halt. 

Assembly language source and object program genera
tion is supported with a PASCAL-Based Operating 
System (PBOS). PBOS provides a powerful screen
oriented editor and floppy disk file manager with 

~ Ie MASTER 1983 

MDT 2000 
Microprocessor 

Development System 

• Supports "User Operating System" Disk Booting 

• User Configuration of CRTTerminal/Printer Attributes 

• PASCAL Access to Serial or Parallel Printer (mutually 
exclusive) 

• Emulation Supervisor (PASCAL-based) Control of 
Target System 

It Universal Assemblers with Macro and Conditional 
Assembly Directives for Z8 and 6500Microprocessors 

• ROM-based Mini-Debugger 

• Supports Double Density S" Data Disks 

• Disk File Hexadecimal Patch Utility 

• Optional Assemblers Available for 6S00. 6S09. Z80. 
SOSO. 9900 and LSI-II 

• 220 Volt Option Available 

user-controlled operations on file name families (Le., 
wildcards). User-adaptable CRT terminal and printer 
configuration utilities are available to tailor the system 
to various terminal and printer characteristics. 

A versatile ROM Bootstrap provides power-up access to 
RAM and/or disk diagnostics, user-controlled booting 
of PBOS, and an elementary RAM-oriented debugger 
for pre-disk boot utilization. Hexadecimal object code 
may be transferred from a serial RS232C port directly 
into R.AM, for disk-independent program loading. 

The intelligent floppy disk controller.maintains a log of 
soft (recoverable) disk errors for. user request via a 
PBOS utility. Self-test of ROM and RAM is automati
cally performed at power-up and system reset time and 
the results are reported to the host RAM Bootstrap. 
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4f?o TEXAS INSTRUMENTS 
V/ INCORPORATED 

PROGRAMMABLE PRODUCTS DIVISION • MIS 6432 
POST OFFICE BOX 1443· HOUSTON, TEXAS 77001 

TMAM9000 AM PL Development System 

Designed for the single user, the TMAM9000 AMPL * System 
can cut program development time by as much as two-thirds, 
compared to similar systems. Reason: this tabletop, floppy
disk development lab combines extreme ease of use with ex
tensive, preprogrammed test and debug procedures. 

Ease of use stems from the AM PLUS * software which prompts 
the user as he goes. Included are a screen editor, text format
ter, directory/file manager, assembler, linker, and other 
utilities. Even inexperienced designers will feel comfortable 
with the TMAM9000 System after only a short time. 

AMPL high-level debug tools provide extra capability to 
analyze hardware or software problems via the full speed 
emulation and comprehensive logic trace analyzer functions. 
Emulation and control functions can be called from high-level 
control sequences written in Pascal-derived constructs, allow
ing design tests to be automated and repeated with a single 
command, a capability that facilitates production and field 
testing. 

The TMAM9000 supports a variety of programmable-function 
devices: the TMS99000 16-bit microprocessors and the TM990 
microcomputer modules, the TMS1000 4-bit microcomputers, 
and the TMS7000 a-bit microcomputers. 

TMAM9000 Software Products 

DESCRIPTION LICENSE PART NO. 

9000 AMPLUS TMAM4014-21 
(included with system) 

Microprocessor Pascal TMSW755P-21 

TMS7000 Assembler, 
Linker, PROM utilities TMAM4016-21 

TMS7000 AMPL Emulator utilities TMAM4017-21 

TMS9995, TMS9900 Assem.bler TMAM4015-21 

"Trademark of Texas Instruments Incorporated 
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TMAM9000 System Specifications 

Main Memory (Bytes) 64K 

Total Disk Storage 2.3MB 
(Formatted Bytes) 

No. of Disk Drives 2 

Type Double-side, Double-density (DSDD) 
8-inch floppy disk (20.32mm) 

Capacity Per Diskette 1,152K Bytes 

Max. Data Transfer Rate 500K B.P.S. 

Terminal Keyboard 88 Key, typewriter style plus numeric, cursor 
control and function key clusters; N-key rollover 

CRT 12-inch (305mm) diagonal 

Screen Capacity 80 Character Line-24 lines, 1720 total 

Character Set 96 ASCII, upper and lower case 

Printer (EIA)-RS232C Interface included in system 

AMPL Station Interface included in system 

Software Package AMPLUS software system operating system 

Features Included Function key menus, self prompting interactive 
user interface 

• 9900 Family assembler 
• 9900 Family linker 
• Screen editor system 

Utilities Included • AMPL debug high-level language 
• AMPL debug procedure library including trace 
• Disk directory and file utilities 
• PROM programmer utilities 

Component Software Products 

DESCRIPTION LICENSE PART NO. 

Realtime Executive TMSW330R-21 
File Manager TMSW340F-21 
HDLC Data Comm. TMSW344H-21 

Optional Processor Support Tools 

AMPL Station for: Part # 

TMS7000 TMAM6059 
TMS9900 TMAM6001 

SBP9900A TMAM6003 
TMS9980/9981A TMAM6002 

TMS9940 TMAM6004 
TMS1000 Contact factory 
SBP9989 Contact factory 

PROM/EPROM Programmer 

Kit TMAM6058 

Additional Support Tools 

TMS9995 Evaluation 
Module .. TMAM6095 

TMS7000 Evaluation 
Module TMAM6100A-1 

TI 810 Printer TMAM7010 
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o TEXAS INSTRUMENTS 

'UI INCORPORATED 

, PROGRAMMABLE PRODUCTS DIVISION • MIS 6432 
POST OFFICE BOX 1443 • HOUSTON, TEXAS 77001 

Multi-AMPL Systems: Highest performance ... lowest cost per user 

An entire team can now develop software and hardware 
simultaneously using a single system. The hard-disk Multi
AMPL Systems from Texas Instruments allow as many as 
eight program designers to work at the same time. You redu'ce 
software investment per user by maintaining a single data 
base. You cut program development time drastically and 
achieve the lowest possible cost per user. 

Each Multi-AMPL System-there are three configurations 
from which to meet your particular needs-is a complete set 
of software and hardware development tools. Providing multi
ple processor emulation. And concurrent multi-task operation: 
compile, assemble, debug, edit, printing. Also included: data 
and address trace. Data and address breakpoints. A high-level 
debug and test procedure language. EPROM and PROM pro
gramming. Microprocessor Pascal, Component Software, and 
Fortran languages supported. 

System Cost Per User 
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NUMBER OF USERS 

Hardware 

DESCRIPTION TMAM9010 TMAM9021 TMAM9041 

Maximum Number of Users 2 4 8 

Terminal Expansion for 
Maximum Number of Users (1) TMAM7003 (1) TMAM7005 TMAM7005 

Printers (1) TMAM7001 (1) TMAM7001 (1) TMAM7002 
or or 
(1) TMAM7002 (2) TMAM7001 

AMPL Station for: Choose 1: Choose 1-2: Choose 1-4: 

TMS9900, 9900-40 TMAM6001 TMAM6001 TMAM6001 

TMS9980/9981 TMAM6002 TMAM6002 TMAM6002 

SBP9900 TMAM6003 TMAM6003 TMAM6003 

TMS9940 TMAM6004 TMAM6004 TMAM6004 

TMS7000 TMAM6059 TMAM6059 TMAM6059 

EPROM Programmer Kit TMAM6058 TMAM6058 TMAM6058 

Software 

Multi-AMPLUS TMAM4004-10 TMAM4004-22 TMAM4004-22 

Microprocessor Pascal TMSW754P-10 TMSW754P-22 TMSW754P-~ 

Memory MapP!'ld TMAM757-22 TMAM757-22 TMAM757-22 
Pascal 2MB 

Component Software: 
Realtime Executive TMSW330R-10 TMSW330R-22 TMSW330R·22 
File Manager TMSW340R·10 TMSW340R·22 TMSW340R·22 

Contact factory for other language support 

© Ie MASTER 1983 

The modular AMPL Station is the key to system capability and 
flexibility. Each user can have his own station with access to 
the computer via video terminals (VDTs). The trace module 
with 10-MHz capability is the invaluable companion for faster, 
easier design. 

The Multi-AMPL Systems supports a variety of programmable
function devices: the TMS99000 16-bit microprocessors, the 
microcomputer modules and the TMS7000 8-bit microcom
puters. 

Multi-AMPL Packaged Systems 

DESCRIPTION 

Main Memory (Bytes) 

Total Disk Storage 
(Formatted Bytes) 

No. of Disk Drives 

Fixed Disk Storage (Bytes) 

Removable Disk 
Storage (Bytes) 

No. Terminals Included 

AMPL Station Link 

Software Included 

TMAM9010 TMAM9021 

256K 256K 

9AM 32M 

1 (DUAL) 2 

1·4.7M 16M 

4.7M 16M 

1 2 

YES YES 

Multi·Amplus OS 
Macro Assembler 

AMPL Utility 
Diagnostic 
Text Editor 
Link Editor 

PROM Programming 
Utility 

TMAM9041 

320K 

96M 

2 

80M 

16M 

4 

YES 

Included in all systems: (1) Installation; (2) System generation; (3) Tuition for RTC 
training; (4) 90·day warranty on parts and labor, (5) One·year software update ser· 
vice. 
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INTRODUCTION 
TOMICROCOMPUTER 
BOARDS 

In thissection'single and multiple board microcomputers 
are arranged in alphabetic sequence by manufacturer. 
Under each manufacturer boards are grouped in se
quence according to data word size and, within that 
grouping, according to the microprocessor on which they 
are based. Hardware and software support are listed for 
each available board . 
A supplementary selection gUide is included for 
microcomputer support boards. The boards are grouped 
according to :supported computer systems. 

1750 

Detailed Product Information 
provided by: 

Advanced Micro Devices 1901 
Creative Micro Systems 1911 
Cromemco 1913 
Datel-:-Intersil 1933 
Motorola Semiconductor 1935 
National Semiconductor 1946 
RCA 1956 
Signetics1962 
Synertek . 1980 
The manufacturers listed above have provided detailed 
information on their latest and most significant prod-
ucts. ' 
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EINFUHRUNG 
MIKROCOMPUTER
PLATINEN 
In deisem Abschnitt find en Sie Einplatinen- und 
Mehrplatinen-Mikrocomputer in der Reihenfolge ihrer 
Wortgro/3e und, innerhalb dieser Gruppierung, in der 
Reihenfolge der Mikroprozessoren, auf denen sie 
basieren. Hardware und Software-UnterstUtzung ist 
fUr jede verfUgbare Platine aufgelistet. 

Neu in diesem Jahr ist ein weiterer Selection Guide 
fUr Mikrocomputer-Zusatzplatinen. Die Platinen sind 
nach den unterstUtzten Computersystemen geordnet. 

© Ie MASTER ·1983 
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INTRODUCTION 
AUX MICRO .. 
ORDINATEURS 
SUR CIRCUITS 
IMPRIMES 
Dans cette Section les micro-ordinateurs a circuits 
imprimes simples ou multiples sont regroupes suivant 
la taille du "mot de donnees", et, a I'interieur de chaque 
groupe, suivant Ie type de microprocesseur sur lequel, 
ils sont bases. Les supports hardware et software sont 
indiques pour chaque circuit. 

Une nouveaute cette annee : I' existence d'un Guide de 
Selection supplementaire pour les circuits supports 
pour micro-ordinateurs. Les circuits sont regroupes 
d' apres les systemes ordinateurs utilises. 
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, 
INTRODucelON A 
MICROCOMPurA
DORAS DE TABLEROS 
DE CIRCUITOS , 
IMPRESOS MULTIPLES 
En esta seeelOn mieroeomputadoras de tablero indi
vidual 0 multiple estan agrupadas en seeuencia de 
aeuerdo al tamano de palabra para datos y, dentro de 
ese grupo, por medio del microproeesor en el eual 
estan basados. Apoyo por medio de equipos y pro
~ramas apareeen para ea"da tablero' de cireuitos 
impresos. 

Nueva para este ano es la guia de seleecion suplemen
taira para suporte de tableros de microeomputadoras. 
Estos tableros estan agrupados de aeuerdo al sistema 
de eomputadora al que sostienen. 

-;r.~ -7 IJ :J ~ t: .:I. - 9 -
~- r' ~(J)~~ 

<:G')-tj' -/3 :;/ l."tl~-~, m~*'- f::1 :;/ 1::"::L -!J. -iJi-r- j1., 

7-~~1~KX0~?k-~K~~~~h, ~G')?k-~~~ 

-~::1:;/~::L-!J.-G')~K~0~~b71j'p~p-t~mK~~ 

~h~~-1-jo ~,,- f?.:I:7, /,7J ?.:I:7~~~- fwKG')-it 
~~~~-jo**fikK~h0kG')rt::1:;/1::"::L-!J.-~~-~# 

-ffflG')~~-tV~-/3:;/#1fl."#-ftl::1:;/1::"::L-!J.--/~ 
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Ie MASTER 
MICROCOMPUTER BOARDS 

General I/O Memory 

Instruc-
Data tlon Clock Directly Supplied/Extra Capacity (K bytes) 

Word Word Freq. Address. 
Size Size CPU Min/Max Bus Serial Parallel Words 
(bits) (bits) Type (MHz) Type Ports lines (K bytes) RAM (P)ROM 

8 8 AM8085A 4 Multibus 2 24 1M 0/0 0/4 

8 8 AM9080A 4 Multibus 1 48 4/0 0/16 

8 8-24 F3850 2 Proprietary 1 64 64 1 1/10 

8 16 I NS8070 4 STD 1 0 64 1/8 2/24 

8 16 INS8073 4 Proprietary 1 24 64 4 2/6 

8 16 INS8073 4 Proprietary 1 19 64 4 2/6 

8 8-24 NSC800 2 CIM 0 16 64 2 0/4 

8 16 NSC800 2.5/4 Multibus 1 44 64 4 0/32 

8 16 NSC800 2.5/4 Multibus 1 44 64 8 0/32 

. 8 
a> 

16 NSC800 2.5/4 Multibus 1 44 64 16 0/32 

"0 8 16 2 C-44 0 22 64 1.1 0/2 

::J 
CD 8 16 TMS9995 12 Proprietary 1 16 28 4/24 24/26 

C 
0 8 8 Z8 3.7 Proprietary 1 40 64 0/8 16 
+-' 
() 8 8-32 Z80 2/4 Proprietary 4 0 64 1 2 
a> -a> 8 8-32 Z80 2/4 Multibus 2 32 64 64 64 en 
L-

a> 8 8-32 Z80 2/4 Multibus 2 32 64 1 0/8 
+-' 
(J) 

CO 8 8-32 Z80 2/4 Multibus 64 
~ I 

8 8-32 Z80 2.5 Proprietary 1 16 64 16 0/4 

8 8-32 Z80 2.5 Proprietary 1 16 64 4 0/4 

8 8 Z80 2.5 MCZ 1 16 64 2/8 0/4 

~ 
:': 
~ 8 18 Z80 2.5/4 Cyberbus 0 0 256 0/1 0/2 

~. -:: 8 16 Z80 2.5/6 STD 0 0 64 0/2 0/4 

I!I! 8 8 Z80 4 S-100 1 24 64 1 0/8 

~8 8 Z80 4 S-100 64 0 0 

.. 8 8-32 Z80 4 Flexibuslll 2 64 118 0/8 

rat 
8 8-32 Z80A 2/4 Multibus 2 8 64 64/1 0/32 

8 8-32 Z80A 2/4 Multibus 4 8 64 64/1 0/32 

~ 
8 8-32 Z80A 2/4 Multibus 2 0 64 128/16 0/64 

I 
8 8-32 Z80A 2/4 Multibus 1 48 64 16/64 0140 

8 8-32 Z80A 2.5 STD 2 72 64 16 8 

8 8-32 Z80A 2.5 STD 0 0 64 1/4 8 

8 8-32 Z80A 2.5/4 STD 0 0 64 8 32 

8 16 Z80A 2.5/6 STD 1 24 64 0/2 0/6 

Sequenced alphanumerically-by data word size, CPU type and increasing clock frequency. 
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MASTER SELECTION GUIDE 
MICROCOMPUTER BOARDS 

Software Support 

Hard-
Oper- ware 

Assem- Debugl Lang- ating Sup-
bier Monitor Editor uage System port Comments Model Source Line 

Programmable read and write protect attributes for memory. 516-bit 
programmable counter/timers. AM95/4010 AMD (1902) 

Programmable real time clock. memory shadow. AM95/4006 AMD (1902) 

x x x One-megabyte address capability. memory-mapping RAM. byte-
wide memory. on-card floppy disk interface. arithmetic processor 
and DMA. DCM-1 Fairchild 

x x x x x x STD-compatible controller and development system with Basic. SYS-10 Octagon 

x x x x x x Process controller and development system with Basic interpreter. SYS-1A Octagon 

x x x x x x Similar to SYS-1A. bus has analog inputs and 500 mA output. SYS-2A - Octagon 

x x x x x x CMOS. NSC801. 802. and 804 have 1. 2 and 4MHz NSC800. 
respectively. CIM-S02 National (1946) 

x x x x x x CMOS. Power dissipation is less than 1 W. CBC800/204 Divers Tech 

x x x x x x CMOS. Power dissipation is less than 1 W. CBC800/208 Divers Tech 

x x x x x x CMOS. Power dissipation is less than 1 W. CBC800/216 Divers Tech 10 

CMOS. on-board regulator. allows extremely low-power mode of 
ill 

x x 1:J 
operation. CPU-800 Synapse .-

::J 
x x x x x Designed for industrial environment. Various combinations of RAM (9 

and EPROM. CPU205 Tau Zero , 
C 

x x x x x lS-SCS lilog (1582.1603) 0 .-
x x x x x x TIL-compatible serial ports with maximum baud rate of 9.6 kbits/s 

+oJ 
() 

asynchronous. 64 kbits synchronous. MM1-MSC Cont Logic ill -
x x x x x x Floppy controller. streaming tape interface. hard-diSk interface. ill 

DMA. IEEE-488 controller. MLZ-90 Heurikon Cf) 

x x x x x x Software-programmable dual baud-rate generator. 4 counter-timers. 
!.... 

ill 
12-bit analog input channels. MLZ-DAQ Heurikon +oJ en 

x -- x x x x x Replaces 8080 CPU board in Intellec 800. 888. Supports all Z80 ~ 
software and architectural features. ISIS-11 compatible. Z80SAM RELMS ~ 

x x x x x x l80-MCB/16 lUog (1581) 

x x x x x x l80-MCB/4 lUog (15S1) 

x x x x x x Baud rates are software programmable from 50 to 38.4 baud. 48-bit 
counter/timer channels 128 vectored interrupts. complete bus 
buffering. l80MCB lUog (1581) 20 '".1 

x x x x x x On-board vectored interrupt controller and memory-mapped I/O. 1080 Cybersys 
'e 

x x x Two I/O ports are occupied by on-board functions. one of which is a ~.~ 
DMA controller. ST4101 APT 'I· 

x x X x x x Five programmable timers. 110 to 76.800 baud serial port. SCC Cromemco (1917) 
'i 

x x x x x x lPU Cromemco (1916) 

x x x x x x High-speed hardware floating point math optional 1862A. -Master/slave mode capability for multiprocessor applications. 
Supports digital. analog systems. 1862+A Xycom '. 

..:.:: 
x x x, x x x MLZ-91A Heurikon 

~.~ 
x x x x x Floppy controller. streaming-tape interface. hard-disk interface. 

DMA. Multimaster capability. MLZ-92A Heurikon ~.~ 
x x x x x x DMA. modem and SDLCIHDLC signals. MLZ-93 Heurikon 

.. -, 
x x x x x x High-speed math processor. 16-level interrupt controller. 6 

counter/timers. Multimaster bus arbitration logic. accepts .-::: 
floating-point processors. ZBC-80 Matrox 

x x x Cassette interface. video interface. on-board PROM programmer. 
real-time clock. keyboard interface. BC2A Action Ins 30 

x x Optional external clock input. Three state bus drivers may be 
disabled for DMA observation single + 5v operation. Addressable 
expansion to 116 kbytes. 7803A Pro-Log 

x x Counter/timer with 6channels. 2frequency options single +5v 
operation. DMA compatibility to memory. compatible with all Z80 
interrupt modes. 7804 Pro-Log 

x x x Commercial and industrial packaging option available with PC 
backplane. Expandable I/O system for communications. display and 
control. ST4102 APT 

Bold face indicates additional data is provided on the page noted. 
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MICROCOMPUTER BOARDS 

General 110 Memory 

Instruc-
Data tion Clock Directly Supplied/Extra Capacity (K bytes) 

Word Word Freq. Address. 
Size Size CPU Min/Max Bus Serial Parallel Words 
(bits) (bits) Type (MHz) Type Ports Lines (K bytes) RAM (P)ROM 

8 8-24 Z80A 3.69 Multibus 1 48 64 16 0/8 

8 8-32 Z80A 4 Proprietary 1 0 32 4/8 0/28 

8 16 Z80A 4 Proprietary 4 32 64 64 1/2 

8 19 Z80A 4 Multibus 4 32 512 0 112 

8 8-32 Z80A 4 Multibus 4 2 64 256 0/32 

8 8-32 Z80A 4 SrD 1 24 1000 64/0 0132 

8 16 Z80A 4 Multibus 1 48 64 4/8 2/4 

8 8-24 Z80A 4 Multibus 1 48 64 32/64 4132 

8 8-24 Z80A 4 Multibus 3 24 64 32/64 4132 

Q) 
8 8-24 Z80A 4 Multibus 2 0 64 32/64 4132 

-0 
8 16 Z80A 4 lSI-11 2 24 40 16 2/24 .-

::J 
CJ 
C 8 
0 

8-32 Z80A 4 lSI-11 1 24 32 1116 2/16 

.-
0 8 8-32 Z80A 4 STD 0 0 64 2 8 
Q) -
Q) 

en 8 4-16 Z80A 4 Proprietary 1 32 64 16/64 1114 
~ 

Q) ....... 8 4-16 Z80A 4 Proprietary 1 64 64 4/64 1/14 (f) 

CO 
2 8 4-16 Z80A 4 Proprietary 1 36 64 16/65 1114 

8 8 Z80A 6 Multibus 2 16 16K 32 16 

8 16 146805E2 5 C-44 0 8 64 1.1 0/2 

r- 8 8-16 1802 .3/2.5 Microboard 1 1 64 2 0/4 

~ 
:"' [; 

8 8-16 1802 2 Microboard 1 20 64 4 0/8 rl": 

~ 
~ 8 8-16 1802 2 Microboard 1 20 64 1 0/8 

8 8-16 1802 2 Microboard 1 1 64 1 0/4 

r.- 8 8 1802 2.46 Microboard 1 0 64 2 0/4 

8 8-16 1805 .3/2.5 Microboard 1 16 64 2 0/4 
[-

8 8-16 1805 2 Microboard 1 20 64 4 0/8 
l.! 

8 8-16 1805 2 Microboard 1 20 64 1 0/8 

8 8-16 1805 2 Microboard 1 16 64 1 0/4 

8 8-16 1805 2.5 Microboard 1 0 64 2 0/4 

8 8-16 6501 1 AIM-65 2 40 64 113 2/10 

8 16 6502 1 AIM-65 0 72 64 1/4 0/20 

8 8-24 6502 1 STD 2 20 64 0/40 0/40 

8 8-24 6502 1 1 0 56 20/4 10.5 

Sequenced alphanumerically by data word size, CPU type and increasing clock frequency. 
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MASTER SELECTION. GUIDE 
MICROCOMPUTER BOARDS 

. 

Software Support 

Hard-
Oper- ware 

Assem- Debug! Lang- ating Sup-
bier Monitor Editor uage System port Comments Model Source Line 

X X X X X X ROM/RAM shadowing. Battery backup. BLC-80/316 National 

X X X X X x CCS-1143A Cant Logic 

x x x x x x CPU board with RAM and floppy-disk controller. Forms heart of HiNet 
local computer network. DSC-3 DGM 

x x x x x x Multibus-compatible CPU with memory management. Interface with 
HiNet. DSC-4 DGM 

x x x On-card video graphics controller MLZ-VDC Heurikon 

x x x Memory mapping and I/O expansion line, programmable serial port. MCPU-800 Miller 

x x x x x High-memory industrial controller or low-end computer board. MSC8001 MonSys 

x x x x x Multimaster logic, PROM memory maps, math chip for floating-paint 
processing. MSC8004/A MonSys 

x x x x x Multimaster logic and optional APU, single/dual address maps 
available with custom RAM/ROM and I/O mapping. MSC8007/A MonSys 

x x x x x x WD1793 floppy-disk controller on board, optional APU, single/dual 
Q) 

address maps available with custom RAM/ROM and I/O mapping. MSC8009/A MonSys 10 "0 
x x x x One of 2 serial RS423 ports has full modem control. Optional dialer 

and automatic calling unit interfaces. Communications protocol :J 
software. PCP-11E Nortek (9 

x x x x Slave communications processor, DEC LSI-11 family. Parallel, C 
asynch or synch serial, color video. Optional 801 dialer interface. PCP-11L Nortek 0 

...... 
x x 10 msec. timer w/ interrupt capability. DMA compatibility to external () 

memory. Compatible with Z80 interrupt modes. Addressable expo to Q) -128 kbytes. 7880 Pro-Log Q) 

x x x x x x DMA based, multi-density floppy disk controller, 4 counter/timers, 
(/) 

PROM programmer, CPU bus available for system expansion. 90F/MPS Quay ~ 

Q) 

x x x PROM programmer, 4 counterltimer channels, CPU bus for ...... 
en 

expansion. 90MPS Quay ct1 
x x x x x x Complete floppy disk controller, single, double, or quad density and ~ 

PROM programmer on board. 94F/MPS Quay 

x x x x x Intended as superviser for multiprocessor system. Communications 
options. RSBC-Z80SP RELMS 

x x Low-power, on-board regulator. CPU-6805 Synapse 

~ x x x x x x UART has 14 selectable baud rates. High noise immunity, I/O lines on r.: edge connectors, dedicated expandable through universal III!': 
backplane. CDP1BS602 RCA (1956) 

~ 
x x x x x x High noise immunity, I/O lines on edge connectors, CMOS individually ~ programmable and expandable through universal backplane. I.I! Powered through expo or I/O connector. CDP1BS601 RCA (1956) 20 

x x x x x x See CDP18S601 CDP1BS603 RCA (1956) ~ 
x x x x x x High noise immunity. I/O lines on edge connectors, expandable = through universal backplane. Powered through expo or I/O ~ connectors. On-board breadboard area. CDP1BS604 RCA (1956) 

~ 

x x x x x x Same as CDP18S602 CDP1BS605 RCA (1956) ~ 
x x x x x x CDP1BS607 RCA (1956) ~ 

Same as CDP18S601 plus additional 22 CPU instructions and ~.: 
x x x x x x ~ on-board counter/timer. CDP1BS606 RCA (1956) 

! 
x x x x x x CDP1BS6DB RCA (1956) 

~ 
x x x x x x CDP1BS609 RCA (1956) 

x x x x x x CDP1BS610 RCA (1956) 

x x x Compatible with AIM-65. Includes breadboard area. SBC651 IMS 

x x x x x x Software compatible with AIM-65. 6500 Cubit 30 

x Primary serial port is RS232, secondary is TTL simplex. Two 16-bit 
timer-counters. ACS15/65 Datricon 

x x x x x See Superboard II. Nine-digit disk extended BasiC and software I/O 
distribution. RS-232 or cassette interface. CIPMF Ohio Sci 

Bold face indicates additional data is provided on the page noted. 
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Ie MASTER 
MICROCOMPUTER BOARDS 

General I/O Memory 

Instruc-
Oata tlon Clock Directly Supplied/Extra Capacity (K bytes) 

Word Word Freq. Address. 
Size Size CPU Min/Max Bus Serial Parallel Words 
(bits) (bits) Type (MHz) Type Ports Lines (K bytes) RAM (P)ROM 

8 8-24 6502 1 Proprietary 1 0 56 4/4 10 

8 17 6502 1 RM65 2 52 128 16/48 4132 

8 8-24 6502 1 Dedicated 1 16 64 1/4 0112 

8 17 6502 1 Proprietary 2 16 128 2 0/16 

8 8-24 6502 1 Dedicated 3 28 64 1 1/5 

8 8-24 6502 1 KIM 1 51 60 1/4 0/28 

8 19 6502 1/2 Cyberbus 0 0 512 0 0 

(]) 8 19 6502 1/2 Cyberbus 0 0 512 0/1 0/2 

"0 8 8 .- 6502 4 Proprietary 1 32 64 1/2 0/16 

::J 
CD 8 8 6508 1/2 6500 0 32 32 1280 32 

C 8 8 6508 1/2 
0 

6500 1 48 32 1280 32 

...... 8 8-24 6512 1/2 EXORciser 1 20 64 3072 0/32 
() 

8 8-24 6512 1/2 EXORciser 1 20 64 3072 0/32 (]) -(]) 
(J) 8 8-24 68ATX 1 STD 2 20 64 2/40 8/40 
J... 
(]) 

8 8-16 6800 0.1/1 EXORciser 1 16 64 1 1/4 ...... 
(/) 

CO 
~ 8 16 6800 1 STD 0 0 64 0/2 0/8 

8 8-24 6800 1 EXORbus 1 60 64 1 0/4 

8 8-24 6800 1 EXORbus 1 40 64 1 0/8 

~ 8 8-24 6800 1 EXORbus 1 8 64 0/10 0/10 

~ 
~ 8 8-24 6800 1 Proprietary 1 40 64 1/2 0/32 
[~ 

II 8 8-24 6800 1 Proprietary 2 20 64 1/2 0/32 

8 8-24 6800 1 Proprietary 1 40 - 64 1/2 0/16 

~ - 8 8-24 6800 1 EXORciser 1 32 64 1/4 0/32 

; 
! 8 8-24 6800 1 EXORciser 1 32 64 114 0/32 

~ 8 8 6800 1 Bus-44 1 32 64 0.5 4 

~ 
~ 8 8 6800 1 8us-44 1 32 64 0.5 4 

~ 8 8-24 6800 1/2 STD 2 20 64 2/40 8/40 

8 8-24 6800 1/2 EXORciser 1 20 64 

8 8-24 6800 1/2 EXORciser 1 20 64 

8 8-24 6800 2 Proprietary 1 40 64 1/2 0/32 

8 8-24 6800 4 STD 0 0 64 1/4 8 

8 16 6801 1 EXORciser 2 8 64 0.13/3 2/8 
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MICROCOMPUTER BOARDS 

Software Support 

Hard-
Oper- ware 

Assem- Debugl Lang- ating Sup-
bier Monitor Editor uage System port Comments Model Source Line 

X X X X X Built-in Basic in ROM, machine code monitor, 1 cassette interface, 
video interface and full keyboard. Superboard II Ohio Sci 

X X X X x Industrial, laboratory, and test equipment applications use with large 
memory. Supported by software and peripherals. A65/40-1000 Rockwell 

x x x x x On-board 20-column thermal printer, alpha-numeric 20 char. 
display, 54 key terminal style keyboard, connector for cassette and 
TTY. AIM65 Rockwell 

x x x x x Card cage and variety of expansion boards available. Software can 
be developed with AIM 65. Available in Euroconnector or edge 
connector style. RM65-1000 Rockwell 

x x x x 64 bytes of interrupt vector RAM. CP110 Synertek 

x x x x x Built-in audio cassette interface,110 parallel expandable to 71 lines, 
built-in keyboard display. SM100 comes without this addition. SYM-1 Synertek 

x x x x x x Memory-mapped 1/0 1010 Cybersys 

x x x x x x On-board vectored interrupt controller and memory-mapped 1/0. 1012 Cybersys 
0) 

x x x x x Provision for on-board power supply, bufferslterminators on parallel "0 
lines. RS232,422 or loop serial. Optional CMOS RAM. CMC65/04 I:lCI Data .-

:::J 
Five priority interrupts. MMS6508-1 CSG 10 CJ 
Five priority interrupts, 2 timers and time-of-day clock. MMS6508-2 CSG C 

Buffered data and address lines, DMA controls, power-on reset. MBC010-65 Synertek 
0 

x x x x X +-" 

X X X X x Complete video interface with separate and composite synclvideo 
() 
0) 

outputs. MBC020-65 Synartak (19B1) -
'0) 

x x x 6801 instruction set. Primary serial port is RS232, secondary is TTL C/) 
simplex. Two 16-bit timer-counters on board. ACS14/64 Datricon 

~ 

x x x x x x Process control software available using PIO algorithm. Firmware- 0) 
+-" 

compatible compiler. DK-6800 Digitek en 
CO 

x x x x -Fuse-link PROMs used for memory, I/O and DMA control.. ACS/68 Appl Sys ~ 
x x x x x x Crystal-controlled clock, interrupt, DMA, power-on reset, buffered 

bus,3 PIAs. M68MM01 Molorola (1939) 

x x x x x x Crystal-controlled clock, interrupt, DMA, power-on reset, buffered 
bus, 2 PIAs. M68MM01A2 Motorola (1939) 

x x x x x x Three 16-bit timers, parallel printer 1/0 interface, buffered bus, 5 ~ 
so~kets for 2K EPROM, ROM or RAM., M68MM01D Motorola (1939) r.: 

DMA controller, separate on-board/off-board buffers, field 
~ 

x x x x x 
~ programmable gate array device, decode, 8-level vectored 

interrupt, controller. CMC68/15 RCI Data 20 f.: 
x x x x x Communications version of CMC68/15. CMC68/15C RCI Data ~ 
x x x x x IEEE 488(GPIB) interface, DMA controller, separate on-board, off ~ board buffers, field programmable gate array device decode,modem = leads. CMC68/15G RCI Data 

x Replacement for Motorola's M68MM01A2 with additional capacity. ~ 
.,;:: 

2-M Hz special operation available. Four mating connectors. MBC01-A2-1 Synertek ~ 
x Replacement for Motorola's M68MM01A2 with additional capacity. ~ 

2-M Hz special operation available. Four mating connectors. MBC01A2 Synartak (1982) ;-
x x x x x x Serial port is programmable to 9600 baud. MCL45 Wintek ~ 

x x x x x x Serial port is programmable to 9600 baud. Single 5V supply. MCV45 Wintek ! 
x x x Primary serial port is RS232, secondary is TTL simplex. Two 16-bit ~ 

timer-counters. ACS12 Datricon 

x x x x Buffered data and address lines, DMA controls, composite 
synclvideo outputs. MBC010-68 Synertek 

x x x x Complete video interface with separate and composite synclvideo 
outputs. MBC020-6B Synartak (19B1) 

x x x x x 2 MHz version of CMC68/15. CMC68/15B RCI Data 30 

x x x x Optional external clock input. Tri-State bus drivers may be disabled 
for DMA operation. Programmable memory for 1/0. , 7802 Pro-Log 

x x x x x MBK6801 MRC 
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Ie MASTER 
MICROCOMPUTER BOARDS 

General ItO Memory 

Instruc-
Data tion Clock Directly Supplied/Extra Capacity (K bytes) 
Word Word Freq. Address. 
Size Size CPU Min/Max Bus Serial Parallel Words 
(bits) (bits) Type (MHz) Type Ports Lines (K bytes) RAM (P)ROM 

8 8 6801 1 Proprietary 1 16 2176 128 2048 

8 8-16 6802 0.5 EXORciser 2 24 64 1 0/6 

8 16 6802 0.5/1 EXORciser 2 40 56 1.2 6 

8 8-24 6802 1 Proprietary 1 40 64 0/2 0/8 

8 8-24 6802 1 EXORbus 0 26 64 128 0/4 

8 8-24 6802 1 EXORbus 1 26 64 128 0/4 

8 8-16 6802 1 System-50 1 8 1K 1 0/1 

8 8-24 6802 1 Proprietary 16 64 0.256 0/16 

Q) 8 16 6802 1 
"'0 

Proprietary 1 32 64 1.4 0/16 

.-
::l 8 8-24 6802 1 KIM 1 51 60 1/4 0/28 (.9 

, 

C 8 8-24 6802 112 Proprietary 0 0 64 0/4 0/32 0 
...... 
() 8 19 6802 112 Cyberbus 0 0 512 0/1 0/2 
Q) - 8 8-16 6802 4 - 4 8 64 1 0/8 Q) 

en 8 16 6803 4/9 STO 1 24 64 2 0/4 
"- 8 16 6808 1/2 Proprietary 1 20 64 1152b 0/4 Q) ...... en 
CO 
~ 8 8 6808 1/2 Proprietary - - 64 1 0/4 

I 8 8-16 6808 1/2 Proprietary 1 20 64 2048 0/8 

8 8 6808 112 Proprietary - - 64 1 0/4 

r; 8 8-24 6809 1 Proprietary 1 40 64 0/2 0/8 .-. 
~ 

8 16 6809 1 EXORciser 2 40 64 1 6 ; 
r: 
~ 8 8-24 6809 1 EXORbus 2 20 64 0/10 0/20 

~ 
8 8-24 6809 1 EXORbus 1 20 64 2 , 2/14 

=-
8 8-24 6809 1 KIM 1 51 60 1/3 0/28 

~ 8 8-40. 6809 112 Proprietary 0 0 64 0/4 0/16 

~ 
~ 8 16 6809 1/2 EXORbus 2 40 1048 2/8 2/32 

~ 
f.: 8 8-24 6809 1/2 STD 1 0 64 4/40 8/40 

! 
6809 112 Multibus 2 64 8.2 6 

I 
8 8-24 

8 16 6809 112 STO 1 0 128 0/8 0/32 

8 8-16 6809 1/2 Multibus 1 48 64 9 0/16 

8 .8-24 6809 1/2 Proprietary 1 40 64 2 0/16 

8 16 6809 1.5 Proprietary 1 32 64 1 0/16 

8 8-24 6809 2 EXORbus 1 20 64 2 2/14 

Sequenced alphanumerlcally by data word size, CPU type and Increasing clock frequency. 
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MICROCOMPUTER BOARDS 

Software Support 

Hard-
Oper- ware 

Assem- Debugl Lang- ating Sup-
bier Monitor Editor uage System port Comments Model Source line 

X X X X X Hardware/software system designed for use as a remote unit for 
distributed data acquisition and control. MCC14 Wintek 

X X X X X x Includes 3 programmable timers, eight levels of priority interrupt 
control, power-fail sensing, battery back-up option renders RAM 
non-volatile. SBC/9EX Percom 

x x ACIA, PIA, bit-rate generator, interrupt vector generator, 
power-failure protect restart, triple programmable timers. CMS-96DDA CreMicro (1911) 

x x x x 560 Adapt Sci 

x x x x x x Three 16-bit timers, programmable baud rate. M68MM018 Molorola (1939) 

x x x x x x Audio cassette interface; dynamic RAM refresh, buffered bus, 3 
16-bit timers. M68MM0181A Molorola (1939) 

x x x x x May address 16M bytes via parallel port. Includes ROM operating 
system, data terminal monitor. SBC/9 Percom 

x x x x x Provisions for on-board power supply and timer. CMC68/04 RCI Data 

x x X' x x Possible complete microcomputer with on-board power supply and Q) 
RS-422 communications adapter. CMC68/04A RCI Data "0 

x x x x x Built-in audio cassette interface, I/O parallel expandable to 71 lines, =:J 
built-in keyboard display. SYM-l/68 Synertek 10 C.9 

x x x x Crystal-controlled clock, DMA, power-on reset, mapping PROM for C 
on-board EPROM/RAM, 2 interrupts. 1020 Adapt Sci 0 .-

On-board vectored interrupt controller and memory-mapped I/O. 
+-' 

x x X x x x 1082 Cybersys () 

On-board jumper selection of interrupt priorities. SBC681 IMS 
Q) -Q) 

x 7911CP3 Matrix CJ) 

x x x x x x On-board decoding for 8 pages of off-board I/O. PROM, RAM, "-
on-board I/O and off-board enables addresses are user definable. 

Q) 
+-' 

Buffered bus. OB8D01A Omnibyte CJ) 

CO 
x x x x x x Sockets for two arithmetic processing units, one uncommitted triple ~ 

16-bit timer/counter unit, fully buffered bus. OB8800 Omnibyte 

x x x x x x M6800 instruction set, on-board decoding for 8 pages of off-board 
I/O. Addresses are user-defineable. Buffered bus. OB8802 Omnibyte 20 

x x x x x x Same as OB8800 OB8900 Omnibyte 

x x x x Three programmable counter/timers. Crystal-controlled clock, 3 r·' 
interrupts, power-on reset. 590 Adapt Sci r" 

x x ACIA, PIA, bit-rate generator, interrupt vector generator, power 
failure protect restart, hardware compatible with CMS 9600A. CMS-96D9 CreMicro (1911) =.: 

x x x x x x Can use RAM in ROM sockets. M68MM17 Molorola (1939) 
rl-

x x x x x x Three 16-bit timers, DMA buffered bus. M68MM19 Motorola r. 
x x x x x Built-in audio cassette interface, 110 parallel expandable to 71 lines, 

built-in keyboard display. SYM-l/69 Synertek 

-~ x x x x Crystal-controlled clock, DMA, power-on reset, mapping PROM for '. 
on-board EPROM/RAM, 3 interrupts. 1010 Adapt Sci 

x x x Resident monitor. Has 2 Kbytes of nonvolatile RAM with space for t~ 

RAM or ROM expansion. CMS-9619 CreMicro (1911) ~] 

x x x x x x Software support is OS9 or Sphere. Serial port is RS232 or RS422 with t~ 

modem control. ACS09 Datricon 

x x x x Programs 2716, 38E70. Emulates 3870 family, cross-assembler for 
8080- and 6800-based systems. On-board keyboard and display. F68-PEP Fairchild 30 

x 7911-SP9 Matrix 

x x x x x x ROM, RAM, on-board 110 and off-board I/O addresses are user 
defineable, 3 16-bit timers, 8 levels of vectored, maskable 
interrupts. OB6000 Omnibyte 

x x x x x Separate on-board, off-board buffers, field programmable gate array 
device decode, 3 channel timer, modem control leads, small wire 
wrap area. CMC69/15 Rei Data 

x x x x x Provision for on-board power supply, RS-422. CMC69/04 RCI Data 

x x x x x x Three 16-bit timers, DMA buffered bus. M68MM19A Molorola (1939) 

Bold face Indlcales additional dala is provided on the page noted. 
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MICROCOMPUTER BOARDS 

General 1/0 Memory 

Instruc-
Data tion Clock Directly SuppliedlExtra Capacity (K bytes) 

Word Word Freq. Address. 
Size Size CPU MiniMax Bus Serial Parallel Words 
(bits) (bits) Type (MHz) Type Ports Lines (K bytes) RAM (P)ROM 

8 8-32 6809 4 STD 0 0 64 2 8 

8 8 6809 4 Proprietary 1 32 64 1/2 0/16 

8 16 8X300 8 Proprietary 4 0.256 

8 12 80C35 0/3 Proprietary 1 27 4 0.25/2 2/4 

8 8-24 8080 2 Multibus 1 48 64 16 0/16 

8 8-24 8080A 0.75 Proprietary 0 24 64 0.5 0.5 

8 8-24 8080A 0.75/2 STD 2 32 64 4 4/4 

Q) 8 8-24 8080A 1.02 MCS 0 24 32 1 on 
-C 8 8-24 8080A 2 MCS 3 0 32 1 0/7 

::::s 8 8 8080A 2 S-100 2 24 64 4 4 
CD 
C 
0 8 8-24 8080A 2 Multibus 1 48 64 114 0/16 ...... 
() 
Q) 8 8-24 8080A 2 Multibus 0 24 64 0.512 0/4 
Q) 

8 8-24 8080A 2 Multibus 1 48 64 1 0/4 U) 

'- 8 8-24 8080A 2 Multibus 1 48 64 1 0/8 
Q) 

8 8-24 8080A 2 Multibus 1 48 64 1/4 32 ...... en 
CO 8 8-24 8080A 2 Multibus 1 48 64 2 0/8 

~ 8 8-24 8080A 2 Multibus 1 48 64 \ 1/4 32 

8 8-24 8080A 2 Multibus 1 48 64 4 0/8 

8 8-24 8080A 2 Multibus 1 48 64 1/4 32 

8 8-24 8080A 2 Multibus 1 48 64 1/4 16 

r·~ 8 8 8080A 2 Flexibusll 1 16 64 1 0/7 
l!; 8 8 8080A 2 Flexibusll 1 32 64 1 0/3 
~ 
l~ 8 8-24 8080A 2.05 Multibus 1 48 64 1 0/8 

r.~ 
,. 

8 8-24 8080A 2.15 Multlbus 1 48 64 4 0/8 

8 8-24 8080A 2.76 Multibus 1 24 64 16/16 018 

~ 
8 8-24 8080AF 2 Proprietary 2 64 1/4 2/8 

8 8-24 8080A-2 2.15 Multibus 1 48 64 4 0/8 

,. 
8 8-24 8080A-2 4.8 Multibus 1 48 64 4/8 0/32 ! 

I 8 16 8085 3/5 Multibus 2 12 . 64 0 6 

8 19 8085 4 Cyberbus 0 0 512 0/1 0/2 

8 16 8085 5 Multibus 1 48 64 6/6 0/16 

8 16 8085A 0.5/5 STD 1 0 64 0.25/2 0/8 

8 8-24 8085A 2 None 1 22 64 0.25 2/4 

8 8-24 8085A 2 Muitibus 1 22 64 0.5 2/4 

Sequenced alphanumerically by data word size, CPU type and increasing clock frequency. 
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MICROCOMPUTER BOARDS 

Software Support 

Hard-
Oper- ware 

Assem- Debugl lang- ating Sup-
bier Monitor Editor uage System port Comments Model Source line 

X 10 msec. timer w/ interrupt control. DMA control to external memory. 
Dynamic RAM refresh clock. Single + 5v operation. 7889 Pro-Log 

x x x x x Provision for on-board power supply, buffers/terminators on parallel 
lines, RS232, 422, or loop on serial. Optional CMOS RAM. CMC69/04A RCI Data 

x Single step control, instruction insertion from DIP switches, and 
Wire-Wrap development area. 8X300KT100SK Signetics 

x x x x Has 28-key keypad and 7-digit display. Tutorial and development 
tool versions. Concept-48 Intersil 

x x x x x x Two BLX connectors for modular expansion BLC-80/116 National 

x x Accessories available for memory expansion, teleprinters, CRT 
terminal cassette interface. MMD-1 EL Instr 

x x x x x x Handles hex or octal data entry and display. Includes single-step 
register examination, breakpoints cassette load/dump, PROM 
programming. MMD-2 EL Instr 

x x Expansion capability without backplane. MCS80-0013 Bedford 
Q) 

x x Flexible packaging and cabling. MCS Bedford "0 

x x x Real-time basic training system with RS232 printer/terminal :::l 
inter1ace. Basic editor/interpreter with utilities and additional4K of (9 
RAM. AMTS IntCompSys 10 

C 
x x x x x x Sockets for interchangeable line drivers and terminators, 0 

programmable communications interface, single-level interrupt. iSBC80/10B Intel ..-
() 

x x x x x x Four interrupts. BLC-80/07 National Q) -
x x x x x x BLC-80110 National Q) 

en 
x x x x x x Extended temperature (-40°C to 85°C) version available. BLC-80/11 National 

~ 

x x x x x x Two BLX connectors for modular expansion BLC-80/11A National Q) 
1i5. 

x x x x x x Extended temperature (-40°C to 85°C) version available. BLC-80/12 National CO 
x x x x x x Two BLX connectors for modular expansion BLC-80/12A National ~ 
x x x x x x Extended temperature (-40°C to 85°C) version available. BLC-80/14 National 

I x x x x x x Two BLX connectors for modular expansion BLC-80/14A National 

x x x x x x CLB-80/11B National 20 

x x x x x RS-232, on-board battery 1806A Xycom ~ 
x x x x x RS-232, on-board battery 1810Z Xycom ~ 
x x x x x x For severe environmental operation conditions: -55°C to 85°C, 5 G ~ vibration - 5 Hz to 2 kHz, 15 G shock - 11 ms, 0 to 95% ~ humidity. SECS80/10A EMM .. x x x x x x Programmable USART, two programmable 16-bit BCD and binary 

timers. Eight-level priority interrupt logic, Multimaster control. iSBC80/20-4 Intel ~ 
x x x x x x Sockets· for 804118741A interface, 12 levels of programmable ~ interrupt control, RAM battery backup, Multimaster control. iSBC80/30 Intel 

~ 
x x x x Keyboard, tape cassette interface, 8 digit display. TK-80A NEC-Micro ~ 

~ 
x x x x x x Eight vectored interrupts, 3 on-board timers, multi-processor ~ capability, RAM and ROM can share same address space, battery 

backup logic. BLC-80/204 National ~ 
x x x x x Two programmable 16-bit BCD and binary timers, eight-level ':': 

programmable interrupt control, memory protected. iSBC80/24 Intel ~ 
x x Has both 8085 and 8088 processors, only one of which operates at a ~ 

time. Optional battery-backed calendar clock, math chip. 8108 HI Micro 

x x x x x x CPU card, 2 or 4 MHz clock is switch-selectable. 1085 Cybersys 30 

x x x x x x Includes CRT display controller and ASCII keyboard input port. MC85 Comark 

x x x x x Memory and peripheralI/O cards are available for systems. ACS/80 Appl Sys 

x x x x x Sockets for 4K bytes of EEPROM. Four-level vectored interrupt, 
sockets for 4K bytes of EEPROM. TTL serial I/O interface. 
Multimaster control. iSBC80/04 Intel 

x x x x x Programmable 14-bit timer, four-level vectored interrupt, TTL serial 
I/O interface, Multimaster control. iSBC80/05 Intel 

Bold face indicates additional data is provided on the page noted. 
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Ie MASTER 
MICROCOMPUTER BOARDS 

General 110 Memory 

Instruc-
Data tion Clock Directly SuppliedlExtra Capacity (K bytes) 
Word Word Freq. Address. 
Size Size CPU MiniMax Bus Serial Parallel Words 
(bits) (bits) Type (MHz) Type Ports lines (K bytes) RAM (P)ROM 

8 8-24 8085A 2 Multibus 1 22 64 0.512 0/8 

8 8-24 8085A 2.45 Multibus 1 - 64 16 0/16 , 
8 16 8085A 2.5/5 Multibus 1 48 64 4 0112 

8 8-24 8085A 2.76 Multibus 1 42 64 16 0/8 

8 8-24 8085A 2.76 Multibus 4 10 64 0/8 

8 8-24 8085A 2.76 Multibus 4 10 64 16 0/8 

8 8-24 8085A 2,45 Multibus 1 - 64 16 0/16 

OJ 
8 16 8085A 3 Proprietary 1 44 64 1.28 0/4 

"'0 
:J 8 16 8085A 3 Multibus 3 48 64 4 01128 

CD 8 16 8085A 3 Proprietary 1 44 64 1.28 0/4 

C 8 8-24 8085A 3/3.125 STD 1 0 64 1/4 8 
0 

+oJ 
() 8 16 8085A 3/5 SMP 1 16 64 2/10 0/16 
OJ 
OJ 

8 16 8085A 3/5 Proprietary 3 16 64 2/10 0/16 

C/) 8 8-24 8085A 3.07 Multibus 1 48 64 2 0/16 
:r.... 
OJ 

8 8-16 8085A 5 CAMAC 2 16 64 16/16 0116 +oJ en 
CO 
2 8 8-16 8085A 5 Proprietary 1 0 64 0.256 0.256 

8 8-24 8085A 6.144 STD 1 0 64 2 8 

~ 
8 16 8085A-2 2/5 Multibus 1 22 64 0.5/9 0/32 

~ 8 8-24 8085A-2 2.4/4.8 Multibus 1 48 128 4 0/32 

~ 8 8-24 8085A-2 2.4/4.8 Multibus 1 48 128 8 0/32 
~ 7- 8 16 8085A-2 5 Multibus 2 0 64 64 4/32 , 

. 8 20 8088 3/5 1SI-11 4 8 1000 16/64 2124 

pi 8 8-32 8088 4.2/5 Multibus 1 24 1000 4/16 0/32 

~ 
~ 8 8-32 8088 4.8 Multibus 0 24 1000 4/4 0/64 

I 
~ 

8 20 8088 5 Multibus 4 0 1000 8 0/16 

':-: 
8 16 8088 5 Proprietary 4 16 64 4 0/32 ! 

~ 
8 20 8088 5 Multibus 2 0 1000 64 4/32 

8 8-16 8748 6.11 64/128 1/2 

8-16 8 F387X 2 F8 1 64 2/4 2 

8-16 8-24 6809 112 1 16 64 0/8 

8-16 16 8080A 2.05 Multibus 2 48 64 1/4 0/16 

8-32 8-48 68000 10 Mliitibus 2 40 16K 32/128 0164 

Sequenced alphallumerically by data word size, CPU type and increasing clock frequency. 
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MASTER SELECTION GUIDE 
MICROCOMPUTER BOARDS 

Software Support 

Hard-
Oper- ware 

Assem- Debug! Lang- atlng Sup-
bier Monitor Editor uage System port Comments Model Source Line 

X X X X X X Four vectored interrupts, on-board timer, multiprocessor 
capability. BlC-80/05 National 

X Accepts low-level signal down to 10 mY. DT3754 Data Trans 

X X X X Seven CPU boards in series. OS board has math processor and 12 
interrupt inputs. AMSSeries Siemens 

X For severe environmental operation conditions: -55°C to 85°C, 5 G 
vibration - 5 .Hz to 2 kHz, 15 G shock - 11 ms, 0 to 95% 
humidity. SECS80/30 EMM 

X Has both 8085 and 8088 processors, only one of which operates at a 
time. Optional battery-backed calendar clock, math chip. SECS80/544 EMM 

X X X X X X Four-channel communications computer or intelligent slave for 
communications expansion. Twelve levels of programmable 
interrupt control. iSBC544 Intel 

X Accepts high-level analog inputs to ± 10V. DT3752 Data Trans 

X 256 bytes of CMOS RAM battery backup. SMP-80 is Eurocard 
version. SKC-85 Siemens 0.> 

"0 
X X X X X X AMS-D11 Western ::l 

X SKC-85 Western 10 (9 

X X X X Optional external clock input. Tri-State bus drivers may be disabled C 
for DMA operation. Addressable words expandable to 116K bytes. 7801 Pro-log 0 

-+-0, 

x x X x Seven CPU board versions with 8080, 8085, or 8088 CPUs. SMPSeries Siemens C,,) 

x x x x x x SMP-E6 Western 
,0.>, -

0.> 
x x x x x x Three sockets for distributed digital 110 processing, 12 levels of (f) 

programmable Interrupts, three programmable'counters. iSBC569 Intel 
~ 

x x x x x x Three real-time clocks, 28 Interrupt sources, optional hardware math 0.> 
-+-0 

package. System is designed for process-control applications. 3885-ZIA Kinetic Sys CJ) 

CO 
x Milertronics will do programming and interfacing, if desired. PDC-102 MilerTron ~ 

X x 10 msec. timer wI interrupt control. Control port for memory 
expansion. RS232C interface for CRT terminal. Selectable DTE/DCE 
configuration. 7885 Pro-log 

x x x x x x Software-transparent to Intel SBl90/05, has three SBX connectors, 
fast-mode selection for CPU clock, needs ± 12V for RS-232. ZX-80/15 Zendex 

x x x x x BlC-80/24 National r .~, 
x x x x x BlC-80/28 National 20 

x x x x x x Hardware and software-compatible with Intel Series IIIPC-85. Runs ~.~ 

all development systems. ZX-85 Zendex 
rl-

x x x x DMA access to lSI-11 bus. Has external STD bus and minimum of 4 r·-, 
RS423 serial ports with full modem control. FEP-11l Nortek 

x x x x x See iSBC86/14. ROM/PROM expandable to 64K bytes with iSBC 341 ~~ Multimodule. iSBC88/25 Intel '.' 
x x x x x x Measurement and control computer. On-board AID converter, 3 iSBX .,;:: 

connectors, 3 programmable timers, 4 EPROM sockets. iSBC88/40 Intel ~ 
x x x x x x Intended as coprocessor for DCS 86/16 or as 8-bit processor for 

Multibus systems. Three timers. DCS86/8 Dist Comp ~ 
x x x x x x SMP-E8 Western "I 

x x x x x x Convertible to ZX-85. Runs CP/M-86. " ZX-88 Zendex 

IMC100 MCC 
..::: 

x x x x x x Includes teletypewriter operating system and programmable baud F3870-PEP Fllrchlld 
rates. (1253,1254) 

x x On-board decoding for 8 pages of off-board 110. PROM, RAM, 
on-board 110 and off-board enables addresses are user definable. 
Buffered bus. OB8902 Omnibyte 30 

x x x x x x 48 individually programmable parallel 110 lines. Available built to 
MIl883 Standard. DCS8010A Dist Camp 

x x x x x x ROM, RAM, on-board 110 and off-board addresses user defineable. 
Contains 3 16-bit timers and 7 levels of vectored interrupts. OB68K1 Omnlbyte 

Bold face Indicates additional data is provided on the pago noted. 
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MICROCOMPUTER BOARDS 

General I/O Memory 

Instruc-
Data' tion Clock Directly Supplied/Extra Capacity (K bytes) 
Word Word Freq. Address. 
Size Size CPU Min/Max Bus Serial Parallel Words 
(bits) (bits) Type (MHz) Type Ports Lines (K bytes) RAM (P)ROM 

12 12 6100 0/2 Proprietary 0 18 384 0 0 

12 12 6100 0/2.46 Proprietary 0 32 48 4 12 

12 12 6100 2.5 Dedicated 2 12 4 0.256/1 1 

12 12 6100 3.3 Multibus 1 36 32 4x12 4x12 

12 12 6100 5.7 Proprietary 1 24 4 0.256 1/1 

16 16 2 Proprietory 1 0 256 256/0 0/0 

16 16 AMZ8002 4 Multibus 2 24 512K 32K/0 0/8K 

16 18 Custom . 512 1 0 512 0 0 

16 24 Custom 4000 1 0 4000 0 0 
Q) 
-0 

16 16-32 Custom 4 Scout-bus 16/32 128 0 0 

.-
:::l 

16 16-32 Custom 4 Maxi-bus 32 128 2/6 0/6 (9 

C 16 16 Custom 8.3 Proprietary 1 32 0 0 0 
..... 16 
C,.) 

16 F9445 16/20 Multibus 2 32 64 8 0/32 

Q) 

Q) 
C/) 16 16 Macrologic 10 NOVA 1 8 32 32 2 

~ 16 16 mN602 8.3 Proprietary 2 16 20 8/0 0/16 
Q) ..... 
(f) 

16 16 mN602 8.3 Proprietary 2 16 32 16/0 0116 CO 
~ 

16 16 mN602 8.3 Proprietary 1 32 0 0 

16 24 NS16032 10 Multibus 1 24 16000 32/128 118 

16 15 TMS9900 3 Proprietary 1 16 64K 0 0 

16 16 TMS9900 3 - Proprietary 1 16 64K 214 2/8 
r·' 
[!; 16 16 TMS9900 3 Proprietary 1 16 64K 2/4 2/8 

~ 16 16 TMS9900 3 TM990 1 16 64K 0/128 4/16 

[~ 16 16 T-ll 4.91 LSI-ll 2, 4 64 4/8 0/32 , •.•. 
16 16-32 WD9000 2.5 Internal 2 24 128K 64 0 

~ 

16 8-32 WD90008 3 Internal 2 64K 

i • 

, .. 
16 16 Z8001 2.5/3.9 Proprietary 2 32 16M 32148 4116 

16 16-24 Z8001 4 Multibus 0 0 16K 0 0/2 

[4 

II 16 16 Z8001 4 Flexibuslil 2 0 lOOK 20 16 

16 16 Z8001 4 Z-bus 2 0 8M 32 0/8. 

16 .16 Z8002 2.5/3.9 Proprietary 2 32 64K 32148 4116 

16 32 68000 2 VERSAbus 2 60 16000 16 8/64 

16 16 68090 4/8 S-lOO 16K 0 0 

16 16 68000 8 VERSAbus 2 16000 32/128 0164 

16 8-32 68000 8 EXORciser 2 32 16000 32 8/64 

Sequenced alphanu'merically by data word size, CPU type and increasing clock frequency. 
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MASTER SELECTION GUIDE 
MICROCOMPUTER BOARDS 

Software Support 

Hard· 
Oper· ware 

Assem· Debug! lang· ating SUp· 
bier Monitor Editor uage System port Comments Model Source line 

X X X X Similar to LP-12 but omits on·board memory. Addresses 32K words 
of external memory. LP-12P IntCyber 

X X X x CMOS. Two-latched 12-bit ports and two 4-bit ports. LP-12 IntCyber 

x x x 16 key pad, 8 digit LED display, Kansas City cassette interface. 
Separate Vcc with LED display for CMOS applications. PDP-8 
compatible instruction set, power supply included. HB61000-1 Harris 

x x x x CMOS. Real-time clock and on-board monitor. Software compatible 
with PDP-8 microcomputer. PPS-1201 PC/M 

x x x x x x Keyboard, 2 4-digit LEDs on card. InterceptJr. Intersil 

x x x x x x Also available as complete system S/20 Data Gen 

5 programmable counterltimers; vectored maskable and nonmask-
able interrupts. AM96/4116A AMD (1901) 

x x x x 2106AK HP 

x x x x 2108MK HP 

x x x x x x Isolite auto self test, floating point option, real-time clock. Hardware (]) 
multiplication and division. NM4/04 Comp Auto 10 "0 

x x x x x x Floating point option, real-time clock, 8 channels of I/O from ::J 
on-board I/O distributor. Intelligent cable interfaces, Pascal. NM4/10 Comp Auto CJ 

x x x x x x Memory and I/O device communicate with two independent buses. MP/200 Data Gen C 
0 

x x x x Prototyping evaluation and programming board, on-board EPROM +oJ 

programmer, ± 12V supply used for P-S-232C operation only, 25V PEP-45 Fairchild C,) 

supply for EPROM programming only. (1711.1716) (]) 

x x x x x x 2103LK HP (]) 
C/) 

x x x x x x Programmed priority interrupts. Fortran, Pascal, Basic. MP/OS ~ 

operating system. MBC/2 Data Gen (]) 
+oJ 

X X X X X x Programmed priority interrupts. Fortran, Pascal, Basic. MP/OS en 
operating system. MBC/3 Data Gen CO 

~ 
x x x x x x MP/100 Data Gen 

x x x x x x B16000 Nallonal (1365) 

x x x x CPU20f Tau Zero 

x x x x x x Two interval timers. TM9900/100MA TI 20 

x x x x x x Three interval timers. TM9900/101MA TI r·~ 

l! 
x x x x x x Memory mapped address space to 1M bytes. TM9900/102 TI 

x x x x x Has full instruction set of PDP-11. SCB11/21 DEC ~ 
x x x x Single board Pascal Micro Engine, 64K bytes on-memory expansion '. 

board. WD0900 Western r
l

-

X X X X x Includes floppy disk controller, DMA, switch selectable for single or 
double density. Standard or mini-size up to 4MB storage. Baud rate 
selectable. WD/900 Western -.' x x x x x x 05-6168-01 Zilog 

x x x x x x Has unique memory management circuit on-board to map logical2K :.~ 
pages to physical pages. Optional 9511 math processor speeds 
calculations. B1017 Cent Data 

~.~ 
x x x x x 1868+A Xycom 'I-

x x X x x Z8000MPU ZIIOD (1581,1601) 

x x x x x x 05-6101-01 Zilog 30 

x x VMC68K/15 National 

x x x x x x Dual processor unit, 8 MHz 68000 and 4 MHz Z-80A, 32-bit wide 
architecture, software-controlled switching. DPU Cromemco (1914) 

x x x x x Shared RAM permits DMA operation with VERSAbus intelligent 
peripheral controller modules. Has local 8-bit I/O bus and three M68KVM02 Motorola 
16-blt timers. (1937.1938) 

x x x x x x 3 16-bit timers, user Wire Wrap area, 6 prioritized interrupt levels. MEX68KDM Motorola 

Bold face Indicates additional data Is provided on the page noted. 
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MICROCOMPUTER BOARDS 

General 110 Memory 

Instruc-
Data tion Clock Directly SuppliedlExtra Capacity (K bytes) 
Word Word Freq. Address. 
Size Size CPU MiniMax Bus Serial Parallel Words 
(bits) (bits) Type (MHz) Type Ports Lines (K bytes) RAM (P)ROM 

16 16 68000 VMEbus 16000 0/64K 01128 

16 16 68000 VERSAbus 40 16000 32/64 0164 

16 8-32;16 68000;SNC68000 8 VMEbus;VME 16 16000;16M 8;8K/0 48;oi48K 

16 16-64 68000 8/10 Multibus 16000 0.256/16 0/64 

16 ; 15 ' 74S481 TM990 64K 

16 8-48 8080A Multibus 1000 0/32 
(]) 

'"0 
::J 

16 . 20 8086 2.5/5 Proprietary 48 1000 2/4 

CJ 16 8-48 8086 4.92 Multibus 24 1000 32/64 0164 

C 16 8-40 .8086 Multibus 1000 0/32 
0 16 8-48 8086 Multibus 24 1000 32/32 0116 

+--' 
(.) 
(]) 16 8-48 8086 5/8 Multibus 24 1000 8/16 0/32 
(]) 

C/) 
16 

~ 
16-40 8086 5/10. Multibus 24 1000 2/12 0/24 

(]) 16 8-32 8086 5/10 
+--' 

Multibus 24 1000 32/128 0132 
en 
CO 

16 , 20 8086 5/10 Multibus 24 1000K 8/16 0/64 2 
16 20 8086 Multibus 48 64K 0/32 

16 20 8086-2 5/8 Multibus 24 1000 32/64 01128 

16 20 8086-2 5/8 Multibus 24 1000 128/256 01128 

16 8-48 8086-2 5/8 Multibus 24 1000 8K 01128 

16 16 9440 12 NOVA 32 32 4 

16 16 9440 8/12 Proprietary 32 

Sequenced alphanumerically by data word size, CPU type and increasing clock frequency. 

1768 © IC MASTER 1983 



MASTER SELECTION GUIDE 

MICROCOMPUTER BOARDS 

Software Support 

Hard-
Oper- ware 

Assem- Debugl lang- ating Sup-
bier Monitor Editor uage System port Comments Model Source line 

X X Supports 110 channel for large variety of peripheral and I/O 
functions. MVMEll0 Molorola (1936) 

X x x x x Programmable timer/counter VERSA bus interface, system 
controller functions include bus arbitration, system interrupt 
processing, test signal, and self-test. VERSAmoduie Motorola 

x x x x x x 
CPU module, optional memory management unit, programmable 
real-time clock, 7 levels of interrupt. SMVME2000 Signellcs (1966) 

x x x x x x On card 4 channel DMA hard disk and streaming tape interface, 
BYTE-swap buffer, twin expansion connectors, and memory 
management unit MlZ-68 Heurikon 

x x x x x x High performance CPU module software compatible with 100MA or 
101M. Supports floating pOint and extended integer arithmetic 
instructions. TM990/1481 TI (1564) 

x x x x x x For severe environment: operating temperature 55° to 85°C vibration 
5g 5 Hz to 2kHz, meets Mll-E5400, 16400, and 4158. SECS86/05 EMM Q) 

SDK-86 Intel 
"'0 

x x x x x x 
::J 

x x x x x. x 2 BlX connectors BlC-86/1213 National C) 
x Two programmable timers, nine level vectored priority interrupts. SECS80/86 EMM C 

x x x x x x Two programmable timers, nine-level vectored priority interrupts, 0 
ROM/PROM expandable to 64K with iSBC Multi-Module. iSBC-86/12A Intel 10 -() 

x x x x x x Two programmable timers, nine-level vectored priority interrupts, Q) 

ROM/PROM expandable to 64K with iSBC Multi-Module. iSBC-86/05 Intel Q) 

x x x x x Three serial 110 channels. Two allow use of high-level bit protocols. DCS86/16 Dist Comp 
C/) 

~ 
x x .x x x x Two programmable timers, programmable interrupt controller, Q) 

ROM/PROM expandable to 32K bytes on board. MBC-86/12 Matrox -(J) 

x x x x x ZX86 Zendex ctS 
~ 

x x x x x AMS-DB Western 

x x x x x x iSBC-86/14 Intel 

x x x x x x iSBC-86/30 Intel 

x x x x 2 BlX connectors BlC-86/05 National 

~ \ 
X X X X X x Compatible with industry standard 15" x 15" I/O controllers. Up to 8K r.: bytes of program autoload PROMS. Memory control and parity ...-: 

logic. GlOW-16 Fairchild 
~ 

x x x x Nova instruction set, PROM resident entry and debugging program. ~ Up to 4 I/O controller boards memory expansion to 64K bytes. SPARK-16 Fairchild 20 !I! 
'IT 

-: . 
...::: 
:.: 
~..: 
'.-, 

Bold face indicates additional data is provided on the page noted. 
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SUPPORT BOARDS 

Supported For Additional 
System Manufacturer Function Part Number Source Data, See Page 

BlC-80/- Series National Analog'l/O BlC-8737 National 
BlC-8715 

I/O Expansion BlC-508 
BlC-517 
BlC-519 
BlC-556 
BlC-8534 
BlC-8538 

I/O Memory BlC-104 
Expansion BlC-116 

Memory BlC-8016 
BlC-032 
BlC-048 
BlC-064 
BlC-0128 
BlC-0256 
BlC-0384 

Q) BlC-0512 

"'C BlC-8016(A/B) 
BlC-8032(A/B) 

::J BlC-8048(A/ B) 
C!:) BlC-8064(A/B) 

c BlC-411 
BlC-8432 

0 BlC-464 
':t:: 
(,) Peripheral BlC-8201 
Q) Controllers BlC-8221 
Q) BlC-8222 
en BlC-8224 

.'- BlC-8225 
Q) BlC-8488 
+'" BlC-8545 
(J) 

ctS 
~ CDP18S00 RCA A/D or D/A CDP18S642-44 RCA 1958 

Converters CDP18S647-48 1958 
CDP18S654 1958 
CDP18S657-58 1 1958 

Digital I/O CDP18S640A, A1 1957 
CDP18S646 1957 
CDP18S650-52 1957 
CDP18S660 1957 
CDP18S662-63 1957 

Memory CDP18S620-622 1957 
CDP18S623A 1957 
CDP18S625-632 1957 

Peripheral CDP18S661B 1958 
Interface CDP18S661V3 1958 

Serial/MODEM CDP18S641A 1957 
Interface CDP18S663V1, 1957 

V2, V3, V4 

EXORbus Motorola Digital I/O 9620A Creative Micro 1912 
9622 Systems 1912 
9650A 1912 
9657 1911 
96103 1912 

Floppy Disc 9671 1912 
Controller 

Memory 9616 1911 
9635/9636/9637A 1911 

.\ 9634/9638 1911 
9670 1911 

Programming 9614/9617/9618 1912 
Heads 

Prototyping 9610/9612 1912 

Relay 96702 1912 

Timers 9640A 1912 
9661 1912 

EXORbus Motorola AID or D/A ST-6800, -DA, -ADX Datel-I ntersil 
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MICROCOMPUTER SUPPORT BOARDS (cont) 
Supported 

System Manufacturer Function 

EXORbus Motorola Memory 
(Cont.) 

. 

EXORciser Motorola Memory 
Micromodule bus 

I 

iSBXbus Intel Analog Input 
Module 

Analog Output 
Modll'e 

Bit Serial 
Communication 

EPROM Module 

GPIB Module 

Numeric Data 
Processor 

Parity Module 

Memory 

LSI-11, -1112 DEC AID or D/A 
PDP-11/23 

LSI-11 DEC Memory 

PDP-11 

VAX 

'M68MM01 Motorola DI A Converters 
Monoboard 
CPU 

AID Converters 

ACIAModule 

GPIB 

24 Channel 
Optoisolator 

Memory 

Memory Expansion 

Parallel Interface 

321N/320UT 

PIA I/o. 

16/32 Relay 
Output 

RS232C to 
TTY Adaptor 

Serial I/O 

Microsystem Motorola AID Module 
I/O Channel 

Analog Input 

Analog Output 

© Ie MASTER 1983 

Part Number 

M68MM04, 04A 
M68MM06 
M68MM09 
M68MM21,21-1 
MEX6808-22 
MEX6816-1HR, 

-22D, -22S 
MEX6832-1HR, -22 
MEX6848-1 HR, -22 
MEX6864-1 HR, -22 
MEX68RR 

MBC016D 
MBC032D 
MBC048D 
MBC064D 

iSBX311 

iSBX328 

iSBX3S2 

iSBC341 

iSBX488 

iSBC337 

iSBC303 

iSBC301 
iSBC302 

ST-LSI, -ADX, -DA 
ST-LS12, -ADX, 

DMA, RLY 
ST-LSI2 
ST-728 

TMM10010 

TMM20000 

TMM30000 

M68MMOSC 
M68MM1SCV 
M68MM1SCI 

M68MM1SA,A1, 
B,BEX 

M68MMOSA, B 

MEX68S0, SO-2 

M68MM12, 12A, 12-1 

M68MM13C, D 

MEX681S-3 

M68MM16-1, -2,-3 

M68MM22 

M68MM03 

MEX6820, 21-2 

M68MM13A, B 

M68MM11 

M68MM07 
M68MM18 

M68RAD1 

MVME600 

MVME60S 

Source 

Motorola 

Synertek 

Intel 

DateJ-lntersil 

TI 

Motorola 

Motorola 

IC MASTER 
For Additional 
Data, See Page 

1940 
1940 
1940 
1940 
1940 
1940 

1940 
1940 
1940 
1940 

1983 
1983 
1983 
1983 

1933 
1933 

1933 
1933 

1939 
1939 
1939 

1939 

1939 

1940 

1940 

1940 

1940 

1940 

1940 

1940 

1940 

1940 

1940 
1940 

1941 

1941 

1941 
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-MICROCOMPUTER SUPPORT BOARDS (cont) IC MASTER 
Supported For Additional 

System Manufacturer Function Part Number Source Data, See Page 

Microsystem Motorola Floppy Controller M68RFDC1 Motorola 1941 
1/0 Channel 
(Cont.) Magnetic Tape MVME435 1941 

Adapter 

Opto Isolated MVME610/615/620 1941 
1/0 Modules MVME620/625 1941 

Parallel Port MVME410 1941 

Remote 1/0 M68RI01 1941 

RS232 Port MVME400 1941 

SASI Bus Interface MVME420 1941 

Winchester - M68RWIN1-1, -2 1941 
Controller 

Multibus Intel AmZ8000 Am96/4018 AMD 1705 
Evaluator 

Board Set PS/1110 1907 
PS/1210 ~907 

Communication AM95/3310 1905 
Q) and I/O 

~ Floppy Disk AM95/6120 1904 
:J 
(9 Controllers AM95/6110 1904 

C Memory AM97/0064 1903 

.2 AM97/0128 1903 
..... AM97/0256 1903 
0 AM97/0512 1903 
Q) AM96/1000A Series 1903 
Q) 

(J) Memory and I/O AM95/5132 -1905 
lIo... 
Q) ..... 

Multibus Intel AID or D/A ST-711 Datel-I ntersi I 1933 C/) 

CCS ST-711 RLY8D 1933 
~ ST-711 RLY16D 1933 

ST-716 1933 
ST-724 
ST-732 1933 
ST-800, DA, ADX, 

DAX 

Multibus Intel Anarog I/O CBC8730 Series Diversified 
Technology 

Memory CBC064 

Memory and I/O CBC104 
CBC108 
CBC116 

Multibus Intel Communications iSBC534 Intel 
Expansion 

Digital Controller iSBC569 

Diskette ISBC204 
Controller 

Disk Controllers ISBC208 
ISBC215X 
iSBC218 
ISBC220 

EPROM Expansion ISBC340 
iSBC416 
iSBC464 

Ethernet Controller iSBC550 

I/O Expansion iSBC517 
iSBC519 

Intelligent iSBC544 
Communications 
Controller 
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MICROCOMPUTER SUPPORT BOARDS (cont) 
Supported 

System Manufacturer Function 

Multibus Intel Memory 
(Cont.) 

Memory and I/O 
Expansion 

Optically 
Isolated I/O 

RAM Expansion 

Vidio Display 
Controller 

Multibus Intel Non Volatile RAM 
Memory 

Multibus Intel Memory 

S100 Bus Cromemco Analog I/O 

Digital I/O 

Graphics 

Memory 

Digital 

Series/800 National Memory Expansion 
CIMBUS 

Serial I/O 

CIMBUS/ 
Distributed I/O 
Bus Interface 

Analog Input 

Analog Output 

STD Bus Micro Link AID or D/A 
Converter 

Calculator 

Calendar/Time 

Controller 

CRT Controller 

Development Card 

Event Counter 

Floppy Disk 

Keyboard 
Controller 

MODEM 

Opto Isolator 

Output Driver 

Printer Controller 

PROM Programmer 

TTL I/O card 

© Ie MASTER 1983 

Part Number 

iSBC012B 
iSBC016A1028A/ 

032A1056A1064A 
iSBC064 
iSBC090 
iSBC094 

iSBC108A1116A 

iSBC556 

ISBC300 

iSBC270 

NVR8010 

TMM40010 

D+7A I/O 
ADC-12 
DAC-12 

4PI0 
8PI0 
lOP 
GPIB 
TU-ART 
PRI 

SDI 

16KZ 
32KBS 
64KZ 
256MSU 
512MSU 
MCU 

QUADART 
CSP 

" 

CI M-1 00/1 04/1 08 

CIM-201 

CIM-230 

CIM-411 

CIM-421 

STD081 
STD139 

STD102 

STD074 

STD141 

STD098 

STD130 

STD061 

STD101 

STD072 

STD138 

STD100 

STD140 

STD096 

STD114 

STD129 
STD134 

Source 

Intel 

Stynetic 
Systems 

TI 

Cromemco 

National 

Micro Link 

IC MASTER 
Fo(Additional 
Data, See Page 

1922 
1927 
1927 

1928 
1929 
1921 
1924 
1923 
1930 

1931 

1918 
1920 
1919 
1915 
1915 
1915 

1925 
1926 

1950 

1950 

.1951 

1952 

1952 
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MICROCOMPUTER SUPPORT BOARDS (cont) 
Supported 

System Manufacturer Function Part Number 

STD Bus Micro Link USART STD073 
(Cont.) STD135 

STD136 

TM990 TI Analog I/O TM990/1241 

Digital I/O Module TM990/C310 

Digital and Analog TM990/56X 
I/O Termination 
Panel 

48 TTL I/O Lines TM990/310 

48 TTLI/O TM990/311 
24 rna Lines 

Asynchronous TM990/C307 
Communication 
Module 

X.25/HDLC TM990/C308 
Communication 
Module 

Floppy Disk TM990/303A 
Controller 

High Power TM990/309 
Interface 

IEEE 488 TM990/314 
Controller 

Memory Expansion TM990/C201 
Module 

RAM/EPROM TM990/201 
Memory 

RAM/EPROM/ TM990/202-X 
CMOS RAM 
Memory 

DRAM Memory TM990/203 
TM990/203A-XX 

CMOS RAM TM990/204 
Memory 

Low-level Analog TM990/315 
Input for 
Instrumentation 
Gauges 

Microcomputer TM990/C101MA 
Module 

Pulse Timer/Event TM990/317 
Counter 

RS232/RS422 TM990/307 
Expansion 

. Speech Output TM990/306 

VERSAbus Motorola Color Graphic VM40 
Controller 

Communications VM30 
Controller VM31 

Disk Contr:oller VM21 

Floppy Disk VM20 
Controller 

Memory VM10 
VM11 
VM80 

Peripheral VM60 
Controller 

VMEbus Motorola GPIB Controller MVME300/301 

Memory MVME200/201 
MVME210 

VMEbus Motorola Disk Controller SMVME4300 

Memory SMVME3100 

System' Controller SMVME1500 

1774 . Last'Page This Section. Next Page 1901. 

IC MASTER 
For Additional 

Source Data, See Page 

Micro Link 

TI 1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

1564 

Motorola 1938 

1938 
1938 

1938 

1938 

1938 
1938 
1938 

1938 

Motorola 1936 

1936 
1936 

Signetics 1970 

1968 

1964 
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Advanced Micro Devices 
MICROCOMPUTER BOARDS 

Am96j4116A 
AmZ800016·Bit 
MonoBoard Computer 

Features 
o One of the SupercomponenFM family of LSI-intensive 

boards 

o AmZ8002 CPU with 4.0MHz operation: a powerful 
instruction set; eight addressing modes; a wide 
variety of data types ranging from bits to long words 

o 32K bytes of dual-ported high~speed memory 
supporting Advanced Acknowledge (AACK) signal 

o 8K bytes of PROM/ROM space 

o Addresses up to 512K bytes of memory with 
internal paging arrangement 

© IC MASTER 1983 

o Two RS232 serial I/O ports (Am9551) 

o 24 parallel I/O lines (Am8255A) 

o Five programmable counter/timers (Am9513) 

o Multimode interrupt control (23 sources, 10 lines): 
vectored interrupts (eight lines); non-maskable 
interrupts (four OR-ed sources); maskable interrupts 
(one line, multiple sources) 

o Power-fail capability 

o Compatible with Multibust standard, SSC-80 card 
format . 

o 100% burned in for enhanced reliability 
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Advanced Micro Devices 
MICROCOMPUTER BOARDS 

Am95/4006 
MonoBoard Computer 

Features 
D One of the SupercomponentTIi family of LSI-intensive 

boards 

D Am9080A CPU· - 4MHz 

Am95/4010 
MonoBoard Computer 

D Am9511A or Am9512 Arithmetic Processing Unit -
high-speed arithmetic computations concurrent with 
CPU operation (optional) 

D 4K bytes of high-speed static RAM (Am9114) 

D Sockets for up to 16K bytes of ROM/EPROM 

D 8-channel programmable interrupt controller with 
vectored priority 

D Programmable real-time clock for interrupt-driven 
systems 

o Am9513 system timing controller 

D 48 programmable I/O lines (two Am8255As) with 
sockets for line drivers and terminators 

D Serial interface for RS232C interface (Am9551), 
with program-selectable baud rate (50 to 19,200 
baud) 

D Memory shadow: bootstrap program can be 
selected by power-on or reset and then be 
program-disabled for RAM space 

D MultiMaster bus control logic allows one to three 
CPUs to share the system bus 

o Compatible with Multibust standard, SSC-80 card 
format 

D Complemented by a family of board products, card 
cages, and rack-mountable system chassis 

D 100% burned in for enhanced reliability 

Features 
D One of the Supercomponents Til family of 

LSI-intensive boards 

q Am8085A CPU @ 4.0MHz operation 

D Extended addressing and memory mapping to 1 M 
byte in 1 K byte segments under dynamic program 
control 

D System/user capability with privileged instructions 

D Programmable read protect and write protect attri-
butes for memory 

D Two serial I/O ports 

D 24 lines of parallel I/O 

D Up to 4K bytes of PROM space 

D Five 16-bit programmable counter/timers 

D Eight-channel programmable interrupt controller 

D Multibust SSC-80 compatible with MultiMaster bus 
logic 

• Am9080A is a high-speed, pin-compatible version of the 8080A. 
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·Advanced Micro Devices 
MICROCOMPUTER BOARDS 

Am97/0064· Am97/0128 
Am97/0256· Am97/0512 
Random-Access Memory Boards 

Features 
o Meets proposed IEEE 796 specifications for full 

Multibust compatibility 

o Plug compatible with Intel's iSBC· 
064N028N056N012B RAM Memory Boards 

Am96/1000A Series 
Random-Access Memory Boards 

© Ie MASTER 1983 

o Compatible with Intel's iSBC· and AMD's 
SupercomponenFM lines of CPU boards or any 
processor that uses Multibust interface 

o 8- or 16-bit word size byte-swapping capability 

o Parity with latching error registers and interrupt 
generation 

o On-board refresh circuitry with optional external 
refresh control 

o Auxiliary connector for back-up power with memory 
protect control line as provided by Multibust 

o Supports 16-, 20- and 24-bit addresses 

o Board memory starts on any 4K byte boundary within 
the 16M byte addressing range 

o Three 16-position switches select 1 of 4096 possible 
start addresses 

o 200ns max access time for Am97/0064 and 
Am97/0128; 250ns max access time for Am97/0256 
and Am97/0512 

o 350ns and 4qOns max R/W cycle times 

o Refreshes every 14 microseconds with a 400ns 
minimum worst case cycle time 

o Single 5V supply for Am97/0256 and Am97/0512 

o On-board PAL and Am2964B advanced memory 
controller reduce part count, simplify testing, and 
enhance reliability 

o 100% burn-in for industrial reliability 

Features 
o One of the SupercomponenFM family of 

LSI-intensive boards 

o 64K and 128K byte storage options available 

o High-speed operation supports up to 6.0MHz 
operation with high-performance AmZ8000 CPUs 

o 8-bit/16-bit data bus compatibility for 8- or 
16-bit microcomputers 

o On-board transparent refresh 

o Jumper option for advanced acknowledge (AACK) 
signal to improve response time and throughput 

o Parity in byte mode with interrupt capability 

o Dual bus accesses provide a global RAM link 
between P1 MultiMaster connector and P2 auxiliary 
connector 

o Address space in 4K byte boundaries 

o Multibust and SBC-80 compatible 

o 100% burned in for enhanced reliability 

tiSBC is a registered trademark of Intel Corporation. 
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Advanced Micro Devices 
MICROCOMPUTER BOARDS 

Am95/6120 
Intelligent Floppy Disk Controller 

Features 

D ONE OF THE SUPERCOMPONENr'" FAMILY of 
LSI-intensive boards. 

D CONTROLS up to 4M bytes of floppy disk storage. 

Am95/6110 
Intelligent Floppy Disk Controller 

Features 
o ONE OF THE SUPERCOMPONENTS™ family of 

LSI- intensive boards. 

D CONTROLS FOUR DRIVES, a-Inch Flexible Disk 
- Drives, Single or Double-Sided, IBM 3740 Soft Sector 

Media Format, Single Density. Compatible with 
Shugart, Memorex, CDC, Siemens Drives. 

D HANDLES FOUR DRIVES. a-in. or 5%-in. 

D INTERMIXED single- and dual-density plus single
and double-sided drives managed by one controller. 

D COMPATIBLE with Shugart, Memorex, CDC, 
Siemens, Remex, Pertec a-in. drives and Shugart 
and MPI 5%-in. drives. 

D DISTRIBUTED I/O PROCESSOR ARCHITECTURE. 
Performs all disk I/O without host CPU interverltion by 
means of its own microprocessor, control firmware, 
RAM buffer and LSI peripheral circuits. ' 

D CONTROL FIRMWARE provides program code for 
read, write, execute and initialize, plus commands for 
error checks, status words and operation verification. 

D HIGH THROUGHPUT. Supports maximum disk 
read/write data rates. Provides high-speed DMA 
transfers (up to 1.SM bits/sec) in programmable 
block, burst, or byte mode. 

D 20-BIT ADDRESSING. Handles transfers up in a 1 M 
byte address space. 

D CONFIDENCE CHECK. Automatically provides a 
diagnostic check on start-up of RAM, ROM, FDC and 
DMA. Provides status word response to CPU. Visual 
LED fault indicator. 

D AUTOMATIC SYSTEM BOOT capability on disk. 

D Multibust SBC-SO COMPATIBLE. 

D DISTRIBUTED I/O PROCESSOR ARCHITECTURE. 
Performs all Disk I/O without Host CPU Intervention by 
means of its own Dedicated Processor, Control 
Firmware and RAM Buffer. 

D CONTROL FIRMWARE. Provides Program Code for 
READ, WRITE, EXECUTE and INITIALIZE plus sev
eral Other Commands for Error Checks and Status 
Words. 

D HIGH THROUGHPUT by means of On-Board DMA 
Controller, Programmable for Either Block or Byte 
Mode Transfers. 20-Bit Addressing Allows Transfers 
Up to 1M Byte. 

D CONFIDENCE CHECK. Automatically Provides a 
DiagnosticCheck on Start-Up of RAM, ROM, FDC and 
DMA ... and Provides Status Word Response to 
CPU. 

D AUTOMATIC SYSTEM BOOT. Provides a Selectable 
System Boot Capability with the Booting Routine 
Residence on Disk and Automatically Read into Mem
ory on Start-up, Initialization or Reset. 

D VERSATILE INTERFACE. SBC/Multibust Compat
ible, Single or Multimaster Environment; Operates as 
an Intelligent Slave; Interfaces to Both S-Bit and 16-Bit 
CPU. 

D MULTIBUS SBC-SO COMPATIBLE. 
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Advanced Micro Devices 
MICROCOMPUTER BOARDS 

Am95/5132 
PROM/ROM/RAM and I/O Board 

Features 
o One of the Supercomponent™ family of LSI-intensive 

boards ' 

o Sockets for up to 64K bytes of PROM and up to 32K 
bytes of RAM in a Multibust compatible board 

Am95/3310 
Communication I/O Expansion Board 

© IC MASTER 1983 

o Allows intermixed combinations of Am2716 and 
Am2732 E-PROMs as well as 1K x 8 and 2K x 8 . 
static RAMs 

o Total versatility for mapping the board's memory 
space via bipolar PROMs; assures the integrity of 
the memory map and eliminates the potential 
problems from multiple banks of DIP switch"es 

o 20-bit address decoding 

o Compatible with 8-bit and 16-bit CPUs 

o Permits RAM/PROM to coexist in the same memory 
space 

o Programmed control to enable/disable all 
combinations of PROM/RAM sockets; permits 
multiple independent program modules to occupy 
the same memory area 

o Supports all types of Multibus data transfers under 
automatic firmware control 

o 110 section includes: 
- RS-232 serial I/O port under USART control 
- Three 8-bit (or 24-line) parallel ports 
- Timing controller (Am9513) with five 16-bit 

high-speed counters 
- Nine interrupt sources jumper-selectable to bus 

interrupt lines 
o 100% burned in fur enhanced reliability 

Features 

o One of the Supercomponent™ family of 
LSI-intensive boards 

o Four synchronous/asynchronous serial I/O 
communication channels with programmable baud 
rates to 38,400 baud 

o Versatile parallel interface: 
- 24 TTL-compatible I/O lines or 
- 8 RS-232 driver and 16 RS-2~2 receiver lines 

o Supports up to four modems and one Bell 801-type 
automatic call/answer unit 

o Sixteen programmable interrupt lines for serial I/O 
or automatic call/answer support 

o Two programmable 16-bit counter/timers 

o Direct addressing of I/O ports on 20H boundaries 

o Serial ports jumper selectable for 20mA current loops 
with opto-isolator sockets 

o Compatible with 8-bit and 16-bit microprocessors 

o 100% burned in for enhanced reliability 
o Multibust compatible 
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Advanced Micro Devices 
MICROCOMPUTER BOARDS 

Preconfigured 
Solutions 

Preconfigured Solutions eliminate the tedious time
consuming tasks of system integration and test. AMD 
currently offers three configured solutions which allow 
the OEM to select the solution specific to his applica
tion needs. 

Features 
. D Fully configured board sets 

D Preconfigured Real-Time Multitasking Operating 
System from Hemenway Corporation 

D Program Development on native processor 

D Z8002 16-bit processing power 

D Real-Time interrupt response 

D Choice of memory only or disk-based systems 

D Chcice of board sets or packaged systems 

D Applications Prototyping on target hardw~:ue 
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Advanced Micro Devices 
MICROCOMPUTER BOARDS 

PS/1110 
Configured Board Set 

Features 
o Configured to support the disk-based version of 

real-time multitasking operating system from 
Hemenway Corporation 

o 4MHz Z8002 CPU board with 32KB dual-ported 
high-speed memory, two RS232 serial I/O ports 
and 24 parallel I/O lines 

PS/1210 
Configured Board Set 

Features 
o Configured to support the memory resident version 

of the real-time multitasking nucleus from 
Hemenway Corporation 

o 4MHz Z8002 CPU board with 32KB dual-ported 
high-speed memory, two RS232 serial I/O ports and 
24 lines parallel I/O lines 

© IC MASTER 1983 

o 32KB high-speed dynamic RAM board with 
on-board memory refresh 

o Intelligent single/double density floppy disk 
controller for 8" single sided floppy drives 

o Compatible with our full line of Multibust 
compatible card cages and system chassis 

o PROM/ROM/RAM and I/O board with sockets for up 
to 64KB of PROM and up to 32KB of RAM, plus one 
RS232 serial I/O port and 24 lines of parallel I/O 

o Compatible with our full line of Multibust card cages, 
and system chassis 
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Advanced Micro Devices 

PS/1410 
System Chassis 

PS/1000 
Packaged System 

MICROCOMPUTER BOARDS 

Features 
o Compact desk-top or rack-mountable 

system chassis 

o Seven slot Multibust compatible backplane 

o Two Shugart SA800/801 floppy disk drives 

o 25 amp 5 volt switching power supply 

o Power and reset switches 

o Rear connector panel and cable routing channel 

o Top access for easy board installation, removal 
and inspection 

o Cooling fans 

o Optional slide mountrack kit 

Features 
o Compact desk-top or rack-mountable integrated 

system 

o 4MHz Z8002 CPU board with 32KB dual port 
RAM, 2 serial I/O ports and 24 parallel I/O lines 

o 32KB dynamic RAM board with on-board memory 
refresh 

o Intelligent single/double density floppy disk 
controller for 8" single sided floppy drives 

o Seven slot Multibust compatible backplane 

o Two Shugart SA 800/801 floppy' disk drives 

o 25 amp 5 volt switching power supply 

o Real-Time Multitasking Operating System 
including text. editor and file management system 
from Hemenway Corporation 

o Z8002 relocatable macroassembler and 
linking loader 

o Optional PASCALI I compiler 

o Optional ROMabie Floating Point library 
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Advanced Micro Devices 
MICROCOMPUTER BOARDS 

PS/1310 
Real-Time Multitasking 
Operating System 

This Real-time Multitasking Operating System (MSP/ 
Z8002™) from Hemenway Corporation is the most 
powerful interrupt-driven operating system available 
for the Z8002* microprocessor. MSP/Z8002 has been 
specifically tailored to take advantage of the unique 
features available in the PS/1110 and PS/1210 Multibust 
board sets. The Operating System also includes a text 
editor, relocatable macroassembler and linker, plus a 
comprehensive file management structure allowing 
dynamic allocation of file space as well as sequential 
and random file access. 

© Ie MASTER 1983 

Features 
o Real-time clock (including dated files) 

o Tasks may start/stop other tasks 

o Mailbox facilities for simple inter-task 
communication 

o Programmable delay control for task start/stop 

o Dynamic task priorities 

o Display task status execution 

o Suspend task execution and restart commands 

o Monitor entries for building user specified 
device handlers 

o Complete device-independent I/O 

o Memory-resident and transient commands for 
system flexibility and efficiency 

o Command files 

o Chaining and Overlaying of user programs 

o Real-time multitasking nucleus fits in 8K and 
can be relocated anywhere in memory 

o Supports serial or parallel printer 

'zaooo is a trademark of Zilog. 

MSP/zaoo2 is a trademark of Hemenway Corporation. 

~ •. 
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Advanced Micro Devices 

PS/1320 
PASCAL/I- An Industrial 
Pascal Compiler 

PS/1330 
Floating Point Package 

MICROCOMPUTER BOARDS 

. PASCAUI™ is· an industrial version of Pascal which 
supports all of the functions of PUM-like compilers, but 
with Pascal syntax. The compiler is a true compiler that 
produces native code for the Z8002 microprocessor. 

Features 
o Port I/O 

o 32-Bit arithmetic 

o Access to memory on a byte or word basis 

o . Assembler routines callable for time-critical 
applications 

o Entire set of Pascal control structures 

o Allows interrupt or real-time operations 

o Debugging using the MSP/Z8002 monitor 

o ROMabie object code 

o High-efficiency code production 

o Supports separate module compilation 

o Floating point package optional 

This package provides a unified set of floating-point 
support subroutines for the Z8002 microprocessor. 
The floating-point format used gives between 6 and 7 
digits of precision and an exponent range from 1. E -
20 to 1.E + 20. 

Features 
o Fast execution 

o Position~independent, ROMabie code 

ORe-entrant subroutines 

o Integer to float, and float to integer 
conversion routines 

O· ASCII to float with free-format input conversion 

o Float to ASCII string conversion 

o Standardizad calling sequence 

PASCALII is a trademark of Hemenway Corporation. 
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CREATIVE 
l!:M,MICRO 
SYSTEMS 

6800/6809 BASED MPU 
MODULES AND 

SUPPORT HARDWARE 
GENERAL PRODUCT OVERVIEW 
Creative Micro Systems manufactures a broad line of support niodules 
for microprocessor-based systems designed to fill the needs of a wide 
variety of applications. These modules are pin and outline compatible with 
the EXORbus standard as defined by Motorola, Inc. in publication M68EBS
(D1). These versatile modules are currently in extensive use in th fields of 
data acquisition, data communication and encryption, materials testing, 
automatic test equipment, process control, energy management systems, 
agricultural instrumentation, and small business data processing systems_ 
Creative Micro Systems can provide the best hardware devices. The user 
simply adds the appropriate software. 
The heart of each system is one of our Single Board Microcomputers_ Three 
such modules are available offering the user a choice of the MC6802 or 
MC6809 processor. For applications that are heavy in mathematical oper
ations, our 9611A Arithmetic Processor/Memory Module eliminates the 
need for arithmetic software and .offers dramatic improvement in system 
through-put. As system requirements grow, they can be accommodated by 
our line of memory and Input/ Output expansion modules. 

I 9670 SERIES MAGNETIC 
DISC STORAGE MODULES 

The 9670 series of Storage Modules is a family of mass storage subsystems 
that utilize flexible diskette and Winchester disc technologies. The mod
ules are available in a variety of configurations and capacities. The 9670-
100 series modules featUre 8 inch Winchester drives with formatted capaci
ties of 10, 20, or 40 megabytes and companion 8 inch diskette drives with 
5 inch Winchester drives with formatted capacity of 14 megabytes and 5 
inch diskette drives with formatted capacity of .65 megabytes. The 9670-
500 series are similar to the 300 series modules with 14 megabyte Win
chester drives but do not provide the companion diskette drive. The 9670-
600 modules feature twin 5 inch diskette drives with formatted capacity 
of .65 megabytes each. 
Each Storage Module is a complete subsystem with power supply and con
troller. A uniform interface to the processor bus is provided by the 9670 
EPDT Host Adapter which provides data transfer efficiency approaching 
that of direct· memory access while maintaining compatibility with all 
existing and future EXORbus systems. The diskette track formats are select
able by software control and include most of the popular one and two sided 
formats with FM or MFM encoding. 
The Storage Modules are supported with the OS-9 operating system from 
Microware Systems Corporation. A software interface is also available to 
operate MOOS on these high performance systems. 

2 9600AJ9609/9619 SINGLE BOARD 
MICROCOMPUTERS 

The 9600A and the 9609 are each complete microcomputers on a single 
card. The two modules are essentially identical except for the type of 
processor used. The 9600A utilizes the MC6802 while the 9609 utilizes the 
MC6809. The modules provide an optimized balance of features to fill the 
needs of most small systems and can be expanded as required to answer 
larger system demands. Both modules provide 1024 bytes of static RAM 
and 6144 bytes of single voltage EPROM which can be converted to static. 
RAM in 2K byte blocks. ' 
The I/O devices provided on each of the modules include two MC6850 
ACIA's with RS-232C conditioning and two MC6821 PIA's. One of the MC-
6850 device positions can be configured to accommodate an MC6852 for 
systems requiring a synchronous channel. An on-board bit rate generator 
provides fourteen standard rates for selection by the user. A triple pro
grammable timer, MC6840, is also provided on both modules. 
The 9619 Advanced Microcomputer provides upward compatibility with 
the 9609 and 9600A and offers many additional features. The onboard 
memory is available in many configurations from 2K of EPROM and 8K of 
RAM to 48K of EPROM and 4K of RAM. One 2K section of RAM is non
volatile. The 9619 also provides a non-volatile quartz-referenced time/ 
date subsystem. Standard clock frequency is 2 mHz_ The serial channels on 
the 9619 feature software selectable bit rate. 
All of these single board microcomputers feature a power failure detection 
circuit and a priority interrupt vector generator. The modules are shipped 
with a resident monitor and debugger programmed in a portion of the 
EPROM for standalone use. 

3 9611AARITHMETIC 
PROCESSORIMEMORY MODULE 

The 9611A is a specialized support module which provides a dedicated 
binary fixed/floating point arithmetic processor and 16K bytes of memory 
on a single card. The processor section of the module utilizes the C8231A 
Arithmetic Processor to perform forty-three arithmetic operations in 16 or 
32 bit precision. The module can also accommodate the AM9512 Floating 
Point Processor for use in systems which require greater levels of precision. 
The memory section of the module accommodates single voltage EPROMS 
or static RAMS of the 2K by 8 configuration and is arranged as two inde
pendent 8K blocks. 

© Ie MASTER 1983 

New products are in development at Creative Micro Systems. If your system 
design requires a module not shown, please contact us to see if the capa
bility has been recently added. Additional detailed technical data for each 
product is available on request. 

4 9616 32K EPROM/RAM MODULE 
The 9616 is a 32,768 byte memory module configured as four independent 
8K blocks. Each block can be individually placed at any 8K boundary by an 
onboard switch. Within each block the user may install any mix of EPROM 
or static RAM in 2K by~e increments. 
The 9616 is normally provided without memory devices. The desired arrange
ment of devices can. be installed by the user in the sockets provided. The 
memory devices can also be ordered with the module if desired. 

5 9635/9636/9637A NON-VOLATILE 
STATIC RAM MODULES 

The 9635, 9636, and 9637A are static random access memory modules 
intended for use with either 1 mHz or 2 mHz systems. These modules pro
vide storage that is protected from loss of data during periods of loss of 
system power. These modules utilize CMOS static memory devices that are 
supported by onboard batteries. Data guard is generated on the card and 
no external signals are required to maintain data integrity during system 
power transitions. The modules can be removed from the system chassis 
and transported without loss of data. The service life of the batteries is 
sufficient to provide three years of data retention before battery replace
ment is necessary. 
The 9635 provides 64K bytes of storage arranged in 8 blocks of 8K each. 
The blocks can be individually selected for read-accesses and write accesses. 
The 9636 provides 32K bytes of storage also arranged in 8K blocks. The 
9637A provides 16K bytes of storage arranged in 8K blocks with switch 
selectable boundaries. The 9637A can be write protected at the card level. 
All of the Non-Volatile RAM modules can accommodate 20 address lines for 
use in memory-management systems. They are completely compatible with 
Standard EXORbus systems that use 16 address lines. 

6 9634/9638 STATIC RAM MODULES 
The 9638 is a 65,536 byte static random access memory module. It is 
configured as eight independent 8K blocks and each block can be individ
ually enabled or disabled by onboard switches. The 9638 accommodates 
20 address lines for use in memory-management systems but can also be 
used in standard 16 line systems. In addition to the 64K version, the 9638 
is also available in partially populated versions of 32K and 56K capacity. 
The 9634 is a 128K byte static random access memory module designed 
specifically for use in memory-management systems. It accommodates 20 
address lines and is structured as a single 128K block. It can be inter
mixed with the 9635, 9636, 9637, and 9638 modules in a memory-manage
ment system. 
The 9634 and the 9638 are suitable for use in 1 or 2 mHz systems. The 
modules are optimized for low power consumption, requiring less than three 
Watts of power from a single 5 Volt supply. 

7 9657 INTELLIGENT PARALLEL I/O MODULE 
The 9657 is an intelligent MC6802-based module that provides two parallel 
addressable channels that are under the control of the local processor. 
The module can perform as a bus·compatible peripheral controller and can 
assume much of the burden normally handled by the main processor. Each of 
the I/O ports can be cabled to multiple slave modules in bus fashion. The 
9657-501, for example, is a slave module that provides optically isolated 
inputs for 64 contacts. One of the parallel addressable ports can accom· 
modate 16 of these slave modules. 
The 9657 ports can be bussed directly to the Opto 22 PAMUX " line of 
industrial interface. products. Operations such as polling and sequencing 
of the external controls can be performed by the local processor with only 
the initial commands being generated by the main processor. 
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8 9661 INTELLIGENT TIME~DATE SUBSYSTEM 
The 9661 is a self·contained microprocessor·based system configured as a 
peripheral for use on the EXORbus. It provides a quartz referenced, non· 
volatile source of time and date information, and offers a variety of time· 
keeping and interrupt generation features. The 9661 is especially useful 
in real time process control applications and provides the main processor 
with extensive relief from the overhead of many timekeeping tasks. It can 
be used in 1 mHz or 2 mHz systems. 

9 9671 INTELLIGENT 
FLOPPY DISC CONTROLLER 

The 9671 is an intelligent controller for 8 inch diskette drives. This module 
is a 6809-based subsystem that responds to high level commands of SCSI 
(Small Computer Systems Interface, also known as the SASI or Shugart 
Associates Systems Interface). The 9671 combines the functions of the 
SCSI controller and host adaptor on a single EXORbus card. The unit will 
control a maximum of four drives with a variety of track formats, one or 
two sided, FM or MFM encoding. 
The 9671 is normally used as a peripheral controller in the EXORbus chassis. 
It is equipped with a serial I/O port with RS-232C conditioning. This fea· 
ture, along with an additional firmware package, will allow standalone 
operation of the controller. 

10 9620A 16 CHANNEL PARALLEL I/O MODULE 
The 9620A is a parallel interface module which utilizes 8 MC6821 Periph· 
eral Interface Adapters mounted in sockets, each with its own. flat cable 
connector. Sixteen 8-bit parallel I/O ports with control lines are therefore 
provided on a single card. 
The 9620A occupies 32 sequential memory addresses. This address arrange· 
ment permits the use of a very tight polling loop for interrupt·driven sys· 
tems and allows indexed addressing techniques to improve coding efficiency 
for multi·channel 1/ O. 
The 9620A I/O lines are arranged in the cable according to the CMS parallel 
port standard. Any two such ports may be interconnected with standard 
ribbon cable connectors to perform as a full duplex parallel channel with 
handshaking protocol. This module is available in 1 mHz and 2 mHz versions. 

II 9622 COMBINATION SERIAL-PARALLEL 
I/O MODULE 

The 9622 is an interface module which utilizes six MC6821 Peripheral In· 
terface Adapters, each with its own flat cable connector, and two MC6850 
Asynchronous Communications Interface Adapters with RS-232C condition· 
ing. Twelve parallel and two serial I/O channels are therefore provided on 
one card. An onboard bit rate generator allows the user to select any of 
fourteen standard rates for each serial channel. 
The PIA I/O lines are unbuffered to allow the user unrestricted choice of 
data direction. The pin assignments conform to the standard order of 
other CMS modules. The arrangement is such that two PIA's can easily 
be interconnected for full duplex handshaking data exchange. The 9622 
is available in 1 mHz and 2 mHz versions. 

12 9640A MULTIPLE PROGRAMMABLE 
TIMER MODULE . 

The 9640A is a multiple programmable timer module which provides' an 
array of eight MC6840 triple programmable timers. Each timer occupies 
eight locations 'of memory address space. The starting address for the 
array can be strap selected to any 64 byte boundary in system memory. The 
timer I/O lines are buffered and are available to the user at two flat cable 
connectors on the top edge of the card. The 9640A is available in 1 mHz 
and 2 mHz versions. 

13 9650A 8 CHANNEL DUPLEX SERIAL 
I/O MODULE 

The 9650A is an asynchronous serial interface module which utilizes 8 
MC6850 Asynchronous Communications Interface Adapters with full RS· 
232C signal conditioning. An on·board bit rate generator simultaneously 
provides 14 standard rates that can be individually strapped to each ACIA. 
The 9650A occupies 16 consecutive memory addresses. The lowest 8 of 
these access the 8 control/ status registers and the next 8 access the 
transmit/ receive data registers. Tliis map arrangement allows optimum 
use of indexed addressing in I/O intensive systems and permits the use of 
a very tight polling loop in interrupt driven systems. The module is avail· 
able in 1 mHz and 2 mHz versions. 

14 96103 32/32/1/0 MODULE 
The 96103 is a parallel I/O module which provides 32 terminated TIL com· 
patible inputs and 32 rtL compatible latched and buffered outputs. This 
module emulates the function, of the Motorola M68MM03 Micromodule*. 
The 96103 can be placed at any four·byte boundary of memory by setting 
the starting address in DIP switches on the card. The I/O lines are avail· 
able at two edgeboardconnectors at the top of the card. Input termination 
and output pull up resistors are in separate packages allowing additional 

, flexibility for systems configuration. 

'15 96702 CONTACT CLOSURE MODULE 
The 96702 is a 32-point reed relay contact closure module which features 
32 form A contact sets terminated at two edgeboard connectors at the top 
of the card. 
This module emulates the output function of the Motorola M68MM13B 
Micromodule*. It occupies four consecutive byte locations. Each bit of 
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each byte controls the state of a contact. The 96702 also provides read· 
back of the relay driver states and allows initialization of all contacts to 
the open state after a system reset. 
The 96702 can be placed at any four·byte boundary of memory by setting 
the starting address in DIP switches on the card. Varistor contact protec· 
tion is available as an option for applications involving other than resistive 
loads. 

16 9610/9612 UTILITY PROTOTYPING BOARD 
Two utility prototyping boards are available in the 9600 family to provide 
the user with a convenient means to produce breadboards and low volume 
special purpose modules. Both boards feature + 5 VDC and ground distribu· 
tion in generalized pattern and pads to allow the installation of any mix 
of dual·inline devices with row spacings of 0.3 inch or 0.6 inch. The boards 
provide mounting positions for flat cable headers at the top edge and access 
to all system bus pins at the card edge connector. 
The 9610 Utility Proto Board provides the greatest area for user con· 
struction while the 9612 Buffered Utility Proto offers the additional 
convenience of a prewired bus interface. This "front end" provides switch 
selectable address decoding and data bus buffering. 
The 9612 has been optimized for use with Scotchflex + Breadboard Plug 
Strip System. This system utilizes an inSUlation displacement technique to 
achieve component interconnections which dramatcally reduces construction 
time. 

17 961419617/9618IEPROM 
PROGRAMMING HEADS 

The 9614, 9617, 9618 are utility modules for use with M6800/6809 
systems. They provide a convenient means for programming single·voltage 
EPROMS from data resident in the system memory. The Programming Heads 
are designed to derive all signals and power directly from the parallel 
I/O connector,. P3, of any CMS Single Board Microcomputer. They can also 
be interfaced to any system which provides two unbuffered MC6821 Parallel 
Interface' Adapters (PIA's), and a source of + 5 VDC. The Programming Heads 
are designed for tabletop use and are connected to the system I/O port by 
a 50 conductor flat cable. 
The Programming Heads are supported by firmware that provides convenient 
operator control over the programming process. Single voltage EPROMS 
of type 2716, 2732, and 2732A are accommodated by the 9614. Types 2716 
and 2532 are programmable with the 9617. The 9618 accommodates the 
28 pin 2764 and 27128 devices. Data in memory can be inspected and 
changed prior to programming. 
The firmware is normally supplied in EPROM intended for use with 9600A, 
9609, and 9619 Single Board Microcomputers. The source listing is pro· 
vided to assist the user in adapting the programming heads to other system 
interfaces. Disc resident software for the OS-9 operating systems is also 
available and can be specified at order entry time. 

18 9601A19603A MOTHER BOARD 
The 9601A Mother Board is available to provide convenient bus intercon· 
nection for multi·card systems. Sixteen connector pOSitions are provided to 
distribute all power and signal lines to the cards. The 9610A also provides 
a ground plane, which is recommended for systems operating at 2 mHz. 
Threaded terminals are provided for attachment of power lines. An 8-posi. 
tion board, the 9603A is also available. Overall dimensions for the 9601A 
are 13 inches by 7.65 inches by 0.750 inches, and for the 9603A they are 
6.5 inches by 7.65 inches by 0.750 inches. The connectors are located at 
0.750 inch intervals. 
The mother boards can optionally be equipped with a data bus termination 
resistor network. This option can be specified at the time of purchase or 
can be installed by the user. 

19 9602B CARD CAGE 
The 9602B Card Cage is designed for RETMA rack mounting requiring 10.5 
inches of rack height and 8 inches of depth. The 9602B may also be used 
for platform mounting if it is assembled with the end plates reversed. The 
card cage is equipped with plastic card guides to accommodate a 9601A 
16 slot mother board. The cage also provides mounting space for a 9604 
System Power Supply. 

20 9604 SYSTEM POWER SUPPLY 
The 9604 System Power Supply is configured for mounting in the 9602B 
Card Cage. It is a switchmode·regulated supply providing four isolated outputs: 

+ 5 VDC 1 Amp -12 VDC 1 Amp 

+ 12 VDC 15 Amps - 5 VDC 1 Amp 
A restriction of these currents, typical for switch·mode supplies is that 
the total regulated power form the supply is limited to 75 Watts. Efficient 
regulation is provided with an input variation from 92 to 138 VAC, 47 to 
440 Hz. A combined switch and circuit breaker is provided on the power 
supply. 

21 9630 CARD EXTENDER 
The 9630 is a passive card extender to be, used as a trouble·shooting aid. 
It extends any of the card family members to a position external to the card 
cage for easy access. The 9630 is equipped with labeled test point terminals 
on each of the system bus lines for ease of measurment or attachment of 
probes. 
* Trademark of Motorola, Inc. 
t Trademark of 3M 
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CROMEMCO COMPUTER CARD CAPABILITY 

MULTI-PROCESSING AND 
INTELLIGENT I/O 

The range of capabilities and versatility these cards 
give you is impressive indeed. 

In processors, for example, you have a choice of 
CPU's including our'new I/O Processor. This can be us
ed as a satellite processor to do off-line processing, 
multi-processing, and to form intelligent I/O. It opens 
the door to a whole new group of applications and 
tasks. 

HIGH RESOLUTION 
COLOR GRAPHICS 

You can have beautiful high-resolution color 
graphics with our color graphics interface (501). You 

Cromemco 
280 Bernardo Ave. 
Mountain View, CA 94043 
(415) 964-7400 
TWX 910-379 6988 
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can select from over 4000 colors and have a picture 
with a resolution at least equal to that of quality 
broadcast-TV pictures. 
You also have an unprecedented selection of memory 

including our unusual 48K and 16K two-port RAMs 
which allow high-speed color graphics. 

POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do with the cards 
shown in this catalog, all made easy with our card cages 
and power supply. 

Cromemco also offers the strongest software slipport 
in the industry (see next section in this catalog). In addi
tion, there is a wide choice from independent vendors. 
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Dual Processor Unit 
with companion memory 

• 68000-based 
• Low-priced 

A FAST, EASY WAY 
TO START WITH TH E 68000 

This new Dual Processor Unit gives you an easy way to 
get started with the impressive 68000 processor. 

The 68000 is widely accepted as the most powerful of 
the new processors, having a 32-bit wide architecture, 
and enormous 16 megabyte addressing range, 56 main 
instruction types, five main data types, and 14 addressing 
modes. 

8-BIT AND 68000 SOFTWARE 
The Dual part of the DPU refers to its on-board Z-80A 

processor. This gives access to existing CP/M* and other 
8-bit software as well as having available a family of new 
68000 software. This includes a wide range of high-level 
software such as a 68000 Assembler, FORTRAN 77, 
Pascal, BASIC, COBOL, and C. 

Cromemco further offers our widely-admired CROMIXt 
operating system. This is like UNIX* but has even more 
features and gives multi-tasking and multi-user capability. 

Switching between the 68000 and the Z-80A on the 
DPU is software-controlled. 

Present customers can field-upgrade their Cromemco 
systems to use the DPU and still be able to run their pre
sent software with the Z-80A on the DPU. 

MEMORY 
For use with the DPU, Cromemco offers a new group 

of RAM memory units. These are available in both 
256-kilobyte and 512-kilobyte sizes. These units work 
under the control of a new Memory Controller Unit 
which supports either byte or word-width operation. 

Cromemco 
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Dual Processor Unit 
with companion memory (cont' d) 

DPU card with memory and controller unit 

A special feature of the memory units is their built-in 
error checking and correction capability. In concert with 
this capability the Memory Controller Unit has an error
logging feature which stores the location of errors 
encountered and identifies the particular RAM chip on a 
particular MSU that had the error. This feature is very 
helpful in system diagnostic and maintenance work. 

Each Memory Controller Unit can control up to four 
Memory Storage Units-a total of 2 megabytes of RAM 
using the 512 kilobyte units. 

For error checking and correcting, the memory units 
are designed to use 22 bits to encode each 16-bit word. A 
modified Hamming code is used which allows 
transparent detection and correction of single-bit errors 
and detection of double-bit errors. 

• CP/M is a trademark of Digital Research 

t CROMIX is a trademark of Cromemco, Inc. 

; UNIX is a trademark of Bell Telephone Laboratories 

TECHNICAL SPECIFICATIONS 

Model DPU 
Dual Processor Unit 

Processors: MC68000 and Z-80A. 
Clock Rate: MC68000: 8 MHz. 

Z-80A: 4 MHz. 
Instruction Set: MC68000: over 1000 instructions in 56 main 

types. 
Z-80A: 158 instructions including the 78 instructions 
of the 8080 processor. 

Model MCU 
Memory Controller Unit 

Support Capacity: Up to four MSU memory cards. 
Address Space: 16 Megabytes. 
Bus: S-100, IEEE-696 compatible. 
Power Requirements: + 8 volts @ 1.5 amps. 
Operating Environment: 0-55°C. 

Power-on jump: Cromemco processor standard system, as 
well as user selectable jumps to any 4K memory boundary. 

Processor control: Software controlled switching between 
MC68000 and Z-80A. 

Bus: S-100 Uumper selectable to IEEE-696) 
Power requirements: + 8 volts @ 2.0 amps. 
Operating environments: 0-55°C. 

Models 256MSU and 512MSU 
Memory Storage Units 

Memory Capacity: 256MSU: 128K by 22 bits; 256K bytes. 
512MSU: 256K by 22 bits; 512 K bytes. 

Memory Type: 64K dRAMs; 
150 nanosecond access time. 

Bus: 5-100, IEEE-696 compatible. 
Power Requirements: + 8 volts @ 1.5 amps. 
Operating Environment: 0-55°C. 

Cromemco 
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4 MHz 
CPU 
card 

• Uses special Z-80 
microprocessor 

• Fast-4 MHz 
clock rate 

• Does not require 
front panel for 
operation 

2-5X MORE 
THROUGHPUT 

Here is by far the most powerful CPU 
card now available. (It is the heart of our 
computer systems.) 

It uses the Z-80 chip - in fact, it uses 
a high-speed version of the Z-80 cer
tified by its manufacturer for 4 MHz 
operation. 

The Z-80 has all the advantages of the 
8080 and 6800-and enormously more. 

And Cromemco's new Z-80-CPU 
card does enormously more. 

4 MHz CLOCK RATE 
First, this CPU lets you choose either 

a 2 or 4 MHz crystal-controlled clock 
rate. Right away that means you can 
have twice the throughput. Cuts pro
gram running time in half. Then the 
instruction set of the Z-80 reduces soft
ware even more. 

The 2 or 4 MHz clock rate is switch
selectable aS,shown in the above photo. 
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2 or 4 MHz switch 
iZ80CPU 

POWER-ON 
MEMORY JUMPS 

Cromemco's CPU also has some neat 
design innovations of its own. 

For example, you'll like the simplified 
operation you get because upon power 
turn-on the CPU will jump to any 
desired 4K boundary in memory. No 
switch flipping to go through to begin 
your program. So you can also use this 
CPU card in stand-alone systems - and 
it can be operated without need of a 
front panel. 

80 ADDITIONAL INSTRUCTIONS 
You've probably heard that the Z-80 

with its 80 new additional instructions is 
by far the most powerful chip around. 
It's true. 

That means with our CPU you will be 
able to devise much more powerful (as 
well as faster) software than before. 

MODEL 

Z-80-CPU assembled Model ZPU 

TECHNICAL SPECIFICATIONS 
Z-80 Microprocessor Card 

Processor: 4 MHz version of the Z-80. 
Clock rate: 2/4 MHz (switch 

selectable) 
Instruction set: 158 instructions 

including the 78 instructions of 
the 8080. 

Power-on jump: jumper wire 
enabled. 

Power-on jump locations: 
16 locations switch selectable. 

Cromemco 

Wait State generation: 
0-4 wait states jumper wire 

selectable. 
M1 Wait State: Jumper wire 

selectable. 
BUS: 5-100. 
Power requirements: + 8 volts 

@ 1.1 A. 
Operating environment: O-SS°c. 
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4 MHz 
Single Card Computer 

A COMPLETE 4 MHz COMPUTER 
With our new Single Card Computer, Cromemco 

brings the power of the Z-80 and the flexibility of the 
S-100 bus to the dedicated computer environment. 

This card was designed to get your application up 
and running fast. Naturally you get a 4 MHz operation. 
You also get up to 8K bytes of on-board 2716 PROM, 
and 1 K byte of static RAM memory. Interfacing is a 
snap through the RS-232 (or 20 mA current loop) serial 
interface with programmable baud rates to 76,800 
baud. This stand-alone card also gives you 24 bits of 
bidirectional parallel I/O, 5 programmable timers, 
vectored interrupts, and complete compatibility with 
all Cromemco cards. 

Our Single Card is a complete computer. Only a 
power supply and your PROM software are required 
for operation. Yet the Single Card can be the core of 
an enormously expandable S-100 bus system since 

you can add additional memory, I/O, or even floppy 
disk drives as your application requires. 

MONITOR/3K BASIC 
Our well-known Z-80 Monitor and our 3K Control 

BASIC are available in 2316 ROM for use in your 
Single Card Computer. With this two-ROM set you are 
ready to begin using a single Card right away - no 
other memory or I/O is required. The monitor has 
12 commands to aid you in program development. 
Our Control BASIC has 36 commands/functions and 
can directly access I/O ports and memory locations 
as well as call machine language subroutines. 

MODELS 

Single Card Computer assembled Model SCC 
Monitor and Control BASIC in two ROMs 

Model MCB-216 

TECHNICAL SPECIFICATIONS 
SCC Single Card Computer 

Processor: 4 MHz Z-BO 
Instruction Set: 158 instructions including the 78 

instructions of the 80BO. 
ROM Capacity: 8K Bytes located from address 0000 

to 1 FFF 
ROM Type: Intel 2716 PROM or equivalent 
RAM Capacity: 1 K Bytes located from address 2000 

to 23FF 
RAM Type: 4045, Static 
Serial I/O Ports: 

I/O levels: RS-232 or 20 rnA current loop 
Baud rate: 110 to 76,BOO (software selectable) 

Parallel Ports: 
Input Port: 24 bits bidirectional 
Output Port: 24 bits bidirectional 

Input Load: One TTL equivalent 
Output Drive: 20 TTL loads 

Interval Timers: 
Number of timers: 5 
Timer Range: 0-16.32 milliseconds (software 

selectable) 
Timer resolution: 64 microseconds 

Vectored Interrupts: 
Number of restart locations (Z-80 mode): 65,536 

General Information: 
UART type: 5501 
Bus: S-100 
Power requirements: + 8 volts at 1.4 A 

+18 volts at 70 rnA 
-18 volts at 25 rnA 

Operating "nvironment: 0-55°C 

Cromemco 
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16K RAM card 
with Bank Select 

• The fastest available 
• No wait states required at either 2 or 4 MHz 

operation 
• Offers expandability to a half megabyte with 

Bank Select 
• Can be used for time-sharing 
• Dynamic refresh fully transparent 

FAST, EXPANDABLE 
Not only is this the fastest 16K RAM card avail

able but it is expandable to a half megabyte. 
It will operate at 4 MHz with no wait states. 

. TIME SHARING 
One of the best examples of the power of the 

Bank-Select feature is that it will let you achieve 
a time-share system with minimum software over
head. 

Each user (there can be up to 6) will be confined 
to his own bank of memory. 

S-100 BUS COMPATIBILITY 
This memory can be plugged into any 5-100 bus 

computer. That includes the entire family of Cro
memco computer systems. 

START WITH THE BEST 
Sooner or later you'll inevitably want larger 

memory. So start with Cromemco and be sure 
you'll have the expandability and high-speed per
formance you'll need. 

MODEL 
16K RAM Memory assembled, burned-in and tested 

Model16KZ 

TECHNICAL SPECIFICATIONS 
Model 16KZ RAM Card 

Memory capacity: 16K bytes. 
Memory type: 4050-2 RAM. 
Memory access time: 200 nanoseconds. 
Wait States at 2 MHz: none required. 
Wait States at 4 MHz: none required. 
BUS: 5-100. 
Power requirements: + 8 volts @ 0.8 A 

+ 18 volts @ 0.5 A 
-18 volts @ 10 rnA 

Operating environment: O-SS°c. 

MEMORY BANK SELECT 

1918 

Memory bank select -is a feature incorporated on 
'Cromemco memory boards that allows the expan-:
sion of memory-space beyond 64K bytes. With bank 
select, memory space may be organized into a banks 
of 64K bytes each for a total of-one-half megabyte of 
memory. 

With bank select each memory board may reside 
in one or more of the a possible memory banks. An 
a-position DlP switch on the board is used to select 
each of the banks in which the board resides. 

The active bank or banks of memory are selected 
under software control. Output port 40H is dedi
cated to this function. Each of the a bits of data of 

output port 4;OH is used to turn on or off the corre
sponding bank of memory. A "1" in the correspond
ing bit position will turn on the memory bank. A "0" 
will turn it off. All circuitry required to detect theout
put of port 40H is included on the memory card 
itself. 

Bank select provides a convenient· method by 
which to expand system memory space beyond 64K. 
Bank select also permits the implementation of time
sharing systems with a minimum of software over:
head-up to 6 users can use the system simultane
ously . with each confined to his own bank of 
memory. 

Cromemco 
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64K RAM card 
with Extended Bank Select 

• Enormously expandable 

• Guaranteed 4 MHz operation 
from 0-55°C 

• Low power 

This new 64-kilobyte RAM card is fast and tre
mendously expandable in keeping with Cromem
co's objective of providing you with obsolescence 
insurance. 

The Model 64KZ is organized as two 32K blocks 
of memory. Each block can be placed either in high
memory space (address BOOO-FFFF) or low-memory 
space (address 0000-7FFF). 

Each block can further be placed in any of 8 
different memory banks. Address and bank assign
ment of each 32K block is switch selectable. 

Another feature is that each 32K block can be 
independently switched to be selected or de
selected after reset. 

ENORMOUSLY EXPANDABLE 
With our Bank Select feature you can expand 

memory space from 64K to 512K in eight banks. 
Now with the Extended Bank Select feature in 

this new card you can expand to as much as 16 
megabytes. 

The 64KZ is fully tested to be compatible with all 
Cromemco products. 

MODEL 
64KZ High-Speed RAM Memory; factory 

assembled, burned-in and tested Model64KZ 

TECHNICAL SPECIFICATIONS 
Model 64KZ RAM Card 

Memory capacity: 64K bytes. 
Memory type: 4116 
Memory access time: 150 nanoseconds. 
Wait States at 2 MHz: none required 
Wait States at 4 MHz: none required. 
BUS: 5-100. 
Power requirements: + 8 volts @ 1.5 A 

+18 volts @ 0.2 A 
Operating environment: 0-55°C 

Cromemco 
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32K BYTESAVER® memory board 
with 2716 PROM programmer 

32K BYTESA VER® 
PROGRAMS THE NEW, HIGH DENSITY 

2716 PROM 
Many customers have asked for a card that has 

the ease of use and high flexibility of our popular 
BYTESAVER® 2708 PROM card but one that could 
use the new 2716 2-kilobyte PROM. 

Now Cromemco's 32K BYTESAVER® card gives 
you a full 32-kilobyte capacity of non-volatile stor
age for those ROM-intensive applications. 

You also get the convenience of an on-board 
2716 programmer. 

The new 32K BYTESAVER® holds up to 16 of the 
2716 PROMs. Switches are provided to: (1) protect 
and un-protect PROMs individually or in groups 
for programming (2) shadow ROM socket pairs 
(allows external RAM to overlap portions of ROM 
address space) (3) select card address, and (4) con
trol the powerful Bank-Select and DMA IN-OUT 
features. 

NO SPECIAL SOFTWARE NEEDED 
A simple, one-time write of the desired data into 

an erased PROM with the on-board programmer 

turned on is all that is required to store information 
quickly and permanently. 

MODEL 

32K BYTESAVER@ PROM card assembled, burned 

in and tested Model 32KBS 

TECHNICAL SPECIFICATIONS 
32K BYTESAVER® PROM Card 

Model 32KBS 

Memory capacity: 32K bytes. , 
Memory type: Intel 2716 PROM or equivalent. 
Memory access time: 450 nanoseconds. 
Wait States at 2 MHz: none required. 
Wait States at 4 MHz: one per machine cycle. 
BUS: 5-100. 
Power requirements: + 8 volts @ 2.1 A, max. 
Operating environment: 0-55°C. 

Cromemco 
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I/O Processor 

MULTI-PROCESSOR CAPABILITY 
With this new I/O Processor you can now have 

multi-processor capability in your 5-1 OO-bus system. 
The new Model lOP is a true single-card com

puter ~ one that has a fast Z-80A processor, 16K 
bytes of RAM, and up to 16K bytes of PROM 
capacity. 

The lOP interfaces to the 5-100 host processor 
by means of simple "input" and "output" instruc
tions. 

SATELLITE PROCESSOR 
The lOP can be used either alone or with other 

lOP cards as a satellite processor on the 5-100 bus. 

Or the lOP can process I/O channels and inter
face to other devices such as the Cromemco Quad
art through the C-bus connector on the top edge 
of the card. 

The lOP is an advanced development that brings 
a new dimension of computer architecture to 
Cromemco computer systems. 

MODEL 

I/O Processor assembled, 
bu rned in and tested Model lOP 

TECHNICAL SPECIFICATIONS 
Model lOP 

I/O Processor 

Processor: 4 MHz Z-80A 
Instruction Set: 158 instructions including the 78 

instructions of the 8080 
ROM Capacity: 16K bytes positioned starting on 

any 2K boundary (selectable by bipolar PROM). 
ROM Type: Intel 2716, 2732 or equivalent 
RAM Capacity: 16K bytes positioned starti ng on 

any 2K boundary (selectable by bipolar PROM) 
Standard address configuration: 

PROM-OOOO to 1 FFFH 
RAM-4000H to 7FFFH 

RAM Type: 4116 
Host Interface: 5-100 bus input-output ports 
Peripheral Interface: C-bus 
M1 Wait state generation: 0-1 wait states jumper 

wire selectable 
Power requirements: + 8 volts @ 1.5A 

+ 18 volts @ 100 rnA 
-18 volts @ 30 rnA 

Operating environment: 0-55°C 

Cromemco 
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D+7AIjOTM 
Multi-channel 
microcomputer 
analog interface 

JOYSTICKS 

PRESSURE TRANSDUCERS 

GAMES 

MODEMS 

PROCESS CONTROL DEVICES 

AMPLIFIERS 

TEMPERATURE DEVICES 

LIGHT SENSORS 

ANALOG 
INPUTS 
-2.56V 

TO 
+2.54 V 

COMPUTER 
INPUT 
PORTS 

en 
:J 
co 

COMPUTER 
OUTPUT 
PORTS 

INSTRUMENTS 

GAUGES 

SCALES 

HYDRAULIC SYSTEMS 

SECURITY DEVICES 

MAGNETIC TAPES 

FREQUENCY SENSORS 

PRODUCTION LINE DEVICES 

INERTIAL DEVICES 

A-D 
CONVERTER 

~ o 
a: w 
I
:J 
a. 

Now you have a way to get analog in
formation into and out of your micro
computer. It's an easy, fast, and 
unbelievably inexpensive way. 

It's Cromemco's new D+ 7A® high
performance lID module which gives 
you: 

• 7 channels of 8-bit analog-to-digital 
conversions (to input analog data to 
the computer) 

~ o 
() 

f? 

NO FURTHER SOFTWARE 
NEEDED 

The D+ 7 A lID plugs directly into the 
Cromemco microcomputers. Analog 
signal range is from - 2.56 to + 2.54 
volts (20-millivolt increments) on both 
input and output sides. 

Simple IIlnput" and 1I0utput" instruc
tions initiate ND conversion. and read in 
or out the ensuing 8 bits ofdata. No fur-

D-A 
CONVERTER 

ANALOG 
SAMPLE OUTPUTS 

& -2.56 V 
HOLD TO 

CIRCUITS +2.54 V 

OSCI LLOSCOPES 

RECORDERS 

DATA TERMINALS 

METERS 

FANS 

PRINTERS 

MOTORS 

PLOTTERS 

VISUAL MONITORS 

CONTROL DEVICES 

INSTRUMENTS 

HEATERS 

MODEMS 

RECEIVERS 

VALVES 

ALARMS 

ROBOTS 

ther software is required. During conver
sion the D+ 7A holds down the com
puter IIReady" line. 

MODEL 
D+ 7 A lID assembled, burned-in and 

tested Model D+ 7A 
Each D+ 7 A includes a connector to con
nect to the 8 input and 8 output ports. 

• 7 channels of digital-to-analog con
version (to output computer data in 
analog form) 

TECHNICAL SPECIFICATIONS 
D+7A AID & D/A Interface 

• an 8-bit parallel lID port to input 
and output data in digital form. 

• a fast conversion time of 5.5 micro
seconds. 

A MUl TIlUDE OF USES 
The D+ 7A makes it easy to use your 

computer for the jobs you want it to 
do-such as process control, digital 
filtering, games, oscilloscope graphics, 
speech recognition, speech and music 
synthesis. 

The D+ 7A lets you input and output 
analog data with all sorts of devices: 
joysticks, ham radio gear, measurement 
instruments, machine tools, transducers, 
control systems, motors, recorders, and 
plotters, to name just a few. 

1922 

Analog input ports: 
Number of input ports: 7 
Input voltage range: - 2.56 to 

+2.54 volts 
Input bias current: 

2 microamps max. 
Input impedance: 

. 20 Megohms II .001 JLF, 
1 KHz sample rate. 

2 Megohms II .001 JLF, 
10kHz sample rate. 

Resolution: 8 bits. 
Conversion time: 5.5 micro

seconds. 
Accuracy: ±20 millivolts. 

Analog Output Ports: 
Number of output ports: 7 
Output voltage range: - 2.56 to 

+ 2.54 volts 

Cromemco 

Output impedance: 0.25 ohm. 
Maximum load current: 1.5 rnA 
Resolution: 8 bits 
Conversion time: 5.5 micro-

seconds 
Accuracy: ±20 millivolts 
Drift rate: Less than 10 mV/sec 

at 25°C 
Parallel I/O Port: 

Input port: 8 bits. 
Output port: 8 bits. 
Input load: one TTL equivalent. 
Output drive: 10 TTL loads. 

General Information: 
BUS: 5-100. 
Power requirements: + 8 volts 

@ 0.4 A, + 18 volts @ 30 rnA, 
-18 volts @ 60 rnA 

© Ie MASTER 1983 



TU-ART digital interface 
with many features 

For interfacing with 

o CRT terminals I, 

o line printers 

o modems 

o other devices 

FAST - SOFTWARE SELECTABLE BAUD 
RATES UP TO 76,800 BAUD 

Here's a very convenient interface to let you couple 
not to one but to two terminals or other devices. So we 
call it a TU-ART. 

It has two serial I/O ports, two 8-bit parallel I/O ports, 
and 10 independent, programmable interval timers. 

Baud rates are' software-selectable from 110 to 
76,800 baud. 

VECTORED INTERRUPTS 

Yet another special convenience of the TU-ART is its 
vectored prioritized interrupts. It is able to support 
powerful vecto'red interrupt structure of the Z-80 
microprocessor. 

INTERVAL TIMERS 

The 10 interval timers, since they have real-time 
clock capability, offer a very wide range of control 
possibilities. 

Each timer range is from 0 - 16.32 milliseconds and is 
software selectable. 

MODEL 
TU-ART assembled, burned-in and tested 

Model TRT 

CABLES 
For System Zero CBL-1 
For System Two; 62 cm long CBL-2 
For System Three computer; 110 cm long CBL-3 

TECHNICAL SPECIFICATIONS 
Model TRT 

TU-ART Digital Interface 
Serial I/O ports: 

Number of ports: 2. 
I/O levels: RS-232 or 20 mA current loop. 
low baud range: 100-9600 baud (software 

selectable). 
High baud range: 880-76,800 baud (software 
selectable). 

Parallel I/O ports: 
Number of ports: 2. 
Input ports: 8 bits. 
Output ports: 8 bits. 
Input load: one TTL equivalent. 
Output drive: 20 TTL loads. 

Interval timers: 
Number of timers: 10. 
Timer range: 0-16.32 msec (software selectable). 
Timer resolution: 64 microseconds. 

Vectored interrupts: 
Number of restart locations (8080 mode): 8. 
Number of restart locations (Z-80 mode): 65,536 . 

. Prioritization of TU-ART ports: internally prioritized 
Prioritization for multiple TU-ARTs: daisy-chaining 

General Information 
UART type: 5501. 
BUS: 5-100. 
Power requirements: + 8 volts @ 1.0 A 

+18 volts @ 80 mA 
-18 volts @ 40 mA 

Operating environment: 0-55°C. 

Cromemco 
© Ie MASTER 1983 1923 

o 
o 
E 
Q) 

E 
o 
L-

a 



o 
o 
E 
Q) 

E 
o 
~ 

() 

GPIB 

1924 

• General Purpose 
Interface Bus Card 

• Provides IEEE 488 
Compatibility to 
S-100 computers 

This card enables you to connect your Cromemco 
computer to measuring and control equipment that has 
an IEEE-488 port. By this means such arrangements as a 
computer-operated measuring and control system can be 
devised. 

The Cromemco GPIB card contains a dedicated Z-80 
processor along with 4K of RAM and two 2716 sockets 
that provide for 4K of EPROM. Connectors at the top of 
the card are for the IEEE-488 interface. There is also con
nection for an external TTL parallel I/O port. Switches 
select the I/O addres~ through which the computer com-

municates with the card and the address to which the 
card responds. 

The GPIB card can interrupt the host computer over 
the S-100 bus with either a software maskable or non
maskable interrupt and is equipped with the Cromemco 
interrupt priority daisy chain. The dedicated Z-80A on 
the card can be interrupted by the host, the GPIB chip, or 
the reception of data from the external input port. On
board priority determination is fully software defined, 
employing a hard'yVare poll of the possible interrupt 
devices over a single input port. 

TECHNICAL SPECIFICATIONS 

Model GPIB 
Interface Bus Card 

IEEE-488 Functions: C: - Controller with Pass Control 
capability; T, TE, L, LE - Talker and/or Listener; 
SH, AH - automatic Source and Acceptor Handshake; 
DC, DT - Device Clear and Device Trigger; SR -
Service Request; PP - Parallel Poll; RL - Remote/Local 
with Remote Lockout. 

Processor: Z-80A clocked at 4.000 MHz. 
ROM Memory: Socket space for 4 Kbytes of TI 2516, 

Intel 2716, or their generic equivalents (user supplied). 
RAM Memory: 4 Kbytes of 9124 (1 K x 4) static RAM 

(included). 

5-100 Bus Interface: Four 8-bit parallel I/O ports; the GPIB 
, card may issue non-maskable and/or vectored maskable 

interrupt requests to the Host; "the Host may issue maskable 
interrupt requests to the card. 

GPIB Bus Interface: The 24 IEEE 488 bus lines interface 
to a GPIB card connector. 

Utility Interface: One 8-bit parallel input port and one 
8-bit parallel output port provide a general purpose 
interface at a GPIB card connector. 

LSI Device Types: Z-80A CPU, TMS 9914 GPIB Adapter. 
Power Requirements: + 8 VDC @ 1.5 Amps (max)" 
Operating Environment: 0-55°. 

Cromemco 
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Quadart 

Supporting Serial Protocols 
o Asynchronous 
o Synchronous Bit (e.g., SDLC) 
G Synchronous Byte (e.g., Bisync) 

SIMULTANEOUSLY INTERFACES 

UP TO FOUR SERIAL CHANNELS 

In this versatile new QUAOART serial communica
tions interface card you get the power to satisfy virtually 
any high-speed data communicati(,:>ns application. 

You get four independent serial channels, each sup
porting Asynchronous, Synchronous Byte mode (e.g., 
Bisync), and Synchronous Bit mode (e.g., SOLC) pro
tocols with complete handshaking for modems. Serial 
protocol is software-selectable for each channel. 

Our unique loopback feature gives you the capability 
to connect data from any channel to any other channel, 
data from any modem to any other modem, or the 
capability for any modemlchannel combination to be 
used for diagnostics and selftest. 

Baud rates for each may be software-selected from 0 
to 300K baud (asynchronous to 19,200 baud). 

VECTORED INTERRUPTS 
The QUAOART also supports the powerful 

internally-prioritized vectored interrupt structure of the 
Z-80 microprocessor which has become a trademark of 
Cromemco interface cards. 

INTERVAL TIMERS 
You have real-time clocking capability with four 

'interval timers each having periods as small as 4.00 
microseconds. Up to three timers can be cascaded to 
provide a 1.000-second time interval. 

The software-selectable time range of each timer is 
0-16.384 milliseconds. 

C-BUS 
The control for the QUAOART is from the C-Bus pro

vided by Cromemco's powerful I/O processor com
puter, Model lOP. The lOP interfaces between your 
S-100 bus and the C-bus and can support up to four 
QUAOARTS with full interrupt capability. 

TECHNICAL SPECIFICATIONS 
Model QDRT 

QUADART Serial Communications Interface 

Serial Channels: 
Serial Protocols: 

Asynchronous Byte 
Synchronous Byte (Bisync) 
Synchronous Bit (SDLC) 
Modem handshaking 

Number of channels: 4 
Diagnostics: Channel-to-channel diagnostic 

loopback capability (input/output channels 
software selectable) 

Asynchronous Baud Range: 0 to 19,200 baud 
(software selectable) 

Synchronous Baud Range: 0 to 300K baud 
(software selectable) 

Interval Timers: 
Number of timers: 4 
Timer Range: 0-16.384 msec (cascadable to 

1.0 sec, software selectable) 

Timer resolution: 4.0 microseconds 
Vectored Interrupts: 

Number of restart locations (Z-BO mode): 65,536 
Prioritization of serial channels and timers: 

Internally prioritized 
Prioritization for multiple QUADARTS: 

daisy-chaining 
General Information: 

Serial channel type: i80-SIO/2 
Parallel channel type: Z80-PIO 
Timer type: Z80-CTC 
Interface: C-Bus 
Power requirements: + 8 volts @ 1.5A 

+ 18 volts @ 100 mA 
-18 volts @ 100 mA 

Operating environment: 0-55°C 

Cromemco 
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Serial/Parallel Interface 

1926 

• Three parallel I/O ports 
• Two serial I/O ports 
• Handles rapid data bursts 
• Synchronous/asynchronous communication 

This new card interfaces to the C-Bus of our I/O Pro
cessor card and provides general-purpose I/O capability 
as well as serial communications capability. 

The card has three parallel I/O ports and two serial 
ports. 

Two of the three parallel ports are TIL-buffered for 

general usage. The third port is buffered by a FIFO to 
permit inputting and outputting of rapid bursts of data. 
For example, up to 16 bytes can be stored in the FIFO at 
I/O clock rates up to 10 megabytes/second. 

The two serial ports are single full duplex serial chan
nels that facilitate communications applications. One 
port is for synchronous communication (SDLC or 
HDLC) at rates up to BOOK bits/second. 

The second serial port is a serial RS-232C interface for 
asynchronous communication. It has a programmable 
data rate of up to 9600 bps. 

TECHNICAL SPECIFICATIONS 
Model CSP 

Serial/Parallel Interface 

CSP Controller: Cromemco Input/Output Processor (lOP) 
board. 
Parallel Interface: Compatible with Cromemco Model TDS 

9 Track Tape Drive. 
Parallel Output: Data: 8 bits wide plus an End of Transfer bit; 

16 by 9 bit FIFO buffered; approximately 200 Kbytes per sec
ond maximum continuous (Z-80A I/O Block Move), approx
imately 10 Kbytes per second maximum burst (FIFO 
limited). 
General Purpose: 15 control bits in two output bytes. 
Drive Capability: TTL levels; 10 meter length twisted pair or 
ribbon cable with 220/330 ohm termination. 

Parallel Input: Data: 8 bits wide; 16 by 8 bit FIFO buffered; 
approximately 200 Kbytes per second maximum continuous 
(Z-80A 110 Block Move), approximately 10 Kbytes per sec
ond maximum burst (FIFO limited). 
General Purpose: 16 status bits in two input bytes; vectored 
maskable C-Bus interrupt requests generated on software 
selected bit states. 
Termination: TTL levels; 220/330 ohm terminations on all 
data and status lines. 

Cartridge Interface: Compatible with Cromemco Model/CDS 
Cartridge Tape Drive. 

Cartridge Modes: Serial Asynchronous, Byte Synchronous 
(BiSync) and Bit Synchronous (SDLClHDLC) under the 
management of a Z-80 SIO device; vectored maskable C-Bus 
interrupt requests generated on software-selected status 
conditions. 

Cartridge 1/0: Maximum data rate approximately 800 kbits 
per second; 
TxC and RxC clocks supplied by Cartridge peripheral; TTL 
levels with 220/330-ohm terminations on input lines. 
Terminal Interface: RS-232c DTE connection 
Terminal Modes: Same as Cartridge Modes above although 

Asynchronous Mode would typically be selected. 
Terminal 1/0: Maximum data rate 9,600 bits per second: TxC 

and RxC supplied by an on-board timer with software selec
table bit rate; RS-232C levels; circuits RTS, CTS, DSR and 
DCD may be used either for modem control or for general 
purpose RS-232C levell/O. 

Bus Compatibility: Standard-l 00 (S-l 00) 
Cromemco Bus (C-Bus) 

Power Requirements: + 8 VDC @ 1.5 Amps (max) 
- 18 VDC @ 25 mAmps (max) 
+ 18 VDC @ 25 mAmps (max) 

Operating Environment: 0-55°C. 

Cromemco 
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12-Bit Analog 1/0 

• Qigital-analog output 
• Analog-digital input 

These two cards offer 12-bit analog lID capability. 
The Model DAC-12 provides two independent chan

nels of D-to-A conversion with a conversion time of 5 

microseconds. 
The Model ADC-12 provides 16 channel? of A-to-D 

conversion with a conversion time of 30 microseconds. 

TECHNICAL SPECIFICATIONS 

Model DAC12 
Digital-to-Analog I/O 

D/A converter section: 
Resolution: 12 bit. 
Analog output: 

Bipolar voltage: ± lOV, ± 5V, ± 2.5V. 
Unipolar voltage: 0 to 5V, 0 to lOV. 
Impedance: 0.05 ohm typical:' 

Conversion speed (settling time to ±0.01 % F5R): 
± 10V output: 5 microsec. 

Accuracy: 
Offset error/gain error: adjustable to zero. 
Linearity error: ± 1f2 L5B (max.) 
Operating temperature range (no missing codes): 

o to 50 Deg. C. 
Drift: (0-50 Deg. C) 

Gain: ±30 ppm FSR/Deg. C. (max) 

Parallel port section: 
Number of ports: 2 
Output port handshake: output strobe line on each port 
Output port drive: 7 TTL unit loads 
Sense line input loading: 4 TTL unit loads 

Miscellaneous': 
Bus compatibility: 5-100 (IEEE 696) 
Environment: 0 to 55°C. 

+ 8 volts: 350 mA 
+ 18 volts: 120 mA 
-18 volts: 100 mA 

Model ADC12 
Analog-to-Digital I/O 

AID converter section: 
Resolution: 12 bit. 

Analog input voltage ranges: 
Bipolar: ± 2.5, ± 5, ± 10. 
Unipolar: 0 to 5, 0 to 10. 

Data acquisition time: 30 microseconds. 
Transfer characteristics error: 

Offset error/gain error: adjustable to zero. 
Linearity error: ± 1f2 L5B (max.) 
Operating temperature range (no missing codes): 

o to 50 Deg. C. 
Drift: 

Gain: ± 30 ppm/Deg. C. 
Linearity (monotonic operation guaranteed): 

± 3 ppm/Deg. C. 

Parallel port section: 
Number of sense lines: 4 
Number of output ports: 2 
Output port handshake: output strobe line 

on each port. 
Output port drive: 7 TTL unit loads. 
Sense line input loading: 4 TTL unit loans. 

Miscellaneous: 
Bus compatibility: 5-100 (IEEE 696). 
Environment: 0 to 55°C. 

+ 8 volts: 250 mA. 
+ 18 volts: 120 mAo 
- 18 volts: 100 mA. 

Cromemco 
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Complete electrical isolation 
Eliminates ground loop problems 

Now your interfacing can be achieved with com
plete electrical isolation from your microcomputer. 

Electrical isolation means that problems with 
ground noise and ground loops can be completely 
eliminated in your instrumentation, communica
tions, or process control systems. 

Electrical isolation also means that potentially 
damaging transients can be safely isolated from 
your computer system. 

The new Cromemco 4PI0 parallel interface card 
includes: 

24 opto-isolated input channels 
16 opto-isolated output channels 

8 relay-isolated output channels 
11 opto-isolated strobe/handshake lines 

1 opto-isolated reset line 
The 4PI0 services these isolated I/O channels 

through four parallel, 8-bit I/O ports. The addresses 
of these I/O ports are switch selectable (in blocks 
of four) by means of a switch located conveniently 
on the 4PI0 interface card. 

ISOLATED CONNECTOR PINS 
The isolated I/O channels of the 4PI0 are 

brought to four connectors on the top edge of the 
card. NO PIN ON ANY OF THESE CONNECTORS 
IS DIRECTLY CONNECTED TO THE COMPUTER 

TECHNICAL SPECIFICATIONS 
Model 4PI0 Isolated Parallel Interface 

Paranel I/O porls: 
Number of bidirectional ports: 4 
I/O porI widlh: 8 b,ts wide. 
lIIumber of oplo-isolaled inpul porls: 3 
lIIumber of oplo-isolaled oulpul ports: 2 
Number of relay-isobted output ports: 1 

110 'Irobe ,ignals and resel: 
lIIumber of I/O slrobe bils: 11 
Strobe signal isolation: opto-isolattod 
Reset line: opto-isolated 

General Information: 
BUS: 5-100 

Oplo-i,olaled 110: 
lIIumber of oplo-isolalors: 52 
Oplo-isolalor lype:MCT66 
Signal levels: TTL 

Relay oulpuls: 
lIIumber of relay oulputs: 8 
Conlacllyp.: SPDT 
Conlacl vollage: 28 V AC or DC 
Contact current: 1 A 

Power requirements: + 8 volts (C!I 2.3 A 
Operating environment: 0-55°C 
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PORTO 

r<:l-J-. a OPTO-ISOLATED OUTPUTS 

~ ....).. a OPTO-ISOLATED INPUTS 

PORTl 
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¥ x a ....).. a OPTO-ISOLATED INPUTS 

PORT 2 

It' , I-'!'-'"'w.'''~'''''''~'' * x a ....).. a OPTO-ISOLATED INPUTS 

PORT3 

~ -,!.-",o",,,,o",, * x 5 -1--INPUT ACKNOWLEDGEI 
OUTPUT ENABLE SIGNALS 

RESET 

1---_':"'>-1 ~ ~...:.- RESET 

Cromemco 4PIO interface. Note that all lines are either 
optically or magnetically isolated from the computer 
circuitry. 
CIRCUITRY. Every active pin is electrically isolated 
either by means of an opto-isolator or relay. 

Cables are available in two convenient lengths 
to couple from these top connectors to a standard 
DB-25S socket. Cable model CBL-2 is 62 cm in 
length and can be used in our Z-2 computer. Cable 
model CBL-3 is 110 cm in length for use in our 
System Three computer. 

Like all Cromemco cards, the 4PI0 is designed 
to meet the most demanding standards of industrial 
performance. 

MODEL 
4PI0 assembled, burned-in and tested Model4PI0 

15 cm long 
62 cm long 
110cm long 

CABLES 
CBL-1 
CBL-2 
CBL-3 

Cromemco 
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8 Port I/O 
Multi-channel 
microcomputer 
parallel interface 

SIMPLIFIED PARALLEL INTERFACING 

Parallel interfacing was never easier than with the 
Cromemco 8PI/0 Parallel Interface Card. 

You get 8 bidirectional 8-bit I/O ports that can 
be used either singly or coupled together to form 
longer word lengths. ' 

For convenience, input and output status flags for 
handshake purposes are grouped together on one 
port and may be accessed with one input or output . 
statement. , 

Strobe pulses can be issued after each 8-bit 
transfer or may be delayed until the proper word 
length has been formed. 

Other features include B sense switches and B 
LEOs on the highest selected I/O port on the card, 
and 2 bits of opto-isolated input and 2 bits of 
relay-driven output. 

The B I/O ports may be located on any B-port 
I/O boundary. 

MODEL 

BPI/O assembled 

© Ie MASTER 1983 

Model BPIO 

Cromemco 

TECHNICAL SPECIFICATIONS 
Model8PI/O 

8-Channel Parallel Interface 

Parallel I/O Ports: 
Number of bidirectional ports: 8 
I/O port width: 8 bits wide. 
Input load: 4 TTL loads. 
Output drive: 4 TTL loads. 

Input strobes: latched. 
Output strobes: 
. Delay: 1 p'sec after new data valid. 

Width: 1.5 p.sec; negative true. 
1 strobe pulse per port. 

Opto-Isolator input: 
Number of Opto inputs: 2 bits, 

TTL level inputs. 
Relay Outputs: 

Number of relay outputs: 2 bits. 
Contact voltage: 28 V AC or DC, 
Contact current: 1 amp. 
Contact type: SPOT. 

General information: 
BUS: 5-100. 
Power requirements: + 8 volts @ 1.5 A 
Operating environment: 0-55°C, 
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Printer Interface 

A VERSATILE CARD WITH 
TWO INTERFACES ON ONE CARD 

With this new interface card, it's easy for you to inter
face either dot-matrix. or full letter printers to your com
puter system. 

To be suited to these printers, this card is designed 
with two actual interfaces. One uses the "Centronix 
parallel" convention and interfaces the Cromemco 
Models 3715 or 3703 dot-matrix printers. 

The card's second interface interfaces the Cromemco 
Model 3355B Full-Letter printer. 

This second interface has built-in ribbon-lift and 
ribbon-lowering circuitry to free the software overhead 
normally required for this function. 

NOTE TO CROMEMCO SYSTEM TWO AND 
SYSTEM THREE PURCHASERS: 

The Model PRI interface card described here is now 
supplied as standard equipment in your system. 

You need not purchase this card separately unless 
you are adding additional printers to your system. 

• Use with all 

Cromemco printers 

Each of the two interfaces has an individual cable 'con
nection on the top edge of the card. 

The Cromemco PRI card now also includes full inter
rupt capability for use in multi-user systems. 

MODELS 
Printer Interface Card assembled, burned-in 

and tested .......................... Model PRI 
Cables for PRI interface: 25-conductor ribbon cable 
connects from top card connector to DB-25S socket. 
Lengths as follows: 
Cable 62 cm in length for use in Cromemco 
. System Two computers .............. Model CBL-2 

Cable 110 cm in length for use in Cromemco 
System Three computer ............ : Model CBL-3 

TECHNICAL SPECIFICATIONS 
Model PRI 

Printer Interface 
Output port addresses: 54, 5A, 5B, 5C 
Input port addresses: 54, 5A 
Alternate port addresses: Optional DIP switch 
Software support: Cromemco COOS 
BUS: 5-100 
Power requirements: + 8 volts @ 1.0A 
Operating environment: 0-55°C 

Cromemco 
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ModelSDI 
Color Graphics Interface 

Here's a graphics interface that gives you high resolution, 
simplicity and an enormous range of color choices unmatched 
in the industry. 

The new Cromemco Model SOl Color Graphics interface is a 
fully-integrated way to display the memory content of Cro
memco computer systems in beautiful and meaningful color 
choices. Use of color and the high resolution of the image 
faCilitate reading the display by researchers in the field. To 
simplify examination or discussion, various parts of the scan can 
be displayed in any of a wide range of colors - 4096 to be 
specific. 

The interface consists of two circuit cards that plug directly 
into any Cromemco computer. No alteration of the computer is 
required. All necessary outputs to the monitor are provided by 
the interface. 

The display device is typically an RGB Monitor, used in the 
industry or available from Cromemco (Model RGB-13). 

Very high resolution provided by the new color graphics 
interface is apparent in this plot of sinusoids. 

- - - - - - --- - - -: 

I , L _____________ .J 

CROMEMCO 
COMPUTER 

HIGH RESOLUTION 
The new SOl interface can be used to display images with 

up to 754 x 482-point resolution. As discussed later, this 
resolution is at least the equal of a high-quality broadcast-TV 
picture. 

COLOR OR B/W 
The new interface can be used to display an image in either 

color or black-and-white - or in both simultaneously. 
I n color any 16 colors from a palette of 4096 colors can be 

used in the picture. In black-and-white any 16 shades of gray 
can be used. 

HOW THE SDI MAPS 
The SOl uses direct memory access to display the content 

of a display memory. Each pixel of the display may be mapped 
either from one nybble (4 bits) or one bit of the display 
memory. The mapping mode (nybble or bit) is software
selectable - in fact, part of a picture may be displayed in one 
mode and part in the other. 

The display memory may consist of either a 12K or 48K 
memory. 

Cromemco 
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Display of cross section of human heart imaged by a 
2.25 MHz ultrasonic sector scan through body's intra
costal space. The image is displayed using the new SOl 
interface on an RGB Monitor. This medical application 
involving the new interface was done at Stanford Uni
versity. 

The combination of mapping modes and memory result in 
four basic modes of operation as shown below. 

MODEL SOl RESOLUTION (HORIZONTAL x VERTICAL) IN EACH 
OF FOUR MODES OF OPERATION. 

Nybble-Mapped 
Bit-Mapped 

Display Memory Size 
12K 48K 

189x121 378x242 
377x241 754x482 

SOl OUTPUTS 
The Model 501 provides three separate analog output signals 

to drive the Red, Green, and Blue guns of a high-quality RGB 
monitor. The three separate outputs, rather than one composite 
output, are used to preserve the full resolution of the picture. 

PIXEL __ ~ 

NYBBLE __ ~ 

MAPPING 
RAM 

D/A 

G 

In nybble mapped operations each 4-bit nybble tan 
select one of 4096 colors as determined by a mapping 
RAM. The contents of the mapping RAM can be changed 
dynamically, under software control, by issuing OUTPUT 
instructions to the SOl. 

TV COMPATIBILITY 
The Model 501 also provides all signals required to serve as 

input to a colorizer or color modulator in a TV broadcast studio. 

RGBMONITOR 
New Cromemco RGB 

(red/green/blue) Color 
Monitor is specially 
adapted for use with 
SOl Interface. Photos 
shown herein are from 
this monitor. 

48K DISPLAY MEMORY 
A new 48K two-port memory card has been developed for 

use with the 501. Picture information is accessible by the 501 
through a connector on the top of the memory cards. The 
cards plug directly into the Cromemco computer. 

The computer resident memory may also be used as the 
display memory, although at the expense of mapping speed. 
This reduction occurs because the CPU must suspend opera
tion when the SDI accesses the resident memory. The result is 
approximately 55% CPU utilization for a 12K-memory picture 
and 6% utilization for a 48K-memory picture. 

Use of the special two-port memory, however, assures 75% 
to 100% CPU utilization, depending on the application soft
ware. 

DESIGNED TO SURPASS TV QUALITY 
FOR LONG-TERM APPLICATION 

In its high-resolution mode, the 501* displays a picture 
having a 754 x 482-pixel resolution. This format corresponds 
to and is compatible with NTSC TV systems practice in that 
482 lines are normally displayed in a nominal 525-line system. 
The 754 points in the horizontal direction give a resolution 
equal or better than that of the vertical direction. 

The horizontal resolution itself far exceeds that of conven
tional TV displays which have relativeJy limited bandwidth. 

The result of the above approach is that the high-resolution 
picture displayed using the 501 interface is at least equal in 
resolution to a 525-line color TV picture. 

·U.S. Patent No. 4121283 

TECHNICAL SPEC·IFICATIONS 
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Model SOl 
Color Graphics Interface 

Mapping modes: Bit or nybble; software selected. 
Resolution: 754 x 482 pixels maximum using 48K display 

memory. 12 K display memory may also be used at 
lower resolution; see text. 

Color: Any 16 of 4096 colors or any 16 shades of gray 
may be displayed. 

Outputs: Three analog outputs for R.G.B. monitor. 
Recommended Display Memory: Cromemco 48 KTP two

port memory. 
Sync signal: Composite Sync signal is switch;selectable. 

Separate RS-170 Sync signal available. 
System Bus: Industry Standard 5-100. 
Operating Environment: 0-55°C. 

Model RGB-13 Color Monitor 
Max. effective screen size: 255 mm x 190 mm 
Technology: All solid state except for CRT. 
CRT: 13" shadow mask, delta gun . 
Video signal input: RGB 0.3 - 2.0 V., 75 ohm. Fully com-

patible with Cromemco model SDI interface outputs. 
Video amplifier bandwidth: 50 Hz to 15 MHz ± 3db 
Power requirements: 120 or 220 volts, 50/60 Hz. 
Power consumption: 250 VA 
Dimensions: 18" x 15 W' x 143,4" 
Weight: 23 Kg 
Operating Environment: _5° to 40°C 

Model 48 KTP 
Two-Port Memory 

Memory Capacity: 48K bytes 
Bus: Industry Standard 5-100 
Operating Environment: 0-55°C 

Cromemco 
© Ie MASTER 1983 



5ineTrac 
MICROCOMPUTER AlD-DIA BOARDS 

FOR iSBC@-80 
MULTIBUS@ 

iSBC-7111711 PIN-FOR-PIN 

FOR LSI®-II, 11/1 
AND PDp®-ll/ll 

HALF AND FULL QUAD 
A/D-D/A 

• ST-LSI: 32S/16D AID. 2 DIA loops. 

FOR MULTIBUS® iSBC-80 
MICROCOMPUTERS 

MULTIBUS AND iSBC 
COMPATIBILITY 

• 4 or 8 01 A channels • Operates from Intel RMX-80 
Software 

• ST-711: 32S116D AID. no DIA 

Full Quad 

• ST-LSI2: 16S/8D AID. Half Quad 
• Compatible with both 8 and 16 bit 

CPU's 

• 12 binary bits. 20 p.sec AID • 20 bit addressing • ST-732: Same as ST-711 plus 2 
4-20 mA DIA loops • Pacer Vector Interrupt Start Clock • 16 bit resolution,0.005 accuracy 

• 12 bits binary. 20 p.S AID 
conversion 

• Crystal Pacer interrupt clock. 
differential PGA 

ST-711 
ST-711 

ISOLATED LOW-LEVEL AID 

• 8 or 16 differential AID channels 

• 126 dB CMR. ±250V Isolation 
• 10 mV to 2V PGA ranges 
• Crystal Pacer Interrupt Start 

Clock 

• Operates from Intel RMX-80 
Software 

ST-711 RLY8D 
ST-71IRLYI6D 

• X I to X I K Differential PGA 

ST-LSI 
ST-LSll 

INDUSTRIAL D/A BOARD 

• 4 or 8 01 A channels with 
choice of supplied 4-20 mA 
loops or voltage output ranges. 
selectable per channel. 

• Directly replaces iSBC-724. 
8 or 16 bit bus width. 16 or 20 
bit addressing. 

• Operates from Intel RMX-80 
software. 

• Floppy disk Diagnostic and pro
gram listing available. 

• 12 bit resolution. 0.05% 
accuracy. 

ST-718 

ST-716 

INDUSTRIAL PGA 
AlD-D/A BOARD 
• 32S/16D AID plus 2D/A 

4-20 mA loops. 
• Software-programmed Pacer 

or event-triggered interrupti 
start clock. 

• Software-programmed XI to 
X8 or XI to XI024 instrumen
tation amplifier. 

• Includes diagnostic program 
manual. 

ST-6811 

Systems Manuals and Diagnostic Programs are included with all models. 
iSB(.80. MULTIBUS dnd RMX·80 are INT EL Corp trademarks LSI and PDP are Digital Eoulpment Corp. trademarks. Mlcromodule and EXORCiser are Motorola Corp. trademarks. 

BE AN EXPERT REQUEST OUR 
LATEST CATALOG ON DATA ACQUISITION 

REQUEST ORDERING DETAILS 

o A 11 CABOT BOULEVARD, MANSFIELD, MA 02048/TEL. (617)339-93411TWX 710-346-1953/TLX 951340 

~ 
~ ~ Printed in U.S.A. Copyright © 1982 Datel·lntersil, Inc. All rights reserved. 

• Santa Ana, CA (714)835-2751 • Sunnyvale, CA (408)733-2424 • Los Angeles, CA (213)933-7256 
~..." OrMlflfiOn OVERSEAS: INTERSIL DATEL (UK) LTD-TEL. BASINGSTOKE (0256) 57361 • INTERSIL DATEL SARL-TEL. 6025711 

~ l!:J. INTERSIL DATEL GmbH-TEL. (089)530741 • DATEL KK TOKYO-TEL. 793-1031 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
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For Key Data On Every Ie On This 
Board, The Place To Look Is ... 

Equipmentand system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of Ie MASTER. 

Surveys conducted by Ie MASTER, integrated cir
cuit manufacturers, and independent research 
agencies confirm that four out of five Ie MASTER 
users have specified one or more products as the 
result of using Ie MASTER. 

, This Codata Systems 
Corp. board is an intelli

gent, 8-channel serial inputl 
output board for Multibus systems. 

Device No. 
AM25LS2521 
AM26LS29 
AM26LS32 
74LS02 
74LS08 
74LS32· 
74LS74 

74LS138 
74LS164 
74LS244 

74LS273 
MBM2716 
SN74LS04 
SN74LS133 
SN74S240 

Z80A 
Z8530 

Description 
8-Bit, Equal-to Comparator 
Line Driver, Single-Ended 
Line Receiver, Differential 
Quad 2-lnput NOR Gate 
Quad 2-lnput AND Gate 
Quad 2-lnput OR Gate 
Dual D-Type Positive Edge Triggered 

Flip-Flop with Preset and Clear 
3 Line to 8 Line Decoder/Demultiplexer 
8-Bit Gated Serial-In, Parallel-Out Shift Register 
Octal Bus Driver (Schmitt trigger) 'Non-Inverting, 

3-State, Complementary Control 
Octal D-Type Edge-Triggered Flip-Flop 
Fujitsu 248 by 8 PROM 
Hex Inverter 
13-lnput NAND Gate 
Octal Buffer/Line Driver/Line Receiver Inverted 

3-State Outputs 
Zilog 8-Bit Microprocessor 
Zilog Serial Communications Controller 

Representative list of ICs on Codata Systems Corp. board for 
data communications equipment. 

9HICMASTER 
BE SURE. BEGIN WITH THE Ie MASTER 



MOTOROLA 
MICROCOMPUTER BOARDS 

VMEmodules 

VMEmodules from Motorola incorporate the high perfor
mance MC68000, the internationally accepted Eurocard for
mat, the defacto industry standard 16-bit VMEbus, and the 
new and flexible I/O Channel, all combined in the most ver
satile and latest state-of-the-art approach to the modular 
systems concept. 

The MC68000 MPU 
You've seen the benchmarks, and the results - MC68000 

has emerged as the acknowledged microprocessor leader 
in the 16/32 bit performance class. Its architecture is designed 
for optimal support of the latest high-level languages, and it 
directly addresses 16 Megabytes of memory (instead of one 
Megabyte for most of the competition). Its 32-bit internal fea
tures mean easy growth to full 32-bit capability as your needs 
grow into the future. VMEmodule products put the MC68000 
MPU to work in a modular structure that has achieved world
wide acceptance and support, both by users and manufac
turers of microcomputer subsystems. 

Worldwide Standard Package: Eurocard 
Developed as a de facto standard in Europe, the Eurocard 

mechanical format is rapidly gaining worldwide acceptance 
of modular applications in a broad range of laboratory and 
industrial automation environments. And for good reason 
- the Single and Double Eurocard circuit boards and card 
cages in the VMEmodule product line offer a convenient size, 
plus pin-and-socket bus connectors to give you an extra 
margin of confidence of reliability in the more severe appli
cation environments. 

Multiprocessing 16/32 Bit VME Bus 
The VME bus doesn't lock you into today's technology. It 

has the inherent power and capabilities to adapt to any num
ber or types of popular processors for true multiprocessing 
applications; and, you can use as many bus masters as you 
need. 

BASIC-M, I/Omodule, RMS68K, VMEbus, VERSAbug, 
VERSAdos. VERSAmodule and VMEmodule are trademarks of Motorola Inc. 

@ Ie MASTER 1983 

With the VME bus, you can mix 8, 16, and 32-bit processors 
in the VME backplane. It operates asynchronously at high 
speed, and provides 7 interrupt plus 4 bus arbitration priority 
levels to allow total flexibility. 

I/O Channel Expands Capabilities 
The VMEmodule system architecture supports the I/O 

Channel feature described elsewhere in this publication. 
Briefly, the I/O Channel is a buffered extension of the on
board processor bus, allowing the system to be easily 
custom-tailored with the addition of input/output functions in 
small modular amounts both within and external to the VME 
card cage. The I/O Channel promotes efficient system utili
zation by allowing 110 transfers to proceed at rates. up to 2 
megabytes per second, independently of other on-going ac
tivity in the higher-speed VMEbus system interconnect. 

Powered by High Performance Software 
VMEmodule products are designed for demanding lab and 

industrial automation environments where quick, accurate 
response to multiple random events is essential - and 
Motorola's RMS68K Real-Time Multitasking Executive soft
ware for the VMEmodule Monoboard Microcomputer pro
vides the nucleus around which complete real-time applications 
can be built. For tpose applications where large data files 
and mass storage resources must be handled efficiently, 
there's the full-featured VERSAdos Operating System. Stan
dard device drivers are provided with both VERSAdos and 
RMS68K for interfaces and devices supplied by Motorola, 
and both systems make provisions for easy addition of user
supplied device drivers. Both the RMS68K Executive and the 
full VERSAdos System are rapidly emerging as the standard 
real-time system structure for MC68000-based applications. 

To provide diversified programming capabilities for 
VMEmodule-based projects, Motorola supplies not only an 
advanced Structured Macro Assembler, but also efficient 
Pascal and FORTRAN Compilers. 
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MOTOROLA 
MICROCOMPUTER BOARDS (continued) 

VMEmodules 

And to offer streamlined debugging capabilities, the 
VMEbug Debug Monitor firmware is available either in ROM 
or on disk for use with the VMEmodule Monoboard 
Microcomputer. 

Modular Subsystems elevate the starting point for micro
computer system design from the "components" level to the 
board level. And, just as there are variations in microproces
sors for different end-use requirements, there are families of 
modular subsystems to best serve these varying demands.
Thus, . the VMEmodule family joins the existing Motorola 
Micromodule 8-bit family and the VERSAmoduie 16-bit family 
of modular microsystem products to let the user tailor his 
system to his specific needs. 

VMEmodules provide a degree of performance and flexi
bility that bridges the gap between the lower-level 8-bit pro
cessing tasks (the Micromodule domain) and the highend 
computation and memory-intensive challenges that are the 
domain of the physically larger and more complex 16/32-bit 
VERSAmodules. This spectrum of microsystem products of
fers the most cost effective solution to complex systems -
perhaps distributed control systems - with the right perfor
mance elements at each proceSSing node of the system. 

The Intangible Extras -
. When you select Motorola microsystem products for your 

system design, you get not just the hardware and software, 
but a host of built-in benefits of almost equal importance. 
Among these: 

• A field-proven line of thoroughly tested products that 
assure highly reliable system operation. 

• A time-tested set of support tools and documentation 
that simplify system design and operation. 

• A nationwide field-sales a~d service network that offers 
design and applications support before, during and 
after the sale. 

A mature training program at various levels that offers 
group training at specified locations as well as in the cus
tomer's own establishment. 

A product line that continues to expand to take full advan
tage of new developments for increasing capabilities, im
proving performance and allowing more efficient operation. 

Multiple Sources of VME Compatible 
Products - Worldwide 

Development of the VME bus structure represents the com
bined technical efforts of Motorola and a number of other 
major international electronics companies. The initial an
nouncement in Europe met with very positive reactions from 
potential users and vendors the world over, with the result 
that the Original participants are being joined by increasig 
numbers of companies planning to supply such products. 
These Sources are united through the activities of the VME 
Bus Manufacturers Group, which meets four times a year in 
technical forum to help assure the user community of a high 
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TYPICAL VMEmodule 
APPLICATION 

MEMORY 

RAM 
ROM 

VME bus 

CPU INTELLIGENT 
110 

GPIB INFC 
LOCAL NETWORK INFC 

WINCHESTER THERMOCOUPLES POWER SUPPLIES AC MOTORS 
FLOPPY STRAIN GAUGES SERVO MOTORS AC SOLENOIDS 

degree of technical compatibility between products, and to 
make available to the public a comprehensive list of suppliers. 

VMEmodule Line* 
VMEmodules - VMEbus compatible, Double Eurocard 

Format. , 
MVME110 - MC68000 Monoboard Microcomputer with I/O 

Channel support for extended I/O functions. 
MVME200/201 - 64K byte and 256K byte Dynamic RAM 

Modules with data parity check. 
MVME210 - Static RAM/ROM Board providing up to 128K 

bytes storage capacity. 
MVME300/301 - GPIB Controller meeting full IEEE 488-

1978 standard. 
MVME930 - VMEbus Extender Board 
MVME931 - VMEbus Wirewrap Board 

·See also the list of I/O modules on another page in this catalog for additional 
I/O functional elements supporting the VMEmodule line. 

S'oftware 
MVMEBUG - Debugging Packages for VMEmodule Mono

board Microcomputer with single-line Assembler/ 
Disassembler. 

M68KORMS68K - M68000 Real-Time Multitasking Exec
utive provides task scheduling and synchronization for any 
number of tasks. 

M68KOVDOS - OEM VERSAdos Operating System is a 
real-time multitasking MC68000 based system oriented to 
hard disk operation. 

Packaging 
VMEmodule and I/Omodule Card Cages, Chassis, Power 
Supplies and Backplanes. 

© Ie MASTER 1983 



MOTOROLA 
MICROCOMPUTER BOARDS (continued) 

VERSAmodules 

VERSAmoduie circuit boards are microcomputer building 
blocks from Motorola, based on the state-of-the-art 16-bit 
MC68000 Microprocessor. They are part of a family of mod
ular building block products that provide the system designer 
ready-to-run hardware and software. VERSAmoduie building 
blocks drastically reduce the total cost of bringing together 
a fully configured custom microcomputer·based system ... 
by saving development time, engineering talent, and money 
as well. 

With VERSAmoduie products, you minimize the risks of 
design limitations and system obsolescence while keeping 
your system tied to the leading edge of technology. Your 
system is built around the most advanced 16-bit micro
computer available today ... incorporating sophisticated ar
chitectural features to enhance system performance. The full 
range of available software products and applications de
velopment tools 'assure early system completion. And Mo
torola's. experienced support staff is available' to help, any 
time. 

Use Today's Most Advanced 16-Bit 
Microcomputers 
The VERSAmoduie Monoboard Microcomputers (VM01 A 
and VM02) are the most powerful and versatile 16-bit single
board microcomputers available. They achieve a higher de
gree of computing power, memory capacity and tailorability 
by combining the MC68000 MPU with other on-board fea
tures. Such on-board features as liD Channel interface, 
VERSAbus interface, bus arbitration logic, dual port RAM, 
multiprotocolserial liD, parallel liD, programmable timer/' 
counters, and RAM with battery back-up capability enable 
these VERSAmoduie Monoboards to handle applications 
ranging from those using a single processor through those 
requiring complex multiprocessing structures. 

VERSAbus Architecture Enhances 
System Performance 
VERSAmoduie boards are interconnected in a system using 
the VERSAbus interconnect standard. The high-speed 
VERSAbus interconnect is characterized by asynchronous 
operation supporting direct memory addressing and true 
multiprocessor operation. Unlike other popular bus struc
tures, VERSAbus architecture does not limit the number or 
types of processors that can be used in multiprocessing ap
plications. The number of "bus masters" or main processor 
boards is limited only by the number of card slots in the 
particular VERSAbus backplane being used~ Furthermore, 
several lines within the VERSAbus structure enhance system 
reli~bility and integrity by providing for efficient self-diagnosis 
... resulting .in minimum system downtime. 

BASIC-M. I/Omodule. RMS68K. EXORmacs. EXORbus. VERSAmodule. 
VERSAbus. VERSAdos. and VERSAbug are trademarks of Motorola. Inc. 

© IC MASTER 1983 

Cost-Effective 1/0 Channel Increases 
System Flexibility 
The liD Channel is an advanced architectural feature of 
VERSAmoduie Systems that allows greater system flexibility 
and low incremental cost for liD expansion. The liD Channel 
has a 12-bit address bus, 8-bit bidirectional data bus, 4K 
Bytes of memory-mapped liD, and a data transfer rate of up 
to 2 Megabytes per second. 

VERSAdos Real-Time Disk Operating System 
The VERSAdos Operating System Software employs mod
ular design of its major programs to allow easy addition of 
user functions with minimal cost. It contains a file manage
ment package and additional device-independent liD sup
port. The VERSAdos System is available with software 
drivers for both floppy and hard disk storage, and incorporates 
redundant safeguards against system failures. Optimum pro
cessor and memory utilization are achieved through true 
multitasking and dynamic memory allocation/deallocation. 

RMS68K Real-Time Multitasking Executive 
For real-time applications that do not require auxiliary mass 
storage (disk), and efficient Real-Time Executive may provide 
all the required systems functions. 

The RMS68K Real-Time Multitasking Executive provides 
the nucleus around which real-time applications can be built. 
It allows a wide variety of application systems without large 
expenditures for complex real-time and multitask control func
tions. RMS68K is ROMable, meaning that the executable 
code for your entire system could be placed in ROM. In ad
dition, the RMS68K System customizes your system by al
lowing you to add your own device drivers and select only 
those functions that you need. Compatibility with VERSAdos 
and debug software packages helps reduce the cost of soft
ware maintenance over the life of your system. 

VERSAbug Debugging Packages 
The VERSAbug debug package provides a powerful evalu
ation and debugging tool for VERSAmoduie Systems. It per
mits full-speed execution of system and user-developed pro
grams operated in a VERSAmoduie Monoboard Microcomputer 
environment under complete operator control. 

VERSAbug software is available as a system debug mon
itor, in a pre-configured EPROM resident package, or as 
source and relocatable object modules, packaged on diskette 
or cartridge disk, allowing you to easily create your own 
application-specific version in a matter of hours. In either 
package, VERSAbug software gives you a powerful tool for 
reducing system development and continuing maintenance 

~ costs. 

1937 

J... 

o ...... 
o 
::J 

-C 
C 
o 
o 
E 
Q) 

en 
ca 
o 
J... 

o ...... 
o 

::;;E 



J0-

e ...... 
(.) 
::J 
-a 
c 
e 
(.) 

E 
Q) 

en 
«S 
e 
J0-

e ...... e 
~ 

MOTOROLA 
MICROCOMPUTER BOARDS (continued) 

VERSAmodules 

Complete Your System •.• On Schedule 
With VERSAmoduie products, the lion's share of your sys
tem's hardware design, debug, assembly and test is done for 
you. The mature operating system software is already de
veloped and debugged, too. You can begin developing your 
applications software immediately, in order to respond faster 
to customer requirements, penetrate fast moving market win
dows, or automate a critical activity sooner. The result ... 
higher profitability. 

Use Your Resources Efficiently 
Since your costly and often limited technical resources are 
not needed to design or debug the basic computer system 
hardware, you can concentrate on the value-added areas of 
applications software and any unique hardware require
ments. In other words, you apply your scarce resources to 
the area you know best ... your application. 

Lower Your Non-Recurring Costs 
The riSing costs to design, develop and debug basic system 
hardware are reduced by using VERSAmoduie products. But 
the cost savings don't stop here. The powerful applications 
development tools supporting the VERSAmoduie family 
greatly facilitate the development and debugging of your ap
plications software and any specialized hardware. This allows 
you to get it right the first time ... avoiding costly redesigns 
and project delays. 

VERSAmoduie CIRCUIT BOARDS 

Monoboard Microcomputers 
VM01 A Monoboard Microcomputer - MC68000 MPU, 32/ 

64K Byte RAM, Sockets for 64K Byte ROM, 4 parallel I/O 
ports, 2 serial I/O ports. 

VM02 Monoboard Microcomputer - MC68000 MPU, 128K 
Byte dual-port RAM, Sockets for 64K Byte ROM, 2 Multi
protocol serial I/O ports. I/O Channel Interface. 

Memory Modules 
VM10 Random Access Memory - 64/128K Byte Dynamic 

RAM, Byte Parity, 16-bit data/word length. 
VM11 Random Access Memory - 256/512K ayte Dynamic 

RAM, Error detection and correction, 16/32-bit data word 
length. 

VM80 Combination ROM/RAM/I-O - 0/128K Byte Dynamic 
RAM, Sockets for 256K Byte ROM, 6 parallel I/O ports, 2 
Multiprotocol serial I/O ports. 

Controllers 
VM40 Color Graphic Controller- 512 x 384 pixel, Graphics 

primitives, 8 basicl400 shading colors, I/O Channel Interface. 
VM20 Floppy Disk Controller - Up to 4 floppy disks, 2M Byte 

formatted floppy capacity, On-board IPC with data buffer. 
VM60 Universal Intelligent Peripheral Controller - 4K Bytes 

on-board RAM, Up to 32K Bytes ROM, DMA data transfers, 
Wire wrap area for custom user interface. 

VM21 Universal Disk Controller - Up to 4 floppy disks, Up 
to 2 SMD compatible hard disks, Up to 516 M Byte for
matted disk capacity, On-board IPC with data buffer. 
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VM30 Multi-Channel Communications Module - 4 RS-232C 
serial I/O ports, One parallel printer port, On-board IPC 
with data buffer. 

VM31 Eight Channel Intelligent Communications Controller 
- 8 multi protocol RS-232 serial ports with MC68000 in
telligence and 128KB RAM for down-loaded protocol and 
data buffering, ROM/EPROM initialization and self test. 

Support 
RSC1 Remote Serial Conversion Module - RS-232C to RS-

449 or multidrop port, Synchronous or asychronous op
eration, Half or full duplex, Eurocard form factor . 

System Packaging and Accessories - 5-% inch Chassis, 
Stand-Alone Card Cage, Power Supplies, Cabling Options, 
I/Omodule Card Cage, Mass Storage Enclosure, Industrial 
Card Cage System Package, VERSAbus Adapter Module. 

Addition 1/0 
All of the I/Omodules described under 1I0moduies in this 
catalog are compatible with the I/O Channel on VERSAmodule 
02 and VM40, thus extending many additional I/O and control 
functions to the VERSAmoduie product family. 

FUTURE VERSAmoduie PRODUCTS 
Motorola currently offers more than 20 individual hardware 
and software products in the VERSAmoduie and I/Omodule 
product lines. But beyond these, Motorola engineers are at 
work planning and designing future products to ensure con
tinual expansion of the VERSAmoduie product line. New 
hardware and software products will incorporate the latest 
technology in easy-to-use building-block form. Future family 
members will include higher-performance single board com
puters, higher-density memory modules, and new intelligent 
device controllers . . . all of which take advantage of ad
vancements in LSI technology. I/Omodule products will ex
pand the offering of popular industry interfaces and new soft
ware will bring advanced tools like applications-oriented 
languages and multiprocessor capability fqr the VERSAdos 
Operating System. Other announcements from Motorola, 
plus those from independent vendors offering VERSAbus
compatible products, will assure an even broader selection 
of useful products in the future. 
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MOTOROLA 
MICROCOMPUTER BOARDS (continued) 

Micromodules 

The Motorola line of Micromodules offers a selection of 
modular subsystems that permits a high degree of end
product" customization. It is supplemented bya sophisticated 
library of development software with high-level language in
terface to simplify man-machine interaction. An array of pack
aging accessories provides the proper physical environment 
for the system assembly. 

Utilizing Motorola's extensive family of 8-bit MPU
compatible chips, Micromodules are tailored to meet the per
formance objectives of most industrial automation and data 
acquisition applications. They are priced to compete favor
ably with in-house development and manufacturing costs 
and, in many instances, they represent the most cost-effec
tive means for rapid, reliable system implementation (or even 
for prototyping chip-implemented systems.) 

The Modular Building Blocks 
The Micromodule Family is based on a selection of differ

ently configured single-board microcomputers. These vary 
in capabilities and applications as a result of differences in 
on-board microprocessors, as well as memory and I/O con
tent. For some requirements, a single monoboard microcom
puter module, supplemented by a suitable enclosure, a power 
supply and your applications program, will adequately serve 
your total needs. For other more demanding applications, the 
Family offers a wide range of expansion modules which tailor 
the system to your ultimate requirements. 

Software Support 
To ease programming load and allow programmers to con

centrate on the end product application, incorporate the 
M6809 Real-time Multitasking System (RMS09) as the ex
ecutive kemal around which a real-time applications system 
can be built. RMS09 is a flexible collection of systems routines 
from which the user can customize or 'sysgen' supervisor 
routines and interrupt handling routines tailored as simple or 
as complex as the application system requires. 

Also available for MC6809-based systems is SUPERbug, 
a high performance monitor which also provides the facility 
for linking relocatable modular software routines that can be 

D-A ConverterS-AIl inputs are TTL compatible. 

Analog 
Part No. of Input Output Range Comments 
No. Channels Voltage Current 

M68MM)5C .. 12-Bit BIll8/)' 0-5,0-10 Output Voltage 
:t 2.5,:t 5 Range option is 

:t 10 strap selectable. 

M68MMl5CV 1 to 4· 12-Bit Binary or 0-5.0-10. Input Code and 
two's :!: 5. :!: 10 Output Voltage 

complement Range Options 
are strap 

selectable. 

M68MM15C1 1 to 4* 12-Bit BInary or 0-5,0-10, 4to Voltage or 
two'l :t 5,:t 10 lOmA Current output 

complement device with strap 
selectable current 
or voltage range 

options. 

* Add suffix 1 through 4 to part number to denote number of channels required. 

independently written and executed from EPROM, ROM or 
RAM. For MC6800-based Micromodules, there is MICRObug 
Monitor, with system software and hardware debugging ca
pability. Also availabl.e are Editor/Assembler and Basic In
terpreter packages. 

MONOBOARD MICROCOMPUTER 

SELECTION GUIDE 

Parallel SarlaillO Memory 
PartNo. 1/0 ROM RAM 

R5-232C R5-422 20mA Capacity (Bytes) 

MC6800/MC6802 Baled, 1 MHz Clock Rate 

M68MM01B 1 PIA To 4K·* 
1 PTM 

M68MMOl 3 PIAs To 4K*· lK 

M68MM01A2 2 PIAs 1 ACIA * To 8K** 1K 

M68MM0181A 1 PIA 1 ACIA * To 4K** 384 
1 PTM 

M68MM01D Printer 1 ACIA (Opt) * To 10K** 
Port + 

1 PTM 

MC6809-Based; Clock Rete 1 MHZ, except M68MM19Al-2MHz 

M68MM17 1 PIA 2 ACIA 
* 

To 64K** To 
1 PTM 64K** 

M68MM19-1 1 PIA 1 ACIA (Opt) 
* 

To 32K** 2K 
19A1 1 PTM or SSDA + 

NOTES: 
+ = Option requires minor board modifications 
• = Option requires addition of Micromodule MM11 

(RS-232C to 20-mA Current-Loop Adapter) 
•• = User supplied 

A-D Converters 

No. of Channels Resolution Input Voltage 

Part No. Olff. S.E. No. of Bits (full scale, de) 

High Level 

M68MM15A 8 16 12 0-5 Vde, 0-10 Vdc, 
:t 5 Vdc, :!: 10 Vdc. 

M68MM15Al 16 32 12 same as above 

M68MM05A 8 12 :t 10mV to :t 10V 

M68MM058 16 12 same as above 

Low Level 

M68MM158 1 15 plus sign ;: 25 mY. :!: 55 mY. 
:!: 80 mV 

M68MM158EX 1 to 4 Channel Expander for above 

Options 

Low Cost, 
Self-contained 

Not 
Expandable 

Cassette 
1/0 

Use 2K RAMs 
in ROM 
Sockets 

Use RAMs in 
ROM Sockets 

Replace ACIA 
With SSDA + 

Comments 

Vin is strap 
selectable 

Expandable to 
16 channels 

with Expander 
Circuits 

EXORbug, EXORl>us, EXORset, MICRObug, Micromodule, RMS09, BASIC·M and SUPERbug are trademarks of Motorola Inc. 
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MOTOROLA 
MICROCOMPUTER BOARDS (continued) 

Micromodules 

EXORbus-Compatible Memory Modules 
Capacity 
(K Bytes) Features 

RAM-Static, NMOS 

M68MM06 2 Clock Speed-1 MHz 
MEX6808-22 8 

MEX6816-22S 16 With Parity, Clock speed; 1 or 2 MHz 
(with stretched Phase 2) 

RAM-Static, CMOS 

M68MM09 4 Clock speed; 1.5 or 2 MHz 
(with stretched phase 2) 

On-board ckt. for user-installed parity. 

M68MM21 8 Optional parity. 
M68MM2,., 16 Optional parity. 

RAM-Dynamic, with parity 

MEX6816-22D 16 Jumper selectable 1-, 1.5-, 
MEX6832-22 32 or 2- MHz speed; 
MEX6848-22 48 Row-addressable in 16K byte blocks. 
MEX6864-22 64 

RAM-Dynamic; with hidden refresh; clock speed ; 1 MHz; all with parity . 

MEX6816-1HR 16 
MEX6832-1HR 32 • Organized into independently 

addressable rows of 16K bytes each. MEX6848-1HR 48 
MEX6864-1HR 64 

Unpopulated Modules-User supplies chip set 

Number Of EPROM/ROM 
Sockets CAPACITY 

(Memory Chip Number) 

MEX68RR 20 16K 
(MCM68708/6830) 

M68MM04 16 16K 
(MCM68708/6830) 

M68MM04A 16 64K (1 K, 2K or 4K 
capacity) 

Serial-Format Digital 1/0 
ACIA Modules - MEX6850, 50-2 

OPTION RAM CAPACITY 
(Memory Chip Number) 

512 (MCM6810) 

0 

8K (1 K or 2K capacity) 

Offers both TTY and RS-232C data terminal interface, with 
eight switch-selectable baud rates between 11 D and 96DD 
baud. MEX685Doperates at 1 MHz and is configured with 
Modem output; 685D-2, at 2MHz, is configured with 2D mA 
TTY output. 

Quad Serial I/O - M68MM07 
Supplied with four MC685D ACIAs, or with user supplied 

MC6852 SSDAs for either asynchronous or synchronous 
operation. Strap options permit RS-232C, RS-422, RS-423 
or 2DmA interface and baud-rate selection for each of the 
four ports. 

R5-232C to TIY Adapter - M68MM11 
Converts RS-232C output to 2D mA TTY operation. 

8 Channel Serial 1/0 Module - M68MM18 
Provides eight asynchronous RS-232C channels. Each 

channel is strap selectable to baud rates from 75 to 115K 
BPS. Memory location is strap selectable in a block of eight 
channels. 

GPIB Modules 
Provide interface between various MPUs and the IEEE 

STD 488-1978 interface bus. MM12A provides Listener/ 
Talker functions for sending and receiving data bytes, re
questing service and responding to parallel and serial polls. 
MM12 and 12-1 add the controller function that permits the 

1940 

system to send commands and conduct serial and parallel 
polls. 
ListenerlTalker for MC68DD-type systems M68MM12A 
ListenerlTalker/Controlier for MC68DD-type 
systems M68MM12 
ListenerlTalker/Controlier for MC68D9-type 
systems M68MM12-1 

Memory-I/O-Timer Expansion Module -
M68MM16-1, 2, 3 

Provides functional expansion of Monoboard MMD1 (ver
sion 16-1), or MM19 (version 16-2), and can be ~sed as 
MM19 Emulator in an EXORset Development System (ver
sion 16-3). Includes asynchronous serial data port with strap
selectable RS-232C, RS-422, or RS-423 interface, parallel 
interface port with 16 data lines and 2K of static RAM, four 
control lines, three 16-bit programmable counter/timers, and 
four sockets for user installed, single 5-volt-supply MOS or 
bipolar memories. 

Parallel-Format Digital 1/0 
Universal PIA-Controlled I/O - MEX6820, 21-2 

Contains two MC682D Peripheral Interface Adapters (PIA's) 
for a total of four separate 8-bit 110 ports for peripheral 
interfacing. 

32-ln/32-0ut Expansion Module - M68MM03 
Contains 32 bits of parallel input and 32 bits of parallel 

output in four continguous 8-bit bytes. Used for simultaneous 
transfer of 4 bytes of inform~ion between an MPU and an 
external system to speed up the data transfer cycle. 

16/32-Channel Relay Output - M68MM13A, B 
Contains 16 (MM13A) or 32 (MM13B) on-board reed relay 

output channels to isolate the microcomputer from the sys
tem(s) being controlled. 

24-Channel Optically Isolated Input Modules -
M68MM13C,D 

Provides three byte-oriented (8-bit) input channels that 
have high electrical isolation between microcomputer and 
equipment being monitored. Input voltages in excess of 17 
volts are read as logical "1 "; 4 volts or less represent logical 
"D." MM13D provides an on-board wetting source for appli
cations requiring switch and relay inputs. 

Quad Parallel Interface Adapter - M68MM22 
Utilizes four PIAs in a versatile buffered 110 configuration 

that allows up to 64 high-voltage (2DD Vdc or 28D Vac) or 
high-current (to 3A) signals to be monitored or controlled. 

Packaging Hardware 
Part No. 

M68MMCC05 
M68MMCC10 
M68MMFLC1 
M68MMLC1 
M68MMSC1 
M68MMPS-1 

Description 
5-Card Cardcage 
10-Card Cardcage 
Front Load Chassis, 14 Card, 110 Vac 
Long Chassis, 10 Card, 110 Vac 
Short Chassis; 5-Card, 110 Vac 
Power Supply, 110 Vac 
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MOTOROLA 
MICROCOMPUTER BOARDS (continued) 

1I0moduies 

The I/O Channel is a new system architectural concept sup
ported in Motorola Microsystem products which allows mod
ular I/O expansion on the local processor bus. 

This frees the system bus to handle simultaneous high
speed data exchange and multiprocessor access require
ments while permitting most lower speed system liD activity 
to take place through the local liD Channel. Thus, the ad
vanced liD Channel architecture affords great flexibility in 
I/O intensive applications such as high speed data acquisition 
and distributed control. 

More than a dozen defined II0moduie products already 
support the Motorola modular product line. The family will 
grow into the future with additional offerings from Motorola, 
and with a variety of liD Channel compatible products from 
other vendors. Should you desire to design custom liD Chan
nel modules for your specific needs, that task is made easier 
by a comprehensive liD Channel Specification Manual avail
able from Motorola. (M68R101 /D1) 
The I/O Channel provides the following features: 

• 12-bit address bus 
o 8-bit bidirectional data bus 
• Asynchronous operation 
• Up to 2 megabyte transfer rate 
o Four interrupt lines 
o Reset line 
• 4 MHz free running clock line 

The figure below illustrates how a system might be configured 
using a ribbon cable bus liD Channel. The bus master is 

SO·WIRE 
RIBBON CABLE 

CARRIES 
SIGNALS 
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SO·PIN CONNECTORS 

POWER 
CONNECTOR 

\ 
SUBSYSTEM 

SLAVE 

54·WIRE 
RIBBON 

CABLE CARRIES 
__ SIGNALS PLUS 

~ DC POWER 

SO·PIN BUS 
TERMINATOR BOARD 

+ 5V PROVIDED TO 
TERMINATOR BOARD 

THRU A SEPARATE CABLE 

typically a computer, but may also include a DMA controller 
for transferring blocks of data to or from a slave device at 
high speed. 

I/Omodule Product Line 
A. I/Omodules - liD Channel Compatible, Single Euro-

card Format. 
MVME400 - Dual Channel RS-232C Serial Port pro

viding two independent, full-duplex serial input! 
output ports. 

MVME410 - Dual Channel 16-bit Parallel Port, four 
independent a-bit ports jumper or software configur
able as inputs or outputs. 

MVME420 - SASI™ Peripheral Adapter provides 
interface to SA 1400 Shugart Associates SASI Bus. 

MVME435 - Buffered 9-Track Magnetic Tape Adapter 
to interface industry standard 800/1600 BPI, %" Mag
netic Tape Formatter. 

MVME600 - Analog Input Module with 16 channel 
single-ended or 8 channel differential operation. 

MVME605 - Analog Output Module with 4 indepen
dent channels and 12-bit resolution. 

MVME610/615/616 - Opto Isolated 120V/240V AC 
Input/Output modules with eight independent liD 
Channels. 

MVME620/625 - Opto Isolated 3VDC Input/Output 
modules with eight channels and isolation to 2500 
Volts. 

MVME932 - liD Channel Extender Board. 
MVME933 - liD Channel Wirewrap Board. 

B. I/Omodules -liD Channel Compatible, Non-Eurocard 
Format. 

M68RWIN1-1, M68RWIN1-2 - Winchester Disk Con
troller for 5-112" or 8" Winchester and Floppy Disk 
drive combinations. 

M68RFDC1 - Floppy Disk Controller for up to two 5-
%" or 8" daisy-chained double density single or 
double sided drives. 

M68RI01 - Remote In-put/Output Module provides 
parallel liD operations and will accept up to 16 com
patible solid state relay input and output modules. 

M68RAD1 - Remote Intelligent Analog-to-Digital Con
version Module controlleq by an on-board Intelligent 
Peripheral Controller. 
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MOTOROLA 
MICROCOMPUTER BOARDS (continued) 

VMC 68/2 Microcomputer 

The VMC 68 Series is a high performance microcomputer 
system family intended for application by OEM's and system 
integrators starting from a product integration level formerly 
available only to the minicomputer user. The VMC 68 System 
Family will find wide application in industrial process control, 
automated testing, data acquisition, supervisory control, and 
many other factory and lab automation uses. The VMC 68 
Series is based on the 16-bit M68000-based VERSAmoduie 
Family of modular microcomputer products utilizing the in
dustry and IEEE proposed VERSAbus standard system inter-

connect providing multiprocessing and inteliigent peripheral 
controller architecture. 

Also featured is the I/O channel which provides for the use 
of a broad selection of I/O modules for I/O flexibility. 

VMC 68/2 System Features and Capabilities 

Hardware-Only Package 

• MC68000-based VM02 Monoboard Microcomputer 
- Direct Addressing to 16 Megabytes 
- 128K Bytes Dual-Port RAM 
- Multiprocessor Archit~cture with System Controller 

Features 
- I/O Channel Interface for Functional Tailoring 
- Dual Multiprotocol RS-232C Serial Ports for System 

. Flexibility 
• Dual 16-Bit Parallel Port I/Omodule 

- Centronics compatible Printer Interface 
- General Parallel I/O Applications 

• VERSAbug Firmware 
- Debug - Disk Bootstrap Load 
- Self-Test - Up/Downline Load 

• MC68120-based VM21 Universal Disk Controller 
- High-speed DMA data transfer to/from 1 or 2 SMD 

interface compatible disk drives 
AND 

Up to 4 EXORdisk II or III Floppy Disk Drives 
• VM11 Dynamic RAM Module with 256K Bytes of 

"global" RAM for program development and efficient 
multitasking system operation 

e 4 or 8-slot VERSAbus compatible VMC 68/2 Chassis 
- Power Fail/Restart Circuitry . 
- 5 or 10 I/Omodule card slots for I/O Channel 

functional tailoring (Dual Parallel Port module 
occupies one of these slots) . 

• O°C to 50°C (32°F to 122°F) Operating Temperature 
Range 

• For 115 Vac 60 Hz Operation 

Complete System Package 

In addition to all features of the Hardware-Only package: 
• MLD-16 Mass Storage Unit incorporating Disk Drive, SMD 

interface electronic module, and Disk Power Supply 
• 16 Megabyte (unformatted) 8-inch SMD interface 

compatible Disk Drive 
- 8M Bytes Fixed, plus 8M Bytes Removable Cartridge 

for storage and one-to-one System Backup 
- Embedded Servo Information to eliminate cartridge 

interchange problems and the need for head 
alignment 

- Simple Installation 
- Quiet Operation 
- High Performance 
- Disk Compartment sealed during operation 
- Exceptional Reliability (7500 Hour MTBF) 
- Long Service Life requiring no preventive maintenance 

in a benign environment 
• VERSAdos Real-Time Multitasking Operating System with 

Assembler and Utilities, including: 
- MC68000 Structured Macro Assembler 
- Text Editor, Linkage Editor, and Multitasking Debugger 
- System Diagnostics 
- System Generation (SYSGEN) capability for feature 

tailoring of the VERSAdos System 
• + 10°C to + 40°C (50°F to 104°F) Operating Temperature 

Range 

Ordering Information 

MVMC682-114 
MVMC682-118 
MVMC682-114H 
MVMC682-118H 

Four-slot VMC 68/2 Microcomputer System 
Eight-slot VMC 68/2 Microcomputer System 
Four-slot VMC 68/2 Microcomputer System hardware-only package. 
Eight-slot VMC 68/2 Microcomputer System hardware-only package. 

EXORdisk, EXORmacs, EXORterm, 1I0module, VERSAbug, VERSAbus, VERSAdos, VERSAmodule and VMC 682 are trademarks of Motorola Inc. 
LARK is a trademark of Control Data Corporation. 
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® MOTOROL.A SYSTEM 

MEMORY SYSTEMS 
3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 

SEMICONDUCTOR MASS MEMORY 
MUCH MORE THAN JUST BITS IN A BOX 

MEMORY INTENSIVE 

The System 3000 is a general purpose memory system that 
is a standard product designed with flexibility for user 
customizing. It utilizes Motorola's 64K HMOS dynamic RAM 
technology. Up to 16 memory array cards, containing 288 
64K RAMs each, can be installed into a system giving the 
user a maximum of 32 megabytes of memory. 

UNIQUE BUS ARCHITECTURE 

The bus architecture of the System 3000 is unique. There 
are two internal bus structures· offering the most efficient 
and flexible memory system. These are the MEMbus and ar
ray bus. The MEMbus is the communication link between 
the address control card (ACC)/error correction card (ECC) 
and the intelligent user card (lUC)/user I/O cards. Separate 
signal lines allow communication between the ACC and 
ECC. The array bus handles all the timing, control, and data 
for the memory array cards, based on 64 data bits and 8 error 
correcting bits. The user simply interfaces to the MEMbus 
via user I/O cards. This is the only customizing necessary to 
use the System 3000 for many applications. 

BLOCK TRANSFER 

The System 3000 has the capability of auto accessing at 
the rate of 80 megabytes per second. 

SCRUBBING AND ERROR LOGGING 

There is one address control card (ACC) required for each 
System 3000. The ACC generates the appropriate addresses, 
timing control signals, and refresh information. Sequential 
accesses such as high-speed block transfer are also con
·trolled on the ACC. A scrubber circuit for correcting single 
bit failures during refresh and an error logger for pinpointing 
failure locations are other features of the ACC. 

SELF CORRECTING 

One ECC card is provided with each system for buffering 
and detection and correction of errors. A modified hamming 
code is used to correct all single bit errors and detect all 
single/double bit errors. 

INTERFACING 

Interfacing is ·accomplished with user I/O cards (up to 
three), and can be customized to handle any word width up 
to 72 bits. Each user I/O card provides 350 I/O lines. There is 
no need for extender cables, since 200 of these lines are con
nected through the motherboard. 

SYSTEM 3000 BLOCK DIAGRAM 
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MAIN MEMORY ADD-ON 
o Cost savings over 

custom design 
o Flexible- interface via 

User I/O boards 
o Data integrity through 

Error Correction Cord 
(ECC) 

o Error Logger for 
preventive 
maintenance 

INTELLIGENT MEMORY 
o Distributed processing 
o Parallel processllig 
o Data formatting 
o File manipulation 
o Data reduction 

DISK REPLACEMENT 
o CPU more efficiently 

utilized 
o Improved reliability 
o Random access 

(latency) improved 
(x 10,000) 

DISK CACHE (DISCACHET~ 
o Data transfer rote 

increased 
o Efficient use of CPU 
o Special functions 

such as data 
formatting and file 
manipulation 
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USER I/O 

USER CONTROL 

USER I/O 

High-speed main memory 

USER 1/9 

INTELLIGENT 
USER CARD 

M68000 MPU 

USER I/O 

Relieves host computer of tedious 
memory processing functions 

I I r \ 
DISK MEMbus 

EMULATOR ).. 
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1-32 
MB 

By adding a disk emulation card to the 
MEMbus, disk systems can be replaced 

and transfer rates greatly enhanced. 

USER DISK 
I/O CONTROL 

1-32 MB OF MEMORY 

DISK 
STORAGE 

8 
B 
B 

By placing a buffer memory between the 
host and the disk. data throughput is 

improved. 

SYSTEM 

FOR 
INNOVATIVE 
APPLICATIONS 
Utilizing "standard 
customizing" for 
specific applications, 
the System 3000 
becomes much more 
than just bits in a 
box. It has flexibility 
features designed 
for ease of user 
customizing. 

DISCACHE, EXORmacs, MEMbus, 
and VERSA module are 
trademarks of Motorola Inc. 

® MOTOROL.A Semiconductor Products Inc. 
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MEMORY SYSTEMS 
3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 

Product Preview 

SYSTEM 4000 
IIRUGGEDIZED" 
MASS MEMORY 

SEMICONDUCTOR MASS MEMORY FOR MOBILE ENVIRONMENTS 

• 1 to 32M Byte Capacity Utilizing Motorola's 64K Dynamic RAM 
• 1 to 128M Byte Capacity Utilizing Motorola's 256K Dynamic RAM 
• Meets Vibration and Shock MIL-STD Spec for Mobile Environments 
• Block Transfer Rates up to 80 Megabytes/ Second 
• Customizing Ability with Three Interface Cards 
• Flexible Interface via Standardized MEMbus 
• Single Bit Error Correct and Double Bit Error Detect 
• Error Logger Accessible Through Front Panel Keypad/ Display 
• Remote Analysis of Error Logger with RS232 Port 
• Self-Test Capability with the System Diagnostic Module 
• Utilizes the Same Interface and Options as the Commercial SYSTEM 3000 

"RUGGEDIZED" MASS MEMORY 80 MEGABYTES PER SECOND 

The SYSTEM 4000 contains up to 128M bytes of dynamic· 
RAM for use in a mobile environment where reliability is a 
must, "Ruggedization" is a requirement in applications such 
as: 

• Geophysical Data Acquisition 

For high speed applications, the Block Transfer mode of
fers a sequential data transfer of a 64 bit data word every 100 
ns (80 megabytes per second). This transfer rate is maintain
ed without refresh interruptions creating a smooth syn
chronous data flow. 

• Radar Data Analysis 
• Communications "Mailbox" Buffers 

• Medical X-ray Body Scanners 

This document contains information on a product under development. Motorola reserves the 
right to change or discontinue this prqduct without notice. 

@ Ie MASTER 1983 
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CIMTM-802 
Industrial Microcomputer 

• 
• 

• 
• 
• 

NSC800™-based computer board 
p2CMOSTM technology gives NMOS 
performance at CMOS power 
consumption levels 
NSC800 CPU-more than 158 instruction 
types programmable in Z80~ code 
2 MHz operation in harsh environments 
-40°C to +85°C (-40°F to +185°F) 
operating temperature range 

Product Overview 

The CIMTM-S02 Microcomputer Board is a member 
of the SERIES/aOOTM line of CMOS Industrial Micro
computers (CIM) from National Semiconductor Cor
poration. SERIES/SOD is a complete family, including 
CPU, memory expansion, and digital and analog I/O 
boards. Also included is a real-time, multitasking op
erating system, BLMX-SOC. The line uses the 
p2CMOSTM NSC800 microprocessor, which com
bines the benefits of the execution speeds of NMOS 
microprocessors with the power dissipation and envi
ronmental characteristics of CMOS, and executes 
the ZS0411 instruction set. The complete line is com
patible with the CIMBUSTM, a documented scheme 
for board interconnection (see the CIMBUS specifi
cation). The CMOS technology employed, combined 

• Battery backup/operation 
• 2 16-bit counters/timers with prescalers 

• 16 programmable 110 lines 
• System-level fail-safe timer 
• 2K bytes static RAM; 2K or 4K bytes 

PROM 
II 12 vectored interrupts 
• Built solely with components burned in 

to A+ levels 

with the single-wide Eurocard form factor of the 
boards, makes the SERIES/SOD line appropriate for 
many applications in harsh environments, such as 
numeric machine control, pipeline monitoring and 
control, robotics, industrial instrumentation, and unin
terruptable power supplies. 

The CIM-802 is the board level computer that is the 
heart of the SERIES/SOD CMOS Industrial Micro
computer board line. Featuring NSC's p2CMOS 
technology,this computer provides highly reliable 
performance over a wide range of harsh environ
mental conditions at low power consumption, and is 
eminently suitable for remote station and process 
control applications. 

SERIES/800™. CIMTM. CIJ.C8USTM. OI9TM. p2Ct.tOS™ and NSCeoo™ are trademarks of NatJOnal ~ Corp. 

ZII08 is a registered trademark 01 ZiIog. InC. 

Printed ., U. S. A. 

@)1982 NatIonal ~ Corp. TL/T/50t2 
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The CIM-802 is a complete computer based on the 
NSC800 central processing unit, and includes six
teen programmable I/O lines, twelve priority vectored 
interrupts, 2K bytes of static RAM, provisions for 2K 
or 4K bytes of ROM, and two 16-bit programmable 
timers. The NSC800 CPU, which is programmable in 
Z80 code, has an instruction set containing more 
than 158 instruction types. The CPU board is easily 
expandable via the CIMBUS for operation with other 
products in the SERIES/800 line, such as memory 
expansion"A/D and 0/ A conversion, serial I/O, and 
a battery charger. See the CIMBUS specification 
manual for a description of CIM8US characteristics 
(order as CIMBUSM or Manual #420306681-001). 

Power consumption of the computer lis' very low 
(less than three-tenths of a watt), which results in in
creased reliability and eliminates the need for sepa
rate cooling fans and filtering systems. CIMBUS con
nections are made through two-piece, pin-in-socket 
DIN 41612 connectors, which are highly resistant to 
vibration and corrosion, and eliminate the card edge 
connector, a primary failure source in many systems. 
The CIM-802 board is small, measuring only 100 
mm x 160 mm (3.9" x 6.3"), and fits into the CIM-
602 (8-slot) or CIM-604 (18-slot) CIMBUS card 
cages to make a tidy, durable system. 

Functional Description 

Central Processor 

• CPU-NSC800 microprocessor 
• Maximum addressing range-64K bytes 
• Data word-8 bits 
• Instruction word-8, 16, or 24 bits 
• Addressing modes-direct, register, indexed 

register, register indirect, and immediate 
• Instruction types-more than 158, programmable in 

Z80 code 
• Registers 

-14 general purpose, A, B, C, 0, E, H, and Land 
A', B', C', 0', E', H', and L'; A (accumulator) 
and F (flag), A' and F' selected separately. 
Other registers may be used singly or in pairs; 
AF, BC, DE, HL and A'F', B'C', D'E', H'L'. 

- 2 16-bit index register pairs IX and IY may be 
indexed ± 255 from symbolic location 

-1 16-bit program counter (PC) 
-1 16-bit stack pointer (SP) used discretely or 

automatically to implement subroutine CALL 
and RETurn instructions 

- 1 8-bit refresh register (R) 
- 1 8-bit interrupt register (I) 

Memory 

The 2K private static RAM (6116) is a byte-wide, low 
power device requiring only a few microwatts to re
tain data, and uses special write inhibit logic to pro
tect its contents in a power-down or standby mode. 
An additional 128 bytes of RAM are available from 
the NSC810 RAM 1/0 Timer. The 2K static RAM is 
mapped at addresses FOOOH-F7FFH; the additional 
128 bytes at F800H-F87FH. 

© Ie MASTER 1983 

~ National Semiconductor 
Sockets are provided on the CPU board for either 
the 27C16 (2K bytes) or the 27C32 (4K bytes) EP
ROM. Two Berg jumpers provide all the logic chang
es necessary for using either type of EPROM. As
signed addr8sses for ROM are 0000H-07FFH 
(27C16) or 0000H-OFFFHJ27C32). 

Memory expansion to a maximum of 64K bytes is 
possible using the CIM-100 Series Memory Expan
sion Boards. 

Input/Output 

All on-board input/output functions are memory 
mapped through the NSC810 RAM 1/0 Timer with a 
base address of F8XXH. 
• Interrupts-arbitrated through a priority interrupt 

controller 
- 1 nonmaskable interrupt 
- 3 restart maskable interrupts available to user 
- 8 priority vectored interrupts 

• Three programmable 1/0 ports 
- Port A, 8 lines available to user 
- Port 8, 8 lines, 4 generally reserved for CPU 

board use 
- Port C, 6 lines, 2 generally reserved for CPU 

board use 
(Some system configuration may allow use of all 

22 I/O lines) 
• Timers 

- 2 16-bit programmable counters/timers; timer 
prescale 1/2/64 (64 on timer TO only) 

- 8 msec. and 0.5 second timers jumperable as 
interrupts 

Fail-Safe Timer 

The fail-safe timer is a software timer implemented 
through Port B of the NSC810. If the user chooses 
to implement this feature, the CPU must be pro
grammed to toggle bit 4 of Port B based on the 0.5 
second on-board timer. This provides a one Hertz 
signal to the CIMBUS that is used to retrigger a 
monostable multivibrator (one-shot) on any expan
sion board. If the CPU should fail, the CIMBUS sig
nal TMRFS will no longer be output. The expansion 
board(s) will then set their outputs to a known quies
cent state, ensuring an orderly shutdown without a 
CPU. An on-board LED indicates the state of 
TMRFS and also allows for a quick visual inspection 
of the health of the CPU board. 

CIM-SSO Firmware Monitor 

The CIM-SSO Firmware Monitor is available in a pre
programmed NMC27C16 EPROM. This compn§hen
sive monitor includes facilities to load, execute, and 
debug programs based on the CIM -802 CPU board. 
The monitor allows the user to examine and modify 
any RAM location or CPU register. It also allows the 
movement of blocks of data within memory and ini
tiation of user programs with optional breakpoints. 
The user can employ the monitor to search memory 
to find the location of an eight- or sixteen-bit string. 
The CIM-S60 will calculate the sum and difference 
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of any four-, eight-, or sixteen-bit set of numbers. 
Additionally, the monitor can be used to exercise all 
available 1/0 ports within the system. The CIM-660, 
in conjunction with a CIM-201 Serial 1/0 Board, in
corporates a baud rate search to determine the rate 
at which the CRT I TTY is running. The following 
commands are supported in the CIM-660 Firmware 
Monitor: 

D - Display contents of memory 
E - Examine CPU registers 
F - Find bit stream in memory 
G - Execute program (with optional 

breakpoints) 
H - Calculate the sum and difference of 

two hex values 
I -Input data from 1/0 port 
M - Move block of data 
0- Output data to 1/0 port 
S - Examine andlor substitute value in 

memory 
V - Verify result of move command 

Real-Time Software 

The BLMX-80C real-time multitasking executive re
quires only 2K bytes of EPROM and 512 bytes of 
RAM in its minimum configuration. Facilities such as 
the following are included: priority-based system re
source allocation, intertask communication and con
trol, interrupt-driven control for standard 1/0 devices, 
time-of-day clock, free space memory manager, and 
interrupt and event handling. Optional linkable and 
relocatable modules for console control (CRT or 
TTY), fail-safe timer interface, analog 1/0 board in
terface, and interactive system-level debugging are 
provided with the BLMX-80C package. User config
urability is aided on the STARPLEX Development 
System by the menu-driven SYSCON System Con
figuration program that is also provided with BLMX-
80C. 

System Development Capability 

The development cycle for CIM-802-based products 
may be significantly reduced using the STARPLEX 
Development System from National Semiconductor 
Corporation. The convenience of a comprehensive 
operating system combined with system prompts 
that guide even inexperienced users through com
plex tasks creates an ideal software development 
environment. An In-System Emulator (ISE) available 
for the NSC800 allows the development and debug
ging of software directly on the CIM-802 board. 

Specifications 

Microprocessor 

CPU - NSC800 

Data word - 8 bits 

Instruction 
word - 8, 16, or 24 bits 

System Clock -- 4 MHz 

CPU speed - 2 MHz 

~ National Semiconductor 
Minimum 
instruction 
execution time- 2 p.sec. 
Registers - 14 general purpose 

2 index 

Number of 
instructions -

Address 
capacity -

Memory 

RAM-

ROM-

Expansion -

Program counter 
Stack pointer 
Refresh register 
Interrupt register 

158 instruction types. providing for 
more than 600 executable 
instructions (Z80 code compatible) 

Memory - 64K bytes 
1/0 - 256 input 

256 output 

2K bytes static RAM (6116) plus 
128 bytes in NSC810 RAM 1/0 
Timer 
sockets for 2K bytes (27C16) or 4K 
bytes (27C32) ROM 
via memory expansion boards to 
64K 

Access time - 350 nsec. 
Address 
assignments - Address Range 

0000H-07FFH 

0800H-OFFFH 

1 OOOH - EFFFH 

FOOOH-F7FFH 

F800H-F87FH 

F880H - F8FFH 

F900H - FFFFH 

Assignment 
On-board PROM 
(using 27C16) 
Off-board 
(unassigned) if 
27C16 PROM is 
used. On-board 
EPROM if 27C32 
PROM is used 
Off-board 
(unassigned) 
On-board RAM 
(2K byte RAM, 
battery backup 
available) 
On-board RAM 
(NSC810 128 
byte RAM, not 
backed up during 
power failure) 
NSC810 1/0 port 
and timer control 
access (memory
mapped) 
Reserved 

For more information on this and other elM products, 
contact your local sales office. 
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BlMX-80C 
Board-Level, Multitasking Executive 

for NSCBOOTM-Based Systems 

II Configurability 
- Fully user configurable 
- Menu selection procedure 
- Hardware independent 

E1 Compatibility 
-NSC800, Z80(!) 
- Bus-like structure 

WI Reliability 
- Small, efficient nucleus 
- Simple user interface 
- Standard data structures 

Product Overview 

The BLMX-80C software system is a real-time, 
multitasking executive, specifically designed for 
use with National Semiconductor Corporation's 
CMOS Industrial Microcomputer (CIMTM) products, 
but is equally usable for any NSC800-based system. 
It has been optimized for real-time applications 
such as process.control, manufacturing monitor
ing, and data acquisition systems. The BLMX-80C 
Executive is fully modular and can readily be con
figured to suit applications needs. It is completely 
hardware and location independent, thereby provid
ing a fundamental base upon which users can build 
a wide range of applications systems. In addition, 
BLMX-80C provjdes a bus-like structure that helps 
to integrate software with its underlying hardware 
through predefined data structures and intercon
nect procedures. This concept of software-bus 

iii User-Oriented Support 
- Extensive 110 handlers 
- Analog handlers 
- Linkable interactive debugger 

c;J Easy-to-Use 
- Prompting menus guide system 

configuration 
- Comprehensible system functions 
- Functional similarity for internal and 

external calls 
- Reconfigurable 

architecture ensures maximum quality of standard
ization for compatibility and future expandabil ity. 

The BLMX-80C nucleus requires only 512 bytes of 
RAM and 2 K bytes of ROM. The system contains all 
major real-time functions including task schedul
ing, intertask communication and synchronization, 
interrupt handling and 110 control, as well as many 
optional features. . 

BLMX-80C provides support for all CIM CPU 
boards: CIM-801. CIM-802, and CIM-804, as well as 
the CIM-201 Serial 110 Board and the CIM-411 and 
CIM-421 Analog I/O Boards. Real-time modules 
include a handler for the System-Level Fail-Safe 
Timer and cold/warm start initialization. A linkable, 
interactive, system-level debugger is also supplied. 

CIMTM, NSCaooTM, STARPLEXTM. and ISeTM are trademarks of National Semiconductor Corp. 
zao- is a registered trademark of Zllog, inc. 

: 1982 National Semiconductor Corp. TliT5088 
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CIMT~100/104/108 
Memory Expansion Boards 

• Adds RAM and/or PROM to a SERIES/BOO™ 
system 

• Supports 2k x 8 PROM/RAM and 4k x 8 
PROM devices 

• Address-assignable on 16k boundaries 
• High performance, low power p2CMOS™ 

and CMOS technology 
• Fits CIM-602/604 card cage 

• All required connections for CIMBUS™ 
compatibility provided on· board 

• Single 5 Voc power supply 
.. - 40°C to + 85°C ( - 40°F to + 185°F) 

operating temperature range 
• Built solely with components burned in to 

A+ levels 

CIMTM-201 
Serial Input/Output Board 

• Single-channel asynchronous transfer of 
serial data 

• RS-232C or optically Isolated 20 rnA 
c~rrent loop operation 

• Interfaces with wide variety of terminals, 
computers, printers, and other peripheral 
equipment 

• May be configured as either data set 
(DCE) or data terminal (OTE) 

• Can be used In pairs in demand/ 
response mode 

• User-selectable baud rates from 50 to 
153600 

• Standard 25-pin ICO" connector for serial 
data 

• CIMBUS""-compatlble with 
SERIES/800"" line 

• Small 1 00 mm x 160 mm Eurocard form 
fits directly into CIM-602/604 card 
cages 

• p2CMOSTM and CMOS technology give 
high reliability at low power 
consumption 

• -40°C to +85°C (-40°F to +185°f) 
operating temperature range 

• Designed for demanding use under 
harsh environmental conditions 

• Built solely with components burned In 
to A+ levels 

@ Ie MASTER 1983 
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CIMTM_230 
Distributed 1/0 Bus (DIBTM) Interface Board 

• Provides the interface between the 
CIMBUS™ and the DIB 

II Small (100 mm x 160 mm) single-wide 
Eurocard form fits CI M-602/604 card cages 

• p2CMOS™ and CMOS technology give 
high reliability at low power consumption 

m - 400C to + 85°C (- 4Q°F to + 185°F) 
operating temperature range 

II Built solely with components burned in to 
A+ levels 

• 01 B offers advantages for many 
applications 
-Software I/O routines are the same for 

all DIS I/O 
-Single 60-pin flat cable used to inter

face/multi-drop up to 256 input ports 
and 256 output ports . 

-Polarized interface hardware ensures 
correct connections 

-Switched high voltage/current inter
faces remote from card cage 

-Form factor and mounting method for 
user-designed DIS boards dictated only 
by application convenience 

CIMTM-311 
Power I/O DIBTM Board 

• Allows the instant addition of popular 
solid state relay racks to a CIMBUSTM 
system 

• Provides high voltage/current switching 

• Isolates switching-induced noise from 
the computer bus 

• Provides terminal strips for interface 
connections 

• Four maskable interrupts on positive 
or negative-going signals, or on any 
change of state 

© Ie MASTER 1983 

• Interfaces to a CIMBUS system via the 
Distributed 1/0 Bus (DIB) 

• -40°C to +85°C (-40°F to +185°F) 
operating temperature range 

• p2CMOSTM and CMOS technology 
provides high reliability 

• Built solely with components burned in 
to A+ levels 
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CIMTM-411 
Analog Input Board 

• 32 single-ended, 16 differential, or 8 
differential and 16 single-ended channels 

• CPU program scan control: interrupt, hold, 
poll, or hold and poll 

• Continuously adjustable input ranges 
between 1 to 2 and 10 to 20, or 4 rnA to 
20 rnA current loop 

• 12-bit resolution 
• 50 P.s conversion time 

• p2CMOS™ and CMOS technology give 
high reliability at low power consumption 

• - 40°C to + 85°C ( - 40°F to + 185°F) 
operating temperature range 

• CIMBUS™-compatible with SERIESI800™ 
line 

• Small (100 mm x 160 mm) single-wide 
Eurocard form fits CIM-602/604 card cages 

• Built solely with components burned in to 
A+ levels 

CIMTM_421 
Analog Output Board 

• Two output channels 
• 12-bit resolution 
• Voltage or current-mode outputs 

-OV to +10V 
- -10V to +10V 
-4 rnA to 20 rnA current loop 

• p2CMOS™ and CMOS technology give 
high reliability at low power consumption 

1952 

• - 40°C to + 85°C ( - 40°F to + 185°F) 
operating temperature range 

• CIMBUS™ -compatible with SERIES/SOO™ 
line 

• Small (100 mm x 160 mm) single-wide 
Eurocard form fits CIM-602/604 card 
cages 

• Built solely with components burned in to 
A+ levels 

© Ie MASTER 1983 
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CIM™-6021604 
CIMBUS™ Card Cages 

• Two versions 
CIM-602: S slots, 10.5 inches wide 
CIM-604: 18 slots, 19 inches wide 

• Backplane and power supply connectors 
included 

• Prototyplng slots included in CIM-604 
II Full access to active system components/ 

signals available with CIM-640 Extender 
Board 

• Provisions for front or rear mounting 
• NEMA enclosure and RETMA chassis· 

compatible 
• - 40°C to + 85°C (- 40°F to + 1S5°F) 

operating temperature range . 
• CIMBUS·compatible with SERIES/SOO™ 

line 

CIMTM-610 
Voltage Regulator Board 

II Supplies +5, +15, ,and -15 Voc to 
CIMBUS"" Interface 

• Accepts unregulated DC Input from 
10.5 to 17.0 volts 

• Detects both AC and DC power failures 

• Provides RAM backup power from on· 
board lithium battery 

• Self·protects against overtoads, trans· 
lents, and shorts 

• Provides connectors for direct mount· 
Ing of CIM-611 Battery Charger Board 

© Ie MASTER 1983 

• P2CMOSTM and CMOS technology give 
high reliability at low power consump· 
tlon 

• Operating temperatures range from 
-4(fC to +85°C (-4(fF to +185°F) 

• CIMBUS-Compatlble with SERIES/SOOTM 
line 

• Small (100mm x 160mm) slngle·wlde 
Eurocard form fits CIM-602/604 card 
cages 

• Built solely with components burned In 
to A+ levels 
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CIMTM-611 
Battery Charger Board 

• Mounts directly on CIM-610 Voltage 
Regulator Board 

• Automatically adjusts charge current 
to state of battery discharge 

• Two ·charge rates - trickle and "fast" 

• Operating temperature range from 
-40°C to +85°C (-40°F to +185°F) 

• Built solely with components burned in 
to A+ levels 

CIMTM-630 
Prototyping Board 

1954 

• Pennits addition of user-designed circuitry to 
a CIMBUS™ system· 

• Capacity for 32 16-pin DIPs 
• Plugs directly into CIM-602I604 card cages 

© Ie MASTER 1983 
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CIMTM-640 
Extender Board 

a Complete access to a CIMBUS™ board for 
troubleshooting or debugging 

II Easily accessible test points for fast examina
tion of bus and control signals 

D Power isolation allows removallinsertion of 
boards without loss of data or functions as well 
as current measurement in a powered system 

CIMTM-660 
Firmware Monitor 

o 

• Single-chip system monHor for CIM-800 
boards 

• Display contents of memory or processor 
reg,lslers 

• Modify contents of memory or processor 
registers 

• Modify user programs dynamically 

© Ie MASTER 1983 

Ell Move blocks of data 

• Perform hexadecimal arithmetic 
• Search memory for specified data byte 
13 Execute user programs from monitor 

• Insert breakpoints in user programs 
III Input or output a byte of data 
II Resides In a singJe NMC27C16 EPROM 
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Microboard Computer Modules 
The RCA CDP18S600 series includes 
a line of single-board computers plus 
a variety of expansion memory and 
I/O boards and accessory hardware. 
These boards may be combined to 
provide customized microcomputer 
systems for specific applications. 

The CDP18S601 through CDP18S605 
are functionally identical to the 
CDP18S606 through' CDP18S61 0, 
respectively, except that the latter 
group of Microboard computers have 
the CDP1805 CPU which includes a 
timer/counter. 

• 
• 
• 
• 
• 
• 

Microboard Computers 
• 
• 

Mlcroboard 
Computer 

CDP1BS601A 
CPU:CDP1802 

-
CDP1BS606 
CPU:CDP1805 

CDP1BS602 
CPU:CDP1802 

-
CDP1BS607 
CPU:CDP1805 

CDP1BS603A 
CPU:CDP1802 

-
CDP1BS60B 
CPU:CDP1805 

CDP1BS604B 
CPU:CDP1802 

-
CDP1BS609 
CPU:CDP1805 

CDP1BS605 
CPU:CDP1802 

-
CDP1BS610 
CDU:CDP1805 

Clock 
Frequency 

(MHz) 

2 

Selectable: 
2.4576, 
1.2288, 
0.6144, 

or 0.3072 

2 

2.097152 

Selectable: 
2.4576, 
1.2288, 
0.6144, 

or 0.3072 

RAM 
(btyes) 

4K 

2K 

1K 

1K 

2K 

ROM 
(bytes) 

4K (CDP1834) 
4K (2708) 
4K (2758) 
8K (2716) 

Serial 
1/0 Port 

Software
driven; 

Q output; 
flag input 

2K (CDP1834) UART: 
2K (2758) h4 selectable 
4K (2716) baud rates 

from 50 to 
19200 baud 

4K (CDP1834) 
4K (2708) 
4K (2758) 
8K (2716) 

1K (CDP1834) 
1K (2758) 
2K (2716) 
4K (2732) 

Software
driven; 

Q output; 
flag input 

2K (CDP1834) UART: 
2K (2758) h 4 selectable 
4K (2716) baud rates 

from 50 to 
19200 baud 

1/0 Lines 

25: 
20 programmable 
I/O (CDP1851); 
4 flag inputs, 

1 Q output 

21: 
8 inputs (CDP1852), 

8 outputs (CDP1852), 
4 flag inputs, 

1 Q output 

25: 
20 programmable 
1/0 (CDP1851); 

4 flag inputs; 
1 Q output 

23: 
8 inputs (CDP1852), 

8 outputs (CDP1852), 
4 flag inputs, 

1 Q output 
1 timer out 

1 timer control 

oeJO 

~ PARALLEL 
1/0 

DEVICES 

o .:J'I 
,. ANALOG 

1/0 

Simple to use 
Low-cost power supply 
Compact universal bus 
Excellent noise Immunity 
100% testing and burn-In 
Wide operating temperature range 
(-40°C to +85°C for most types) 

Low-power operation 
Development-system capability. 

Ctr. Power· 
Timer V (mA) 

+5 10 

+5 8 

+5 7 

+5 4 

2 

+5 8 

Temperature 
Range (OC) 

-40 to +85 

-40 to +85 

-40 to +85 

-40 to +85 

-40 to +85 

PARAllEL 
1/0 o DEVICES 

D~~ ~I"i "if' ~ 00 
0' 
0' 
0-
o· 
0-
o· 
0' 
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COMPUTERS MEMORIES 
CDP18S601A CDP18S620 
CDP18S602 CDP18S621 
CDP18S603A CDP18S622 
CDP18S6048 CDP18S623A 
CDP18S605 CDP18S625 
CDP18S606 CDP18S626 
CDP18S607 CDP18S627 
CDP18S608 CDP18S628 

PERIPHERAL 
INTERFACE 
CDP18S6618 
CDP18S661V3 
CDP18S651 
CDP18S652 

~ tffiTTTTTTTTTTT,.- 't::::j" t!5 -0-
DIGITAL I/O 
CDP18S646 
CDP18S660 
CDP18S662 
CDP18S663 

ANALOG 1/0 
CDP18S642A 
CDP18S643A 
CDP18S644 
CDP18S647 
CDP18S648 
CDP18S654 
CDP18S657 
CDP18S658 

SERIAL & MODEM 
INTERFACE 
CDP18S641A 
CDP18S653Vl 
CDP18S653V2 
CDP18S653V3 
CDP18S653V4 

EXPANSION 
MODULES 

OPTO 1/0 
MSIM 20 

POWER SUPPLIES 
MSIM 40 
MSIM41 

CDP18S609 CDP18S629 DUAL MICRODISK 

11I~ID~~~~611~1111 '11171~IP~'~~~'~~IIU 11 MSIM50 

t.: ~ ;:: ~ = ;:: ~ t5~ ~I- ~ 15lr c ~ - CONTRoL = ~ ~ P f- I t:=:={ 
L. I- ADDRESS - f- \ 
r- ~ ____ ~~ ~------~ f--------~ I--------~ I--------~ I--------~ r-------~ 

( DMA \ 

Microboard System Block Diagram 92CM·32207R2 
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~-------------------------Rcn Solid 
State 

Microboard Computer Modules 
Microboard Memories 

Memory Data 
Microboard Type Bytes Rentention 

CDP18S620 Static CMOS RAM 4JK " -
CDP18S621 Static CMOS RAM 16 K -

CDP18S622 Static CMOS RAM 8K 96 h 

CDP18S623A Static CMOS RAM 8K -

CDP18S625 ROM/PROM 8/16/32 K Permanent 

CDP18S626 ROM/EPROM, RAM 32/64 K Permanent 
(ROM's) 

CDP18S627 CMOS EPROM 4K Permanent 

CDP18S628 High-Speed RAM/ROM 32/64 K Permanent 

CDP18S629 Static CMOS RAM 32 K -

CDP18S630 High-Speed RAM 8K -

CDP18S631 High-Speed RAM 16 K -

CDP18S632 High-Speed RAM 32 K -

Power* 
(V) (rnA) 

5 4 

5 6 

5 13' 

5 6 

5 102 

5 1003 

5 84 

5 1,57 

5 275 

5 13 

5 13 

5 13 

"Typical 3Populated with sixteen 2716 EPROM's 'Plus memorY parts 
'Operating current with batteries on trickle charge 'Populated with sixteen CDP18U42 CMOS EPROM's 
'Populated with eight CDP1834 CMOS ROM's 'Populated with sixteen 6116 CMOS RAM's 
"For operation at full temperature range the user should select ROM's or RAM's having suitable temperature specifications 

Digital I/O Expansion Modules 
Memory 

Serial I/O RAM ROM Power* 
Microboard Port 

CDP18S640A -

CDP18S640A1 -

CDP18S641A UART:11 0-19200 baud 

CDP18S646 -

CDP18S650 -

CDP18S651 -

CDP18S652 2-cassette tape I/O 
ports 

CDP18S653V1, V3 300-baud modem 
CDP18S653V2, V4 1200-baud modem 

CDP18S660 -

CDP18S662 -

CDP18S663 -

"Tyical 
'Plus additional power required by data terminal 
'Disk drive and printer connected and reset. 

© Ie MASTER 1983 

I/O Lines 

20 Lines Interface for 
Microterminal CDP18S021 

20 Lines Interface for 
Microterminal CDP18S021 

-

Three 8-bit output ports; 
one 8-:-bit input port 

8 Counter-Timer Modules; 
I/O lines on 36-pin header 

Handles most floppy 
disk drives 

-

-

40 programmable I/O 
(2 CDP1851's) input, out-

put, or bidirectional 

24 bidirectional parallel 
Opto 22 Interlace 

8 input, 8 output optically 
Isolated DC lines 

(bytes) (bytes) (V) (rnA) 

256 1 K 5 350 
UT60 

256 1 K 5 350 
UT61 

- - 5 2,01' 

- - 5 32 

- - 5 10 

- - +5 250 

1 K 24 K 5 10 

- - 5,12 12,34 

2K 8K 5 8 

- - 5 10 

- - 5 85 

Temperature 
Range (OC) 

-40 to 85 

-40 to 85 

-40 to 70 

-40 to 85 

-40 to 85 

-40 to 706 

-40 to 85 

-40 to 85 

-40 to 85 

-40 to 85 

-40 to 85 

-40 to 85 

Temperature 
Range (OC) 

o to 70 

o to 70 

-40 to 85 

-40 to 85 

-40 to 85 

o to 70 

o to 70 

-40 to 85 

-40 to 85 

-40 to 85 

-40 to 85 
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State 

Microboard Computer Modules 
Microboard Expansion Modules 

Microboard 

CDP18S661B 

CDP18S661V3 

Video 
Signal 

NTSC 

PAL 

'Typical; not including audio output 

Dot 
Matrix 

6x8 

6 X 9 

Page Memory 
Capacity Address 

1 K F800 

1 K 

through 
FBFF 

F800 
through 

FBFF 

Character Memory 
Capacity Address 

1 K F400 

1 K 

through 
F7FF 

F400 
through 

F7FF 

Microboard AID and DIA Converters 

Microboard Version 

CDP18S642 

CDP18S643A 

CDP18S644 

CDP18S647 

CDP18S648 

CDP18S654 

DIN 

D/N 

A/D3 
DIN 

CDP18S657 DIN 

CDP18S658 A/D3 

Reso-
lution No. of 
(bits) Channels 

12/8 2 

12/8 8116 

8 8/16 
8 2 

8 2 

8 8/16 

8 8/16 
8 2 

8 2 

8 8/16 

1/0 
Voltage 

Ranges (V) 

±2.5, ±5, 
or ± 10 

o to 2.5, 5,10 

±2.5, ±5, or ±10 
o to 2.5, 5, 10 

±2.5, or 0 to 2.5 
±2.5, or 0 to 2.5 

±2.5, or 0 to 2.5 

±2.5, or 0 to 2.5 

o to 2.5 
o to 2.5 

o to 2.5 

o to 2.5 

Accuracy at 25°C5 
(least significant bits) 

Linearity Gain Offset 

±1f2 

±1/2 

±% 
±1f2 
±1/2 

±1f2 

±% 

±1f2 

±V2 

±V2 

±V2 

OTypical 'Binary or unipolar input 2Binary or unipolar out 'Unipolar input 'Unipolar output 
'Microboards provide offset and gain adjustments permitting the user to null total system error 

Microboard 
Universal Backplane 

Connector (P1) Clock 

1958 

CDP18S603A Microboard Computer 

I/O 
Addressing 

Two-level group 
select: 80-FO, 
link selectable 

Two-level group 
select: 80-FO 

link selectable 

Power 
(V) (mA) 

5 271 

5 

Settling (S) or 
Conversion (C) 

Time (/1s) 
PowerO 

(V) (mA) 

Temperature 
Range 

(OC) 

5 (S) 

105/275 (C) 

215 (C) 
15 (S) 

15 (S) 

215 (C) 

215 (C) 
15 (S) 

15 (S) 

215 (C) 

+5 26 -25 to 85 
+15 50 
-15 50 

+5 85 -25 to 85 
+15 50 
-15 50 

+5 50 -40 to 85 

+5 22 -40 to 85 

+5 40 -40 to 85 

+5 15 '-40 to 85 

+5 9 -40 to 85 

+5 13 -40 to 85 

Data Terminal Connector (J1) 

Data Terminal Connector (J2) 

Parallel I/O 
Connector (P2) 

(20 Programmable Lines) 
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Microboard Industrial Chassis and Accessories 

Solid 
State 

Chassis 

No. of 
Slots 

4 
8 

12 
16 
20 
24 
25 

Features Include: 

Module 

MSIM20 

MSIM40 
MSIM40E 

MSIM41 
MSIM41E 

MSIM50 

© Ie MASTER 1983 

Standard Deluxe 
Industrial Industrial Backplanes 
Chassis Chassis With Connector 

MSI804 MSI8804 MSI8004 
MSI808 MSI8808 MSI8008 
MSI812 MSI8812 MSI8012 
MSI816 MSI8816 MSI8016 
MSI820 MSI8820 MSI8020 
MSI824 MSI8824 MSI8024 
MSI825 MSI8825 MSI8025 

• Rugged steel and aluminum • A" features of standard • Bare micro board backplane/ 
chassis chassis plus - connector assembly from 

• 44-pin, O.156-inch pitch card • Slide-in solid top and bottom Standard chassis with power-
connectors mounted on 6-inch covers supply connector 
centers • Screw-fastened front and 
Fu"-Iength card guides rear panels 

• Card extractor rail • Standoff mounted see-
• Stick-on rubber feet through front panel guard 
• Power-supply connector • Two carrying handle/end 

bezels 
• Two mounting angle brackets 

Size Power Temperature 
Function (# slots) V A Range (deg C) 

Power I/O Interface 8 channels of 4 5 0.08 -40 to +85 
industry-standard optically isolated 
I/O modules 

Triple output supply: +5V @ 3A 4 90-132 -40 to +85 
+15V @ 1.6A, -15V @ 0.8A. Supplies 180-264 at reduced 
power directly to backplane. VAC power 

Triple output power supply: +5V @ 2A, +15V 4 103-127 o to +70 
@O.4A, -15V @ 0.4A. Supplies power directly to backplane 207-253 at reduced 

Dual 3W' disk drive assembly: Up to 
645 kilobytes storage, interfaces with 
CDP18S651, powered from backplane 

Industrial Chassis Series 

power 

8 15 0.8 +5 to +45 
5 1.2 

Accessories 
MSIA 0100 series-Solid top and bottom 

covers 
MSIA 0200 series-Perforated top and 

bottom covers 
MSIA 0300 series-Solid rear panels 
MSIA 0400 series-Front panel guards 
MSIA 06-Mounting angle brackets 
MSIA 07-End bezels (handles) 
MISA 08-Four-card front panel 
MSIA 1 O-Cable conduit 
MSIA 11-Card extractor 

MSIM 20 Power liD Interface 
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Microboard Computer Development Systems 

The Microboard Computer Develop
ment Systems (MCDS), economical 
and highly versatile, facilitate the de
sign of hardware and software for ap
plications based on the CDP1802 
CMOS microprocessor. 

The CDP18S693 comes complete 
with an aUdio-type cassette unit and 
full-floating point interpreter BASIC 3 
(in firmware). 

'The Co'P18S694 includes the follow
ing additional features, (also availa
ble as options for the CDP18S693): 
ROM-based Assembler Editor, a sec
ond cassette unit for memory storage, 
and a PROM programmer module. 

. The CDP18S695 color MCDS is a 
complete stand-alone software devel
opment system for any CDP1802 ap
plication. This system, like the CDP-
18S694, offers the user the option of 
developing with Assembler Editor or 
in BASIC3 high-level language. 

MCDS Systems 

System Includes: 
• CDP18S601 Computer 
• CDP18S652 Memory and Tape I/O 
• CDP18S661 Video/ Audio Keyboard Interface 
• Industrial Chassis 
• ROM Monitor Program (2K) 
• ROM-based BASIC3 Interpreter (12K)-development versi~ n 
• Cassette I/O Unit for Memory Storage 
• Resident ROM-based (6K) ASSEMBLER/EDITOR program 
• CDP18S480 PROM Programmer Module with software 
• VP601 Keyboard and 12-inch Color Monitor 

System Features 
• Low Cost 
• Line editing 
• Powerful 1802 I/O constructs in BASIC 
• Full BASIC3 with floating point 
• Cold/warm start 
• 6656 Multiple character variables (256x26) 
• Economical memory storage through audio tapes 
• Terminal interface: 20-mA or RS232C serial with baud 

rates to 1200 
• Expandable by use of Microboard modules 

MicroDisk Developmen~ System 
MS2000 

Hardware Features 

CDP18S 
693· 694 695 

X X X 
X X X 

X 
X X X 
X X X 
X X X 
X X X 

X X 
X X 

X 

I 

X X X 
X XI X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X 
X X X 

The RCA MicroDisk Development MS2000 is a new 
microprocessor computer system utilizing 3%-inch, high
density microfloppy disk drives. The disks provide 645 kilo
bytes of on-line mass memory storage. Featuring higher 
speeds than its predecessors, the MS2000, with its new 
DMA controller, has reduced system load time (rom 45 
seconds to 0.6 second. The MS2000 is designed to facilitate 
the development of hardware and software for applications 
based on the RCA 1800 series of CMOS microprocessor 
products. 

• CMOS Microboard Computer with UART Terminal 

The MicroDisk Development System is contained in a 
20-slot Microboard Industrial Chassis. The chassis is 5.76 x 
10.08 x 14.7 inches and contains not only the four Micro
boards provided, but also the power supply and the com
plete Dual Microfloppy Disk Drives. The chassis provides 
four additional spare slots for expansion and enhance
ments with any of the extensive line of RCA Microboards. 

The memory includes 62 kilobytes of RAM, 2 kilobytes of 
ROM and 645 kilobytes of on-line mass memory storage on 
microfloppy disks. Software provided includes an aug
mented resident monitor program UT70 and the MicroDOS 
operating system. MicroDOS includes an Editor and a 
MacroAssembler ASM8 that operates not only with all the 
RCA CMOS Microprocessors CDP1802A, CDP1802AC, 
CDP1802BC, CDP1804AC, CDP1805C, CDP1805AC, 
CDP1806C, and CDP1806AC, but with RCA Microproces
sors to be added to the expanding line. 

Conversion programs are included that provide transpor
tability of source code from all other RCA Development 
Systems to the MS2000. 

Optional add-ons include a PROM Programmer pack
age, BASIC1 and BASIC2. 

1960 

Interface 
• CMOS Microboard 32-Kilobyte Memory Modules (2) 
• Microfloppy Disk LSI Controller with DMA CDP18S651 
• Dual 31h-lnch, High-Density Microfloppy Disk Drive 

Module (645 KB) MSIM 50 
• Switching Power Supply Module with Power-On Reset 

and Control Functions MSIM 40 
• 20-Slot Industrial Microboard Chassis 
• 4 Spare Slots for Expansion with the Extensive RCA Line 

of over 70 Microboard Products 
• Two-Kilobyte ROM for Monitor 
• Two Spare Diskettes 
• Interface Cables 
• Operates with Any Standard Data Terminal 
• Combining with CDP18S040 CRT Terminal Provides 

Full-Screen Editing 
• Combining with MSE3001 MicroEmulator Provides Full

Screen Editing plus Debugging Capabilities for All RCA 
Microprocessors . 

Software Features 
• MicroDOS File Management and Operating Systems 
• MacroAssembler for All RCA Microprocessors 
• Editor 
• Higher Operating Speeds 
• Expanded Monitor Functions 
• Self-Test Capability 
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MicroEmulator MSE3001 

The RCA MicroEmulator MSE3001 is a powerful, self
contained, portable emulator for simplifying and augment
ing the development of microprocessor software and 
hardware systems. Its modular design enables it to support 
other B- and 16-bit microprocessors by simply changing 
the personality module. As a debugging tool it is used to 
stop on a condition, check the status of the system under 
test, modify its state, and continue executing. It operates 
without the use of any other equipment. As a data terminal, 
it provides full-screen editing capability and is particularly 
suited for operation with the new RCA 31h-inch MicroDisk 
Development System MS2000. 

The MicroEmulator has an BO-character by 24-line 
cathode-ray tube that displays sufficient data for a full 
analysis. It has a full ASCII keyboard plus special-function 
keys for full-screen editing and soft keys for command 
entry. The soft keys are defined on the bottom row of the 
screen and change labels and functions to suit each new 
task. 

The MicroEmulator is a "user-friendly" system. It pro
vides the user with several options for entering commands 
including full-screen editing. It detects errors instantane
ously, flags them with English error messages, and restores 
the original data for reentry. The user may enter a com
mand word by striking one soft key or, if touch typing is 
preferred, by abbreviating the command word. The 
MicroEmulator always prompts the user for command data. 
Experienced users, however, need not wait for prompts and 
may proceed as rapidly as desired. 

The MSE3001 is a versatile, self-contained .instrument 
that can be used very efficiently not only in system design 
and development, but also in factory testing and field 
servicing. 

Features 
POWERFUL EMULATOR 

• Extensive Set of Debugging Facilities 
• Debug Software Either With or Without 

System-Under-Test 
• Handles Multiple Number Bases 

MS2000 MicroDisk Development System 
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• 16 Real-Time Breakpoints Definable, 4 Active at Any 
OneTime 

• Disassembly while Execu~ing 
• Real-Time Memory Map Option 
• Logic Analyzer Option 

USERS FRIENDLY 
• Full-ASCII Detachable Keyboard plus 

Special-Function Keys 
• Full-Screen Debugging 
• Soft Key Command Entry 
• I nstantaneous Error Detection 
• 9" by 5" CRT 
• aO-Character by 24-line Display 
• CRT Data Terminal Capabilities 

SUPPORTS ALL RCA MICROPROCESSORS 
• Modular 
• Self Contained 
• Download and Upload from Most Development 

Systems and Computers 
• Portable 

DISPLAYS 

Following is a listing of the available screen displays. 
Each features full-screen editing and soft-key command 
entry t9 modify any and all displayed data. 
REGISTERS - All internal CPU registers 
MEMORY - Displays full page (256 bytes) 
I/O SIGNAL STATUS and control 
COUNTER/TIMER - For CDP1804, CDP1805, CDP1806 
BREAKPOINT - 4 active breakpoints up to 64 bits wide 
RUN - Real time 
STEP EXECUTION - Displays address bus, disassembled 

data bus 
CLOCK - Three sources including internal frequency 

synthesizer 
TERMINAL - For any external system including RCA 

MicroDisk MS2000 
MEMORY MAP OPTION - Write-protect capability 
LOGIC ANALYZER - Real-time trace data displayed in 

multiple bases, disassembled or as 
waveforms 

MSE3001 MicroEmulator 
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Signetics 
SMVME0500 

CARD CAGE ASSEMBLY· 
PRODUCT BRIEF 

PRELIMINARY 

FEATURES. 

• Meets all VMEbus 
specifications 

• Accommodates up to nine 
double Eurocard size boards 
(160mm x 233.4mm) 

• Includes low noise 
backplanes with 96 pin J1 
and J2 connectors 

• Compatible with standard 
VMEbus board front panels 
and card ejectors 

• Side flanges for easy 
mounting 

• Tapped strips in front permit 
securing board front panels 
to cage 

1962 

DESCRIPTION 

The Signetics nine slot VMEbus card cage is an integral part of the 
entire Signetics VMEbus product line. It offers the OEM a reliable, low 
noise, mounting and interconnect facility for configuring VMEbus 
board based systems to meet the needs of nearly any application. The 
card cage and associated backplane accommodate up to nine double 
Eurocard format boards. The card cage allows standard board front 
panels to be locked in place with screws by utilizing the tapped strips 
on the front of the cage. The backplanes are resistor terminated at both 
ends and include both J1 and J2 connectors for all nine slots. 
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SMVME0500 CARD CAGE ASSEMBLY 

BACKPLANE FEATURES 
• Meets all VMEbus specifications 
• J1 backplane implemented on a five 

layer board with Signal-Ground-VCC
Ground-Signal designed to insure 
uniform impedance 

• J2 backplane implemented on a two 
layer board 

• 64 pins of user-defined I/O on J2 
connector 

• Ground lines between adjacent signals 
to minimize crosstalk 

• Terminated at each end as defined in 
VMEbus specifica~ion 

• All holes plated through 
• Pressfit DIN 41612 connectors with 

wire wrap tails at each connector 
position 

J1 BACKPLANE SPECIFICATIONS 
• Five layer epoxy g lass construction 

nominal thickness 2.4mm 
Dialectric to BS4584EP-GC-CU-3 

(FR4) 

• Copper thickness 35Jtm finish-plated 
copper 50Jtm average 

• Tin lead 8Jtm maximum 
• Total 93Jtm outside layers only 
• J1 backplane power connections 

1 - 3 pin polarized "mate-n-Iock" 
(AMP PIN 350776-1) , 

3 - 4 pin polarized "mate-n-Iock" 
(AM P PIN 350779-1) 

• Power handling capacity of 27 AMPs 
5 volts for J 1 backplane 

J2 BACKPLANE SPECIFICATIONS 
• Two layer epoxy glass construction 

nominal thickness 2.4mm 

• Copper thickness 35Jtm finish-plated' 
copper 50Jtm average 

• Tin lead 8Jtm maximum 
• Total 93Jtm outside layers 
·J2 backplane power connections 

1 - 4 pin polarized "mate-n-Iock" 
(AMP PIN 350779-1) 

• Power handling capacity of 9 AMPs 
5 volts for J2 backplane 

© Ie MASTER 1983 

CARD CAGE MECHANICAL SPECIFICATIONS 

• Overall Dimensions 
Height 278.9mm 
Width 268.6mm 
Depth 182mm 

10.98 in. (includes wire wrap pins) 
10.575 in. (includes mounting flanges) 
7.16 in. 

• Number of card slots: 9 

• Card format: 

• Weight: 

• Shipping weight: 

Double Eurocard (160mm x 233.4mm) 

5lbs. 

7lbs. 

ORDERING INFORMATION 
SMVME0500 

SMVME0600 

SMVME0700 

SMMAN6000 

SMMAN3005 

VMEbus card cage assembly, 9-slot, including backplane 
assemblies J1 and J2 

VMEbus backplane assembly, 9-slot, J2 PC board with 
connectors and terminators 

VMEbus backplane assembly, 9-slot, J1 PC board with 
connectors and terminators 

VMEbus Specification Manual 

VMEbus Card Cage Assembly User Manual 

Signetics 
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Signetics 
SMVME1500 

VMEbus SYSTEM CONTROLLER 
PRODUCT BRIEF 

PRELIMINARY 

FEATURES 

• PROVIDES TOTAL BUS 
ARBITRATION 

Selectable for Priority and 
Round-Robin modes on all 
4 arbitration levels 

• SUPPORTS ORDERLY 
SYSTEM SHUTDOWN 

Provides early AC power 
fail notification 

• MONITORS SYSTEM 
OPERATION 

Implements selectable 
watchdog timer and 
detects improper address 
conditions 

• PROVIDES ALL SYSTEM 
UTILITIES 

Generates 16MHz system 
clock and 4MHz serial bus 
clock 

• VMEbus COMPATIBLE 

1964 

DESCRIPTION 

The VMEbus System Controller Module is one of the fundamental 
building blocks in the Signetics Modular Board product family. It con
solidates, in a single module, all of the bus arbitration, system utilities, 
and system monitors which the user finds needlessly replicated in 
other offerings. This implementation allows system designers the flex
ibility to utilize multiple Central Processing Modules, as their applica
tion dictates, without conflict or costly duplication of circuitry. The 
System Controller Module is particularly well suited to high per
formance microcomputer systems which require multiprocessing and 
intelligent DMA facilities. 

This product has been specifically designed to provide system level 
functions for VMEbus based systems while complementing the proven 
reliability of the DIN connectors and DIN form factor. The System Con
troller Module provides user selectable options which give the system 
designer a high degree of flexibility in optimizing the system configura-
tion for a variety of 8, 16, and 32-bit applications. . 
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SMVME1500 VMEbus SYSTEM CONTROLLER MODULE 

BUS ARBITRATION 

The System Controller Module includes all 
the circuitry necessary to support total 
bus arbitration in a VMEbus card cage. 
The arbitration protocol is user selectable 
for either Priority or Round-Robin modes 
of operation where the Priority mode 
grants preference to specific bus masters 
and the Round Robin mode uniformly dis
tributes bus usage among several bus 
masters. 

EXT· EXT 
AC FAIL RESET 

ROUND· MANUAL 
PRIORITY ROBIN RESET 

t t t 
~ BUS ARBITER ) I POWER FAIL 

J AND RESET 

OCTOBI:R 1982 

4/'5 TO 8,192/,5 

+ I SYSTEM MONITOR J I CLOCK I GENERATORS 

VMEbu5 
The Priority mode of operation is appli
cable in. a multiple user system where 
some tasks need more access to the 
system resources than do others. 

SYSTEM CONTROLLER MODULE 

The Round-Robin mode of operation is 
applicable ina multiple user system where 
all tasks need relatively equal access to 
the resources of the system. 

I n either mode a rew bus master typically 
gains control of the system bus within 
100ns of release by·its predecessor. 

AC POWER FAIL AND RESET 

In order for systems without battery back
up to support an orderly shutdown, ad
vance notification of AC power loss is 
necessary. The·System Controller module 
accepts an AC power loss signal as an in
put and generates the necessary VMEbus 
signals to allow an orderly and recoverable 
system shutdown to be implemented. Sys
tem reset is coordinated with the AC FAIL 
signal or can be manually initiated by a 
switch located on the module or from an 
external source such as a front panel. 

SPECIFICATIONS 

SYSTEM OPERATION· 
MONITORS 

Application software errors may occur in 
systems from time to time. These soft
ware errors often result in "system hang
up" due to the software accidentally at
tempting to access a non-existent module 
or attempting to access a module in an in
correct manner. To aid in recovering from 
these errors the System Controller Mod
ule contains a watch dog timer and ad
dress verification circuitry. The watch dog 
timer is user selectable for a range of 
timeout values from 4~s to 8,192~s in 12 
steps by powers of 2 which, if exceeded, 
will notify the bus master of an error con
dition. The address verification function 
monitors the bus and notifies the bus 
master of an error condition if an illegal 
address combination occurs. 

USAGE 

DIMENSIONS 

POWER 

TEMPERATURE 

HUMIDITY 

- 1 per VMEbus card cage, mounted in SLOT 1 

- 160mm x 233.4mm 

- .5A typ (.8A max) at + 5VDC 

- 0 to 55 deg C operating 

- 8% to 80% non-condensing 

ALLOCATION SPEED - 100ns typ, 130ns max 

CLOCKS - 16MHz 50% duty cycle, 4MHz 25% duty cycle 

INDICATORS 

OPTIONS (static) 

© Ie MASTER 1983 

- BUS ERROR, SYSTEM FAIL 

- BUS ARBITRATION: Priority/Round-Robin 
TOUT: 4~s to 8, 192~s 

Signetics 

SYSTEM UTILITIES 

The System Controller Module supplies 
the independent 16MHz system clock 
which is available for general clocking 
functions by other. modules in the card 
cage. This product also supplies the serial 
bus clock which is requirad by systems 
utilizing the serial data communication 
channel for inter-module information 
exchange. 

ORDERING INFORMATION 

SMVME1500 VMEbus System Controller 
Module 

SMMAN3015 VMEbus System Controller 
Module User Manual 
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Signetics 
SMVME2000 

VMEbus CPU MODULE 
PRODUCT BRIEF 

PRELIMINARY 

FEATURES 

• 8MHz SCN68000 
• OPTIONAL MEMORY 

MANAGEMENT 
. SCN68451 

• ON·BOARD MEMORY 
Up to 48Kb ROM·PROM· 
EPROM/8Kb RAM 

• PERIPHERAL 110 PORTS 
2 RS232 SCN2681/1·Paraliel 
(SCN68230) 

• PROGRAMMABLE REAL TIME 
CLOCK 
1-24 bit timer 

• 7 LEVELS OF INTERRUPT 
• VMEbus COMPATIBLE 

1966 

DESCRIPTION 

The VMEbus Central Processor Module is one of the high performance 
building blocks in the Signetics Modular Board product family. It em
bodies, in a single module, a 68000 based computing function capable 
of supporting high speed data processing and control environments . 
This module is ideally suited for a wide range of applications. As a ROM 
based, single board computer, it is usable in a standalone application 
requiring no card cage or supporting modules. This provides the user 
with a compact computing nucleus for dedicated applications. The flex
ibility extends upward to include memory management for use in more 
general purpose, disc based, applications requiring multiprogrammedl 
multitasking solutions. All local 1/0 devices employ interrupt protocols 
for programming' ease and fast response. This module is designed uti
lizing multilayer printed circuit techniques with internal power and 
ground planes in order to minimize noise and provide a reliable, indus
trial grade product. The Central Processor Module is e'asily configured 
to support a wide variety of applications. 
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SMVME2000 VMEbus CPU MODULE 

OPTIONAL MEMORY 
MANAGEMENT 

Memory address translation and access 
protection are provided by the SCN68451 
Memory Management Unit (MMU) for the 
entire addressing range of the SCN68000 
CPU. The 16 megabyte address range is 
partitioned into 32 segments, where each 
segment can range from 256 bytes to 16 
megabytes. The MMU can be bypassed for 
applications where a single, continuous 
address space is more qppropriate. 

CPU 

OCTOBER 1982 

PORT A-RS232 

PORT B-RS232 

PORT A-TO PRINTER 

The Processor Module is available with a 
SCN68000 8MHz CPU. The CPU is config
ured to fully support up to 1,537 individual 
interrupting devices. This configuration 
will support the majority of the appli
cations requiring high performance 
processing. 

VMEbus 

CENTRAL PROCESSOR MODULE 

ON·BOARD MEMORY 
The On-Board Memory js implemented as a 
local resource to the SCN68000 CPU and, 
therefore, is protected from other VMEbus 
modules. Three pairs of sockets are pro
vided. Each pair of sockets are 28 pin 
JEDEC standard and have sufficient ad
dress and data lines for 16K words max
imum. VMEbus battery back-up is selec
table for each socket pair to support 
CMOS RAMs and the user can select the 
memory timing to appropriately match the 
memory devices used. 

ADDRESS DECODER 

A decoder PROM selects the on-board 
resources (Memory, Serial I/O, Parallel I/O, 
Timer). The PROM is socketed to allow the 

SPECIFICATIONS 

user the option of repositioning these 
devices in the address space. 

1/0 PORTS AND TIMER 

Two serial ports are provided and sup
ported by RS232 drivers and receivers. A 
Signetics SCN2681 DUART is employed. 
This device provides two independent, full 
duplex, asynchronous receiver/transmitter 
channels which are individually program
mable for operating mode, data format, 
and baud rates from 50 to 38.4K. 

A parallel port has been provided using a 
SCN68230 PitT which is a general pur
pose, programmable parallel interface de
vice. This interface is user configurable to 
select up to 16 bi-directional lines under 
local or external control. This port defaults 
to support a CENTRONICS printer inter-

CONFIGURATION 

USAGE 

DIMENSIONS 

POWER 

DTB Master: A24; 016 

TEMPERATURE 

HUMIDITY 

CPU 

OPTIONS (static) 

@ Ie MASTER 1983 

1 (standalone); 1 or more per VMEbus card cage 

160mm x 233.4mm 

2.5a typ (3.0a max) at + 5VDC 
40mA typ (50ma max) at + 12VDC 
20ma typ (30ma max) at - 12VDC 

o to 55 deg C operating 

8% to 80% non-condensing 

SCN68000 8M Hz 

DTB REQUESTER: anyone of levels 1 through 4 
INT REQUESTOR: anyone of levels 1 through 7 
INT HANDLER: all levels 1 through 7 
MEMORY: RAM/ROM, type, speed, standby 

Signetics 

face. The SCN68230 also provides the 
24-bit programmable timer function. 

The timer is program selectable in 
numerous modes to provide flexible sup
port as a real time clock and all 110 ports 
are implemented as local resources. 

SYSTEM INTERRUPTS 
The VMEbus CPU Module can respond to 
any or all of the seven priority levels of in
coming interrupts from the VMEbus and 
on-board devices. 

ORDERING INFORMATION 

SMVME2000 VMEbus CPU Module 
SMVME2010 VMEbus CPU Module with 

memory management 
unit 

SMMAN3020 VMEbus CPU Module 
User Manual 
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Signetics 
SMVME3100 

VMEbus 256K MEMORY MODULE 

PRODUCT BRIEF 
PRELIMINARY 

FEATURES 

• LARGE CAPACITY 
256K bytes plus parity 

• FLEXIBLE DATA WIDTHS 
Supports 8, 16, and 32 bit 
transfers 

• PROTECTION MECHANISMS 
Selectable for supervisor 
access only 

• MODERN ARCHITECTURE 
Supports 2-way 
interleaving 

• VMEbus COMPATIBLE 

1968 

DESCRIPTION 

The VMEbus Memory Module is one of the high performance building 
'blocks in the Signetics Modular Board product family. It provides, in a 
single module, 256K bytes of dynamic random access memory plus pa'r
ity protection. This module was specifically designed to support 8 bit, 
16 bit, and 32 bitdata transfers automatically. This feature allows total 
software flexibility in mixed CPU systems and negates the need to 
replace memory modules in future system upgrades. 

The Memory Module employs modern multilayer, printed circuit tech
niques with internal power and ground planes in order to minimize 
noise and provide a reliable, industrial grade product. 

© Ie MASTER 1983 
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SMVME3100 VMEbus 256K MEMORY MODULE 

MEMORY ARRAY AND PARITY 

The 256K bytes of dynamic RAM are parti
tioned into four 64K byte arrays. Parity is 
generated or checked whenever an array is 
accessed on an array by array basis. In the 
08 mode (byte transfer) only the appropri
ate array is accessed. In the 016 mode 
(word transfer) only the appropriate array' 
pair is accessed. In the 032 mode (long 
word transfer) all arrays are accessed. In 
every case, the data byte from the 
accessed array is interfaced to its appro
priate byte slot on the VMEbus data lines. 
Any parity error encountered will result in 
a bus error (BERR) being returned to the 
Master. 

SUPERVISOR 
ONLY 

JUMPER 

ADDRESS 
BLOCK SEL 
JUMPERS 

PROTECTION MECHANISMS VMEbus 

In order to support protected software 
methodologies, the user may select the 
supervisor only mode of operation. In this 
mode the module can only be accessed 
when the VMEbus address modifier field 
indicates a supervisor is initiating the 
access. All non-supervisor accesses will 
result in a bus error (BERR) return. The 
memory module may alternately 'be 
selected to the supervisor-user mode of 
access. In this mode the Memory Module 
will respond to either a supervisor or a 
user initiated access. 

MEMORY MODULE 

INTERLEAVING 

The user may select 2-way interleaving in 
either the 016 or 032 mode. The effect of 
interleaving Is to decrease the effective 
memory cycle time. Interleaving can pro
vide a 50% to 100% memory thruput im
provement depending on the application. 
The interleave is accomplished by steer
ing sequential memory accesses to pairs 

SPECIFICATIONS 

of Memory Modules on an alternating 
basis. This allows a master (processor or 
DMA device) access to one of the module 
pairs while the other module is com
pleting the present cycle and performing 
refresh. This feature requires Memory 
Modules using this mode to exist in pairs. 
The Memory Module is selectable for 
either 016 or 032 operation which is 
included specifically for the interleaving 
mode. Other Memory Modules residing in 
the VMEbus card cage which do not have 
the interleaving mode enabled are not 
affected. 

ADDRESS BLOCK 

The Memory Module provides user selec
tion on any 256K byte boundary in the 16M 
byte address space. 

CONFIGURATION - DTB Slave; A24; 08, 016, 032 

USAGE - 1 or more per VMEbus card cage 

DIMENSIONS - 160mm x 233.4mm 

POWER - 3.1 A typ (4.0A max) at + 5VDC 

TEMPERATURE 

HUMIDITY 

SPEED 

ERROR 

ORTIONS (static) 

- 0 to 55 deg. C operating 

- 8% to 80% non-condensing 

- 195ns WRITE, 265ns READ, 340ns cycle, 

- BUS ERROR (BERR) on parity fail 

- ACCESS: SUPV only/SUPV-USER 
- ADDRESS BLOCK: 256Kb boundaries 
- Interleave: non/2-way 
- MODE: 016/032 

Signetics 

REFRESH LOGIC 

The memory arrays are refreshed in one of 
two modes. The primary mode is to per
form a refresh immediately after a memory 
access cycle (often referred to as "hidden 
refresh"). In the backup mode, if no 
memory access occurs for 8 micro
seconds, the module then "forces" a 
refresh by self initiating a refresh cycle. 

ORDERING INFORMATION 

SMVME3100 VMEbus 256K Memory 
Module 

SMMAN3031 VMEbus 256K Memory 
Module User Guide 
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Signetics 
SMVME4300 

VMEbus DISK CONTROLLER MODULE 

PRODUCT BRIEF 
PRELIMINARY 

FEATURES 

• MIXED MEDIA MASS 
STORAGE CONTROL 

Supports up to 4 51/4" and 
a" Winchester and floppy 
disk drives per module 

• BUS MASTER 
DMA between main 
memory and disk drives 
controlled by an on· board 
Signetics aX305 bipolar 
microprocessor 

• FLEXIBLE FORMATS 
IBM standard or user 
defined 

• ERROR RECOVERY 
MECHANISMS 

Error correction and 
detection built·in 

• VMEbus COMPATIBLE 

1970 

DESCRIPTION 

The VMEbus Disk Controller Module is another addition to the high per
formance building blocks in the Signetics Module Board product fami
ly. It contai.ns in a single module, ahigh speed microprocessor super
vised disk controller which interfaces to the industry's most popular 
hard and floppy disk drives. The Disk Controller Module provides a high 
performance data channel between multiple disk drives and the 
VMEbus system main memory: Intended as an intelligent peripheral in
terface, the Disk Controller includes a straight forward, high level inter
face to the system software by utilizing device control block (DCB) and 
direct memory access (DMA) protocols. Designed utilizing multi-layer 
printed circuit techniques with internal power and ground planes to 
minimize noise, the Signetics Disk Controller Module provides a 
reliable, industrial grade product. 
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SMVME4300 VMEbus DISK CONTROLLER MODULE 

MICROCONTROLLER 
Intelligence for the Disk Controller Mod· 
ule is provided by a Signetics 8X305 low 
power Schottky microcontroller operating 
at 200ns per instruction. The 8X305 and 
associated support devices provide all 
data handling, DMA, disk drive, and error 
correction and control functions. 

DISK DRIVE INTERFACE 

CLOCK 

OCTOBER 1982 

Up to 4 disk drives in mixed configuration 
are supported. Of the 4 drives, up to 2 
drives can be Winchester type 5 1!4" or 8" 
hard disks. Floppy drives, 5 1/4" or 8", 
single or double density, single or double 
sided are supported In any mix but hard 
drives can only be mixed if they provide 
the same data transfer rate. VMEbus 

All head positioning (up to 1024 cylinders! 
drive) and head selection (up to 16 heads! 
drive) is automatically provided by the 
Disk Controller in response to a high level 
command from the VMEbus system soft· 
ware. Serial data rates up to 8 Mbits!sec 
are supported. 

DISK CONTROLLER MODULE 

DATA INTERFACE 

for hard disks in a 1024 byte on·board buf· 
fer. Multiple sector read/write is sup· 
ported with automatic head switching and 
cylinder positioning as necessary. 

Data is automatically transferred between 
any of the 4 disk drives and main memory 
for read and write operations. The read! 
write buffers may be located anywhere in 
the 16 megabyte main memory address 
space. Transfers can occur in the word 
(16·bit) or byte (8·bit) mode with odd byte 
boundary discontinuities automatically 
compensated for. Data is transferred 
directly for floppy type disks and buffered 

ERROR DETECTIONI 
CORRECTION 

The user may choose either CRC·16 or 
ECC·32 to provide data integrity valida· 
tion. For CRC·16 a data error will be 
flagged and status returned to the system 
software. For ECC·32, burst errors of up to 
11·bits/sector are automatically corrected 
and indicated in the return status at the 
completion of the operation. 

SPECIFICATIONS 
CONFIGURATION 

USAGE 

DIMENSIONS 

POWER 

TEMPERATURE 

HUMIDITY 

- DTB Master: A24,D16 
DTB Slave: A24, 08 

- 1 or more per VMEbus card cage 

- 160mm x 233.4mm 

- 2.6A typ (3.0A max) at + 5VDC 
- 20MA typ (30MA max) at + 12VDC 
- 20MA typ (30MA max) at -12VDC 

- 0 to 55 deg C operating 

- 8% to 80% non·condensing 

MICRO CONTROLLER - 8X305 5MHz 

DRIVE INTERFACE - Floppy disk: Shugart 800,850,400,450,460 
- Hard disk: Shugart 1000,600 

Seagate ST506/512 
Quantum Q 2000 

SERIAL DATA RATE - 8 Mbits/sec (max) 

OPTIONS (static) - DTB requestor any 1 of levels 1 thru 4 

@ Ie MASTER 1983 

INT requestor any 1 of levels 1 thru 7 
Module address: 2 Kbyte boundaries 

Signetics 

COMMAND SET 

Read sector(s) with overlapped seek 
Write sector(s) with overlapped seek 
Write deleted data 
Format a track 
Read a track 
Restore and Recalibrate (to track 0) 
Read record 10 
Read sector (transparently) 

ORDERING INFORMATION 

SMVME4300 VMEbus Disk Controller 
Module 

SMMAN3040 VMEbus Disk Controller 
Module User Manual 
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Signetics 
SMSFT51970 

SIGbug MONITOR 

PRODUCT BRIEF 
PRELIMINARY 

FEATURES 

• 2764 EPROM Resident 
VM Ebus System Debug 
Monitor 

• More than 30 commands for 
debug 

• Single line assembler/ 
disassembler for ease of 
program modification 

• Full speed execution of 
system and user developed 
programs operating in the 
VMEbus system environment 

• Virtual terminal capability for 
upload/download from a 
cross development host 
computer 

• Powerful software and 
system' debug command set 
allows access to all VM Ebus 
I/O, control and memory 
facilities plus the full 16M 
byte direct address range of 
the 68000 processor 

• Includes all required 
installation and operation 
documentation 

'1972 

DESCRIPTION 

SIGbug is an EPROM-based resident package ready for installation and 
immediate use with any Signetics VMEbus CPU installed in a VM~bus~ 
based backplane. 

SIGbug provides a powe'rful evaluation and system debugging tool for 
VMEbus systems. The 2764 EPROM-based package will operate in 16K 
bytes of ROM space. SIGbug uses the first 1024 words of system RAM 
storage for interrupt vectors and temporary storage. The package per
mits full speed execution and control of system and 'user developed 
programs in a Signetics VMEbus system environment. SIGbug may be 

, utilized with a VMEbus CPU board or an entire VMEbus system in a 
stand alone environment with only a user provided standard RS-232C 
asynchronous ASCII terminal required as additional equipment. Alter
nately, it may be used with a second serial 1/0 port connected to a host 
computer for upldownline loading of programs in Motorola "S" record 
format. When connected to a host computer in this manner, the SIGbug 
console terminal appears as a normal asynchronous ASCII terminal to 
the host operating system. The second serial 1/0 port, the host com
puter interface, would be implemented through the second asynchro
nous serial 1/0 port provided on the CPU board. 
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SMSFT51970 SIGbug MONITOR 

OPERATIONAL DESCRIPTION 

In a typical debug session, the user will 
download his program to a Signetics 
VMEbus-based system from the host com
puter used for software development. 
After loading, SIGbug commands may be 
used to examine and modify memory, set 
breakpoints to control program execution, 
and track program progress. The user may 
set up and examine a variety of conditions 
using any of the powerful commands 
listed in the table to the right, such as the 
register display/set series and the memory 
manipulation commands. The data conver
sion command serves as an aid in exam
ining and modifying data by converting 
hexadecimal to decimal, and decimal to 
hexadecimal. If corrections or program 
patches are ·required, these may be per
formed and checked in the Signetics 
VMEbus-based board system. The user 
may save a corrected copy on the host 
computer file by using the memory dump 
command for upline load. Creating pro
gram patches may be aided by use of the 
display offsets command to assist with 
relocatable and position-independent 
code. The user may also obtain hard copy 
of all traffic to the SIGbug console ter
minal on a printer attached to the parallel 
port by use of the attach printer command. 
This may be useful for desk debugging fol
lowing a debug session. The Centronics 
parallel printer interface is implemented 
through the CPU board parallel 110 facility. 

The user may communicate with the host 
computer as a terminal for purposes other 
than up/downline load by executing the 
transparent mode command or the "send 
message to port 2" command. By using 
the port format command, the serial port 
may be reconfi.gured for such attributes as 
baud rate, stop bits and number of .data 
bits. In the transparent mode, the two 
serial ports must operate at the same 
baud rate. 

SIGbug may be used for debug in total 
systems environments which include 
other VMEbus compatible boards. 

SIGbug Commands 

Command 

MD <..addr1>[<count>] 
MM < address> [; < opts> ] 
MS < address> < data ... > 

.AO - .A 7 [< expression> ] 

.00 - .07 [< expression> ] 

.PC [< expression>] 

.SR [ < expression> ] 

.55 [ < expression> ] 

.US [ < expression> ] 
OF 

BF <address1 > <address2> <word> 

BM <address1> <address2> <address3> 
BI <address1 > <address2> 
BT <address1 > <address2> 

DC < expression> 

OF 
.RO - .R6 [< expression>] 

BR [< address> [;< count>]] 
NOBR [<address> <address> ... ] 
GO [<address>] , 
GT < breakpoint address> 

GD [<address>] 

TR [<count>] 
TT < breakpoint address> 

PA 
NOPA 

PF [< port number>] 
TM [< exit character>] 

*text ... 

HE 

DU <address1> <address2> <text ... > 
LO [; < opts> ] [= text] 
VE [= text] 

Command Line Edit and Control Functions: 

(BREAK) 
(DEL) 
(CTRL-D) 
(CTRL-H)" 
(CTRL-W) 
(CTRL-X) 
(cr) 

OCTOBER 1982 

Description 

Memory Display/Disassembly 
Memory Modify/Disassembly/Assembly 
Memory Set 

Display/Set Address Register 
Display/Set Data Register 
Display/Set Program Counter 

" Display/Set Status Register 
Display/Set Supervisor Stack Pointer 
Display/Set User Stack Pointer 
Display Formatted Registers (All) 

Block Fill (with 16-bit data word) 
Memory 

Block Move 
Block Initialize 
Block Test of Memory 

Data Conversion 

Display Offsets 
Display/Set Relative Offset Register 

Breakpoint Set (up to 8) 
Breakpoint Remove (any or all) 
Execute Program 
Go Until Breakpoint (sets temporary 

breakpoint) 
Go Direct (No Breakpoint or Track Set, 

and No Exception Vector Changes) 
Trace (set for number of instructions) 
Trace to Temporary Breakpoint 

Printer Attach (Print as well as display) 
Reset Printer Attach 

Port Format (set Serial Port Attributes) 
Transparent Mode (Two serial ports 

transparently connected) 
Send Message to Port 2 

HELP (Display SIGbug commands) 

Dump ("5" Record Upline load) 
Load ("5" Record Downline load) 
Verify ("5" Record Downline load 

verify) 

Abort Command 
Delete Character 
Redisplay Line 
Delete Character 
Suspend Output* 
Cancel Command Line 
Command Terminator ORDERING INFORMATION 

SMSFT51970 SIGbug, 2764 EPROM, for 
Signetics 68000 VMEbus
based boards, monitor, 
object 

·When (CTRL·W) is used, the user can cause the output display to continue by entering any character. 

SMMAN326A SIGbug User Manual 

Signetics 
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Signetics 
5M5FT2000 

56800 TARGET SOFTWARE 
RMS68K 

PRODUCT BRIEF 
PRELIMINARY 

U) 
o 
+-' 
Q) 
C 
0> 
en FEATURES 

• Real·Time Multitasking 
Capability 

• Task Scheduling Based on 
Task Priority Levels (0-255) 

• Task Synchronization 
Capability Using Semaphores 

• Resource Sharing Using 
Semaphores 

• Support For Any Number of 
Tasks 

• Inter-Task Communication 
• Server Task Capability 
• Memory Management and 

Allocation 

• Fast Interrupt Response 
• Serial, Parallel, and Disk 

Drivers Included 

• Exception Monitoring Facility 
• System Generation on 

Several Host Computers 
• Trace Table Capability to 

Ease Debugging of System 

• System Initialization 
Capability 

• ROM or RAM Based 

1974 

DESCRIPTION 

The Signetics S68000 Real-Time Multitasking System Software, 
RMS68K, is a multitasking kernel around which real-time application 

. systems can be built. The powerful and universal characteristics of 
RMS68K allow a wide variety of application systems without large . 
expenditures for design and programming effort on the complex real
time and multitasking functions. 

RMS68K can be used in systems which are built around the Signetics 
VMEbus board modules or in customer designed hardware incorpo
rating the SCN68000 microprocessor. 

See Page 1979 for Ordering Information. @ Ie MASTER 1983 
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568000 TARGET SOFTWARE' RMS68K REAL-TIME MULTITASKING SOFTWARE 

REAL·TIME SYSTEM CONCEPTS 

A real-time system responds to external 
events as they occur. Since the precise 
time of these external events is an 
unknown factor, a real-time system is said 
to execute asynchronously. 

Unlike a batch system where one opera
tion is started, a real-time system can 
delay the completion of one operation in 
order for another operation to be started, 
continued, or completed. This mechanism 
(where more than one operation is in pro
gress at a given time) is called concur
rent processing. Even though only one 
operation can be executed at a given time 
uSing a single central microprocessing 
unit, the concurrent processing 
mechanism of a real-time system gives the 
illusion of several operations executing 
simultaneously. 

A real-time application system can be 
broken down into several tasks. A task is a 
function (or operation) which can execute 
concurrently with other tasks/functions. A 
task can be written to process a single 
type of event, or it can process more than 
one type of event. 

RMS68K FUNCTIONS 

RMS68K is comprised of a task controller, 
an inter-task communication facility, an 
optional memory management facility, 
and an initialization facility. These facili
ties provide the following functions: 

• Receive all hardware and software 
interrupts and dispatch them to the 
proper task for processing 

• Dispatch tasks competing for use of 
the microprocessing unit 

• Provide inter-task communication 
and synchronization 

• Manage and allocate memory 

• System initialization capability 

• Diagnostic feedback during error 
conditions 

RMS68K STRUCTURE 

RMS68K is structured in six levels or 
layers (see Figure 1), with each level per
forming a particular range of functions. 

@ Ie MASTER 1983 

Figure 1 - RMS68K Functional Levels 

Level 0 supplies processor management 
functions including task dispatching, 
primitive synchronization, exception 
handling and interrupt dispatching. 

Level 1 supplies physical memory man
agement functions. 

Level 2 supplies utility functions. 

Level 3 supplies task address space and 
memory segment management 
functions. 

Level 4 supplies task creation, deletion, 
and execution controlling functions. 

Level 5 (an optional layer of RMS68K) 
provides the channel-oriented, physical 
I/O functions. 

The functions provided by Levels 3, 4, and 
5 are directly available to user tasks. The 
functions provided by Levels 0, 1, and 2 
are not directly available to user tasks, but 
provide support to Level 3, 4, and 5 func
tions. This multi-layering allows changes 
to be made within Levels 0, 1, and 2 with
out affecting the user interface to 
RMS68K. 

User tasks can request RMS68K to per
form Level 3, 4, or 5 functions by uSing ex- , 
ecutive directives. An executive directive 
contains all of the information needed by 

, RMS68K to perform the desired function. 

MEMORY REQUIREMENTS 

RMS68K is supplied in two parts-one 
part is the Level 0 through 4 software; the 
other part is optional Level 5. The max
imum memory requirements are given in 
Table 1. The user may elect to exclude 
certain functions in his particular appli
cation system, which would decrease 
memory requirements. 

APPLICATION HARDWARE 
REQUIREMENTS 

The hardware requirements for an 
RMS68K based application are: 

• SCN68000 microprocessor 

• Appropriate memory 

• Optional real-time clock 

The amount of memory required will vary 
from one application to another, depend
ing upon the environment, user supplied 
code and data and the RMS68K functions 
configured in the user system. The maxi
mum memory required can be decreased 
by including only the necessary RMS68K 
functions in the system. 

If the system is to use the delay task and 
periodic task activation functions of 
RMS68K, a real-time clock must be pro
vided. This can be accomplished by 
means of a software clock mechanism 
that the user configures as part of 
RMS68K, or by means of a hardware 
device such as the Signetics SCN68230 
Parallel Interface and Timer. 

The requirements listed may be satisfied 
through use of the Signetics VMEbus CPU 
module or a user designed SCN68000 
microcomputer based board. 

TASK CONTROL 

Associated with each task existing in the 
system is a task control block (TCB). The 
TCB contains information about the task 
which allows RMS68K to maintain control 
of the task's execution, account for 
resources allocated to the task, and 
ensure task protection. The TCB remains 
asociated with one task throughout that 
task's existence. 

Table 1 - RMS68K Memory Requirements 

FUNCTION RAM (Parameter Data) ROM/RAM (Program Code) 

Level 0 through Level 4 800 bytes 12K bytes 

Level 5 See note below 4.5K bytes 

NOTE: Dynamic system tables created by levels are not included 

Signetics 
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FIGURE 2 - RMS68K Task State Transition Diagram 
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A task can make a transition from one 
state to another when any of the following 
actions take place: 

• A task control directive is issued by 
task w~ile it is in the running state. 

• A task control directive is issued by 
another task while it is in the run-' 
ning state 

• An event is placed in the task's 
asynchronous service queue 

• An exception occurs in the task 
while in the running state 

• Special function handling is initiated 
by RMS68K (such as timeouts, sema
phore signaling, interrupt handling) 

TASK MANAGEMENT 

Task management is one of the broad 
functional areas of RMS68K. Levels 3 and 
4 of RMS68K software provide this task 
management function. This task manage
ment functional area can be broken down 
into several smaller service areas: 

1. Memory allocation and management 

2. Task state control 

3. Task event control 

4. Task synchronization 

5. Special function task control 

6. Interrupt service management 

There is a set of task management direc
tives, which tasks can use to request the 
performance of task management serv
ices by RMS68K. 

1. Memory Allocation And 
Management Directives 

A list and brief description of all the direc
tives in the memory allocation and man
agement category: 

GTSEQ Allocate a new program code of 
data memory segment to the 
target task by placing it in the 
task's address space 

DESEG Delete a program code or code 
memory segment from the tar
g~t task 

GTASQ Allocate an asynchronous serv
ice queue (ASQ) to the target 
task ' 

DEASQ Deallocate the requesting 
task's ASQ 

DCLSHR Make a memory segment avail
able for shared access 

ATTSEG Place an existing memory seg
ment (shareable) into the re
questing task's address space. 

SHRSEG Place an existing memory seg
ment (shareable) to another 
task's address space 

TRSEG Remove a memory segment 
from the requesting task's ad
dress space and place it in the 
address space of another task 

RCVSA Return a description of the 
specified segment to the re
questing task 

2. Task State Control 

Directives are provided to control task 
execution by means of moving a task 
through various states. A task can control 
its own state transitions or another task's 
state transitions. Following is a list and 
brief description of each of the directives 
in the task state control category: 

CRTCB Create a task control block 
(TCB) for a new task and place 
the task in the DORMANT state 

START Move the target' task to the 
READY state 

TERMT Terminate task by releasing 
resources and deleting the TCB 
of the target task so that the 
task no longer exists in the 
system 

STOP Move the target task t'o the 
DORMANT state 

RESUME Move the target task from the 
SUSPEND state to the READY 
state 

WAKEUP Move the target task from the 
WAIT state to the READY state 

ABORT Initiate a taSK'S own abnormal 
termination. Its TCB is deleted 
and the task no longer exists in 
the system 

TERM Initiate a task's own normal ter
mination. Its TCB is deleted and 
the task no longer exists in the 
system 

SUSPND A task moves itself into the 
SUSPEND state 

WAIT A task moves itself into the 
WAIT state 

RELlNQ A task moves itself to the 
READY state so that RTEX can 
perform a dispatch cycle 

SETASQ A task changes the status of its 
ASQ and/or ASR 

DELAY A task moves itself to the 
DELAY state for a specified per
iod of time 

WTEVNT A task moves itself into the 
WAIT-FOR-EVENT state until an 
event is placed in its ASQ 

SETPRI A task changes its own priority 
or the priority of another task to 
the specified value 

Signetics 
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RQSTPA A task requests the timed peri
odic activation of itself or 
another task 

EXPVCT A task announces the handling 
of its own exceptions 

TRPVCT A task announces the handling 
of its own trap instructions 

3. Task Event Control 

These directives can be used by a task for 
event queueing and event servicing: 

QEVNT An event is placed into the ASQ 
of the target task 

RDEVNT The next event in the requesting 
task's ASQ is moved into the 
task's receiving area 

RTEVNT Return to the point of interrup
tion of a task upon co'mpletion 
of that task's ASR processing 

4. Task Synchronization 
Directives 

Tasks can use semaphores to synchronize 
activities and control resources. Several 
task ~ynchronization directives, which 
tasks can use to control these sema
phores, are available. 

ATSEM A task attaches to a semaphore 
and acquires use of that sema
phore. The semaphore is cre
ated and given an initial signal 
count if it does not already exist 

CRSEM A task creates a new semaphore 
or resets the initial count of an 
existing semaphore 

SESEM A task releases use of a 
semaphore 

DESEMA A task releases use of all sema
phores to which it is' attached 

WTSEM A task requests and, if neces
sary, waits for semaphore-con
trolled access or execution to 
be granted 

SGSEM A task signals release of a 
semaphore controlled resource 
or execution 

5. Special Function Task Control 

The directives in this category are used to 
control server tasks and exception moni
tor tasks. 

Server Task Control -
A server task is able to receive and proc
ess requests from any task in the system. 
A user task issues a request to a server 
task by executing a TRAP instruction: 
thus, a server task appears to function as 
part of RMS68K. 
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SERVER A task establishes. itself as a 
server task 

AKROST A server task acknowledges re
ceipt or completion of a request 
by placing the requesting task 
into an appropriate state 

DEROST A server task controls the re
ceipt of requests for service 

DSERVE A server task initiates orderly 
shutdown of service 

Exception Monitor Task Control -
An exception monitor task provides execu
tion control over a target task or emergen
cy processing when a task fails. Exception 
events which will cause a target task to 
stop execution and notification to be sent 
to the target task's exception monitor task 
are specified in an exception monitor 
mask associated with the target task. An 
exception monitor task can also control 
the operation of a target task in a trace 
mode. 

EXMON A target task becomes associ
ated with an exception monitor 
task 

DEXMON A target task detaches from an 
exception monitor task 

EXMMSK Events of interest to an excep
tio!) monitor task are specified 

RSTATE An exception monitor task 
receives the current state of 
one of its target tasks 

PSTATE An exception monitor task sets 
the current state of one of its 
target tasks 

REXMON A target task executes as di
rected by an exception monitor 
task 

6. Interrupt Service Management 
A task can include one or more routines 
which are activated as the result of an ex
ternal interrupt (or exception) and execute 
in the SCN68000 user hardware state at 
the priority level of the interrupt. Such a 
routine is called an interrupt service rou
tine (lSR). This mechanism is useful in 
creating 110 device· drivers. 

CISR A task configures one of its ISR's to 
respond to a particular exception 

SINT A task simulates an exception 
(interrupt) 

ATE An ISR returns from execution 

Miscellaneous RMS68K 
Functions 
Thee are some miscellaneous RMS68K 
functions which do not fit into the 
categories discussed in the preceding 
paragraphs. 
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STDTIM A system task sets the system 
date and time 

GTDTIM A task gets the current system 
date and time ' 

MOVELL A task moves date from one log
ical address to another 

PHYSICAL 1/0 HANDLERS 

User tasks running under the control of 
RMS68K can use the Level 5 portion of 
RMS68K to interface with standard 
Signetics memory mapped 110 channels. 
The Level 5 software consists of a channel 
management request (CMR) handler and 
two 110 handlers: The CMR handler logi
cally manages channels, and 110 handlers 
perform the actual physical 110. A user 
device driver task could then be reduced 
to a processor of the 110 data, and would 
not have to perform the device manage
ment and actual data transfer functions. 

The CMR handler and 110 handlers per
form extensive validity checks to ensure 
address space protection against the user 
device driver tasks. The validity checks 
allow these device driver tasks to execute 
in the SCN68000 "user" hardware state. 

Alternate methods include writing a de
vice driver as an interrupt service routine 
(ISR) or as an extension of RMS68K which 
executes in the supervisor state. 

CHANNELS 

A channel is considered to be a Single 
contiguous portion of memory mapped 110 
space, associated with one or more types 
of interrupts. A Single device may cause 
an interrupt under two or more different 
conditions. Up to four types of interrupts 
for that device could be associated with a 
single channel. The types of interrupts 
associated with a channel are defined 
when the channel' is allocated. At least 
one type of interrupt must be defined to a 
channel. 

Channels are classified into two main 
types: intelligent peripheral controller 
channels (IPC) and non-IPC channels. 

CMR HANDLER 

User task interactions with channels are 
performed through requests made to the 
channel management request (CMR) han
dier. The following CMR functions are 
available: 

ALLOCATE Define a channel to the 
system 

DELETE 

ATTACH 

Remove a channel definition 
from the system 

Establish a logical connec
tion between a task and a 
channel 

Signetics 
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DETACH 

PUT ON 
LINE 

TAKE OFF 
LINE 

INITIATE 

HALT 

RESET 

Dissolve the logical connec
tion between a task and a 
channel 

Remove a channel from off 
line status, making it avail
able for subsequent CMR 
ATTACH requests 

Put a channel into off line 
status, making it unavailable 
for CMR ATTACH requests 
until a PUT ON LINE request 
is made 

Invoke the appropriate 110 
handler which will perform 
the actual 1/0 

Terminate the 110 in progress 
on a channel 

Reset interrupts on an IPC 
channel after an error 

NON·IPC HANDLER 

The non-I PC handler is invoked when a 
device driver task makes a request to the 
CMR handler to initiate 110 on the non~IPC 
channel. The 110 handler then interpre
tively executes a sequence of channel 
commands supplied by the driver task. 
These channel commands contain all of 
the device-dependent information re
quired to operate the channel. 

The non-IPC 1/0 handler manages four dis
tinct memory spaces for each channel at
tached to a driver task. This distinction in 
memory spaces helps to protect the ad
dress spaces since the device driver task 
does not need direct access to all of the 
spaces. Only the 110 handler has access to 
all four memory spaces; i.e., memory map-· 
ped 110 space, command space, buffer 
space and transient space. 

ICP 1/0 HANDLER 

The IPC 110 handler is invoked when a 
device driver user task makes a request to 
the CMR handler to initiate 110 on an IPC 
channel. The 110 handler will accept one 
command packet from the user task, send 
the command packet to the IPC, supply 
the user task with an acknowledgment 
when the command packet has been ac
cepted by the IPC, and inform the user of 
110 completion. Essentially the IPC 110 
handler performs the handshaking func
tions with the IPC. 

The IPC 110 handler manages three 
distinct memory spaces for each channel 
attached to an IPC device driver task. 
These three memory spaces are: memory 
mapped 110 space, command space, and 
buffer space, . 
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ORDERING INFORMATION 

SMSFT20000 RMS68K operating system/sysgen utility/boards driver set, half·inch 
magnetic tape, 800 BPI, for VAX·11 computers, VMS operating 
system, object 

SMSFT20010 RMS68K operating system/sysgen utility/boards driver set, half·inch 
magnetic tape, 1600 BPI, for VAX·11 computers, VMS operating 
system, object 

SMSFT20300 RMS68K operating system/sysgen utility/boards driver set, half·inch 
magnetic tape, 800 BPI, for PDp·11 and LSI·11/23 computers, 
RSX·11 M operating system, object 

SMSFT20310 RMS68K operating system/sysgen utility/boards driver set, half·inch 
magnetic tape, 1600 BPI, for PDp·11 and LSI·11/23 computers, 
RSX·11 M operating system, object 

SMSFT20390 RMS68K operating system/sysgen utility/boards driver set, double 
density diskette, for PDP·11 and LSI·11123 computers, RSX·11M 
operating system, object 

SMSFT20890 RMS68K operating system/sysgen utility/boards driver set, double 
density diskette, for EXORmacs computers, VERSADOS operating 
system, object ) 

SMMAN3500 RMS68K User Manual 

SMMAN5500 RMS68K Reference Manual 

Signetics 
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Features 
• 110 to 19.2K Baud 
• Choice of Character Screen Sizes: 

24 x 80 Character Screen Size (KTM-3/80) 
24 x 40 Character Screen Size (KTM-3/40) 

• 7 x 9 Character Matrix in 8 x 10 Field 
• Typewriter Style Keyboard - 58 Keys 
• CAPS LOCK Key 
• . Upper and Lower Case Alphanumeric Character Set with 

Descenders 
• Generates and Displays 128 ASCII Characters 
• Full and Half Duplex with Modem Controls 
• Built-in Power Supply with On/Off Switch 
• Scrolling 
• Blinking Cursor 

Description 
The KTM-3 uses the latest LSI technology with two 

~ microprocessors to provide a highly reliable, ready-to-use 
2 terminal minus the CRT monitor. The dual microprocessor 
~ 

Q) design is highly cost-effective with great flexibility, providing 
~ more features at lower cost than other approaches used 
en today. For volume usage, Synertek Systems can customize 

the KTM-3 to your O.E.M. specifications. 
The display interface provides composite video output and 
complete video control including scrolling, full cursor control, 
and absolute and relative cursor positioning. A choice of 
screen sizes is offered - either 24 x 40 characters, or 24x 80 
characters. 

The unit is now in stock and available from your local 
distributor. 

1980 

KTM·3 

Keyboard Terminal Module 

• Full Cursor Control 
• Absolute and Relative Cursor Positioning 
• Clear to End-of-Screen, End-of-Line 
• Even, Odd, or No Parity 
• One or Two Stop Bits 
• Framing and Parity Errors Displayed 
• Auto Key Repeat 
• Debug Mode (Displays Control Characters) 
• Cables Included 
• Built-in Diagnostics 
• KTM-3/40 Will Attach to Standard TV Set Using RF 

Modulator 
• 50/60 Hz Operation 
• 220 Volt Version Available 

© Ie MASTER 1983 
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Motorola and System 65 Compatible 

Features 
• 6512 Microprocessor - MBC020-65 
• 1 MHz Crystal Controlled Clock Frequency 
• Fuily Buffered Data and Address Lines 
• 3072 Bytes of Static RAM 
• 4 ROM/EPROM Sockets that Accept 2716,2732, 

2316,2332,2364 
• ACIA (6551) for RS-232 Seriallnteface: Crystal 

Controlled Programmable Baud Rate 
• VIA (6522) Provides 20 I/O Lines and Two 16-Bit 

Counter/Timers 
• Power-On Reset 
• Reset Switch 
• Refresh Control Logic for Dynamic RAMs 
• Control Logic for DMA 
• Seven Lines Optionally Buffered for Input or Output 
• Full 64K Programmable Memory Map in 2K Increments 

Using 32 x 8 Bipolar PROM 

Description 
The MBC020 provides a complete computer on a single board, 
including the video interface. In addition, the MBC020 is fully 
compatible with the Motorola EXORcisorTl

• and the 
micromodule buses, and supports all RAM, I/O, and analog 
boards in those families. The board may be used as a cost 
effective alternative CPU board, as an SBC or, with the video 
circuitry, the MBC020 can replace two or more boards and 
operates as a complete system. 

Specifications 
Power Requirements 
+5 VDC @ 1.9A (max) 
+12 VDC @ 50A (max) 
-12 VDC @ 50 rnA (max) 

Bus Signals 
Address Bus: 

Three-state TTL-compatible, buffered outputs 
Data Bus: 

TTL-compatible buffered inputs/outputs 

@ Ie MASTER 1983 

MBC020-65 
MBC020-68 

Single Board Computer/ 
Video Board 

• Single +5V Operation Using TIL Levels for RS-232. 
Jumper Option to Use ±12V for Full RS-232 
Compatibilty 

• Available with 6800 Microprocessor - MBC020-68 

Video Features 

• Incorporates Complete Video Interface Circuitry to 
Attach Directly to Video Monitor 

• Composite or Separate Sync, Video Output 
• Dual Intensity Video Levels 
• SY6545 Programmable CRT Controller for User 

Definable CRT Screen Formats 
• SY2316 Character ROM - Compatible with 2716 

EPROM 
• Light Pen Input 
• Displays up to 25 Lines of 80 Characters 

(Programmable) 

Control Bus: 
R/W, VMA, VUA: Three-state TTL-compatible buffered 
outputs 
BA, REF GRANT, MEMCLK, SYNC, Baud Rate: TTL
compatible buffered outputs 
IRQ, NMI, RESET, Halt, REF REO, ROY, DMA: TTL
compatible buffered inputs with 3.3K ohm pull-up 
resistors 
¢1, ¢2,: TTL-compatible outputs 

Operating Temperature 
O°C to +55°C 

Physical Characteristics 
Width: 9.75 in. 
Height: 6.00 in. 
Board: 0.062 in. 

Connectors 
86 pins: Stanford Applied Engineering SAC-43 0/1-2 
50 pins: 3M type 3415-0001 
20 pins: 3M type 3461-0001 
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Features 
• Exact Replacement for Motorola M68MM01 A2 Microm

odule with additional RAM and ROM capacity 
• EXORcisorT"/Micromodule Bus Compatible 
• Serial Communication Port using MC6850 ACIA with 

RS-232-C interface 
• Four Parallel Ports using MC6821 PIAs 
• 1 MHz operation (2 MHz available on'special order) 

Description 
The MBC01 A2 board is a direct replacement for Motorola's 
M68MM01 A2 Micromodule. - Additional ROM and . RAM 
capacity has been added for increased system requirements. 
Up to 4096 bytes of static RAM and 32K bytes of ROM can be 
utilized on the MBC01 A2 Micromodule. 

1982 

MBC01A2/MBC01A2-1 
Single Board Computer 
Motorola Micromodule 

Replacement 

• 1024 Bytes of Static RAM with Sockets for up to 4096 
Bytes total 

• Four ROM/EPROM/RAM Sockets for interfacing with 
1 K-8K ROM's; 1 K-4K EPROMs; or compatible 1 K and 2K 
RAM's 

• Power-On Reset Circuitry 
• Dynamic Memory Refresh Circuitry 
• Four mating connectors supplied with MBC01 A2-1 

The MBC01 A2 Micromodule includes a serial communica
tions interface using the MC6850 and two MC6821 PIA's for 
parallel interfacing. 

© Ie MASTER 1983 
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Features 
• Available in 16K, 32K, 48K or 64K Memory Arrays 
• 1 or 2 MHz Versions 
• Hidden Refresh (without processor interruption) 
• Fully Buffered Address, Data, and Control Lines 
• Any 4K Block Memory can be Deselected by Jumpers 

Description 
The Dynamic RAM Boards with hidden refresh are available 
in 16K, 32K, 48K, and 64K memory arrays in either 1 or 2 MHz 
versions. Memory refresh is performed on-board during 4>1 
when the processor is not accessing memory. On-board cir
cuitry generates and detects even parity througth the use of 
an additional memory bit. Whenever a parity error is detected, 
a signal is output to the system which is jumper selectable as 
a parity error or non-maskable interrupt. The memory array 
can be deselected in 4096 byte blocks to meet any system 
requirements. As with all SSC Micromodules, the Dynamic 
RAM Boards are directly compatible with Motorola EXORcisorTII

-

IMicromodule bus. 

Specifications 
Power Requirements (64K of RAM) 
+5 VDC @ 0.7 A (max) 
+12 VDC @ 0.12A (max) 
-12 VDC@8 mA(max) 

Operating Temperature 
09C to +70°C 
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MBC016D/MBC048D 
MBC032D/MBC064·D 
Dynamic RAM Boards 

• 20 Pin Header for Implementation of Priority Interrupts, 
Multi-Paged Memory, and I/O Systems 

• Even Parity Error Checking with Jumper Selectable 
Output 

• Power Saving Selective Refresh During 4>1 of Every 
Foruth Processor Cycle 

Physical Characteristics 
Width: 9.75 in. 
Height 6.00 in. 
Board Thickness: 0.0625 in. 

Connectors 
86 pin: 

Stanford Applied Engineering 
SAC-43D/1-2 or equivalent 

Read Access Time 
2 MHz operation-

210 ns after leading edge of 4>2 
1 MHz,operation-

350 ns after leading edge of 4>2 

Write Data Available 
2 MHz operation-

110 ns after leading edge of 4>2 
1 MHz operation-

220 ns after leading edge of 4>2 
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BURR - BROWN® 

Data Conversion/Data Acquisition 
Analog-to-Digital Converters 

8-,10-,12-, 16-bit;conversion times to 880nsec 

Digital-to-Analog Converters 
10-, 12-, 16-bit, linearities to ±0.00075% FSR 

VOltage-to-Frequency Converters 
o to 1 MHz; linearities to ±O.005% FSR 

Data Acquisition Systems 
Complete function in one IC package 

Microprocessor Interfaced Data Acquisition Systems 
Analog InpuVOutput Systems 
Interfaced directly to J.LP bus 

Sample/Hold Circuits - High speed - accurate 

Multiplexers - To 16 channels - fast settling 

High Performance Operational 
Amplifiers 
General Purpose- FET, bipolar and wide temp range models 

Low Drift - As low as 0.1J.LV/oC 

Low Bias Current - To 75fA - voltage drift to 2J.LV/oC 

Low Noise - Guaranteed noise spectral density 

Wide Bandwidth - Cost effective wideband op amps 
High Voltage - Outputs to ±145V 
High Current - Outputs to ±5A peak 
Unity-Gain Buffer 

Versatile power boosters with impedance buffers 

Instrumentation and' 
Programmable Gain Amplifiers 
Instrumentation - Accurately amplify low level signals 
Programmable Gain 

Digitally set gains cover wide dynamic input signal ranges 

Isolation Products 
Transformer-Coupled Amplifiers 

Signal and power isolation in one IC package 

Optically-Coupled Amplifiers 
Excellent linearity - gain independent of LED output level 

DC/DC Converters 
1, 2, 4 output channels with high voltage isolation 

BURR-BROWN@ 

11131131 

P.O. Box 11400 Tucson, AZ 85734 (602) 746-1111 

Everything 
You Need For 
Precision 
Data Acquisition 

Analog Circuit Functions 
Multipliers/Dividers - Laser-trimmed to 0.25% accuracy 

Dividers - High accuracy over wide signal range 
Special Functions 

Log ratio and logarithmic amps, rms-to-DC and multifunction 
converters, window and level comparators, peak detectors 

Frequency Products - Oscillators and active filters 

Modular Power Supplies 
AC/DC Converters 
DC/DC Converters 

Easy to use power sources for Burr-Brown's converters 
amplifiers, etc. 

Special Products 
PCM A/D and D/A Converters for audio applications 

Low distortion, high speed converters specified in audio terms 

Military Products 
0/ A and A/D Converters 
Multipliers 
V /F Converters 
Operational Amplifiers 

All designed, manufactured to MIL-M-38510. Produced in a 
separate facility. Fully specified from -55°C to +125°C. 100% 
screened to MIL-STD-883, 10% PDA plus OCI. 

Fiber-Optic Data Links 
Transmitters/Receivers 

Convert TTL or analog input to TTL outputs. Provide total 
noise immunity for accutrate signal transmission. 

Data Entry and Display Terminals 
13 Models - Numeric/Alphanumeric 
RS-232-C and 20mA current-loop compatible 

Microcomputer Compatible 
Analog and Digital Input/Output 
Boards 
For Intel, DEC, Motorola, Zilog and others. 

At Burr-Brown we put technology to work for you by 
selecting the most efficient, cost effective IC technology to 
meet a specific product performance goal. Our In-house 
facility produces superior thick and thin film hybrid IC·s and 
multifunction monollthlcs under stringent quality control. 
You get high reliability products that deliver specified 
performance! ' 

Contact sales office In your area for Information. 
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This indeJ( shows the page and. the line on that page 
of every device in the Master Selection Guide for 

manufacturers that have Included detailed product 
Information. It Is organized alphabetically by 

manufacturer and for each manufacturer, 
alpha-numerically by device. Bold face listings lead 

to data on Important products which has been 
supplied for you by the manufacturers. 
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The Product Index includes many of the same references 
as the Part Number Index, but in this cas~ the listings are 
sorted by manufacturer. 

As in the Part Number Index, the model numbers are 
sorted alpha-numerically from left to right. Here the 
manufacturer's prefixes are included so that devices with 
alphabetic prefixes appear before those without them (i.e., 
LM 10 1 would be before 110 1 J. Application note pages are 
indicated by a ~ sign and manufacturers' product informa
tion pages by a * sign. The numbers preceding the dash 
are the page numbers, while those following the dash 
indicate the location of the device on the page. 

When you use the Master to find data on a particular 
manufacturer's products, this index provides the fastest 
way to find all the information. 
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Dieses Verzeichnis enthaIt die Seiten- und 
Zeilenangabe fur jedes Produkt im Master Selection 

Guide, fur das Hersteller ausfiihrliche Produkt
informationen iibermitteIt haben. £5 ist alphabetisch 

nach Herstellern geordnet und, innerhalb jedes 
Herstellers, alphanumerisch nach Bauteilen. 

Eintragungen in Fettdruck verweisen auf DatenbIatter 
wichtiger Produkte, die direkt yom Hersteller zur 

Verfiigung gestellt wurden. 
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Dieses Verzeichnis enthalt viele gleichlautende In
formationen wie im numerischen Typenverzeichnis, 
'jedoch erfolgt hier die Auflistung nach Herstellern. 

Wie beim Typennummern-Verzeichnis erscheinen die 
Bauteile in alphanumerischer Reihenfolge von links 
nach rechts. Die Kennbuchstaben der Hersteller sind 
jedoch mit enthalten, so daf3 Bauteile mit Buchstaben 
vor solchen ohne Buchstaben erscheinen (LM101 
erscheint z.B. vor 1101). Die Seitennummern der Ap
plikationsberichte sind durch. ein S Zeichen und 
Datenblatter von Herstellern durch ein '* Zeichen 
angegeben. Die dem Trennstrich vorgestellten Zahlen 
sind die Seitenzahlen, die nachgestellten bedeuten die 
Zeile, in der das Bauteil auf der Seite zu find en ist. 

Wenn Sie den Master beniitzen, urn Kenndaten eines 
Produkts von einem bestimmten Hersteller zu find en, 
so geht es iiber dieses Verzeichnis am schnellsten. 

© Ie MASTER 1983 
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Cet index indique a queUe page et a queUe ligne on a 

fait mention d'appareils fabriqm!s per les societes 
qui ont bein voulu inclure dans Ie Guide General de 

Selection des renseignements detailIes 
sur leurs produits. 

Les fabricants sont enumeres par ordre alphabetique, 
et sous chaque nom se trouve une liste alphanumerique 

des produits. Les titres en caracteres gras vous 
indiquent ou trouver des renseignements sur des 

produits d'une certaine importance. Ces informations 
ont ete fournies par les fabricants eux-memes pour 

votre usage personnel. 

© Ie MASTER 1983 
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Cet index comprend beaucoup de references apparais
sant deja dans I'Index des Numeros de Pieces, il se 
singularise cependant par Ie fait que les renseignements 
sont donnes par Fabricant. 

Tout comme dans l'Index des Numeros de Pieces, les 
num,eros de modele sont classes alphanumeriquement 
de gauche a droit. Dans ce cas la, les prefixes des 
societes fabricantes sont inclus de facon a ce que les 
produits avec prefixes alphabetiques apparaissent 
avant ceux qui n'en ont pas (par exemple LM101 se 
trouvera place avant 1101). Pour renvoi, Ies numeros 
de page des notices d'application sont indiques per Ie 
symbole (tJ), et les numeros de page contenant les 
renseignements fournis par les fabric ants par une 
etoile (*l Les chiffres qui precedent Ie titre sont les 
numeros de page, ceux qui suivent Ie titre indiquent a 
queUe ligne il a ete fait mention du produit. 

Lorsque vous utilisez Ie Guide pour trouver des 
renseignements sur les produits d'un Fabricant donne, 
cet Index represente Ie moyen Ie plus rap ide pour 
obtenir les renseignements necessaires. 
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Este indice denota la linea y pagina de cada 
componente en la Guia Maestra de Seleccion para 

fabricantes que han incluido informacion detallada del 
producto. Esta organizada en orden alfabetico por 

fabricante, y para cad a fabricante la pieza aparece en 
orden alfabetico y numerico. Las letras mas marcadas 

los conduce a datos de productos importantes suplidos 
por el fabricante. 

1988 

EI !ndice del Producto incluye muchas de las mismas 
referencias incluidas en el Indice del Numero de Pieza, 
pero en este caso, la lista esta ordenada por fabricante. 

As! como en el Indice de Numero de Pieza, los numeros 
de modelos estan en orden alfabetico y numerico de 
izquierda a derecha. Los prefijos del fabricante estan 
includios de tal maneraque las partes con prefijos alfa
beticos aparecen antes que las que no 10 tienen. (Por 
ejemplo, LM101 estaria encima de 1101). Paginas con 
notas de Aplicaciones estan identificadas por els!mbolo 
S y las paginas de informacion del producto del fabri
cante por el s!mbolo *. Los numeros que preceden al 
guion son el numero de pagina, mientras que los que 
aparacen a continuacion indican la ubicacion de la 
pieza en la pagina. 
Cuando usa la guia Maestra para encontrar datos 
sobre un producto en particular, este indice provee 
la manera mas rapida de encontrar ·la informacion 
deseada. 

© ICMASTER 1983 
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Pags-L1n' Davlcs Page-Line Device Plge-L1na Devlca Page-L1na Devlca Plga-Llna Davlca Paga-L1n. 

Advanced Micro 8089 * 1231 9511 1102-19 AM25LS09C * 1227 AM25LS2513C * 1227 AM25LS378C 486-91 

Devices 8212C 1094-154 9511 A * 1231 499-80 508-143 AM25LS378M 486-92 
~ 247-16 510-1 Af.125LS091,\ * 1227 * 1227 AM25LS379C 485-182 

1101A 3472-65 8212M 1094-155 * 1231 499-81 1102-63 AM25LS379M 485-183 
3472-65 ~ 247-16 1102-20 AM25LS138C 483-161 AM25LS2513t1 * 1227 AM25LS381C * 1227 

1101Al 3472-63 8216 1094-69 9511A-5 510-2 1094-123 508-144 475-34 
3472-63 8224C 1094-99 1102-21 AM25LS138M 483-162 AM25LS2516C 475-156 AM25LS38n1 * 1227 

1101AM 3472-66 8224M 1094-100 9512 * 1231 1094-124 AM25LS2516M 475-157 475-35 
3472-66 8226 1094-70 1102-22 AM25LS139C 483-64 AP.125LS2517C * 1227 AM25LS399C 499-82 

1402AC 3488-7 8228C 1095-84 9513 1102-80 AM25LS139M 483-65 475-32 AM25LS399M 499-83 
3488-5 8228M 1095-85 9513A * 1231 AM25LS148C 508-141 AM25LS25171.1 * 1227 AM25LS533C * 1227 

1402AM 3488-8 8231A * 1231 9516 * 1231 AM25LS148M 508-142 475-33 483-164 
3488-6 8232 * 1231 9517A * 1231 AM25LS14C 475-162 AM25LS2518C * 1227' AM25LS5331.1 * 1227 

1403AC 3488-15 8237A * 1231 1102-37 AM25LS14M 475-163 485-166 483-165 
1403AM 3488-16 8238C 1095-86 9518 * 1231 AM25LS151C 499-165 AI.l25LS2518M * 1227 A!.125LS534C * 1227 
1404AC 3488-23 8238M 1095-87 9519A * 1231 AM25LS151M 499-166 485-167 483-166 
1404AM 3488-24 8251A * 1231 1101-70 AM25LS153C 498-37 AM25LS2519C * 1227 AI,\25LS53Ul * 1227 
1405A 3488-10 B253 * 1231 9520 * 1231 AM25LS153M 498-38 486-15 483-167 

~ 289-6 B255A *1231 9521 * 1231 AM25LS157C 499-34 AU25LS2519r.1 * 1227 AM25S05C 475-142 
1406 3488-3 B259A * 1231 9702A-1 3460-40 AM25LS157M 499-35 486-16 AM25S05M 475-143 

3488-1 B275 * 1231 AM100415 3475-26 AM25LS158C 498-128 AM25LS251C 500-45 AI.I25So7C * 1227 
1407 3488-4 8279 * 1231 3475-37 AM25LS158M 498-129 AM25LS251M 500-46 486-105 

3488-2 8284A * 1231 
AM100415A 3475-34 AM25LS15C 474-7 AI.125LS252oC * 1227 ~ 289-8 

1408-6 2444-6 8286 * 1231 
AM 100470 3481-35 AM25LS15M 474-8 486-109 A 1,\ 25S07l.1 * 1227 

1408-7 2443-51 
8287 * 1231 

AM100470A 3481-23 AM25LS160C 480-157 AI.125LS252ol.1 * 1227 486-106 
1408-8 2442-27 

8288 * 1231 
AM100470SA 3481-17 AM25LS160M' 480-158 486-110 ~ 289-8 

1500C 2894-12 
8289 * 1231 

AM 100474 3477-33 AM25LS161C 478-134 AM25LS2521C * 1227 AU25So8C * 1227 
1500L 2893-22 

82S62C * 1227 
AM100474A 3477-27 AM25LS161M 478-135 474-92 486-11 

1500M 2893-23 AM10415 3475-27 AM25LS162C 481-16 ~ 228-12 ~ 289-8 
1506 3488-5 509-13 3475-60 AM25LS162M 481-17 AM25LS2521 1,1 * 1227 AU25So8M * 1227 

3488-3 82S621.1 * 1227 AMl0415A 3475-38 AM25LS163M 478-181 474-93 486-12 
1507 3488-6 509-14 3475-48 AM25LS164C 502-30 ~ 228-12 ~ 289-8 

3488-4 8304 504-184 AM10415M 3475-67 3490-127 AM25LS2535C * 1227 AM25So9C * 1227 
1508-8 2442-28 8308 3484-78 AM10415SA 3475-35 AM25LS164M 502-31 500-18 499-111 
1660 . 2931-40 8530 * 1231 3475-39 3490-128 AI,125LS2535M * 1227 ~ 289-8 
1702A 3460-17 8702A 3460-19 AM10470AC 3481-24 AM25LS168AC 481-100 500-19 Ar.t25S 0 91.1 * 1227 
1702A-l 3460-36 9016C 3469-35 AMlo470AM 3481-31 AM25LS168AM 481-101 AM25LS2536C * 1227 499-112 
1702A-2 3460-38 90160 3469-21 AM10470C 3481-36 AM25LS169AC 479-99 484-3 ~ 289-8 
1702A-6 3460-20 9016E 3469-2 AM10470M 3481-44 AM25LS169AM 479-100 A1.125LS2536r.t * 1227 

AI,125S1OC * 1227 
1702AL 3460-18 90L50C 3468-49 AM10470SAC 3481-18 AM25LS174C 486-62 484-4 508-65 
1702AL-l 3460-37 90L500 3468-43 AM10470SAM . 3481-20 AM25LS174M 486-63 AI,125LS2537C * 1227 

~ 228-2 
1702AL-2 3460-39 90L50E 3468-31 AM10474AC 3477-28 AM25LS175C 485-130 483-44 AM25S1OI,1 * 1227 
222741 2923-31 90L60C 3468-50 AM10474AM 3477-30 AM25LS175M 485-131 AI.125LS253nt * 1227 

508-66 
2708 3463-79 90L600 3468-44 AM10474C 3477-34 AM25LS181C 475-30 483-45 ~ 228-2 
2708-13 3463-72 90L60E 3468-32 AM10474M 3477-36 AM25LS181M 475-31 AI.l25LS2538C * 1227 

AM25S11C 508-33 
2841A 3456-37 9140AC 3482-107 AM2101 3473-36 AM25LS18C 485-164 484-9 AM25S12AC 508-34 
31013 3471-98 9140AM 3482-108 AM2101-1 3474-97 1086-42 A1.125LS2538r.1 * 1227 

AM25S12AM 508-35 
31L01C 3471-102 9140BC 3482-91 AM2101-2 3474-119 AM25LS18M 485-165 

484-10 AM25S12M 508-36 
31L01M 3471-103 9140BM 3482-92 AM2102 3475-24 1086-43 

AP.l25LS2539C * 1227 
AM25S18C * 1227 

3212 1094-153 9140CC 3482-79 AM2102-1 3477-5 AM25LS190C 482-4 
483-114 

485-170 
3216 1094-67 9140CM 3482-80 AM2102-2 3477-12 AM25LS191C 479-150 

AI,125LS2539r" * 1227 
AI.125S18U * 1227 

3226 1094-68 91400C 3482-52 AM2111 3473-37 AM25LS191M 479-151 
483-119 

485-171 
3341C 3456-30 9147-55 3481-56 AM2111-1 3474-98 AM25LS192C 481-147 

AM25LS253C 497-148 
AI,125S373 * 1227 

~ 286-14 91L40AC 3482-109 AM2111-2 3474-120 AM25LS192M 481-148 
AM25LS253M 497-149 

AI,'25S374 * 1227 
3347 3491-71 91L40AM 3482-110 AM2112 3473-38 AM25LS193C 480-12 

AM25LS2548C 483-163 
AI.125S533 * 1227 

3514 3484-19 91L40BC 3482-93 AM2112-1 3474-91 AM25LS193M 480-13 
AM25LS2568C 481-120 

AJ,125S534 * 1227 
4044-30 3482-65 AM2112-2 3474-121 AM25LS194AC 501-156 AI,'25S557 * 601 
4044-45 3482-96 

91L40BM 3482-94 
AM2147-35 3481-42 3489-29 AM25LS2568M 481-121 475-101 

4244-30 3482-66 
91L40CC ' 3482-81 

AM2147-45 3481-47 AM25LS194AM 501-157 AI.125LS2569C * 1227 AI,125S558 * 601 
4244-45 3482-97 

91L40CM 3482-82 
AM2147-55 3481-57 3489-30 479-165 475-102 

4702A 3460-21 
91L400C 3482-53 

AM2147-70 3481-87 AM25LS195AC 501-53 AI.!25LS2569~' * 1227 AM2602C 500-174 
685L 2891-18 

9208BC 3484-75 AM21L47-45 3481-48 AM25LS195AM 501-54 479-166 AM2602M 500-175 
~ 270-15 9208BM 3484-76 AM21L47-55 3481-58 AI,125LS22C * 1227 AM25LS257C 498-166 AM26123C 500-152 

685M 2891-19 9208CC 3484-64 AM21L47-70 3481-88 476-98 AM25LS257M 498-167 ~ 237-8 
~ 270-15 92080 3484-57 AM2401 3488-27 AI.125LS221.1 * 1227 AM25LS258C 498-88 AM26123M 500-153 

686C 507-26 9214C 3484-17 AM24LS23M 3490-19 476-99 AM25LS258M 498-89 ~ 237-8 
~ 270-15 9214M 3484-18 AM24LS299C 3490-17 AI.125LS23C * 1227 AP.125LS273B * 1227 AM2614C 2469-28 

2891-36 9217AC ' 3485-56 AM2501C 480-28 502-154 486-152 ~ 258-7 
~ 270-15 9217AM 3485-57 AM2501M 480-29 * 1227 Af.125LS273C * 1227 AM2614M 2469-29 

686M 507-27 9217BC 3485-29 AM2502C 508-105 3490-20 486-153 ' 11 258-7 
~ 270-15 9217BM 3485-30 AM2502M 508-106 Af.l25LS231.t * 1227 AP.l25LS273'.1 * 1227 AM2615C 2472-54 

2891-20 9218BC 3485-31 AM2S03C 508-107 502-155 486-154 ~ 258-7 
~ 270-15 9218BM 3485-32 11 232-6 AM25LS240C 503-129 AI.125LS299C * 1227 AM2615M 2472-55 

687AL 2893-12 9218C 3485-14 AM2503M 508-108 2470-62 502-156 \I 258-7 
~ 270-15 9232BC 3485-117 If 232-6 AM25LS240M 503-130 A',125LS299U * 1227 AM26LS29C 2469-50 

687AM 2892-58 9232BM 3485-118 AM2504C 509-37 2470-63 502-157 \I 259-8 
~ 270-15 9232C 3485-81 AM2504M 509-38 AM25LS241C 504-39 * 1227 AM26LS29M 2469-52 

687L 2893-13 9233BC 3485-119 AM2505C 475-138 2470-3 3490-18 ~ 259-8 
~ 270-15 9233BM 3485-120 AM2505M 475-139 AM25LS241M 504-40 AI.125LS373C * 1227 AM26LS30C 2469-63 

687M 2892-59 9233C 3485-82 AM2506C 474-164 2470-4 496-68 2472-24 
~ 270-15 93S1OC * 1227 ~ 228-11 AM25LS242C 503-66 AI.l25LS3731.1 * 1227 ~ 259-8 

8036 * 1231 480-172 AM2506M 474-165 2476-58 496-69 AM26LS30M 2469-65 
8038 * 1231 93S10:,\ * 1227 ~ 228-11 AM25LS242M 503-67 AI.125LS374C * 1227 2472-26 
8041A 1096-59 480-173 AM2533 3491-108 2476-25 487-7 ~ 259-8 
8048 1093-47 93S16C 478-150 Af,125LS07C * 1227 AM25LS243C 503-68 AI.125LS3741.1 * 1227 AM26LS31C 2472-41 
8080A-l 1094-33 93S16M 478-151 486-89 2476-59 487-8 ~ 259-8 
8080A-2 1094-34 93S48C * 1227 AI,125LSont * 1227 AM25LS243M 503-69 AM25LS377B * 1227 AM26LS31M 2472-42 
8080A-4 1094-35 

.1 
509-47 486-90 2476-26 487-42 ~ 259-8 

8oB6 * 1229 93S48r.1 * 1227 AI,125LSoBC * 1227 AM25LS244C 503-176 AP.125LS377C * 1227 AM26LS32C 2475-21 
* 1231 509-48 485-180 2470-5 487-43 ~ 259-8 

8oB7 * 1231 9401C 3488-28 AI,125LSoBl.1 * 1227 AM25LS244M 503-177 A1.125LS3771.1 * 1227 AM26LS32M 2475-22 
BoBB * 1231 9401M 3488-29 485-181 2470-6 487-44 ~ 259-8 

Arranged alphanumerically from left to right. 
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Dlvlel Pagl·L1nl DlVlel Pagl·lIna Davlel Page·L1nl Davlel Pa;a·L1D1 Dlvlel Pagl·L1na Davlel Pagl·lIn ':"':""'1 .",:,:;,,:. 
Advanced Micro AM27S12M 3460·69 AM27S281AC 3462·65 AM2802M 3488·10 Af.l29010C * 1201 AI.12909f.1 * 1207 .I~ ,<:~~ >. ,'!~, ~ 

Device~ (Cont'd) II 286·1 AM27S281AM 3462·82 3488·8 476·25 506·153 
.;',; -j 

',.:<itj,:/l 
AM27S13AC 3460·43 AM27S281C 3462·96 II 289·6 II 244·8 II 244·14 .... !;·, ... ·i 

AM26LS33C 2475·33 II 286·1 AM27S281M 3463·34 AM2803C 3488·17 * 1201 * 1207 

i~ AM26LS33M 2475·34 AM27S13AM 3460·45 AM27S28AC 3460·116 II 289·6 1085·73 1086·3 
AM26S02C 501·7 II 286·1 II 286·1 AM2803M 3488·18 'II 244·8 11 244·14 
AM26S02M 501·8 AM27S13C 3460·55 AM27S28AM 3461·4 II 289·6 Ar.12901BI.1 * 1201 AI.I2910C * 1208 • 'r':/;~'~ 

AM26S10C 508·37 II 286·1 II 286·1 AM2804C 3488·25 476·26 1098·131 :\;,r;~ 
2478·1 AM27S13M 3460·75 AM27S28C 3461·19 II 289·6 II 244·8 AI.129101.1 * 1208 

i"~ 
AM26S10M 508·38 \I 286·1 II 286·1 AM2804M 3488·26 * 1201 1098·132 

2477·59 AM27S15C 3461·42 AM27S28M 3461·47 \I 289·6 1085·74 AI.129112 * 1223 
AM26S11C 2478·2 II 286·1 II 286·1 AM2805C 3488·13 II 244·8 1098·135 " ':';<:·1 
AM26S11M 508·39 AM27S15M 3461·88 AM27S290AC 3464·51 II 289·6 AU2901C AU29116 * 1224 

. : ,.,~ 

* 1201 .,'< 
2477·60 II 286·1 AM27S290AM 3464·65 AM2805M 3488·11 1077·14 o ~j 

476·27 Ij AM26S12AC 2476·6 AM27S180AC 3462·60 AM27S290C 3464·66 11 289·6 AF,12911A * 1207 
AM26S12AM 2476·7 AM27S180AM 3462·78 AM27S291 3464·73 AM2806C 3488·21 'II 244·8 

506·154 , ~.,,',:,j 
AM26S12C 508·40 AM27S180C 3462·94 AM27S291A 3464·53 \I 289·6 * 1201 * 1207 

2477·53 AM27S180M 3463·30 AM2806M 3488·19 1085·75 ", ~ 
AM27S291AM 3464·74 1086·4 i 

AM26S12M 2477·54 AM27S181AC 3462·64 AM27S291M 3464·94 II 289·6 II 244·8 
AI.12911C * 1207 

i 

AM2716 2465·63 II 286·1 AM27S29AC 3460·119 AM2807C 3488·14 AI.1290lU * 1201 506·155 
·'1 

AM2716·1 3465·30 AM27S181AM 3462·81 'II 286·1 II 289·6 476·28 * 1207 
AM2716·2 3465·44 II 286·1 AM27S29AM 3461·9 AM2807M 3488·12 II 244·8 1086·5 
AM2716M 3465·64 AM27S181C 3462·104 II 286·1 II '289·6 * 1201 A1.12911r.l * 1207 

."':' .. ' 

AM2732 3466·57 II 286·1 AM27S29C 3461·22 
AM2808C 3488·22 1085·76 506·156 

' .. , 

AM2732·1C 3466·52 AM27S181M 3463·33 II 286·1 
11 289·6 11 244·8 * 1207 

AM2732M 3466·58 II 286·1 AM27S29M 3461·53 
AM2808M 3488·20 AI.I2902AC * 1202 1086·6 

AM2764 3466·88 AM27S184AC 3463·95 II 286·1 
II 289·6 1085·127 A!.12912C 

--"-* 1209 
AM2764·2 3466·82 II 286·1 AM27S30AC 3460·118 

AM2809C 3491·92 II 244·8 1085·97 
AM2764·20 3466·83 AM27S184AM 3463·104 II 286·1 

AM2809M 3491·88 AI,12902AF.I * 1202 AU2913C AM2810C 3491·89 * 1209 
AM2764·25 3466·89 II 286·1 AM27S30AM 3461·7 1085·128 508·145 
AM2764·3 3466·97 AM27S184C 3463·109 AM2810M 3491·90 II 244·8 

II 286·1 
II 286·1 AM2812AC 3456·17 'II 244·8 

AM2764·30 3466·98 AM27S30C 3461·20 Ar.12903 * 1203 'II 244·12 
AM2764·4 3467·5 AM27S184M 3463·115 II 286·14 

1049·7 'II 286·1 AM2812AL 3456·18 * 1209 
AM2764·45 3467·6 II 286·1 AM27S30M 3461·57 AI,12903AC * 1203 1086·19 
AM27LSOO·l M 3473·1 AM27S185AC 3463·96 II 286·14 

\I 286·1 AM2812C 3456·13 1085·77 II 244·8 
AM27LSOOLC 3473·21 II 286·1 AM27S31AC 3461·1 AI.I2903AU * 1203 'I 244·12 
AM27LSOOLM 3473·24 AM27S185AM 3463·106 II 286·14 

AM27LSOOM 3473·2 'II 286·1 
11 286·1 AM2812L 3456·14 1065·76 AI.12913U * 1209 

AM27LS01LC 3473·20 AM27S185C 3463·110 
AM27S31AM 3461·15 If 286·14 AI,12903C * 1203 508·146 

AM27LS01LM 3473·23 II 286·1 
II 286·1 AM2813AC 3456·22 476·29 II 244·8 

AM27LS02AC 3471·67 AM27S185M 3463·116 AM27S31C 3461·24 11 266·14 * 1203 II 244·12 

AM27LS02C 3471·95 II 286·1 II 286·1 AM2813AL 3456·23 1065·79 * 1209 

AM27LS02M 3471·100 AM27S18AC 3459·10 AM27S31M 3461·54 11 286·14 AI.129031.1 * 1203 1086·20 

AM27LS03AC 3471·70 II 286·1 11 286·1 AM2813C 3456·19 476·30 II 244·8 

AM27LS03C 3471·96 AM27S18AM 3459·14 AM27S32AC 3461·101 II 286·14 * 1203 II 244·12 

AM27LS03M 3471·101 II 286·1 3461·101 AM2813L 3456·20 1085·80 AIl2914C * 1210 

AM27LS06C 3471·68 AM27S18C 3459·20 II 286·1 \I 266·14 AI.12904C * 1204 1086·17 

AM27LS06M 3471·73 II 286·1 AM27S32AM 3461·114 AM2814C 3491·93 1065·122 1102·64 

AM27LS07C 3471·71 AM27S18M 3459·31 3461·114 II 286·14 AI.129041l * 1204 II 244·8 

AM27LS07M 3471·86 II 286·1 II 286·1 AM2814M 3491·94 1085·123 II 244·12 

AM27LS184C 3463·121 AM27S190AC 3464·50 AM27S32C 3462·9 II 286·14 Afl2905C * 1205 AI.12914U * 1210 

AM27LS184M AM27S190C 3464·64 3462·9 AM2825C 3488·34 2477·57 1086·18 
3464·7 AM2825M 3488·32 

AM27LS185C 3464·1 AM27S190M 3464·91 II 286·1 * 1205 1102·65 

AM27S191 3464·71 AM27S32M II 286·1 AM2826C 3488·35 1085·91 OJ 244·8 AM27LS185M 3464·8 AM2826M 3488·33 
AM27LS18C 3459·30 AM27S191A 3464·52 AM27S33AC 3461·102 

AM2827C A1.I2905r.1 * 1205 II .244·12 

AM27S191AM 3464·72 3461·104 3488·38 
2477·49 AU2915AC * 1211 II 286·1 AM2827M 

AM27S19AC 3459·12 3461·102 3488·37 * 1205 2476·54 AM27LS19C 3459·37 AM2833C 3491·109 
II 286·1 II 286·1 3461·104 

AM2833M 3491·110 1085·92 * 1211 
AM27LS19M 3459·52 AM27S19AM 3459·18 II 286·1 

AM2841C 3456·33 AlA2906C * 1205 1085·98 

II 286·1 II 286·1 AM27S33AM 3461·117 
AM2841M 3456·34 2477·58 AU2915AI.1 * 1211 

AM27PS185C 3464·2 AM27S19C 3459·24 3461·117 
AM2847C 3491·77 * 1205 2476·22 

AM27PS185M 3464·9 II 286·1 \I 286·1 AM2847M 3491·74 1085·93 * 1211 
AM27PS191C 3464·68 AM27S19M 3459·38 AM27S33C 3462·11 AM2855 3491·95 AU2906U * 1205 1085·99 

AM27PS191M 3464·92 II 286·1 3462·11 AM2856 3491·102 2477·50 AIl2916AC * 1211 
AM27PS291AC 3464·69 AM27S20AM 3459·72 II 286·1 AM2857C 3491·105 * 1205 2476·55 

AM27PS291AM 3464·93 AM27S20C 3459·76 AM27S33M II 286·1 AM2896C 3491·85 1085·94 * 1211 
AM27PS291C 3464·70 AM27S20M 3459·97 AM27S37 3462·62 AM2896M 3491·84 AI.12907C * 1206 1085·100 

AM27PS41 3465·100 AM27S21AC 3459·71 AM27S40 3465·98 AM28S20AC 3459·70 2477·55 Ar.12916AU * 1211 
AM27PS43 3466·12 II 286·1 AM27S40A 3465·94 AU29/6310 * 1701 * 1206 

2476·23 

AM27S02AC 3470·96 AM27S21AM 3459·74 AM27S40AM 3465·99 Ar.t2901 * 1201 1085·95 * 1211 
AM27S02AM 3470·106 \I 286·1 AM27S40M 3466·7 1049·4 A 1.1 29071.1 * 1206 

1085·101 

AM27S02C 3471·10 AM27S21C 3459·80 AM27S41 3466·1 II 244·8 2477·47 
AI.12917AC * 1212 

AM27S02M 3471·35 11 286·1 AM27S41A 3465·95 AIJ2901A * 1201 * 1206 
2476·56 

AM27S03AC 3470·101 AM27S21M 3459·105 AM27S41AM 3466·2 1049·5 1085·96 * 1212 
AM27S03AM 3471·5 II 286·1 AM27S41M 3466·8 11 244·8 Ar.l2908C * 1206 

1085·102 

AM27S03C 3471·22 AM27S25AC 3460·108 AM27S43 3466·13 II 244·14 AIA2917AU * 1212 
AM27S03M 3471·36 II 286·1 AM27S43A 3466·14 AU2901AC * 1201 

2477·56 2476·24 

AM27S06AC 3470·97 AM27S25AM 3460·109 AM27S45 3464·42 476·23 
A1.12908:.1 * 1206 * 1212 

AM27S06AM 3471·1 II 286·1 AM27S45A 3464·43 II 244·8 
2477·48 1085·103 

AM27S06C 3470·98 AM27S25C 3460·110 AM27S47 3464·44 * 1201 
AI.12909A * 1207 AI.1291SC * 1213 

AM27S06M 3471·2 II 286·1 AM27S47A 3464·45 1085·71 506·151 485·160 
AM27S07AC 3470·102 AM27S25M 3460·111 AM27S80C 3484·45 II 244·8 'I 244·14 * 1213 
AM27S07AM 3471·6 II 286·1 AM27S80M 3484·58 AI.I2901AU * 1201 * 1207 1086·44 
AM27S07C 3470·103 AM27S27C 3460·106 AM27S81C 3484·49 476·24 1086·1 Ar.l291BI.1 * 1213 
AM27S07M 3471·7 II 286·1 AM27S81M 3484·61 'I 244·8 11 244·14 485·161 
AM27S12AC 3460·42 AM27S27M 3460·107 AM27S82M 3484·59 * 1201 Af.1290SC * 1207 * 1213 

II 286·1 II 286·1 AM27S83C 3484·50 1085·72 506·152 1086·45 
AM27S12AM 3460·44 AM27S280AC 3462·61 AM27S83M 3484·62 II 244·8 II 244·14 Ar.t2919C * 1213 

11 286·1 AM27S280AM 3462·79 AM2802C 3488·9 ArmOlD * 1201 * 1207 1086·40 
AM27S12C 3460·51 AM27S280C 3462·95 3488·7 1049·6 1086·2 AI.I29191.1 * 1213 

II 286·1 AM27S280M 3463·31 II 289·6 II 244·8 11 244·14 1086·41 

11 Indicates page number in Application Note Directory. 
* Indicates additional data Is provided on the page noted. 
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Plgt-Llnt Devici Plgl-Llnl Device Plgl-Lln Devici Plgl-Llnl Device Plge-Llnl Devici Plgl-Line 

Advanced Micro Ar.1Z955C * 1222 AM29828 * 2604 AM6688L-7 * 3109 AM8257 * 1238 AM91L01C 3474-45 

Devices (Cont'd) 1086-63 477-51 2965-149 1095-37 AM91L01CM 3474-46 
AM2956C * 1222 AM29833 * 2606 AM6688L-8 * 3109 1096-9 AM91L02 3477-15 

* 1203 1086-56 505-118 2965-150 AM8279 * 1239 AM91L02A 3477-8 
476-31 AM2957C * 1222 AM29834 * 2606 AM6688M-6 * 3109 1095-1 AM91L02AM 3477-9 

* 1203 1086-57 505-119 2965-151 AM8279-5 * 1Z39 AM91L028 3476-94 
1085-81 AP.1Z958C * 1223 AU29841 * 2607 Ar.16688M-7 * 3109 1095-2 AM91L028M 3476-95 

* 1203 1086-50 496-144 2965-152 AM8279-8 * 1239 AM91L02C 3476-76 
1049-8 AI.12959C * 1223 AM29842 * 2607 AM6688M-8 * 3109 1095-3 AM91L02CM 3476-77 

* 1214 1086-51 496-145 2965-153 AM8303 2478-30 AM91L02M 3477-16 
486-111 AM2960C 1085-119 AM29843 * 2607 AM7303 2478-27 AM8304 2478-14 AM91L111AM 3474-105 

* 1Z14 AM2960M 1085-120 496-142 AM73048 2478-13 AM8307 2478-31 AM91L l11C 3474-47 
1086-52 AM2961C 1085-124 AM29844 * 2607 AM7307 2478-28 AM8308 2478-32 AM91LllA 3474-106 

* 1214 AM2961M 1085-125 496-143 AM7308 2478-29 AM8316E8 3485-33 AM91L 118 3474-76 
486-112 AM2962C 1085-126 AM29845 * 2607 AM7489 3471-41 AM8316EC 3485-15 AM91L 118M 3474-77 

* 1214 AM29648 1085-118 496-138 AM7489-1 3471-13 AM8748 1093-10 AM91LllCM 3474-48 
1086-53 AM2965C 2483-146 AM29846 * 2607 AM74S189 3471-23 AM8838 2476-1 AM91L12A 3474-94 

* 1214 1086-58 496-139 AM74S289 3471-14 AM9080A * 1233 AM91L 12AM 3474-95 
482-121 AM2965M 2483-147 AM2986 505-122 AM7838 2477-36 1059-16 AM91L128 3474-78 

* 1214 1086-59 AM29861 * 2604 AM7910 * 3121 AM9080AC 1094-37 AM91L128M 3474-79 
1086-64 AM2966C 2483-148 505-123 AM7990 * 3127 AM9080AM 1094-38 AM91L12C 3474-49 

* 1214 1086-60 AM29862 * 2604 AM7991 * 3127 AM9085A 1095-112 AM91L 12CM 3474-50 
482-122 AM2966M 2483-149 505-124 Ut8/9016 * 1705 1059-17 AM91L148 3479-23 

* 1214 1086-61 AM29863 * 2604 AM8021 1093-86 AM9101A 3474-99 AM91L 148M 3479-24 
1086-65 AM29700C 3470-99 505-121 AM8031 1094-18 AM9101AM 3474-100 AM91L 14C 3478-85 

* 1215 AM29700M 3471-3 AM29864 * 2604 1059-7 AM9101B 3474-68 AM91L14CM 3478-86 
500-20 AM29701C 3470-104 505-120 AM8035 * 1232 AM91018M 3474-69 AM91L 14E 3478-15 

* 1215 AM29701M 3471-8 AM29882C 3484-46 1093-19 AM9101C 3474-39 AM91L22-35 3473-64 
1086-74 AM29702C 3470-100 AM29882M 3484-60 * 1232 AM9101CM 3474-40 AM91L22-45 3473-74 

AM292Zr.1 * 1215 AM29702M 3471-4 AM29883C 3484-51 1059-8 AM9101D 3474-17 AM91L22-60 3473-81 
500-21 AM29703C 3470-105 AM29883M 3484-63 AM8039 * 1232 AM9102 3477-13 AM91L248 3479-25 

* 1Z15 
AM29703M 3471-9 AM29LS18 * 1213 1093-20 AM9102A 3477-6 AM91L248M 3479-26 

1086-75 AM29704C 497-34 AM3101 3471-74 * 1232 AM9102AM 3477-7 AM91L24C 3478-87 
AU2923C * 1215 

3471-83 AM3101-1C 3471-11 1059-9 AM91028 3476-92 AM91L24CM 3478-88 
1086-76 1086-25 AM3101-1M 3471-37 AM8041A * 1235 AM91028M 3476-93 AM91L24E 3478-16 

AI,'2924C * 1216 
AM29704M 497-35 AM3101AC 3471-12 1094-1 AM9102C 3476-74 AM91L30AC 3479-55 

1085-113 3471-94 AM3101AM 3471-38 1095-99 AM9102CM 3476-75 AM91L30AM 3479-56 
AI.12925C * 1Z16 

1086-26 AM3448A 2476-41 AI,'8048 * 1232 AM9102D 3476-54 AM91L30BC 3479-9 
1085-110 At129705C * 1225 AM35LS190M 482-5 1093-48 AM9102M 3477-14 AM91L308M 3479-10 

A1.129251.1 * 1216 
497-45 AM4044-15 3482-6 * 1232 AM9111A 3474-101 AM91L30CC 3479-2 

1085-111 
11 244-8 AM4044-20 3482-21 1059-10 AM9111AM 3474-102 AM91L30CM 3479-3 

AI.12926C * 1217 
* 1225 AM4044-25 3482-38 At,18049 * 1232 AM91118 3474-70 AM91L30DC 3478-63 

3471-57 AM4055 3491-96 AM91118M 3474-71 
1086-38 11 244-8 AM4056 3491-103 

1093-49 
AM9111C 3474-41 

AM91L47 3481-91 
AI,'2927C * 1217 * 1232 AM921288 3487-35 

1085-104 * 1225 AM4057 3491-106 1059-11 AM9111CM 3474-42 AM92128C 3487-27 1086-27 AM4244-15 3482-7 AM9111D 3474-18 
AI,'2928C * 1217 11 244-8 AM4244-20 3482-22 

AM8051 1094-24 
AM9112A 3474-92 

AM92128D 3487-22 
1085-105 AI.129705~' * 1225 AM4244-25 3482-39 1059-12 

AM9112AM 3474-93 AM9218-10 3480-10, 
At'2929C * 1217 497-46 AM5055 3491-97 AIA8080A * 1233 AM91128 3474-72 AM9218-15 3480-48 

1086-39 11 244-8 AM5056 3491-104 1094-36 AM91128M 3474-73 AM9218-20 3480-87 
AI.1Z940C * 1218 * 1225 AM5057 3491-107 * 1233 AM9112C 3474-43 AM9218-70 3480-1 

1085-114 3471-72 AM5489 3471-75 1059-13 AM9112CM 3474-44 AM9264B 3486-112 
AU29401.1 * 1218 11 244-8 AM5489-1' 3471-39 AM8085A * 1234 AM9112D 3474-19 AM9264C 3486-75 

1085-115 * 1225 AM54S189 3471-49 1095-110 AM91148 3479-19 AM9264D 3486-45 
AJ.1Z942C * 1219 1086-28 AM54S289 3471-40 * 1234 AM91148M 3479-20 AM9265B 3486-121 

1085-116 11 244-8 AM6012C 1< 3101 1059-14 AM9114C 3478-81 AM9265C 3486-91 
U'29421.1 * 1219 A','29707 * 1225 2453-11 AM8085A-2 1095-111 AM9114CM ' 3478-82 AM9265D 3486-64 

1085-117 1086-29 11 252-8 AM8086 1097-138 AM9114E 3478-13 AM93412 3473-67 
AU2946C * 1220 AM29721M 3473-3 AM6012M * 3101 1077-15 AM9122-25 3473-60 AM93412AC 3473-65 

1085-105 AM297!iOAC 3459-21 2453-12 AM8086-1 1097-139 AM9122-35 3473-63 AM93412AM 3473-75 
AI,'2947C * 1220 AM29750AM 3459-32 11 252-8 AM8086-2 1097-140 AM91248 3479-21 AM93412M 3473-82 

1085-107 AM29751AC 3459-25 AM6070AC 2444-23 AM8088 1098-58 11 287-10 AM93415AC 3475-56 
AI.IZ946C * 1220 AM29751AM 3459-39 2459-3 1059-15 AM91248M 3479-22 AM93415AM 3475-69 

1085-108 AM29760AC 3459-77 AM6070AM 2444-24 AM8089 1077-9 11 287-10 AM93415C 3475-79 
AI,'2949C * 1220 AM29760AM 3459-98 2459-4 AM8155 * 1235 AM9124C 3478-83 AM93415M 3475-99 

1085-109 AM29761AC 3459-81 AM6070C 2444-31 1093-147 11 287-10 AM93421C 3473-4 
AP.129501 * 602 AM29761AM 3459-106 2459-6 1096-36 AM9124CM 3478-84 AM93422 3473-71 

507-18 AM29770C 3460-52 AM6070M 2444-32 AM8155-2 * 1235 11 287-10 AM93422AC 3473-66 
AI112950C * 1221 AM29770M 3460-70 2459-7 1093-148 AM9124E 3478-14 AM93422AM 3473-77 

1086-70 AM29771C 3460-56 AM6072C 2444-21 1096-37 11 287-10 AM93422M 3473-85 
AM2950~1 * 1221 AM29771M 3460-76 2459-1 AM8156 * 1235 AM9128 * 3601 AM93425AC 3475-57 

1086-71 AM29800 . * 2601 AM6072M 2444-22 1093-149 AM9130AC 3479-53 AM93425AM 3475-70 
AU29516 * 601 AM29803A * 1226 2459-2 1096-38 AM9130AM 3479-54 AM93425C 3475-83 

475-134 AM29803AC 1086-77 AM6080AC 2440-45 AM8156-2 * 1235 AM91308C 3479-7 AM93425M 3475-100 
AM29517 * 601 AM29803AM 1086-78 AM6080AM 2440-46 1093-150 AM91308M 3479-8 ' AM93L412 3473-83 

475-135 AM29811A * 1226 AM6080C 2442-8 1096-39 AM9130CC 3478-109 AM93L412AC 3473-76 
AU2951C * 1221 AM29811AC 1086-11 AM6080M 2442-9 AM8251 * 1236 AM9130CM 3479-1 AM93L412AM 3473-79 

1086-72 AM29811AM 1086-12 AM6081AC 2440-47 1095-21 AM9130DC 3478-62 AM93L412M 3473-91 
All 295U' * 1221 A~'29S21 * 2602 AM6081AM 2440-48 1096-1 AM9130EC 3478-48 AM93L415C 3475-92 

1086-73 503-16 AM6081C 2442-10 AM8251A * 1236 AM9140EC 3482-36 AM93L415M 3476-5 
Al129520 * 602 AP.!29822 * 2602 AM6081M 2442-11 1093-124 AM9147-55 3481-59 AM93L422 3473-86 

506-168 503-17 AM6l08 * 3103 AM8253 * 1236 AM9147-70 3481-89 AM93L422AC 3473-78 
AUZ9521 * 602 AIU9823 * 2602 2426-46 1093-134 AM9147-70M 3481-90 AM93L422AM 3473-80 

506-169 503-8 AI~6112 * 3105 1095-53 AM9147-85M 3481-111 AM93L422M 3473-92 
AM2952C 1086-66 AU29824 * 2602 AM6300 *3112 AM8253-5 * 1236 AM9148-55 3477-48 AM93L425M 3476-8 
AM2952M 1086-67 503-9 2965-87 1096-25 AM9148-70 3477-69 At.t95/3310 * 1905 
AM2953C 1086-68 AP.129825 * 2602 AU6301 *3115 AM8255A * 1237 AM9149-55 3477-49 AM95/4006 * 1902 
AM2953M 1086-69 502-63 2960-84 1093-138 AM9149-70 3477-70 1755-2 
A.U9540 * 603 AI;129826 * 2602 UI6688 *3109 1095-59 AM91L01A 3474-103 AM95/4010 * 1902 

507-6 502-64 2965-147 AM8255A-5 1093-139 AM91L01AM 3474-104 1755-1 
AtU954C * 1222 A",29827 * 2604 A"'668BL-6 * 3109 1095-60 AM91L018 3474-74 A1lI95/5132 * 1905 

1086-62 477-50 2965-148 1096-31 AM91L018M 3474-75 AM95/6110 * 1904 

Arranged alphanumerically from left to right. 
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ADVERTISERS' PRODUCT IND!E:}( 

D.vle. P.g.-L1nt D.vle. PI~.-L1nt Davlee PI~a-Lln. Devlca Plga-L1nt Dlvlca Paga-L1nt Davlea PI~a-L1u I 

Advanced Micro AMZ8068 1099-88 LM339A 2894-39 SN54LS388 485-168 SN74LS388 485-169 American 
Dcviceo (Cont'd) AMZ8073 1099-118 LM348 2943-25 SN54LS399 499-85 SN74LS399 499-86 Microoyotemo, Inc. 

AMZ8103 1099-122 M3212 1094-156 SII54LS533 * 1227 SI174LS533 * 1227 
A1.I95/6120 * 1904 AMZ8104 1099-123 1.13216 1094-71 496-128 496-129 A/.IU/PR * 1251 
AU9511A * 1240 AMZ8107 1099-124 M3226 1094-72 SII54LS534 * 1227 SII74LS534 * 1227 1098-66 ; 1094-58 AMZ8108 1099-125 1.18216 1094-73 486-133 486-134 * 1251 1 

If 247-17 AMZ8120 1099-128 M8226 1094-74 SN54S138 483-183 
SN74S138 483-184 1077-22 

AM9511A-l 1094-59 AMZ8121 1099-131 MK1002 3491-87 SN54S139 483-80 
SN74S139 483-81 

GA1000 * 4307 
II 247-17 AMZ8127 1099-82 1.11.14025 3488-30 SN54S151 499-182 4140-1 

AM9511A-5 1094-60 AMZ8133 1099-126 MM4026 3488-31 SN54S153 498-54 SN74S151 499-183 GA1500 * 4307 

'I 
If 247-17 AMZ8136 1099-130 MM4027 3488-36 SN54S157 499-51 SN74S153 498-55 4140-2 

AM9511ADM 1094-61 AMZ8140 1099-120 N8T26 508-8 SN54S158 498-145 SN74S157 499-52 GA2000 * 4307 
If 247-17 AMZ8144 1099-121 2477-8 SI154S160 * 1227 SN74S158 498-146 4140-3 

AU9512 * 1241 AMZ8148 1099-129 1090-26 480-174 SI174S160 * 1227 GA200DO * 4307 
: 

AIl9513 * 1242 AMZ8160 1099-93 N8T26A 508-9 SII54S161 * 1227 480-175 4140-4 I 

1095-98 AMZ8161 1099-104 N8T28 508-23 478-152 SII74S161 * 1227 GA2500 * 4307 
If 244-13 AMZ8162 1099-105 N8T28A 2477-23 SN54S174 486-78 478-153 4140-5 

A1.19517A * 1243 AMZ8163 1099-106 PS/l000 * lS08 If 289-8 SN74S174 486-79 GA30000 * 4307 
1095-38 AMZ8164B 1099-92 PS/111 0 * 1907 SN54S175 485-147 II 289-8 4140-6 

II 247-18 AMZ8165 1099-112 PS/1210 * 1907 \I 289-8 SN74S175 485-148 GA40000 * 4307 
AM9517A-5 1095-39 AMZ8166 1099-113 PS/1310 * 1909 SN54S181 475-54 \I 289-8 

4140-7 
If 247-18 AMZ8173 1099-127 PS/1320 * 1910 SrJ54S189 3471-50 SN74S181 475-55 

GASOO * 4307 
A!.19518 * 1244 DAC-08 2441-28 PS/1330 * 1910 SN54S194 501-170 

SN74S189 
4140-8 

1094-121 DAC-080QF 2440-21 PS/1410 * 1900 If 289-8 3471-24 GA50000 * 4307 
AI.19519.\ * 1245 DAC-08A 2440-22 RTE16/8050A * 1703 3489-33 SN74S194 501-171 4140-9 , 

1095-46 DAC-08C 2443-37 RTEl6/S060 * 1704 II 289-8 If 289-8 S10110 2962-68 
If 247-19 DAC-08E 2441-44 S8T26 508-10 SN54S195 501-67 3489-35 S10111 2962-69 -----..: 

Af.19520 * 1246 DAC1408A-6 2444-3 2477-9 II 289-8 II 289-8 S10129 2900-9 
1102-33 DM71LS95 477-38 S8T26A 508-11 3489-34 SN74S195 501-68 S10130 2900-10 

AI.19551 * 1236 DM71LS96 478-27 S8T28A 2477-24 II 289-8 If 289-8 S10131 2900-11 
1095-22 DM71LS97 477-39 SII25LS2568 * 1227 SN54S240 503-154 3489-36 Sl0430 2900-22 

AM9555ADM 1095-61 DM71LS98 478-28 SN54LS138 483-168 2470-65 If 289-8 \I 272-15 
AI.I9557 * 1238 DM81LS95 477-40 SN54LS139 483-66 SN54S241 504-69 SN74S240 503-155 S1602 2487-58 

1095-40 DM81LS96 478-29 SN54LS148 508-147 2470-9 2470-67 
S23128 * 3610 

1096-10 DM81LS97 477-41 SN54LS151 499-167 SN54S242 503-92 SN74S241 504-70 
460-138 

AU96/4018 * 1705 DM81LS98 478-30 SN54LS153 498-39 2476-29 * 3610 
AI.I96/4116,\ * 1901 LFlll 2892-5 SN54LS157 499-36 SN54S243 503-93 

2470-13 3487-23 
1767-7 LF155 2909-48 SN54LS158 498-130 2476-30 

SN74S242 503-94 S2333 * 3608 
A1l97/0064 * 1903 2918-32 SN54LS160 480-159 SN54S244 504-13 

2476-62 3485-95 
All9710128 * 1903 LF155A 2921-57 SN54LS162 481-18 2470-10 SN74S243 503-95 S2350 2487-76 
AU97/0256 * 1903 LF156 2927-10 SN54LS163 478-182 SN54S251 500-62 2476-63 1092-133 
Ar.t9710512 * 1903 LF156A 2922-10 SN54LS164 502-32 SN54S253 498-4 SN74S244 504-14 S2364 * 3609 
AM9708 3463-80 LF198 2967-50 3490-101 SN54S257 498-182 2470-14 3486-46 
AM9716 3465-14 LF211 2892-6 SN54LS168A 481-102 SN54S258 498-105 SN74S251 500-63 S25089 2949-128 
AI.IPAL1608 * 614 LF255 2927-3 SN54LS169A 479-101 SN54S289 3471-42 SN74S253 498-5 S2559A * 3138 
AI.IPAL 16118 * 604 LF256 2927-11 SN54LS174 486-64 SN54S350 508-59 SN74S257 498-183 2949-129 

* 615 LF257 2926-54 SN54LS175 485c132 SII54S373 * 1227 SN74S258 498-106 
\I 270-8 

* 612 S2559B * 3138 
AUPAL161100 * 604 

LF298 2967-51 SN54LS181 475-36 496-92 SN74S289 3471-15 2949-130 

* 615 
LF311 2892-54 SN54LS190 482-6 SII54S374 * 1227 SN74S350 508-60 II 270-8 

AIJPAL 16L8 * 604 
LF355 2932-43 SN54LS191 479-152 487-27 SII74S373 * 1227 S2559C * 3138 

* 615 
LF355A 2922-1 SN54LS192 481-149 SN54S378 486-107 496-93 2949-131 

* 611 
LF356 2932-49 SN54LS193 480-14 SN54S379 486-13 S:174S374 * 1227 II 270-8 

AUPAL16LD8 * 604 
LF356A 2922-11 SN54LS194A 501-158 SN54S388 485-172 487-28 S2559D * 3138 

* 615 
LF357 2932-37 SN54LS195A 501-55 SN54S399 499-113 

SN74S378 486-108 2949-132 
LF357A 2921-46 3488-101 SII54S533 * 1227 

* 613 
LF398 2967-52 SN54LS240 503-131 496-133 SN74S379 486-14 If 270-8 

AI.IPAL16n4 * 604 
LH2101A 2937-3 2470-64 S:l54S534 * 1227 SN74S388 485-173 S2559E * 3138 

* 615 LH211 2893-15 SN54LS241 504-41 486-138 SN74S399 499-114 2949-133 

* 610 II 270-8 
AUPAL16R6 * 604 

LH2111 2893-16 2470-7 SN74LS161 478-136 SII74S533 * 1227 S2559F * 3138 
* 615 

LH2201A 2937-4 SN54LS242 503-70 SN74LS194A 3488-63 496-134 2949-134 

* 609 
LH2211 2893-17 2476-27 SN74LS240 503-132 SII74S534 * 1227 \I 270-8 

AUPAL16R8 * 604 
LH2301A 2940-15 SN54LS243 503-71 2470-66 486-139 S2559G * 3138 

* 615 LH2311 2894-9 • 2476-28 SN74LS241 504-42 SI193S16 * 1227 2949-135 

* 60S LM108 2911-141 SN54LS244 503-178 2470-11 SSS1408A-7 2443-47 If 270-8 
Af.1SYS29 * 1228 2922-50 2470-8 SN74LS242 503-72 SSS1408A-8 2442-19 S255911 * 3138 

1614-3 LM108A 2918-42 SN54LS251 500-47 2476-60 SSS1508A-8 2442-20 2949-136 
AUSYS29/10 * 1228 LMlll 2891-56 SN54LS253 497-150 SN74LS243 503-73 SSS725A 2911-53 II 270-8 

* 1701 LMl12 2911-150 SN54LS257 498-168 2476-61 2915-54 S2560A 2948-3 
1614-4 LMl18 2910-42 SN54LS258 498-90 SN74LS244 503-179 

SSS725B 2920-7 S2561 * 3139 
AMSYS8/8 1615-1 2926-7 SII54LS273 * 1227 2470-12 

SSS741 2923-19 2949-103 
AMSYS8/8000 1615-2 LMl19 2893-32 486-155 SII74LS273 * 1227 2962-33 
Ar~SYS8/8112 * 1702 LM139 2894-60 SN54LS298 499-84 486-156 SSS741C 2928-20 

S25610 * 3141 
1615-3 LM139A . 2894-29 SII54LS299 * 1227 SII74LS299 * 1227 SSS747C 2938-18 2948-49 

AI.1SYS8/8116 * 1702 LM148 2942-27 502-158 502-160 TMS3114 3491-91 S2561A * 3139 
1615-4 LM208 2922-51 * 1227 * 1227 1APX186 * 1231 2949-104 

AMZ8001 1099-68 LM208A 2918-43 3489-131 3490-1 1077-18 S2561C * 3139 
II 240-15 LM211 2891-57 SN54LS322 476-100 SN74LS322 476-101 IAPX286 * 1231 2949-105 

1077-16 LM218 2926-8 SN54LS323 502-159 SN74LS323 502-161 1077-19 S2562 2948-50 
II 240-15 LM219 2893-33 3490-21 3490-22 )APX86/10 * 1229 S2563 * 3140 

AMZ8002 1099-63 LM239 2895-12 SII54LS373 * 1227 SI174LS373 * 1227 1077-20 2948-51 
II 240-15 LM239A 2894-38 496-70 496-71 IAPX86/20 * 1229 52567 2900-26 

1077-17 LM248 2943-24 S!154LS374 * 1227 Sll7 4LS37 4A * 1227 1077-21 S2600 2901-174 
'I 240-15 LM302 2908-38 487-9 487-10 iAPX88/10 1059-18 52601 2901-175 

AMZ8016 1099-90 LM308 2931-31 S1I54LS377 * 1227 S1I74LS377 * 1227 iAPX88/20 1059-19 
82602 2901-176 

AMZ8030 1099-114 LM308A 2919-17 487-45 487-46 S2603 2901-177 
AMZ8036 1099-83 LM311 2892-50 SN54L5378 486-93 SN74LS378 486-94 S2604 2901-178 
AMZ8038 1099-97 LM316A 2924-51 SN54LS379 486-1 SN74LS379 486-2 American S2605 2902-1 
AMZ8052 1099-87 LM318 2910-43 SII54LS381 * 1227 SII74LS381 * 1227 Automation S2610 * 3148 
AMZ8060 1099-94 2933-37 475-37 475-38 52688 2900-24 
AMZ8065 1099-80 LM319 2894-13 5N54LS384 475-164 SN74LS384 475-165 EZ-PRO * 1706 2965-36 

1102-34 LM339 2895-13 5N54L5385 474-9 SN74L5385 474-10 1616-1 , 273-3 

If Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Ie MASTER 

Plgl-Llne Devici Plgt-Lint Devici PlgI-Llnt Devici Plgl-Llnt DIVlcl Plgt-Llnl Dnici Plgl-Line 

American 56501L 1 3474-81 568A52 1092-135 A02700U *3178 A03860S * 3166 A05l7L * 3153 

Microsystems, Inc. 56504 460-140 568A54 1091-149 2966-120 2455-22 2911-22 

(Cont'd) 3482-83 568800 1091-135 A02701J * 3178 A0390J * 3166 2914-13 
56508 460-141 568802 1091-100 2966-121 2456-13 A0517S * 3153 

2902-2 3477-3 S688045 * 1250 A02701L * 3178 A0390K * 3166 2911-68 
2902-3 56508-1 3476-68 1092-23 2966-122 2455-23 2914-48 
2902-4 56508A 460-142 568808 1091-127 A02701S * 3178 A05010K * 3175 A0518 * 3155 
2902-5 3476-80 S68809 * 1247 2966-123 2426-5 2910-44 
2463-69 56514 3478-64 1091-112 A02701U * 3178 AD502J 2930-24 A0518J * 3155 

* 3143 56516 460-143 * 1247 2966-124 AD502K 2927-37 2931-18 
* 3144 3480-36 1059-29 AD27025 2966-176 AD502L 2927-36 A0518K * 3155 
* 3142 56528 460-144 S68809(E) * 1247 A02702L * 3178 AD5025 2927-40 2926-5 

2949-19 S6551 * 1249 1091-91 2966-177 A0503J * 3153 A0518S * 3155 
* 3142 2486-1 568810 3472-49 A02702S * 3178 2935-18 2910-45 

2949-20 56800 1091-133 3472-49 2966-178 A0503K * 3153 2926-6 
1102-40 1059-20 568821 1092-82 A02702U * 3178 2934-53 A05200 * 3174 
2948-55 56801 1091-72 1102-50 2966-179 A0503S * 3153 AD5201 2434-55 
2948-59 1059-21 5688316 3485-36 AOZ110K * 3178 2934-54 AD5201A 2435-41 
2949-137 56802 1091-98 5688364 460-145 2966-125 A0504B * 3153 AD52018 2434-25 
2949-138 ~ 240-17 3486-47 A02710L * 3178 2434-24 AD52015 2435-42 
2947-63 ~ 244-9 568840 1092-104 2966-126 A0504J * 3153 AD520n 2434-26 
2947-64 1059-22 568850 1091-161 AD2712K * 3178 2924-33 AD5202 2435-1 
2947-84 ~ 240-17 1102-27 2966-180 A0504K * 3153 AD5202A 2435-43 
2947-85 ~ 244-9 568852 1092-136 A02712L * 3178 2921-35 AD52028 2434-27 

* 3145 56803 1091-63 568854 1091-150 2966-181 A0504L * 3153 AD52025 2435-44 
2947-59 1059-23 59900 1098-70 A02720 * 3177 2911-65 AD5202T 2434-28 

* 3145 56803N/R 1091-64 ~ 238-13 2967-1 2919-46 AD5203 2435-2 
2947-77 S68045 * 1250 ~ 239-16 A0301A * 3153 AD504f.1 * 3153 AD5204 2435-3 

S35071\ * 3145 1092-21 ~ 246-12 2931-50 2911-20 AD5204A 2435-45 
2947-78 568047 2906-44 1077-23 AD301AL * 3153 2919-45 AD52045 2435-46 

53508 2947-62 ~ 238-1 ~ 238-13 2919-30 A0504S * 3153 AD5204T 2434-29 
53509 2947-82 1092-146 ~ 239-16 A03es * 3153 2911-66 AD5205 2435-4 
53509A 2947-83 1101-106 ~ 246-12 2931-32 2919-47 AD5205A 2435-47 
S3525A * 3146 ~ 238-1 59901-4 1098-119 A0308A * 3153 A0506J * 3153 AD52058 2434-30 

2947-19 S6805 * 1248 59902 1098-85 2919-18 2925-48 AD52055 2435-48 
2947-36 1091-73 59980 1059-30 AD311 2892-35 A0506K * 3153 AD5205T 2434-31 

S35258 * 3146 * 1248 59980A 1098-71 AD351J 2892-31 2921-30 AD5206 2435-5 
2947-20 1059-24 59981 1098-72 AD351K 2892-32 A0506L * 3153 AD5210 * 3174 
2947-37 S68051 * 1249 S99C91 * 1252 AD3515 2892-33 2911-35 2433-35 

S3526A * 3147 2486-2 1098-64 AD3542J 2934-43 2920-14 A05211 * 3174 
2947-21 56808 1091-125 * 1252 A03554A * 3155 A0506S * 3153 2433-36 

S3526B * 3147 S6809 * 1247 1077-24 2921-44 2921-31 AD5212 2433-37 
2947-22 1091-110 599C922 1098-103 A03554B * 3155 A0507J * 3155 AD5213 2433-38 

53610 2902-94 * 1247 599C923 1098-104 2920-41 2913-123 A05214 *3174 
S3620 * 3149 1059-25 UA-1 4140-10 A03554S * 3155 2930-26 2433-39 

2902-95 S6809(E) * 1247 UA-2 4140-11 2920-43 A0507K * 3155 AD5215 2433-40 
S3630A * 3150 1091-89 UA-3 4140-12 ADj62K 2963-37 2913-124 AD5216 2433-41 

3487-31 56810 3472-59 UA-4 4140-13 AD3625 2963-38 2925-29 A0521J * 3158 
S3630A-l * 3150 3472-59 UA-5 4140-14 AD363K 2963-16 A0507S * 3155 

2887-68 
3487-32 56810-1 3472-53 UA-6 4140-15 AD3635 2963-17 

2913-125 
A0521K * 3158 

S36308 * 3150 3472-53 AD364J 2963-18 
2925-55 

2887-69 
3487-16 56821 1092-80 

Analog Devices 
AD364K 2963-19 

A0509J * 3155 
A0521L * 3158 

S36308-1 * 3150 1102-48 AD3645 2963-20 2887-70 
3487-17 568318 3485-34 AD364T 2963-21 2910-36 A0521S * 3158 

S4003 * 618 S68332 * 3612 AD0042C 2934-50 A0370J * 3165 2933-16 2887-71 
2898-40 3485-121 A0101A * 3153 2455-44 A0509K * 3155 IID5221\ * 3158 
2899-25 56840 1092-102 2909-17 A0370K * 3165 2910-32 2887-56 

54036 2906-54 56846 1092-117 2923-54 2455-45 2932-18 2917-40 
54264 460-139 ~ 244-9 A0108 * 3153 A0370S * 3165 A0509S * 3155 ~ 264-3 

3486-76 568488 1092-62 2911-142 2455-46 2910-33 A0522B * 3158 
S4521 * 2610 1102-43 2922-52 A0371J * 3165 2932-19 2887-57 

2466-5 ~ 245-12 A0108A * 3153 2455-47 A0510J * 3153 2916-51 
2480-147 56850 2486-3 2918-44 AD371K * 3165 2915-48 ~ 264-3 

* 2610 1091-159 ADlll 2891-39 2457-11 A0510K * 3153 A0522S * 3158 
2906-95 1102-25 A01403 * 3178 A0371S * 3165 2911-62 2887-58 

S4534 * 2611 56852 1092-134 2966-38 2457-12 2915-2 2916-55 
2465-129 56854 1091-148 A01403A . * 3178 A0380K * 3155 A0510L * 3153 Ii 264-3 
2480-146 568AOO 1091-134 2966-39 2920-58 2911-21 AD523J 2911-28 

S4535 * 2609 568A02 1091-99 A01408·7 * 3164 A0380L * 3155 2914-24 2935-17 
2466-6 1059-26 2443-48 2920-59 AD510S * 3153 AD523K 2911·17 
2480-148 S68A045 * 1250 AD1408-8 * 3164 A0380S * 3155 2911-63 2934-35 

550240 2900-41 1092-22 2442-21 2920-60 2915-3 AD523L 2911-11 
Ii 272·15 568A08 1091-126 AD1408·9 * 3164 A0381J * 3155 AD512K 2925-37 2934-34 

550241 2900-42 1059-27 2441-7 2920-37 AD5125 2925-39 A05240K * 3175 
550242 2900-43 S68A09 * 1247 A01508-8 * 3164 A0381K * 3155 AD514J 2935-21 2431-43 
550243 2900-44 1091-111 2442-22 2918-5 AD514K 2934-39 A05240S * 3175 
550244 2900-45 * 1247 A01508·9 * 3164 A0381L * 3155 AD514L 2934-36 2431-44 
550245 2900-46 1059-28 2441·8 2917·25 AD5145 2934·40 A0524A * 3158 
S5101·8 * 3614 S68A09(E) * 1247 A0201A * 3153 A0381S * 3155 A0515J * 3153 2917·26 

3475·1 1091·90 2923·55 2920-29 2911·14 A0524Q * 3158 
S5101L * 3614 568AlO 3472·54 AD2020 2436·24 A0381T * 3155 2924·38 2915·47 

460·163 3472·54 A0208 * 3153 2918·3 A0515K * 3153 A0524C * 3158 
* 3614 568A21 1092·81 2922·53 A0382J * 3155 2911·9 2915·1 

3474·109 1102·49 A0208A * 3153 2920·36 2920·9 A0524S * 3158 
S5101L·l * 3614 S68A316 * 3611 2918·45 A0382K * 3155 A0515L * 3153 2915·52 

3474·80 3485·35 AD211 2891·40 2918·4 2911·4 AD528 2910·46 
S5101L·3 * 3614 568A332 3485·96 A02700J *3178 A0382S * 3155 2920·8 AD528J 2924·43 

3474·110 S68A364 * 3613 2966·117 2920·28 A0517J * 3153 AD528K 2920·23 
56501·8 3475·2 3486·95 A02700L * 3178 A0382T * 3155 2916·27 AD5285 2910·47 
56501L 3474·111 568MO 1092·103 2966·118 2918·2 AIl517K * 3153 2920-24 
56501L·3 3474·112 568A50 1091·160 A02700S *3178 A03860K * 3166 2911·67 AD530J 2965·3 
56501L·8 3475·3 1102·26 2966·119 2455·21 2914·47 ~ 278·5 

Arranged alphanumerically from left to right. 

1994 © Ie MASTER 1983 
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ADVERTISERS' PRODUCT INDEi{ 

Davlca Plgl-Lln. Davlca Plga-Llna Davlea Paga-Llnl Devlca Plge-Llne Davlca PIQa-Llna Dlvlca PI~I-Llnl 

Analog Devices A0542J * 3153 A05638/0CO * 3165 A0574Z8 * 3174 AD590M 2968-15 A07111U * 3166 
(Cont'd) 2921-42 2460-11 2434-17 1.060201( *3175 2896-24 

~ 266-7 1.05638/0111 * 3165 A0574ZT * 3174 2426-6 1.071151( * 3163 
AD530K 29G5-4 A0542K * 3153 2450-44 2434-18 1.06121. * 3158 2896-20 

~ 278-5 2920-32 A0563T/BCO * 3165 A0574ZU * 3174 2887-59 A0711CI( * 3166 fui AD530L 2965-5 ~ 266-7 2460-12 2434-19 2916-56 2896-28 
~ 278-5 A0542L * 3153 AD563T/DIII * 3165 A0578J * 3172 A0612B * 3158 A07118L * 3166 ~ AD530S 2965-6 2918-6 2450-45 * 3175 2887-60 2896-29 
~ 278-5 ~ 266-7 A0565AJ * 3165 2431-49 2917-1 A07118T * 3165 

A0531J * 3151 1.05428 * 3153 2451-35 A0578K * 3172 A0512C * 3158 2896-25 

~ 2965-7 2920-31 A0565AK * 3165 * 3175 2887-61 A0711CU * 3166 
~ 278-5 ~ 266-7 2450-15 2431-41 2917-2 2896-26 

I A0531K *3161 A0544J * 3153 1.05651.8 * 3165 A0578L * 3172 1.06141. * 3158 1.0741 * 3153 
2965-8 2921-45 2451-36 * 3175 2887-62 2909-27 

~ 278-5 ~ 266-7 A0565AT * 3165 2431-37 2917-3 2929-8 
A0531L * 3161 A0544K * 3153 2450-16 1.05788 * 3172 1.06140 * 3158 A0741C * 3153 

2965-9 2920-27 A0565J * 3165 * 3175 2887-63 ·2930-43 
~ 278-5 ~ 266-7 2452-41 2431-50 2917-4 A0741J * 3153 

1.05318 * 3161 A0544L * 3153 A0565K * 3165 A0578T * 3172 1.06241. * 3156 2925-38 
2965-10 2918-1 2450-27 * 3175 * 3158 A0741K * 3153 

II 278-5 ~ 266-7 1.05658 * 3165 2431-42 2887-104 2924-8 
A0532J * 3161 1.05448 * 3153 2452-42 A0579B * 3175 2917-27 A0741L * 3153 

2965-11 2920-30 A0565T * 3165 2430-23 1.06240 * 3156 2919-39 
~ 278-5 ~ 266-7 2450-28 A0579J * 3175 * 3158 1.07418 * 3153 

A0532K * 3161 A0545J * 3153 A0566AJ * 3166 2430-26 2887-105 2923-53 
2965-12 2920-13 2452-31 1.05791( * 3175 2915-51 A07501J * 3176 

II 278-5 A0545K * 3153 A0566AK * 3166 2430-24 A0624C * 3156 2423-106 ------
1.05328 * 3161 2920-12 2450-19 A0579T * 3175 * 3158 A07501K * 3176 

2965-13 A0545L * 3153 1.05651.8 * 3166 2430-25 2887-106 2423-107 
~ 278-5 2917-47 2452-32 A0580J * 3178 2915-6 A07501S * 3176 

A0533J * 3161 1.05451.1 * 3153 A0566AT * 3166 2966-40 AD5248 * 3156 2423-108 
2965-14 2917-13 2450-20 1.05801( * 3178 * 3158 A07502J * 3176 

~ 278-5 A0547J * 3151 A0566J * 3166 2966-41 2887-107 2423-38 
A0533K * 3161 * 3153 2452-33 A0580L * 3178 2916-11 A07502K * 3176 

2965-15 2920-35 A0566K * 3166 2966-42 1.0630 * 3160 2423-39 
~ 278-5 A0547K * 3151 2450-21 A05S08 * 3178 * 3161 A07502S * 3176 

A0533L * 3161 * 3153 1.05668 * 3166 2966-43 2962-89 2423-40 
2965-16 2917-55 2452-34 A05S0T * 3178 AD636J * 3161 A07503J * 3176 

~ 278-5 A05471 * 3151 A0566T * 3166 2966-44 2967-42 2423-109 
1.05338 * 3161 * 3153 2450-22 A05COU * 3178 1.06361( * 3161 1.075031( *3176 

2965-17 2917-21 A0567J * 3166 2966-45 2967-43 2424-1 
~ 278-5 A0547S * 3151 2453-17 A0581J * 3178 A0637J * 3159 1.075038 * 3176 

A0534J * 3161 * 3153 A0567K * 3166 2966-127 * 3161 2424-2 
2965-18 2917-56 2450-38 A0581K * 3178 2967-44 A07506J *3176 

~ 278-5 A0558J * 3164 1.05678 * 3166 2966-128 A0637K * 3159 2425-10 
A0534K * 3161 2443-1 2453-18 A0581L * 3178 * 3161 A07506K *3176 

2965-19 ~ 255-7 A0570J * 3174 2966-129 2967-45 2425-11 
~ 278-5 A0558K * 3164 2428-12 1.05818 * 3178 

AD642J * 3153 1.075068 * 3176 A0534L * 3161 2441-11 1.05708 * 3174 2936-39 
2965-20 ~ 255-7 2428-13 2966-130 A0642K * 3153 

2425-5 

~ 278-5 1.05588 * 3164 A0571J * 3174 
AD58n * 3178 2936-18 A07505T *3176 

1.05348 * 3161 2443-34 2431-17 2966-131 AD642L * 3153 2425-6 

2965-21 II 255-7 A0571K * 3174 A0581U * 3178 2935-47 A07507J *3176 

~ 278-5 A0558T * 3164 2431-3 2966-132 1.06428 * 3153 2424-72 

A0534T * 3161 2441-16 1.05718 * 3174 A0582K * 3181 2936-19 A07507K * 3176 

2965-22 ~ 255-7 2431-18 2967-53 AD644J * 3153 2424-73 

~ 278-5 A0561J * 3164 1.05721. * 3174 1.05828 * 3181 2936-40 1.075078 .* 3176 

AD535J 2963-53 2445-30 2433-52 2967-54 A0644K * 3153 2424-65 

AD535K 2963-54 A0561K * 3164 1.05728 * 3174 AOS83K * 3181 2936-20 A07507T * 3176 

1.05361. * 3161 2445-12 2434-1 2967-55 A0644L * 3153 2424-66 

2967-38 1.05618 * 3164 1.05728 * 3174 1.05838 * 3181 2935-46 A075100lJ * 3176 
~ 278-5 2445-31 2434-2 2967-56 1.06448 * 3153 2417-5 

A0536AJ * 3161 A056n * 3164 A0573J * 3174 AD584J 2965-161 2935-48 1.07510011( *3176 
2967-39 2445-13 2431-16 AD584K 2965-162 A0647J * 3151 2417-6 

~ 278-5 A0562A/BCO * 3166 A0573K * 3174 AD584L 2965-163 * 3153 1.07510018 * 3176 
A0536AK * 3161 * 3168 2430-40 AD584S 2965-164 2936-23 2417-7 

2967-40 2455-9 A05738 * 3174 AD584T 2965-165 AC547K * 3151 A075110lJ * 3176 
~. 278-5 A0562A/BIII * 3166 2430-41 AD584U 2965-166 * 3153 2417-8 

A0536A8 * 3161 * 3168 A0574AJ * 3174 A0585J * 3179 2935-43 A0751101K * 3176 
2967-41 2455-10 2435-33 * 3181 AD6471 * 3151 2417-9 

~ 278-5 A0562K/BCO * 3166 A0574AK * 3174 2967-57 * 3153 1.07511018 * 3176 
A0537J * 3176 * 3168 2433-49 A0585S * 3179 2935-39 2417-10 

2968-61 2460-7 A0574AS * 3174 * 3181 Atli478 * 3151 A07511~JT * 3176 
~ 253-2 A0562K/8," * 3166 2435-34 2967-58 * 3153 2417-11 

A0537K *3176 * 3168 A0574J * 3174 A0589J "!< 3178 2935-44 A075120lJ * 3176 
2968-62 2454-7 2435-35 2966-18 AD6478/883B * 3151 2419-45 

~ 253-2 A0562S/BCO * 3166 A0574K * 3174 1.05891( * 3178 * 3153 A075120lK * 3176 
A0537S * 3176 * 3168 2434-6 2966-19 2935-45 2419-46 

2968-63 2460-8 A0574L * 3174 A0589L *3178 1.0650 * 3176 A075120lS * 3176 
~ 253-2 A0562S/BIII * 3166 2434-7 2966-20 2968-64 2419-47 

A0539J * 3161 * 3168 A0574S * 3174 1.05891.1 * 3178 AD673J * 3174 A075120lT * 3176 
2964-150 2450-41 2434-8 2966-21 2428-6 2419-48 

A0539K * 3161 A0563J * 3165 A0574T * 3174 A0589S * 3178 IID673S * 3174 AD7519J 2420-1 
2964-151 2454-6 2434-9 2966-22 2428-7 IID7520J * 3164 

A0539S * 3161 A0563J/DCO * 3165 A0574U * 3174 A0589T * 3178 AD7110K * 3166 2448-29 
2964-152 2460-9 2434-10 2966-23 2896-27 'I! 256-18 

AD 54 OJ * 3153 A0563J/BIII * 3165 AD574ZJ * 3174 A05S9U * 3178 AD7111K * 3165 AD7520K * 3164 
2935-22 2454-8 2435-37 2966-24 2896-21 2447-38 

A0540K * 3153 A0563K/BCO * 3165 A0574ZK *3174 AD5901 2968-11 AD7111L * 3166 11 256-18 
2934-42 2460-10 2435-38 AD590J 2968-12 2896-22 A07520L * 3164 

A0540S * 3153 A0563K/BIII * 3165 A0574ZL * 3174 AD590K 2968-13 AD7111T * 3166 2445-47 
2934-44 2450-43 2434-16 AD590L 2968-14 2896-23 ~ 256-18 

~ Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Page-Llna Davlce Plge-Llne Device Plge-Llna Davlca Plge-Llne Davlce Plga-Llna Davlca PigHin 

Analog Devices AD7525T * 3166 AD7541K * 3164 . AD7550B * 3174 ADADC71J * 3173 ADLH0032C * 3155 
(Cont'd) 2962-82 * 3166 2436-26 2436-45 2913-150 

2965-85 2453-27 AD7552 * 3174 ADADC71K * 3173 2934-19 
* 3164 11 256-18 11 256-18 2436-4 2436-39 ADLH0033 * 3155 

2448-30 AD7525U * 3166 AD7541S * 3164 AD7555 * 3174 ADADC72J *3173 2908-2 
11 256-18 2965-86 * 3166 2962-32 2436-46 ADLH0033C * 3155 
* 3164 11 256-18 2456-42 AD7570J 2428-8 ADADC72K * 3173 2908-5 

2447-39 AD75278 * 3164 11 256-18 AD7570L 2431-5 2436-40 ADOP-07 * 3153 
11 256-18 2447-31 AD7541T * 3164 AD7571J * 3171 ADADC80-12 * 3174 2911-10 
* 3164 AD7527C * 3164 * 3166 *3174 2433-50 2915-25 

2446-1 2445-34 2453-28 2431-27 ADADC80-15 * 3174 ADOP-07A * 3153 
11 256-18 AD7527GC * 3164 11 256-18 AD7571K * 3171 2431-1 2914-15 

, * 3164 2445-35 AD7542A * 3166 * 3174 ADADC80Z·10 * 3174 ADOP·07C * 3153 
2458-26 AD7527GL * 3164 2456-45 2431-25 2431-2 2916-31 

11 256-18 2445-36 AD7542B * 3166 AD7571S * 3171 ADADC80Z·12 * 3174 ADOP·07D * 3153 

* 3164 AD7527GU * 3164 2454-18 * 3174 2433-51 2916-39 

2458-12 2445-37 AD7542J * 3166 2431-28 ADADC84-10 *3175 ADOP·07E * 3153 

11 256-18 AD7527K * 3164 2457-1 AD7571T * 3171 2430-36 2915-31 

* 3164 2447-32 AD7542K· * 3166 * 3174 ADADC84·12 * 3175 ADSHC-85 * 3181 

2457-23 AD7527L * 3164 2454-19 2431-26 2432-22 2967-59 

11 256-18 2445-38 AD7542S * 3166 AD7574A *3174 ADADC85-10 *3175 ADSHC-85E 2967-60 
AD7527T * 3164 2457-2 2429-1 2430-38 ADSP-1D08K * 3183 * 3164 2447-33 AD7542T * 3166 AD7574B * 3174 ADADC85·12 * 3175 * 3186 2458-27 
AD7527U * 3164 2454-20 2427-45 2432-25 449-126 

11 256-18 
2445-39 AD7543A * 3166 AD7574J * 3174 ADDAC·08 * 3164 ADSP·l008T * 3183 

* 3164 AD7528J * 3164 2457-3 2429-2 2441-29 * 3186 
2458-13 

2443-45 AD7543B * 3166 AD7574K * 3174 ADDAC-08A 2440-23 449-127 
11 256-18 A07528K * 3164 2454-21 2427-46 ADDAC-08C 2443-38 ADSp·l0l0K *3182 

AD7521U * 3164 2442-13 AD7543J * 3166 AD7574S * 3174 ADDAC-08E 2441-45 * 3186 
2457-24 AD7528L * 3164 2457-4 2429-3 ADDAC-08H 2440-24 449-130 

11 256-18 2442-14 AD7543K * 3166 AD7574T * 3174 ADDAC100J * 3164 ADSP·l0l0T * 3182 
AD7522J * 3164 AD752SS * 3164 2454-22 2427-47 2447-36 * 3186 

2448-45 2443-46 AD7544A * 3166 AD7581A * 3174 ADDAC100K * 3164 449-131 
11 256·18 AD7528T * 3164 2456-18 2963-30 2447-23 ADSP·l016K * 3184 

AD7522K * 3164 2442-15 11 255-11 * 3174 ADDAC100L * 3164 * 3186 
2448-3 AD752SU * 3164 AD7544B * 3166 1094-115 2447-24 449-128 

11 256-18 2442-16 2451-28 1095-133 ADDACIDDS * 3164 ADSP-1D16T * 3184 
AD7522L * 3164 AD753DJ * 3164 11 255-11 1097-57 2447-37 * 3186 

2446-16 2448-31 AD7544BG * 3166 AD7581B * 3174 ADDACIDOT * 3164 449-129 
11 256-18 11 256-18 2451-29 2963-31 2447-25 ADSP-l0BOK * 3185 

AD7522S * 3164 AD7530K * 3164 11 255-11 * 3174 ADDAC71-COB-1 * 3166 449-124 
2448-46 2447-40 AD7544GK * 3166 1094-116 2461-25 ADSp·l080T * 3185 

11 256-18 11 256-18 2451-30 1095-134 ADDAC71·COB·V * 3166 449-125 
AD7522T * 3164 AD7530L * 3164 11 255-11 1097-58 2461-37 ADVFC32 * 3176 

2448-4 2446-2 AD7544GT * 3166 AD7581C * 3174 ADDAC71·CSB-1 * 3166 ADVFG32 2968-65 
11 256-18 11 256-18 2451-31 2963-32 2461-26 ADX346 2967-61 

AD7522U * 3164 AD7531J * 3164 11 255-11 * 3174 ADDAC71-CSB-V * 3166 HAS-0802 * 3175 
2446-17 2458-28 A07544J * 3166 

1094-117 2461-38 2426-47 
11 256-18 11 256-18 2456-19 1095-135 ADDAC72-COB-1 * 3166 HAS·l0D2 *3175 

AD7523J * 3164 AD7531K * 3164 11 255-11 1097-59 2461-27 2430-20 
2441-39 2458-14 AD7544K * 3166 

AD7581J * 3174 ADDAC72-COB-V * 3166 HAS-1202 * 3175 
AD7523K * 3164 11 256-18 2451-32 

2963-33 2461-39 2431-36 
* 3174 ADDAC72-CSB-1 * 3166 HDD-0810 2444-16 2440-36 AD7533A * 3164 11 255-11 1094-118 2461-28 HDD-0810C 2444-18 AD7523L * 3164 2449-1 AD7544S * 3166 1095-136 AOOAC72-CSB·V * 3166 HDD-0810CM 2444-19 2440-3 11 256-18 2456-20 1097-60 2461-40 HDD-0810M 2444·17 AD7523S ... 3164 AD7533B * 3164 11 255-11 A07581K *3174 AODACBO/CBI * 3164 HOD-l015 * 3169 2441-40 2448-8 A07544T * 3166 2429-7 2452-24 2450-1 AD7524A * 3164 If 256-18 2451-33 * 3174 11 252-6 HOD·l015C * 3169 

2~~2-1 ~D7532C * 31S~ 11 255-11 2963-34 ADDACBD/CCD * 3164 2450-2 
If 256-18 2446-21 AD7545A * 3166 * 3174 2459-12 HOD·l0151.1 * 3169 AD7524B * 3164 If 256-18 2457-13 1094-119 If 252-6 2450-3 

2440-40 AD7533J * 3164 A07545B * 3166 1095-137 ADDAC85/CBI * 3164 HOD-1206J * 3169 11 256-18 2449-2 2456-14 1097-61 2452-25 2454-26 
AD7524C * 3164 If 256·18 AD7545C * 3166 AD7581L * 3174 If 252-7 HOO-1206S * 3169 2440-7 A07533K * 3164 2451-4 2963-35 ADDAC85/CCO * 3164 2454-27 

If 256-18 2448-9 AD7545GC * 3166 * 3174 2459-13 HOG-0405 * 3169 
AD7524J * 3164 If 256-18 2451-5 1094-120 11 252-7 2439-4 

2442-2 AD7533L * 3164 AD7545GL * 3166 1095-138 ADDAC85C/CBI * 3164 HOG·060S * 3169 
11 256-18 2446-22 2451-6 1097-62 2452-26 2439-34 

AD7524K * 3164 If 256-18 AD7545GU * 3166 AD7583K 2429-38 If 252-7 HDG-0805 * 3169 
2440-41 AD7533S * 3164 2451-7 AD75900lB *3176 ADOAC85C/CCD * 3164 2444-20 

If 256·18 2449-3 AD7545J * 3166 2416-118 2459-14 HOH·0802 * 3169 
AD7524L * 3164 If 256-18 2457-14 AD7590DIK * 3176 \I 252-7 2441-3 

2440-8 AD7533T * 3164 A07545K * 3166 2416-119 ADDAC871CBI * 3165 HDH-OS02M * 3169 
If 256-18 2448-10 2456-15 AD7591D1B *3176 2452-22 2441-4 

AD7524S * 3164· If 256-18 AD7545L * 3166 2416-120 ADG200A * 3176 HDH-l003 * 3169 
2442-3 AD7533U * 3164 2451-8 AD7591D1K * 3176 2415-58 2445-16 

If 256-18 2446-23 AD7545S * 3166 2416-121 AOG2DOB *3176 HOH·1205 * 3169 
AD7524T * 3164 11 256-18 2457-15 A07592D1B .*3176 2415-74 2453-22 

2440-42 AD7541A * 3164 AD7545T * 3166 2415-83 ADG200C * 3176 HDH·12051.1 * 3169 
If 256-18 * 3166 2456-16 A07592D1K *3176 2415-75 2453-23 

AD7524U * 3164 2456-21 A07545U * 3166 2415-84 ADG201A * 3176 HDH1003M 2447·22 
2440-9 If 256-18 2451-9 AD8581B 1097-63 2416-116 HDS-060 2935-13 

If 256-18 A075410 * 3164 A07546A * 3166 AD8581L 2428-17 ADG201B *3176 . IIDS-0810E * 3169 
A07525K * 3166 * 3166 2461-18 AD9685 * 3157 2417·12 2440-16 

2962-81 2453-26 AD7546B * 3166 2892-9 ADG2D1C * 3176 HOS·0810EN * 3169 
2965-83 If 256-18 2461-6 A09687 * 3157 2417-13 2440-17 

If 256-18 AD7541J * 3164 A07546J * 3166 2892-10 ADHDD-0810 * 3169 IIDS-0820 * 3169 
AD7525L * 3166 * 3166 2461-19 AD9768 * 3162 ACLlIOO32 * 3155 2441-14 

2965-84 2456-22 AD7546K * 3166 * 3169 2913-149 HOS-08201.1 * 3169 
If 256-18 11 256-18 2461-7 2439-39 2927-24 2441-15 

Arranged alphanumerically from left to right. 
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ADVERTISERS' I?AODUCY IND!::}( 

Dlvlca PI~I-Llu DlVlcl PICI-Lina Dlvici PICI-Lint Davici PICI-LiDI Civic. PI.a-Line Davlca PaCI-Lir.1 

Analog Deviceo 3510B 2911-73 3626A 2887-72 DAC71/CSB 2462-2 OPA103CM 2911-112 HC10000 4140-34 

(Cont'd) 2916-14 3626B 2887-73 DAC72/COB 2462-3 2917-11 HC12600 4140-35 
3510C 2911-23 3626C 2887-74 DAC72/CSB 2462-4 OPA103DM 2917-9 HC17800 4140-36 

HOS-loI5E * 3169 2915-11 3627 2887-108 DAC73 2461-13 OPA104AM 2911-19 HC3100 4140-37 
2447-14 3510S 2911-74 3629 2887-75 DAC736 2461-11 2920-10 HC4100 4140-38 

~ 1I0S-1015Er.t * 3169 2916-15 3629A 2914-30 DAC73C 2461-14 OPA104BM 2911-13 HC5400 4140-39 
2447-15 3510V 2916-16 3629B 2914-27 DAC74 2461-12 2917-43 HC7700 4140-40 

110S-l025 * 3169 3510VM 2911-110 3629C 2914-28 DAC80/CBI 2452-18 OPA104CM 2911-5 
: 

IICS * 4309 
2445-10 3521H 2917-54 3629S 2914-29 DAC80/CCD 2459-22 2917-30 HCSSeries 4140-41 

HOS-l025U * 3169 If 265c13 3630A 2887-76 DAC800-CBI-1 2452-5 OPA105UM 2917-12 

~ 2445-11 3521J 2917-19 3630B 2887-77 DAC800-CBI-V 2452-6 OPA 105WM/MIL 2917-8 Computer Aided 
1I0S-1240E " * 3169 If 265-13 3630C 2887-78 DAC82K 2442-25 OPA106/MIL 2911-48 Engineering 

2456-9 3521K 2917-18 3630S 2887-79 DAC82S 2442-26 OPAllHT 2927-53 

m HOS-124oEl.1 * 3169 If 265-13 3650HG 2887-109 DAC85/CBI 2452-19 OPA12HT 2933-36 CAE2000 * 4310 
2456-10 3521L 2911-75 If 264-9 DAC85/CCD 2459-23 OPA27A 2914-39 4140-54 ) 

HOS-125o * 3169 2917-15 3650MG 2887-110 DAC851-CBI-1 2452-7 OPA27B 2915-20 -' ! 

2451-11 If 265-13 If 264-9 DAC85C/CBI 2452-20 OPA27C 2916-7 

1I0S-125O:.1 * 3169 3521R 2917-20 3652HG 2887-111 DAC85C/CCD 2459-24 OPA27E 2914-40 Creative Micro 

2451-12 If 265-13 3652MG 2887-112 DAC862S 2453-1 OPA27F 2915-21 Syotcmo 
lIoS-05o * 3155 3522J 2920-19 3656AG 2887-119 DAC87/CBI 2452-21 OPA27G 2916-8 

2910-17 3522K 2911-39 3656BG 2887-113 DAC90B 2441-24 OPA37A 2914-41 9500A * 1911 

1I0S-050A * 3155 2917-52 2887-120 DAC90S 2441-25 OPA37B 2915-22 9601A * 1912 

2910-18 3522L 2911-29 3656HG 2887-114 DIV100 2963-56 OPA37C 2916-9 9602B * 1912 

HOS-05o * 3152 2926-35 3660J 2887-80 DSM856 2963-39 OPA37E 2914-42 9603A * 1912 

* 3155 3522S 2911-40 If 264-6 FORll0 2963-69 OPA37F 2915-23 9604 * 1912 

2921-5 2917-53 3662 2887-81 FOTll0 2963-73 OPA37G 2916-10 9609 * 191.1 

HoS-05O/883 * 3152 3523J 2911-18 3712T/R 2963-60 INA101AM 2887-48 OPA600/MIL 2913-168 9610 * 1912 L---

* 3155 2920-11 3713T/R 2963-61 INA101BM 2887-49 OPA600N 2922-35 96103 * 1912 

2921-6 3523K 2911-12 3714T 2963-62 INA101CM 2887-50 OPA600U 2927-30 9611A * 1911 

HoS-l00AH * 3155 2917-44 4023 2965-42 INA101SM 2887-51 OPA600U/883B 2927-31 9612 * 1912 

2887-28 3523L 2911-6 4025 2965-43 IS0100AP 2887-115 OPA600V /883B 2922-36 96130 * 1912 

HOS-199SH 2887-29 2917-42 4082/03 2962-125 IS0100BP 2887-116 OPA600V/MIL 2922-37 9514 * 1912 

IITC-03Oo * 3181 3527A 2911-41 4085 2965-69 IS0100CP 2887-117 OPA605 2910-35 9616 * 1911 

2967-62 2917-51 4085M 2965-70 LOG100 2887-137 2913-155 9517 * 1912 

IITC-050o * 3180 3527B 2911-33 4115/04 2962-127 MP10 2439-1 OPA605A 2920-33 9G18 * 1912 

2967-63 2917-14 4127 2887-132 If 244-16 OPA605B 2918-10 9619 * 1911 

IITS-0025 * 3181 3527C 2911-42 4131 2968-40 If 247-9 OPA605C 2918-8 9620A * 1912 

2967-64 2911-111 4203 2965-23 . 1102-17 OPA605H 2920-34 9622 * 19]2 

U'\II-0Eol * 3175 2917-50 4203S 2965-24 If 244-16 OPA605J 2918-11 9634 * 1911 

2426-4 3528A 2917-45 4204 2965-25 If 247-9 OPA605K 2918-9 9635 * 1911 

UAII-l0ol *3175 3528B 2917-7 4204S 2965-26 MPll 2439-2 PCM50K 2461-5 9636 * 1911 
2426-21 3528C 2911-3 4205 2965-27 If 244-16 PCM75J 2437-1 9637A * 1911 

r.1AS·1202 *3175 2917-41 4205S 2965-28 If 247-9 PCM75K 2436-44 9638 * 1911 
2430-9 3542J 2934-45 4206 2965-29 1102-18 PGA100AG 2887-98 9G4oA * 1912 

SDC1740 2967-6 3542S 2934-46 4213 2965-30 If 244-16 PGA100BG 2B87-99 9650A * 1912 

SDC1741 2967-7 3550J 2910-40 4213S 2965-31 If 247-9 SOM854 2963-40 9657 * 1911 
SDC1742 2967-8 2920-20 4214 2965-32 MP20 2429-35 SOM857 2963-41 9661 * 1912 

3550K 2910-34 4214M 2965-33 If 238-14 SHC23 2967-67 9670 * 1911 
2920-22 

4291 2963-55 If 244-16 SHC298AM 2967-68 95702 * 1912 Burr-Brown 4301 2964-148 1094-51 SHC80 2967-69 
Rcocarch 3550S 2910-41 

If 278-3 1096-131 SHC85 2967-70 
9671 * 1912 

2920-21 4302 2964-149 1097-47 SHC85ET 2967-71 
CMS-9600A 1761-3 

3271 2911-69 3551J 2913-137 4340 2967-46 1102-10 UAFll 2962-9 
CMS-9609 1761-20 

3291 2911-70 2920-44 4341 2967-47 If 238-14 UAFllH 2962-10 
CMS-9619 1761-25 

3329 2909-87 3551S 2913-138 4423 2965-44 If 244-16 UAF21 2962-11 
3354 2911-71 2920-45 722 2960-85 MP21 2429-36 UAF21H 2962-12 Cromcmco, Inc. 
3456 2887-118 3553 2887-18 724 2960-86 If 238-14 UAF31 2962-13 
3500A 2928·11 2908-9 ADC10HT 2434-38 If 244-16 UAF41 2962-14 16KZ * 1918 

If 265·14 3554A 2909-79 ADC60-12 2431-40 1091-7 VFC32 2963-80 255f.ISU * 1914 

3500B 2923·16 2913-146 ADC71J 2437-4 1093-95 VFC32M 2963-81 2716 * 1920 

If 265-14 2922-22 ADC71K 2436-47 1095-124 VFC32UM 296B-88 32KBS * 1920 

3500C 2921·11 3554B 2909-80 ADC72 2436-48 1096-108 VFC32VM 2968-89 4PI0 * 1928 

11 265-14 2913·147 ADC731J 2436-42 1102-11 VFC32WM 2968-90 512t.lSU * 1914 

3500E 2911-72 2920·40 ADC731K 2436-36 If 238-14 VFC42 2963-82 64KZ * 1919 

2919·40 3554S 2909-81 ADC73J 2436-43 If 244-16 VFC42M 2963-83 BPIIO * 1929 

If 265·14 2913-148 ADC73K 2436-37 MP22 1093-96 VFC52 2963-84 APC1Z * 1927 

3500MP 2936-53 2920-42 ADC76 2436-38 1094-52 VFC52M 2963-85 COl·l * 1923 

Il 265·14 3571A 2909-67 ADC80-12 2434-3 1096·132 XTR100AM 2888-132 CBl·2 * 1923 

3500R 2928·12 2910-67 ADC80A-12 2434-4 1097-48 XTR100AP 2888·133 CBl·3 * 1923 

11 265-14 2922·38 ADC82A 2427·18 1102-12 XTR100BM 2888-134 CS-1D5E 1619-2 

3500R/MIL 2928·13 3572A 2909-68 ADC84·10 2430-37 MP32 1093-97 XTR100BP 2888-135 CS-3D5E 1619-3 

11 265-14 2910-68 ADC84-12 2432-23 1094-53 CSP * 192G 

3500S 2923·17 2922-39 ADC85·10 2430-39 1096-133 California Dcviceo DAC12 * 1927 

If 265·14 3573 2909-66 ADC85·12 2432·26 1097·49 DPU * 1914 
3500T 2921·12 2933-13 ADC87/MIL 2432-4 1102-13 COlll00 4140-16 1767-32 

11 265·14 3580J 2909-86 ADC87U 2432·5 MPC16S 2425-22 CDl2100 4140-17 DT7A * 1922 
3500U/883B 2928·14 2910-82 ATF76 2962-8 MPC4D 2423-63 CDl3200 4140-18 GPIB * 1924 

If 265-14 2932-30 CS4460 1617·3 MPC800 2424-83 CDl4200 4140-19 lOP * 1921 
3501A 2927·46 3581J 2909-96 CS450 1617-2 MPC801 2423-60 CDl500 4140-20 r.ICB·216 * 1917 
3501B 2923-9 2910-66 DAC10HT 2451-34 MPC8D 2424-84 COl6100 4140-21 r.ICU * 1914 
3501C 2923·7 2924-40 DAC63 2451·10 MPC8S 2424-25 COl8800 4140-22 pm * 1930 
350lR 2927-47 3582J 2910-1 11 253-9 OPA10l 2911-47 CLlC-A 4140-23 QDRT * 1925 
3501S 2923·10 2910-63 DAC650·CBI-1 2452-3 2913·139 CLlC-B 4140-24 I:GB·13 * 1931 
3503A 2935·19 2924·39 DAC650-CBI·V 2452-4 OPA101AM 2918-36 CLlC-C 4140-25 S·10O * 1918 
3503B 2934-37 3583 2910-2 DAC70/CCD 2462-21 OPA101BM 2917-16 CLlC-D 4140-26 SCC * 1917 
3503R 2935·20 2910-64 DAC70/COB 2462·11 OPA102 2913-140 CLlC-E 4140-27 1755-23 
3503S 2934-38 2924-41 DAC70/CSB 2462-9 OPA102AM 2918-37 CLlC·F 4140-28 SDI * 1931 
3507J 2910-37 3584 2910·3 DAC70C/CCD 2462·22 OPA102BM 2917-17 CLlC-G 4140-29 SystemOne 1618-2 

2933-23 2910-65 DAC70C/COB 2462-12 OPA103AM 2911-36 CLlC-H 4140-30 SystemThree 1618·4 
3508J 2928-8 2924-42 DAC70C/CSB 2462-10 2917-49 CLlC-J 4140-31 SystemTwo 1618-3 
3510A 2911-101 3606 2888-35 DAC711CCD 2462-27 OPA103BM 2911-34 CLlC-L 4140-32 TnT * 1923 

2916-43 3607 2888-36 DAC71/COB 2462-1 2917-48 CLlC-M 4140-33 Z-2H 1619-1 

If Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted. 
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Paga-line Devlca Paga-Llne Devlca Paga-Llne Devlca Paga-line Davlca Paga-lina Davlce Page-Line 

Cromemco, Inc. ADC-826P.lC * 2619 AM-450-2M 2932-21 DAC-87-CCD-V 2459-16 HDAS·16t1R * 2623 VR·182B 2966·32 
(Cont'd) 2430·21 Ar.1·452·2 * 2622 DAC-87C-CBI·1 2451-46 HDAS·8r.,C * 2623 VR·182C 2966·33 

ADC·826M'" * 2618 2933-30 DAC·87C-CBI-V 2454-33 2432·12 
* 1916 2430-22· AM-452·2M 2933·31 DAC-HA10BC * 2621 * 2623 Digelec Corp. 

1755-24 ADC-8271.lC * 2621 AM·453·2 * 2622 2445·45 2963-14 
2431-38 AM·453-2C 2926·30 DAC-HA 10BC·1 2445-43 HDAS·8UM * 2620 UP·S03 * 4101 

Custom MOS ADC·8271.lI.I * 2618 AM-453-2M 2926·31 DAC·HA 1 osp" * 2620 2432·13 4002·4 

Arrays 2431·39 AP,'-460-2 * 2622 2445·46 * 2620 UPP·801 4002·3 
ADC-830 2428·26 2927·54 DAC-HA 10BM·1 2445-44 2963·15 

* 4311 
ADC·830C * 2621 AM-460-2M 2927·55 DAC-HAI2BC * 2621 HDAS·8'.'R * 2623 Emulogic 

4140·55 ADC·833R * 2621 AM·462-1 2927-60 2453·5 MV·1606 * 2622 

* 4311 ADC·84-10 * 2619 AM-462-1~i 2928·1 DAC·HA 12BC·1 2453·9 2424·102 ECL·3211 * 1708 
4140-56 2430-29 AM·462·2 * 2622 DAC·HAI2Br.1 * 2620 MV·16D6r" * 2622 1621·2 

* 4311 
ADC-84·12 2432·14 2928-2 2453-6 2424·98 

4140-57 ADC·85-12 2432-15 AM-462·2M 2928-3 DAC-HA 12BM·1 2453-10 F.1V-Soa * 2622 Exar Integrated ADC·856C * 2621 AP,'·464·2 * 2622 DAC·HA12DC 2459·29 . 2423-88 Systems 2430-13 2910-69 DAC-HA 12DC·1 2459-27 MV·8D8r.! * 2622 Datel-Intersil ADC-856M 2430·14 2930·31 DAC·HA12DM 2459-30 2423·89 X 100 4140·58 ADC·85C·l0 * 2619 AM·464·2M 2910-70 DAC-HA 12DM-1 2459-28 PoIVD·4D9 * 2622 XR·A100 4140·59 * 2621 2430-30 2930-32 DAC·HAI4BC * 2621 2423·16 XR·B100 4140-60 2426·35 ADC-85C·12 2432·16 AM-470·2C * 2623 r,IVD-409U * 2622 
* 2621 ADC·87-1D * 2618 

2460·30 
2423·17 

XR-Cl00A * 4314 
2928·16 DAC-HA 14BC-1 2460·32 4140-61 2426·36 2430-35 F.1VD·807 * 2622 AM·470-2M 2928·17 DAC·HA 14BI,' * 2620 XR-C240 2948·150 * 2618 ADC-87·12 2432-17 2424-57 AM·490 2915-39 2460·31 ~ 270·13 * 2621 ADC·EKIOD * 2619 AtH9D·2A * 2623 r,1VD·S071.1 * 2622 DAC·HA 14BM·1 2460-33 XR·C262 2948·151 2426-37 2431·11 2911·76 DAC-HF10BMC 2424-58 

~ 270·4 ADC·5210 * 2621 ADC-EKI2D * 2619 * 2621 P.1X·16D6 * 2622 2914·12 2445·19 XR-C277 2948·152 2433·4 2435·22 AM-490·2B 2911·15 DAC-IlFlOB!,m 
2425·23 

~ 270·1 ADC·521DE * 2621 ADC-EK12DC 2436-22 * 2620 P,'X·1606M * 2622 2914·10 2445·20 XR-CHIP 4140-62 2433·5 ADC·EK12DM 2436·23 AM·490·2C 2911·8 DAC·HFI2BI.1C * 2621 
2425·21 

xn·Dl0D * 4314 ADC·5210H * 2618 ADC·EKBD * 2619 MX·1616 2425·18 2914·9 2451·14 4140·63 * 2621 2428-46 F.lX·1616C * 2622 AM-490-2M 2911-55 DAC-HF12BMM 2451-15 XR·F1DD * 4314 2433·6 ADC·EllDBC *2619 MX·1616M 2425·19 2914·11 DAC·HF8Br"c * 2621 4140-64 ADC·5211 * 2621 2431·15 I.1X·808 * 2622 AP,'·50oGC * 2623 DAC·HF8BI.1F,' * 2620 XR·Gl0o * 4314 2433-7 AoC-Ell OBr" * 2619 2910-7 2424·27 
4140-65 ADC·5211E * 2621 2431·14 2441-20 r.1X-808r,1 * 2622 2913-156 DAC-HFBMC 2441-21 XR·132L·CHIP 4140-66 2433-8 ADC-Ell2BC * 2619 2424·28 2925-15 XR·Jl0o * 4314 ADC·5211H * 2618 2435·49 AM-500MC 2910-8 DAC-HK12BGC 2454-37 MX·818 2424-21 

* 2621 ADC·Ell2BP.1 * 2619 DAC-HK 12BGC-2 2455·1 1,'X·818C * 2622 4140-67 
2435-19 

2913-157 
DAC·HKI2Br,H.1 * 2620 MX-818M 2424·22 XR-XlOo * 4314 2433-9 2925-16 

ADC-5212 * 2621 ADC·Ell2BR * 2619 2455-2 r.1XD·409 * 2622 4140-68 
AU-5OoUP.' * 2620 

2433·10 ADC-ETBOC * 2619 DAC-HKI2BP,'R * 2621 2423·64 XR082 * 3206 
2428-50 

2925-18 
DAC-HK12DGC I.1XD·409:,' 2939·16 ADC·5212E * 2621 AM-500MR 2925·17 2459-17 * 2622 

2433·11 ADC·ETBDI,' * 2619 DAC·HK12DMM 2459·18 2423·65 XR082C * 3206 Ar,'·542r.1C * 2623 
DAC-HPI6BGC P,'XD·807 * 2622 2940·46 ADC·5212H * 2618 2428-49 2887·92 * 2621 

* 2621 ADC·HC12BI.lC * 2619 DAC·HP16BMC 2462-5 2424-85 Xn0821.1 * 3206 
2435-17 

2915-9 
1.'XD-807l.1 * 2622 2939·17 2433·12 DAC-HP 16BMC-1 2462-6 

AOC·He12Br,,1.! * 2618 
AI,'-5421.1I.1 * 2620 2424-86 XR083 * 3206 ADC·5213 * 2621 2887·93 DAC·HP16BI,Ir.1 * 2620 

2432·34 2435·18 2462·7 SHr,'·6MC * 2622 2939·18 
ADC·HS12BMC 2432-8 2915·4 SHr,'·6In, * 2620 XR083C * 3206 AoC·5213E * 2621 DAC-HP16BMM·1 2462-8 
ADC-HSI2BMI.I * 2618 AM-542MR 2887·94 

2967·72 2940·47 2432·35 2915·5' DAC-HP16DGC 2462·17 
AoC-52131l * 2618 

2432-9 DAC-HP16DMC 2462-18 SHu·mc * 2622 XR0831.1 * 3206 
AoC-IISI2Br.1R * 2619 Ar,'·543r"c * 2623 2967-73 2939·19 * 2621 2887·95 DAC·HP16DMM 2462·19 

2432·36 AD C· II UEBf.IC * 2619 DAC·HZ12BGC * 2621 SHM·7MR 2967·74 XR084 * 3206 2914·45 
ADC·5214 * 2621 

ADC-IIXI2BGC * 2619 2455·7 SHM·8MC 2967·75 2943·11 
2433-46 AP.1-543U1,' * 2620 SHI.1·HUr.1C * 2622 XR084C * 3206 2432·37 DAC·HZ12BI,u" * 2620 ADC·flX12Bf.l1.1 * 2618 2887·96 2967·76 2944·24 ADC·5214E * 2621 2433-47 2914-43 DAC-HZ12DGC 2459-19 

SHr,'·Hur,lr;1 * 2620 XR084M * 3206 2432·38 AiiC·HZ12iiGC * 2619 AM·543MR 2887·97 DAC·HZ12DMC 2459·20 
29G7·77 2943·12 ADC-5214H * 2618 2432-6 2914·44 DAC-HZ12DMM 2459-21 

SHr,'·HUr.tR * 2622 XR094 2943-19 * 2621 ADC-HZ12Br,m * 2618 Ar.1542 * 2613 DAC·IC10B 2445·28 
SIUHC·l * 2622 XR094C 2944-28 

2432·39 2432-7 * 2614 DAC·IClODC * 2621 2967·78 XR094M 2943-20 AoC·5215 * 2621 ADC·MC8DC * 2619 Ar,'543 * 2614 2447-30 SHI.'-Ic·n, * 2622 XR095 2943·21 
2432·40 2429-43 oAC·08BC * 2621 DAC-IC10BM 2445·29 2967·79 XR095C 2944·29 

ADC·5215E * 2621 ADC-MC8BM 2429-44 2441-42 DAC·ICBBC * 2621 SHP .• -W·2 * 2622 XR095M 2943·22 
2432·41 ADC5101 * 2616 DAC·08BM 2441-43 2442·29 2967-80 XR096 2943·17 

ADC·5215H * 2618 ADC5210 * 2616 DAC·562C * 2621 DAC-IC8BM 2442-30 SHI.1·U1·2r:. * 2622 XR096C 2944-27 * 2621 ADC830 * 2615 2452-29 DAC·UPlOB * 2615 2967·81 XR096M 2943·18 
2432-42 ADC833 * 2615 DAC-562M 2450-17 2448·19 8HP.l7 * 2614 XR1310 2901·101 

ADC·5216 * 2621 ADC84 * 2616 DAC·608 * 2621 DAC·UPlOBC * 2621 SHM9 * 2614 XR13600 2900-7 
2433-13 ADC85 * 2616 DAC·61o * 2621 DAC·UP8BC * 2621 ST·6832 * 1933 XR14412F .,; 3187 

ADC·5216E * 2621 ADC87 * 2616 DAC·612 * 2621 2443-4 8T·711 * 1933 2948·146 
2433·14 ADCHU3B 2426·1 DAC·71-CCD·1 2462·23 DAC-UP8BM 2443-5 ST·711RLYI6D * 1933 XR14412V * 3187 

ADC-5216H * 2618 AM·41o·2C * 2622 DAC-71-CCD-V 2462-25 DAC72 * 2615 ST·711RLY8D * 1933 2948·147 * 2621 2921·32 DAC-71-COB-1 2461-20 DAC85 * 2616 8T·716 * 1933 XR1458 2909-1 
2433·15 AM-410-2M 2920-38 DAC-71-COB·V 2461-33 DAC87 * 2616 ST-728 * 1933 2939·39 

ADC·8151,'C * 2619 AM-411·2C * 2622 DAC-71-CSB·1 2461-21 DA8-952R * 2623 8T-732 * 1933 XR146 * 3207 
2426-32 2921·33 DAC-71-CSB·V 2461·34 2963-44 ST·LSI * 1933 2912·77 

ADC·815r.1I.I * 2618 AM·411-2M 2920·39 DAC-72C·CCD·1 2462-24 FLT-U2 2962·18 ST·LS12 * 1933 2928·37 
2426·33 AM·427·A 2916·3 DAC·72C·CCD·V 2462-26 FLT-U2-U * 2623 VF2·1C * 2623 XR1468 2958·74 

ADC·816r.1C * 2619 AM-427-B 2914·36 DAC·72C·COB-1 2461-22 FLT·U2M 2962·19 VF2·2C * 2623 XR1488 * 3188 
2430'11 AM·427·M 2916·4 DAC·72C·COB·V 2461-35 m·U2 * 2623 VF2·3C * 2623 2469-53 

ADC·816i,ii.1 * 2618 AI.1·427A * 2622 DAC·72C-CSB-1 2461·23 HAC·IlK 12BMM-2 2455·3 VFQ-1 2968-66 XRI4S9,\ * 3188 
2430·12 AI,'·430A * 2622 DAC·72C·CSB·V 2461·36 HAC·HZ12BMM 2455-8 VFQ·1C 2963-86 2473·29 

ADC·8171,'C * 2619 2911-99 DAC·85C·COI-! * 2621 HDAS·16MC * 2623 VFQ·2 2968-67 XR1524 * 3190 
2431·33 2920·3 2451·45 2432-10 VFQ·3 2968-68 2960·87 

ADC·8171~M * 2618 AM-430B 2911-54 DAC·85C·CBI·V 2454·32 * 2623 VFQ-3C 2963·87 XR1525A * 3191 
2431·34 2917·23 DAC-85C-CCD·1 2459·10 2963·42 VFV·100K 2968·95 2960-88 

ADC-B25P,lC * 2519 AM-430M 2911·94 DAC-85C·CCD-V 2459-15 HDAS·16m~ * 2620 VFV·10K 2968-96 XR1527A * 3191 
2426·44 2920-4 DAC·87·CBI·1 * 2620 2432·11 VI·7660C 2968·53 2960·89 

ADC·825r.tPol * 2618 AI.1·450·2 * 2622 DAC·87·CBI·V * 2620 * 2620 VI·7660M 2968-54 XR1543 * 3192 
2426·45 2932·20 DAC-87·CCD·1 2459·11 2963·43 VR·182A 2966·31 2965-89 

Arranged alphanumerically from left to right. 
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Cavlc. Paga-L1na Davlc. Paga-L1na Davlca Plgl-L1nl Dlvlca Pa~I-L1na Davlci Plgl-L1nl DlVlcl Plgl-L1na 

Exar Integrated xn2207C * 3198 xn2278 * 3204 xn5533 * 3208 2102H 3476-55 54122 500-118 

SY5tem5 (Cont'd) 2946-9 2463-27 2937-51 2102HM 3476-56 54123 500-154 ~ 
~ 258-17 XR2279 * 3205 XR5534 * 3209 2102L 1 3476-101 54125 476-130 \, 

XR1568 2958-75 ~ 272-6 2463-28 2926-23 2102L1M 3476-102 54126 476-106 
-1 XR200 4140-69 ~ 278-13 XR2284 * 3203 XR5534C * 3209 2102L2 3477-19 5413 507-68 ; XR200lC * 3199 xnZ20m * 3198 2464-102 2926-24 2102L2M 3477-20 54132 507-118 

2890-7 2948-144 XR2288 * 3203 xn55341~ * 3209 2102LF 3476-84 5414 507-148 
xn2002C * 3199 ~ 258-17 2465-74 2924-14 2102LFM 3476-85 54141 2464-70 

2890-8 ~ 272-6 XR246 * 3207 XR555C 2951-31 2102LH 3476-57 54145 482-139 

I 
! 

XR2003C * 3199 ~ 278-13 2912-78 XR555M 2951-32 2102LHM 3476-58 54150 500-74 
2890-9 XR2208 * 3202 XR2524 * 3190 XR556C 2951-67 2114 3479-27 54151 499-142 

XR20031.1 * 3199 2964-154 * 3209 XR556M 2951-68 2114-2 3478-17 54152 500-3 
2480-44 ~ 276-14 2960-92 XR558C 2951-89 2114-3 3478-89 54153 498-12 ' .~ 

XR2004C * 3199 ~ 278-13 XR2525A * 3191 XR558M 2951-90 2114-3M 3478-90 54154 484-20 ! 

2890-10 XR220BM * 3202 2960-93 XR559C 2951-93 2114L 3479-28 54155 483-120 i, 

XR2011C * 3199 2964-155 XR2527A * 3191 XR559M 2951-94 2114L-2 3478-18 54156 483-90 
2890-11 ~ 276-14 2960-94 XR567C * 3194 2114L-3 3478-91 54157 499-1 

I 

XR2012C * 3199 ~ 278-13 XR2543 * 3192 2945-147 2114M 3479-29 5416 484-145 
2890-12 XR2209C * 3197 2965-90 2949-65 21L021 3476-103 54160 480-125 

I 

XR2013C * 3199 2946-10 XR2556C 2951-65 ~ 269-15 21L022 3477-21 54161 478-99 

2890-13 XR2209:.1 * 3197 XR2556M 2951-66 XR567U * 3194 21L02F 3476-86 54162 480-178 

XR2014C * 3199 2946-11 XR2567 2949-72 2945-148 21L0211 3476-59 54163 478-156 

2890-14 XR2211 * 3195 ~ 269-15 2949-66 2764 3466-90 54164 502-13 

XR205 2946-20 2945-21 XR2567C 2946-52 ~ 269-15 3245 2483-82 3490-102 

XR210 * 3195 2945-22 ~ 269-15 XR6118 * 3205 3257 3453-23 54165 502-65 

2945-19 2948-137 XR2567M 2946-53 2465-89 3258 3453-18 3490-46 ----.,; 
XR2101A * 3195 2948-138 2949-73 XR6128 * 3205 32581 3453-19 54166 502-86 

2945-20 ~ 258-17 ~ 269-15 2465-90 32582 3453-20 3490-56 

XR215 2945-34 ~ 259-7 XR300 4140-70 XR8038 * 3198 3260 3453-56 54167 507-19 

~ 271-11 ~ 276-14 XR320 2951-4 2946-25 3262A 2903-35 5417 484-123 

~ 279-2 XR2211C * 3195 XR3403 * 3207 XR8038A * 3198 32628 2903-36 54170 496-167 

XR215M 2945-35 2945-23 2913-85 2946-26 3341 3456-31 3470-44 

~ 271-11 2945-143 ~ 264-1 XRB0381.1 * 3198 3341A 3456-35 54173 486-17 

~ 279-2 2949-63 XR3417 * 3187 2946-27 3341M 3456-32 54174 486-42 

XR2200 2480-24 ~ 258-17 2947-140 XR9201 * 3193 3342 3491-67 54175 485-111 

XR2200M 2480-25 ~ 259-7 XR3418 * 3187 2442-40 3347 3491-72 54176 480-79 

XRZ201 * 3200 ~ 276-14 2947-141 XRCMA 4140-73 3348 3491-44 54177 478-41 

2480-68 XR22 11/.1 * 3195 XR346 * 3207 XRCMB 4140-74 3349 3491-45 54178 501-103 

* 3200 2945-24 2912-79 XRCMC 4140-75 3351-3 3456-28 3488-64 

2890-15 2945-144 XR346-2 * 3207 XRCMD 4140-76 ~ 288-4 54179 501-110 

XR22011.1 * 3200 2948-139 2943-42 XRL555 2951-33 33511 3456-29 3488-65 

2480-69 2949-64 XR3470 * 3189 XRL556C 2951-69 33512 3456-25 54180 508-153 

* 3200 ~ 258-17 2887-42 XRL556M 2951-70 3351M 3456-26 54181 475-1 

2890-16 ~ 259-7 XR3503 ' * 3207 XRL567C * 3194 
~ 288-4 54182 475-67 

2913-86 3357-1 3491-80 54190 481-163 
XR2202 * 3200 ~ 276-14 

XR3517 2947-142 
2945-149 

3357-2 3491-73 54191 479-122 
2480-85 XR2212U *' 3196 XR3518 2947-143 

XRL5671.1 * 3194 3514 3484-20 54192 481-124 * 3200 2945-25 
XR3524 * 3190 

2945-150 
3708 2424-53 54193 479-170 

2890-17 ~ 271-11 2960-95 XRS200 2945-58 3814 511-46 54194 501-139 
XR22021.1 * 3200 ~ 278-8 XR3525A * 3191 3815 510-48 3488-66 

2480-86 XR2213C * 3196 2960-96 Fairchild 3816 511-115 54195 501-34 
* 3200 2945-145 XR3527A * 3191 3850 1096-104 3488-102 

2890-18 XR22131.1 * 3195 2960-97 0026 2481-93 38501.1 1096-105 54196 480-80 
XR2203 * 3200 2945-146 XR3543 * 3192 llC01C 471-36 3851 1096-118 54197 478-42 

2480-45 XR2216 2947-118 2965-91 l1C05-2C 471-1 3851A 1096-119 54198 502-47 
* 3200 XR2228 * 3202 XR400 4140-71 l1C05-2M 471-2 3851M 1096-120 3490-2 

2890-19 2964-156 XR4136C 2943-44 llC05C 471-3 3852 1096-111 54199 502-54 
XR2203F.1 * 3200 ~ 271-11 ~ 264-1 llC05M 471-4 3853 1096-127 3490-3 

2890-20 XR2228:~ * 3202 XR4136M 2942-47 l1C06C 471-23 3853M 1096-128 5420 490-82 
XR2204 * 3200 2964-157 ~ 264-1 llC06M 471-24 3854 1096-109 5421 488-165 

2480-29 ~ 271-11 XR4151 *' 3193 llC24C 501-11 3856 1096-121 5422 490-46 
* 3200 XR2230 * 3191 2968-97 2946-30 3856A 1096-122 5423 494-4 

2890-21 2960-50 ~ 278-8 llC24M 501-12 3857 1096-123 5425 493-172 
XR22041.1 * 3200 2965-146 XR4151C * 3193 2946-31 3861 1096-113 5426 484-78 

2480-30 2960-90 2963-88 llC44C 507-1 3861M 1096-114 5427 494-30 
* 3200 XR2235 * 3192 ~ 278-8 2945-59 3871 1096-115 54279 495-161 

2890-22 2960-91 XR4151/A * 3193 11C44M 507-2 38T56 1096-124 54283 476-44 
XRZ206 * 3197 XR2240C * 3200 2963-89 2945-60 38T57 1096-125 54293 479-23 

2946-21 2951-18 . ~ 278-8 llC58C 471-44 4049B * 668 54298 499-68 
2946-22 ~ 272-6 XR4194M 2960-78 2945-157 4050B * 668 5430 492-60 
2948-140 ~ 282-8 XR4195 2958-76 llC70C 471-19 41048 * 668 5432 493-120 
2948-141 XR2240r~ * 3200 XR4202 2912-80 llC70M 471-20 510480 * 3623 5437 491-82 

~ 258-17 2951-19 ~ 264-1 llC79 471-17 5116 2947-94 5438 491-32 
~ 259-7 ~ 272-6 XR4202M 2912-81 2946-84 5151 2947-95 5440 489-186 
~ 276-12 ~ 282-8 ~ 264-1 11C82 471-15 5156 2947-42 5442 482-153 

XR2206C * 3197 XR2242C * 3201 XR4212 2898-19 2946-93 5400 491-194 5443 482-100 
2946-23 2951-60 XR4212C 2943-41 11C83 471-16 5401 491-119 5444 482-93 

~ 258-17 XR2242F.1 * 3201 XR4212M 2942-45 2946-94 5402 494-81 5445 482-129 
~ 259-7 2951-61 XR4558 2939-63 11C90C 471-12 5403 491-120 5446 . 2464-5 
~ 276-12 xn2243 * 3201 ~ 264-1 2946-73 5404 477-153 5447 2463-147 

XRZ206U * 3197 2951-8 XR4739 2897-181 llC90M 471-13 5405 477-55 5448 2463-104 
2946-24 XR2264 2967-166 2940-4 2946-74 5406 484-158 5449 2463-79 
2948-142 XR2265 2967-167 XR4739M 2897-182 11C91C 471-10 5407 484-134 5450 492-143 

~ 258-17 XR2266 2967-168 XR4741C 2942-41 2946-56 5408 489-122 5451 492-165 
~ 259-7 XR2271 2465-58 XR4741M 2942-3 llC91M 471-11 5409 489-86 5453 493-75 
~ 276-12 XR2272 2465-56 XR494 * 3189 2946-57 5410 490-166 5454 493-63 

XR2207 * 3198 XR2276 * 3204 2960-98 21021 3476-99 54104 487-94 5460 493-19 
2946-8 2463-1 XR495 * 3190 21021M 3476-100 54105 487-95 5470 487-59 
2948-143 * 3204 2960-99 21022 3477-17 54107 487-162 5472 487-72 

~ 258-17 2964-77 XR500 4140-72 21022M 3477-18 5411 489-36 5473 487-163 
~ 272-6 XR2277 * 3204 XR5532 * 3208 2102F 3476-82 5412 490-144 5474 485-54 
~ 278-13 2463-26 2937-50 2102FM 3476-83 54121 500-94 5475 495-117 

~ I ndicates page number in ApplicatIOn Note Directory. 
* Indicates additional data is provided on the page noted. 
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Plge-L1ne Dlvlce Plge-L1ne Davlca Plge-L1na Davlce Plge-L1ne Davlce Plge-L1ne Davlce Plge-Llne 

Fairchild (Cont'd) 54F526 505-114 54HC161 * 668 54HC4052 * 666 54LSl14 488-139 54LS393 479-10 
54F533 496-122 54HC162 * 668 464-117 54LS126 476-117 54LS395 3488-106 

488-36 54F534 486-127 452-102 54HC4053 * 666 54LS13 507-81 54LS40 490-23 
495-149 54F537 483-40 5411C163 * 668 464-119 54LS133 492-119 54LS42 483-26 
474-141 54F538 484-5 451-22 54HC42 * 666 54LS136 494-172 54LS48 2463-105 
474-157 54F539 483-115 54HC164 * 665 453-159 54LS138 483-169 54LS490 481-45 
476-45 54F545 504-179 463-102 54HC4510 * 668 54LS139 483-67 54LS503 508-117 
474-35 54F557 476-3 54HC165 * 665 453-16 54LS14 507-159 54LS51 492-187 
495-6 54F558 475-154 463-91 54HC4512 * 666 54LS15 489-17 54LS54 493-86 
480-37 54F559 475-93 54HC173 * 665 461-160 54LS151 499-168 54LS540 2471-1 
502-121 54F570 497-32 455-120 54HC4514 * 666 54LS152 500-11 54LS541 2470-16 

3491-3 54F571 497-30 54HC174 * 666 454-153 54LS153 498-40 54LS55 493-31 
482-26 54F588 506-110 54HC175 * 666 54HC4516 * 665 54LS155 483-133 54LS670 497-14 
479-24 54F610 * 656 455-144 * 668 54LS156 483-101 3470-62 
501-131 54F612 * 656 5411C192 * 668 451-73 54LS157 499-37 54LS74 485-88 

3489-77 54F64 493-99 452-156 54HC4538 * 668 54LS158 498-131 54LS83 476-65 
501-77 54F74 485-75 54HC193 * 668 462-44 54LS161 478-137 54LS85 474-36 

3488-67 54F86 495-26 451-72 54HC4703 * 665 54LS164 502-33 54LS89 3471-62 
501-178 54HOO 492-27 54HC194 * 665 464-37 3490-103 54LS93 479-47 

3489-101 54HOl 491-155 54HC195 * 665 54HC533 * 665 54LS165 502-79 54LS95B 501-91 
5497 508-75 54H04 477-182 463-8 460-4 3490-57 3488-107 
54FOO 492-21 54H05 477-74 54HCZO * 665 54HC534 * 666 54LS168 481-103 54S00 492-48 
54F02 494-114 54H08 489-154 457-11 456-10 54LS169 479-102 54S02 494-142 
54F04 477-176 54H09 489-101 54HC221 * 668 54HC543 * 665 54LS170 497-3 54S04 478-17 
54F08 489-149 54Hl0 491-1 462-43 * 667 3470-45 54S05 477-96 
54Fl0 490-190 54Hl0l 487-107 54HC240 * 667 465-149 54LS173A 486-32 54S08 489-174 
54Fl09 487-129 54Hl02 487-104 465-62 54HC544 * 665 54LS174 486-65 54S09 489-118 
54Fll 489-51 54Hl03 488-98 54HC241 * 667 * 667 54LS175 485-133 54S10 491-23 
54F138 483-156 54Hl06 488-108 465-81 465-150 54LS181 475-39 54S109 487-148 
54F139 483-58 54Hl08 488-64 54HC242 * 667 54HC550 * 665 54LS189 3471-65 54S11 489-77 
54F151 499-161 54Hll 489-56 464-121 * 667 54LS192 481-150 54S112 488-126 
54F153 498-33 54H183 474-150 54HC243 * 667 465-155 54LS193 460-15 54S113 488-89 
54F157 499-28 54H20 490-111 464-132 465-161 54LS194A 501-159 54S114 488-153 
54F158 498-122 54H21 488-173 54HC244 * 667 54HC551 * 665 3488-103 54S132 507-142 
54F160 480-153 54H22 490-55 465-43 * 667 54LS195 501-56 54S133 492-126 
54F161 478-130 54H30 492-78 54HC245 * 667 465-156 54LS195A 3488-104 54S134 492-108 
54F162 481-12 54H40 490-13 465-126 465-162 54LS196 480-108 54S135 494-157 
54F163 478-177 54H50 492-157 54HC251 * 666 54HC563 * 665 54LS197 478-71 54S137 484-15 
54F175 485-126 54H51 492-179 461-159 460-5 54LS20 490-119 54S138 483-185 
54F181 * 619 54H52 492-135 54HC253 * 666 54HC564 * 666 54LS21 488-181 54S139 483-82 

475-16 54H53 493-55 461-77 456-11 54LS22 490-63 54S140 484-52 
54F182 475-79 54H54 493-48 54HC257 * 666 54HC568 * 668 54LS240 503-133 2471-49 
54F190 * 623 54H55 493-42 461-112 453-18 2470-69 54S15 489-29 

481-178 54H60 507-100 54HC259 * 665 54HC569 * 668 54LS241 504-43 54S151 499-184 
54F191 * 623 54H61 507-107 460-41 451-74 2470-15 54S153 498-56 

479-146 54H62 508-2 54HC266 * 665 54HC573 * 665 54LS242 2476-31 54S157 499-53 
54F192 * 627 54H71 487-99 54HC27 * 665 459-166 54LS243 2476-32 54S158 498-147 

481-142 54H72 487-83 458-116 54HC574 * 666 54LS244 503-180 54S167 507-24 
54F193 * 627 54H73 488-3 54HC273 * 665 456-29 54LS245 504-186 54S174 486-80 480-7 54H74 485-80 456-4 54HC640 * 667 2479-15 
54F194 501-152 54H76 488-49 54HC280 * 667 465-116 54LS247 2463-148 54S175 485-149 

54F20 490-105 54H78 487-150 449-106 54HC643 * 667 54LS249 2463-80 54S189 3471-51 

54F240 * 630 54H87 508-68 54HC283 * 667 465-114 54LS251 500-48 54S194 501-172 

503-124 54HCOO * 665 449-29 54HC645 * 667 54LS253 497-151 3489-37 

* 630 457-86 54HC299 * 665 465-147 54LS256 495-89 54S20 490-133 

2470-68 54HC02 * 665 463-132 54HC646 * 665 54LS259 496-35 54S22 490-75 

54F241 * 630 458-149 54HC30 * 665 * 667 54LS26 491-69 54S253 498-6 

504-33 54HC04 * 667 457-130 465-106 54LS260 494-14 54S258 498-107 

54F242 503-54 54HC07 * 667 54HC32 * 665 465-157 54LS266 495-70 54S260 494-23 

54F243 503-55 450-121 458-42 54HC648 * 665 54LS27 494-49 545280 !j09-15 

54F244 * 630 5411C08 * 665 5411C365 * 667 * 667 54LS273 486-157 54S289 3471-43 

503-170 456-174 450-88 465-98 54LS279 495-168 54S30 492-102 

54F245 504-178 54HC10 * 665 54HC366 * 667 465-153 54LS28 494-120 54S32 493-160 

54F251 500-41 457-45 449-167 54HC6B8 * 667 54LS283 476-64 54S40 490-37 
54F253 497-144 54HC107 * 655 54HC367 * 667 449-104 54LS289 3471-61 54S51 493-11 
54F257 498-160 54HC109 * 666 450-89 54HC73 * 666 54LS290 480-57 54S64 493-104 
54F258 498-82 456-93 54HC368 * 667 54HC74 * 666 54LS293 479-46 54S74 485-102 
54F280 509-6 54HC11 * 665 449-168 455-86 54LS295A 3488-105 54886 495-52 
54F299 502-148 54HC112 * 666 54HC373 * 665 54HC75 * 665 54LS298 499-87 55107A 2474-18 
54F32 493-139 456-94 459-165 459-103 54LS299 502-162 55110A 2472-16 
54F322 502-110 54HC125 * 667 54HC374 * 666 54HC76 * 666 3490-23 55154 2473-49 
54F323 502-149 449-152 456-28 ' 456-95 54[S30 492-88 55450B 2481-114 
54F352 497-121 54HC132 * 665 54HC390 * 668 54HC85 * 667 54LS32 493-146 55452B 2482-19 
54F353 497-89 464-145 453-38 449-81 54LS323 502-163 55492A 2465-34 
54F373 * 632 54HC133 * 665 54HC393 * 668 54HC86 * 665 3490-24 55S20 2485-4 

, 496-62 457-155 451-141 459-4 54LS33 494-71 55S234 2485-15 
54F374 * 634 54HC138 * 666 54HC4017 * 668 54HCT04 * 667 54LS347 2463-138 55S24 2485-29 

487-1 454-76 452-50 450-165 54LS352 497-126 73HC42 453-160 
54F379 485-176 54HC139 * 666 54HC4020 * 668 54HCT07 * 667 54LS353 497-94 7400 491-195 
54F381 475-17 454-50 452-12 450-78 54LS365 178 7401 491-121 
54F382 475-18 54HC14 * 667 54HC4040 * 668 54LSOO 492-34 485-25 7402 494-82 
54F398 499-76 450-163 451-177 54LS02 494-119 54LS366 477-121 7403 491-122 
54F399 499-77 54HC147 * 666 54HC4046 * 668 54LS03 491-163 54LS367 179 7404 477-154 
54F401 * 636 466-17 462-8 54LS04 478-3 485-25 7405 477-56 
54F402 * 638 54HC151 * 666 54HC4047 * 668 54LS05 477-82 54LS368 477-122 7406 484-159 
54F403 * 643 461-133 462-9 54LS08 489-160 54LS37 491-101 7407 484-135 
54F418 * 650 54HC153 * 666 54HC4049 * 667 54LS09 489-103 54LS375 495-130 7408 489-123 
54F433 * 643 461-158 450-13 54LS10 491-9 54 LS377 487-47 7409 489-87 
54F500 * 655 54HC154 * 666 54HC4050 * 667 54LS109 487-134 54LS378 486-95 7410 490-167 
54F510 508-63 454-152 450-48 54LSll 489-64 54LS379 486-3 74107 487-164 
54F521 474-86 54HC160 * 668 54HC4051 * 666 54LSl12 488-114 54LS38 491-53 7411 489-37 
54F524 474-26 452-130 466-13 54LSl13 488-75 54LS390 481-44 7412 490-145 

Arranged alphanumerically from left to right. 
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ADVERTISeRS' IPRODUCT INDEX ~ 
I . 

Dnlc. Plgl-L1ne Dnici Plg.-Llnl Devlc. PIUI-L1nl Dlvlc. PIUI-L1ne Dlvici Pagl-L1n. Dnici PI;I-L1n •. 
., 

Fairchild (Cont'd) 7482 474-158 74F538 484-6 74HC173 * 665 74HC4514 * 666 74LS14 507-160 ~ 

7483 476-47 74F539 483-116 455-121 454-155 74LS145 4e2-150 ,c. ! 
74121 500-95 7485 474-37 74F545 504-181 74HC174 * 666 74HC4516 * 668 74LS15 489-18 ~ 

74122 500-119 7486 495-7 74F557 476-4 74HC175 * 666 451-76 74LS151 499-169 1 

74123 500-155 7490 480-39 74F558 475-155 455-145 74HC4538 * 668 74LS153 498-41 ~I 74125 476-131 7491 502-122 74F559 475-94 74HC19Z * 668 462-46 74LS155 483-134 . ~ 

74126 476-107 3491-4 74F570 497-33 452-157 7411C4703 * 665 74LS156 483-102 • - I 

7413 507-69 7492 482-27 74F571 497-31 74HC193 * 668 464-38 74LS157 499-38 
',1': 

i 
74132 507-119 7493 479-26 74F588 506-111 451-75 74HC533 * 665 74LS158 498-132 

~' 7414 507-149 7494 501-132 74F610 * 656 74HC194 * 665 460-6 74LS160 480-160 . ':"',; 

74141 2464-71 3489-78 74F61Z * 656 74HC195 * 665 7411C534 * 665 74LS161 478-138 .."1 
74145 482-140 7495 501-78 74F64 493-100 463-9 456-12 74LS162 481-19 

.. I 

74150 500-75 3488-71 74F74 485-76 74HCZO * 665 74HC543 * 665 74LS163 478-183 

~! 74151 499-143 7496 501-179 74F86 495-27 457-12 * 667 74LS164 502-34 
74153 498-13 3489-102 74HOO 492-28 74HCZZI * 668 465-151 3490-105 · " , ~ 

74155 483-121 7497 508-76 74HOl 491-156 462-45 74HC544 * 665 74LS165 502-80 • .1 '., 
74156 483-91 74FOO 492-22 74H04 477-183 74HCZ40 * 667 * 667 3490-59 ! 
74157 499-2 74F02 494-115 74H05 477-75 465-63 465-152 74LS168 481-104 
7416 484-146 74F04 477-177 74H08 489-155 74HCZ41 * 667 74HC550 * 665 74LS169 479-103 · -
74160 480-126 74F08 489-150 74H09 489-102 465-82 * 667 74LS170 497-4 
74161 478-100 74Fl0 490-191 74Hl0 491-2 74HCZ4Z * 667 465-158 I 3470-47 
74162 480-179 74Fl09 487-130 74Hl01 487-108 464-122 465-163 74LS173A 486-33 
74163 478-157 74Fll 489-52 74Hl03 488-99 74HCZ43 * 667 7411C551 * 665 74LS174 486-66 
74164 502-14 74F138 483-157 74Hl06 488-109 464-133 * 667 74LS175 485-134 

U 3490-104 74F139 483-59 74Hl08 488-65 74HCZ44 * 667 465-159 74LS181 475.40 
74165 502-66 74F151 499-162 74Hl1 489-57 465-44 465-164 74LS189 3471-33 

3490-47 74F153 498-34 74H183 474-151 74HCZ45 * 667 74HC563 * 665 74LS190 482-7 
74166 502-87 74F157 499-29 74H20 490-112 465-127 460-7 74LS191 479-153 

3490-58 74F158 498-123 74H21 488-174 74HC251 * 666 74HC564 * 666 74lS192 481-151 
7417 484-124 74F160 480-154 74H22 490-56 461-162 456-13 74LS193 480-16 
74170 496-168 74F161 478-131 74H30 492-79 74HC253 * 666 74HC568 * 668 74LS194A 3488-109 

3470-46 74F162 481-13 74H40 490-14 461-78 453-19 74LS195 501-57 
74173 486-18 74F163 478-178 74H50 492-158 74HCZ57 * 666 74HC569 * 668 74LS195A 3488-110 
74174 486-43 74F175 485-127 74H51 492-180 461-113 451-77 74LS196 480-109 
74175 485-112 74F181 * 619 74H52 492-136 7411C25!l * 665 7411C573 * 665 74LS197 478-72 
74176 480-81 475-19 74H53 493-56 460-42 459-168 74LS20 490-120 
74177 478-43 74F182 475-80 74H54 493-49 74HC266 * 665 74HC574 * 656 74LS21 488-182 
74178 3488-68 74F190 * 623 

74H55 493-43 74HC27 * 665 456-31 74LS22 490-64 
74179 501-111 482-1 74H61 507-108 458-117 74HC640 * 667 74LS240 503-134 

3488-69 74F191 * 623 
74H62 508-3 74HC273 * 665 465-117 2471-3 

74180 508-154 479-147 74H72 487-84 456-5 7411C643 * 667 74LS241 504-44 
74190 481-164 74F192 * 627 

74H73 488-4 74HC280 * 667 465-115 2470-17 
74191 479-123 481-143 74H74 485-81 449-107 7411C645 * 667 74LS242 503-74 
74192 481-125 74F193 * 627 

74H87 508-69 7411C283 * 667 465-148 2476-64 
74193 479-171 480-8 74HCOO * 665 449-30 . 

7411C646 * 665 74LS243 503-75 
74194 501-140 74F194 501-153 457-87 74HC299 * 665 

* 667 2476-65 
3488-70 74F20 490-106 74HC02 * 665 463-133 465-107 74 LS244 503-181 

74195 501-35 74FZ40 * 630 
458-150 74HC30 * 665 465-160 2470-18 

74HC04 * 667 457-131 
3488-108 503-125 7411C07 * fili7 741lC32 * 665 

74HC648 * 655 74LS245 504-187 
74196 480-82 * 630 450-122 458-43 * 667 2479-23 
74197 478-44 2471-2 74HC08 * 665 7411C365 * 667 

465-99 74LS247 2463-150 
74198 502-48 74F241 * 630 456-175 450-90 465-154 74LS248 2463-107 

3490-4 504-34 74HC10 * 665 74HC366 * 667 
74HC688 * 667 74LS249 2463-81 

74199 502-55 74F242 503-56 457-46 449-169 449-105 74LS251 500-49 
3490-5 74F243 503-57 74HC107 * 666 74HC367 * 667 

74HC73 * 666 74LS253 497-152 
7420 490-83 74F244 * 630 74HC109 * 666 450-91 7411C74 * 666 74LS256 495-90 
7421 488-166 503-171 456-96 74HC368 * 667 

455-87 74LS257 498-169 
7422 490-47 74F245 504-180 74HCll * 665 449-170 74HC75 * 665 74LS258 498-91 
7423 494-5 74F251 500-42 74HC112 * 666 74HC373 * 665 

459-104 74LS259 496-36 
7425 493-173 74F253 497-145 456-97 459-167 74HC76 * 666 74LS26 491-70 
7426 484-79 74F257 498-161 74HC125 * 667 74HC374 * 666 456-98 74LS260 494-15 
7427 494-31 74F258 498-83 449-153 456-30 7411C85 * 667 74LS266 495-71 
74279 495-162 74F280 509-7 74HC132 * 665 74HC390 * 668 449-82 74LS27 494-50 
74283 476-46 74F299 502-150 464-146 453-39 74HC86 * 665 74LS273 486-158 
74290 480-38 74F32 493-140 74HC133 * 665 74HC3!l3 * 668 459-5 74LS279 495-169 
74293 479-25 74F322 502-111 457-156 451-142 74HCT04 * 667 74LS28 494-122 
74298 499-69 74F323 502-151 74HC138 . * 666 74HC4017 * 668 450-166 74LS283 476-66 
7430 492-61 74F352 497-122 454-77 452-51 74HCT07 * 667 74lS289 3471-30 
7432 493-121 74F353 497-90 74HC139 * 666 74HC4020 * 668 450-79 74LS293 479-48 
7437 491-83 74F373 * 632 454-51 452-13 74LSOO 492-35 74LS295 501-24 
7438 491-33 496-63 7411C14 * 667 7411C4040 * 668 74LS02 494-121 74LS295A 3488-111 
7439 491-34 74F374 * 634 450-164 451-178 74LS03 491-164 74LS298 499-88 
7440 489-187 487-2 74HC147 * 666 74HC4046 * 668 74LS04 478-4 74LS299 502-164 
7441 2464-65 74F379 485-177 466-18 462-10· 74LS05 477-83 3490-25 
7442 482-154 74F381 475-20 74HC151 * 666 74HC4047 * 668 74LS08 489-161 74LS30 492-89 
7443 482-101 74F382 475-21 461-134 462-11 74LS09 489-104 74LS32 . 493-147 
7445 482-130 74F398 499-78 74HC153 * 666 74HC4049 * 667 74LS10 491-10 74LS322 502-112 
7446 2464-6 74F399 499-79 461-161 450-14 74LS107 488-13 74LS323 502-165 
7447 2463-149 74F401 * 636 7411C154 * 666 74HC4050 * 667 74LS109 487-135 3490-26 
7448 2463-106 74F402 * 638 454-154 450-49 74LSll 489-65 74LS33 494-72 
7450 492-144 74F403 * 643 74HC160 * 668 74HC4051 * 666 74LSl12 488-115 74LS347 2463-139 
7451 492-166 74F418 * 650 452-131 466-14 74LSl13 488-76 74LS352 497-127 
7453 493-76 74F433 * 643 74HC161 * 668 74HC4052 * 666 74LS114 488-140 74LS353 497-95 
7454 493-64 74F500 * 655 74HC162 * 668 464-118 74lS125 476-143 74LS365 180 
7460 493-20 74F510 508-64 452-103 7411C4053 * 666 74LS126 476-118 485-25 
7470 487-60 74F521 474-87 74HC163 * 659 464-120 74LS13 507-82 74LS366 477-123 
7472 487-73 74F524 474-27 451-23 74HC42 * 666 74LS132 507-129 74LS367 476-181 
7473 487-165 74F526 505-115 74HC164 * 665 74HC4510 * 668 74LS133 492-120 74LS368 477-124 
7474 485-55 74F533 496-123 463-103 453-17 74LS136 494-173 74LS37 491·102 
7475 495-118 74F534 486-128 74HC165 * 665 74HC4512 * 666 74LS138 483-170 74LS373 496-72 
7476 488-37 74F537 483-41 463-92 461-163 74LS139 483-68 74LS374 487-11 

\I Indicates page number in Application Note Directory, 
* Indicates additional data is provided on the page noted. 
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Ie MASTER 

Pagl-Llnl Davici Pagl-Llna Devici Pagl-Llna Devici Plgl-Llne Devlca Pagl-Llne Dnlca Plgl-LIDI 

Fairchild (Cont'd) 75154 2473-50 93410C 3473-6 93510C 3464-86 9403AC 1085-4 9666M 2480-88 
75239 2485-19 93410M 3473-15 93510M 3464-57 9403AM 1085-5 2890-25 

74lS375 495-131 754508 2481-115 93411M 3473-11 93511C 3464-88 9404C 1085-20 9667 2480-46 
74lS377 487-48 75451A 2481-116 93415AC * 3615 93511M 3464-95 9405AC 474-172 2890-26 
74lS378 486-96 754518 2481-117 3475-58 93546M 474-72 1085-2 9667M 2480-47 
74lS379 486-4 75452A 2482-20 93415C * 3615 9368C 2463-74 9405AM 474-173 2890-27 
74lS38 491-54 754528 2482-21 3475-80 9370C 2463-70 1085-3 9668 2480-31 
74lS390 481-46 75453A1B 2482-94 93415M * 3615 9374C 2464-57 9406C 3456-60 2890-28 
74lS393 479-11 75461 2481-118 3475-93 9386C 495-62 1085-25 9668M 2480-32 
74lS395 501-121 75462 2482-22 93417C 3459-78 9386M 495-63 9406M 3456-61 2890-29 

3488-112 75471 2481-119 93417M 3459-99 93F425 3475-47 1085-26 96l02C 500-178 
74lS40 490-24 75472 2482-23 93419A * 3615 93l00C 3488-48 9407C 1085-16 96l02M 500-179 
74lS42 483-27 754748 2482-59 * 3631 93l00M 3488-49 9407M 1085-17 96lS02C 501-5 
74lS447 2463-140 75491 2464-138 3472-30 93l28C 3491-24 9408AC 1085-21 96lS02M 501-6 
74lS47 2463-151 75492 2465-35 93419C * 3615 93l28M 3491-25 9408AM 1085-22 96lS32 2481-20 
74lS48 2463-108 75492A 2465-36 * 3631 931415 3475-94 9408C 1085-23 96lS32C 2481-21 
74lS49 2463-82 75S20 2485-5 3472-32 93l420M 3473-5 9408M 1085-24 96lS42C 2481-23 
74lS490 481-47 75S234 2485-16 93419M * 3615 93l421C 3473-22 9410C 497-55 96lS42M 2481-24 
74lS502 508-118 75S24 2485-30 * 3631 93l421M 3473-25 3470-95 96lS488DC 506-108 
74lS503 508-119 9000M 487-96 3472-35 93L422AC * 3615 1085-27 \I 237-2 
74lS51 492-188 9001C 487-97 3472-35 * 3637 9410M 497-56 1102-44 
74lS533 496-130 9001M 487-98 9341C 475-2 3473-62 1085-28 \I 237-2 
74lS534 486-135 9024C 487-113 9341M 475-3 93L422AI.1 * 3615 9411C 506-13 96LS488DM 506-109 
74LS54 493-87 9024M 487-114 93421M 3473-9 * 3637 2467-6 11 237-2 
74lS540 503-135 91009C 505-150 93422AI.1 * 3615 3473-93 1085-13 1102-45 

2471-4 9300C 501-36 * 3634 93l422C * 3615 9411M 506-14 \I 237-2 
504-45 3488-114 3473-61 * 3637 2467-7 96S02C 501-9 

2470-19 9300M 501-37 93422C * 3615 3473-88 1085-14 96S02M 501-10 
74lS55 493-32 3488-115 * 3634 93L422:'1 * 3615 9414STC 506-17 9LS194C 3488-116 
74LS573 496-73 9301C 482-155 3473-72 * 3637 1085-18 9LS194M 3488-117 
74LS574 487-12 9301M 482-156 93422M '* 3615 3473-94 9414STM 506-18 9LS195C 3488-118 
74LS670 497-15 9302C 483-1 * 3634 93L425C * 3615 1085-19 9lS195M 3488-119 

3470-63 9302M 483-2 3473-87 3475-97 9423C 3456-39 9lS295C 3488-120 
74lS74 485-89 9304C 474-146 93425AC * 3615 93L425 •• , * 3615 1085-9 9lS295M 3488-121 
74lS83 476-67 9304M 474-147 * 3640 3476-9 9423M 3456-40 9LS298C 499-89 
74lS85 474-38 9305C 479-27 3475-59 93l450C 3462-99 1085-10 9lS298M 499-90 
74lS86 495-32 9305M 479-28 93425C * 3615 93l450M 3463-20 9428 2467-17 9lS395C 3488-122 

74lS92 482-40 9307C 2463-109 * 3640 93L451C 3462-106 1085-121 9lS395M 3488-123 

74lS93 479-49 9307M 2463-110 3475-84 93L451M 3463-22 9441C 1100-3 9lS95C 3488-124 

74lS958 501-92 9308C 495-97 93425'.' * 3615 93S00C 501-69 9442C 1100-2 9lS95M 3488-125 

3488-113 9308M 495-98 * 3640 3489-39 9480 4140-77 CCDlll 2964-1 

74S00 492-49 9309C 497-105 3475-96 93S00M 501-70 95HOOC 3489-47 2964-47 

74S02 ,494-143 9309M 497-106 93427C 3459-82 3489-40 95H90C 510-106 CCD121 2964-52 

74S03 491-185 9310C 480-127 93427M 3459-107 93S10C 480-176 2946-75 CCD122 2964-2 

74S04 478-18 9310M 480"128 9342C 475-68 93S10M 480-177 95H90M 510-107 2964-51 

74S05 477-97 9311C 484-21 9342M 475-69 93S12C 499-186 2946-76 CCD133 2964-3 

74S08 489-175 9311M 484-22 93436C 3460-53 93S12M 499-187 95H91C 510-86 2964-49 
93S137C 484-16 2946-58 CCD142 2964-4 74S10 491-24 9312C 499-121 93436M 3460-71 
93S137M 484-17 95H91M 510-87 2964-54 74S109 487-149 9312M 499-122 93438C 3461-2 93S16C 478-154 2946-59 CCD143 2964-5 74S11 489-78 9313C 499-138 93438M 3461-21 93S16M 478-155 9600C 500-133 2964-55 74S112 488-127 9313M 499-139 93446C 3460-57 93S41C 475-56 9600M 500-134 CCD221 2963-142 

74S113 488-90 9314C 495-156 93446M 3460-77 93S41M 475-57 9601C 500-107 CCD222 2964-48 
74S132 507-143 9314M 495-157 93448C 3461-3 93S42C 475-83 9601M 500-108 CCD321 2962-73 
74S133 492-127 9316C 478-101 93448M 3461-25 93S42M 475-84 9602C 500-176 3488-9 
74S134 492-109 9316M 478-102 9344M 475-108 93S43C 475-144 9602M 500-177 CCD321A 2968-52 
74S135 494-158 93174C 486-44 93450C 3462-71 \I 228-3 96101 484-95 CCD341A 2963-50 
74S138 483-186 93178C 2463-152 93450M 3462-97 93S43M 475-145 96101C 2469-37 CCD460 3488-39 
74S139 483-83 93178M 2463-153 93451C 3462-74 228-3 9S101M 2469-38 CET200 2948-52 
74S140 484-53 9317CC 2464-7 93451M 3462-105 93S46C 474-73 96103M 2476-5 DCM-l 1755-3 

2471-50 9317CM 2464-8 93452C 3461-112 93S47C 474-74 96106 2473-41 El00422 3473-42 
74S15 489-30 9318C 508-126 3461-112 93S47M 474-75 9612C 2471-39 ECl-Array 4140-78 
74S151 499-185 9318M 508-127 93452M 3462-10 93S62C 509-16 9614C 2471-40 Fl0000C 469-57 
74S153 498-57 9319C 481-72 3462-10 93S62M 509-17 9614M 2471-41 3489-48 
74S157 499-54 9319M 481-73 93453C 3461-113 93Z450 * 3652 9615C 2474-56 FlO0101 * 658 
74S158 498-148 9320C 508-1 3461-113 3462-72 9615M 2474-57 470-34 
74S167 507-25 932Dr.1 481-74 93453M ·3462-12 93Z450A * 3652 9616 2469-25 FlO0102 * 658 
74S174 486-81 9321C 483-48 3462-12 3462-63 9616E 2469-26 470-36 
74S175 485-150 9321M 483-49 93458C * 3661 93Z451 * 3652 9616M 2469-27 Fl00l07 * 658 
74S189 3471-25 9322C 499-3 3458-16 3462-75 9617C 2473-12 470-38 
74S194 501-173 9322M 499-4 93458M * 3661 93Z451A * 3652 9624C 505-142 Fl00l0C 467-59 

3489-38 9324C 474-39 3458-19 3462-66 9624M 505-143 Fl00l0M 467-60 
74S20 490-134 9324M 474-40 93459C * 3661 93Z510C * 3655 9625C 505-126 F100112 * 658 
74S22 490-76 932510C 3464-56 3458-20 3464-58 9625M 505-127 470-22 
74S253 498-7 932510M 3464-85 93459M * 3661 93Z510M * 3655 9634C 2472-7 FlOO113 * 658 
74S257 498-184 932511C 3464-60 3458-27 3464-87 9634M 2472-8 . 470-21 
74S258 498-108 9328C 503-1 93460M 3462-98 93Z511C * 3655 9636AC 2469-16 FlO0114 * 658 
74S260 494-24 3491:31 93471A * 3615 3464-61 9636AM 2469-17 470-92 
74S289 3471-16 9328M 503-2 93471C * 3615 93Z51H.' * 3655 9637AC 2474-50 FlO0117 * 658 
74S30 492-103 3491-32 * 3543 3464-89 9637AM 2474-51 470-30 
74S32 493-161 9334C 496-23 3481-52 93Z564 * 3658 9640C 508-41 Fl 00 118 * 658 
74S40 490-38 \I 237-4 934711.1 * 3615 3466-75 2478-3 470-32 
74S51 493-12 9334M 496-24 * 3643 93Z565 * 3658 9640M 508-42 FlOOl22 * 658 
74S64 493-105 'I[ 237-4 3481-82 3466-76 2477-61 470-15 
74S65 493-113 9338C 496-157 93475 * 3615 9401C 506-11 9641M 508-43 Fl00123 * 658 
74S74 485-103 236-14 * 3646 2467-4 9643 2481-76 470-24 
74S86 495-53 9338M 496-158 3477-46 1085-11 9645 2483-83 F100124 * 658 
75107A 2474-19 \I 236-14 93479DC * 3615 9401M 506-12 9650 2963-8 470-70 
751078 2474-36 93407C 496-159 * 3649 2467-5 9665 2480-70 F100125 * 658 
751088 2474-41 93407M 496-160 3475-14 1085-12 2890-23 470-71 
75110A 2472-17 9340C 476-42 9348C 509-45 9402C 1085-7 9666 2480-87 FlOO126 * 658 
75150 2469-20 9340M 476-43 9348M 509-46 9402M 1085-8 2890-24 470-20 

Arranged alphanumerically from left to right. 
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ADVERTISERS' PRODUCT !NDE!C 

Davlea Paga-Llna Davlea Paga-Llna Davlea Paga-Llna Davlea Pllia-Llna Davlea Plga-Lin Davie. PI.I-Lln. 

Fairchild (Cont'd) Fl00470 * 3615 Fl0415AC * 3615 Fl0Z416A * 3619 F3533-35 * 1282 F40161BC 451-48 
* 3620 * 3618 3459-60 . ?4~5-99 F40161BM 451-49 

Fl00130 * 658 470-54 3475-40 F16000 * 1253 F3533-45 * 1282 F40162BC 452-104 
470-40 * 3615 Fl0415C * 3615 * 1297 3485-125 F40162BM 452-105 

Fl00131 * 658 * 3628 * 3618 F16008 1097-120 F3564-25 * 1282 F40163BC 451-24 

~ 470-26 3481-39 3475-28 1061-3 3486-48 F40163BM 451-25 
Fl00136 * 658 Fl00474 * 3615 Fl0416 468-146 F16016 1097-121 F3564-35 * 1282 F4016C 2417-62 .,.~ 

470-17 * 3629 F10416C 3459-61 1077-26 3486-97 F4016M 2417-63 
Fl00141 * 658 470-53 Fl0422 * 3615 F16032 * 1298 F3565·25 * 1282 F40174BC 455-163 

~ 470-69 * 3615 * 3620 1100-7 3486-65 F40174BM 455-164 
Fl00142 * 658 * 3629 3473-43 * 1298 F3565-35 * 1282 F40175BC 455-146 l)) 

470-43 3477-37 Fl0422C * 3615 1077-27 3486-98 F40175BM 455-147 § Fl00145 * 658 Fl00480 * 3630 * 3620 F16081 1097-125 F3566 * 1283 F4017BC 452-78 
470-47 470-56 3473-41 F16082 1097-130 F3568 * 1283 F4017BM 452-79 ~: * 658 * 3630 Fl0470 * 3615 F16105 1097-127 F3569 * 1283 F4018BC 453-113 

3470-88 3483-64 * 3621 F16201 1097-133 F3570 * 1284 F4018BM 453-114 B 
Fl0014C 469-82 F100Z416 470-44 469-24 F16202 1097-128 F380 4140-81 F40192BC 452·158 
Fl0014M 469·83 3459·63 Fl0470C * 3615 F16203 1097·123 F3846 2487·20 F40192BM 452·159 
Fl00150 * 658 Fl0l00 468·30 * 3621 F16204 1097·122 F3850 * 1268 F40193BC 451·78 

470·41 Fl0l0l 468·51 3481-40 F16413 1097·124 F3851 * 1268 F40193BM 451·79 
Fl00151 * 658 Fl0l02 468·23 Fl0474C * 3615 F16425 1097·132 F3853 * 126D F40194BC 462·147 

470·28 Fl0l03 467·146 * 3622 F16456 * 1302 F3856 * 1268 3489-66 
Fl00155 * 658 Fl0l04 467·126 469·15 1097·131 F3861 * 1268 F40194BM 462·148 

470·62 Fl0l05 468·43 * 3615 1100·14 F3864 1091·151 3489·54 
Fl00156 * 658 Fl0l06 468·17 * 3622 F16488 * 1303 F3870 * 1253 F40195BC 463·10 

470-66 
Fl0l07 468-89 3477·38 1097·126 1090·57 3489·67 

FlO 0 158 * 658 F40195BM "'----

Fl0l09 468·35 Fl0480 469·31 1100·11 If 238·6 463·11 
470·67 

F10110 467·137 3483·65 F16802 1097·129 * 1253 3489·55 
Fl00160 * 658 Fl0lll 468·1 Fl0501 468·52 F200 4140·79 1061·4 F4019BC 457·165 

470·90 Fl0502 468·24 F201 4140·80 If 238·6 F4019BM 457·166 
Fl00163 * 658 Fl0113 468·84 

Fl0503 467·147 F232 3468·10 F3870·PEP * 1253 F4020BC 452·14 
470·58 Fl0114 469·92 

Fl0504 467·127 F264 3468·11 1765·29 F4020BM 452·15 
Fl00164 * 658 Fl0115 469·108 

Fl0505 468·44 F2708 3463·81 If 238·6 F4021BC 463·44 
470·64 Fl0116 469·93 

Fl0506 468·18 F2708·1 3463·73 F3871 * 1268 3490·74 
Fl00165 * 658 Fl0117 468·70 

Fl0507 468·90 F2716 3465-65 F3872 * 1254 F4021BM 463·45 
470·85 F10118 468·58 

Fl0509 468·36 F2716·1 3465·31 1090·47 3490·86 
FlOO166 * 658 Fl0119 468·64 Fl0510 467·139 F2732 3466·59 * 1254 F4022BC 453·88 

470·12 F10121 468·77 Fl05100 468·31 F2847 3491·78 1061·5 F4022BM 453·89 
Fl0016C 467·41 Fl0123 467·88 Fl0511 468·3 F2847L 3491·79 F3876 1090·48 F4023BC 457·47 
F10016M 467·42 Fl0124 469·75 Fl0513 468·85 F2847LM 3491·75 1061·6 F4023BM 457·48 
Fl00170 * 658 Fl0125 469·70 Fl0514 469·94 F2847M 3491·76 F3878 1090·58 F4024BC 451·151 

470·18 Fl0130 468·96 Fl0515 469·109 F2901A 1049·9 1061·7 F4024BM 451-152 
FlO 0 171 * 658 Fl0131 467·96 Fl0516 469·95 F2901AC 476·32 F38C70 * 1257 F4025BC 458·118 

470·60 Fl0132 468·110 Fl0517 468·71 1085·82 1090·59 F4025BM 458·119 
Fl00179 * 658 Fl0133 468·120 Fl0518 468·59 F2901AM 476·33 * 1257 F4027BC 456-99 

470·8 Fl0134 468·104 Fl0519 468·65 1085·83 1061·8 F4027BM 456·100 
Fl00180 * 658 F10135 467·120 Fl0521 468·78 F2903 1049·10 F38E70 * 1258 F4028BC 453·161 

470·11 Fl0136 467·45 Fl0523 467·89 F2903C 476·34 1090·43 F4028BM 453·162 
Fl00181 * 658 Fl0137 467·54 Fl0524 469·76 1085·84 1090·60 F4029BC 453·131 

470·10 Fl0141 469·58 Fl0525 469·71 F2903M 476·35 * 1253 F4029BM 453·132 
Fl00182 * 658 3489·53 Fl0530 468·97 1085·85 1061·9 F4030BC 459·6 

470·14 Fl0145A 3470·89 Fl0531 467·98 F2910C 1098·133 F38L72 1090·49 F4030BM 459·7 Fl00183 * 658 Fl0145AC 468·152 Fl0532 468·111 F2910M 1098·134 1061·10 F4031BC 463·164 470·9 Fl0153 468·121 Fl0533 468·122 F29704C 3471·84 F38L76 1090·50 3491·46 Fl0D194 * 658 Fl0158 469·44 Fl0534 468·105 1086·30 1061·11 F4031BM 463·165 470·94 Fl0159 469·39 Fl0535 467·121 F29704M 3471·85 F40014AM 465·19 3491·48 Fl00220 470·72 Fl0160 469·120 Fl0536 467·46 1086·31 F40014BC 465·20 F4034BC 463·63 1049·19 
F100221 470·80 

Fl0161 467·69 Fl0537 467·55 F29705C 3471·58 F4001BC 458·151 F4034BM 463·64 

Fl00222 470·87 
Fl0162 467·61 Fl0541 469·59 . 1086·32 F4001BM 458·152 F4035BC 463·22 

Fl00223 470·81 
Fl0164 469·49 Fl0545A 3470·90 F29705M 1086·33 F4002BC 458·87 3489·68 

Fl00224 470·79 
Fl0165 469·113 Fl0545AM 468·153 F3357M 3491·81 F4002BM 458·88 F4035BM 463·23 

Fl002416 * 3627 
Fl0168 468·116 Fl0553 468·123 F3516·35 3485·17 F4006BC 463·136 3489·56 

Fl00402 * 658 
Fl0171 467·82 Fl0558 469·45 F3516·45 3485·38 3489·119 F4040BM 451·179 

470·46 Fl0172 467·77 Fl0559 469·40 F3528·10 * 3664 F4006BM 463·137 F4041BC 449·136 

* 658 
Fl0173 468·130 Fl0560 469·121 3480·11 F4006M 3489·123 F4041BM 449·137 

3470-87 Fl0174 469·32 Fl0561 467·70 F3528·12 * 3664 F4007UBC 450·145 F4042BC 459·105 

Fl0041 3490·129 Fl0175 468·135 Fl0562 467·62 3480·26 F4007UBM 450·146 F4042BM 459·106 

Fl00414 * 3615 Fl0176 467·113 Fl0564 469·50 F3528·15 * 3664 F40085BC 449·83 F4043BC 459·146 

* 3624 Fl0m 469·66 Fl0565 469·114 3480·49 F40085BM 449·84 F4043BM 459·147 
470·49 Fl0179 467·1 Fl0566 467·29 F3528-2D * 3664 F4008BC 449·31 F4044BC 459·127 

Fl00414C * 3615 Fl0180 467·9 Fl0568 468·117 3480·88 F4008BM 449·32 F4044BM 459·128 

* 3624 Fl0181 467·22 Fl0570 469·118 F3528-35 * 3664 F40097BC 450·92 F4046BC 464·47 
3472-69 Fl0186 467·109 Fl0571 467·83 3481·12 F40097BM 450·93 2945·43 
3472·69 Fl0192 467·92 Fl0572 467·78 F3528L * 3665 F40098BC 450·169 F4046BM 464·48 

Fl00415 * 3615 Fl0210 467·138 Fl0573 468·131 F3528L·l0 * 3664 F40098BM 450·170 2945·44 

* 3625 Fl0211 468·2 Fl0574 469·33 3480·12 F4011BC 457·88 F4047BC 462·12 
470·52 Fl0212 468·12 Fl0575 468·136 F3528L·12 * 3664 F4011BM 457·89 F4047BM 462·13 

Fl00415A * 3615 Fl0231 467·97 Fl0576 467·114 3480·27 F4012BC 457·13 F4049BC 450·15 
* 3625 Fl0410C * 3615 Fl0579 467·2 F3528L·15 * 3664 F4012BM 457·14 F4049BM 450·16 

469·12 Fl0414C . * 3615 Fl0580 467·10 3480·50 F4013BC 455·88 F404BC 451·180 
Fl00415C * 3615 3472·70 Fl0581 467·23 F3528L·20 * 3664 F4013BM 455·89 F4050BC 450·50 

* 3625 3472·70 Fl0586 467·110 3480·89 F4014BC 463·113 F4050BM 450·51 
3475·32 Fl04141.1 * 3615 Fl0592 467·93 F35316 * 1281 3490·73. F4051BC 2423·90 

Fl00416 * 3626 3472·72 Fl0610 467·140 F3532·30 * 1282 F4014BM 463·114 F4051BM 2423·91 
470·45 3472·72 Fl0611 468·4 3485·84 3490·85 F4052BC 2423·22 

Fl00416C * 3626 Fl0415 * 3615 Fl0612 468·13 F3532-35 * 1282 F4015BC 462·114 F4052BM 2423·23 
3459·68 * 3618 Fl0631 467·99 3485·98 3489·91 F4053BC 2419·97 

Fl00422 * 3615 469·13 Fl0Z416 * 3619 F3532·45 * 1282 F4015BM 462·115 F4053BM 2419·98 
470·50 Fl0415A * 3615 468·147 3485·124 3489·96 F4066BC 2417·37 

Fl00422C * 3615 * 3618 * 3619 F3533·30 * 1282 F40160BC ·452·132 F4066BM 2417·38 
3473·40 469·14 3459·64 3485·85 F40160BM 452·133 F4067BC 2424·103 

If Indicates page number in Application Note Oirpctory. 
* Indicates additional data is provided on the page noted. 
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PICI-Llnl Device Page-Llnl Davlce Pagl-Llnl Davlce Plgl-Llnl DavlcD Plgs-Llna Dnlce Plgl-Lln, 

Fairchild (Cont'd) F464 3488-40 F6803 * 1270 F68B09E * 1272 GE0750 4140-84 uA317 2959-74 
F4702BC 464-13 1091-65 * 1274 GE1000 * 4316 uA318 2910-49 

F4067BM 2424-104 2486-28 * 1270 1091-94 4140-85 2933-38 
F4068BC 457-132 1085-41 1061-15 * 1272 GE2DDD * 4316 uA324 2913-58 
F4068BM 457-133 F4702BM 464-14 F6808 * 1278 * 1274 4140-86 uA3303C 2913-87 
F4069UBC 450-175 2486-29 1091-128 1061-22 GLOW-16 1769-19 uA339 2895-15 
F4069UBM 450-176 1085-42 * 1278 F68B10 3472-50 GT0750 * 4316 uA339A 2894-41 
F4070BC 459-8 F4703BC 460-96 1061-16 3472-50 HD10104 467-128 uA3403 2944-17 
F4070BM 459-9 1085-37 F68D9 * 1272 

F68B21 1092-86 LM1014 2906-67 uA3403C 2913-88 
F4071BC 458-44 F4703BM 460-97 1091-113 1102-56 LM1014A 2906-68 uA3448A 2476-42 
F4071BM 458-45 1085-38 * 1272 

F68B308 3484-54 Microflamel 1622-1 uA348 2943-27 
F4072BC 458-10 F4704BC 449-53 F68B40 1092-107 PEP-45 * 1711 uA376C 2959-114 
F4072BM 458-11 1085-33 1061-17 F68B50 1092-2 * 1716 uA393 2893-54 
F4073BC 456-153 F4704BM 449-54 F6809E * 1272 F68B52 1092-139 1767-13 uA393A 2893-9 
F4073BM 456-154 1085-34 * 1274 F68B54 1091-155 PEP6R * 1718 uA398 2967-82 
F4075BC 458-24 F4705BC 449-58 1091-92 F8 * 1253 1622-3 uA4136C 2943-45 
F4075BM 458-25 1085-29 * 1272 * 1268 SH123 2952-107 uA4136M 2942-48 
F4076BC 455-122 F4705BM 449-59 * 1274 1096-106 SH1605 2960-100 uA431 2959-61 
F4076BM 455-123 1085-30 1061-18 \I 238-6 \I 281-2 uA494 2960-101 
F4077BC 459-46 F4706BC 460-98 F681D * 1278 * 1253 SH2001C 485-27 uA494M 2960-102 
F4077BM 459-47 1085-39 3472-60 * 1268 SH2001M 485-28 uA555C 2951-34 
F4078BC 458-191 F4706BM 460-99 3472-60 1061-23 SH2002C 485-29 uA556C 2951-71 
F4078BM 458-192 1085-40 F6820 1092-83 \I 238-6 SH2002M 485-30 uA709AM 2924-9 
F4081BC 456-176 F4707BC 449-51 1102-53 . F9440 1077-28 SH2200C 485-31 uA709C 2932-9 
F4081BM 456-177 1085-31 F6821 * 1279 F9440C 1099-132 SH2200M 485-32 uA709M 2929-4 
F4082BC 456-138 F4707BM 449-52 

1092-84 F9440M 1099-133 SH223 2952-108 uA710C 2892-15 
F4082BM 456-139 1085-32 

1102-54 F9443 * 1286 SH3002C 2419-6 uA710M 2891-24 
F4085BC 457-183 F4708C 1085-35 

F68316 * 1281 
1100-1 SH3002M 2419-7 uA711C 2893-47 

F4085BM . 457-184 F4708M 1085-36 F9444 * 1285 SH3003C 2420-25 uA711M 2893-28 
F4086BC 458-1 F4710BC 460-106 3485-18 * 1287 SH3003M 2420-26 uA714 2911-56 
F4086BM 458-2 3471-104 F68332 * 1282 1100-4 SH323 2952-109 2915-27 
F4093BC 464-147 1085-47 3486-21 

F9445 * 1285 SPARK-16 1769-20 uA714C 2911-107 
F4093BM 464-148 F4710BM 460-107 F6840 * 1279 * 1288 TBA641 2896-76 2916-34 
F4104BE 464-1 3471-105 1092-105 1099-134 TBA820 2896-77 uA714E 2915-33 
F4104BM 464-2 1085-48 F6844 * 1279 * 1285 UA739 2897-183 uA715C 2913-144 
F4116-2 3468-91 F4720AC 460-112 1092-42 * 1288 ZN54170 3470-48 2932-4 
F4116-3 3469-3 3473-27 F6845 * 1276 1077-29 u78HG 2959-38 uA715M 2913-145 
F4116-4 3469-22 F4720AM 460-113 1092-25 F9446 * 1285 u79HGA 2960-22 2929-40 
F4164 * 3666 F4720C 460-114 F6845A * 1276 * 1292 u79M08C 2957-31 uA723C 2959-90 

3469-66 3473-28 F6846 * 1280 1100-5 uA0801 2441-30 uA723M 2959-91 
F4164-12 * 3666 1085-51 1092-118 F9447 * 1285 uA0801C 2443-39 uA725A 2911-77 

3469-73 F4720M 460-115 F6847 1101-107 * 1293 uA0801E 2441-46 uA725AM 2919-41 
F4164-15 * 3666 3473-29 F68488 * 1280 1100-6 uA0802 2442-31 uA725C 2924-27 

3469-82 1085-52 1092-63 F9448 * 1285 uA0802A 2442-32 uA725E 2911-78 
F4164-20 * 3666 F4721BC 460-164 

F685D * 1280 * 1294 uA0802B 2443-49 uA725M 2921-17 
3470-9 F4721BM 460-165 

2486-4 1099-135 uA0802C 2444-4 uA726C 2968-9 
F4510BC 452-160 F4723BC 459-84 
F4510BM 452-161 F4723BM 459-85 * 1280 F9449 * 1285 uA10l 2929-21 uA726M 2968-10 

F4511BC 455-44 F4724BC 460-43 1091-163 * 1295 uA101A 2909-18 uA727C 2888-30 

2464-25 F4724BM 460-44 1102-28 1099-136 uA101AM 2923-56 uA727M 2888-31 

F4511BM 455-45 F4725BC 460-100 F6852 * 1281 F9454 1099-137 uA105M 2959-124 uA7332 2896-140 

2464-26 1085-49 1092-137 F947D * 1285 uA108 2911-151 uA733C 2888-71 

F4512BC 461-142 F4725BM 460-101 1102-78 * 1296 uA108AM 2918-46 uA733M 2888-72 

F4512BM 461-143 1085-50 F6854 * 1281 
1099-138 uAl08M 2922-54 uA734C 2892-22 

F4514BC 454-114 F4726BC 1085-53 1091-152 F95000 470-3 uA109M 2952-51 uA734M 2891-37 

F4514DM 454-115 F4726BM 1085-54 F6856 * 1277 
3489-49 uAlllM 2891-41 uA739 2897-184 

F4515BC 454-116 F4731BC 462-145 2487-21 
F95002 469-136 uAI17 2959-72 2940-8 

F4515BM 454-117 3491-65 * 1277 
F95003 469-138 uA118 2910-48 uA7392 2906-69 

F4516BC 451-80 F4731BM 462-146 1091-153 
F95004 469-134 uA124 2913-56 2964-129 

F4516BM 451-81 3491-66 F68708 3463-82 
F95010 469-127 uA139 2894-61 \I 276-10 

F4518BC 453-20 F4734BC 455-46 F95016 469-126 uA139A 2894-30 uA741 2909-28 

F4518BM 453-21 2464-59 
F68716 3465-66 F95029 469-129 uA1458 2909-2 uA741AM 2920-6 

F4519BC 461-126 F4734BM 455-47 
F6882 * 1278 F95101 469-140 uA 1458C 2939-40 uA741C 2930-45 

F4519BM 461-127 2464-60 
1091-102 F95102 469-135 uA148 2942-28 uA741E 2911-95 

F4520BC 451-125 F4735BC 461-13 F68AOO 1091-137 F95103 469-131 uA1488 2469-54 uA741EC 2920-5 
F4520BM 451-126 1085-55 F68A02 1091-103 F95105 469-139 uA1489 2473-21 uA741M 2929-9 
F4522BC 453-5 F4735BM 461-14 F68A09 * 1272 F95106 469-133 uA1489A 2473-30 uA747AM 2937-32 
F4522BM 453-6 1085-56 1091-114 F95107 470-1 uA1558M 2938-48 uA747C 2939-41 
F4526BC 451-116 F4736BC 460-146 * 1272 F95109 469-137 uA193 2893-43 uA747EC 2937-33 
F4526BM 451-117 F4736BM 460-147 1061-19 F95110 469-130 uA193A 2893-5 uA747M 2938-49 
F4528BC 462-27 F64K-12 3469-74 F68AD9E * 1272 F95111 469-132 uA201 2932-6 uA748C 2930-58 
F4528BM 462-28 F64K-15 3469-83 * 1274 F95115 470-7 uA201AM 2923-57 uA748M 2929-24 
F4531BC 466-23 F64K-20 3470-10 1091-93 F95116 470-6 uA208AM 2918-47 uA749 2897-185 
F4531BM 466-24 F68-PEP 1761-27 * 1272 F95124 470-5 uA208M 2922-55 uA749C 2937-39 
F4532BC 466-1 F68DO * 1253 * 1274 F95130 470-2 uA209M 2952-52 uA749D 2940-34 
F4532BM 466-2 * 1269 1061-20 F95231 469-128 uA217 2959-73 uA757 2900-100 
F4539BC 461-79 * 1278 F68A10 3472-55 F95HOOC 470-4 uA224 2913-57 uA759 2909-75 
F4539BM 461-80 1091-136 3472-55 FACT * 660 uA2240C 2951-20 2913-2 
F4553BC 453-46 * 1253 F68A21 1092-85 FAIRCAD * 4317 uA2240M 2951-21 2925-33 
F4553BM 453-47 * 1269 1102-55 FCB8010 2898-119 uA239 2895-14 uA759C 2909-76 
F4555BC 454-27 * 1278 F68A332 3485-100 FCM7040 2906-49 uA239A 2894-40 2913-3 
F4555BM 454-28 1061-12 F68A40 1092-106 

FQ3467 2889-154 uA248 2943-26 2930-39 
F4556BC 454-39 F6801 * 1270 FQ3468 2889-155 uA2903 2894-1 uA760C 2892-29 
F4556BM 454-40 1091-74 F68A50 1092-1 FQ3724 2889-134 uA293 2893-53 uA760M 2892-30 
F4557BC 463-175 * 1270 

1102-29 FQ3725 2889-135 uA293A 2893-8 uA776 2911-172 
3491-54 1061-13 F68A52 1092-138 FS-l 1622-2 uA301A 2931-51 uA776C 2911-157 

F4557BM 463-176 F6801E * 1270 F68A54 1091-154 FS-I * 1711 uA305AC 2960-6 2912-29 
3491-50 1091-61 F68BOO 1091-138 Formulator 1621-4 uA305C 2959-28 2939-24 

F4582BC 449-70 F680Z * 1278 F68BD9 * 1272 GE0020 .. 4316 uA3086M 2889-6 uA776M 2912-30 
F4582BM 449-71 1091-101 1091-115 4140-82 uA308AC 2919-19 2938-13 
F4583BC 464-110 * 1278 * 1272 GE0500 * 4316 uA309C 2952-53 uA7805C 2952-73 
F4583BM 464-111 1061-14 1061-21 4140-83 uA311C 2892-36 uA7805M 2952-74 

Arranged alphanumerlcally from left to right. 
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ADVERTISERS' PRODUCT INDlEj( '-, . , 

Davlel Pllil-Llna Davlea Pagl-Llna Dlvlel Plgl-Llnl Davlea Paga-Llnl Davlel Pagl-Llnl Dsvici Pagl-Llnl 

Fairchild (Cont'd) uAF774B 2942-20 r.iB7132E * 3679 1.188418 * 3676 1.188854 * 1306 I.lBLa282 * 1305 
uAF774BM 2942-21 3462-88 3480-73 1051-3 1098-50 

I 

uA7806C 2953-19 uAF774L 2944-20 1.107132H * 3679 1.188464·10 * 3672 1.1888541 * 1306 I.lBL8283 * 1305 : 
uA7808C 2953-83 3462-76 3468-57 1087-46 1098-45 
uA7808M 2953-84 Fujitsu America UB7132Y * 3679 MB8464·10L * 3672 * 1306 1.IBL8284A * 1305 ,; ; 

uA7812C 2954-52 3462-67 3468-58 1051-4 1098-20 
uA7812M 2954-53 FBC304D2A * 3668 MB7134E * 3679 MB8464·15 * 3672 MB8854A * 1306 1.IBL8286 * 1305 
uA7815C 2955·14 3468·9 3485·67 3468·59 1087·23 1098·39 
uA7815M 2955·15 FBC3041.11A * 3668 I.IB713411 * 3679 I.lB8464·15L * 3672 * 1306 1.'BL8287 * 1305 
uA7818C 2955·84 3468·8 3485·66 3468·60 1051·5 1098·34 

I uA7818M 2955·85 FBr,'31DB * 3668 MB7136E 3484·109 1.'B88201 * 1306 I.'B8854L * 1306 I.'BL8288 * 1305 
uA7824C 2956·38 3468·4 MB7136H 3484·108 1087·17 1087·24 1098·15 
uA7824M 2956·39 FBU32DA * 3668 1.18713711 * 3679 * 1306 * 1306 l,lBL8289 * 1305 -
uA7885 2953·120 3468·5 3464·59 1049·24 1051·6 1098·11 '0 

uA78G 2959·37 FBlA420 * 3671 1A87138E * 3679 MB88202 * 1306 MB8855 1087·25 UBI.1100422 * 3681 Ie: 
uA78H 2959·11 FBIl42DA * 3671 3464·90 1087·18 MB8857 1087·26 3473·44 I. 
uA78H05 2952·128 3468·7 MB7138E·\'I * 3679 * 1306 MB8858 1087·27 3473·89 
uA78H05A 2952·129 FBlA43DA * 3671 497·78 1049·25 MB8866 1097·111 UBI.11DD470 . * 3681 
uA78H08C 2953·111 3468·6 * 3679 1.IB88401 * 1306 1101·26 470·55 
uA78H12 2954·99 3484·110 1087·37 MB8868A 2487·59 * 3681 
uA78HG 2959·13 Fujit3u I.IB713811 * 3679 * 1306 I.lB8876 * 1308 3481·21 
uA78L05C 2952-6 Microelcctronic3, 3464·62 1049-26 1101·124 r.lB1J100474 * 3681 
uA78L09C 2953·122 IAB7141E * 3679 IAB8841 * 1306 MB8876A * 1308 470·51 

uA78L 12C 2954·12 
Inc. 3466·21 1087·28 1091·21 I.IBI.1100474·15 * 3681 

uA78L 15C 2954·110 B200 4140·87 
I.IB7141H * 3679 * 1306 1101·27 3477·29 

uA78L62C 2953·48 3466·19 1049·27 I.IBB877 * 1308 1,181.1100474·20 * 3681 
; 

B2000 4140·88 U87142E * 3679 IABB8411 * 1306 1092·56 3477·31 --l 
uA78L82C 2953·118 B500 4140·89 3466·22 1087·38 1093·108 1,191.1100480 * 3680 uA78M05C 2952·34 C1275 4140·90 
uA78M05M 2952·35 C2000 4140·91 

1A97142E·\·1 * 3679 * 1306 1094·137 3483·62 

uA78M06C 2953·3 C2000H 4141·130 
497·79 1049·28 1095·146 UBI.I10415A * 3681 

* 3679 1,IB88413 * 1306 1099·100 3475·61 uA78M06M 2953·4 C3900 4140·92 
uA78M08C 2953·70 4141·131 

3466·24 1087·39 1101·125 I.IBl.11 0415AH * 3681 

uA78M08M 2953·71 
C3900H 3485·69 * 1306 l,lB8877A * 1308 3475·41 
C770 4140·93 1.187142H * 3679 1049·29 1091·22 I.!Bl.ll0422E * 3681 uA78M12C 2954·25 MB1412A 506·29 3466·20 UB8842 * 1306 1101·28 469·7 uA78M12M 2954·26 2467·23 

uA78M15C 2954·123 1.IB7143/1 * 3678 1087·29 MBL6800 1091·139 * 3681 
MB3759 2960·108 3466·77 * 1306 1061·24 3473·51 uA78M15M 2954·124 MB3760 2960·109 1A9714411 * 3678 MBL6802 1091·104 1.1 B 1,1 1 042211 * 3681 uA78M24C 2956.15 MB4111 2481·68 3466·78 

1049·30 
uA78M24M 2956·16 1.1988421 *.1306 1061·25 469·8 

MB4112 2481·69 MB8116E 3469·4 MBL6809 1091·116 * 3681 uA78MG 2959·36 MB425 1093·102 MB8116H 3468·92 
1087·40 

1061·26 3473·45 
uA78P05 2952·134 MB426 1093·103 MB8117·10 3468·64 

* 1306 
MBL68A09 1091·117 /.lBlll04221i * 3681 uA78S40 2960·103 MB6001 2948·62 MB8117·12 3468·72 

1049·31 
1061·27 469·9 

~ 281·14 MB6002 2948·63 MB8118·10 3468·65 
I.IB88423 * 1306 MBL68B09 1091·118 * 3681 

uA78S40M 2960·104 I.IB7072E * 3581 MB8118·12 3468·73 
1087·41 1061·28 . 3473·53 

~ 281·14 469·5 MB8128·10 3480·13 * 1306 1,IBLB031 * 1307 1,19r.tl0470 * 36Bl uA7905C 2956·111 * 3681 MB8128·15 3480·51 
1049·32 1061·29 3481·41 

uA7905M 2956·112 3473·48 MB8132E 3469·49 UB8843 * 1306 MBL8035 1093·21 1.1 B 1,1 1 04 70A·15 * 3681 
uA7908C 2957·37 MB707211 * 3681 MB8132H 3469·48 

1087·30 1061·30 469·23 
. uA7908M 2957·32 469·6 I.IB81416·10 * 3672 

* 1306 MBL8039 1093·22 * 3681 
uA7912C 2957·81 * 3681 3469·39 1049·33 1061·31 3481·19 
uA7912M 2957·82 3473·52 1.IB81416·12 * 3672 

1,198844 * 1306 MBL8041A 1094·2 I,IBUI0470A·20 * 3681 
uA7915C 2957·126 IJB7121E * 3679 3469·40 1087·31 1095·100 469·25 
uA7915M 2957·127 3461·115 MB81416·15 * 3672 

* 1305 1096·60 * 3681 
uA791C 2931·14 3461·115 3469·41 1049·34 MBL8048 1093·50 3481·22 
uA798 2913·52 1,!B7121H * 3679 I.IBB167A·45 * 3675 MB8845 1087·32 1061·32 1.181.110474 * 3681 
uA798C 2939·32 3461·103 3483·69 MB8846 1087·33 MBL8049 1093·51 3477·32 
uA79E02 2956·85 3461·103 1,IB8167A·55 * 3675 

MB8847 1087·34 1061·33 1,IBI,11 0480 * 3580 
uA79E02C 2956·86 1,187122E * 3679 3483·74 MB8848 1087·35 r.lBL8051 * 1307 3483·63 
uA79G 2960·30 3461·118 1.188167A·70 * 3675 MB8849 1087·36 1063·1 MBM2147E 3481·92 
uA79M05C 2956·96 3461·118 3483·81 M8BB501 * 1306 I.1BL8086 * 1305 MBM2147H 3481·60 
uA79M05M 2956·97 1.I07122H * 3679 I,IB8168·55 * 3675 1087·42 1097·141 MBM2147H·35 3481·32 
uA79M12C 2957·68 3461·105 3481·81 * 1306 * 1305 MBM2147H·45 3481·45 
uA79M12M 2957·69 3461·105 M08168·70 * 3575 1049·35 1077·30 MBM2148·45 3477·40 
uA79M15C 2957·112 IAB7123E * 3679 3483·21 UB88503 * 1306 IABLB086·1 * 1305 MBM2148·55 3477·50 
uA79M15M 2957·113 3461·5 MB8216E 3468·80 1087·43 1097·142 MBM2148·55L 3477·51 
uA79MG 2960·29 1,10712311 * 3679 rAB8264·15 * 3573 * 1306 * 1305 MBM2149·45 3477·41 
uA8T26A 2477·10 3460·117 3469·84 1049·36 1077·31 MBM2149·55L 3477·52 
uA8T26AM 2477·11 1,IB7124E * 3679 UB8264·20 * 3673 MBB851 * 1306 I.lBL8086·2 * 1305 MBM2149·70 3477·71 
uA8T28 2477-25 3461·10 3470·11 1087·19 1097·143 MBM2149L·55 3477·53 
uA8T28M 2477·26 UB7124H * 3679 UB8264A·l0 * 3573 * 1306 * 1305 1.IBI.127128·25 * 3674 
uA9706C 2439·35 3460·120 3469·67 1049·37 1079·1 3467·19 
uA9708 2963·13 1.137127H * 3679 MD8264A·12 * 3673 1.ISB851A * 1306 1.IBL8087 * 1305 Wm2712B·30 * 3674 

1102·9 3463·105 3469·75 1087·20 1,IIlL8038 * 1305 3467·23 
uA9708C 2429·41 1.l37128 * 3679 1.IB8265·15 * 3673 * 1306 1098·59 MBM2716 3465·67 
uA9708M 2429·42 497·77 3469·85 1049·38 * 1305 MBM2716H 3465·32 
uAF198 2967·83 UB7128E * 3679 UB8265·20 * 3673 UBBB51L * 1306 1063·2 MBM2732A·20 3466·39 
uAF298 2967·84 3463·117 3470·12 1087·21 1,IBL8089 * 1305 MBM2732A·25 3466·42 
uAF771 2909·43 UB7128E·\'1 * 3679 MB8265A·I0 * 3673 * 1306 1098·9 MBM2732A·30 3466·48 

2933·1 3463·118 3469·68 1049·39 UBL80C39 * 1307 MBM2732A·30X 3466·49 
uAF771A 2922·40 I.IB7128H * 3679 1,IB8265A·12 * 3673 1,IB8853 * 1306 1093·23 MBM2732A·35 3466·53 
uAF771AM 2922·41 3463·107 3469·76 1087·22 * 1307 1,1I!!,12764·20 * 3674 
uAF771B 2927·27 MB7130E 3484·30 1,IB8266A·l0 * 3673 * 1306 1063·3 3466·84 
uAF771BM 2927·28 MB7130H 3484·31 3469·69 1049·40 I.IBL8oC49 * 1307 I.IBI.12764·25 * 3674 
uAF771L 2934·21 l.lB7131 * 3679 I,IDB266A·12 * 3673 1.IB88535 * 1306 1093·52 3466·91 
uAF772 2940·29 497·71 3469·77 1087·44 * 1307 I.I8f.12764·30 * 3674 
uAF772A 2936·41 I.lB7131E * 3679 MB8404E 3482·84 * 1306 1063·4 3466·99 
uAF772AM 2936·42 3462·87 MB8414E 3478·65 1051·1 MBL8243 1093·115 1.IBI.I27C64·25 * 3674 
uAF772B 2938·9 1.187131H * 3679 MB8416 * 3676 IAB88536 * 1306 MBL8243E 1094·146 3466·87 
uAF772BM 2938·10 3462·73 3480·71 1087·45 MBL8243N 1094·147 rABI.127C64·30 * 3674 
uAF772L 2940·43 rA87132 * 3679 1,108417 * 3676 * 1306 IABL8259A * 1305 3466·96 
uAF774 2944·13 497·72 3480·72 1051·2 1098·31 MBM93419 3472·33 

~ Indicates page number In Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Plgl-Llne Davici Plgl-Llne Davici Plga-Llna Davlea Pagl-Llne Davlee PIQI-Llnl Device Plgl-Llne 

General Instrument PIC1655A * 1319 HA-1608 * 3210 HA-2605 * 3226 HA-4620-2 * 3248 HA-511 0-5 * 3262 
1089-6 * 3287 * 3287 * 32117 * 3287 

ACF7092C 2962-20 * 1319 2967-2 2927-57 2941-28 2918-27 
ACF7301C 2962-21 1063-7 HA-1610-2 2966-136 II 266-18 HA-4620-5 * 3248 HA-5115-5 * 3262 
ACF7302C 2962-22 PIC1656 * 1319 HA-1615-2 2966-137 HA-2607 2930-27 * 3287 * 3287 
AY-5-8136 2486-46 1089-7 HA-1615-5 2966-138 HA-2620 * 3228 2941-29 2921-2 
AY-5-8136T 2486-47 * 1319 HA-1620 2966-68 * 3287 HA-4622-2 * 3248 HA-5130-2 * 3264 
AY-5-8816 2486-48 1063-8 HA-1625 2966-69 2910-4 * 3287 * 3287 
AY-5-8816T 2486-49 PIC1670 * 1309 HA-2400 * 3212 2925-53 2942-8 2914-20 
AY3-1015D 2487-63 I * 1319 * 3287 II 264-12 HA-4625-5 * 3248 HA-5130-5 * 3264 
AY3-1270 2907-10 1089-8 2888-32 II 264-13 * 3287 * 3287 
AY3-1350 2907-12 * 1309 2928-48 II 264-14 2942-13 2911-58 

II 273-4 * 1319 II 267-8 HA-2622 * 3228 HA-4741-2 * 3250 2914-22 
AY3-4592 2468-15 1063-9 HA-2404 * 3212 * 3287 * 3287 HA-5135-2 * 3264 
AY3-8470 2902-6 PIC1672 * 1319 * 3287 2928-4 2942-4 * 3287 
AY3-8475 2902-7 1089-9 2888-33 HA-2625 * 3228 HA-4741-5 * 3250 2914-21 
AY3-8500 2906-26 * 1319 2928-49 * 3287 * 3287 HA-5135-5 * 3264 

II 274-3 1063-10 HA-2405 * 3212 2928-5 2942-42 * 3287 
AY3-8500-1 2906-27 PIC16C55 * 1319 * 3287 HA-2627 2930-29 HA-4900-2 * 3284 2911-59 

II 274-3 1089-10 2888-34 HA-2630 * 3230 * 3287 2914-23 
AY3-8603 2906-28 * 1319 2932-28 *.3287 2894-59 HA-5141 * 3266 
AY3-8603-1 2906-29 1063-11 II 267-8 2887-26 HA-4902-2 * 3284 2931-23 
AY3-8605 2906-30 R03-2513 3453-7 HA-2420 * 3214 HA-2635 * 3230 * 3287 HA-5142 * 3266 
AY3-8605-1 2906-31 R03-5120 3484-27 * 3287 * 3287 2895-9 2940-9 
AY3-8606 2906-32 R03-9316A 3485-62 2967-85 2887-27 HA-4905-5 * 3284 HA-5142A * 3266 
AY3-8606-1 2906-33 R03-9316B 3485-39 II 265-6 HA-2640 * 3232 * 3287 2939-27 
AY3-8607-1 2906-34 R03-9316C 3485-19 HA-2425 * 3214 

* 3287 2895-44 HA-5144 * 3266 
AY3-8610 2906-35 R03-9332A 3486-24 * 3287 

2910-71 HA-4920 2894-58 2943-53 
AY3-8900 2906-36 R03-9332B 3485-126 2967-86 

2926-1 HA-4925 2895-37 HA-5144A * 3266 AY3-8900-1 2906-37 H'\-2645 * 3232 HA-4950 2891-17 2943-23 R03-9332D 3485-70 11 265-6 * 3287 HA-4955 2892-7 AY3-8910 * 1325 R03-9333B 3485-127 HA-2500 * 3216 HA-514A 2930-35 
2898-29 2910-72 HA-5062-2 * 3252 R03-9333C 3485-101 * 3287 2930-33 * 3287 

HA-5150 2923-11 
2906-~0 R03-9364B 3487-1 2928-46 HA-2650 * 3234 2930-16 

HA-5160-2 * 3268 
* 1325 R03-9364C 3486-78 HA-2502 * 3216 * 3287 1101-87 * 3287 HA-5062-5 * 3252 

AY3-8912 * 1325 
R03-9365B 3487-2 * 3287 2937-36 * 3287 

2924-49 

. 2898-30 
R03-9365C 3486-68 2932-22 HA-2655 * 3234 2934-25 

HA-5160-5 * 3268 

2906-41 
R03-9502 3485-65 HA-2505 * 3216 * 3287 HA-5062A-5 * 3252 * 3287 

* 1325 
1089-2 * 3287 2938-35 * 3287 

2924-50 

1101-88 
R03-9503 1089-3 2932-23 HA-2700 2911-123 2930-17 HA-5162-5 * 3268 

AY3-8913 * 1325 
R03-9505 3486-28 HA-2507 2933-17 2925-30 IIA-5062B-5 * 3252 * 3287 

AY3-8915 2906-25 SP-0250 2902-88 HA-251 0 * 3218 HA-2704 2911-124 * 3287 2934-17 

AY3-9400 2949-126 SP0200 2902-73 * 3287 2925-31 2925-7 IIA-5170-2 * 3270 

AY3-9410 2949-127 SP0230 2902-89 2910-50 HA-2705 2911-125 HA-5064-2 * 3254 * 3287 

AY3-9900 2947-87 SP0232 * 1324 2932-14 2928-18 * 3287 2918-7 

AY5-1016 2424-94 SP0256 * 1320 II 264-14 HA-2720 * 3236 2943-8 IIA-5170-5 * 3270 
AY5-9151 2948-4 * 1324 HA-2512 * 3218 2911-158 HA-5064-5 * 3254 * 3287 

AY5-9153 2948-5 2902-80 * 3287 2912-31 
* 3287 2918-30 

AY5-9154 2948-6 SPB512 2902-75 2933-19 2925-19 2944-30 HA-5180-2 * 3272 
AY6-4016 2424-95 SPB640 2902-76 HA-2515 * 3218 HA-2725 * 3236 HA-5064A-5 * 3254 * 3287 
CK3300 2899-1 SPR-128 3487-15 * 3287 2911-159 

* 3287 2925-13 

CP-1600 1079-2 SPR-16 3484-107 2933-26 2912-32 
2943-9 HA-5180-5 * 3272 

CP1600 1089-1 SPR-32 3485-68 HA-2517 2933-24 2927-39 
HA-5064B-5 * 3254 * 3287 

ER0082 3455-17 SPROOO * 1324 HA-2520 * 3220 HA-2730 * 3239 
* 3287 2925-14 

* 3287 
ER1400 3455-18 2902-79 * 3287 2941-39 HA-5180'\-2 * 3272 

2912-58 
II 271-15 TZ2001 2947-159 2910-30 HA-50S2-2 * 3256 * 3287 

TZ2002 2947-160 2932-16 2937-24 
* 3287 2918-40 II 284-15 HA-2735 * 3239 II 285-2 II 264-12 

* 3287 2930-21 HA-5180A-5 * 3272 
ER1451 3455-9 HA-2522 * 3220 2912-59 HA-5082-5 * 3256 * 3287 
ER2051 3455-6 * 3287 2938-14 * 3287 2916-41 
ER2055 3455-14 Harris 2933-21 HA-2740 * 3242 2934-28 HA-5190 * 3275 
ER2810HR 3455-38 Semiconductor HA-2525 * 3220 * 3287 HA-5082A-5 * 3256 * 3287 
ER28101R 3455-39 * 3287 2941-42 * 3287 * 3289 
ER3400 3455-35 2933-28 HA-2740-2 * 3242 2930-22 2910-26 

II 284-14 HA-2527 2933-32 * 3287 HA-5082B-5 * 3256 2929-45 
ER5304 3475-23 4905-5 * 3284 HA-2530 2910-20 2941-43 * 3287 II 266-4 
ER5716 * 3683 76165 * 3723 2925-36 HA-2740-5 * 3242 2925-10 II 269-2 

3455-47 80C86 * 669 II 267-9 * 3287 HA-50114-2 * 3258 HA-5195 * 3275 
ER5816 3455-51 * 1333 HA-2535 2910-23 2942-26 * 3287 * 3287 
ER5816HR 3455-52 1079-3 - 2928-45 HA-2900 2911-57 2942-22 * 3290 
ER5901 * 3687 82C54 * 669 II 267-9 2915-10 HA-5084-5 *3258 2910-27 

3455-21 * 1333 HA-2539-2 * 3222 11 267-10 * 3287 2929-53 
ER5901HR * 3687 * 1335 * 3287 HA-2904 2911-16 2944-21 II 266-4 

3455-22 82C55A * 669 2934-33 2914-46 HA-5084A-5 * 3258 II 269-2 
ER5916 3455-48 * 1333 HA-2539-5 * 3222 HA-2905 2915-40 * 3287 HA-5310 2967-87 
ER5916HR 3455-49 * 1336 * 3287 HA-4156-2 * 3244 2942-23 HA-5315 2967-88 
LA03 4141-132 82C59A * 669 2934-32 * 3287 HA-50848-5 * 3258 HA-5320-2 *3277 
LA05 4141-133 * 1333 HA-2540-2 * 3224 2942-1 * 3287 * 3287 
LA10 4141-134 * 1337 * 3287 HA-4156-5 * 3244 2941-24 2967-89 
LA15 4141-135 82C82 * 1333 2929-57 * 3287 IIA-51 00-2 * 3260 HA-5320-5 *3277 
LA20 4141-136 * 1338 HA-2540-5 * 3224 2942-37 * 3287 * 3287 
PIC1650A * 1319 82C84A * 669 * 3287 HA-4600-2 * 3246 2918-25 2967-90 

1089-4 * 1333 2934-31 * 3287 HA-5100-5 * 3260 HA-8023-2 * 3282 
II 246-16 * 1339 HA-2600 * 3226 2941-30 * 3287 * 3287 
* 1319 82C88 * 669 * 3287 HA-4600-5 * 3246 2918-26 2940-57 

1063-5 * 1333 2925-25 * 3287 HA-5105-5 * 3260 IIA-8023-5 *3282 
II 246-16 * 1340 II 264-14 2941-31 * 3287 * 3287 

PIC1654 * 1319 8LC82 * 669 II 266-18 HA-4602-2 * 3246 2921-1 2941-6 
1089-5 HA-1600-2 2966-133 HA-2602 * 3226 . 2941-33 HA-511 0-2 * 3262 HA-909 2928-52 

* 1319 HA-1602-2 2966-134 * 3287 HA-4605-5 * 3246 * 3287 II 266-5 
1063-6 HA-1605-5 2966-135 2927-56 2942-9 2918-24 II 266-6 

Arranged alphanumerically from left to right. 
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ADVERTISERS' PRODUCT INDl2X 
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Dlvici Plg8-L1R1 Qavlca Plgl-LiDI Davlca Plga-L1na Davlca Plga-L1nl Davlea Plga-L1na Davlca PI;a-LIRI 

H.uris 1I015531A * 669 1106409-9 * 669 111201118 * 2628 1115048-2 * 2643 111539-5 * 2674 
Semiconductor * 693 * 600 111201118-2 * 2626 2415-52 * 32118 

(Cont'd) * 1333 * 1333 * 3287 1115048-5 * 2643 2423-13 
2486-91 2486-85 2416-102 2415-53 H15607-2 2439-43 

HA-911 2931-17 1I015531B * 695 1106431·2 * 1343 11120111S·5 * 2626 1115049·2 * 2643 H15607-5 2439-44 ; ~ 266-5 1104702·2 * 669 454-171 * 3287 2420-53 1115607-8 2439-45 

~ 266-6 * 1333 * 1343 2416-103 1115049·5 * 2643 H15608-2 2439-46 

IIA107 * 3287 464-15 1099-10 111300 * 2630 2420-54 ~ 254-8 

IIA5102 * 3287 * 669 1106431·9 * 1343 * 3287 1115050·2 * 2643 H15608-5 2440-1 

I 
IIA5104 * 3287 * 1333 454-172 2415-30 2418-25 ~ 254-8 

IIA5112 * 3287 2486-30 * 1343 111301 * 2630 1115050·5 * 2643 H15608-8 2440·2 

IIA5114 * 3287 * 669 1099-11 * 3287 2418-26 \I 254-8 

HB61000-1 1767-3 * 1333 1I06431A-2 * 1343 2418-4 1115051·2 * 2643 H15609-2 2439-40 

\I 250-14 1085-43 454-173 111302 * 2630 * 3288 H15609-5 2439-41 

IIC5116A * 2737 1104702·9 * 669 1I06431A·9 * 1343 *.3288 2419-34 H15609-8 2439-42 

2S';7-SG * 1333 
454-174 2420-35 1115051·5 * 2643 1115610·2 * 2603 

1106432·2 * 1343 111303 * 2630 * 3288 * 3288 IIC5117A * 2737 464-16 
454-169 * 3288 2419-35 2445-6 

2947-88 * 669 * 1343 2419-13 111506·2 * 2650 \I 254-8 
IIC5156A * 2737 * 1333 1099-8 111304 * 2630 * 3288 1115610-4 * 26B3 

2947-43 2486-31 1106432·9 * 1343 * 3287 2425-7 * 3288 
HC5501 2949-31 * 669 454-170 2415-31 111506·5 * 2650 2445-7 
IIC5502 * 2735 * 1333 * 1343 111305 * 2630 * 3288 \I 254-8 '."'" 

* 3287 1085-44 1099-9 * 3287 2425-8 1115610·5 * 2683 
IIC5504 * 2736 1I04702A-2 * 669 1106433·2 * 1343 2418-5 111506.\ * 2652 * 3288 
IIC5510 * 3287 * 1333 454-175 111306 * 2630 111506A-2 * 2650 2445-8 
IIC5511 * 3287 1085-45 * 1343 * 3288 * 3288 \I 254-8 ~ 
IIC5512 * 2738 1I04702A·9 * 669 1099-16 2420-36 2425-24 1115610·8 * 2683 

* 3287 * 1333 1106433·9 * 1343 . 111307 * 2630 111506A-5 * 2650 * 3288 
2948-71 1085-46 454-176 * 3288 * 3288 2445-9 

IIC5512A * 2738 HD6101-2 1099-23 * 1343 2419-14 2425-26 \I 254-8 
* 3287 HD6101-9 1099-24 1099-17 111381 * 2635 111507·2 * 2650 H15612-2 2451-22 

2948-72 HD6101C-9 1099-25 1106434·2 * 1344 * 3288 * 3288 H15612-4 2451-23 
IIC5541 * 2740 1106120 * 669 1099-14 2415-32 2424-67 H15612-5 2451-24 

2949-125 * 1333 1106434·9 * 1344 111384 * 2635 111507·5 * 2650 H15612-8 2451·25 
IIC55516·2 * 2739 * 1341 1099-15 * 3288 * 3288 1115618.\ * 26&6 

* 3287 1077-10 HD6435-2 1099·12 2420-37 2424-68 11I561BA·2 * 2686 
2947-144 1106121 * 669 HD6435-9 1099-13 111387 * 2635 11I507A * 2652 * 3288 

\I 270-3 * 1333 1106436·2 * 1344 * 3288 111507,\-2 * 2650 2440-19 
IIC55516·8 * 27~9 * 1342 1099-45 2418-6 * 3288 1115618.\·5 * 26B5 

* 3287 1106402·2 * 669 1106436·9 * 1344 111390 * 2635 2424·87 * 3280 
2947·145 * 672 1099-46 * 3288 111507.\·5 * 2650 2440-20 

\I 270-3 * 1333 1106440·2 * 1344 2419-15 * 3288 11156183·2 * 2686 
IIC55516·9 * 2739 2487-42 455-79 HI400 2415-33 2424·89 * 328a 

* 3287 * 1344 HI401 2416-64 111503·2 * 2654 2441-22 
* 669 * 3288· 11156188-5 * 2686 2947-146 * 672 1099-47 1115040·2 * 2643 2424-3 * 3288 \I 270-3 * 1333 1106440·9 * 1344 * 3288 111508·5 * 2654 2441-23 HC55532-2 2947-147 1099-31 455-80 2415-5 

* 3288 111562.\ * 2677 \I 270-3 1106402·9 *' 669 * 1344 1115040·5 * 2643 2424-4 111552,\-2 * 3288 HC55532-8 2947-148 * 672 1099-48 * 3288 111508.\ * 2656 2450-31 
\I 270-3 * 1333 1106495-2 * 1344 2415-6 111508A·2 * 2654 \I 254-8 HC55532-9 2947-149 2487-43 455-77 1115041·2 * 2643 * 3288 111562.\·4 * 3288 \I 270-3 * 669 * 1344 2415-68 2424-29 2453-3 HC55536 2947-150 

* 672 1099-43 1115041-5 * 2643 111508.\·5 * 2654 \I 254-8 1100165 * 2733 * 1333 1105495·9 * 1344 2415-69 * 3288 . 111562.\·5 * 3288 
* 3287 1099-32 455-78 1115042·2 * 2643 2424-31 2453-4 

2468-4 
1106402.\·2 * 669 * 1344 2418-31 111509·2 * 2654 \I 254-8 

\I 269-13 
* 672 

1099-44 1115042·5 * 2643 * 3280 111562.\·8 * 3288 
110115530 * 1333 

* 1333 
1I064XX * 669 2418-32 2423-41 2450-32 

11015530·2 * 669 2487-52 * 1333 1115043-2 * 2643 111509-5 * 2654 \I 254-8 
* 688 1I06402A-9 * 669 

IID6600-2 * 3745 * 3288 * 3288 111565A * 2680 
* 1333 

* 672 
507-116 2419-42 2423-42 HI565AJ 2453-15 

464-19 
* 1333 

1106600·5 * 3745 1115043-5 * 2643 111509.\ * 2656 HI565AK 2450-36 
* 669 

2487-53 
507-117 * 3288 111509,\-2 * 2654 HI565AS 2453-16 

* 688 
1I06402C-9 * 669 

HD82C82 1098-51 2419-43 * 3288 HI565AT 2450-37 
* 1333 HD82C86 1098-40 1115044·2 * 2643 2423-66 1115660 * 2730 

2486-~7 * 672 IIELP * 3749 2420-21 111509.\·5 * 2654 2452-27 
11015530·9 * 669 * 1333 1111800A * 2640 1115044·5 * 2643 * 3288 11156801·5 * 2689 

* 688 2487-39 H11800A-5 2420-31 2420-22 2423-67 2451-47 
* 1333 * 669 1111818.\ * 2646 1115045·2 * 2643 111516·2 * 2663 1115680Y·5 * 2689 

464-20 * 672 1111818A-2 * 3288 * 3288 * 3288 2455-4 
* 669 * 1333 2424-15 2420-59 2425-14 11156!l51-4 * 2505 
* 688 1099-33 11I181BA·5 * 3288 1115045·5 * 2643 111516-5 * 2663 2452-1 
* 1333 HD6403A-2 2487c56 2424-16 * 3288 * 3288 1115685Y·4 * 2695 

2486-88 HD6403A-9 2487-57 1111828.\ * 2646 2420-60 2425-15 2455-5 
11015531·2 * 669 1106408 * 669 H11828A-2 2423-49 1115046-2 * 2643 111518-2 * 2666 11156871·2 * 2700 

* 693 * 675 H11828A-5 2423-50 2421-31 * 3288 2452-2 
* 1333 * 1333 HI 1840-2 2425-27 1115046·5 * 2643 2424-79 1115587Y-2 * 2700 

464-21 2486-17 H11840-5 2425-20 2421-32 111518-5 * 2665 2455-6 
* 669 1106408-9 * 669 111200·2 * 2624 1115046A-2 *2643 * 3288 1115712·2 * 2704 
* 693 * 675 * 3287 2421-28 2424-80 * 3208 
* 1333 * 1333 2415-59 1115046A·5 * 2643 111524·2 * 2669 * 3291 

2486-89 464-12 111200·5 * 2624 2421-29 * 3288 2432-27 
IID15531·9 * 669 1106409 * 669 * 3287 1115047·2 * 2643 2423·75 1115712·5 * 2704 

* 693 * 680 2415-76 2421-75 111524·5 * 2669 * 3288 
* 1333 * 1333 111201·2 * 2626 1115047·5 * 2643 * 3288 * 3291 

464-22 464-68 * 3287 2421-76 2423-76 2432·28 
. * 669 IID6409·2 * 669 2416-117 1115047.\·2 * 2643 HI529 2423-11 1115712·7 * 2704 
* 693 * 680 111201·5 * 2626 2421·72 111539·2 * 2674 * 3288 
* 1333 * 1333 * 3287 1115047.\·5 * 2643 * 3288 * 3291 

2486·90 2486-84 2417·14 2421-73 2423·12 2432-29 

\I Indicates page number in Application Note Directory. * Indicates additional data Is provided on the page noted. 
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Plgl.L1n Dnici Plgl·L1n Devici Plgl·L1nl Dnici Plgl·L1nl Devici Plgl·L1nl Dnici Plgl·L1na 

Harris HM6322·2 3484·99 HM6515·9 3479·103 HM6562·5 3474·55 HM7621A·2 * 3699 HU7681Rp·5 * 3711 
Semiconductor HM6322·9 3484·98 H~165161·5 * 669 HM6562·9 3474·27 3460·78 3463·10 

(Cont'd) HM6322C·9 3484·100 * 1333 HM6562B·2 3473·107 HM7621A·5 * 3699 HM7£84·2 3464·30 
HM6503·5 3479·113 *3774 HM6562B·9 3473·108 3460·49 HM7684·5 3464·10 

* 2704 HM6503·9 3479·111 3479·116 HM6564 * 669 Hr.176321·2 * 3726 HM7684p·2 3464·31 
* 3288 Hf.16504·2 * 669 HM651618·5 * 669 HM6611 460·137 3466·27 HM7684p·5 3464·11 
* 3291 * 1333 * 1333 HM6611·2 3460·12 H1.176321·5 * 3726 HM7685·2 * 3714 

2432·30 * 3762 *3774 HM6611·9 3460·13 3466·23 3464·32 
HI5712A * 2704 3482·54 3479·115 HI.16616·2 * 669 H1.17640·2 * 3702 HI.17685·5 * 3714 
HI5712A·2 * 2704 HM6504·5 * 669 HM65168·2 * 669 * 1333 3461·81 3464·14 

* 3288 * 1333 * 1333 * 3786 HM7640·5 * 3702 HM7685A·5 * 3714 
* 3291 * 3762 *3772 3464·121 3461·58 3463·111 

2432·31 3482·85 3480·28 H1.16616·9 * 669 Hf.17640A·2 * 3702 HM7685p·2 * 3714 
* 2704 HU6504·9 * 669 H'.165168·9 * 669 * 1333 3461·59 3464·33 
* 3288 * 1333 * 1333 * 3786 HP.17640A·5 * 3702 HM7685p·5 *3714 
* 3291 * 3762 *3772 3464·122 3461·17 3464·15 

2432·32 3482·55 3480·29 HM6641 * 669 HP.17641·2 * 3702 HM76lS03·5 3460·41 
* 2704 H1.165048·2 * 669 H..,6518 * 669 * 1333 3461·85 HM92560 * 669 
* 3288 * 1333 * 1333 * 3783 H.m41·5 * 3702 * 3782 
* 3291 * 3762 * 3756 460·110 3461·66 HMI7602 * 3740 

2432·33 3482·12 460·149 II 286·2 H'iI7641A·2 * 3702 H"'17603 * 3740 
* 2712 Hr.165048·9 * 669 H"'6518·2 * 669 HM6641·2 * 669 3461·67 H"1I761 0 * 3740 

2433·48 * 1333 * 1333 * 1333 H'.17641A·5 * 3702 HUI7611 * 3740 
2434·5 * 3762 * 3756 * 3783 3461·18 H~1I76161 * 3740 

* 2713 3482·13 3476·48 3461·91 111.17642·2 * 3705 H..,176165 * 3740 
* 3288 Hr.16504C·9 * 669 H1;16518·5 * 669 II 286·2 H1.17642·5 * 3705 111.117620 * 3740 
* 3291 * 1333 * 1333 HP.16641·9 * 669 3462·16 H~1I7621 * 3740 

2963·10 * 3762 * 3756 * 1333 3462·16 Hf.1176321 * 3740 H15900·5 * 2713 3482·56 3476·72 * 3783 HM7642A·2 * 3705 H • .1I7640 * 3740 * 3288 HM6505·2 3-~82·57 111.16518·9 * 669 3461·92 HM7642A·5 * 3705 H~m641 * 3740 * 3291 \I 287·1 * 1333 II 286·2 3462·3 HMI7642 * 3740 2963·11 HM6505·5 3482·66 * 3755 HM6646 3466·11 3462·3 HM17643 * 3740 HI5901 * 2715 \I 287·1 3476·49 HM6661 3460·14 HP.17642p·2 * 3705 H~1I76641 * 3740 * 3288 HM6505·9 3482·58 H1.165188·2 * 669 HM6661·5 3460·15 HM7642p·5 * 3705 
* 3291 ~ 287·1 * 1333 HM6716·2 3465·33 3462·4 

Hf.1I7681 * 3740 
HMI7685 * 3740 2963·12 HM6505B·2 3482·14 * 3756 HM6716·9 3465·34 3462·4 HPL77153 * 3747 HI7541J * 2731 11 287·1 3476·28 HM6758·9 3463·69 H'.17643·2 * 3705 

* 3288 HM6505B·9 3482·15 1Ir.t651BB·9 * 669 HM760Z·Z * 3693 Hr.17643·5 * 3705 * 3750 
2453·47 \I 287·1 * 1333 3459·33 HP.17643A·Z * 3705 

HPL77161 * 3747 
1117541K * 2731 HI.16508 * 669 * 3756 H1l17602·5 * 3693 HP.17643A·5 * 3705 

HPL77171 * 3747 
* 3288 * 1333 3476·29 3459·22 3462·5 HPL 77209/16L8 * 3747 

2450·39 * 3754 HI.16551 * 669 H1.17603·2 * 3693 3462·5 * 3750 
1117541S * 2731 460·148 * 1333 3459·40 HI.17643p·2 * 3705 HPL77210/16R4 * 3747 

* 3288 H'.16508·2 * 669 * 3758 H..,7603·5 * 3693 H1.17643p·5 * 3705 HPL77Z11/16R6 * 3747 
2453·48 * 1333 460·166 3459·26 3462·6 IIPL77215/16H8 * 3747 

H17541T * 2731 * 3754 11",6551·2 * 669 HM7608·2 3463·49 3462·6 * 3750 
* 3288 3476·41 * 1333 HM7608·5 3463·5 HM7644·5 3462·15 HPL77216/16P8 * 3747 

2450·40 H1.I6508·5 * 669 * 3758 Hf.1761 0·2 * 3696 3462·15 * 3750 
HIDAC168 * 2722 * 1333 3474·33 3459·118 HM7647R·2 3461·78 HPL77317/16LD8 *3747 

2461·15 * 3754 H'.16551·5 * 669 HM7610·5 * 3696 HM7647R·5 3461·43 HPL77318/16HD8 * 3747 
HIDAC16C *2722 3476·69 * 1333 3459·100 HM7648·2 3461·73 HPL77800 * 3747 

2461·24 H1:16508·9 * 669 * 3758 HM7610A·2 *3696 HM7648·5 3461·30 HPL77801 * 3747 
HIDAC801 2452·28 * 1333 3474·58 3459·101 Hf.17649·2 * 3708 HPL77903 * 3747 
HIDAC8DI * 2717 * 3754 HI.16551·9. * 669 HU7610A·5 * 3696 3461·76 IIPROU0512 * 3740 
HI,;OlO4 * 3742 3476·42 * 1333 3459·73 H'.17649·5 * 3708 HS15530RH 2486·86 

511·113 H",65088·2 * 669 * 3758 HM7611·2 * 3696 3461-34 HS1840RH 2425·28 
Hr.10168 * 3742 * 1333 3474·34 3460·5 Hr.17649A·2 * 3708 HS3182 2472·27 

511·109 
* 3754 H..,65518·2 * 669 HII17611·5 * 3696 3461·26 HS3273 2486·60 

H"'0186 * 3742 3476·23 * 1333 3459·108 HP.17649A·5 * 3708 HS3282 2486·7 
511·110 HI.165080·9 * 669 * 3758 HP.17611A·2 * 3696 3461·11 HS3511RH 2924·37 

HI.10198 * 3742 
* 1333 3474·1 3459·109 H1.I76641·2 * 3729 HS3530RH 2924·36 

511·111 
* 3754 HI.165518·9 * 669 HP.17611A·5 * 3696 3466·80 HS3546RH 2924·34 

Ht.10410 * 3742 3476·24 * 1333 3459-75 Hr.176641·5 * 3729 HS3604 2900·84 
511-108 

HU6508B9 * 3755 * 3758 HPA7616·2 * 3720 3466·79 HS3819 2906-22 
H"'5·6564·2 *3779 

3483-58 HP.1650BBZ * 3755 3474-2 3464-118 HM7680·2 3463-41 HS4602RH 2941·32 

3483-104 HM6512-2 3472·40 HM6561 * 669 H",7616·5 * 3720 HM7680-5 3462-113 HS508ARH 2424-30 

Hf.15·6564·5 *3779 3472-40 * 1333 3464-109 HM7680A·5 3462-80 . HS6504RH 3482·11 

3483-61 HM6512-9 3472-41 * 3760 HM76160-2 3464-117 HM7680P-2 3463-42 HS6508RH 3476-65 

3483-107 3472-41 460-167 HM76160-5 3464-107 HM7680P-5 3462·114 HS6514RH 3478-3 

H",5·6564·8 *3779 HM6512C·9 3472-39 HM6561·2 * 669 Ht176161·2 * 3717 HM7680R-2 3463-43 HS6551RH 3474-9 

3483-59 3472-39 * 1333 3464-119 HM7680R-5 3462-115 HS6564RH 3483-56 

3483-105 HM6513-5 3475-21 * 3760 HM76161·5 * 3717 HM7680RP-2 3463-44 HV1000 * 2741 

HI;15·6564·9 *3779 HM6513·9 3475-19 3474·28 3464·110 HM7680Rp·5 . 3462-116 * 3288 
3483-60 H'A6514·2 * 1333 HM6561·5 * 669 HM76161A·5 * 3717 HM7681·2 * 3711 2964-61 

3483-106 * 3767 * 1333 3464-75 3463-50 HV1005 * 2741 
HM6100 1077-11 3478-66 * 3760 HM76165-2 3466-10 Hf.17681·5 * 3711 * 3288 

II 242-14 HU6514·5 * 1333 3474·56 HM76165·5 3466·6 3463·6 2964-62 

11 242·15 * 3767 H'.16561·9 * 669 Hm616A * 3720 HI.17681A-2 *3711 HV10l0 * 2741 
\I 247-12 3479-4 * 1333 3464-76 3463-7 * 3288 

HM6100-2 1099-1 HU6514·9 * 1333 * 3760 HM7620·2 * 3699 Hr.17681A-5 *3711 2964·63 
II 242-14 * 3767 3474-29 3460-100 3462·83 JAN-0512 3459-58 
11 242·15 3478·67 H..,65618·2 * 669 H1.17620·5 * 3699 HP.I7681p·2 *3711 JAN0512 * 3735 
\I 247-12 1Il.l6514B·2 . * 1333 * 1333 3460·86 3463-51 JAN38510/201 3459·59 

HM6100C-9 1099·2 * 3767 * 3760 HI.17620A·2 * 3699 Ht17681p·5 *3711 JAN38510/207 3459-46 
II 242-14 3478-1 3473-109 3460-72 3463-8 JAN38510/208 3461-86 
\I 242·15 Hr.l65148·9 * 1333 HM65618·9 * 669 HM7620A-5 * 3699 Ilf.I7681R·2 * 3711 JAN38510/30 1 3460-1 
\I 247-12 * 376.7 * 1333 3460-47 3463-52 JAN38510/302 3460-6 

H",6116-2 * 669 3478·2 * 3760 H"'7621·2 * 3699 H.m81R·5 *3711 JAN38510/401 3460-101 
* 1333 H~16514C·9 * 1333 3473-110 3460-102 3463-9 JAN38510/402 3460-103 
*3777 * 3767 HM6562 460-168 Hf.I7621·5 * 3699 H~17681 Rp·2 *3711 LF155 * 3286 

3480·14 3478-68 HM6562·2 3474-26 3460-88 3463-53 * 3288 

Arranged alphanumerlcally from left to right. 
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ADVE!FllISERS' [OAODUCT INDIE~{ 

Dule. PI;e·Llr.. DavIe. PI;a·Llr.. DavIe. PIGe·Llne Davlee PI;t·Lln. DevIce PI;e·Lln. CivIc. PIQe·Lln. i 

Harrin OS1910 1623 HA 17902 2913-20 H0140778 459-48 H06301 1063·31 H06!1M4 * 1345 
Semiconductor OS270 * 1719 I1A1902 2485-31 H0140788 458-193 1I06301VO * 1345 1092·44 

(Cont'd) 1623-1 HC42022 2899·104 H0140818 456·178 1106303 * 1345 11068.\45 * 1345 
OS570 * 1719 HC42030 2899-105 H0140828 456-140 1091·105 1092-27 

LF156 * 3285 1623-2 I1C43032 2899-106 110140938 464·149 * 1345 H068A50 * 1345 

~ * 3288 HC43802 2899-107 H0140948 463-80 1063-32 1092-4 

2927-12 Hitachi America, HC43803 2899·108 H0140998 460·45 1106333 * 1345 1I058A52 * 1345 
LF156A * 3286 Ltd. HC43850 2899-94 H014160 452-134 1063-33 1092·141 

* 3288 11010101 468-53 H0141618 451-50 H063A01VO * 1345 H068DOO * 1345 

I 
J 

2922-12 10414 3472·71 H010l02 468·25 H0141628 452-106 1I053A03 * 1345 1091-142 

LF157 * 3285 3472-71 H010l04 467-129 H0141638 451-26 1I053A33 * 1345 H058809 * 1345 

* 3288 10414-1 3472-68 H010l05 468-45 110141748 455-165 H063D01VO * 1345 1091-121 

2926-55 3472-68 H010l06 468-19 H0141758 455-148 H0631103 * 1345 1I068809E * 1345 i 

LF157A * 3286 H47018 3491-112 H010l07 468-91 H0141948 462-149 H063833 * 1345 H068821 * 1345 

* 3288 HAll08 2903-14 H010l09 468-37 H014501 459·66 1I053L05 * 1345 1092·89 

2!!21·47 HI\11211 2!!OO·115 H010l10 467-141 H0145028 449·158 1053·31 ~~e!:~~!J ;. 1::~5 : 

LF347 * 3286 HAl1215 2905-122 H010111 468-5 H0145038 450-94 1106800 * 1345 1092-110 
: 

* 3288 HAl1219 2901·90 11010117 468-72 H0145068 457·185 1091-140 11068844 * 1345 

LF355 * 3288 I1A11220 2905-123 H010118 468·60 H0145088 459·88 * 1345 1092-45 

LF356 * 3288 HAl1221 2905-124 H010119 468-66 H0145108 452-162 1063-35 H068845 * 1345 

2932-50 HA11223 2901-102 H010121 468-79 H0145118 455·48 H068000 1100-19 1092-28 

LF356A * 3288 . HA 11225 2901·26 H010130 468·98 2464-27 H068000-10 * 1345 H068POl 1065-8 

2922-13 HAl1226 2896-46 H010131 467-100 H014512 461·144 1100-20 1I068P01S0 * 1345 

LF357 * 3288 HAl1227 2901-103 H010132 468-112 H0145148 454-118 11068000-4 * 1345 1I068P01V05 * 1345 

2932-38 HA11229 2904-159 H010133 468-124 H0145158 454-119 1100-21 H068P01V07 * 1345 

LF357A * 3288 HAl1235 2904-67 H010134 468-106 H0145168 451·82 H068000-6 * 1345 H068P05 1065-9 I 

2921-48 HAl1238 2905-125 11010136 467·47 H0145178 462-136 1100-22 H068P05V05 * 1345 L--

LHOO02 2887-14 HA1124 2904-160 H010145 468-154 H0145188 453·22 H068000-8 * 1345 1I068P05V07 * 1345 

LHOO02C 2887-15 HA11244 2904-68 3470·91 H014519 461-128 1100-23 H07400 492-1 

LM101A 2909-19 HA 11247 2903·94 H010147 468-163 H0145198 457-167 H068000R-l0 1079·4 H07401 491-127 

2923-58 HA1125 2904-161 H010148 468-158 H0145208 451-127 H068000R-4 1079-5 H07402 494-87 

LM107 2923-40 HAl1251 2900-117 H010161 467-71 H0145228 453-7 H068000R·6 1079-6 H07403 491-128 

Lr.1l0a * 3286 HA1126 2903-15 H010162 467·63 H0145268 451-118 H068000R-8 1079-7 H07404 477-157 

* 3288 HA1137 2901-27 H010175 468-137 H0145278 464·96 H06801 1091-75 H07405 477-59 

2911-143 HA11405 2905-126 H010179 467-3 H0145288 462-29 1065-1 H07406 484-160 

2922-56 HAl1409 2899·77 H010180 467-11 H0145318 466-25 HD680150 * 1345 H07407. 484-136 

LIll0SA * 3286 2904-45 H010181 467-24 H0145328 466-3 H0680155 * 1345 H07408 489-126 

* 3288 HA11412 2903-95 H010209 468·38 H0145338 453·48 HD6S01VO * 1345 H07409 489·90 

2918-48 HAl1417 2903·96 H010230 468·99 H0145348 453-84 H06801V5 * 1345 H07410 490-170 

U.1118 * 32B5 HAl151 2900-59 H010231 467-101 H0145368 462-72 1106802 * 1345 H074107 487-170 
H014537 460-116 1091-106 H07412 490-148 * 3288 HA1156 2901-104 H0103461 2485-60 
H0145398 461-81 * 1345 H074121 500·98 

2910-51 HAl1580 2903·97 H0140018 458-153 
110145418 462-69 1065-2 H074123 500-158 

2926-9 HAl1701 2902-151 H0140028 458-89 
110145438 455-11 H068021'1 * 1345 11074125 476-132 

U.1l43 * 32116 HA11702 2903-4 H0140068 463-138 
H0145498 464-74 1106803 * 1345 H074126 476-108 

* 3288 HA11703 2902-148 H0140078 450-147 
110145558 454-29 1091-62 H07413 507-72 

2910-73 HAl1704 2902-139 H0140088 449·33 H0145578 463-177 * 1345 H074132 507-120 
LIl1458 * 3286 HA11705 2902-140 H0140098 450-1 H0145588 454-21 1065-3 H074136 494-166 

* 3288 HA11706 2902-141 H0140108 450-37 H0145598 464-69 H06803-1 * 1345 H07414 507-150 
LU146 * 3286 HAl1707 2903-5 H0140118 457-90 H0145668 453-105 H06805 1091-76 H074141 2464-72 

* 3200 HA1196 2901-105 H0140128 457-15 H0145688 453-110 1065·4 H074145 482-141 
L1.1148 * 3286 HAl197 2900-60 H0140138 455-90 H0145698 453-151 1I06805S1 * 1345 H074147 509-28 

* 3288 HAl199 2900-61 H0140148 463-115 H014572 459·69 H06805Ul * 1345 H074148 508-128 
2942-29 HA12001 2902-115 H0140158 462-116 H0145808 460-77 H06805Vl * 1345 H074150 500-78 

U.1l558 * 3286 HA12002 2906-110 3489·92 H0145818 449-60 H06805\'/0 * 1345 H074151 499-146 
* 3288 HA12005 2902-117 H0140168 2417-54 H0145828 449-72 H06805XO * 1345 H074153 498-16 

L1.12908 * 3288 HA12006 2902-104 H0140178 452-80 H0145838 464-112 H06808 1091-129 H074154 484-25 
LM301A 2931-52 HA1201 2901-3 H0140188 453-115 H0145848 465-21 1065-5 H074155 483-124 
LM307 2931-42 HA12010 2463-29 H0140208 452-16 H0145858 449-85 H06809 * 1345 H074156 483-92 
LU300 * 3286 HA12011 2463-30 110140218 463-46 H0146818 * 1345 1091-119 H074157 499-6 

* 3208 HA12012 2897-186 3490-75 11026501 1092-16 * 1345 H074159 484-46 
2931-33 HA 12017 2897-144 H0140228 453-150 H0268T26 508-12 1065·6 H07416 484-147 

LU30aA * 3286 I1A1211 2901-4 H0140238 457-49 2477-12 H06B09E * 1345 H074160 480-129 
* 3288 HA12402 2900-118 H0140248 451-153 H02904 2469·24 1065-7 H074161 478-105 

2919·20 HA12404 2900-113 H0140258 458-120 H02905 2473-20 1106821 * 1345 H074162 480-180 
umo * 3286 HA12405 2900-114 H0140278 456-101 H02912 2483-39 1092-87 H074163 478-160 

* 3288 HA12411 2901-28 H0140288 453-163 H02915 2473-19 IID68-10 * 1345 H074164 502-17 
2910·52 HA1319 2896-15 H0140328 449-16 H02916 2483·40 1092-108 3490-108 
2933-39 HA1325 2896-78 H0140348 463-65 H02919 2481·42 1106043 * 1345 H074166 502-90 

UJ343 * 32116 HA1329 2896-79 3490-41 H02922 2483-17 1092·57 3490·60 
* 3288 HA1361 2896-16 H0140358 463-24 H038510 2898·79 H06844 * 1345 H07417 484-125 

Lr.l346 * 3286 HA1364 2904-162 3489-57 H038513 2898·80 1092-43 H074173 486-19 
* 32B8 HA1366 2897-8 H0140388 449·4 11038546 2898·81 lIilli845 * 1345 H074174 486-47 

UJ340 * 3286 HA 1368 2897-9 110140408 451-181 H038550 2898-82 1092-26 H074175 485-115 
* 3288 HA1371 2897-10 H0140428 459-107 H038560 2898·83 IID6845D * 1345 H074176 480-83 

2943-28 HA1372 2897-11 H0140438 459-148 H038570 2898·84 1100-36 H074177 478-45 
LI.14250 * 3286 HA1374 2897-91 H0140448 459-129 HD38580 2898-85 1I06B46 * 1345 H074180 508-157 

* 3288 HA1377 2897-109 H0140468 464-49 H038585 2898-86 H06850 * 1345 H074182 475-70 
2912-1 HA1388 2896-141 H0140498 450-17 H038980 2898-136 1092-3 H074190 481-165 
2912-46 HA1389 2897-12 H0140508 450-52 11038991C 2898-137 1106852 * 1345 H074191 479-126 

Lf.I4251lC * 3286 HA1392 2896-142 110140518 2423-92 H043115 2898-138 1092-140 H074192 481-128 
* 3280 HA1406 2897-145 H0140528 2423-24 H043890 2898-139 H06BAOO * 1345 H074193 479-194 

2911-160 HA1452W 2897-187 H0140538 2419-99 H044007 2903-39 1091-141 H074194 501-143 
2912-33 HA1457 2897-146 H0140668 2417-39 H044010 2899·29 1I058A09 * 1345 3488-74 
2927-41 HA17741 2930-46 H0140688 457-134 H04470 1087-117 1091-120 H074195 501-38 

OP-07 * 3286 HA17805P 2952-101 H0140698 450-177 1051-7 1I058A09E * 1345 3488-126 
* 3288 HA17806P 2953-39 110140708 459-10 H044790 1087-118 1I068A21 * 1345 H074196 480-84 

HA17808 2953-85 H0140718 458-46 1051-8 1092-88 H074197 478-46 
Hilevel Technology I1A17812P 2954·85 H0140728 458-12 11046508 * 1345 1I06BMO * 1345 H074198 502-49 

HA17815P 2955-42 110140738 456-155 11046508-1 * 1345 1092-109 3490-6 
OP9445 1623-3 I1A17818P 2955-86 H0140758 458-26 1I046508A * 1345 H068M3 * 1345 11074199 502-56 
OS1610 1623-4 HA17824P 2956-62 H0140768 455-124 H046508A·l * 1345 1092-58 3490-7 

, Indicates page number in Application Note Oirectory. * Indicates additional data is provided on the page noted. 
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Hitachi America, HD74LS191 479-154 HD74S289 3471-17 m.l472114A-l * 3789 1111462716-2 * 3789 DAC356LPC-12 2456-8 
Ltd. (Cont'd) HD74LS192 481-152 HD74S40 490-39 3477-100 3465-45 DAC370B-16 2461-1 

HD74LS193 480-17 HD74S64 493-106 H/,1472114A-2 * 3789 1111462732 * 3789 DAC370B-18 2462-28 
HD7420 490-86 HD74LS194A 501-160 HD74S65 493-114 .3478-20 3466-61 DAC370C-16 2461-2 
HD7422 490-48 3488-75 HD74S74 485-104 IIr.14816A-7 * 3789 HN46830 3484-80 DAC370C-18 2462-29 
HD74221 500-137 HD74LS195A 501-58 HD74S86 495-54 3468-86 111148016 * 3789 DAC377-18 * 2745 
HD7423 494-6 3488-127 HD75107A 2474-20 HM4847 3481-93 3455-50 2462-32 

('[ HD7425 493-176 HD74LS196 480-110 HD75108A 2474-27 HM4847-2 3481-49 1111482764 * 3789 DAC377B-18 * 2745 
HD74251 500-30 HD74LS197 478-73 HD75109 2472-12 HM4847-3 3481-61 3466-100 2462-33 
HD7426 484-80 HD74LS20 490-121 HD75110 2472-18 111.14864-1 * 3789 SAS560 2906-130 DAC377C-18 * 2745 
HD7427 494-34 HD74LS21 488-183 HD75154 2473-22 3469-45 SAS570 2906-131 2462-34 
HD74279 495-163 HD74LS22 490-65 HD75188 2469-55 111.14864-2 * 3789 TBA800 2897-13 DAC391B-12 2451-16 
HD74283 476-52 HD74LS221 500-142 HD75189 2473-31 3469-86 TBA810 2897-14 DAC391C-12 2451-17 
HD74290 480-42 HD74LS240 503-136 HD75450A 2481-120 HI.14864-3 * 3789 TDA2002 2897-15 DAC392B-12 2453-24 
HD74293 479-31 HD74LS241 504-46 HD75451A 2481-121 3470-13 DAC392C-12 2453-25 
HD7430 492-64 2470-20 HD75452 2482-24 111.16116-2 * 3789 Holt Inc. DAC397B-12 2451-18 
HD7432 493-124 HD74LS244 504-1 HD75453 2482-95 3480-15 DAC397C-12 2451-19 
HD7437 491-86 2470-21 HD75454 2482-60 111.16116-3 * 3789 Hll000 4141-140 DAC9331-14 2460-25 
HD7438 491-37 HD74LS247 2463-155 HD84S22 490-77 3480-37 HI3700 4141-141 DAC9331-16-4 * 2745 
HD7440 489-190 HD74LS248 2463-111 1Ir.1100422 * 3789 111.16116-4 * 3789 HI4000 4140-94 2461-31 
HD7442A 483-5 HD74LS249 2463-83 3473-49 3480-74 HI7000 2899-155 DAC9331-16-5 * 2745 
HD7443A 482-102 HD74LS251 500-50 111.1100470 * 3789 Hr.16116L-2 * 3789 HI7020 2899-159 2461-16 
HD7444A 482-94 HD74LS253 497-153 3481-25 3480-16 HI8000 1102-71 DAC9331-16-6 * 2745 
HD7445 482-131 HD74LS257 498-170 111.1100474 * 3789 lII.i6116l-3 * 3789 2461-3 
HD7446A 2464-9 HD74LS258 498-92 m.ll0414 * 3789 3480-38 ' Hybrid SY3tems DAC9349-12 2455-33 
HD7447A 2463-154 HD74LS27 494-51 IU.l1 0422 * 3789 III.I6116l-4 * 3789 DAC9349-3D 2460-5 
HD7450 492-147 HD74LS279 495-170 3473-50 3480-75 ADC541B-8 2426-51 DAC9356 2455-40 
HD7451 492-169 HD74LS280 509-10 111.110470 * 3789 m.16147 . * 3789 ADC541C-8 2426-52 DAC9377 -16-4 * 2745 
HD7453 493-79 HD74LS283A 476-68 3481-26 461-29 ADC542B-8 2426-53 2458-7 
HD7454 493-67 HD74LS290 480-58 111.11 0470-1 * 3789 * 3709 ADC542C-8 2426-54 DAC9377-16-5 * 2745 
HD7460 493-21 HD74LS293 479-50 3481-15 3481-83 ADC581B-12 2433-44 . 2457-9 
IID7472 487-76 HD74LS298 499-91 111.110474 * 3769 HI.16147-3 * 3789 ADC581C-12 2433-45 DAC9377-16-6 * 2745 
HD7473 487-171 HD74LS299 502-166 HM2106 468-167 3481-53 ADC582B-12 2433-16 2461-8 
HD7474 485-58 HD74LS30 492-90 111.12110 * 3789 111.16147-6 * 3789 ADC582C-12 2433-17 DAC9377-4D * 2745 
HD7475 495-121 HD74LS32 493-148 469-16 3481-112 DAC3120B-0 2457-38 * 2745 
HD7476 488-40 HD74LS367 477-1 * 3789 HI.1614711-35 * 3789 DAC3120C-0 2457-39 2460-15 
HD7483A 476-53 485-26 3475-62 3481-33 DAC331B-l0 2446-28 HAC347LPB-12B 2455-37 
HD7465 474-43 HD74LS368 477-125 111.12110-1 * 3789 HI.16147Hl-35 * 3789 DAC331B-12 2454-30 HS2020 2888-37 
HD7486 495-10 HD74LS37 491-103 3475-49 3481-34 DAC331B-14 2460-28 HS3020B 2443-10 
HD7489 3471-91 HD74LS375 495-132 111.12110-2 * 3789 HI.1614 711l-45 * 3789 DAC331B-8 2443-2 HS3020C 2443-11 
HD7490A 460-43 HD74LS38 491-55 3475-42 3481-46 DAC331C-l0 2446-29 IIS3120B-2 * 2747 
HD7491A 502-125 HD74LS386 495-33 111.12112 * 3789 

HI.161471 * 3789 DAC331C-12 2454-31 2454-24 
HD7492A 482-30 HD74LS40 490-25 469-17 3481-84 I DAC331C-14 2460-29 HS3120C-2 * 2747 
HD7493A 479-32 HD74LS42 483-28 * 3789 

HI.161471-3 * 3789 DAC331C-8 2443-3 2454-25 
HD7496 501-182 HD74LS47 2463-156 3475-29 3481-54 DAC335B-12 2454-4 HS3140B-3 * 2746 

3489-105 HD74LS48 2463-112 111.12112-1 * 3789 
111.16148 * 3789 DAC335C-12 2454-5 2460-36 

HD74H183 . 474-152 HD74LS49 2463-84 3475-25 3477-67 DAC336B-l 2443-16 IIS3140B-4 * 2746 
HD74LSOO 492-36 HD74LS51 492-189 HM2120 469-10 111.16148-6 * 3789 DAC336B-12 2455-11 2460-26 
HD74LSOl 491-165 HD74LS54 493-88 HM2140 469-26 ·3477-86 DAC336B-8 2443-14 HS3140C-3 * 2746 
HD74LS02 494-123 

HD74LS55 493-33 3481-13 
Hr.16148l * 3789 DAC336C-12 2455-12 2460-37 

HD74LS03 491-166 
HD74LS73 488-15 HM2142 469-27 3477-68 DAC336C-8 2443-15 HS3140C-4 * 2746 

HD74LS04 478-5 
HD74LS74A 485-90 3481-14 

lII.i6148l-6 * 3789 DAC337B-0 2443-17 2460-27 
HD74LS05 477-84 3477-87 DAC337B-2 2443-18 HS31603-3 * 2746 
HD74LS06 489-162 HD74LS76 488-54 HM2148 3476-4 111.16167 * 3789 DAC337B-3 2447-6 2462-15 
HD74lS09 489-105 HD74LS78 487-155 HM2148-3 3477-47 3483-78 DAC337B-4 2446-39 HS31603-4 * 2746 
IID74LS10 491-11 HD74LS83A 476-69 1I1.l251 0 * 3789 H'.16167-6 * 3789 DAC337B-5 2446-40 2461-29 
HD74LS107 488-14 HD74LS85 474-44 3476-6 3483-89 DAC337B-6 2443-32 IIS3160C-3 * 2746 
HD74LS109 487-136 HD74LS86 495-34 111.12510-1 * 3789 111.16167-8 * 3789 DAC337B-7 2447-7 2462-16 
HD74lS11 489-38 HD74LS91 502-134 3475-81 3483-96 DAC337C-0 2443-19 HS3160C-4 * 2746 
HD74LSl12 488-116 HD74LS!'J2 482--11 !!!.1251!!-2 * 3789 iii.i616iL-D * 3769 DAC337C-l 2443-20 2451-30 
HD74LSl13 488-77 HD74LS93 479-51 3475-66 3483-90 DAC337C-2 2443-21 HS3860B * 2748 
HD74LSl14 466-141 HD74LS95B 501-93 1I!.12511 * 3789 1H.161671-8 * 3789 DAC337C-3 2447-8 2455-14 
HD74LS12 490-157 HD74S00 492-50 3476-10 3463-97 DAC337C-4 2446-41 HS3860C * 2748 
HD74LS122 . 500-126 HD74S02 494-144 HI.I2511-1 * 3789 HM6264-10 3483-43 DAC337C-5 2446-42 2455-15 
HD74LS123 500-167 HD74S03 491-186 3475-85 HM6264-12 3483-48 DAC337C-6 2443-33 HS5131B 2429-9 
HD74LS13 507-83 HD74S04 478-19 HI.14315 * 3789 HM6264-15 3463-49 DAC337C-7 2447-9 HS5131C 2429-10 
HD74LS132 507-130 HD74S05 477-98 461-28 HM8416A-3 3468-66 DAC338B * 2748 IIS5210B * 2744 
HD74LS136 494-174 HD74S10 491-25 * 3789 HM8416A-4 3468-74 DAC338B-12-0 2456-2 2436-6 
HD74LS138 463-171 HD74S11 469-79 3482-95 HMCS42 1067-119 DAC338B-12-1 2457-5 IIS5210C * 2744 
HD74LS139 463-69 HD74S112 488-128 111.14334 * 3789 1051-9 DAC338B-12-2 2454-29 2436-7 
HD74LS14 507-161 HD74S113 488-91 461-18 HMCS42C 1051-10 DAC3451-10 2458-1 HS5211B * 2744 
HD74LS148 508-148 HD74S114 488-154 111.14334-4 * 3789 HMCS43 1087-120 DAC3451-12 2454-28 2436-8 
HD74LS15 489-19 HD74S12 490-165 3479-11 1051-11 DAC345V-l0 2458-6 HS5211C * 2744 
HD74LS151A 499-170 HD74S133 492-128 HM435101 460-169 HMCS43C 1087-121 DAC345V-12 2455-16 2436-9 

- HD74LS152 500-12 HD74S134 492-110 HM435101-1 3474-82 1051-12 DAC347LPB-l0B 2446-35 11852129 * 2744 
HD74LS153 498-42 HD74S135 494-159 HM4434-3 3478-69 HMCS44A 1087-122 DAC347LPB-l0U 2446-36 2436-10 
HD74LS155 483-135 HD74S140 484-54 HM46810 3472-61 1051-13 DAC347LPB-12U 2455-34 HS5212C * 2744 
HD74LS156 483-103 2471-51 3472-61 HMCS44C 1087-123 DAC347LPC-l0B 2446-37 2436-11 
HD74LS157 499-39 HD74S15 489-31 HM468Al0 3472-56 1051-14 DAC347LPC-l0U 2446-38 HS5213B * 2744 
HD74LS158 498-133 HD74S151 499-188 3472-56 HMCS45 1051-15 DAC347LPC-12B 2455-35 2436-12 
HD74LS160A 480-161 HD74S157 499-55 111.147161\-1 * 3789 HMCS45A 1087-124 DAC347LPC-12U 2455-36 HS5213C * 2744 
HD74LS161A 478-139 HD74S158 498-149 3468-81 HMCS45C 1087-125 DAC346B-l0 2446-33 2436-13 
HD74LS162A 461-20 HD74S174 486~82 H1.l4716A-2 * 3789 1051-16 DAC348B-12 2455-29 HS5214B * 2744 
HD74LS163A 478-184 HD74S175 485-151 3468-93 HMCS46C 1087-126 DAC348C-l0 2446-34 2436-14 
HD74LS164 502-35 HD74S181 475-58 1lr.14716;\-3 * 3789 1051-17 DAC346C-12 2455-30 HS5214C * 2744 

3490-109 HD74S182 475-85 3469-5 HMCS47C 1087-127 DAC349B-12 2455-31 2436-15 
HD74LS168 481-105 HD74S189 3471-26 111.14716.\-4 * 3789 I 1051-18 DAC349B-3D 2460-3 IIS52158 * 2744 
HD74LS169 479-104 HD74S20 490-135 3469-23 HMSC42C 1087-128 DAC349C-12 2455-32 2436-16 
HD74LS174 486-67 HD74S251 500-64 111.1472114-3 * 3789 1111462532 *37e9 DAC349C-3D 2460-4 HS5215C * 2744 
HD74LS175 465-135 11074S257 498-185 3478-93 3466-60 DAC3568-12 2456-5 2436-17 
HD74lS1B 475-41 HD74S258 498-109 1IF.1472114-4 * 3789 1111462716 * 3789 DAC356C-12 2456-6 HS521GB * 2744 
HD74LS190 4B2-8 HD74S280 509-18 3479-31 3465-68 DAC356LPB-12 2456-7 2436-18 

Arranged alphanumerically from left to right. 

2010 <0 Ie MASTER 1983 



r--

ADVI2RTIS~AS' PRODUCT INDE}( 

Davlca Paga-Llne Dlvlca Pagl-Llna Dlvlca Palfa-Llnl Dlvlca Pa.a-Llnl Davlca Palfa-Llna Devlca Palfl-Llna 

Hybrid Systems IDT6111iSSO * 3793 Intel 27128-45 * 3821 3245 2483-84 8080A 1094-39 

(Cont'd) 3480-4 3467-25 ~ 287-11 ~ 238-11 
3480-5 211IA-4 3478-21 2716 * 3818 3404 496-21 II 238-18 

IIS5216C * 2744 IDT6167 * 3799 2114A-5 3478-53 * 3822 3628A-l 3462-84 ~ 242-4 
2436-19 IDT6167L 100 * 3799 2114A-6 3478-94 3465-69 3628A-3 3463-11 ~ 243-11 

~ HS574J * 2743 3483-99 2114AL-l 3477-91 ~ 238-11 3628A-4 3463-54 1065-25 
2431-29 3483-100 2114AL-2 3477-94 2716-1 * 3818 3632 3466-17 ~ 238-11 

HS574K * 2743 IOT6167L45 * 3799 2114AL-3 3477-101 * 3822 3632-1 3466-15 ~ 238-18 ~ 
2433-42 3483-67 2114AL-4 3478-22 3465-35 

3636B-l 3464-54 
~ 242-4 

HS574L * 2743 IDT6167155 * 3799 2114L-2 3477-95 ~ 238-11 
3636B-2 3464-63 

~ 243-11 ~ 2433-43 3483-71 2115A 3475-71 2716-2 * 3818 8080A-l 1094-40 
IIS574S * 2743 IOT6167170 * 3799 2115A-2 3475-103 * 3822 7110 3468-2 \I 238-11 

$ 2431-30 3483-79 2115AL 3475-72 3465-46 7220 1100-64 ~ 243-11 
HS574S/8 * 2743 IDT6167L85 * 3799 2115AL-2 3475-104 ~ 238-11 7220-1 2962-113 8080A-2 1094-41 
HS574T * 2743 3483-91 2115H-2 3475-51 2716-5 * 3818 7230 2962-114 \I 238-11 

2435-30 3483-92 2115H-3 3475-54 * 3822 7242 2485-47 If 243-11 
HS574T/B * 2743 IDT6167S108 * 3799 

2115H-4 3475-64 3465-88 2962-119 8085A 1095-113 
HS574U * 2743 3483-98 2118-10 3468-67 ~ 238-11 2962-120 \I 238-18 

2435-31 IDT6167S45 * 3799 
2118-15 3468-87 2716-6 * 3818 8008 1065-12 If 240-8 

HS574U/B * 2743 3483-68 2118-4 3468-75 * 3822 8020H 1093-87 \I 242-4 

HS7541-4 2453-46 IDT6167S55 * 3799 
2125A 3475-75 3465-91 8021 1093-88 If 246-7 

HS7541B-1 2456-34 2125A-2 3475-107 If 238-11 1065-26 
3483-72 \I 239-6 

HS7541B-2 2453-41 2125AL 3475-76 2732A * 3819 \I 238-18 
3483-73 8021H 1093-89 

HS7541C-l 2456-35 2125AL-2 3476-1 * 3822 If 239-6 
If 240-8 

IDT6167S70 * 3799 2125H-l 3475-46 3466-43 If 242-4 HS7541C-2 2453-42 1065-13 
IIS9338-0 * 2748 

3483-80 2125H-2 3475-52 2732A-2 3466-40 \I 246-7 

2458-3 IDT6167S85 * 3799 2125H-3 3475-55 2732A-20 3466-41 If 239-6 8085A-2 1095-114 -
HS9338-1 * 2748 

3483-93 2125H-4 3475c65 2732A-25 3466-44 8022 1093-92 If 246-7 

2457-7 3483-94 2128-12 3480-30 2732A-3 3466-50 If 239-6 8085AH 1095-115 

H89338-2 * 2748 1DT6168 * 3804 2128-15 3480-52 2732A-30 3466-51 8022H 1093-93 If 246-7 

2455-13 IOT6168L100 * 3804 2128-20 3480-90 2732A-4 3466-62 ~ 239-6 1065-27 

HS9516-4 2436-35 3483-35 2141-2 3482-4 2764 * 3820 80286 1097-144 If 246-7 

HS9516-5 2436-41 3483-36 2141-3 3482-8 * 3822 80287 * 1350 8085AH-2 1095-116 

HS9516-6 2436-49 IOT616SL45 * 3804 2141-4 3482-23 3466-92 8031 1065-14 If 246-7 

HSADC82 2427-17 3482-114 2141-5 3482-40 2764-2 * 3820 \I 246-6 8086 1097-145 

HSAOC85B * 2744 3482-115 2141L-3 3482-9 * 3822 8031AH 1094-19 \I 240-8 

2432-18 IOT6168L55 * 3804 2141L-4 3482-24 3466-85 \I 246-6 8086-2 1098-1 

HSAOC85C * 2744 3483-5 2141L-5 3482-41 2764-25 * 3820 8032 1065-15 If 240-8 

2432-19 3483-6 2142 3479-49 * 3822 8035H 1093-24 
8088 1098-60 

HSOACBOCBI-I * 2747 IDT616BL70 * 3804 2142-2 3478-44 3466-93 
\I 239-6 

8088-2 1098-61 
2764-3 * 3820 80a9 * 1349 2454-1 3483-13 2142-3 3478-105 * 3822 1065-16 1098-10 

H80AC80C81-V * 2747 3483-14 2142L 3479-50 
3466-101 ~ 239-6 * 1349 2454-9 IDT6168L85 * 3804 2142L-2 3478-45 

2764-30 * 3820 8035HL 1065-17 1065-28 
HSDAC87BIIV 2454-2 3483-27 2142L-3 3478-106 * 3822 \I 239-6 80C31 1094-20 
HSDAC87C11V 2454-3 3483-28 2147-3 3481-62 3466-102 8039HL 1093-25 1065-29 
HSREFOl 2966-139 IDT6168S100 * 3804 2147A 3481-94 2764-4 * 3820 If 239-6 80C35 1093-27 
R675B-l 2966-140 3483-37 2147A-3 3481-63 * 3822 1065-18 80C39 1093-28 
R675B-3 2967-3 IDT6168S45 * 3804 2147AL 3481-95 3467-7 1065-30 
R675B-4 2966-141 2147AL-3 3481-64 If 239-6 

3482-116 2764-45 * 3820 eOC48 1093-57 
R675B-5 2966-142 2147H 3481-96 8040AH 1093-26 

3482-117 * 3822 80C49 1093-58 
R675C-l 2966-143 2147H-l 3481-43 8040H 1065-19 

IOT6168855 * 3804 3467-8 1065-31 
R675C-3 2967-4 3483-7 2147H-2 3481-50 2815 3464-123 

8041A 1096-61 
80C51 1094-27 

R675C-5 2966-144 3483-8 2147H-3 3481-65 2815-3 3465-19 
~ 239-6 1065-32 

IDT6168S70 * 3804 
2147HL 3481-97 2815-4 3465-52 ~ 243-7 8148 3483-42 

Inmos Corporation 3483-15 2147HL-3 3481-66 2816 * 3824 
8041AH 1094-3 8155 1093-151 

3483-16 2148H 3477-72 3465-1 1095-101 1096-40 
Ir.lS1400 * 3790 IOT6168S85 * 3804 

2148H-2 3477-42 3465-29 1101-100 8155-2 1093-152 
3483-66 3483-29 2148H-3 3477-54 2816-3 * 3824 ~ 239-6 1096-41 

1I.181400L * 3790 3483-30 2148HL 3477-73 3465-20 ~ 243-7 8155H 1093-153 
3483-82 1DT71671L70 * 3805 

2148HL-3 3477-55 2816-4 * 3824 8041AH-2 1094-4 8155H-2 1093-154 
IF.lS1420 * 3790 1DT7168 * 3805 

2149H 3477-74 3465-60 1095-102 8156 1093-155 
3483-4 1DT71681L100 * 3805 

2149H-2 3477-43 2817 * 3825 If 239-6 1096-42 
1I.IS1420L * 3790 3483-38 2149H-3 3477-56 3465-10 ~ 243-7 8156-2 1093-156 

3483-22 3483-39 2149HL 3477-75 2817-3 * 3825 8042 1094-5 1096-43 
11.181421 * 3790 I0T71681 L45 * 3805 

2149HL-3 3477-57 3465-28 1101-102 8156H 1093-157 
3482-113 3482-118 

2164-15 3469-87 2817-4 * 3825 8044 1101-82 8156H-2 1093-158 
IfAS2600 * 3792 3483-1 

2164-25 3470-27 3465-61 8185 1096-50 
3469-70 2164A-15 3469-88 2910 2947-97 

8048H 1093-53 
8185-2 1096-51 

11.182620 * 3792 1DT71681 L55 * 3805 2164A-20 3470-14 2910A 2947-98 If 239-6 8202A 1094-131 3483-9 2167-10 3483-101 2911A 2947-44 ~ 243-7 1095-140 
Integrated Devic() 3483-10 2167-55 3483-75 2912A 2948-81 1065-20 1098-26 
Technology 

1DT71681L70 3483-17 2167-70 3483-83 ~ 269-12 If 239-6 \I 240-8 
3483-18 2167L-70 3483-84 2913 2947-67 ~ 243-7 8203 1094-132 

IDT6116 * 3793 
IDT71681 L85 * 3805 2186-25 * 3810 2914 2947-68 8048H-l 1093-54 1095-141 

IDT6116L120 * 3793 
3483-31 3483-55 2920-10 2967-169 ~ 239-6 1098-27 

3480-17 3483-32 2186-30 * 3810 If 236-4 ~ 243-7 8205 1093-107 
3480-18 1DT716818100 * 3805 3483-57 ~ 236-8 8049 1093-55 1094-125 

IOT6116L 150 * 3793 
3483-40 218617 * 3810 If 236-10 ~ 239-6 1095-139 

3480-39 3483-41 3483-54 II 277-6 ~ 239-17 8206 1094-135 
3480-40 1DT71681S45 * 3805 27128 * 3821 2920-16 2967-170 8049H 1065-21 1102-39 

IOT6116L90 * 3793 3483-2 3467-16 If 236-4 \I 239-6 8207 1100-61 
3480-2 3483-3 27128-2 * 3821 If 236-8 8212 1094-157 
3480-3 1DT71681S55 * 3805 3467-17 \I 236-10 

If 239-17 
\I 238-11 

IOT6116S120 * 3793 3483-11 27128-25 * 3821 ~ 277-6 8050AH 1093-56 8214 1093-122 
3480-19 3483-12 3467-18 2920-18 2967-171 1065-22 8216 1093-98 
3480-20 1DT71681S70 * 3805 27128-3 * 3821 \I 236-4 8051 1065-23 1094-75 

IOT6116S150 * 3793 3483-19 3467-21 ~ 236-8 \I 246-6 1095-125 
3480-41 3483-20 27128-30 * 3821 \I 236-10 8051AH 1094-25 8218 1094-95 
3480-42 1DT71681S85 * 3805 3467-22 \I 277-6 If 246-6 8219 1095-129 

IDT6116S70 * 3793 3483-33 27128-4 * 3821 3000 1049-1 8052 1094-26 8224 1094-101 
3479-117 3483-34 3467-24 3002 476-36 1065-24 II 238-11 

\I Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted, 
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Ie MASTER 

Plge-Llne Device Pigs-Line Device Plgs-Llna Device Pags-Llne Devici Plgl-Llnl Device Page-Llnl 

Intel (Cont'd) 8286 1098-41 M8080A 1094-42 iAPX 88/20 1094-44 MOP * 4433 LS7031 * 696 
8287 1098-35 M8085A 1095-117 IMOXZZ5 * ltZ4 4140-113 510-55 

1093-99 8288 1098-16 M8085AH 1095-118 1624-1 LS7040 * 6S6 
1094-76 8289 1098-12 M8086 1098-2 IMOX557 * 17Z5 I,'OQ * 4433 510-45 
1095-126 8291 1093-114 M8155 1096-44 IPOS * 17Z1 4140-114 LS7050 * 696 
1095-88 8291A 1094-143 M8155H 1093-159 1624-2 IAPA * 4433 

510-49 
~ 238-11 1095-152 M8212 1094-158 iSBC-86/05 1769-11 

4140-115 LS7055/56 * 696 
1090-77 1098-28 M8214 1102-66 iSBC-86/12A 1769-10 510-50 
1094-62 8292 1094-142 M8216 1094-77 iSBC-86/14 1769-16 "'PO * 4433 LS7060 * 696 
1094-136 1095-151 M8224 1094-102 iSBC-86/30 1769-17 4140-116 510-61 
1102-41 8293 1094-144 M8226 1094-78 iSBC544 1765-6 ~ 260-5 
1101-74 8294 1094-122 M8228 1095-90 iSBC569 1765-14 UPC * 4433 LS7061 * 696 
1096-5 1102-36 M8231A 1094-63 iSBC80/04 1763-33 4140-117 510-62 
1096-6 8295 1100-97 M8243 1093-117 iSBC80/05 1763-34 ~ 260-5 
1096-7 ~ 240-9 M8251A 1095-24 iSBC80/10B 1763-11 tlPO * 4433 LS706Z * 696 
1095-89 82HS181 3462-85 M8253 1096-23 iSBC80/20-4 1763-24 4140-118 510-46 
1093-116 82HS191 3464-77 M8255A 1095-63 iSBC80/24 1763-28 

I.1PX * 4433 LS7100 * 696 
1094-150 82HS321 3466-16 M8257 1095-43 iSBC80/30 1763-25 

4140-119 2464-46 
1095-153 82S181 3463-12 1096-13 iSBC88/25 1765-23 LS7110 * 696 
1101-50 82S191 3464-99 M8259A 1096-19 iSBC88/40 1765-24 MRA * 4433 511-95 
2487-8 82S321 3466-18 M8259H 1093-141 IUP-ZOO * 17ZZ 4140-120 * 696 

~ 238-11 8355 1093-164 M8282 1098-53 4005-1 2424-96 
IUP-201 * 1722 URB * 4433 

1093-7 1096-52 M8283 1098-47 4005-1 4140-121 LS7210 * 696 
II 238-11 8355-2 1093-165 M8284 1098-23 464-64 

1093-125 1096-53 M8286 1094-14 Interdenign !.IRC * 4433 * 696 
1095-23 8641A 1094-6 1095-107 4140-122 2951-26 

1096-2 1095-103 1096-65 MCA * 4433 
LS7220 * 696 UAO * 4433 II 238-11 8741A 1094-7 1098-42 4141-142 2906-50 

8253 1093-135 1095-104 M8287 1094-15 !.ICB * 4433 
4140-123 II 231-10 

1095-54 1096-62 1095-108 4141-143 I.IRE * 4433 LS7ZZ5 * 696 
1101-76 1101-99 1096-66 MCC * 4433 4140-124 2906-51 

8253-5 1096-26 II 239-6 1098-36 4141-144 LS7ZZ9 * 696 
8254 1095-36 II 243-7 M8288 1098-17 MCO * 4433 

URF * 4433 LS7231 2906-154 

1101-77 8742 1094-8 M8289 1098-13 4141-145 r.ISA * 4433 
LS7232 2906-155 

8255A 1093-140 1101-101 M8741A 1094-9 I,ICE * 4433 4140-125 
LS7233 2906-156 

1095-62 8748-8 1093-11 M8748 1093-15 4140-95 LS7234 2906-157 

1101-79 II 239-6 M8751 1094-17 I.1CF * 4433 MSA450 4140-126 LS7235 2906-158 

8255A-5 1096-32 II 243-7 M8755A 1095-143 4140-96 USB * 4433 
LS7236 2906-159 

8256 1095-14 8748H 1093-12 IIDS-Z * 1723 MCG * 4433 4140-127 
LS7240 510-25 

8257 1095-41 II 239-6 NDS-I 1625-1 4140-97 LS7Z6Z * 696 

1096-11 II 243-7 NDS-Ii 1625-2 I,IOA * 4433 MSB880 4140-128 LS7Z63 * 696 

1101-75 1065-33 P80A48L 1093-61 4140-98 USC * 4433 
LS7270 1102-70 

II 238-11 II 239-6 PSCOPE * 17Z6 I.!LA * 4433 4140-129 
A00104 * 696 

II 238-18 II 243-7 SDK-86 1769-7 4140-99 453-72 

8257-5 1095-42 8749H 1093-13 IAPX1B6 * 1347 I,IOA * 4433 1,IUA * 4433 510-105 

1096-12 8749H-8 1093-14 1097-134 4140-100 4140-130 RE01001120 * 696 

II 238-11 
8751 1094-16 * 1347 MOA-268B 2470-1 462-65 

II 246-6 1079-8 I,lOB * 4433 
MUA-225 4140-131 511-18 

II 238-18 1065-34 IAPX1B6/50 * 1347 4140-101 MUD * 4433 RE0300/360 * 696 82586 * 1350 
1101-51 

II 246-6 * 1349 MOB-272 2473-60 4140-132 462-66 
8755A ' 1093-144 1079-9 ".OC * 4433 511-28 

8259 1093-127 1095-142 IAPX188 * 1348 4140-102 I,lUC * 4433 RE03000/3600 * 696 8259-5 1093-128 1096-34 1067-1 1.100 * 4433 4140-133 462-67 
8259A 1093-129 88/50 1065-35 iAPX268/10 1079-10 4140-103 511-32 

1095-47 8PK70 * 380B IAPX2B6110 * 1348 UOE * 4433 RE05/6 * 696 
1096-16 3468-3 1097-137 4140-104 462-61 
1098-32 BPK72 * 3809 * 1348 1.10F * 4433 

International 510-85 
8259A-2 1093-130 IM65X61-1 3473-111 1079-11 4140-105 Microelectronic RE050/60 * 696 

1095-48 IM6658 3463-75 iAPX286/20 1079-12' MOF1305B 2470-2 Productn 462-63 
1096-17 IMGG53M 3463-76 iAPX43201 1100-58 MOF1623B 2475-39 ' 511-2 

8259A-8 1093-131 Inteliec245 1624-3 iAPX43202 1100-59 1,10G * 4433 * 4435-
1095-49 Intelleclll 1624-4 iAPX43203 1100-60 4140-106 IUPEL * 4435 Micro Power 
1096-18 M2114A-4 3478-23 iAPX432GDP 1079-13 MOH * 4433 Systems 8271 1093-109 M2114A-5 3478-54 iAPX4321P 1079-14 4140-107 ISeries 4140-135 
1094-138 M2114AL-3 3477-102 IAPX86110 * 1347 MOJ * 4433 AD562S/BIN 2450-42 
1095-147 M2114AL-4 3478-24 1098-3 414'0-108 I(ontron DAC-Ol 2439-7 
1101-37 M2118-4 3468-76 * 1347 MOL * 4433 Electronics/FutureData DAC-01B 2439-8 

8271-6 1093-110 M2118-7 3468-88 1079-15 4140-109 DAC-01C 2439-9 
82720 * 1350 M2128 3480-53 IAPX86/20 * 1348 MOM * 4433 DAc-om 2439-10 

1101-45 M2147H 3481-98 1097-135 4140-110 2300 1625-4 
DAC-01F 2439-11 

8272A 1101-126 M2147H-3 3481-67 * 1348 "'ON * 4433_ EPP-80 * 4103 DAC-01H 2439-12 
8273 1093-167 M2148H 3477-76 1079-16 4140-111 4006-2 DAC-l00C 2442-39 

1095-78 M2164 3469-89 IAPX86/30 * 1349 
MONOCHIP 4140-112 

UP200DI * Z749 KDS 1096-57 M2167-10 3483-102 1097-136 232-15 1625-3 
MPZOODIA * 401 

8274 1095-82 M27128 3467-15 * 1349 232-16 MPP-805 4006-1 2415-60 
1101-129 M27128-45 3467-26 1079-17 237-12 t.1P200DIB * 401 

8275 1093-104 M2716 3465-70 IAPX86/50 * 1349 267-2 MPP80 4005-4 2415-77 
1094-109 M2716M 3465-71 1079-18 269-6 UP200DIC * 401 
1095-131 M2732/S8416 3466-72 IAPX88/10 * 1347 269-9 

LSI Computer 2415-78 
1101-72 M2732A 3466-63 1098-62 273-11 UP201DI * 2749 

II 238-11 M2764/S8460 3466-94 * 1347 275-4 Systemo I.1P201DIA * 401 
8276 1094-110 M2764/S8461 3467-9 1067-2 275-8 2416-108 

1101-85 M2764/S8462 3466-95 IAPX88/20 * 1348 275-9 C1200 2464-87 MP201010 * 401 
8279 1095~4 M2764/S8463 3467-10 1098-56 275-15 2899-34 2416-109 

1101-48 M2816 3465-2 * 1348 277-13 D3600 462-68 MP2325-45 3487-54 
II 238-11 M2817 3465-62 1067-3 277-14 

D6 462-62 MP2325-85 3487-55 
8279-5 1095-5 M3001 506-157 IAPX88/30 * 1349 278-1 MP2364C 3486-109 

II 238-11 M3636 3464-111 1098-57 279-15 D60 462-64 MP301 2889-71 
8282 1098-52 M8031 1094-21 * 1349 280-6 LSZ740 * 696 

MP302 2889-72 
8283 1098-46 M8048 1093-59 1067-4 280-15 MP303 2889-73 
8284A 1098-21 M8049 1093-60 IAPX88/50 * 1349 281-8 LS7030 * 696 MP310 2889-74 
8284A-1 1098-22 M8051 1094-28 iAPX88/10 1094-43 282-1 510-58 MP311 2889-75 

Arranged alphanumerically from left to right. 
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ADVERTISr2RS' PRODUCT INC!:]C 

Davlel Pa;I-Llnl Civic. Pag.-Llna Davie, Plwl-Llna Davlee Pa~I-Lini Dlvlel Pawl-Llnl Davie. PI~I-Llna 

Micro Powcr r,IP5505C * 401 r.1P5537 * 401 r.1P7507DIK * 401 1.1P7521L * 401 r.1P7533L * 401 

SY3tcm3 (Cont'd) * 3292 * 3292 * 2749 * 2749 * 2749 
2911-100 2914-8 2424-64 2457-28 2446-26 

MP312 2889-76 2921-24 MP5540 2966-46 /.1P7507DIS * 401 1.IP7521U * 401 r.1P7533S * 401 
r.1P3140B-3 * 2749 /.1P5505E * 401 MP5541 2966-71 * 2749 * 2749 * 2749 

~ 2460-39 * 3292 MP5542 2966-146 2424-54 2458-33 2449-6 

1.1P3140B-4 * 2749 2919-14 MP5543 2966-72 1.IP7508DI * 2749 /.1P752111 * 401 r.IP7533T * 401 
2460-34 IAP5507A * 401 MP5544 2966-115 r.1P7508DIJ * 401 * 2749 * 2749 

l.tP3140C-3 * 2749 * 3292 MP5545 2966-147 2424-10 2458-19 2449-7 

I 2460-40 2911-46 1.IP5550A * 2749 r.IP7508DIK * 401 1.!P7521P * 401 2449-8 

r.IP3140C-4 * 2749 
2911-51 2445-40 2424-11 * 2749 r.IP7533U * 401 

i 2460-35 2914-17 1.IP5550B * 2749 I.IP750SDIS * 401 2457-29 * 2749 

MP318 2889-61 r.IP5507B * 401 2447-34 2423-87 /.IP7521S * 401 2446-27 

MP350 2889-87 * 3292 1.1P5550C * 2749 r.IP7509DI * 2749 * 2749 1.1P7541 * 401 

MP351 2889-88 
2911-96 2448-24 UP7509D1J * 401 2458-34 * 2749 

MP352 2869-89 
2915-28 2.g3-25 2':23-':G ; •• ?7:i21T * .. ill 2453-32 

MP358 2889-82 
r.1P5507C * 401 1.IP55600 * 2749 r.1P7509DIK * 401 * 2749 r.1P7550B * 401 

* 3292 2449-17 2423-47 2458-20 * 2749 
MP360 2889-77 2911-108 2445-32 I.1P7509DIS * 401 UP7521U * 401 2436-25 
r.IP370B-l B * 401 

MP561J 
2916-35 MP561K 2445-14 2423-15 * 2749 

r.Ip.7570J * 401 * 2749 1.lP5507D * 401 MP561S 2445-33 r.IP7510DI * 2749 2457-30 * 2749 
2462-30 * 3292 MP561T 2445-15 r.IP7510CIJ * 401 r.iP7522J * 401 

2428-9 
r.!P370C-18 * 401 2916-41 r.IP562 * 401 2417-15 * 2749 

/.1P7570L * 401 
* 2749 1.IP5507E * 401 * 2749 UP75100lK * 401 2448-47 * 2749 

2462-31 * 3292 2451-1 2417-16 I!.P7522K * 401 
2431-6 

1.1P371-18 * 2749 2911-52 1.IP7570P * 401 
1.IP371B-18 * 401 2911-93 MP571J 2431-19 r.IP7510DlS * 401 * 2749 * 2749 '----

2462-35 2915-34 MP571K 2431-4 2417-17 2448-5 2428-10 
r.lP371C-18 * 401 1.1P5508 * 401 

MP571S 2431-20 1.IP7511D1 * 2749 1.1P7522L * 401 r.1P7570S * 401 
2462-36 * 3292 MP6116-20 3480-76 1.1P7511 DIJ * 401 * 2749 * 2749 

r.IP4136 * 3292 2917-38 MP6116-25 3480-108 2417-18 2446-18 2431-7 

2942-49 r.IP5509A * 401 MP6117-20 3480-77 UP7511DIK * 401 r.IP7522S * 401 r.1P7574A * 401 
r.IP4136C * 3292 * 3292 MP6117-25 3480-109 2417-19 * 2749 * 2749 

2943-46 2941-15 MP6118-20 3480-78 r.IP7511 DIS * 401 2448-48 2429-4 

r.IP5010 * 401 UP5509E * 401 MP6118-25 3480-110 2417-20 r.1P7522T * 401 I.IP7574B * 401 

* 3292 * 3292 MP7104A 511-43 1,IP7511 DIT * 401 * 2749 * 2749 

2966-5 2941-16 r.IP7138 * 401 2417-21 2448-6 2427-48 
MP550Z 2439-5 * 2749 r.1P7512DI * 2749 r.IP7522U * 401 r.tP7574J * 401 r.IP5010A * 401 r.1P5510A * 401 2438-6 I.tP7512DIJ * 401 * 2749 * 2749 * 3292 * 3292 r.'P7138A * 401 2419-49 2446-19 2429-5 

2966-6 2911-87 * 2749 r.1P7512DIK * 401 1.IP7523J * 401 1.IP7574K * 401 
MP5071 2901-96 UP5510!1 * 401 2438-7 2419-50 * 2749 * 2749 
MP517J 2916-28 * 3292 MP7139 2898-126 1.1P7512DIS * 401 2441-41 2427-49 
MP517K 2911-79 2911-88 MP7149 2898-127 2419-51 r.IP7523K * 401 1.IP7574S * 4Dl 

2914-49 UP5510C * 401 2945-141 I;lP7512DIT * 401 * 2749 * 2749 
MP517L 2911-24 * 3292 MP7150 2899-165 2419-52 2440-39 2429-6 

2014-14 2936-30 MP7156 2898-124 r.IP7520G * 401 1.IP7523L * 401 r.IP7574T * 401 
MP517S 2911-80 1.IP5510E * 401 2945-84 * 2749 * 2749 * 2749 

2914-50 * 3292 MP7160 2899-149 2449-27 2440-6 2427-50 
r.1P5501A * 401 2911-89 MP7162 2906-116 r.IP7520H * 401 r.IP7524J * 401 r,iP75Bl * 401 

* 3292 /.IP5511A * 401 MP7189 2898-128 * 2749 * 2749 * 2749 
2919-52 * 3292 MP7216 2899-156 2449-20 2442-4 2963-36 

UP5501C * 401 2941-17 r.IP7501 DIJ * 401 1.1P7520J * 401 r.IP7524K * 401 1.1P7614 * 401 
* 3292 r.IP5511E * 401 * 2749 * 2749 * 2749 * 2749 

2928-21 * 3292 2424-6 2448-35 2440-43 2460-38 
I.lP5501E * 401 2941-18 r.'P7501 DlK * 401 r.IP7520K * 401 1.IP7524L * 401 1.IP7616K * 401 

* 3292 r.tP5512 * 401 * 2749 * 2749 * 2749 * 2749 
2923-20 * 3292 2424-7 2447-44 2440-10 2462-14 

r.IP5501F * 401 2917-37 1.1P7501 DIS * 401 r.1P7520L * 401 1,IP7524S * 401 
r.1P7616L * 401 

* 3292 I.1P5520A * 401 * 2749 * 2749 * 2749 * 2749 
. 2923-21 * 2749 2423-85 2446-6 2442-5 2462-13 

I.IP5501G * 401 2439-13 
r.IP7502DIJ * 401 r.IP75201.1 * 401 r.1P7524T * 401 

MP7620J 2445-5 

* 3292 r,IP5520!l * 401 * 2749 * 2749 * 2749 
MP7620K 2445-17 

2928-22 * 2749 2423-44 2448-36 2440-44 
MP7620L 2446-20 

r.!P5501H * 401 2439-14 
r.1P7502DIK * 401 r.lP1520:1 * 401 r.1P7524U * 401 

MP7620M 2448-7 

* 3292 UP5520C * 401 * 2749 * 2749 * 2749 
r.!P7621A * 401 

2919-53 * 2749 2447-45 2440-11 
* 2749 

2439-15 2423-45 2456-25 r.tP5502 * 401 r.1P5520D * 401 r.1P7502D1S * 401 r.IP7520P * 401 MP75258 2962-83 r.IP7621B * 401 * 3292 * 2749 * 2749 * 2749 MP7525K 2962-84 * 2749 2909-30 
2439-31 2423-14 2446-7 MP7525T 2962-85 2453-33 

2923-26 
r,IP5520F * 401 r.;P7503DIJ * 401 r.IP7520S * 401 1.IP7530 * 401 r.IP7621C * 401 1.1P5502A * 401 * 2749 * 2749 * 2749 * 274!1 * 2749 * 3292 2439-16 2424-8 2448-37 2446-9 2450-33 

I 2919-26 r.1P5520H * 401 r.IP7503DIK * 401 r.IP7520T * 401 r.IP7530J * 401 r.IP7621II * 401 
r.1P5502B 

\ * 401 * 2749 * 2749 * 2749 * 2749 * 2749 * 3292 2439-17 2424-9 2447-46 2448-38 2457-20 
2928·29 r.1P5524 * 401 r.IP7503DIS * 401 I.IP7520U * 401 r.IP75301( * 401 l.tP7621J * 401 

UP5502D * 401 * 3292 * 2749 * 2749 * 2749 * 2749 * 3292 2916-47 2423-86 2446-8 2447-47 2456-26 
2928-30 r.IP5527 * 401 UP7506D1J * 401 r.IP7521G * 401 I.IP7531J * 401 r.IP7621K * 401 

UP5502E * 401 * 3292 * 2749 * 2749 * 2749 * 2749 * 3292 2914-7 2425-3 2458-41 2458-35 2453-34 
2919-27 r.tP5531 * 401 r.IP7506DIK * 401 r.1P752111 * 401 r.1P7531K * 401 r.IP7621L * 401 

r.1P5505A * 401 * 3292 * 2749 * 2749 * 2749 * 2749 
* 3292 2966-70 2425-4 2458-40 2458·21 2450-34 

2911-25 r.IP5532 * 401 r.IP7506DIS * 401 r.1P7521J * 401 r.IP7531L * 401 r.IP7621R * 401 
2911-81 * 3292 * 2749 * 2749 * 2749 * 2749 
2916-25 2966-145 2424-99 2458-32 2457-31 2457·21 

r.IP55050 * 401 r.IP5534 * 401 r.IP7507DIJ * 401 r.1P1S-21K * 401 r.IP7533K * 4Dl I.IP7621S * 401 
* 3292 * 3292 * 2749 * 274!1 * 2749 * 274!1 

2919-9 2916-45 2424-63 2458-18 2448·13 2456-27 

~ Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted. 
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Davlca Pag3-Llnl Dsvlc9 P1c!-Llna Device 

Micro Power 
SYfltemfl (Cont'd) 

I,IP7621T 

1,IP7621U 

I.\P7621Z 

I.1P7622A 

l,lP7622H 

1.1P7622J 

I.lP7622R 

* 401 
* 2749 

2453-35 
* 401 
* 2749 

2450-35 
* 401 
* 2749 

2457-22 
* 401 
* 2749 

2456-39 
* 401 
* 2749 

2457-35 
* 401 
* 2749 

2456-40 
* 401 
* 2749 

2457-36 
.. ,~.. f.1P7622S * 401 * '2749 

2456-41 --
r.1P7622Z 

I.1P7623 

MP8416-2o 
MP8416-25 
MP8417-20 
MP8417-25 
MP8418-2o 
MP8418-25 
1.1P9311 
MP9331-4 
MP9331-5 
MP9331-6 
I.lP9377-16 

1.1PDIIC100 
MPS5003 
MPS5004 
MPS5053 
OP-01A 
OP-OIC 
OP-01E 
OP-01F 
OP-01G 
OP-OHt 
OP-02 
OP-02A 
OP-02B 
OP-02C 
OP-02D 
OP-02E 
OP-05 
OP-05A 
OP-05C 
OP-05E 
OP-07 
OP-07A 
OP-07C 
OP-07E 
OP-l0 
OP-lOA 
OP-l0C 
OP-l0E 
OP-15A 
OP-15B 
OP-15C 
OP-15E 
OP-15F 
OP-15G 
OP-16A 
OP-16B 
OP-16C 
OP-16E 
OP-16F 
OP-16G 
OP-17A 
OP-17B 
OP-17C 
OP-17E 
OP-17F 
OP-17G 

2014 

* 401 
* 2749 

2457-37 
* 401 
* 27~!l 

2453-21 
3480-79 
3480-111 
3480-80 
3480-112 
3480-81 

- 3480-113 
* 2749 

2461-32 
2461-17 
2461-4 

* 401 
* 2749 

2461-9 
* 401 

2896-8 
2896-9 
2896-10 
2919-54 
2928-23 
2923-22 
2923-23 
2928-24 
2919-55 
2923-27 
2919-28 
2928-31 
2923-28 
2928-32 
2919-29 
2919-10 
2916-24 
2921-25 
2919-15 
2915-26 
2914-18 
2916-33 
2915-35 
2935-58 
2936-1 
2936-31 
2936-2 
2918-16 
2920-50 
2924-56 
2918-17 
2920-51 
2924-57 
2918-20 
2920-54 
2924-60 
2918-21 
2920-55 
2925-1 
2918-12 
2920-46 
2925-4 
2918-13 
2920-47 
2925-5 

OP-27 
OP-37 
REF-02 
REF-02A 
REF-02C 
REF-02D 
REF-02E 
REF-02H 

2915-50 
2915-56 
2966-73 
2966-74 
2966-75 
2966-76 
2966-77 
2966-78 

Micro-Circuit 
Engineering, Inc. 

A20A 
A75X 
A75XS 
BIPDLAR UIIIRAYS 
Bipolar Unlrays 
WOS UIIIRAYS 
Cr.10S Unlrays 
MCD574K 
I.lCE-A20A 

1,1 CE-A20AS 

1.ICE-A20B 

I,lCE-A20BS 

f.1CE-A20C 

* 137 
4140-164 
4140-165 

* 4438 
* 4438 
* 4439 
* 4439 

2434-11 
* 4437 

4140-166 
* 4437 

4140-167 
* 4437 

4140-168 
* 4437 

4140-169 
* 4437 

1,ICE4194 

I,ICE565A 

MCE565AJ 
MCE565AS 
MCE565J 
MCE565K 
MCE565S 
MCE565T 
I,ICE566A 

MCE566AJ 
MCE566AK 
MCE566AS 
MCE566AT 
MCE566J 
MCE566K 
MCE566S 
MCE566T 
1.ICE570 

1,ICE570J 

I.1CE570S 

1.1CE571 

4140-170 1.1CE571J 
l,iCE-A20CS 

UCE-A20E 

r,ICE-A20ES 

1.1CE-A20F 

r.1CE-A20FS 

1.1CE-A20G 

1.ICE-A20GS 

r,lCE-A2Oft 

1,ICE-A20HS 

1.1CE-A20J 

r.1CE-A20JS 

r.;CE-A20L 

l,iCE-A20LS 

l.iCE-A201.1 

1.ICE-A20:.:S 

MCE-A20W 
l,iCE-A20\'lS 

MCE-A40A 
r,lCE-A40AS 

MCE-A40B 
!.lCE-MOns 

mE-MOD 

r.1CE-A40DS 

r,lCE-A75X 
f.1CE-A 75XS 
r.:CE-ADI5C 

MCE-B20A 
MCE-B20B 
MCE-B40A 
MCE-B40B 
UCE-DI5h 

r.1CE-DI5B 

r.1CE-DI5D 

MCE-P20A 
MCE-P40A 

* 4437 
4140-171 

* 4437 
4140-172 

* 4437 
4140-173 

* 4437 
4140-174 

* 4437 
414o~ 175 

* 4437 
4140-176 

* 4437 
4140-177 

* 4437 
4140-178 

* 4437 
4140-179 

* 4437 
4140-180 

* 4437 
4140-181 

* 4437 
4140-182 

* 4437 
4140-183 

* 4437 
4140-184 

* 4437 
4140-185 
4140-186 

* 4437 
4140-187 
4140-188 

* 4437 
4140-189 
4140-190 

* 4437 
4140-191 

* 4437 
4140-192 

* 4437 
4140-193 

* 4437 
* 4437 
* 4437 

4140-194 
4140-195 
4140-196 
4140-197 
4140-198 

* 4437 
4140-199 

* 4437 
4140-200 

* 4437 
4140-201 
4140-202 
4140-203 

P.1CE571S 

~ICE574 

I,ICE574AS 

1.1CE574J 

1.ICE574L 

1.1CE574S 

1.1CE574T 

1.1CE574U 

I.lCE574Z 
1,ICE574ZJ 

l.iCE574ZK 

r.iCE574ZL 

r.1CE574ZS 

1.:CE574ZT 

l.iCE574ZU 

MCE60 
r.1CE6012 

l,lCE6012C 

l,lCE60121,1 

MCE66 
MCE70 
MCE72 
MCE74 
MCE80 
MCE82 
MCE83 
MCE84 
I.1CEL 165 

MCEL2165 
F.1CELI,110 

MCELM117 
MCELM137 
MCELM217 
MCELM237 
MCELM317 
MCELM337 

Page-Line Device Page-Llna Davlca 

* 4440 
4140-204 

* 4440 
2960-79 

* 4440 
4140-205 
2451-37 
2451-38 
2452-35 
2450-29 
2452-36 
2450-30 

* 4440 
4140-206 
2452-37 
2450-23 
2452-38 
2450-24 
2452-39 
2450-25 
2452-40 
2450-26 

* 4440 
4140-207 

* 4440 
2428-14 

* 4440 
2428-15 

* 4440 
4140-208 

* 4440 
2431-21 

* 4440 
2431-22 

* 4440 
4141-1 

* 4440 
2435-32 

* 4440 
2435-36 

* 4440 
2434-12 

* 4440 
2434-13 

* 4440 
2434-14 

* 4440 
2434-15 

* 4440 
* 4440 

2435-39 
* 4440 

2435-40 
* 4440 

2434-20 
* 4440 

2434-21 
* 4440 

2434-22 
* 4440 

2434-23 
2930-13 

* 4440 
4141-2 

* 4440 
2453-13 

* 4440 
2453-14 
2930-11 
2934-22 
2940-25 
2943-6 
2930-18 
2940-48 
2940-49 
2943-13 

* 4440 
4141-3 

* 4440 
2909-53 
2909-54 

* 4440 
4141-4 

* 4440 
2923-13 
2959-76 
2960-39 
2959-77 
2950-40 
2959-78 
2960-41 

MCETCA2365 
r,ICETCA365 

f.lCEVFC32 

I.lGB110A 

I,:GBI60B 

1.IGB210C 

I,lGB270E 

I,mB350D 

l,lGB50 

r.lGB500 

1.\GB600 

1,!GCllO,' 

I.1GCI60B 

1.1GC210C 

1.1SC270E 
I,lGC350D 

l,mC50 

l.lGC500 

1,!GC600 

MT003 
MT006 
IJT~2003 

f.1T34006 

f.1T34009 

l,m0003 

ImOOl4 

m80001 

Unides 

2909-55 
* 4440 

4141-5 
* 4440 

2909-56 
* 4440 

4141-6 
* 4440 

2968-99 
* 4437 

4141-7 
* 4437 

4141-8 
* 4437 

4141-9 
* 4437 

4141-10 
* 4437 

4141-11 
* 4437 

4141-12 
* 4437 

4141-13 
* 4437 

4141-14 
* 4437 

4141-15 
* 4437 

4141-16 
* 4437 

4141-17 
* 4437 
* 4437 

4141-18 
* 4437 

4141-19 
* 4437 

4141-20 
* 4437 

4141-21 
464-36 
464-40 

* 4440 
4141-22 

* 4440 
4141-23 

* 4440 
4141-24 

* 4440 
464-11 

* 4440 
4141-25 

* 4440 
464-9 

* 4440 
4141-26 

* 4440 
464-10 

* 4440 
4141-27 

* 4440 
464-84 

4141-28 

Mitel 
Semiconductor 

MA5000 
MA5050 
MA5100 
MA5150 
MD4330B 

MD4332B 
MD545C239 
1,1D54SCI37 

l,lD54SC138 

f,ID54SC139 

r,ID54SC237 

l.lD54SC238 

r,ID54SC239 

l.lD54SC240 

I.ID54SC241 

4141-33 
4141-34 
4141-35 
4141-36 
463-156 

2466-1 
3491-43 
463-162 
454-54 

* 697 
454-102 

* 697 
454-80 

* 697 
454-55 

* 697 
454-103 

* 697 
454-81 

* 697 
454-56 

* 702 
465-65 

* 702 
465-84 

Arranged alphanumencally from left to nght. 

I,ID54SC244 

I,lD54SC245 

1,1D54SC373 

1,1D54SC374 

I.lD54SC533 

1.ID54SC534 
I,1D54SC54D 

1,ID54SC541 

r,lD54SC545 

1,1D54SC563 

1,1D54SC564 
I.1D54SC573 

1.1D54SC574 

MD65SC22 
MD65SC51 
MD68SC02 

MD68SC21 
MD68SC4o 
MD68SC49 
r.1D74SC137 

1,1D74SC138 

1,1D74SC139 

I.1D74SC237 

1,1074SC238 

l.lD74SC239 

r,ID74SC240 

I,1D74SC241 

1.1D74SC244 

1.1D74SC245 

1.1D74SC373 

I.1D74SC374 

1,1D74SC533 

r,1D74SC534 
F.1D74SC540 

I.1D74SC541 

1,1074SC545 

f.1D74SC563 

r.tD74SC564 
f.lD74SC573 

I.ID74SC574 

MH-88305 
MH88210 
MH88315 
MH88500 
ML8204 
ML8205 
MT4320 
MT4322 
MT4'323 
MT4325 

!'Qge-llne Davlca Plga-Llna 

* 702 
465-46 

* 706 
465-130 

* 706 
2475-48 

* 710 
459-170 

* 710 
456-33 

* 710 
460-8 

* 710 
* 702 

450-133 
* 702 

450-134 
* 706 

465-131 
* 706 

2475-49 
* 710 

460-9 
* 710 
* 710 

459-171 
* 710 

456-34 
1091-38 
1091-12 
1091-87 
1067-5 
1092-99 
1092-150 
1092-9 

* 697 
454-104 

* 697 
454-82 

* 697 
454-57 

* 697 
454-105 

* 697 
454-83 

* 697 
454-58 

* 702 
465-66 

* 702 
465-85 

* 702 
465-47 

* 702 
* 706 

465-132 
* 702 
* 706 

2475-50 
* 710 

460-10 
* 710 

456-35 
* 710 

460-11 
* 710 
* 702 

450-135 
* 702 

450-136 
* 706 

465-133 
* 706 

2475-51 
* 710 

460-12 
* 710 
* 710 

459-172 
* 710 

456-36 
2949-95 
2949-96 
2949-2 
2949-32 
2949-108 
2949-109 
2948-8 
2948-9 
2948-10 
2948-11 

MT4326 
MT4327 
MT5087 
MT5089 
MT5091 
MT5092 
MT8251 
MT8804A 
MT8804B 
MT8860 
MT8862 
MT8863 
MT8865 
MT8870 
MT8912 

MT8960 
MT8961 
MT8962 
MT8963 
MT8980 

2948-12 
2948-13 
2949-145 
2949-146 
2949-147 
2949-148 
2949-110 
2947-135 
2947-136 
2949-74 
2949-75 
2949-76 
2947-30 
2949-97 
2948,-73 
2948-82 
2947-79 
2947-60 
2947-80 
2947-61 
2948-58 

Monolithic 
Memoriefl, Inc. 

5055 
5086 
5087 
5155 
5255-1 
5256-1 
5260-1 
5261-1 
5275-1 
5276-1 
5280-1 
5280-2 
5281-1 
5281-2 
5282-1 
5283-1 
5290 
5291 
5292 
5293 
5300-1 
5301-1 
5305-1 
5306-1 
5308-1 
5309-1 
5330-1 
5331-1 
5340-1 
5340-2 
5341-1 
5341-2 
5348.1 
5349-1 
!i3BO-l 
5380-2 
5381-1 
5381-2 
5388-1 
5389-1 
5389-2 
53LS140 
53LS141 
53LS240 
53LS241 
53RS881 
53S080 

53S081 

53S140 
53S141 
53S1641 

53S1641A 

53S1681 
53S1681A 
53S240 
53S241 
53S441 

53S841 

53S841A 

3453-8 
497-73 
497-74 

3453-9 
3484-94 
3484-95 
3484-90 
3484-91 
3484-119 
3484-120 
3484-47 
3484-36 
3484-52 
3484-37 
3484-48 
3484-53 
3453-37 
3453-38 
3453-59 
3453-60 
3460-2 
3460-7 
3460-93 
3460-95 
3460-31 
3460-33 
3459-47 
3459-48 
3461-75 
3461-87 
3461-79 
3461-68 
3461-74 
3461-77 
3463-65 
3463-45 
3463-66 
3463-13 
3464-36 
3464-37 
3464-16 
3460-3 
3460-8 
3460-94 
3460-96 
3462-89 

* 3827 
3459-15 

* 3827 
3459-19 
3459-90 
3459-93 

* 3836 
3466-9 

* 3836 
3466-3 
3464-96 
3464-78 
3460-61 
3460-63 

* 3830 
3462-13 
3462-13 

* 3833 
3463-119 

* 3833 
3463-112 
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ADVI2IrtTISI2RS' tOAODUCT INDrE}{ 

Dlvlea Paga-Llnt Davlea Page-Lint Devlel Page-Llna Devlea "1~9-Ll~1 Dlvlca P1iil-Ll:1 CiVlcl Pa:I-Llnl 

Monolithic 63LS240 * 3826 HAL 16L8M 506-133 PAL16L2-2 * 4470 S1154LS341 * 715 S:I74LS245 * 715 
Memories, Inc. 3460-74 HAL 16R4C 506-134 PAL16L2C *44C9 S1I54LS340 * 715 505-4 

(Cont'd) 63LS241 * 3826 HAL 16R4M 506-135 506-49 503-139 * 715 
3460-80 HAL 16R6C 506-136 * 4449 * 715 2470-32 

57402 3456-47 63RA441 * 3826 HAL 16R6M 506-137 3457-25 2471-7 SII74LS273 * 715 

9 
, 

57558 475-150. 3462-7 HAL 16R8C 506-138 PAL16L2!.1 * 4449 SIl54LS341 * 715 486-161 
< :l 

57558-1 475-151 3462-7 506-50 504-50 SII74LS310 * 715 
! 

HAL 16R8M 506-139 
6055 3453-10 63RS881 3462-70 HAL 16X4C 506-140 * 4449 * 715 SI174LS310 * 715 
6056 3453-21 63S080 * 3826 HAL 16X4M 506-141 3457-26 2470-26 504-52 
6061 3453-11 3459-11 PAL * 4442 PAL 16L6 * 4458 SIl54LS344 * 715 SII74LS340 * 715 

I 6062 3453-22 63S081 * 3826 PALlOU8-2 * 4470 PAL16L8-2 * 4470 504-4 503-142 
6071 3453-39 3459-13 PAL 10U8C * 4449 

PALl6L8-4 * 4470 * 715 SII74LS341 * 715 ; 
6072 3453-40 63S140 * 3826 506-33 PAL16LeA * 4464 2470-27 504-53 
6086 497-75 3459-79 

* 4449 
PAL16L8C * 4449 SII54LS373 * 715 * 715 

6087 497-76 63S141 * 3826 506-51 496-75 2470-33 
6155 3453-12 3459-83 3457-7 * 4449 SII54LS374 * 715 SII74LS344 * 715 e: 
6156 3453-13 63S1641 * 3826 PAL 10H81.' * 4449 3457-27 487-14 504-6 
6161 3453-14 * 3836 506-34 PALl6L81.1 * 4449 S1I54LS377 * 715 * 715 
6162 3453-15 3466-4 * 4449 506-52 487-50 2470-34 
6255-1 3484-92 6381641A * 3826 3457-8 * 4449 SN54LS380 502-140 SII74LS373 * 715 
6256-1 3484-93 * 3836 PAL 10L8-2 * 4470 3457-28 SN54LS450 500-87 496-76 
6260-1 3484-88 3465-96 PAL 10LBC * 4449 PAL16R4·2 * 4470 SN54LS451 498-64 SII74LS374 * 715 
6261-1 3484-89 63S1681 3464-79 506-35 PAL 16R4-4 * 4470 SN54LS453 499-119 487-15 
6275-1 3484-117 63S1681A 3464-55 * 4449 PAL16n4A * 4464 SN54LS461 482-83 S1I74LS377 * 715 
6276-1 3484-118 63S240 * 3826 3457-9 PAL 16R4C * 4449 SN54LS491 482-86 487-51 
6280-1 3484-41' 3460-48 PALlOLBI.' *4449 506-53 SN54LS498 502-138 SN74LS380 502-141, 
6280-2 3484-32 63S241 * 3826 506-36 * 4449 SII54LS533 * 715 SN74LS450 500-88 ~ 

6281-1 3484-43 3460-50 * 4449 3457-29 496-131 SN74LS451 498-65 
6281-2 3484-33 63S441 * 3826 3457-10 PALl6R41.1 * 4449 81154L8534 * 715 SN74LS453 499-120 
6282-1 3484-42 * 3830 PALl2H6-2 * 4470 506-54 486-136 SN74LS461 482-84 
6283-1 3484-44 3461-119 PALl2116C * 4449 * 4449 S!l54LS645 * 715 SN74LS491 482-87 
6290 3453-41 3461-119 506-37 3457-30 505-2 SN74LS498 502-139 
6291 3453-42 63S441A * 3826 * 4449 PAL16R6·2 * 4470 * 715 SII74LS533 * 715 
6292 3453-61 * 3830 3457-11 PAL16R6-4 *4470 2478-33 496-132 
6293 3453-62 3461-106 PALl2H61.1 * 4449 PAL16R6A * 4464 S1I54LS645·1 * 715 SI174LS534 * 715 
6300-1 * 3B26 3461-106 PALl6R6C * 4449 505-3 486-137 

3459-91 63S841 * 3826 
506-38 

506-55 * 715 SII74LS645 * 715 
630H * 3826 * 3833 

* 4449 
* 4449 2478-34 505-5 

3459-94 3463-113 
3457-12 3457-31 SN54S182 475-86 * 715 

6305-1 * 3826 638841A * 3826 
PALl2LlO * 4458 PAL 16R61.1 * 4449 SII54S210 * 715 2478-60 

3460-73 * 3833 PALl2L6·2 *4470 506-56 478-39 S1I74LS645-1 * 715 
6306·1 * 3826 3463-97 PALl2L6C * 4449 * 4449 S:l54S240 * 715 505-6 

3460-79 6701 1049-11 506-39 3457-32 503-157 * 715 
6308-1 * 3826 67401A 3456-53 * 4449 PAL16nS·2 * 4470 * 715 2478-61 

3460-24 67558 475-152 3457-13 PAL16n8-4 * 4470 
2471-8 SN74S182 475-87 

6389·1 * 3826 67558-1 475·153 PALl2L6!.' *4449 PALl6R8A * 4464 SII54S241 * 715 SII74S210 * 715 
3460-27 C57401 * 722 506-40 PALl6R8C * 4449 

504-71 478-40 
6330·1 * 3826 3456-38 * 4449 506-57 * 715 SII74S240 * 715 

3459-34 C57401A * 722 3457-14 * 4449 
2470-28 503-158 

6331·1 * 3826 3456-41 PAll 4114-2 * 4470 3457-33 
SII54S244 * 715 * 715 

3459-41 C57402 * 722 PAL 14H4C *4449 PAL16R81.1 *4449 
504-15 2471-10 

6335·1 * 3826 3456-48 506-41 506-58 * 715 SII74S241 * 715 
3460-26 C57402A * 722 * 4449 * 4449 

2470-29 504-72 
6336·1 * 3826 3456-49 3457-15 3457-34 

SI154S373 * 715 * 715 
3460-30 C67401 * 722 PAL 141141.1 * 4449 PALl6X4C * 4449 

496-94 2470-35 
6340-1 * 3826 SII54S374 * 715 S:l74S244 * 715 

3461-60 
3456-42 506-42 506-59 487-29 504-16 

6340·2 * 3826 
C67401A * 722 * 4449 * 4449 SN54S381 475-59 * 715 

6341·1 * 3826 
3456-43 3457-16 3457-35 SN54S508 474-1 2470·36 

3461-69 C674010 * 722 PAL14L4·2 * 4470 PAL16X41.1 * 4449 SII54S516 * 716 SII74S373 * 715 
6341-2 * 3B26 

3456-44 PALl4L4C * 4449 506-60 475-95 496-96 
3461-27 C67402 * 722 506-43 * 4449 SN54S531 496-95 SI174S374 * 715 

6348-1 * 3826 3456·50 * 4449 3457-36 SII54S533 * 715 487-30 
3461-56 C67402A * 722 3457-17 PAL18L4 * 4458 496-135 SN74S381 475-60 

6348·2 * 3826 3456-51 PALl4L41.1 * 4449 PAL20Cl * 4450 S:1548534 * 715 SII74S408 * 727 
6349·1 * 3826 3456-54 506-44 PAL2DL 10 * 4458 486-140 2480-152 

3461-61 C67402B * 722 * 4449 PAL20L2 * 4458 SII548557 * 719 S1I74S408·3 * 727 
6349-2 3461-23 3456-52 3457-18 PAL20Xl0 * 4458 475-97 * 727 
6350-1 3462-17 DP8408 * 727 PALl4L8 * 4458 PAL20X4 * 4458 SII54S558 * 719 2480-153 
6352-1 * 3826 2480-151 PAL16A4C * 4449 PAL20X8 * 4458 475-98 SII74S409 * 724 

3462-18 DP8409 * 724 506-45 Sll54LS210 * 715 S:l54S700 * 728 SI174S4093 * 724 
6353-1 * 3826 HAL 10H8C 506-112 * 4449 503-137 2483-150 SN74S508 474-2 
6353-2 3462-14 HAL10H8M 506-113 3457-19 Srl54LS24D * 715 SII54S730 * 728 SI174S516 * 716 

3462-14 HAL 10L8C 506-114 PAL16A4!.1 * 4449 503-138 2483-151 475-96 
6380·1 * 3826 HAL10L8M 506-115 506-46 * 715 SII54S731 * 728 SII74S531 * 715 

3463-46 HAL 12H6C 506-116 
* 4449 

2471-6 2483-152 496-97 
6380-2 * 3826 HAL 12H6M 506-117 3457-20 S1I54LS241 * 715 Sl154S734 * 728 SII74S532 * 715 

3462-117 HAL 12l6C 506-118 
PALl6Cl-2 * 4470 

504-48 2483-153 487-31 
6381·1 * 3826 HAL 12L6M 506-119 

PALl6CIC * 4449 
* 715 SI174lS210 * 715 SII74S533 * 715 

3463-55 HAL 14H4C 506-120 2470-23 503-140 496-136 
6381·2 * 3826 HAL 14H4M 506-121 3457-21 SII54LS244 * 715 S:174LS240 * 715 SII74S534 * 715 

3462-90 HAL 14L4C 506-122 PALl6C1I.1 * 4449 504-3 503-141 486-141 
6388-1 * 3826 HAL 14L4M 506-123 3457-22 * 715 * 715 SII74S535 * 715 

3464-12 HAL 16A4C 506-124 PAL16H2-2 * 4470 2470-24 2471-9 496-137 
6389-1 * 3826 HAL 16A4M 506-125 PALl6112C * 4449 S!l54LS245 * 715 SU74LS241 * 715 SI174S536 * 715 

3464-17 HAL 16C1C 506-126 506-47 505-1 504-51 486-142 
6389·2 * 3826 HAL 16C1M 506-127 * 4449 * 715 * 715 SII74S557 * 719 

3463-120 HAL 16H2C 506-128 3457-23 2470-25 2470-30 475-99 
63LS140 * 3826 HAL 16H2M 506-129 PALl6H2I.1 * 4449 SII54LS273 * 715 Si174LS244 * 715 SI174S558 * 719 

3459-92 HAL 16L2C 506-130 506-48 486-160 504-5 475-100 
63LS141 * 3826 HAL 16L2M 506-131 * 4449 SU54LS310 * 715 * 715 SII74S700 * 728 

3459-95 HAl16L8C 506-132 3457-24 504-49 2470-31 2483-154 

11 Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted. 
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Device PIQa-Lina Device PIQe-Llne Dnlce Plge-Ll~3 Davlca PI;a-Line Devita PlgB-Llna Device Pig I-LIn, 

Monolithic LM124 2913-61 LI.1340-8 * 3294 f,168m,lO9 * 1940 MC10134 468-107 MC10533 468-127 
Memories, Inc. U1137 * 3295 2953-88 1.1681.11.111 * 1940 MC10135 467-122 MC10534 468-108 

(Cont'd) 2960-36 Ll.135 0 * 3295 f.1681.1I,112 * 1940 If 235-5 MC10535 467-123 
LM139 2895-1 2959-42 '.1681.11.112-1 * 1940 MC10136 467-48 MC10536 467-49 

SII74S730 * 728 LM139A 2894-32 LM358 2913-31 ',168m.lI2A * 1940 MC10137 467-56 MC10537 467-57 
2483-155 Ll.1140-12 * 3294 2939-30 f,1681.mI3A * 1940 MC10138 467-52 MC10538 467-53 

SII74S731 * 728 2954-56 LM565 2946-1 M68T.m13D * 1940 MC10141 469-60 MC10541 469-61 
2483-156 Ll.1140-15 * 3294 1.110900 * 4479 1.1681.1I.113C * 1940 3489-50 3489-51 

S1I74S734 * 728 2955-18 4141-38 f.168I.11.1130 * 1940 MC10148 468-159 MC10553 468-128 
2483-157 Lf.1140-18 * 3294 1.1146805 * 1352 1.1681.1f.115A * 1940 MC10153 468-126 MC10558 469-47 

2955-88 f.1146805E2 * 1737 1.1 68 r.II.115A 1 * 1940 MC10158 469-46 MC10559 469-42 

Motoroln LI.1140-24 * 3294 1.1146805E2El.l * 1737 1.1681.tF.115B * 1940 MC10159 469-41 MC10560 469-123 

Semiconductor 2956-41 1.1146805F2 * 1737 1.16BI.1I.115BEX * 1940 MC10160 469-122 MC10561 467-74 
Ll.1140-5 * 3294 1.1146005F2EI.l * 1737 1.168m.115CI * 1940 MC10161 467-73 MC10562 467-66 Products 2952-77 1.1146805G2 * 1737 1.1681.iI.115CV * 1940 MC10162 467-65 MC10563 469-86 

A0562 * 2759 
Ll.1140-6 * 3294 1.1146805G2El.l * 1737 1.1681.11.116-1 * 1940 MC10163 469-84 2467-15 

2453-19 
2953-21 r.16CCO * 1351 1.168r.il.116-2 * 1940 2467-13 MC10564 469-52 

* 2759 
LI.1140-0 * 3294 1.168000 * 1354 1.1681.lI.116-3 * 1940 MC10164 469-51 MC10565 469-116 AD563 2953-87 * 1731 MC10165 469-115 MC10566 467-31 2453-20 1.16 B !,1:.117 * 1939 

* 2753 
LM148 2942-30 1627-3 1761-21 MC10166 467-30 MC10568 468-119 Af.I26LS31 L1.1150 * 3295 1.16800EXOR * 1735 MC10168 468-118 MC10571 467-85 1.lG8m,118 * 1940 2472-43 2959-40 1.16800UPDVIULD * 1736 MC10170 469-119 MC10572 467-80 M68MM19 1761-22 AI.126LS31C * 2753 LM158 2913-29 r.168 0 1 * 1351 MC10171 467-84 MC10574 469-35 1.1681.mI9-1 * 1939 2472-44 2938-25 1.16801 DS35111 * 1735 MC10172 467-79 MC10575 468-139 1.168r.1I,11 9A * 1939 AP.126LS31 1.1 * 2753 LM201A 2923-60 1.16805 * 1351 MC10173 468-132 MC10576 467-116 2472-45 LM204 2960-53 1.16805F11.1 

1761-32 MC10174 469-34 * 1737 MC10578 467-44 AI.126LS32 * 2753 LM205 2959-125 1,16809 
1.1681.11.121 * 1940 MC10175 468-138 * 1352 MC10579 467-5 C68A29 1092-72 LM207 2923-43 '.lG8099ASI.m 
1.168i.1l.121-1 * 1940 MC10176 467-115 * 1736 MC10580 467-13 CA3054 2889-49 LM20B 2922-59 1.16809EXOR * 1735 
f,168m.122 * 1940 MC10177 469-67 MC10581 467-26 CA3059 2968-123 LM208A 2918-51 1.16809FORTRlI * 1736 
f.168r,lI.ICC05 * 1940 MC10178 467-43 467-17 MC10582 CA3079 2968-124 Lf.120911 * 3294 r,:fieO~:,IPL * 1735 
1.168m,lCC10 * 1940 MC10179 467-4 467-112 MC10586 CA3139 2903-16 2952-20 1.16809PASCLC * 1736 
1,:681.1I.1FLCl * 1940 If 234-14 MC10590 469-69 DAC-08 2441-31 U1209K * 3294 1.16809SA * 1737 
1.l601.l!.ILCl * 1940 MC10180 467-12 MC10591 469-81 DAC-08A 2440-25 2952-55 1.16809SETPAS * 1735 
1.:68!.l!.101D * 1939 If 234-14 MC10593 469-87 DAC-08C 2443-40 LM211 2891-44 r.16809UPDO\·/IILD * 1736 
Iml.ll.lSl-l * 1940 MC10181 467-25 2467-16 DAC-08E 2441-47 LI.1217 * 3295 1.168BASR01D:.l * 1736 
I.: 68 1.11.ISC1 * 1940 If 234-14 MC10594 469-91 DAC-08H 2440-26 2959-80 1.l68BSAl * 1729 
1.168F.1PLR020l.1 * 1736 MC10182 467-16 MC10595 467-38 DAC-20 2444-42 LI.1217L * 3295 1.168RSA2 * 1729 
1.168PP3 * 1737 MC10183 467-20 MC10597 467-135 DAC-20A 2444-40 2959-65 1,168BSA4 * 1729 1.'6enAOl * 1941 MC10186 467-111 MC10610 467-144 DAC-20C 2444-43 LI.12171.1 * 3295 1.168BSA5 * 1729 
1.168nFDCl * 1941 MC10188 467-35 MC10611 468-8 DAC-20E 2444-41 2959-110 1,16811SA6 * 1729 
1,'58R101 * 1941 MC10189 467-39 MC10612 468-15 OACOS * 2759 LI.l223 * 3294 1.16BDSAC * 1729 
1.160Rl,1S6DK * 1935 MC10190 469-68 MC10616 469-101 OG10H161 467-72 2952-112 1.168DSAE * 1729 r.16BnSCl * 1938 MC10191 469-80 MC10631 467-105 DG10H162 467-64 , LM224 2913-62 1,16BDSK2 * 1738 r,16BRTFR02r.l * 1736 MC10192 467-94 MC10687 467-19 058641 2476-46 LI.1237 * 3295 1,1680SK3 * 1738 
1.168R\·1II11-1 * 1941 MC10193 469-85 MC10800 467-21 EXORciser0535 1626-4 2960-37 1,16BEDlTI.1 * 1736 1.l60nWIII1-2 * 19·\1 2467-14 

If 248-2 EXORciserll 1626-3 LM239 2895-17 1,168FT1lnOI21.1 * 1736 
1.1688ETDS351 * 1735 MC10194 469-90 1085-61 EXORsatDS35 * 1733 LM239A 2894-43 r.168KEXOR * 1733 1.l6BSP702Cl0 * 1738 If 260-3 

If 248-2 HA1199 2900-62 LI.1250 * 3295 1.16BKEXORI6 * 1733 1.l68SX010155 * 1738 MC10195 467-37 
1049-12 HOS-200 * 1729 2959-41 

1.168KEXOR32 * 1733 1.168UCAIIA 1 * 1737 MC10197 467-134 
~ 248-2 * 1731 LM258 2913-30 

1.168KEXOn96 * 1733 I,168XOOC * 1736 MC10198 469-56 
MC10801 1085-67 1627-1 2939-29 

I.168KF01102 * 1738 1,ICl0H173 * 730 MC10210 467-143 
If 244-10 IIDS-400 * 1732 LM2901 2895-38 

1.168KIIOSI6-1 * 1738 1.1Cl011174 * 730 MC10211 468-7 
MC10802 1085-69 1627-2 LM2902 2913-21 

r,168KIIOS32-1 * 1738 MC10100 468-32 MC10212 468-14 
MC10803 '1085-66 LF155 2909-50 LM2904 2913-22 

1.16811.110896-1 * 1738 MC10101 468-54 MC10216 469-98 
If 244-10 2918-34 LM301A 2931-53 

1,168KOFORTRllH * 1734 ~ 234-10 If 234-12 
MC10804 1085-62 LF155A 2922-4 LM304 2960-25 MC10231 467-103 

LF156 2927-14 LM305 2959-30 r.168KOPASCALII * 1734 MC10102 468-26 
MC10287 467-18 MC10805 1085-63 

LF156A 2922-16 LM307 2931 .. 44 r.168KORI.1868K * 1935 MC10103 467-148 
!.!!:1031Sl +: 271!0 MC10806 1085-70 

LF157 2909-51 LM308 2931-35 1,168KOUOOSII * 1734 MC10104 467-130 
2426-17 MC10807 1085-64 

LF157A 2921-51 LM308A 2919-22 r.168KOVDOS * 1936 MC10105 468-46 r.1C10317L * 2760 MC10808 1085-68 
LF255 2927-4 LI.l309H * 3294 1.16BKvr.l01A * 1937 MC10106 468-20 

2426-18 MC10900 467-33 
LF256 2927-15 . 2952-21 1.168KVI.lD2 * 1937 MC10107 468-92 1.1C10318 * 2759 1.1Cl09DOZ * 4479 
LF355 2932-45 W309K * 3294 1767-33 MC10109 468-39 2441-19 . 4141-39 
LF355A 2922-5 2952-56 1.l!iSKVI.110 * 1938 MC10110 467-142 1.lC10318-9 * 2759 MC10901 467-32 
LF355B 2927-5 LM310 2908-27 1.168Kvr.111 * 1938 MC10111 468-6 2440-18 1.1C10901Z * 4479 
LF356 2932-52 LM311 2892-38 r.168KVI,120 * 1938 If 257-11 I.1C1031I!C-6 * 2759 4141-40 
LF356A 2922-17 LI.1317 * 3295 1.16BKVF.121 * 1938 MC10113 468-86 2444-2 MC10902 467-34 
LF356B 2927-16 2959-81 I.168KV1.l30 * 1938 MC10114 469-96 1.1C10318C-7 * 2759 1.1C10902Z * 4479 
LF357 2932-40 L1.1317L * 3295 1,16BKvr,l31 * 1938 MC10115 469-110 2443-35 4141-41 
LF357A 2921-52 2959-66 I.168KV1.I40 * 1938 ~ 234-12 MC10500 468-33 MC109D4 469-89 
LF357B 2926-57. LI.13171.1 * 3295 1.168KVr.160 * 1938 MC10116 469-97 MC10501 468-55 I.1C10904Z * 4479 
LM101A 2909-20 2959-111 1.168KV1.l80 * 1938 234"10 MC10502 468-27 4141-42 

2923"59 u.t323 * 3294 !.l6sr.100C * 1736 234-12 MC10503 467-149 MC10905 469-88 
LM104 2960-52 2952-113 I.168r.ti.lOl * 1939 MC10117 468-73 MC10504 467-131 1,IC10905Z * 4479 
LM107 2923-42 LM324 2913-63 1759-17 MC10118 468-61 MC10505 468-47 4141-43 
LM108 2911-145 LI.l337 * 3295 1.158:.1:.1011.2 * 1939 MC10119 468-67 MC10506 468-21 I.1C10H016 * 730 

2922-58 2960-38 1759-18 MC10121 468-80 MC10507 468-93 1.1Cl0H100 * 730 
LM108A 2918-50 LM339 2895-18 1,168m.101D * 1939 MC10123 467-90 MC10509 468-40 I.1C101llOl * 730 
U1109H * 3294 LM339A 2894-44 1761-5 ~ 257-11 MC10513 468-87 468-56 

2952-19 LI.l340·12 * 3291 I.16Bf.li.101B1A *1939 MC10124 469-77 MC10514 469-99 I.1ClD!1102 * 730 
LI.Il09K * 3294 2954-57 1761-6 If 234-12 MC10515 469-111 468-28 

2952-54 LI.1340-15 * 3294 r,158 m.: 0 1 0 * 1939 MC10125 469-72 MC10516 469-100 1,;Cl0Ill03 * 730 
LM111 2891-43 2955-19 1759-19 ~ 234-12 MC10517 468-74 I.1C10H104 * 730 
Lr.n 17 * 3295 LI.1340-18 * 3294 f.1681m03 * 1940 MC10128 467-87 MC10518 468-62 467-132 

2959-79 2955-89 1,16 e m.1D4 * 1940 ~ 234-12 MC10519 468-68 UC10H105 * 730 
LI.1117l * 3295 LI.1340-24 * 3294 1,1681.lf.1D4-A * 1940 MC10129 469-106 MC10521 468-81 468"48 

2959-64 2956-42 f.l681,1I.105A * 1940 ~ 234-12 MC10524 469-78 I.:Cl0Ill05 * 730 
U.11171.1 * 32!!5 W340-5 * 3294 rlmm05B * 1940 MC10130 468-100 MC10525 469-73 I.1C101ll07 * 730 

2959-109 2952-78 li:G81.iM05C * 1940 MC10131 467-102 MC10530 468-101 468-94 
L1.1123 * 3294 LI.1340-6 * 3294 1,1681m06 * 1940 MC10132 468-113 MC10531 467-104 1.:C10Ill09 * 730 

2952-111 2953-22 r.:mm07 * 1940 MC10133 468-125 MC10532 468-114 468-41 

Arranged alphanumerically from left to right. 
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ADVL:!:iY~S[2RS' IPRODUC7 IND!:){ 

clvlce Ploa-Llna Duici Plga-Liu Davlca Plca-Llna Device PICa-LIr,e Device Pica-Line Device Plca-Llna 

Motoroln MC12509 510-89 MC14011UBA 457-93 MC14051BC 2423-94 MC14162BA 452-107 MC1444 2485-75 

Semiconductor 2946-61 MC14011UBC 457-94 MC14052BA 2423-25 MC14162BC 452-108 MC14443 2429-39 

Producto (Cont'd) 2946-66 MC14012BA 457-16 MC14052BC 2423-26 MC14163BA 451-27 MC14444 2429-37 
MC12511 510-96 MC14012BC 457-17 MC14053BA 2419-100 MC14163BC 451-28 MC14447 2429-40 

I.IC1011113 * 730 2946-71 MC14012UBA 457-18 MC14053BC 2419-101 MC14174BA 455-166 MCl445 2888-41 § UClo11115 * 730 MC12513 510-109 MC14012UBC 457-19 I.IC1406 * 2759 MC14174BC 455-167 MCl4457 2902-13 

r~ClOH116 * 730 2946-78 MC14013BA 455-91 2439-28 MC14175BA 455-149 MC14458 2902-14 

469-102 MC12520 2945-30 ~ 273-5 MC14060B 452-36 MC14175BC 455-150 MC14460 2898-45 ~ 
r.1ClOHl17 * 730 MC12521 2945-31 MC14013BC 455-92 MC14066BA 2417-40 MC14194BA 462-150 MC14466 2906-117 

468-75 MC12540 2945-62 ~ 273-5 MC14066BC 2417-41 3489-74 MCl4467 2906-118 I I.1C1011118 * 730 MC12560 2945-9 MC14014BA 463-116 MC14067BA 461-156 MC14194BC 462-151 MC14469 464-8 

UC1011119 * 730 MC12561 2945-12 3490-87 2424-100 r.1C142100 * 3298 ~ 258-12 

UC1011121 * 730 MC13001 2905-127 MC14014BC 463-117 MC14067BC 461-157 2423-2 2486-15 

468-82 MC13002 2905-128 MC14015BA 462-117 2424-101 * 3290 ~ 258-12 ~ r~Cl0H123 * 730 
MC1302 2900-14 3489-100 MC14068BA 457-135 2947-128 MC14490 465-15 

I.lCl0H124 * 730 
MC1305 2e~5-eD r.~c 1.;0 15GC ';o2-na MC14Goo6C 457-136 MC1422 2951-1 MCl4490E 465-16 e.,:, 

r.:Cl011125 * 730 
MC1309 2901-106 3489-93 MC14069UBA 450-178 MC1436 2910-83 MC14495 455-42 

r!.Cl011130 * 730 
MC1310 2901-107 MC14016BA 2417-55 MC14069UBC 450-179 2933-10 2463-71 

468-102 
MC1323 2903-98 MC14016BC 2417-56 MC14070BA 459-11 MC1436C 2910-92 MC145000 2463-64 

~ 274-8 MC14017BA 452-81 MC14070BC 459-12 2933-51 MC145001 2463-65 
f!C1011131 * 730 ~ 274-9 MC14017BC 452-82 MC14071BA 458-47 MC1437 2940-18 r.IC145DOB * 729 467-106 MC1324 2903-99 MC14018BA 453-116 MC14071BC 458-48 MC1438 2887-20 464-7 
UC10H135 * 730 MC1327 2903-100 MC14018BC 453-117 MC14072BA 458-13 MC1439 2932-1 * 729 
I.IC1011136 * 730 MC1330Al 2905-129 MC14020BA 452-17 MC14072BC 458-14 r.:C14400 * 729 1086-101 

467-50 MC1331 2905-130 MC14020BC 452-18 MC14073BA 456-156 * 329B MC14501UBA 459-67 
r.:Cl0H141 * 730 MC13330A2 2905-131 MC14021BA 463-47 MC14073BC 456-157 2948-64 MC14501UBC 459-68 

469-62 MC1344 2904-143 3490-88 MC14075BA 458-27 r.:C14401 * 329a MC145026 2902-15 -
UC10H145 * 730 MC1349 2905-132 MC14021BC 463-48 MC14075BC 458-28 2948-65 MC145027 2902-16 
r.1Cl0H155 * 730 MC1350 2901-5 3490-76 MC14076BA 455-125 r.1C14402 * 3290 MC145028 2902-17 
UC10!l158 * 730 2905-133 MC14022BA 453-90 MC14076BC 455-126 . 2948-66 MC14502BA 449-159 
r.lClOl1159 * 730 ~ 274.7 MC14022BC 453-91 MC14077BA 459-49 r.:C14403 * 3290 MC14502BC 449-160 
r~Cl011160 * 730 MC1351 2904-165 MC14023BA 457-50 MC14077BC 459-50 2947-69 MC14503BA 450-95 

469-124 MC1352 2905-134 MC14023BC 457-51 MC14078BA 458-194 2948-67 MC14503BC 450-96 
I.IC10H161 * 730 ~ 274.7 MC14023UBA 457-52 MC14078BC 458-195 f.IC14404 * 329B MC14504BA 464-3 

467-75 MC1355 2901-6 MC14023UBC 457-53 f.1C1403-6 * 2759 2947-89 MC14504BC 464-4 
UC1011162 * 730 MC1356 2901-29 MC14024BA 451-154 2444-7 fm4405 *3290 MC14506BA 457-186 

467-67 MC1357 2904-166 MC14024BC 451c155 ~ 253-6 2947-70 MC14506BC 457-187 
r~Cl0H164 * 730 MC1358 2904-167 MC14025BA 458-121 ~ 256-14 2948-68 MC14508BA 459-89 

469-53 MC1364 2903-17 MC14025BC 458-122 r.IC1400-7 * 2759 r.:C144oG * 3298 MC14508BC 459-90 
r.:Cl0HI66 * 730 MC1372 2905-135 MC14025UBA 458-123 2443-52 2947-101 1.1C14510O * 329a 
MC10H173 468-133 2906-46 MC14025UBC 458-124 ~ 253-6 1.1C14407 * 3298 2423-3 
MC10H174 469-36 ~ 238-5 MC14027BA 456-102 ~ 256-14 2947-90 * 329a 
I.;C1011175 * 730 II 238-7 MC14027BC 456-103 r.:C1408-0 * 2759 r,IC] 440a * 329a 2947-129 

468-140 II 241-13 MC14028BA 453-164 2442-33 464-94 MC145104 2945-95 
r.lC1011176 * 730 MC1373 2905-136 MC14028BC 453-165 ~ 253-6 * 329a MC145106 2945-96 

467-117 2906-47 MC14029BA 453-133 ~ 256-14 2948-18 MC145107 2945-97 
UCl011179 * 730 MC1374 2904-126 MC14029BC 453-134 MC14081BA 456-179 r.1C14409 * 3298 MC145109 2945-98 

467-6 MC1376 2901-89 /.IC 14 03 * 2761 MC14081BC 456-180 464-95 MC14510BA 452-164 
UC10H18o * 730 MC1384 2896-81 2966-49 MC14082BA 456-141 * 3298 MC14510BC 452-165 

467-14 MC1391 2904-89 MC14032BA 449-17 MC14082BC 456-142 
2948-19 MC145112 2945-99 

1.1Clo/1181 * 730 MC1393 2905-89 MC14032BC 449-18 MC14093BA 464-150 
r.:CI441o * 3298 MC14511BA 455-49 

MC1394 2904-90 2949-157 
467-27 

MC1398 2903-101 MC14034BA 463-66 MC14093BC 464-151 r.:C14411 * 3298 II 260-2 
r.IClOH186 * 730 MC1399 2903-102 3490-42 MC14094BA 463-81 464-17 2464-28 
I.tCl011188 * 730 UC1400-10 * 2761 MC14034BC 463-67 3491-17 * 3298 II 260-2 
UC10H189 * 730 2966-148 3490-34 MC14094BC 463-82 2486-34 MC14511BC 455-50 
r.IC1011209 * 730 1.ICI400-2 * 2761 MC14035BA 463-25 3491-18 r.IC14412 * 3298 II 260-2 
I.:Cl0H210 * 730 2966-47 3489-69 MC14097BA 462-4 464-42 2464-29 
r~Cl0H211 * 730 r.ICI40o-5 * 2761 MC14035BC 463-26 2424-55 * 3298 II 260-2 
I.lCl011330 * 730 2966-79 3489-58 MC14097BC 462-5 2948-135 MC14512A 461-145 
rmOl/332 * 730 r.lCI400-6 * 2761 MC14038BA 449-5 2424-56 r.1C14413-1 * 3290 MC14512C 461-146 
I.IC1011334 * 730 2965-167 MC14038BC 449-6 MC14099BA 460-46 2948-85 MC14513BA 455-51 
r.IClo!l350 * 730 1.ICI400oUBA * 729 I.1C1403A * 2761 MC14099BC 460-47 1.:C14413-2 * 3298 .2464-30 
UC10H423 * 730 458-71 2966-50 MC141000 1086-130 2948-86 MC14513BC 455-52 
I.1Cl0H424 * 730 1.1C14oo0UIlC * 729 l.lCI404-10 * 2761 1088-15 l,lCI4414-1 * 3298 2464-31 
I.:C 120 00 * 733 458-72 2966-150 1051-21 2948-87 MC145143 2945-100 

2945-10 MC14001BA 458-154 r.:C1404-5 * 2761 MC141099 1088-43 r.1C14414-2 * 3298 MC145144 2945-101 
MC12002 2945-17 MC14001BC 458-155 2966-81 1.!CI411 * 2753 2948-88 MC145145 2945-102 

2962-90 MC14001UBA 458-156 r.:C1404-6 * 2761 2480-71 MC14415 464-141 MC145146 2945-103 
MC12009 510-88 MC14001UBC 458-157 2966-1 * 2753 MC14415E 464-142 MC14514BA 454-120 

2946-60 . MC14002BA 458-90 MC14040BA 451-182 2890-30 r.1C14416 * 3298 MC14514BC 454-121 
2946-65 MC14002BC 458-91 II 273-5 1.1C1412 * 2753 2949-56 MC145151 2945-104 

MC12011 510-95 MC14002UBA 458-92 MC14040BC 451-183 2480-89 r.1CI4417 * 3298 MC145152 2945-105 
2946-70 MC14002UBC 458-93 II 273-5 * 2753 2949-57 MC145155 2945-106 

MC12012 2946-67 MC14006BA 463-139 MC14042BA 459-108 2890-31 1.!C14418 * 329a MC145156 2945-107 
MC12013 510-10B 3489-128 MC14042BC 459-109 MC141200 1086-131 2949-58 MC145157 2945-108 

2946-77 MC14006BC 463-140 MC14043BA 459-149 1088-16 r.:C14419 * 3298 MC145158 2945-109 
MC12014 2945-7 3489-127 MC14043BC 459-150 1051-22 465-165 MC145159 2945-110 
MC12020 2945-28 MC14007UBA 450-148 MC14044BA 459-130 1.1C1413 * 2753 II 286-10 MC14515BA 454-122 
MC12021 2945-29 MC14007UBC 450-149 MC14044BC 459-131 2480-48 * 3298 MC14515BC 454-123 
MC12040 2945-61 MC14008BA 449-34 MC14046BA 464-50 * 2753 2468-5 MC14516BA 451-83 
MC12060 2945-8 MC14008BC 449-35 2945-45 2890-32 II 286-10 MC14516BC 451-84 

'Il 278-10 l.tCI400.\-10 * 2761 MC14046BC 464-51 MC1414 2893-41 * 329a MC14517BA 462-137 
MC12061 2945-11 2966-149 2945-46 ~ 270-14 2948-61 3491-60 

II 278-10 r.IC1400A-2 * 2761 MC14049UBA 450-18 1.:C1416 * 2753 ~ 286-10 MC14517BC 462-138 
MC12071 511-10 2966-48 MC14049UBC 450-19 2480-33 MCl4433 2438-8 3491-57 

2945-78 UC14DOA-5 * 2761 l.lCI404A-l0 * 2761 * 2753 ~ 253-5 MC14518BA 453-23 
2946-87 2966-80 2966-151 2890-33 II 238-15 MC14518BC 453-24 

r.tC12500 * 733 r.iC14ooA-6 * 2761 MC1405 2438-31 MC14160BA 452-135 MCl4435 464-30 MC14519BA 461-129 
506-175 2965-168 MC14050BA 450-53 MC14160BC 452-136 2438-32 MC14519BC 461-130 

MC12502 2945-18 MC14011BA 457-91 MC14050BC 450-54 MC14161BA 451-51 MCl4435E 464-31 MC14520BA 451-128 
2962-91 MC14011BC 457-92 MC14051BA 2423-93 MC14161BC 451-52 2438-33 MC14520BC 451-129 
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Motorola MC14560BC 449-2 MC1488 * 2753 MC1651 471-52 MC3007 490-155 MC3386 2889-8 

Semiconductor 11 228-10 2469-56 MC1654 471-18 MC3008 477-184 MC3393 2946-83 

Products (Cont'd) MC14561BA 449-117 11 260-3 MC1658 471-45 MC3009 477-76 MC3396 2945-69 
11 228-10 I~C1489 * 2753 2945-160 MC3010 490-113 MC34001 * 3293 

MC14521BA 462-108 MC14561BC 449-118 2473-23 MC1660 471-33 MC3011 488-175 2933-3 
MC14521BC 462-109 11 228-10 11 260-3 11 235-3 MC3012 490-57 I.lC34001A * 3293 
MC14522BA 453-8 MC14562BA 463-182 I.1C1489A * 2753 MC1662 471-31 MC3015 492-80 2922-33 
MC14522BC 453-9 ·3491-42 2473-32 11 234-10 MC3016 492-81 MC34001B * 3293 
MC14526BA 451-119 MC14562BC 463-183 11 260-3 11 235-3 MC3020 492-159 2927-33 
MC14526BC 451-120 3491-41 MC1494 2964-160 MC1664 471-28 MC3021 495-60 I.IC34002 * 3293 
MC14527BA 464-97 MC14566BA 453-106 MC1495 2964-161 11 235-3 MC3022 495-84 2940-23 
MC14527BC 464-98 MC14566BC 453-107 MC1496 2962-92 MC1666 471-26 MC3023 492-181 l,lC34002A * 3293 
MC14528BA 462-30 MC14568BA 453-111 MC1500-10 * 2761 MC1668 471-42 MC3024 490-15 2936-44 
MC14528BC 462-31 2945-32 2966-152 MC1670 471-21 MC3025 490-16 1,1C34002B * 3293 
MC14529BA 2423-18 MC14568BC 453-112 MC1500-2 * 2761 MC1672 471-38 MC3026 488-163 2938-8 

2423-77 2945-33 2966-51 MC1674 471-40 MC3028 484-48 MC34003A 2935-51 

2423-19 MC14569BC 453-152 MC1500-5 * 2761 MC1678 470-97 MC3029 484-50 r,1C34004A * 3293 
2423-78 MC1456C 2933-53 2966-82 MC1688 471-37 MC3031 492-137 2941-23 

459-64 11 252-12 UC1500-6 * 2761 MC1690 471-25 MC3032 493-57 ' r.IC34004D * 3293 
459-65 MC14572A 459-70 2966-2 MC1692 471-54 MC3051 487-85 2942-24 

466-26 11 273-5 MC1500A-l0 * 2761 11 234-12 11 235-7 MC3401 2913-95 

466-27 MC14572C 459-71 2966-153 MC1694 471-47 MC3052 487-92 MC34022 2936-46 

466-4 11 273-5 ~IC1500A-2 * 2761 3489-87 11 235-7 MC34022A 2935-52 

466-5 MC14573 464-24 2966-52 MC1697 470-98 MC3060 485-82 2936-38 

453-85 2944-36 MC1500A-5 * 2761 MC1699 470-99 11 235-7 MC3403 2913-90 

11 232-4 MC14574 464-23 2966-83 MC1709 2929-5 MC3061 488-5 MC3405 2888-3 

MC14534BC 453-86 2895-51 r.IC1500A-6 * 2761 MC1709A 2924-10 11 235-7 2895-45 

11 232-4 MC14575 464-25 2966-3 Mcmo 2891-25 MC3062 488-6 r.IC34060 * 3297 
MC14536BA 462-73 2894-25 r.1C1503 * 2761 MC1710C 2892-16 11 235-7 2960-114 

MC14536BC 462-74 
2894-26 2966-53 MC1711 2893-27 MC3100 * 729 MC34061 2965-105 

MC1453BElA 462-47 
MC1458 2909-3 MC1503A * 2761 MC1711C 2893-48 492-30 MC34061A 2965-106 

MC14538BC 462-48 
2939-42 2966-54 1.IC1723 * 3295 MC3101 489-157 MC34062 2965-103 

MC14539BA 461-82 
MC14580BA 460-78 MC1504-10 * 2761 2959-93 MC3102 494-152 MC3408 * 2759 

MC14539BC 461-83 
3470-42 2966-154 r.IC1723C * 3295 MC3103 493-145 2444-1 

MC1454 2896-82 
MC14580BC 460-79 I.IC1504-5 * 2761 2959-94 MC3104 491-158 r.1C341~ * 2759 

MC145414 2948-94 
3470-43 2966-84 MC1733 2888-78 MC3105 491-4 2445-25 

MC14541BA 462-70 
MC14581BA 449-61 MC1504-6 * 2761 11 257-7 MC3106 489-59 I.1C3410C * 2759 

2951-27 
MC14581BC 449-62 2966-4 MC1733C 2888-79 MC3107 490-156 2447-28 

MC14541BC 462-71 
MC14582BA 449-73 MC1504A-l0 * 2761 11 257-7 MC3108 477-185 r.1C3412 * 2757 

2951-28 
MC14582BC 449-74 2966-155 MC1741 2909-31 MC3109 477-77 2452-30 

rm45431 * 3298 
MC14583BA 464-113 MC1505 2438-34 2929-11 MC3110 490-114 MC3416 2423-4 
MC14583BC 464-114 r,lC1506 * 2759 MC1741C 2930-47 MC3111 488-176 11 262-1 

2948-95 MC14584BA 465-22 MC3417 2947:151 
I.tC145433 * 3298 MC14584BC 465-23 

2439-29 MC1741N 2929-19 MC3112 490-58 
MC3418 2947-152 

2948-96 MC14585BA 449-86 
r.'C1508-8 * 2759 MC1741NC 2931-10 MC3115 492-82 

r.1C3419 * 2756 r.1C145434 * 3298 MC14585BC 449-87 
2442-34 MC1741NS 2929-35 MC3116 492-83. 

2949-34 
2948-97 MC1458C 2940-33 

11 253-6 MC1741S 2929-33 MC3120 492-160 
r.1C3419A * 2756 

MC14543BA 455-12 MC1458N 2940-6 
MC1514 2893-4 MC1741SC 2931-8 MC3121 495-61 

2949-35 
11 260-2 MC1458S 2940-7 

11 270-14 MC1747 2938-51 MC3122 495-85 
MC3419C * 2756 

2464-47 MC14597BA 460-70 11 285-10 MC1747C 2939-43 MC3123 492-182 
2949-36 

11 260-2 1086-102 MC1536 2910-74 MC1748 2929-25 MC3124 490-17 r.1C3420 * 3297 
MC14543BC 455-13 MC14597BC 460-71 2927-49 MC1748C 2930-60 MC3125 490-18 2960-115 

11 260-2 1086-103 MC1536R 2960-51 MC1776 2911-163 MC3126 488-164 MC3423 2965-59 
2464-48 MC14598BA 460-39 MC1537 2939-8 2912-37 MC3128 484-49 MC3424 2894-23 

11 260-2 1086-104 MC1538 2887-21 2928-19 MC3129 484-51 2965-111 
I.1C145440 * 3298 MC14598BC 460-40 MC1539 2925-43 11 273-5 MC3131 492-138 MC3424A 2894-18 

2948-126 1086-105 MC1544 2485-76 MC1776C 2912-4 MC3132 493-58 2965-112 
r.~C145441 * 3298 MC14599BA 460-37 MC1545 2888-42 2912-53 MC3151 487-86 MC3425 2965-115 

2948-127 1086-106 MC1550 2888-75 11 273-5 11 235-7 MC3425A 2965-116 
MC14544BA 2464-44 MC14599BC 460-38 MC1552 2888-76 MC2261A 2466-66 MC3152 4137-93 MC3426 2906-56 
MC14544BC 2464-45 1086-107 MC1553 2888-77 MC2261B 2486-69 11 235-7 MC3430 2485-62 
MC14547BA 454-19 MC1463G * 3295 MC1554 2896-83 MC2261C 2486-70 MC3160 485-83 2894-53 

2463-77 2960-32 11 268-6 r.1C2652 * 1359 235-7 MC3431 2485-63· 
MC14547BC 454-20 MC1463R * 3295 MC1555 2951-38 2486-93 MC3161 488-7 2894-54 

2463-78 2960-35 MC1556 2925-52 r.1C2652-2 * 1359 MC3162 . 488-8 MC3432 2485-64 
MC14549BA 464-75 UC1466 * 3296 MC1558 2938-50 2486-94 II 235-7 2894-55 
MC14549BC 464-76 2960-19 MC1558N 2939-7 MC2653 * 1360 MC3221 2896-65 MC3433 2485-65 
MC1455 2951-37 tlC1468 * 3296 MC1558S 2938-40 2467-29 MC3232A 2481-22 2894-56 . 
MC14551BA 2420-2 2958-69 MC1563G * 3295 UC2661A * 1360 MC3242A 2481-25 MC3437 2473-57 
MC14551BC. 2420-3 2960-26 2960-34 1100-101 11 286-9 MC3438 2476-2 
MC14553BA 453-49 2960-28 MC1566 * 3296 MC2661B * 1360 MC3301 2913-99 MC3440A * 2753 
MC14553BC 453-50 2960-66 MC15666 2960-20 1100-102 MC3302 2895-46 2476-47 
MC14554BA 449-122 2960-68 .'.IC1568 * 3296 MC2661C * 1360 MC3303 2913-89 r.1C3441A * 2753 
MC14554BC 449-123 MC1468D5 * 1352 2958-70 1100-103 MC3310 2901-7 2476-48 
MC14555BA 454-30 MC146805E2 1091-88 2960-27 MC26S10 508-44 MC3320 2896-66 1.!C3442A * 2753 
MC14555BC 454-31 1067-20 2960-29 2478-4 MC3321 . 2896-67 1092-70 
MC14556BA 454-41 MC146805F2 1091-52 2960-67 MC26S11 508-45 MC3324 2894-22 r.IC3443A * 2753 
MC14556BC 454-42 1067-21 2960-69 2478-5 2965-109 2476-49 
MC14557BA 463-178 MC146805G2 1067-22 MC1569 * 3295 MC2801 2904-62 MC3324A 2894-17 r,lC3446A * 2753 

3491-55 MC14680G,2 1091-53 2959-112 MC2901A 1049-13 2965-110 2476-20 
MC14557BC 463-179 r.1C146818 * 1352 2959-113 MC2902AC 1085-129 MC3325 2898-53 r.!C3447 * 2753 
MC14558BA 454-22 1092-15 MC1590G 2887-36 MC2902AM 1085-130 MC3330 2887-32 * 2755 
MC14558BC 454-23 P.1C146823 * 1352 11 268-7 MC2903 1085-86 MC3333 2898-42 2475-52 
MC14559BA 464-70 1092-90 MC1594 2964-162 1049-14 MC3340 .2900-8 1.1C3448A * 2753 

11 256-14 .. 'CI4687D5 * 1352 MC1595 2964-163 !.IC3DDD * 729 MC3344 2963-79 2476-43 
MC14559BC 464-71 * 1730 MC1596 2962-93 492-29 MC3346 2889-7 MC3449 507-105 

II 256-14 MC1468705G2 1067-23 MC1648 471-48 MC3001 489-156 MC3357 2901-97 MC3450 2475-12 
MC1455BC 3491-51 I.1C1469 * 3295 2945-158 MC3002 494-151 MC3359 2901-77 II 288-3 
MC1456 2933-9 2959-55 MC1648M 471-49 MC3003 493-144 MC3360 2896-84 MC3452 2475-15 

11 252-12 2959-56 2945-159 MC3004 491-157 MC3370 2968-125 11 288-3 
MC14560BA 449-1 MC1472 2482-49 MC1650 471-51 MC3005 491-3 MC3380 511-103 MC3453A 2472-38 

II 228-10 MC1472U/PI * 2753 II 234-12 MC3006 489-58 2960-113 MC3456 2951-74 

Arranged alphanumerlcally from left to right. 
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Motorola MC3556 2951·75 MC4322 474·31 MC54293 479·33 r,IC54F174 * 731 MC54H87 508·70 

Semiconductor MC3558 2938·39 MC4324 501-14 MC54298 499·70 r,\C54FI75 * 731 r,lC54I1CDD * 733 

Products (Cont'd) MC3571 2943-5 \I 237-1 MC5430 492-65 485-128 457-95 
MC3575 2912-82 \I 278-12 MC5437 491-87 r,lC54F181 * 731 MC54HC02 458-158 

MC3458 2913-53 MC3870 1090·55 2!l46-33 MC5438 491-38 475-22 MC54HC03 457-82 § MC3459 2483-51 1067-24 \I 237-1 MC5440 489-191 r,lC54F182 * 731 MC54HC04 450-180 

\I 288-3 r,IC4000 * 729 \I 278-12 MC54408 508-101 475-81 MC54HC08 456-181 -\ 
MC3460 2483-52 498-17 MC4344 507-4 MC5442 483-6 r,IC54F190 * 731 MC54HC10 457-54 e 

\I 288-3 * 729 \I 237-1 MC5443 482-103 482-2 MC54HC107 456-75 

MC3461 2485-61 2485-1 \I 278-12 MC5444 482-95 r,\C54FI91 * 731 MC54HC109 456-104 @ 
MC3466 2483-85 MC4001 482-124 2945-64 MC5445 482-132 479-148 MC54HCll 456-158 ~) 

MC3467 2888-39 MC4004 496-161 \I 237-1 MC54452 481-66 r,IC54F192 * 731 MC54HC112 456-72 g 
MC3468 2888-40 3470-82 \I 278-12 MC54453 479-6 481-144 MC54HC132 465-1 
r,IC3469 * 2751 MC4005 496-162 MC4350 482-75 MC54454 482-20 r,IC54F193 * 731 MC54HC138 454-84 @ 
r,\C3470 * 2750 3470-83 MC4352 481-39 MC54455 480-35 4CO·!J MC54HC139 451-S!J 

2887-43 MC4006 482-110 MC4353 479-5 MC54456 474-5 r,\C54FI94 * 731 MC54HC14 465-24 e: 
UC3471 * 2751 \I 285-10 MC4354 482-19 MC5446 2464-10 501-154 MC54HC147 454-163 
MC3476 2912-5 MC4007 483-46 MC4355 480-34 MC54460 506-3 r,!C54FI95 * 731 MC54HC153 461-84 

2912-54 \I 285-10 MC4356 474-4 MC54468 505-130 r,lC54F20 * 731 MC54HC157 461-98 
MC3480 2481-19 MC4008 508-99 MC4363 506-2 2485-50 490-107 MC54HC158 461-108 

\I 286-9 MC4010 507-66 MC4368 505-129 MC5447 2463-157 r.!C54F240 * 731 MC54HC160 452-137 
1092-71 MC4012 501-81 2485-49 MC5448 2463-113 503-126 MC54HC161 451-53 

\I 286-9 3489-31 MC4558 2938-43 MC5449 2463-85 I.IC54F241 * 731 MC54HC162 452-109 
r,IC3481 * 2753 MC4015 485-110 MC4558A 2938-44 MC5450 492-148 504-35 MC54HC163 451-29 

2469-42 MC4016 482-56 MC4558C 2939-57 MC5451 492-170 r,IC54F242 * 731 MC54HC164 463-104 
r.1C3482 * 2752 \I 237-1 MC4558N 2938-45 MC5453 493-80 503-58 MC54HC165 463-93 

477-30 \I 278-12 MC4558NC 2939-58 MC5454 493-68 466-31 -r,IC54F243 * 731 r,IC3482A * 2752 MC4017 482-57 MC4741 2943-3 MC5460 493-22 503-59 MC54HC173 455-127 
477-31 MC4018 482-52 MC4741C 2943-43 MC5470 487-63 r,lC54F244 * 731 

MC54HC174 455-168 
* 2752 \I 237-1 MC5400 492-2 MC5472 487-77 MC54HC175 455-151 

1092-155 MC4019 482-53 MC5401 491-129 MC5473 487-173 
503-172 

MC54HC192 452-166 
r,!C3482B * 2752 MC4021 474-28 MC5402 494-88 MC5474 485-59 

r,\C54F245 * 731 MC54HC193 451-85 
477-32 MC4022 474-29 MC5403 491-130 MC5475 495-122 

504-182 
MC54HC194 462-152 

* 2752 MC4023 482-77 MC5404 477-158 MC5476 488-41 
r,IC54F251 * 731 MC54HC195 463-12 

1092-156 MC4024 501-13 MC5405 477-60 MC5477 495-150 
500-43 

MC54HC20 457-20 
r,IC3485 * 2753 \I 237-1 MC5406 484-161 MC5480 474-142 

r,lC54F253 * 731 MC54HC240 465-67 
2469-43 \I 278-12 MC5407 484-137 MC5483 476-54 

497-146 
MC54HC241 465-86 

f,lC3486 * 2753 2946-32 MC5408 489-127 MC5485 474-45 
r,IC54F257 * 731 MC54HC242 464-123 

2475-18 \I 237-1 MC5409 489-91 MC5486 495-11 
498-162 MC54HC243 464-134 

\I 258-16 \I 278-12 MC5410 490-171 MC5490 480-45 
r,\C54F258 * 731 MC54HC244 465-48 

\I 260-3 MC4038 482-108 MC54100 495-107 MC5491 502-126 498-84 MC54HC245 465-134 
MC3487 2472-34 \I 285-10 MC54107 487-172 MC5491A 3491-7 r,lC54F280 * 731 MC54HC251 461-172 

\I 258-16 MC4039 2463-141 MC54120 507-46 MC5492 482-31 509-8 MC54HC253 461-89 
\I 260-3 MC4040 482-123 MC54121 500-99 MC5493 479-34 1,IC54F283 * 731 MC54HC257 461-114 

r,IC3488A * 2753 \I 285-10 MC54122 500-122 MC5494 501-134 r,IC54F2960 * 731 MC54HC259 460-48 
MC3490 2465-54 MC4041' 507-45 MC54123 500-159 3489-81 r,lC54F2968 * 731 MC54HC266 459-51 
MC3491 2465-111 2467-34 MC5413 507-73 MC5495A 501-83 1,IC54F2969 * 731 MC54HC27 458-125 
MC3492 2465-112 MC4042 484-65 

MC54132 507-121 3489-27 r,IC54F2970 * 731 MC54HC280 449-108 
MC3494 2465-55 2483-80 

MC54136 494-167 
MC5496 501-183 r,lC54F299 * 731 MC54HC30 457-137 

r.1C35001A * 3293 MC4043 2481-92 
MC5414 507-151 

3489-106 502-152 MC54HC32 458-49 
2922-32 \I 285-10 

MC54141 2464-73 
MC5497 508-77 UC54F32 * 731 MC54HC354 461-173 

r,lC350010 * 3293 MC4044 507-3 
MC54145 482-142 

MC54ALS174 486-56 493-141 MC54HC356 461-174 
2927-29 \I 237-1 

MC54150 500-79 
r,IC54FOO * 731 r,lC54F350 * 731 MC54HC367 450-97 

r,\C35002 * 3293 \I 278-12 
MC54151 499-147 

492·23 r,IC54F352 * 731 MC54HC373 459-173 
2940-24 2945-63 

MC54152 500-4 
I.IC54F02 * 731 497-123 MC54HC374 456-37 

1.IC35002A * 3293 \I 237-1 
MC54153 498-19 

494-116 r,\C54F353 * 731 MC54HC4002 458-94 
2936-37 \I 278-12 

MC54154 484-26 
/.lC54F04 * 731 497-91 MC54HC4017 452-83 

1,IC350028 * 3293 482-109 
MC54155 483-125 

477-178 r,IC54F373 * 731 MC54HC4020 
2938-7 

MC4048 MC54156 483-93 452-19 
MC4050 482-73 r,IC54F08 * 731 496-64 MC54HC4024 

MC35003A 2935-49 MC54157 499-7 451-156 
MC4051 482-74 489-151 UC54F374 * 731 MC54HC4040 451-184 

l,lC35004A * 3293 MC5416 484-148 
2941-14 MC4052 481-38 MC54160 480-130 r,IC54Fl0 * 731 487-3 MC54HC4060 452-37 

r.IC35004D * 3293 
MC4053 479-4 MC54161 478-107 490-172 I.IC54F378 * 731 MC54HC4075 458-29 

2942-19 MC4054 482-18 MC54162 480-181 I.lC54Fl09 * 731 r,IC54F379 * 731 MC54HC407B 458-196 

MC35022 2936-15 MC4055 480-33 MC54163A 478-161 487-131 485-178 MC54HC42 453-166 

2936-47 MC4056 474-3 MC54165 502-69 r,\C54Fl1 * 731 r,IC54F31J1 * 731 MC54HC4511 455-53 

MC35022A 2935-50 MC4060 506-1 3490-48 489-53 475-23 MC54HC4514 454-124 

MC35022B 2936-24 MC4062 495-86 MC54167 \ 507-20 r,lC54F112 * 731 r,IC54F382 * 731 MC54HC4538 462-49 

MC3503 2913-91 MC4064 3471-92 MC5417 484-126 r,tC54F113 * 731 475-24 MC54HC4543 455-14 

MC3505 2888-4 MC4068 505-128 MC54174 486-48 UC54F114 * 731 r,IC54F521 * 731 MC54HC51 457-196 

2895-36 2485-48 MC54175 485-116 r,:C54FI31J * 731 474-88 MC54HC533 460-13 

F.iC3506D * 32!17 MC4202 2942-44 MC54176 480-85 483-158 r,iC54F533 * 731 MC54HC563 460-14 

2960-116 r,IC430D * 729 MC54177 478-47 r,;C54FI39 * 731 496-124 MC54HC573 459-174 

MC35061 2965-107 498-18 MC54180 508-158 483-60 r,IC54F534 * 731 MC54HC574 456-38 

MC35061A 2965-108 * 729 MC54181 475-5 r,'C54F151 * 731 486-129 MC54HC58 457-181 

MC35062 2965-104 2485-2 MC54182 475-71 499-163 r.1C54F537 * 731 MC54HC640 465-118 

1.IC351 0 * 2759 MC4304 496-163 MC54190 481-166 r,IC54F153 * 731 483-42 MC54HC643 465-119 

2445-26 3470-84 MC54191 479-127 498-35 r.IC54F538 * 731 MC54HC645 465-135 

r.1C3512 * 2757 MC4305 496-164 MC54192 481-129 r,IC54F157 * 731 484-7 MC54HC646 465-108 

2450-18 3470-85 MC54193 479-175 499-30 r,IC54F539 * 731 MC54HC648 465-100 

MC3517 2947-153 MC4306 482-111 MC54194 501-144 r~C54F158 * 731 483-117 MC54HC73 456-76 

MC3518 2947-154 MC4307 483-47 3488-76 498-124 I.lC54F620 * 731 MC54HC74 455-93 

MC3519 2949-37 MC4308 508-100 MC54195 501-39 /.lC54F160 * 731 r,IC54F623 * 731 MC54HC75 459-110 

r,lC3520 * 3297 MC4310 507-67 3488-128 480-155 1,IC54F64 * 731 MC54HC76 456-105 

2960-117 MC4312 501-82 MC54196 480-86 1.IC54F161 * 731 493-101 MC54HC77 459-91 

MC3523 2965-60 3489-32 MC54197 478-48 478-132 1,IC54F640 * 731 MC54HC85 449-88 
MC3524 2894-21 MC4316 482-58 MC5420 490-87 f,IC54F162 * 731 f.!C54F643 * 731 MC54HC86 459-13 

2965-113 \I 278-12 MC5423 494-7 481-14 r,lC54F645 * 731 MC54HCU04 450-167 
MC3524A 2894-19 MC4317 482-59 MC5425 493-177 1.lC54F163 * 731 1.IC54F74 * 731 MC55107 2474-21 

2965-114 MC4318 482-54 MC5426 484-81 478-179 485-77 MC55108 2474-28 
MC3525 2965-117 MC4319 482-55 MC5427 494-35 I.lC54F168 * 731 1,IC54F86 * 731 MC55325 2480-161 
MC3525A 2965-118 MC4321 474-30 MC54290 480-44 r.:C54F16!1 * 731 495-28 MC6170 2948-128 

\I Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Pagl-Llne Davlca Paga-Llne Davlca PagB-Llna Devlca Page-Llnl Davlcl PI~'-Lini Dlvlce Plgl-Llna 

Motorola 1.lC68000-6 * 1355 1,IC6803 * 1351 I.IC68230 * 1357 tlC68564 * 1359 MC6871 1092-18 
Semiconductor * 1730 1091-66 MC68230L 10 1100-45 I.1C6859 * 1351 MC6875 1092-13 
Products (Cont'd) 1100-31 ~ 241-2 MC68230l8 1100-46 510-66 II 244-15 

II 287-18 * 1351 1.IC6828 * 1351 * 1351 II 246-4 
1.IC6172 * 3298 II 239-4 1067-32 1092-100 1092-40 MC6875A 1092-14 
1.'C6173 * 3298 ~ 241-3 ~ 241-2 ' 1102-6i MC686 473-17 ~ 244-15 

2948-148 II 241-4 I.IC6803-1 * 1351 !.lC6829 * 1351 3489-88 ~ 246-4 

2905-90 II 241-11 1091-67 1092-73 !.lC6860 * 1351 MC688 472-59 

2905-91 
~ 241-12 ~ 241-2 MC683 473-1 * 3298 ~ 276-9 

1,IC68000-8 * 1355 * 1351 !.lC6835 * 1351 2486-63 MC6880 2477-13 2905-92 * 1730 1067-33 1092-29 ~ 258-8 MC6880A 1092-10 2905-93 1100-32 ~ 241-2 !.IC6839 * 1351 ~ 258-9 MC6881 507-106 
2905-94 287-18 l.lC6803C * 1351 ' 1092-53 * 1351 1092-149 
2903-18 239-4 1091-68 MC684 472-29 * 3298 1,'C6882A * 2752 
2945-111 ~ 241-3 ~ 241-2 1.1C6840 * 1351 2948-134 1092-157 
477-33 ~ 241-4 1,IC6803E * 1351 1092-111 ~ 258-8 I.1C6882B * 2752 
477-34 ~ 241-11 1067-34 l,lC684m.l * 1351 ~ 258-9 1092-158 
477-35 ~ 241-12 ~ 241-2 1092-112 * 1351 MC6883 497-82 

* 729 MC68000l10 1079-23 I.IC6803E-l * 1351 1,'C6843 * 1351 * 3298 1092-131 
472-76 MC68000l12 1079-24 1067-35 1092-59 1092-75 MC6885 1092-151 
472-77 MC68000l4 1079-25 ~ 241-2 MC6844 * 1351 ~ 258-8' MC6886 1092-152 
472-44 MC68000l6 1079-26 MC6803U4 1091-81 1092-46 ~ 258-9 MC6887 1092-153 
472-64 MC68000l8 1079-27 1067-36 ~ 241-7 1.1C6860L * 1351 MC6888 1092-154 
472-65 1.1C6800or.IPU * 1935 MC6803U4-1 1067-37 1,'C68440 * 1358 * 3298 !.lC68881 * 1357 
473-33 1.'C68008 * 1356 I.lC6804 * 1351 1101-128 1092-76 MC6889 508-24 
473-34 1100-17 MC6804P2 1067-38 r.IC68441,1 *1351 ~ 258-8 2477-27 
473-12 * 1356 !.lC6805 * 1351 1092-47 ~ 258-9 1092-11 
472-97 1067-26 MC6805P2 1091-8? II 241-7 1.IC6862 * 1351 MC689 472-6 

1.IC68001.1 * 1351 1069-1 UC6845 *1351 2948-133 f.lC6890 * 2758 473-4 
1091-144 MC6805P4 1091-83 1092-30 * 1351 2442-12 472-88 
206-13 1069-2 1.1C68450 * 1358 1092-41 * 2758 472-89 238-15 MC6805P6 1069-3 r.1C68451 * 1358 1.IC68652 * 1359 1092-38 472-98 

~ 239-5 MC6805R2 1091-71 1100-41 2486-95 !.lC68901 * 1360 472-116 
~ 243-5 1069-4 1.1C68452 * 1359 l,lC68652-2 * 1359 tlC6890A * 275B 

~ 276-9 ~ 244-15 MC6805R3 1069-5 1,1C6845r.l * 1351 2486-96 2441-38 
MC674 472-117 ~ 245-3 MC6805T2 1091-51 1092-31 1.IC68653 * 1360 * 2758 MC675 473-41 ~ 248-2 1069-6 I.1C6846 * 1351 2467-30 1092-39 
MC676 472-35 1.1C680m1S * 1351 MC6805U2 1091-84 1092-119 1.IC68661A * 1360 MC68AOO 1091-146 

2465-116 1091-145 1069-7 ~ 243-6 2486-71 MCG8AOI * 1351 
MC677 472-8 ~ 286-13 MC6805U3 1069-8 1,IC68461.1 * 1351 * 1360 1091-85 
MC678 472-4 ~ 238-15 1,IC6808 * 1351 1092-120 1100-104 , * 1351 

472-17 ~ 239-5 1091-130 ~ 243-6 UC68661B * 1360 1069-23 
MC67B 472-18 ~ 243-5 * 1351 1,IC6847 * 1351 2486-73 MC68A02 1091-108 
MC680 472-12 244-15 1069-9 2906-45 * 1360 1.1C68A03 * 1351 
l,lC6800 * 1351 245-3 1.IC6809 * 1352 ~ 238-5 1100-105 1091-69 

1091-143 II 248-2 1091-122 ~ 238-7 I.lC68661C * 1360 * 1351 ~ 238-7 ~ 241-13 2486-72 
~ 286-13 r.IC6801 * 1351 

~ 241-7 * 1351 * 1360 
1069-24 

238-15 * 1730 
* 1352 1092-147 1100-106 MC68A08 1091-131 

239-5 1091-77 1069-10 1100-49 I.1C68681 * 1360 
MC68A09 1091-123 

~ 243-5 ~ 238-5 
~ 238-7 1101-109 2487-79 MC68A09E 1091-96 

~ 244-15 ~ 240-3 
~ 241-7 ~ 238-5 MC6870 1092-17 MC68A21 1092-92 

~ 245-3 ~ 241-2 l,lC680!lE * 1352 II 238-7 1,le68701 * 1351 
1102-58 

~ 248-2 * 1351 1091-95 ~ 241-13 * 1730 
MC68A35 1092-32 

* 1351 * 1730 II 238-7 MC68478 1092-148 1091-55 MC68A39 1092-54 

1067-25 1067-27 
~ 241-7 r.1C6847Y * 1351 ~ 241-2 MC68A40 1092-113 

~ 286-13 
~ 238-5 * 1352 1100-50 ~ 243-4 MC68A44 1092-48 

~' 238-15 
~ 240-3 1069-11 ~ 238-5 * 1351 MC68A45 1092-33 

239-5 
II 241-:> 11 233-7 ~ 23S~7 "*' 1730 MC68A46 1092-121 

243-5 
1.IC6801-! * 1351 ~ 241-7 ~ 241-13 1069-16 MC68A488 1092-66 

244-15 
* ,1730 MC681 472-5 I.IC68488 * 1351 ~ 241-2 MC68A50 1092-7 

1091-78 1,;C6812O * 1352 1092-64 11 243-4 1102-31 
~ 245-3 ~ 238-5 * 1357 I.1C684881.1 * 1351 !.lC68701-1 * 1351 MC68A52 1092-144 
11 248-2 ~ 240-3 * 1730 1092-65 * 1730 MC68A54 1091-157 

1.IC6GOOO-l0 * 1355 ~ 241-2 1100-37 MC685 472-20 1091-56 MC68BOO 1091-147 
* 1730 * 1351 * 1352 1.1C6850 * 1351 ~ 241-2 I.lC68BOl * 1351 

1100-28 * 1730 * 1357 2486-5 ~ 243-4 1091-86 
~ 287-18 1067-28 * 1730 11 258-1 * 1351 * 1351 

239-4 ~ 238-5 1069-12 ~ 241-3 * 1730 1069-25 
241-3 ~ 240-3 1,'C6BI20-1 * 1352 * 1351 1069-17 MC68B02 1091-109 
241-4 ~ 241-2 * 1357 1092-5 ~ 241-2 fAC68B03 * 1351 

11 241-11 I.1C68010 * 1356 * 1730 1102-30 11 243-4 1091-70 
11 241-12 1100-18 1069-13 11 258-1 tlC68701C * 1351 * 1351 

MC68000-12 * 1355 * 1356 r.:C58121 * 1357 11 241-3 * 1730 1069-26 
* 1730 1079-28 1100-38 1,IC68501.' * 1351 1091-57 MC68B08 1091-132 

1100-29 1.IC6801C * 1351 * 1357 1092-6 11 241-2 MC68B09 1091-124 
11 287-18 * 1730 1069-14 II 258-1 ~ 243-4 11 248-10 

239-4 1091-79 1.1C61l121-1 * 1357 ~ 241-3 '.IC6B701 C-l * 1351 MC68B09E 1091-97 
241-3 ~ 238-5 1069-15 1.1C6852 * 1351 * 1730 II 248-10 

II 241-4 11 240-3 MC68122 1092-19 2487-23 1091-58 11 248-10 

~ 241-11 ~ 241-2 1100-34 ~ 241-12 11 241-2 MC68B21 1092-93 

~ 241-12 MC6801U4 1091-80 MC68122-1 1092-20 * 1351 ~ 243-4 1102-59 
1067-29 1100-35 1092-142 MC68701U4 1069-18 MC68B29 1092-74 1.1C68000-4 * 1355 MC6801U4-1 1067-30 MC682 473-9 1102-79 MC68701U4-1 1069-19 MC68B35 1092-34 * 1730 1,'C6S02 * 1351 MC68200 1081-1 ~ 241-12 MC68705 * 1351 MC68B39 1092-55 1100-30 1091-107 MC6821 * 1351 l.iC6852f.1 * 1351 * 1730 MC68B40 1092-114 

11 287-18 ~ 243-6 1092-91 1092-143 MC68705P3 1091-59 MC68B44 1092-49 
~ 239-4 * 1351 1102-57 ~ 241-12 1069-20 MC68B45 1092-35 

241-3 1067-31 11 239-5 nC6854 * 1351 MC68705R3 1091-54 MC68B46 1092-122 
241-4 11 243-6 ~ 246-5 1091-156 1069-21 MC68B488 1092-67 
241-11 1.IC6a02a * 1356 I.IC6822 * 1351 MC6855 1092-50 MC68705U3 1091-60 MC68B50 1092-8 
241-12 1083-7 1092-69 1.1C68562 * 1359 1069-22 , 1102-32 

Arranged alphanumerically from left to right. 
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Dlvici Pa~I-Llni DlvlCl Pagl-L1n Davici Pagl-Llne Dlvlca Pa:J-L1na Dlvlca Pal:a-L1na Cavlca Pigs-Line 

Motorola MC7430 492-66 I.IC74F174 * 731 MC74H87 50$-71 MC75110 ,2472-19 MC78M06C 2953-6 

Semiconductor MC7437 491-88 1,;C74F175 * 731 1,:C74I1COO * 733 ~ 260-3 MC78M08C 2953-73 

Products (Cont'd) MC7438 491-39 485-129 457-9~ r,:C75125 * 2753 MC78M12C 2954-28 
MC7440 490-1 l.lC74F181 * 731 MC74HC02 458c 159 2473-61 MC78M15C .2954·126 

MC68952 1092-145 MC74408 508·102 475·25 MC74HC03 457·83 1,IC75126 * 2753 MC78M18C 2955·67 
MC68954 1091·158 MC7442 483-7 1,:C74FI82 * 731 MC74HC04 450·181 r,:C75127 * 2753 MC78M20C 2955·119 

MC690 472·13 MC7443 482·104 475·82 MC74HC08 456·182 2473-62 MC78M24C 2956·18 

MC691 473-37 MC7444 482-96 I.IC74F190 * 731 MC74HC10 457-55 l,iC75128 * 2753 1.:C78TOO * 3294 
MC693 472-94 MC7445 482·133 482-3 MC74HC107 456-77 2474-4 MC78T05 2952-114 

2483-98 MC74452 481-67 1,;C74FI91 * 731 MC74HC109 456·106 r,IC75129 * 2753 MC78T05A 2952·115 

MC696 473-29 MC74453 479·7 479-149 MC74HC11 456-159 2474-5 MC78T05AC 2952-116 

MC697 472-14 MC74454 482·21 UC74F192 * 731 MC74HC112 456·73 MC75140 2472·60 MC78T05C 2952-117 

MC699 472-43 MC74455 480·36 481·145 MC74HC132 465-2 MC75325 2480-162 MC78T06 2953-44 

MC7241 495-12 MC74456 474·6 r,lC74F193 * 731 MC74HC138 454-85 MC75358 469-64 MC78T06C 2953-45 

MC7242 495·64 MC7446 2464-11 480·10 MC74HC139 454-60 2481·83 MC78T08 2953-106 

MC7250 482-112 MC74460 506-4 !,!!:7~f1!!~ .~ 731 MC74HC14 ~55-25 ~,~C75355 24::3-41 r.:C7:JTCGC 2S53-107 

MC7260 474-168 MC74468 505-131 501·155 MC74HC147 454-164 MC75368 469-65 MC78T12 2954·92 

MC7261 474-137 2485-51 r,!C74FI95 * 731 MC74HC153 461·85 2481-84 MC78T12A 2954-93 

MC7266 498-68 MC7447 2463-158 1,:C74F20 * 731 MC74HC157 461-99 MC75450 2481-122 MC78T12AC 2954·94 

MC7267 499-62 MC7448 2463·114 490-108 MC74HC158 461-109 MC75451 2481-123 MC78T12C 2954-95 

MC7270 501·104 MC7449 2463-86 r,:C74F240 * 731 MC74HC160 452-138 MC75452 2482-25 MC78T15 2955-50 

3488·55 MC7450 492-149 503-127 MC74HC161 451-54 MC75453 2482-(l6 MC78T15A 2955-51 

MC7271 501-112 MC7451 492·171 I~C74F241 *731 MC74HC162 452-110 MC75454 2482-61 MC78T15AC 2955-52 

3488·56 MC7453 493·81 504-36 MC74HC163 451-30 MC75461 2481-124 MC78T15C 2955·53 

MC7280 480-87 MC7454 493·69 1,\C74F242 * 731 MC74HC164 463·105 MC75462 2482-26 MC78T18 2955·106 

MC7281 478-49 MC7460 493-23 503-60 MC74HC165 463-94 MC75463 '2482·97 MC78T18C 2955·107 

MC7400 492·3 MC7470 487-64 r,:C74F243 * 731 MC74HC173 455·128 MC75464 2482·62 MC78T24 2956·63 

MC7401 491-131 MC7472 487·78 503·61 MC74HC174 455-169 MC75491 2464-139 MC78T24C 2956-64 

MC7402 494·89 MC7473 487-175 r~C74F244 * 731 MC74HC175 455-152 MC75492 2465·37 MC7902C 2956-83 

MC7403 491-132 MC7474 485·60 503·173 MC74HC192 452-167 MC75S110 2472-20 MC7905 2957·9 

MC7404 477·159 MC7475 495-123 1,:C74F245 * 731 MC74HC193 451-86 MC7705C 2952-37 MC79052C 2956-129 

MC7405 477·61 MC7476 488-42 MC74HC194 462-153 MC7805 2952-79 r,!C7905C * 3294 
504-183 

MC7406 485·1 MC7477 495·151 r,:C74F251 MC74HC195 463-13 MC7805A 2952-80 2956-115 
* 731 r,lC7906C * 3294 

MC7407 484-138 MC7480 474-143 500-44 MC74HC20 457-21 MC7805AC 2952-81 

MC7408 489-128 MC7482 474-161 MC74HC240 465-68 MC7805C 2952-82 2957-25 

MC7483 476-55 
1.IC74F253 * 731 MC74HC241 465-87 MC7806 2953-23 l.lC790ac * 3294 

MC7409 489·92 497-147 
MC7410 490·173 MC7485 474·46 MC74HC242 464-124 MC7806A 2953-24 2957-39 

r,lC74F257 * 731 r,IC7912AC * 3294 
MC74100 495-108 MC7486 495-13 MC74HC243 464-135 MC7806AC 2953-25 

MC7490 480-47 498-163 MC74HC244 465-49 MC7806C 2953-26 2957-85 
MC74107 487·174 

MC7491 502-127 r,~C74F258 * 731 MC74HC245 465-136 1,:C780B * 3294 r,IC7912C * 3294 
MC74120 507-47 498-85 MC7491A 3491·8 MC74HC251 461-175 2953-89 2957-86 
MC74121 500-100 r.lC74F2BO * 731 1,IC7915AC * 3294 
MC74122 500·123 MC7492 482·32 

509-9 
MC74HC253 461-90 l,lC7801lA * 3294 

2957·130 
MC74123 500-160 MC7493 479-36 

Il.C74F283 * 731 
MC74HC257 461-115 2953-90 

r.1C7915C * 3294 
MC7413 507·74 MC7494 501-135 

r,IC74F2960 * 731 
MC74HC259 460·49 r,:C7B08/,C * 3294 2957-131 

MC74132 507-122 3489-82 
r,IC74F2!:sa 731 

MC74HC266 459-52 2953-91 
I.IC791BC * 3294 MC7495A 501-84 * MC74HC27 458·126 /,IC7BDllC * 3294 MC74136 494·168 r,IC74F2!l69 731 2958-20 

3489-28 * MC74HC280 449-109 2953-92 MC7414 507-152 r,IC74F2970 * 731 r,\C7924C * 3294 MC7496 501-184 MC74HC30 457-138 r,IC7812 * 3294 MC74141 2464-74 r,IC74F299 * 731 2958-54 
3489-107 MC74HC32 458-50 2954-58 MC74145 482-143 502-153 1,;C7gLOO * 3294 

MC74150 500-80 MC7497 508·78 MC74HC354 461-176 1,:C7BI2A * 3294 MC79l03AC 2956-87 
MC74AlS174 486-57 r,lC74F32 * 731 MC74HC356 461-177 2954-59 MC74151 499-148 493-142 MC79l03C 2956-88 

MC74152 500·5 UC74Fl1 .. 731 MC74HC367 450-98 IlC7812AC * 3294 MC79l05AC 2956-89 
MC74153 498·20 r,lC74FOD * 731 l,lC74F350 * 731 MC74HC373 459-175 2954-60 MC79l05C 2956-90 
MC74154 484·27 492·24 r.tC74F352 * 731 MC74HC374 ,456-39 r,~C7BI2C * 3294 MC79l12AC 2957·57 
MC74155 483-126 /,lC74F02 * 731 497·124 MC74HC4002 458-95 2954-61 MC79l12C 2957-58 
MC74156 483-94 494·117 /,lC74F353 * 731 MC74HC4017 452-84 I!.C7B15 * 3294 MC79l15A 2957-118 
MC74157 499-8 1.IC74F04 * 731 497-92 MC74HC4020 452-20 2955-20 MC79l15AC 2957·100 
MC7416 484-149 477·179 r,IC74F373 * 731 MC74HC4024 451-157 r.:C7815A * 3294 MC79l15C 2957-101 
MC74160 480-131 I.!C74F08 * 731 496-65 MC74HC4040 451-185 2955-21 MC79l18AC 2958·21 
MC74161 478-108 489·152 r.IC74F374 * 731 MC74HC4060 452-38 UC7015AC * 3294 MC79l18C 2958·15 
MC74162 480-182 r.IC74F10 * 731 487-4 MC74HC4075 458-30 2955·22 MC79l24AC 2958-48 
MC74163A 478-162 490-192 1,IC74F378 * 731 MC74HC4078 458-197 /.lC7BI5C * 3294 MC79l24C 2958·49 
MC74165 502·70 I.IC74Fl09 * 731 l,tC74F379 * 731 MC74HC42 453·167 2955·23 MC8241 495-14 

3490-49 487-132 485~179 MC74HC4511 455-54 /,lC731D * 329.1 MC8242 495-65 
MC74167 507-21 r~C74F11 * 731 /:'C74F381 * 731 MC74HC4514 454-125 2955-90 MC8250 482·113 
MC7417 484-127 489-54 475-26 MC74HC4538 462-50 l.lC7811!.\ * 32!l4 MC8260 474-169 
MC74174 486·49 r.:C74F112 * 731 r,:C74F382 * 731 MC74HC4543 455-15 2955-91 MC8261 474·138 
MC74175 485-117 UC74Fll3 * 731 475-27 MC74HC51 457-197 r.:C731CAC * 329.1 MC8266 498-69 
MC74176 480-88 I,:C74FI14 * 731 r.1C74F521 * 731 MC74HC533 460-15 2955-92 MC8267 499-63 
MC74177 478-50 1.1C74F138 * 731 474-89 MC74HC563 460-16 r,IC781BC * 3294 MC8270 501-105 
MC74180 508-159 483-159 r~C74F533 * 731 MC7411C573 459-176 2955-93 3488-57 
MC74181 475·6 r~C74F139 * 731 496-125 MC7411C574 456-40 MC7824 2956·43 MC8271 501·113 

L 

MC74182 475-72 483-61 r,:C74F534 * 731 MC74HC58 457-182 MC7824A 2956-44 3488-58 
MC74190 481·167 r,IC74F151 * 731 486·130 MC7411C640 465-120 MC7824AC 2956-45 MC8281 478-52 
MC74191 479-128 499-164 1,:C74F537 * 731 MC74HC643 465-121 MC7824C 2956-46 MC82S100C 3458-21 
MC74192 481-130 1,:C74FI53 * 731 483-43 MC74HC645 465·137 r,!C78LOO * 3294 MC82S100M 3458-25 
MC74193 479-176 498-36 /,IC74F53B * 731 MC74HC646 465·109 MC78l02C 2952-2 MC82S101C 3458-17 
MC74194 501-145 I~C74F157 * 731 484·8 MC74HC648 465-101 MC78l05AC 2952-7 MC82S101M 3458-23 

3488-77 499-31 l,lC74F539 * 731 MC74HC73 456·78 MC78l05C 2952-8 r,IC030 * 729 
MC74195 501-40 r,IC74F158 * 731 483·118 MC74HC74 455-94 MC78l08AC 2953-61 MC8300 501-41 

3488-129 498-125 r.1C74F620 * 731 MC74HC75 459-111 MC78l08C 2953-62 3488-50 
MC74196 480-89 r.IC74F160 * 731 I.lC74F623 * 731 MC74HC76 456-107 MC78l12AC 2954-13 MC8301 483-8 
MC74197 478·51 480-156 r,IC74F64 * 731 MC74HC77 459-92 MC78l12C 2954-14 MC8304 474-148 
MC7420 490-88 /,lC74F161 * 731 ' 493-102 MC74HC85 449-89 MC78l15AC 2954·111 MC8307 2463-115 
MC7423 494-8 478-133 r,IC74F640 * 731 MC74HC86 459-14 MC78l15C 2954·112 MC8308 495-99 
MC7425 493·178 r,IC74F162 * 731 1,:C74F643 * 731 MC74HCU04 450-168 MC78l18AC 2955-62 MC8309 497-107 
MC7426 484-82 481-15 l,lC74F645 * 731 MC75107 2474-22 MC78l18C 2955-63 MC8310 480·132 
MC7427 494·36 r.IC74F163 * 731 1,\C74F74 * 731 ~ 257-7 MC78l24AC 2956-10 MC8311 484-28 
MC74290 480-46 478-180 485-78 II 260-3 MC78l24C 2956-11 MC8312 499·123 
MC74293 479·35 1,IC74F168 * 731 r.1C74F86 * 731 MC75108 . 2474-29 1,:C7C:.100 * 3294 MC8314 495-158 
MC74298 499-71 UC74F169 * 731 495-29 MC75109 2472-13 MC78M05C 2952-38 MC8316 478-109 

~ Indicates page number In Application Note Directory, 
*: Indicates additional data is provided on the page noted 
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Ie MASTER 

DlVlca Pigs-line Dlvlcs 

Motorola 
Semiconductor 
Productn (Cont'd) 

MC8318 
MC8322 
MC8324 
MC8328 

MC8500 
MC8501 
MC8502 
MC8503 
MC8504 

MC8505 

MC8506 

MC8507 

MC8520 
MC854 
MC8601 
MC8602 
MC8T13 
MC8T14 
MC8T23 
MC8T24 
MC8T26A 

MC8T28 

MC8T95 

MC8T96 

MC8T97 

MC8T98 

1.:C930 
MC9300 

MC9301 
MC9304 
MC9307 
MC9309 
MC9310 
MC9311 
MC9312 
MC9314 
MC9316 
MC9318 
MC9322 
MC9324 
MC9328 

MC9601 
MC9602 
MCA-series 
l.tCA 1 OOORECL 

r.1CA1200ECL 

I.1CA1300ALS 

1.1CA2500ECL 
I.1CA2800ALS 

UCA500ALS 

I.1CA600ECL 

MCC14457 
MCC14458 
MCH-01 
MCM10139 

I.ICI.110143 

f.1Cm0144 

2022 

508-129 
499-9 
474-47 
503-3 

3491-26 
2467-2 
2467-24 
2467-26 
2467-31 
508-74 

2~67-33 
506-167 

2481-18 
507-5 

2467-28 
1092-101 
1102-68 
2467-10 
2486-6 
500-109 
500-180 

2469-7 
2473-13 
2469-1 
2473-8 
508-13 

2477-14 
1090-27 
508-25 

2477-28 
1090-28 
477-24 

1090-31 
477-148 

1090-32 
477-25 

1090-33 
477-149 

1090-34 
* 729 

50,}-42 
3488-51 

483-9 
474-149 

2463-116 
497-108 
480-133 
484-29 
499-124 
495-159 
478-110 
508-130 
499-10 
474-43 
503-4 

3491-27 
500-110 
500-181 

2967-5 
* 4479 

4141-44 
* 4479 

4141-45 
* 4479 

4141-46 
* 4480 
* 4479 

4141-47 
* 4479 

4141-48 
* 4479 

4141-49 
464-65 
464-66 

3453-30 
468-144 

3459-9 
* 3839 

468-151 
~ 234-6 
* 3839 

3470-77 
~ 234-6 
* 3839 

468-168 
* 3839 

I.1CI.ll 0145 

I.1CI.110146 

r.tCI.ll0146A 

I.lCI,n0147 

I.1Cr.ll 0148 

MCM10149 

MCI.ll 0152 

r.ICI.n 0415.\ 

l.tCr.n 0422 

1.1C1.110470 
1.!CP,110H4 
MCM10544 
MCM10545 
MCM10546 

MCM10547 
MCM10548 
MCM14505A 

MCM14505C 

I.lCI.114524A 

ucr.114524C 

MCM14537A 

MCM14537C 

MCM14552A 

MCM14552C 

1.1CI.12016-15 

I.ICI.120 16-20 

I.ICI.12114-20 

I.1C1.12114-25 

I.tCrm14·30 

UCt12114-45 

MCM2115A-45 
MCM2115A-55 
MCM2115A-70 
MCM2125A-45 
MCM2125A-55 
MCM2125A-70 
MCM2147-100 
MCM2147-55 
MCM2147-70 
MCM2147-85 
MCM2149-55 
MCM2149-85 
r,ICI.121L 14-20 

I.1Cr.121L 14-25 

1.1CI.121L 14-30 

f.1Cr.121L14-45 

Pags-Llns DIVlcs 

* 3839 
468-155 

* 3839 
3470-92 

* 3839 
469-18 

* 3839 
3475-53 

* 3839 
3475-33 

* 3839 
468-164 

* 3839 
3472-45 
3472-45 

* 3839 
3472-10 

468-148 
3459-69 

* 3839 
468-169 

* 3839 
3472-73 

* 3839 
469-19 

* 3839 
3473-26 

* 3839 
* 3839 

468-170 
3470-94 
469-20 

3475-68 
468-165 
468-160 
460-108 

3472-14 
460-109 

3472-15 
* 3840 

461-11 
* 3840 

3484-2 
* 3840 

461-12 
* 3840 

3484-3 
460-117 

3472-64 
3472-64 
460-118 

3472-67 
3472-67 
460-130 

3472-6 
460-131 

3472-7 
* 3839 
. "n.~ 

'JIIf "U"tU 

3480-55 
* 3839 
* 3846 

3480-92 
* 3839 

3478-26 
* 3839 

3478-55 
* 3839 

3478-96 
* 3839 

3479-33 
3475-73 
3475-90 
3475-105 
3475-77 
3475-91 
3476-2 
3482-2 
3481-69 
3481-101 
3481-113 
3477-58 
3477-88 

* 3839 
3478-27 

* 3839 
3478-56 

* 3839 
3478-97 

* 3839 
3479-34 

MCM21L 15A-45 
MCM21L 15A-70 
MCM21L25A-45 
MCM21L25A-70 
MCM2532 
MCM2532-25 
MCM2532-35 
MCM25L32 
MCM25L32-25 
MCM2708 
MCM2716 
MCM2716-25 
MCM2716-35 
MCM27A08 
MCM27L 16 
MCM27L 16-25 
MCM27L 16-35 
r.l CI.I28 0 1 

r.1C1.12802 

t1CI.12816 
l.tW2817 
MCI.I2832 

MCM4027A-1 

MCM4027A-2 

MCM4027A-3 

MCM4027A-4 

I.lCf.l4116B-15 

1,ICI.14116B-20 

1,ICI.I4116B-25 

1,ICI,14116B-30 

MCM4117-20 
MCM4117-25 
MCM4132-15 
MCM4132-20 
MCM4132-25 
MCM4132-30 
UCI.14517-10 

I.lCr.14517-12 

1.ICI,14517-15 

r,\CI.14517-20 

MCM5101 
MCM5101-65 
MCM5101-80 
MCM51L01-45 
MCM51L01-65 
1.1CI.16256-10 

I.1C1.16256-20 

1.1C1.l63256 

MCM6508 
MCM6508-25 
MCM6508-30 
MCM6508-40 
1,\Ct.l65116-12 

1,\CI.165116-15 

Plgl-ll~1 Dlvici 

3475-74 
3475-106 
3475-78 
3476-3 
3466-65 
3466-45 
3466-54 
3466-66 
3466-46 
3463-83 
3465-76 
3465-12 
3465-38 
3463-70 
3465-77 
3465-13 
3465-39 

* 3839 
* 3847 

3459-1 
* 3839 

3459-2 
* 3839 
* 3839 
* 3839 
* 3848 

3468-16 
~ 287-17 

3468-21 
~ 287-17 

3468-29 
~ 287-17 

3468-41 
~ 287-17 
* 3839 

3468-98 
~ 286-9 
~ 287-17 
II 287-18 
* 3839 

3469-10 
II 286-9 
II 287-17 
II 287-18 
* 3839 

3469-27 
~ 286-9 
II 287-17 
II 287-18 
* 3839 

3469-36 
II 286-9 
~ 287-17 
II 287-18 

3469-19 
3469-33 
3469-50 
3469-55 
3159-51 
3469-65 

* 3839 
* 3844 

3468-69 
* 3839 
* 3844 

3468-78 
* 3839 
* 3844 

3468-90 
* 3839 
* 3844 

3469-1 
460-172 

3474-113 
3475-4 
3474-84 
3474-114 

* 3841 
3470-40 

* 3841 
3470-41 

* 3840 
* 3849 

460-150 
3476-45 
3476-71 
3476-96 

* 3839 
34BO-56 

* 3839 
3480-46 

I.1Cr,\65147-55 

I.1Ct165147-70 

1.1Cf.I65147-85 

MCM6518 
MCM6518-25 
MCM6518-30 
MCM6518-46 
1.ICI.165256 

I.lCF.165516 

I,ICI.165516-43 

UCI.I65516-55 

MCM6632-15 
MCM6632-20 
MCM6632-25 
MCM6632A-12 
MCM6632A-15 
MCM6632A-20 
MCM6633-15 
MCM6633-20 
MCM6633-25 
MCM6641-20 
MCM6641-25 
MCM6641-30 
MCM6641-45 
1.ICU6664-15 

1,ICI.t6664-20 

1.lcr.16664-25 

1.lcr,16664A-12 

I.ICI.t6664A-15 

I.ICr,16664A-20 

I.\CI,\6665-15 

I.\CI.16665-20 

MCI~6665A-12 

1,;CM6665A-15 

UCf,16665A-20 

I.!CP.16670 

l.tCf.166700 

I.:CU66710 

1.1CF.166714 

1.1CI.t66720 

1.1C1.I66730 

Pags-lina Dnlcs 

* 3839 
* 3845 

3481-55 
* 3839 
* 3845 

3481-85 
* 3839 
* 3845 

3481-86 
460-151 

3476-52 
3476-73 
3477-4 

* 3840 
3487-50 

* 3840 
1092-124 

* 3840 
3485-27 

* 3840 
3485-54 
3469-51 
3469-56 
3469-62 
3469-46 
3469-52 
3469-57 
3469-53 
3469-58 
3469-63 
3482-31 
3482-45 
3482-74 
3482-101 

* 3839 
* 3842 

3469-92 
II 287-17 
II 287-18 
* 3839 
* 3842 

3470-17 
~ 287-17 
~ 287-18 
* 3839 
*3842 

3470-29 
II 287-17 
II 287-18 
* 3839 
* 3842 

3469-71 
~ 287-17 
~ 287-18 
* 3839 
*3842 

3469-93 
II 287-17 
~ 287-18 
* 3839 
* 3842 

3470-18 
~ 287-17 
~ 287-18 
* 3839 
* 3843 

3470-1 
* 3839 
* 3843 

3470-19 
* 3839 
* 3843 

3469-78 
* 3839 
* 3843 

3470-2 
* 3839 
* 3843 

3470-20 
* 3840 

3453-16 
* 3840 

3453-43 
* 3840 

3453-44 
* 3840 

3453-45 
* 3840 

3453-46 
* 3840 

3453-47 

ucr,166734 

r,ICI.I6674 

MCM66740 

I.ICI.166750 

MCM66751 
Iml66760 

1.1 CI.16677 0 

ucr.166780 

I.ICr.l66790 

MCM66L41-20 
MCM66L41-25 
MCM66L41-30 
MCM66L41-45 
Im,1681 0 

MCM68316 
1.1CP.168364 

1.1CI.168364-25 

Im168364-30 

r.lCI.I68365-25 

I.ICP.168365-35 

I.ICI.168366-25 

1.ICI,168366-35 

MCM68708 
MCM6874-35 
I.1CI.168764 

1.1CI.168766 

I.ICI,'68766-35 

1.1 C1.1 68Al0 

1.1Cr.168A308 

MCM68A308P7 
MCM68A30A 
I.1CI.168A316A 

I.lcr.168A316E 

I.1C1.168A316E-91 

MCM68A316EP91 
1.ICI.168A332 

I.1C1.158A332P2 

MCM68A364 
MCM68A364P3 
MCM68A708 
"'CU68Bl0 

Mcr •• 688308 

MCM68B30A 
MCM68B364 
MCM68L764-35 
MCM76161 
MCM76161A 
MCM7621 
MCM7621A 
MCM7641 
MCM7641A 
MCM7643A 

MCM7649 
MCM7680C 
MCM7680M 
MCM7681A 
MCM7681C 
MCM7681M 

Arranged alphanumerically from left to right. 

Pagl-lInl Devici 

* 3840 
3453-48 

* 3840 
3453-17 

* 3840 
3453-49 

* 3840 
3453-50 
3453-51 

* 3840 
3453-52 

* 3840 
3453-53 

* 3840 
3453-54 

* 3840 
3453-55 
3482-32 
3482-46 
3482-75 
3482-102 

* 1351 
* 3839 

3472-62 
3472-62 
3454-4 

* 3840 
3486-30 

* 3840 
3486-52 

* 3840 
3486-83 

* 3840 
3486-53 

* 3840 
3486-101 

* 3840 
3486-54 

* 3840 
3486-102 
3463-84 
3466-103 

* 3839 
3467-3 

* 3839 
3467-4 

* 3839 
3466-104 

* 3839 
3472-57 
3472-57 

* 3840 
3484-73 
3484-74 
3484-71 

* 3840 
3485-21 

* 3840 
3485-22 

* 3840 
3454-5 
3485-23 

* 3840 
3485-103 

* 3840 ' 
3485-104 
3486-103 
3486-104 
3463-71 

* 3839 
3472-51 
3472-51 

*3840 
3484-55 
3484-56 
3486-55 
3466-105 
3464-100 
3464-80 
3460-89 
3460-58 
3461-70 
3460-60 
3462-8 
3462-8 
3461-62 
3463-1 
3463-37 
3462-86 
3463-14 
3463-39 

MCM7684C 
MCM7684M 
MCM7685A 
MCM7685C 
MCM7685M 
MCM7686 
MCM7687 
MCM7688 
MCM7689 
MCM82707C 
MCM82707M 
MCM82708C 
MCM82708M 
MCM93412C 
MCM93412M 
I;1CU93415C 

MCr.193415!.1 

I.1Ctl93422C 

I.ICF.1934221.1 

1.1Cr.t93425C 

1.ICM934251.1 

P,ICt193L422 
I.1EX6801 
I.IEX6805 
MEX6805R2 
1.!EX5!!!!!!-22 
1,IEX6816-1HR 
tlEX6816-22D 
I.1EX6816-22S 
1.!EX6820 
1.1EX6821-2 
r.IEX6832-1I1R 
I.1EX6832-22 
1.1EX6848-1 HR 
1.1EX6848-22 
r.1EX6B50 
1.1EX6850-2 
r,lEX6864-1I1R 
r.1EX6864-22 
MEX68KDM 
1,IEX68RR 
I.lEX68SA2 
MG8PPS 
MHQ3467 
MHQ4001A 
MHQ4002A 
MHQ4013 
MHQ4014 
MHW1121 
MHW1127 
MHW1171 
MHW1172 
MHW1182 
MHW1221 
MHW1222 
MHW1341 
MHW1342 
MHW1343 
MHW1391 
MHW1392 
MHW401 
MHW5181 
MHW5182 
MHW559 
MHW560 
MHW561 
MHW562 
MHW570 
MHW572 
MHW580 
MHW590 
MHW591 
MHW592 
MHW593 
MHW594 
MHW595 
MHW601 
MHW602 
MHW603 
MHW709 
MHW710 
MMBTS102 
MMBTS103 
MMBTS105 
MMH0026 

Pigs-Line 

3464-13 
3464-28 
3464-67 
3464-18 
3464-29 
3464-19 
3464-20 
3463-92 
3463-93 
3463-2 
3463-38 
3463-15 
3463-40 
3473-68 
3473-84 

* 3839 
3475-82 

* 3839 
3475-95 

* 3839 
3473-73 

* 3839 
3473-90 

* 3839 
3475-86 

... 3839 
3475-98 

* 3839 
* 1737 
* 1737 
* 1737 
* 1940 
* 1940 
* 1940 
* 1940 
* 1940 
* 1940 
* 1940 
* 1940 
* 1940 
* 1940 
* 1940 
* 1940 
* 1940 
* 1940 

1767-34 
* 1940 
* 1737 

4006-3 
2889-156 
2889-136 
2889-137 
2889-138 
2889-139 
2903-45 
2903-46 
2903-47 
2903-48 
2903-49 
2903-50 
2903-51 
2903-52 
2903-53 
2903-54 
2903-55 
2903-56 
2888-44 
2903-57 
2903-58 
2903-59 
2903-60 
2903-61 
2903-62 
2903-63 
2903-64 
2903-65 
2888-45 
2888-46 
2888-47 
2888-48 
2903-66 
2903-67 
2888-49 
2888-50 
2888-51 
2888-52 
2888-53 
2968-23 
2968-24 
2968-25 
2481-94 
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-----: 

ADVr::c:lTISERS' PRODUCT INCE}{ : 

Davlee Page-Llna Davlee Pa~e-Lini Davlee Page-Llnl Dlvici Page-Llna Davici Pagl-Llnl Dlvici Pa;I-Llni 

r.1otorola SII54ALS158 * 732 S!l54ALS563 * 732 SN54LS114A 488-143 SN54LS353 497-97 sr174ALS10 * 732 
Semiconductor 498-118 496-107 SN54~~l2 490-159 SN54LS365~ 477-4 490-183 

Product3 (Cont'd) SlI54ALS160 * 732 SI154ALS564 * 732 SN54U 22 500-127 SN54LS366 477-128 SII7 4ALS 1 09 * 732 
480-145 486-116 SN54LS123 500-168 SN54LS367A 477-5 487-122 

MMH0026C 2481-95 SII54ALS161 * 732 SII54ALS568 * 732 SN54LS125A 476-145 SN54LS368A 477-129 SII74ALSll * 732 ; MPQ3303 2889-140 478-122 481-90 SN54LS126A 476-120 SN54LS37 491-105 489-44 
MPQ3725 2889-141 SII54ALS162 * 732 SII54ALS569 * 732 SN54LS13 507-85 SN54LS373 496-77 S1I74ALS12 * 732 
MPQ3725A 2889-142 480-187 479-86 SN54LS132 507-132 SN54LS374 487-16 ·490-152 
MPQ4003 2889-143 SII54ALS163 * 732 SI/54ALS573 * 732 SN54LS133 492-122 SN54LS375 495-135 SII74ALS13 * 732 
MPQ4004 2889-144 478-169 496-49 SN54LS136 494-176 SN54LS377 487-52 S1I74ALS132 * 732 

I MPQ6842 1092-12 SU54ALS164 * 732 SI154ALS574 * 732 SN54LS138 483-173 SN54LS378 486-97 SII74ALS138 * 732 
1.1PRIIlT703 * 1738 502-26 486-172 SN54LS139 483-70 SN54LS379 486-5 483-150 
UVUC682-114 * 1942 SII54ALS168 * 732 SII54ALS576 * 732 SN54LS14 507-163 SN54LS38 491-57 SII74ALS139 * 732 
1.1VI.1C682-114H * 1942 481-94 489-136 SN54LS15 489-21 SN54LS384 475-166 483-55 
r.IVI.IC682-118 * 1942 Stl54ALS169 * 732 SII54ALS580 * 732 SN54LS151 499-172 SN54LS385 474-11 SII74ALS14 * 732 , 
!.!~!.~te~2-11 ~!i .~ 1~.!2 47D-Q3 4SG-1Cn S~i5';LS152 50Q-13 SN54LS386 495-37 SI174ALS15 * 732 l!..:\ 
!.lVr,IElIO * 1936 srl54ALS190 * 732 SII54ALS620 * 732 SN54LS153 498-44 SN54LS390 481-48 489-12 

1769-1 481-174 505-93 SN54LS155 483-136 SN54LS393 479-13 S1I74ALS151 * 732 
I.IVr,IE200 * 1936 SI154ALS191 * 732 SII54ALS621 * 732 SN54LS156 483-104 SN54LS395 3489-3 499-156 
r.IVI.IE201 * 1936 479-135 505-81 SN54LS157 499-41 SN54LS395A 501-123 SII74ALS153 * 732 
r.IVf.lE210 * 1936 Stl54ALS192 * 732 SII54ALS622 * 732 SN54LS158 498-135 SN54LS398 499-94 498-28 
r,IVl.iE30o * 1936 481-138 505-79 SN54LS160A 480-162 SN54LS399 499-95 S:I74ALS 15 7 * 732 
I.IVI.IE301 * 1936 SII54ALS193 * 732 SII54ALS623 * 732 SN54LS161A 478-140 SN54LS40 490-27 499-25 
mrmoo * 1941 480-3 505-94 SN54LS162A 481-21 SN54LS42 483-29- Sl174ALS158 * 732 
l.lvr.1E410 * 1941 SII54ALS2o * 732 SII54ALS638 * 732 SN54LS164 502-37 SN54LS47 2463-160 498-119 
UVIJE420 * 1941 490-97 504-79 3490-110 SN54LS48 2463-118 SII74ALS160 * 732 
UVr.IE435 * 1941 Stl54ALS22 * 732 SII54ALS639 * 732 SN54LS165 502-82 SN54LS49 2463-88 480-146 -
I.IVI.!E60D * 1941 490-51 504-80 3490-61 SN54LS490 481-49 SII74ALS161 * 732 
r.IVI.IE605 * 1941 SlI54ALS238 * 732 SII54ALS640 * 732· SN54LS166 502-100 SN54LS502 508-120 478-123 
l.IVI.IE610 * 1941 SII54ALS239 * 732 504-110 SN54LS168 481-106 SN54LS503 508-121 SII74ALS162 * 732 
r.IVUE615 * 1941 SII54ALS24o * 732 SII54ALS641 * 732 SN54LS169 479-105 SN54LS504 509-43 480-190 
r.IVr.tE62o * 1941 503-116 504-145 SN54LS170 3470-50 SN54LS51 493-1 SII74ALS163 * 732 
1.lVI.1E625 * 1941 S!l54ALS241 * 732 SII54ALS642 * 732 SN54LS173A 486-34 SN54LS54 493-89 478-170 
IAVI.IE930 * 1936 504-21 504-93 SN54LS175 485-137 SN54LS540 503-144 SII7 4ALS 164 * 732 
1.IVUE931 * 1936 SI154ALS242 * 732 SII54ALS643 * 73~ SN54LS181 475-42 2471-12 502-27 
I.\VI.IE932 * 1941 503-31 504-111 SN54LS189 3471-66 SN54LS541 504-55 SII74ALS168 * 732 
1.IVr,IE933 * 1941 SII54ALS243 * 732 SI154ALS644 * 732 SN54LS190 482-9 2470-39 481-95 
f.IVI,IEBUG * 1936 503-32 505-26 SN54LS191 479-155 SN54LS55 493-34 S1I74ALS169 * 732 
NE565 2946-2 SII54ALS244 . * 732 SII54ALS646 * 732 SN54LS192 481-153 SN54LS568 481-122 479-94 
NE592 2888-80 503-110 505-134 SN54LS193 480-18 SN54LS569 479-167 SU74ALS19o * 732 
SE592 2888-81 Stl54ALS245 * 732 

SII54ALS647 * 732 SN54LS194A 501-162 SN54LS573 496-78 481-175 
SG1525 * 3297 504-163 505-45 3488-130 SN54LS574 487-17 SI174ALS191 * 732 
SG1526 * 3297 SII54ALS251 * 732 

SI154ALS648 * 732 SN54LS195A 501-60 SN54LS640 504-131 479-137 
2960-118 500-35 505-135 3489-1 2479-17 Sfl74ALS192 * 732 

SG1527 * 3297 SII54ALS253 * 732 
S1I54ALS649 * 732 SN54LS196 480-111 SN54LS641 504-155 481-139 

SG2525 * 3297 497-139 505-46 SN54LS197 478-74 2479-11 srl7 4ALS 193 * 732 
SG2526 * 3297 SI154ALS257 * 732 

SII54ALS671 * 732 SN54LS20 490-123 SN54LS642 504-103 480-4 
2960-119 498-156 501-16 SN54LS21 489-1 

2479-12 
Sr174ALS20 * 732 

SG2527 * 3297 SI154ALS258 * 732 
SII54ALS672 * 732 SN54LS22 490-67 

SN54LS645 505-8 
490-98 

SG3525 * 3297 498-78 
501-17 SN54LS221 500-143 

2479-18 
S1I74ALS22 * 732 

SG3526 * 3297 SI154ALS27 * 732 
SII54ALS69o * 732 SN54LS240 503-143 

SN54LS670 497-17 
490-52 

2960-120 494-43 
480-188 2471-11 

3470-64 
SII74ALS238 * 732 

SG3527 * 3297 SU54ALS273 * 732 
S1l54ALS691 * 732 SN54LS241 504-54 

SN54LS682 474-118 
SI174ALS239 * 732 

SII54ALSoO * 732 486-146 
478-85 2470-37 

SN54LS683 474-100 
SI174ALS240 * 732 

492-11 SII54ALS692 * 732 SN54LS242 503-78 503-117 
SII54ALSOI * 732 

SI154ALS28 * 732 480-189 2476-33 SN54LS684 474-119 S1I74ALS241 * 732 
491-145 

494-101 S!l54ALS693 * 732 SN54LS243 503-79 SN54LS685 474-101 504-22 
SII54ALS02 * 732 

Srl54ALS32 * 732 478-86 2476-34 SN54LS686 474-120 SI174ALS242 * 732 
494-100 

493-131 SII54ALS694 * 732 SN54LS244 504-7 SN54LS687 474-102 503-33 
SII54ALS03 * 732 

SII54ALS33 * 732 SII54ALS695 * 732 2470-38 SN54LS688 474-121 SII74ALS243 * 732 
491-146 494-67 SII54ALS696 * 732 SN54LS245 505-7 SN54LS689 474-103 503-34 

Sl154ALS04 * 732 
SI154ALS352 * 732 481-76 2479-16 SN54LS73A 488-19 SII74ALS244 * 732 

477-168 497-115 SIl54ALS697 * 732 SN54LS247 2463-159 SN54LS74A 485-92 503-111 
SII54ALS05 * 732 

SI154ALS353 * 732 479-136 SN54LS248 2463-117 SN54LS75 495-136 SN74ALS245 504-164 
477-68 497-84 SlI54ALS698 * 732 SN54LS249 2463-87 SN54LS76A 488-56 SU74ALS251 * 732 

SU54ALS08 * 732 
SII54ALS37 * 732 481-77 SN54LS251 500-52 SN54LS78A 487-156 500-36 

489-135 491-97 SII54ALS699 * 732 SN54LS253 497-155 SN54LS83A 476-72 SII74ALS253 * 732 
SII54ALS09 * 732 

SU54ALS373 * 732 SII54ALS74 * 732 SN54LS256 495-92 SN54LS85 474-49 SI174ALS257 * 732 
489-97 496-48 485-67 SN54LS257A 498-172 SN54LS86 495-38 498-157 

SlI54ALS10 * 732 
SI154ALS374 * 732 Sfl54ALS790 * 732 SN54LS258A 498-94 SN54LS89 3471-64 S1l74ALS258 * 732 

490-182 486-171 SII54ALS873 * 732 SN54LS259 496-38 SN54LS90 480-60 498-79 
SII54ALS109 * 732 S1154ALS377 * 732 495-111 SN54LS26 491-71 SN54LS92 482-42 Sll74ALS27 * 732 

487-121 487-38 SII54ALS874 * 732 SN54LS260 494-16 SN54LS93 479-53 494-44 
SII54ALSll * 732 SII54ALS38 * 732 485-33 SN54LS266 495-73 SN54LS958 501-95 SI174ALS273 * 732 

489-43 491-49 SII54ALS876 * 732 SN54LS27 494-53 3489-4 486-147 
SH54ALS12 * 732 SII54ALS40 * 732 485-34 SN54LS273 486-162 SN54SL 170 497-5 SlI74ALS28 * 732 

490-151 490-9 SII54ALS88o * 732 SN54LS279 495-172 SII74ALSoo * 732 494-103 
SlI54ALS13 * 732 SI154ALS533 * 732 496-5 SN54LS28 494-126 492-12 SII74ALS32 * 732 
SIl54ALS132 * 732 496-106 SN54LSOO 492-38 SN54LS283 476-71 SN74ALSOI * 732 493-132 
SI154ALS138 * 732 SII54ALS534 * 732 SN54LS01 491-168 SN54LS289 3471-63 491-147 SI174ALS33 * 732 

483-148 486-115 SN54LS02 494-125 SN54LS290 480-59 SN74ALS02 * 732 494-68 
SII54ALS139 * 732 SH54ALS537 * 732 SN54LS03 491-169 SN54LS293 479-52 494-102 SII74ALS352 * 732 

483-54 SII54ALS538 * 732 SN54LS04 478-7 SN54LS295A 501-26 SII74ALS03 * 732 497-116 
SII54ALS14 * 732 483-149 SN54LS05 477-86 3489-2 491-148 SII74ALS353 * 732 
S!l54ALS15 * 732 SII54ALS539 * 732 SN54LS08 489-164 SN54LS298 499-93 SN74ALS04 * 732 SU74ALS37 * 732 

489-11 483-50 SN54LS09 489-107 SN54LS299 502-169 477-169 491-98 
SI154ALS151 * 732 SII54ALS54o * 732 SN54LS10 491-13 SN54LS30 492-92 SN74ALS05 * 732 SII74ALS373 * 732 

499-155 SH54ALS541 * 732 SN54LS107A 488-18 SN54LS32 493-150 477-69 496-50 
SII54ALS153 * 732 SI154ALS560 * 732 SN54LS109A 487-138 SN54LS322 476-102 SN74ALS08 * 732 SII74ALS374 * 732 

498-27 481-68 SN54LS11 489-67 SN54LS323 502-170 489-137 486-173 
SIl54ALS157 * 732 SI154ALS561 * 732 SN54LS112A 488-118 SN54LS33 494-73 SN74ALS09 * 732 SII74ALS377 * 732 

499-24 482-78 SN54LS113A 488-79 SN54LS352 497-129 489-98 487-39 

11 Indicates page number In Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Pag,·Llnl Devlca Page·Llna Devlca Page·Llnl Dlvlca Paga·Llna Dlvlca Page·Lln. Davici Pagl·Lln 

Motorola SII74ALS790 * 732 SN74LS245 505-9 SN74LS688 474-125 ADB1200C 2436·5 ADC1280 * 3344 
Semiconductor 506·30 2479·25 SN74LS689 474·107 ADB4500 511·45 2430-10 

Products (Cont'd) * 732 SN74LS247 2463-161 SN74LS73A 488·21 2438·45 ADC3511 2438·9 
2467·18 SN74LS248 2463·119 SN74LS74A 485-93 ADC0800P * 3319 ~ 253·8 

SII74ALS38 * 732 SII74ALS873 * 732 SN74LS249 2463·89 SN74LS75 495-138 2429-34 ADC3711 2438·38 
491-50 495·112 SN74LS251 500-53 SN74LS76A 488·57 AOC0800PC * 3319 ~ 253·8 

SH74ALS40 * 732 SII74ALS874 * 732 SN74LS253 497-156 SN74LS783 497-83 2429·33 ~ 277-3 

490-10 485-35 SN74LS256 495·93 1092-132 ADC0801C 2426-26 ADC809 2429·20 

SI174ALS533 * 732 
SII74ALS876 * 732 SN74LS257A 498-173 SN74LS78A 487-157 ADC0801M 2426·27 ADD3501 2438-10 

496·109 485·36 SN74LS258A 498·95 SN74LS83A 476-74 ADC0802 * 3319 \I 276-13 

SII74ALS534 * 732 
SI174ALS8BO * 732 SN74LS259 496·39 SN74LS85 474·50 2428-35 ADD3701 2438-39 

486·117 496·6 SN74LS26 491-72 SN74LS86 495-40 ADCOB02C * 3319 ADM2901AC 476·37 

SII74ALS537 * 732 SN74LSOO 492-39 SN74LS260 494·17 SN74LS89 3471-32 2428-36 AFlOO * 3345 

SII74ALS538 * 732 SN74LSOl 491-170 SN74LS266 495·74 SN74LS90 480-62 ADC0803 * 3319 2962-23 

483·151 SN74LS02 494-127 SN74LS27 494-54 SN74LS92 482-43 2428-37 AF10l 2947-31 

S1I74J1LS539 * 732 
SN74LS03 491-171 SN74LS273 486·163 SN74LS93 479-55 ADC0803C * 3319 AF102 2947-32 

483-51 
SN74LS04 478-8 SN74LS279 495-173 SN74LS95B 501-96 2428·38 AF103 2947-33 

SlI74ALS540 * 732 
SN74LS05 477-87 SN74LS28 494-128 3489-9 ADCOB04C * 3319 AF104 2949·87 

SI174ALS541 * 732 
SN74LS08 489-165 SN74LS283 476·73 S1I75172 * 2753 2429·24 AF105 2949-88 
SN74LS09 489-108 SN74LS289 3471-31 S1I75173 * 2753 ADC0805C * 3319 AFll0 2949-89 

SII74ALS560 * 732 SN74LS10 491·14 SN74LS290 480-61 S1I75174 * 2753 2429-26 AF120 * 3345 
481·69 SN74LS107A 488·20 SN74LS293 479·54 S1I75175 * 2753 ADC0805!.1 * 3319 2948-98 

SII74ALS561 * 732 SN74LS109A 487-139 SN74LS295A 501-27 S1I75176 * 2753 2429·27 AF121 2947-34 
482·79 SN74LS11 489·68 3489·7 S1175177 * 2753 ADCOSOB * 3319 AF122 2947-35 

SII74ALS563 * 732 SN74LS112A 488-119 SN74LS298 499·96 S1I7517B * 2753 2428·23 AF132 2948-74 
496-110 SN74LS113A 488-80 SN74LS299 502-171 SN75451B 2481-125 * 3319 AF133 2948-75 

SII74ALS564 * 732 SN74LS114A 488-144 SN74LS30 492-93 SN75452B 2482·27 2963-28 \I 269·10 
486·118 SN74LS12 490·160 SN74LS32 493·151 SN75453B 2482-98 ADC0809 * 3319 AF134 2948-76 

S!l74ALS568 * 732 SN74LS122 500-128 SN74LS322 476-103 SN75454B 2482·63 2963·29 \I 269-10 
481-91 SN74LS123 500-169 SN74LS323 502-172 SH75ALS245 * 732 ADCOS16 * 3319 AF150 * 3345 

SII74ALS569 * 732 SN74LS126A 476·121 SN74LS33 494-74 SII75ALS574 * 732 2428-24 2962-24 
SII74ALS573 * 732 SN74LS13 507-86 SN74LS352 497-130 SII75ALS695 * 732 ADC031liC * 3319 AF151 * 3345 

496-51 SN74LS132 507-133 SN74LS353 497·98 SYSTEI.13000 * 1943 2963-45 2962-25 
SN74ALS574 486·174 SN74LS133 492-123 SN74LS365A 477-6 SYSTEI,14000 * 1945 * 3319 AF160 * 3345 
SII74ALS576 * 732 SN74LS136 494-177 SN74LS366A 477:130 TCA3002 2912·83 1094·54 2962-26 

489-138 SN74LS138 483-174 SN74LS367A 477-7 TCA3003 2912·84 ADCOB17 * 3319 AF161 2962-27 
SII74ALS5BO * 732 SN74LS139 483-71 SN74LS368A 477-131 TCM500 2901-108 2429-19 AHoo14 * 3344 

496-111 SN74LS14 507-164 SN74LS37 491·106 TDA1190 2904·168 ADC0817C * 3319 2421·66 
SII74ALS620 * 732 SN74LS15 489-22 SN74LS373 496-79 TDAl1902 2904-169 2963-46 AHoo14C * 3344 

505-95 SN74LS151 499-173 SN74LS374 487-18 TDAl190P 2904-170 ADC0820 * 3321 2421-67 
SII74ALS621 * 732 SN74LS152 500·14 \I 246-5 TDA2002 2897-16 2426·50 AHOO15 * 3344 

505·82 SN74LS153 498-45 SN74LS375 495-137 TDA2002A 2897-17 JlDCOB31B * 3319 2416-100 
SII74ALS622 * 732 SN74LS155 483·137 SN74LS377 487-53 TDA3190P 2904-171 * 3322 AHOO15C * 3344 

505·80 SN74LS156 483-105 \I 246-5 TL494C * 3297 
2428-18 2416-101 

SII74AlS623 * 732 SN74LS157 499·42 SN74LS378 486·98 2960·121 ADCOB31C * 3319 AHo019 * 3344 
505-96 SN74LS158 498-136 SN74LS379 486-6 TL494 1,1 * 3297 * 3322 2420-29 

SII74ALS63B * 732 SN74LS160A 480-163 SN74LS38 491·58 2960-122 2429·13 AHOO19C * 3344 
504·81 SN74LS161A 478-141 SN74LS384 475-167 

TL495C * 3297 
ADCOB32B * 3319 2420-30 

SII74ALS639 . * 732 SN74LS162A 481·22 SN74LS385 474-12 
2960-123 * 3322 AHo126 * 3344 

504·82 SN74LS163A 478-186 SN74LS386 495-39 
TL495 1.1 * 3297 

2428-19 2421·5 

SII74ALS640 * 732 
\I 246·5 SN74LS390 481·50 

2961-1 
ADCOB32C * 3319 AH0126C * 3344 

504-112 SN74LS164 502-38 SN74LS393 479-14 
TMS2716 3465-86 * 3322 2421·6 

SI174ALS641 * 732 
3490-111 SN74LS395 3489-8 

TMS27A16 3465·16 
2429-14 AH0129 *3343 

SN74LS165 502·83 SN74LS395A 501-124 ADC0833B * 3319 2420-92 504-146 
\I 246-5 SN74LS398 499-97 ULII206S * 2753 * 3323 AH0129C * 3343 S!174ALS642 * 732 3490·62 SN74LS399 499-98 2889-90 2428-20 2420·93 504-94 
\I 246·5 SN74LS40 490-28 ULN2074 2889·91 ADCoB33C * 3319 AH0133 * 3344 SII74ALS643 * 732 SN74LS166 502-101 SN74LS42 483-30 ULlI2074B * 2753 * 3323 2416·7 504-113 SN74LS168 481·107 SN74LS47 2463-162 ULN2801 2480-131 2429-15 AH0133C * 3344 SII74ALS644 * 732 SN74LS169 479-106 SN74LS48 2463·120 ULii26illii * 2753 ADCD834B * 3319 2416-8 

505·27 SN74LS170 497·6 SN74LS49 2463-90 ULN2802 2480-138 * 3322 AH0134 * 3344 SII74ALS646 * 732 3470-51 SN74LS490 481-51 ULH2B02A * 2753 2428-21 2416-45 
505-136 SN74LS173A 486,35 SN74LS502 508·122 ULN2803 2480-112 ADCOB34C * 3319 AH0134C * 3344 

SII74ALS647 * 732 SN74LS174 486·69 SN74LS503 508-123 ULlI2803A * 2753 * 3322 2416-46 
505·47 SN74LS175 485-138 SN74LS504 509-44 ULN2804 2480-101 2429-16 AH0139 * 3344 

SII74ALS64B * 732 \I 246·5 SN74LS51 493-2 ULII2804A * 2753 ADC083BB * 3319 2421-48 
505-137 SN74LS181 475·43 SN74LS54 493·90 VERSAmoduie 1769-2 * 3322 AH0139C * 3344 

SII74ALS649 * 732 SN74LS189 3471·34 SN74LS540 503-146 XC160 4141-50 2428-22 2421-49 
505-48 SN74LS190 482-10 2471-14 XC 177 4141-51 ADC08311C * 3319 AH0140 * 3344 

SI174ALS671 * 732 SN74LS191 479·156 SN74LS541 504·57 XC400 4141-52 * 3322 2420-71 
501-18 SN74LS192 481-154 2470-42 uA758A 2901-109 2429-17 AH0140C * 3344 

SII74ALS672 * 732 SN74LS193 480-19 SN74LS55 493-35 uA78540 2961-2 ADC0844 * 3324 2420-72 
501-19 SN74LS194A 501·163 SN74LS568 481-123 I'A78S40 * 3297 2428-11 AHOl4l * 3344 

SII74ALS690 * 732 3489·5 SN74LS569 479-168 I'A9636A * 2753 ADC1001B * 3319 ( 2415-93 
480-191 SN74LS195A 501·61 SN74LS573 496-80 2431·8 AH0141C * 3344 

SII74ALS691 * 732 3489-6 SN74LS574 487-19 National ADC1001C * 3319 2415-94 
478-87 SN74LS196 480·112 SN74LS640 504-132 Semiconductor 2431-23 AH0142 * 3344 

SII74ALS692 * 732 SN74LS197 478-75 2479-26 ADC1021B * 3319 2421-59 
481-1 SN74LS20 490-124 SN74LS641 504-156 1001 * 3320 2431·9 AH0142C * 3344 

SII74ALS693 * 732 SN74LS21 489·2 2479·21 5413 507-75 ADC1021C * 3319 2421·60 
478-88 SN74LS22 490·68 SN74LS642 504-104 AD7520J 2449-13 2431-24 AH0143 * 3344 

SII74ALS694 * 732 SN74LS221 500-144 2479-22 AD7520K 2448-20 ADC1080 * 3319 2418-96 
SH74ALS696 * 732 SN74LS240 503·145 SN74LS645 505-10 AD7520L 2447-10 * 3344 AH0143C * 3344 

481-78 2471-13 2479·27 AD7520S 2449-14 2430-44 2418-97 
SII74ALS697 * 732 SN74LS241 504·56 SN74LS670 497-18 AD7520T 2448-21 ADC1210 * 3344 AH0144 * 3344 

479-138 2470-40 3470-65 AD7520U 2447-11 2435-14 2418·66 
SII74ALS698 * 732 SN74LS242 503·80 SN74LS682 474·122 AD7521J 2458-36 ADC1210C * 3344 AH0144C * 3344 

481-79 2476·66 SN74LS683 474·104 AD7521K 2458-22 2435-15 2418-67 
SH74ALS699 * 732 SN74LS243 503·81 SN74LS684 474-123 AD7521L 2458-10 ADCl211 * 3344 AH0145 * 3344 

479·139 2477-1 SN74LS685 474-105 AD7521S 2458·37 2436-2 2421-35 
SII74ALS74 * 732 SN74LS244 504·8 SN74LS686 474-124 AD7521T 2458-23 ADCl211C * 3344 AH0145C * 3344 

485-68 2470·41 SN74LS687 474-106 AD7521U 2458-11 2436·3 2421-36 

Arranged alphanumerically from left to right. 
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DlVlel PICI-Llnl Dnlel PI.I-Llna Davlca Plta-Llna Davlca PI.B-Llna Davlca PI.I-Llna Dlvlea Pica-Lin. I 

National AM291 2419-85 CD40193BM 451-88 CD4082BC 456-143 COP2441R 1087-49 COP444lR 1087-55 
! 

Semiconductor 2419-89 CD40195BC 463-14 CD4082BM 456-144 1087-101 1081-105 

(Cont'd) A:.13705 * 3313 CD40195BM 453-15 CD4089BC 464-88 1051-27 105:1-12 
2424-51 CD4019BC 457-168 CD4089BM 464-89 COP2442 1087-94 COP445l 1087-88 

AII0146 * 3344 Ar.l3705C * 3318 CD4019BM 457-169 CD4093BC 465-3 1051-28 1053-13 

~ 2418-45 2424-52 CD4020BC 452-21 CD4093BM 465-4 COP310C * 1361 COP452 1087-97 : 
AHOl46C * 3344 AM9709C 2422-26 CD4020BM 452-22 CD4099BC 460-50 * 1364 COP453 1087-98 

2418-46 AM9710C 2422-33 CD4021A 463-49 CD4099BM 460-51 1087-62 COP470 454-177 f:j j 

AHOl51 * 3344 AM9711C 2422-52 3490-78 CD450lCC * 3318 COP310L * 1361 2464-135 

2415-101 AM9712C 2422-59 CD4021BC 463-50 2423-95 * 1364 1087-109 

I AHOISIC * 3344 AM97C09 2422-27 CD4021BM 463-51 CD4S0IB:.1 * 3318 1087-63 COP472 1087-99 

2415-102 AM97Cl0C 2422-34 CD4022BC 453-92 2423-96 COP3llC * 1361 COP498 460-132 

AH0152 * 3344 AM97CllC 2422-53 CD4022BM 453-93 CD4503BC 450-99 * 1364 1087-107 

~. 2416-21 AM97C12C 2422-60 CD4023BC 457-56 CD4503BM 450-100 1087-64 . COP499 1087-111 

AH0152C * 3344 BlC-80/05 1765-1 CD4023BM 457-57 CD4507BC 459-18 COP311L * 1351 077S1BO * 3851 
2416-22 BlC-80/07 1763-12 CD4024BC 451-158 CD4507BM 459-19 * 12S! D8781110 * ~851 i 

AHOl53 * 3344 BlC-80/10 1763-13 CD4024BM 451-159 CD4510BC 452-170 1087-65 DAC0332 * 3320 
2420-75 BlC-80/11 1763-14 CD4025A 458-127 CD4510BM 452-171 COP320 1087-66 DACOBOO * 3320 

AH0153C * 3344 BLC-80/116 1763-5 CD4025BC 458-128 CD4511BC 455-55 COP320C 1087-67 2441-32 

2420-76 BlC-80/11A 1763-15 CD4025BM 458-129 2464-32 COP320l 1087-68 DAC0800A * 3320 
AHOl54 2420-105 BlC-80/12 1763-16 CD4027BC 456-108 CD4511BM 455-56 COP321 1087-69 2440-27 

AHOl54C 2420-106 BlC-80/12A 1763-17 CD4027BM 456-109 2464-33 COP321C 1087-70 DAC0600C * 3320 
AII0161 * 3344 BlC-80/14 1763-18 CD4028BC 453-168 CD4512BC 461-147 COP321l 1087-71 2441-48 

2418-49 BlC-80/14A 1763-19 CD4028BM 453-169 CD4512BM 461-148 COP340 1087-72 DACOIlOIC * 3320 
AII0161C * 3344 BlC-80/204 1763-27 CD4029BC 453-135 CD4514BC 454-126 

COP341 1087-73 2443-41 

2418-50 BlC-80/24 1765-19 CD4029BM . 453-136 CD4514BM 454-127 
COP352 1087-95 DACOB02 * 3320 

AHOl62 * 3344 BlC-80/28 1765-20 CD4030A 459-15 CD4515BC 454-128 
COP353 1087-96 2440-28 

~ 

2418-79 BlC-80/316 1757-1 CD4031BC 463-166 CD4515BM 454-129 
COP370 1087-108 DAC0802C * 3320 

AII0162C * 3344 BlC-86/05 1769-18 3491-52 CD4516BC 451-89 
COP398 1087-106 2440-29 

2418-80 BlC-86/1213 1769-8 CD4031BM 463-167 CD4516BM 451-90 
COP399 1087-110 DACOB06C * 3320 

3491-53 CD4518BC 453-25 
AII0163 * 3344 BWX-BOC * 1949 COP402 1087-57 2444-8 

2421-39 CD4000C 458-73 CD4034BC 463-68 CD4518BM 453-26 DACOO07C * 3320 
3490-36 CD4519BC 461-131 1051-29 

AII0163C * 3344 CD4000M 458-74 2443-53 
CD4001A 458-160 CD4034BM 463-69 CD4519BM 461-132 COP402L 1087-58 

DACOSOS * 3320 2421-40 3490-37 CD4520BC 451-130 COP402M 1087-50 
AH0164 *3344 CD4001BC 458-161 1051-30 2442-6 

CD4001BM 458-162 CD4035BC 463-27 CD4520BM 451-131 DAC0808C * 3320 2421-53 3489-59 CD4522BC 453-10 COP404 1087-59 
CD4002A 458-96 . 2442-7 AH0164C * 3344 CD4035BM 463-28 CD4522BM 453-11 COP404L 1087-51 
CD4002BC 458-97 DACOB30 * 3320 2421-54 3489-70 CD4526BC 451-121 COP404LP 1051-31 

AII2114 * 3344 CD4002BM 458-98 
CD4040BC 451-186 CD4526BM 451-122 COP404lS 1051-32 

2440-14 

2418-110 CD4006A 463-141 
CD4040BM 451-187 CD4527BC 464-99 COP410C * 1351 

DAcoa31 * 3320 
AH2114C * 3344 3489-124 

CD4041C 449-138 CD4527BM 464-100 1087-74 
2441-10 

2418-113 CD4006BC 463-142 
CD4041M 449-139 CD4528BC 462-32 * 1361 

DAC0832 2442-43 

AII5009C * 3318 CD4006BM 463-143 
CD4042BC 459-112 CD4528BM 462-33 1051-33 

DACIOOO * 3320 
2422-25 CD4007C 450-150 

CD4042BM 459-113 CD4529!) * 3318 CDP410L * 1361 
2446-10 

A!l5010C * 3310 CD4007M 450-151 
CD4043A 459-151 CD4529BC 2423-20 1087-75 

DACIODOC * 3320 
2422-32 CD4008BC 449-36 

CD4043BC 459-152 2423-79 * 1361 
2446-11 

AH50llC * 3318 CD4008BM 449-37 
CD4043BM 459-153 CD4529BM 2423-21 1051-34 

DAC100l 2447-48 

2422-51 CD4009AC 450-2 
CD4044A 459-132 2423-80 COP4llC * 1351 

DAC1001C 2447-49 
CD4009AM 450-3 DACI002 * 3320 AI15012C * 3318 CD4044BC 459-133 CD4538BC 462-51 1087-76 CD40106BC 465-26 2448-39 2422-58 CD4044BM 459-134 CD4538BM 462-52 * 1361 AM1000 2421-78 CD40106BM 465-27 CD4046BC 464-52 CD4543BC 455-16 DACI002C * 3320 

1051-35 
If 262-9 CD4010A 450-38 2945-47 CD4543BM 455-17 2448-40 

CDP411l * 1361 AM100l 2421-79 CD4011AC 457-97 CD4046BM 464-53 CD4584BC 465-28 DAC1003 2446-12 

If 262-9 CD4011AM 457-98 1087-77 DAC1003C 2446-13 2945-48 CD4584BM 465-29 * 1361 AM1002 2421-86 CD4011BC 457-99 CD4047BC 462-14 CD4723BC 459-86 DAC1004 2447-50 

If 262-9 CD4011BM 457-100 CD4047BM 462-15 CD4723BM 459-87 
1053-1 DAC1004C 2447-51 

AM181 2415-113 CD4012A 457-22 CD4048BC 459-72 CD4724BC 460-52 
COP420 1087-78 DAC1005 2448-41 

2416-2 CD4012BC 457-23 CD4048BM 459-73 CD4724BM 460-53 
1053-2 DAC1005C 2448-42 

AM182 2416-30 CD4012BM 457-24 CD4049UB 450-20 CI!.1-IOO * 1950 
COP420C 1087-79 DACI005 * 3320 

2416-34 CD4013BC 455-95 CD4050BC 450-55 CII.I-I04 * 1950 
1053-3 2446-14 

AMl84 2420-85 CD4013BM 455-96 CD4050BM 450-56 Clr.I-IOS * 1950 
COP420l 1087-80 DACI006C * 3320 

2420-89 CD4014A 463-118 CD40mc * 3318 Clr.I-201 * 1950 
1053-4 2446-15 

AM185 2420-110 3490-77 2423-27 CH.1-230 * 1951 
COP420R 1087-52 DACI007 * 3320 

2420-114 CD4014BC 463-119 CD4052BU * 3318 CII.1-31I * 1951 
1087-102 2448-1 

AM187 2418-59 CD4014BM 463-120 2423-28 CIr.1-411 * 1952 
1053-5 DACI007C * 3320 

2418-63 CD4015A 3489-94 CD4053BC * 3318 CII.I-421 * 1952 
COP421 1087-81 2448-2 

AM188 2418-85 CD4015AC 462-119 2419-102 cn.I-602 * 1953 COP421C 1087-82 DACI00S * 3320 
2418-89 CD4015BC 462-120 CD4053Dr.1 * 3318 Cll.I-604 * 1953 COP421L 1087-83 2448-43 

AM190 2419-64 CD4015BM 462-121 2419-103 CI:.1-610 * 1953 COP430 1087-112 DACIOOGC * 3320 
2419-69 CD40160BC 452-139 CD4060BC 452-39 CII.I-6ll * 1954 COP431 * 3322 2448-44 

AM191 2419-75 CD40160BM 452-140 CD4060BM 452-40 CII.I-630 * 1954 1087-113 DACI020 * 3320 
2419-79 CD40161BC 451-55 CD40liGEC * 3318 CIl.I-640 * ID55 COP432 * 3322 2447-12 

AM193 2417-87 CD40161BM 451-56 2417-42 CII.1-660 * 1955 1087-114 DACI020C * 3320 
AM194 2417-99 CD40162BC 452-111 CD406!iBI.1 * 3318 CII.I-C02 * 1946 COP434 * 3322 2447-13 
AM2009 2422-74 CD40162BM 452-112 2417-43 1755-7 1087-115 DACI021 * 3320 
AM2009C 2422-75 CD40163BC 451-31 CD4069C 450-182 ClB-80/11B 1763-20 COP438 * 3322 2448-22 
AM281 2416-15 CD40163BM 451-32 CD4069M 450-183 COP210C 1087-60 1087-116 DACI021C * 3320 

2416-19 CD4016BC * 3318 CD4070BC 459-16 COP211C 1087-61 COP440 1087-84 2448-23 
2416-37 2417-66 CD4070BM 459-17 COP2340 1087-89 1053-6 DACI022 * 3320 

AM282 2416-50 CD4016BU * 3318 CD4071BC 458-51 COP2341 1087-90 COP440R 1087-53 2449-15 
2416-54 2417-67 CD4071BM 458-52 COP2342 1087-91 1087-103 DACI022C * 3320 

AM284 2420-99 CD40174BC 455-170 CD4072BC 458-15 COP2404 1087-56 1053-7 2449-16 
2420-103 CD40174BM 455-171 CD4072BM 458-16 1087-47 COP441 1087-85 DACI20D * 3320 

AM285 2421-10 CD40175B 455-153 CD4073BC 456-160 1051-23 1053-8 * 3345 
2421-14 CD4017BC 452-85 CD4073BM 456-161 CO~2440 1087-92 COP441R 1087-54 2454-10 

AM287 2418-73 CD4017BM 452-86 CD4075BC 458-31 1051-24 1087-104 D1.C1200C * 3320 
2418-77 . CD4018BC 453-118 CD4075BM 458-32 COP2440R 1087-48 1053-9 * 3345 

AM288 2418-101 CD4018BM 453-119 CD4076BC 455-129 1087-100 COP442 1087-86 2454-11 
2418-105 CD40192BC 452-168 CD4076BM 455-130 1051-25 1053-10 DAC1201 * 3320 

AM290 2419-72 CD40192BM 452-169 CD4081BC 456-183 COP2441 1087-93 COP444l 1087-87 * 3345 
2419-74 CD40193BC 451-87 CD4081BM 456-184 1051-26 1053-11 2458-4 

If Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted. 
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PIUI·Llnl Devlca Plga·Llne Devlca Plgl·Llnl Devlca Plge·Lln DlVlca Plge·Llnl DlVlca PlgHlnl 

National DM10415A 3475·63 DM5425 493·179 DM54ALS698 481·81 DM54LS195A 501·62 DM54S158 498·150 
Semiconductor OMl0422 * 3854 DM54251 500·31 DM54ALS699 479·141 DM54LS196 480·113 DM54S162 ·481·34 

(Cont'd) 469·11 DM54259 496·25 DM54ALS74 485·69 DM54LS197 478·76 DM54S174 486·83 
* 3854 DM5426 484·83 DM54ALS873 495·113 DM54LS20 490·125 DM54S175 485·152 

* 3320 3473·55 DM5427 494·37 DM54ALS876 485·37 DM54LS21 489·3 DM54S188 3459·28 

* 3345 01110470 * 3855 DM54284 475·111 DM54ALS880 496·7 DM54LS22 490·69 DM54S189 3471·52 
2458·5 469·28 DM5430 492·67 DM54HOO 492·31 DM54LS221 500·145 DM54S194 501·174 

* 3320 * 3855 DM5432 493·125 DM54H01 491·159 DM54LS240 503·147 DM54S195 501·71 
2453·43 3481·27 DM54365 476·157 DM54H04 477·186 DM54LS241 504·58 DM54S196 480·119 

* 3320 01.110470A * 3855 DM54366 105 DM54H05 477·78 DM54LS242 503·82 DM54S20 490·136 
2456·36 469·29 485·15 DM54H08 489·158 DM54LS243 503·83 DM54S22 490·78 
2457·33 * 3855 DM54367 158 DM54H10 491·5 DM54LS244 504·59 DM54S240 2471·15 
2453·44 3481·16 485·16 DM54H103 488·100 DM54LS245 505·11 DM54S241 2470·43 
2456·37 om0470L * 3855 DM54368 706 DM54H106 488·110 DM54LS247 2463·164 DM54S242 503·96 
2453·7 469·30 485·15 DM54H108 488·66 DM54LS248 2463·122 DM54S243 503·97 
2453·8 * 3855 DM5437 491·89 DM54H11 489·60 DM54LS249 2463·91 DM54S251 500·65 
2458·24 3481·28 DM5438 491·40 DM54H20 490·115 DM54LS251 500·54 DM54S253 498·8 
2458·25 DM2502C 508·113 DM5440 490·2 DM54H21 488·177 DM54LS253 497·157 DM54S257 498·186 
2458·38 DM2502M 508·114 DM5441A 2464·66 DM54H22 490·59 DM54LS257B 498·174 DM54S258 498·110 
2458·39 DM2503C 508·115 DM5442 483·10 DM54H30 492·84 DM54LS258B 498·96 DM54S280 509·19 
2453·45 DM2503M 508·116 DM5445 482·134 DM54H40 490·19 DM54LS259 496·40 DM54S287 3459·110 
2456·38 DM2504C 509·41 DM5446A 2464·12 DM54H50 492·161 DM54LS26 491·73 DM54S288 3459·29 
2457·34 DM2504M 509·42 ~ 259·15 DM54H51 492·183 DM54LS266 495·75 DM54S289 3471·44 

* 3345 
DM5400 492·4 DM5447A 2463·163 DM54H52 492·139 DM54LS27 494·55 DM54S299 502·177 

* 3345 
DM5401 491·133 ~ 259·15 DM54H53 493·59 DM54LS279 495·174 DM54S30 492·104 

* 3345 
DM5402 494·90 DM5448 2463·121 DM54H54 493·50 DM54LS283 476·75 DM54S32 493·162 

2452·8 DM5403 491·134 DM5450 492·150 DM54H55 493·44 DM54LS290 480·63 DM54S373 496·98 
OAC12BOC * 3345 

DM5404 477·160 DM5451 492·172 DM54H60 507·101 DM54LS293 479·56 DM54S374 487·32 
2457·6 

DM5405 477·62 DM5453 493·82 DM54H61 507·109 DM54LS298 499·99 DM54S387 3459·102 
OAC1285 * 3345 

DM5406 485·2 DM5454 493·70 DM54H62 508·4 DM54LS30 492·94 DM54S40 490-40 
2452·9 

DM5407 484·139 DM5460 493·24 DM54H71 487·100 DM54LS32 493·152 DM54S472 3461·35 
OAC1285A * 3345 

DM5408 489·129 DM5470 487·65 DM54H72 487·87 DM54LS352 497·131 DM54S472A 3461·36 
2452·10 

DM5409 489·93 DM5472 487·79 DM54H73 488·9 DM54LS353 497·99 DM54S472B 3461·37 
OAC1285AC * 3345 

DM5410 490·174 DM5473 487·177 DM54H74 485·84 DM54LS365A 477·8 DM54S473 3461·48 
2452·11 

DM54107 487·176 DM5474 485·61 DM54H76 488·50 DM54LS366A 477·132 DM54S473A 3461·31 
OAC1285C * 3345 

DM54109 487·115 DM5475 495·124 DM54H78 487·151 DM54LS367A 477·9 DM54S474 3461·71 
2452·12 

DM5411 489·39 DM5476 488·43 DM54L 164A 3490·97 DM54LS368A 477·133 DM54S474A 3461·38 
DAC80·CBI·V 2452·13 

DM54121 500·101 DM5483 476·56 DM54L91 3491·1 DM54LS37 491·107 DM54S474B 3461·39 
DM54123 500·161 DM54L95 3488·46 

DAC80Z·CBI·V 2452·14 DM54125 476·133 
11 228·7 

DM54LSOO 492·40 
DM54LS373 496·81 DM54S475 3461·50 

DAC85·CBI·V 2452·15 DM54132 507·123 
DM5485 474·51 

DM54LS01 491·172 
DM54LS374 487·20 DM54S475A 3461·33 

DAC85L·CBI·V 2452·16 DM5414 507·153 
DM5486 495·15 

DM54LS02 494·129 
DM54LS377 495·153 DM54S51 493·13 

DAC87·CBI·V 2452·17 DM54141 2464·75 
DM5490 480·48 

DM54LS03 491·173 
DM54LS38 491·59 DM54S570 3460·82 

OAOC0801 * 3319 DM54145 482·144 
DM5491A 502·128 

DM54LS04 478·9 
DM54LS386 495·41 DM54S571 3460·83 

0916000 * 1365 DM54147 509·29 
DM5492A 482·33 

DM54LS05 477·88 
DM54LS390 481·52 DM54S571A 3460·84 

1767·18 DM54148 508·131 
DM5493A 479·37 

DM54LS08 489·166 
DM54LS393 479·15 DM54S571B 3460·85 

OHOO06 * 3344 DM54150 500·81 
DM5495 501·85 

DM54LS09 489·109 
DM54LS40 490·29 DM54S572A 3461·99 

2484·11 DM54151A 499·149 
3488·79 

DM54LS10 491·15 
DM54LS42 483·31 3461·99 

OHOO06C * 3344 DM54153 498·21 
DM5496 501·185 

DM54LS107A 488·22 
DM54LS47 2463·165 DM54S573A 3461·100 

2484·12 DM54154 484·30 3489·108 DM54LS109 487·140 
01.154LS471 * 3850 3461·100 

OHOO08 * 3344 DM54155 483·127 DM54ALSOO 492·13 DM54LS11 489·69 3460·28 DM54S64 493·107 
2484·13 DM54156 483·95 DM54ALS02 494·104 DM54LS112 488·120 DM54LS48 2463·123 DM54S65 493·115 

OHOOOBC * 3344 DM54157 499·11 DM54ALS04 477·170 DM54LS113A 488·81 DM54LS49 2463·92 DM7090 495·87 
2484·14 DM5416 484·150 DM54ALS08 489·139 DM54LS114A 488·145 DM54LS51 493·3 DM7091 491·90 

OHOOll * 3344 DM54160A 480·134 DM54ALS109 487·123 DM54LS12 490·161 DM54LS54 493·91 DM7092 490·142 
2484·15 DM54161A 478·111 DM54ALS113 488·70 DM54LS122 500·129 DM54LS55 493·36 DM7093 476·134 

OIlOOllC * 3344 DM54162A 480·183 DM54ALS160 480·147 DM54LS123 500·170 DM54LS670 497·19 11 236·15 
2484·16 DM54163 478·163 DM54ALS161 478·124 DM54LS125A 476·147 3470·66 DM7094 476·109 

OHOO16 * 3344 DM54164 502·18 DM54ALS162 481·2 DM54LS126 476·122 DM54LS73A 488·23 DM7095 159 
[jiiiiii17C * 3344 '3490·112 DM54ALS163 47B·171 DM54LS13 507·87 DM54LS74 485·94 485·16 

2484·17 DM54165 502·71 DM54ALS240 503·118 DM54LS132 507·134 DM54LS75 495·139 DM7096 107 
01l0018C * 3344 3490·50 DM54ALS241 504·23 DM54LS136 494·178 DM54LS76 488·58 485·15 

2484·18 DM54166 502·91 DM54ALS242 503·35 DM54LS138 483·175 DM54LS78 487·158 DM7097 160 
OH0028C * 3344 3490·63 DM54ALS243 503·36 DM54LS139 483·72 DM54LS83A 476·76 485·16 

2480·155 DM5417 484·128 DM54ALS244 503·112 DM54LS14 507·165 DM54LS85 474·52 DM7098 108 
OH0034 * 3344 DM54170 3470·52 DM54ALS245 504·165 DM54LS15 489·23 DM54LS86 495·42 485·15 

505·144 DM54173 486·20 DM54ALS273 486·148 DM54LS151 499·174 DM54LS90 480·64 DM7099 491·80 
01l0034C * 3344 DM54174 486·50 DM54ALS32 493·133 DM54LS153 498·46 DM54LS92 482·44 DM7121 500·1 

505·145 DM54175 485·118 DM54ALS373 496·52 DM54LS154 484~40 DM54LS93 479·57 DM7123 499·66 
OH0035 * 3344 DM54176 480·90 DM54ALS374 486·175 DM54LS155 483·138 DM54S00 492·51 DM7130 474·135 

511·104 DM54177 478·53 DM54ALS377 487·40 DM54LS156 483·106 DM54S02 494·145 DM7131 474·76 
11 262·12 DM54180 508·160 DM54ALS573 496·53 DM54LS157 499·43 DM54S03 491·187 DM7136 474·78 
* 3344 DM54181 475·7 DM54ALS574 486·176 DM54LS158 498·137 DM54S04 478·20 DM7160 474·70 

2965·78 DM54182 475·73 DM54ALS576 489·140 DM54LS160A 480·164 DM54S05 477·99 DM71LS95 477-42 
~ 262·12 DM54184 507·41 DM54ALS580 496·112 DM54LS161A 478·142 DM54S08 489·176 DM71LS97 477-43 

OH0035C * 3344 DM54185A 507·33 DM54ALS620 505·97 DM54LS162 481·23 DM54S09 489·119 DM71S96 478·31 
511·105 DM54190 481·168 DM54ALS622 505·98 DM54LS163A 47j)·1 DM54S10 491·26 DM71S98 478·32 

II 262·12 DM54191 479·129 DM54ALS623 505·99 DM54LS164 502·39 DM54S11 489·80 DM7200 474·32 
* 3344 DM54192 481·131 DM54ALS641 504·147 3490·113 DM54S112 488·129 DM7210 500·6 

2965·79 DM54193 479·177 DM54ALS642 504·95 DM54LS166 502·102 DM54S113 488·92 11 235·12 
II 262·12 DM54194 501·146 DM54ALS643 504·114 DM54LS168A 481·108 DM54S114 488·155 DM7211 500·7 

DH0069 * 3344 3488·78 DM54ALS644 505·28 DM54LS169A 479·107 DM54S133 492·129 DM7214 497·137 
2483·158 DM54195 501·43 DM54ALS646 505·138 DM54LS170 497·7 DM54S134 492·111 II 236·15 

DH3467C 2889·157 3489·10 DM54ALS647 505·49 3470·53 DM54S135 494·160 DM7219 500·89 
DH3725C 2889·145 DM54196 480·91 DM54ALS648 505·139 DM54LS173 486·36 DM54S136 495·3 DM7220 509·26 
DH6376C 2889·146 DM54197 478·54 DM54ALS649 505·50 DM54LS174 486·70 DM54S138 483·187 DM7223 483·146 
DM100422 3473·54 DM54198 502·50 DM54ALS690 481·3 DM54LS175 485·139 DM54S139 483·84 DM7230 482·91 
DM10105 468·49 3490·8 DM54ALS691 478·89 DM54LS190 482·11 DM54S140 484·55 ~ 236·15 
DM10116 469·103 DM54199 502·57 DM54ALS692 481·4 DM54LS191 479·157 DM54S15 489·32 DM7280 480·92 
DM10414 469·1 3490·9 DM54ALS693 478·90 DM54LS192 481-155 DM54S151 499·189 DM7281 478·55 
DM10415 469·21 DM5420 490·89 DM54ALS696 481·80 DM54LS193 480·20 DM54S153 498·58 DM7288 482·24 

3475·45 DM5423 494·9 DM54ALS697 479·140 DM54LS194A 501·164 DM54S157 499·56 DM7290 480·93 

Arranged alphanumerically from left to right. 
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Davlca Paga-line Davlca Plfja-lina Davlca PI.I-lina Dsvlca PI,a-lina Davlea Pa~a-line Dlvlca PI~J-lIr.a 

National OM7437 491-91 OM74Hl06 488-111 OM74LS244 504-61 OM74S194 501-175 OM77S185 3464-23 

Semiconductor OM7438 491-41 OM74Hl08 488-67 OM74LS245 505-12 OM74S195 501-72 OM77S188 3459-5 

(Cont'd) OM7440 490-3 OM741111 489-61 OM74LS247 Q463-167 OM74S196 480-120 OM77S190 3464-10~ 
OM7441A 2464-67 OM741120 490-116 OM74LS248 2463-125 OM74S20 490-137 OM77S191 3464-11 

OM7291 478-56 OM7442 483-11 OM741121 488-178 OM74LS249 2463-93 OM74S200 497-62 DI.I17S280 * 3851 ~~ OM7400 492-5 OM7445 482-135 OM74H22 490-60 OM74LS251 500-55 OM74S206 497-61 3463-23 

~ 259-4 OM7446A 2464-13 OM741130 492-85 OM74LS253 ,497-158 3473-7 Dm7S281 * 3351 § 01.17401 491-135 ~ 259-15 OM74H40 490-20 OM74LS2578 498-175 OM74S22 490-79 3463-24 

OM7402 494-91 o 1.1 7447A 2463-166 OM741150 492-162 OM74LS2588 498-97 OM74S240 2471-16 OM77S288 3459-6 

OM7403 491-136 ~ 259-15 OM74H51 492-184 OM74LS259 496-41 OM74S241 2470-44 OM77S291 3464-113 

~ OM7404 477-161 OM7448 2463-124 OM741152 492-140 OM74LS26 491-74 OM74S242 503-98 D1.177S401 * 3953 
OM7405 477-63 OM7450 492-151 OM741153 493-60 OM74LS266 495-76 OM74S243 503-99 3456-45 

~ OM7406 485-3 OM7451 492-173 01.1741154 493-51 OM74LS27 494-56 OM74S251 500-66 01.I77S402 * 3853 
OM7407 484-140 OM74~3 493-83 OM74H55 493-45 OM74LS279 495-175 OM74S253 498-9 3456-55 

OM7408 489-130 OM7454 493-71 OM741160 507-102 OM74LS283 476-77 OM74S257 498-187 D:.I77SI1181 * 3352 
OM7409 ~e9-!)1 . OM7460 493-25 OM741161 507-110 0M7~LS290 4eO-65 m.174S2!;3 4~3-111 3462-68 I~::' 

OM7410 490-175 OM7470 487-66 OM741162 508-5 OM74LS293 479-58 OM74S260 494-25 OM7853 500-135 

OM74107 487-178 OM7472 487-80 OM741171 487-101 OM74LS298 499-100 OM74S280 509-20 OM7875 475-160 

OM74109 487-116 OM7473 487-179 OM741172 487-88 OM74LS30 492-95 OM74S281 476-18 OM8090 495-88 

OM7411 489-40 OM7474 485-62 OM741173 488-10 OM74LS32 493-153 OM74S287 3459-88 01.18091 491-92 

OM74121 500-102 OM7475 495-125 OM741174 485-85 OM74LS352 497-132 ~ 286-4 OM8092 490-143 

OM74123 500-162 01.17476 488-44 01.1741176 488-51 OM74LS353 497-100 OM74S288 3459-17 OM8093 476-136 

OM74125 475-135 OM7483 476-57 OM741178 487-152 OM74LS365A 477-10 OM74S289 497-42 ~ 237-7 

OM7413 507-76 ~ 228-7 OM74L 164A 3490-98 OM74LS366A 477-134 3471-18 01.18094 476-110 

OM74132 507-124 OM7485 474-53 OM74L91 3491-2 OM74LS367A 477-11 OM74S299 502-178 ~ 237-7 

OM7414 507-154 OM7486 495-16 OM74L95 3488-47 OM74LS368A 477-135 OM74S30 492cl05 OM8095 163 

01.174141 2464-76 OM74898 497-38 OM74LSOO 492-41 OM74LS37 491-108 OM74S32 493-163 485-18 "'--

OM74145 482-145 OM7490 480-49 OM74LSOl 491-174 OM74LS373 496-82 OM74S373 496-99 OM8096 111 

OM74147 509-30 
~ 236-15 OM74LS02 494-130 OM74LS374 487-21 OM74S374 487-33 485-15 

OM74148 508-132 
OM7491A 502-129 OM74LS03 491-175 OM74LS38 491-60 OM74S387 3459-86 01.18097 164 

OM74150 500-82 
OM7492A 482-34 OM74LS04 478-10 OM74LS386 495-17 OM74S40 490-41 485-18 

OM74151A 499-150 
OM7493A 479-38 OM74LS05 477-89 OM74LS390 481-53 OM74S472 3461-40 OM8098 112 

OM74153 498-22 
OM7495 501-86 OM74LS08 489-167 OM74LS393 479-16 OM74S472A 3461-12 485-15 

OM74154 484-31 
3488-81 OM74LS09 489-110 OM74LS40 490-30 OM74S473 3461-32 OM8099 491-81 

OM74155 483-128 
OM7496 501-186 OM74LS10 491-16 OM74LS42 483-32 OM74S473A 3461-6 OM8121 500-2 

OM74156 483-96 
3489-109 OM74LS107A 488-24 OM74LS47 2463-168 o 1.1 74S474 3461-55 OM8123 499-67 

OM74157 499-12 
OM74ALSOO 492-14 OM74LS109 487-141 D:.t74LS471 * 3850 OM74S474A 3461-16 01.18130 474-136 

OM7416 484-151 
OM74ALS02 494-105 OM74LS11 489-70 3460-23 OM74S4748 3461-13 OM8131 474-77 

OM74160A 480-135 
OM74ALS04 477-171 OM74LS112 488-121 OM74LS48 2463-126 OM74S475 3461-51 OM8136 474-79 

OM74161A 478-112 
OM74ALS08 489-141 OM74LSl13A 488-82 OM74LS49 2463-94 OM74S475A 3461-8 011.8160 474-71 
OM74ALS109 487-124 OM74LSl14A 488-146 OM74LS51 493-4 OM74S51 493-14 OM81LS95 477-44 OM74162A 480-184 OM74ALS160 480-148 OM74LS12 490-162 OM74S570 3460-62 

OM74163 478-164 OM74ALS161 478-125 OM74LS122 500-130 
OM74LS54 493-92 

OM74S571 3460-64 
OM81LS96 478-33 

OM74164 502-19 OM74ALS162 481-5 OM74LS123 500-171 
01.174LS55 493-37 

OM74S571A 3460-65 
OM81LS97 477-45 

3490-114 OM74ALS163 478-172 OM74LS125A 476-148 
OM74LS62 496-147 

OM74S5718 3460-66 
OM81LS98 478-34 

OM74165 502-72 OM74ALS240 503-119 OM74LS126 476-123 
OM74LS670 497-20 

OM74S572A 3461-116 
01.18200 474-33 

3490-51 OM74ALS241 504-24 OM74LS13 507-88 
3470-67 

3461-116 
01.18210 500-8 

OM74166 502-92 OM74ALS242 503-37 OM74LS132 507-135 
OM74LS73A 488-25 

OM74S573A 3462-1 
~ 235-12 

3490-64 OM74ALS243 503-38 OM74LS136 494-179 
OM74LS74 485-95 3462-1 01.18211 500-9 

OM7417 484-129 OM74ALS244 503-113 OM74LS138 483-176 
OM74LS75 495-140 

OM74S64 493-108 OM8214 497-138 

01.174170 495-171 OM74ALS245 504-166 1094-126 OM74LS76 488-59 OM74S65 493-116 ~ 237-7 

3470-54 OM74ALS273 486-149 OM74LS139 483-73 OM74LS77 495-154 OM74S74 485-105 01.18219 500-90 

OM74173 486-21 OM74ALS32 493-134 OM74LS14 507-166 OM74LS78 487-159 OM74S86 495-55 01.18220 509-27 

01.174174 486-51 OM74ALS373 496-54 OM74LS15 489-24 OM74LS83A 476-78 01.17511 485-50 01.18223 483-147 

01.174175 485-119 OM74ALS374 486-177 OM74LS151 499-175 OM74LS85 474-54 OM7512 487-111 01.18230 482-92 

OM74176 480-94 OM74ALS377 487-41 OM74LS153 498-47 OM74LS86 495-43 01.17542 485-158 ~ 237-7 

OM74177 478-57 OM74ALS573 496-55 OM74LS154 484-41 OM74LS90 480-66 01.17544 506-5 01.18280 480-96 

OM74180 508-161 OM74ALS574 486-178 OM74LS155 483-139 OM74LS92 482-45 OM7546 502-142 01.18281 478-59 

01.174182 475-74 OM74ALS576 489-142 OM74LS156 483-107 OM74LS93 479-59 3489-129 OM8288 482-25 

OM74184 507-42 OM74ALS580 496-113 OM74LS157 499-44 OM74S00 492-52 01.17551 486-22 OM8290 480-97 

OM74185A 507-34 OM74ALS620 505-100 OM74LS158 498-138 OM74S02 494-146 ~ 236-15 OM8291 478-60 

OM74190 481-169 OM74ALS622 505-101 OM74LS160A 480-165 OM74S03 491-188 OM7552 482-71 OM8300 501-45 

OM74191 479-130 OM74ALS623 505-102 OM74LS161A 478-143 OM74S04 478-21 OM7553 496-140 3489-12 

OM74192 481-132 OM74ALS640 504-115 OM74LS162 481-24 OM74S05 477-100 OM7554 482-60 OM8301 483-12 

OM74193 479.178 OM74ALS641 504-148 OM74LS163A 478-187 OM74S08 489-177 01.17555 480-123 01.18309 497-109 

OM74194 501-147 OM74ALS642 504-96 OM74LS164 502-40 OM74S09 489-111 OM7556 478-97 01.18310 480-136 

3488-80 OM74ALS643 504-116 3490-115 OM74S10 491-27 OM7560 481-133 OM8311 484-32 

01.174195 501-44 OM74ALS644 505-29 OM74LS166 502-103 OM74S11 489-81 01.17563 479-179 01.18312 499-125 

3489-11 OM74ALS646 505-140 OM74LS168A 481-109 OM74S112 488-130 01.17570 502-20 OM8316 478-113 

OM74196 480-95 OM74ALS647 505-51 OM74LS169A 479-108 OM74S113 488-93 3490·116 01.18318 508-133 

01.174197 478-58 OM74ALS648 505-141 OM74LS170 497-8 OM74S114 488-156 OM7575 507-7 OM8322 499-13 

OM74198 502-51 OM74ALS649 505-52 3470-55 OM74S133 492-130 3458-31 OM8334 496-27 
3490-10 OM74ALS690 481-6 OM74L5173 486-37 OM74S134 492-112 01.17576 507-8 OM8511 485-52 

OM74199 502-58 OM74ALS691 478-91 OM74LS174 • 486-71 OM74S135 494-161 3458-32 OM8512 487-112 
3490-11 OM74ALS692 481-7 OM74LS175 485-140 OM74S136 495-4 OM7589 497-39 01.18542 485-159 

01.17420 490-90 OM74ALS693 478-92 1097-3 OM74S138 483-188 3471-99 01.18544 506-6 
01.17423 494-10 OM74ALS696 481-82 OM74LS190 482-12 OM74S139 483-85 OM7590 3490-44 01.18546 502-143 
01.17425 493-180 OM74ALS697 479-142 OM74LS191 479-158 01.1745140 484-56 01.17599 497-47 3489-130 
01.174251 500-32 OM74ALS698 481-83 OM74LS192 481-156 2471-52 3471-97 OM8551 486-23 
01.174259 496-26 OM74ALS699 479-143 OM74L5193 480-21 OM74S15 489-33 OM75S28 3484-40 \I 237-6 
01.17426 484-84 OM74ALS74 485-70 OM74LS194A 501-165 OM74S151 499-190 OM75S29 3484-39 \I 237-7 
01.17427 494-38 OM74ALS873 495-114 OM74L5195A 501-63 OM74S153 498-59 OM75S50 482-82 01.18552 482-72 
01.17430 492-68 OM74ALS874 485-38 OM74LS196 480-114 OM74S157 499-57 01.17613 485-51 , 237-7 
01.17432 493-126 OM74ALS876 485-39 OM74LS197 478-77 OM74S158 498-151 OM76LS52 496-148 OM8553 496-141 
OM74365 109 OM74ALS880 496-8 OM74LS20 490-126 OM74S162 481-35 OM76S128 3453-1 01.18554 482-61 

485-15 01.1741100 492-32 OM74LS21 489-4 OM74S174 486-84 3453-31 01.18555 480-124 
OM74366 161 01.1741101 491-160 OM74LS22 490-70 OM74S175 485-153 OM76S64 3453-2 01.18556 478-98 

485-17 OM74H04 477-187 OM74LS221 500-146 OM74S182 475-88 3453-32 \I 237-5 
OM74367 162 OM741105 477-79 OM74LS240 503-148 \I 245-10 D:.1773181 * 3851 01.18560 481-134 

485-18 OM741108 489-159 OM74LS241 504-60 OM74S188 3459-16 OM77S180 3463-47 01.18563 479-180 
01.174368 110 01.1741110 491-6 OM74LS242 503-84 OM74S189 497-49 OM775181 3463-56 01.18570 502-21 

485-15 OM74Hl03 488-101 OM74LS243 503-85 3471-27 OM77S184 3464-22 3490-117 

11 Indicates page number in Application Note Oirectory. 
* Indicates additional data is provided on the page noted. 
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Ie MASTER 

Plue-L1ne Device 

National 
Semiconductor 

OM8576 

OM8576AAA 

OM8589 

OM8590 
OM8599 

OM85S68 

OM8601 
OM8602 
OM8613 
OM8678 

OM86LS52 
OM86LS62 
OM86S128 

OM86S64 

DI.1873181 
OM87S180 
OM87S181 
OM87S184 
OM87S185 
OM87S188 
OM87S190 
OM87S191 
DI.187S280 

DI.187S281 

OM87S288 
OM87S291 
DI.187S401 

DI.187S402 

DI.187SR181 

OM8853 
OM8875 
OM8898 
OM8899 
OM9002C' 
OM9003C 
OM9004C 
OM9005C 
OM9006C 
OM9008C 
OM9009C 
OM9012C 
OM9016C 
OM9300 

OM9301 
OM9309 
OM9310 
OM9311 
OM9312 
OM9316 
OM9318 
OM9322 
OM9334 
OM9601 
OM9602 
DI.1C2716 
DI,IPAll0118C 

DI.1PAll0118r,1 

2028 

(Cont'd) 

507-9 
If 235-14 

3458-33 
If 235-14 

507-10 
If 235-14 

3458-34 
If 235-14 

3454-3 
If 235-14 

497-40 
3471-76 
3490-45 
497-48 

3471-53 
497-54 

If 245-14 
3471-29 

If 245-14 
500-111 
501-1 
485-53 

3453-3 
3453-33 

If 284-9 
If 284-11 
If 284-12 

496-149 
496-150 

3453-4 
3453-34 
3453-5 
3453-35 

* 3851 
3463-3 
3463-16 
3463-122 
3464-3 
3459-3 
3464-98 
3464-101 

* 3851 
3462-91 

* 3851 
3462-92 
3459-4 
3464-97 

* 3853 
3456-46 

* 3853 
3456-56 

* 3852 
3462-69 
500-136 
475-161 
507-38 
507-35 
492~6 
490-176 
490-91 
492-152 
493-29 
493-54 
490-4 
491-137 
477-162 
501-46 

3489-13 
483-13 
497-110 
480-137 
484-33 
499-126 
478-114 
508-134 
499-14 
496-28 
500-112 
501-2 

* 3860 
* 737 

506-61 
* 737 

3457-37 
* 737 

506-62 
* 737 

3457-38 

DI.IPAl10L8C 

DUPAL 1 OL8~1 

DMPAL 12H6C 

DMPAl12H6M 

DMPAL 12L6C 

DUPAl12L6r.1 

DUPAl14H4C 

DI.IPAl14H41.1 

DUPAl14L4C 

DUPAl14L41.1 

OMPAL 16A4C 

OMPAL 16A4M 

Dr.1PA116Cl C 

DI.1PA116C1I.1 

DUPAl16112C 

DI.IPAl16112f.1 

Dr,IPAl16l2C 

or.IPAl16l21.1 

DF,1 PAL 16LBC 

DI,IPAl16LBll 

QP,IPAl16R4C 

DI,lPAl16R41.1 

DI,lPAl16R6C 

DI,IPAl16R61.1 

Plue-L1ne Davlce 

* 737 
506-63 

* 737 
3457-39 

* 737 
506-64 

* 737 
3457-40 

* 737 
506-65 

* 737 
3457-41 

* 737 
506-66 

* 737 
3457-42 

* 737 
506-67 

* 737 
3457-43 

* 737 
506-68 

* 737 
3457-44 

* 737 
506-69 

* 737 
3457-45 

* 737 
506-70 

* 737 
3457-46 

* 737 
506-71 

* 737 
3457-47 

* 737 
506-72 

* 737 
3457-48 
506-73 

3457-49 
506-74 

3457-50 
* 737 

506-75 
* 737 

3457-51 
* 737 

506-76 
* 737 

3457-52 
* 737 

506-77 
* 737 

3457-53 
* 737 

506-78 
* 737 

3457-54 
* 737 

506-79 
* 737 

3457-55 
* 737 

506-80 
* 737 

3457-56 
* 737 

506-81 
* 737 

3457-57 
* 737 

506-82 
* 737 

3457-58 
* 737 

506-83 
* 737 

3457-59 
* 737 

506-84 
* 737 

3457-60 
* 737 

506-85 
* 737 

3457-61 
* 737 

506-66 
* 737 

3457-62 

DUPAl16R8C 

DI,IPAl1688r.1 

OMPAL 16X4C 

OMPAL 16X4M 

OP3216 
OP3226 
OP7303 
OP7304 
DP7304B 
OP7307 
OP7308 
OP7310 
OP7311 
OP8212 

OP8212M 

OP8216 

OP8216M 

OP8224 

OP8226 

OP8226M 

OP8228 

OP8228M 

OP8238 

OP8238M 

OP8250 
OP8303 
OP8304 

OP8304B 
OP8307 
OP8308 
OP8310 ' 
OP8311 
DP8340 

DP8341 

DP8342 

DP8343 

DP8350 

OP8352 
OP8353 
OP8356 
DP8400 

OP8402 
OP8408 
DP8409 

DP84240 

DP84244 

DP8460 

OS0025 

OS0025C 

OS0026 

OS0026C 

OS0056 
OS0056C 

PI;s-Line Device 

* 737 
506-87 

* 737 
3457-63 

* 737 
506-88 

* 737 
3457-64 
506-89 

3457-65 
506-90 

3457-66 
1094-80 
1094-81 
2478-35 
1094-82 
2478-36 
2478-37 
2478-38 
2483-159 
2483-160 
1094-160 
1097-4 

If 246-13 
1094-161 

If 246-13 
1094-83 

If. 246-13 
1094-84 

If 246-13 
1094-103 

If 246-13 
1094-85 

If 246-13 
1094-86 

If 246-13 
1095-92 

If 246-13 
1095-93 

If 246-13 
1095-94 

If 246-13 
1095-95 

If 246-13 
1094-64 
2478-39 
2478-15 
1094-87 
2478-40 
2478-41 
2478-42 
2483-161 
2483-162 

* 2762 
2487-30 

* 2762 
2487-15 

* 2762 
2487-31 

* 2762 
2487-14 

* 2763 
1094-111 
1100-74 

If 238-3 
11 239-3 
If 240-1 

1094-112 
1094-113 
1095-71 

* 2764 
2467-25 
506-170 

2481-28 
* 2765 

2481-29 
* 2767 

2484-1 
* 2767 

2484-2 
* 2766 

2481-13 
2481-96 

II 285-7 
2481-97 

If 285-7 
2481-98 

II 285-7 
2481-99 

\1 285-7 
2481-100 
2481-101 

OS1488 

OS1489 

OS1489A 

OS1603 

OS1611 
OS1612 
OS1613 
OS1614 
OS16147 
OS16149 

OS16177 
OS16179 

OS1628 
OS1630 
OS1631 
OS1632 
OS1633 
OS1634 
OS1640 
OS1642 
OS1644 
OS1645 
OS1646 
OS1647 
OS1648 
OS1649 
OS1650 
OS1651 
OS1652 
OS1653 
OS1670 
OS1671 
OS1672 
OS1674 
OS1675 
OS1676 
OS1677 
OS1678 
OS1679 
OS1686 

OS1687 

OS1688 
OS1689 
OS1690 
OS1691 
OS1692 
OS26LS31C 
OS26LS31M 
OS26LS32C 
OS26LS32M 
OS26LS33C 
OS26LS33M 
OS26S10C 

OS26S10M 

OS26S11C 

OS26S11M 

OS3245 
OS3486 
OS3487 
OS3603 

OS3604 

OS3605 
OS3606 
OS3607 
OS3608 
OS3611 
OS3612 
OS3613 
OS3614 
OS36143 
OS36144 
OS36147 
OS36149 

OS3615 
OS3616 
OS3617 
OS36177 

Pau,-L1ne Device 

2469-57 
II 257-13 

2473-24 
II 257-13 

2473-33 
II 257-13 

2474-34 
2485-58 
2482-13 
2482-53 
2482-124 
2482-88 
2483-27 
485-7 

2483-129 
2483-28 
485-8 

2483-130 
2484-3 
449-154 

2482-9 
2482-47 
2482-120 
2482-84 
2483-60 
2481-108 
2483-53 
2483-141 
2484-19 
2483-29 
2483-35 
2483-137 
2475-13 
2485-66 
2475-16 
2485-67 
2483-61 
2481-109 
2481-110 
2483-54 
2483-142 
2484-20 
2483-30 
2483-36 
2483-138 
2481-49 
2949-7 
2481-50 
2949-8 
2472-37 
2475-29 
2475-30 
2469-49 
2472-39 
2472-46 
2472-47 
2475-23 
2475-24 
2475-35 
2475-36 
508-46 

2478-6 
508-47 

2477-62 
508-48 

2478-7 
508-49 

2477-63 
2483-25 
2475-19 
2472-35 
2474-35 
2485-59 
2474-15 
2485-57 
2485-70 
2485-71 
2485-72 
2485-73 
2482-14 
2482-54 
2482-125 
2482-89 
2483-26 
2483-55 
2483-31 
485-9 

2483-131 
2962-115 
2952-112 
2962-118 
2483-32 

OS36179 

OS3618 
OS3628 
OS3629 
OS3630 
OS3631 
OS3632 
OS3633 
OS3634 
OS3644 
OS3645 
OS3647 
OS3648 
OS3649 
OS3650 
OS3651 
OS3652 
OS3653 
OS3654 
DS3658 

OS3662 
DS3666 

OS3667 
OS3671 
OS3674 
OS3675 
OS3677 
OS3678 
OS3679 
OS3680 
OS3686 

OS3687 

OS3689 
OS3690 
OS3691 
OS3692 
DS3695 

DS3696 

OS3697 

OS3698 

OS55107 

OS55108 

OS55113 
OS55114 
OS55115 
OS55121 
OS55122 
OS55325 
OS!i!i450 
OS55451 
OS55452 
OS55453 
OS55454 
OS55461 
OS55462 
OS55463 
OS55464 
OS55493 
OS75107 

OS75108 

OS75113 
OS75114 
OS75115 
OS75121 
OS75122 
OS75123 
OS75124 
OS75125 
OS75127 
OS75128 
OS75129 
OS75150 
OS75154 
DS75160A 

DS75161A 

DS75162A 

Ar~anged alphanumerlcally from left to right. 

Plue-L1n. Device 

485-10 OS75207 
2483-132 
2962-116 OS75208 
2~84-4 
2480-160 
449-155 

2482-10 
2482-48 
2482-121 
2482-85 
2483-56 
2483-143 
2483-33 

, 2483-37 
2483-139 
2475-14 
2485-68 
2475-17 
2485-69 
2481-43 

* 2769 
2483-18 
2476-50 

* 2768 
2475-40 
2479-28 
2463-33 
2483-57 
2483-144 
2483-34 
2483-38 
2483-140 
2483-49 
2481-51 
2949-9 
2481-52 
2949-10 
2475-31 

OS75325 
OS75361 
OS75362 
OS75365 
OS75450 
OS75451 
OS75452 

OS75453 
OS75454 
OS75461 
OS75462 
OS75463 
OS75464 
OS75491 

OS75492 

OS75493 
OS75494 
OS7640 
OS7641 
OS7664 
OS7800 
OS7803 
OS7807 
OS7810 
OS7811 
OS7812 
OS7819 
OS7820 

2475-32 DS7820A 
2469-48 
2472-40 

*2770 
2479-37 OS7822 

*2770 
2479-38 OS7830 

*2770 
2479-39 

*2770 
2479-40 OS7831 
2474-23 
2474-37 
2474-30 
2474-42 OS7832 
2472-3 
2471-42 
2474-58 OS7833 
2469-8 
2473-14 
2480-163 \ OS7834 
2481-126 
2481-127 OS7835 
2482-28 
2482-99 OS7836 
2482-64 
2481-128 OS7837 
2482-29 
2482-100 OS7838 
2482-65 
2464-140 OS7839 
2474-24 
2474-38 
2474-31 
2474-43 
2472-4 
2471-43 
2474-59 
2469-9 
2473-15 
2469-2 

OS7880 
OS7889 
OS78C120 
OS78C20 
OS78L 12 
OS78L20 
OS78LS120 
OS8614 

2473-9 OS8615 
2473-63 
2474-1 OS8616 
2474-6 
2474-7 DSIl617 
2469-21 
2473-51 OS8621 

* 2768 
2475-41 

* 2768 
2475-42 

* 2768 
2475-43 

OS8622 

OS8626 

Plge-Lln. 

2474-11 
2485-53 
2474-12 
2485-54 
2480-164 
2482-132 
2482-133 
2483-42 
2481-129 
2481-130 
2482-30 

II 259-4 
2482-101 
2482-66 
2481-131 
2482-31 
2482-102 
2482-67 
2464-141 

II 259-15 
2465-38 

If 259-15 
2464-142 

, 2465-39 
2473-39 
2476-51 
2465-139 
505-146 

2484-5 
2484-6 
484-85 
484-86 
484-152 
484-66 

2475-7 
If 257-13 
If 258-6 
If 259-4 

2475-1 
II 257-13 
If 258-6 
II 259-4 

2473-6 
2471-53 

II 257-13 
II 258-6 
II 259-4 

2469-39 
2471-62 

II 236-15 
II 237-7 
II 257-13 

2469-30 
2472-1 

II 257-13 
2477-45 

II 257-13 
2477-40 

II 257-13 
2477-38 

II 257-13 
2473-37 

II 257-13 
2473-56 

If 257-13 
2477-37 

II 257-13 
2477-43 

II 257-13 
2465-64 
2465-113 
2474-48 
2475-8 
505-151 

2474-55 
2474-46 

* 2771 
510-127 

*2771 
510-132 

*2771 
511-1 

* 2771 
511-14 
511-11 

2945-79 
2946-88 
511-19 

2945-82 
510-133 

2945-72 
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DIVlcl Pa~I·Lln. Dlvlca Pagl·Lln. 

National OS8881 2465·142 

Semiconductor OS8884A 2465-66 

(Cont'd) ~ 259·14 
OS8885 2465-60 

OS8627 510-128 ~ 259-14 
OS8628 510-121 OS8887 2465-80 

OS8629 511-15 ~ 259-14 
2945-73 OS8889 2465-114 

OS864O 2473-40 ~ 259-14 
OS8641 2476-52 OS8891 2465-26 
OS8646 2465-33 OS8897 2465-81 
OS8647 2465-127 OS88C12o 2474-49 
OS8648 2465-128 OS88C2o 2475-10 
OS8654 2481-44 OS88L 12 505-152 
OS8656 2481-45 OS88LS12o 2474-47 
Dse~54 2~S5-g0 OS8905 2!l~5-112 

1087-13 OS8907 2945-113 
OS8665 2465-137 OS8908 2945-114 
OS8666 2465-138 OS892O 2465-119 
OS8669 2464-23 OS8963 2465-85 
OS8692 2481-46 OS8973 2465-120 
OS8693 2481-47 OS8975 2465-121 
OS8694 2481-48 OS898o 2465-67 
OS88OO 505-147 1) 259-14 
OS8803 2484-7 OS8T26A 508-14 
OS8807 2484-8 2477-15 
OS881O 484-87 1090-29 
OS8811 484-88 OS8T26AM 508-15 
OS8812 484-153 2477-16 
OS8819 484-67 OS8T28 508-26 
OS8820 2475-9 2477-29 

~ 257-13 1090-30 
1) 258-6 OS8T28M 508-27 
~ 259-4 2477-30 

OS882oA 2475-2 OTlOoo * 3338 
~ 257-13 2902-81 
~ 258-6 OT105o 2902-91 
1) 259-4 0T1051 2902-74 

OS8822 2473-7 OT1052 2902-90 
OS883O 2471-54 DTl056 * 3340 

1) 257-13 2902-92 
1) 258-6 OTl057 * 3340 
1) 259-4 2902-93 

OS8831 2469-40 Oigitalker 1102-77 
2471-63 F29705M 3471-59 

1) 236-15 FOE3803-1 * 3345 
1) 237-7 2963-67 
1) 257-13 FOE380!1-2 * 3345 

OS8832 2469-31 2963-68 
2472-9 FOR100J * 3345 

1) 257-13 2963-70 
OS8833 2477-46 F01l261F-l * 3345 

1) 257-13 2963-71 
1094-88 FOR261F-2 * 3345 

1) 257-13 2963-72 
OS8834 2477-41 FoR36 * 3345 

If 257-13 FOR361 * 3345 
OS8835 2477-39 FOTl803 * 3345 

1) 257-13 2963-74 
1094-89 IOA2003 * 3327 

1) 257-13 1D:.12901A-2 * 3856 
OS8836 2473-38 1085-87 

1) 257-13 IDU2901A/A-l * 3856 
OS8837 2473-58 1049-15 

\I 257-13 ID!J2901AC * 3056 
OS8838 2476-3 1085-88 

1) 257-13 lDi.12S01Ar.1 * 3856 
OS8839 2477-44 476-38 

11 257-13 * 3056 
OS8856 2463-127 1085-89 

1) 259-15 IOM2902C 1085-131 
OS8857 2464-55 101.129021.1 1085-132 

1) 259-15 IDM2909AC 506-158 
OS8858 2464-58 1086-7 

1) 259-15 IDM2909AM 506-159 
OS8859 2464-82 1086-8 
OS8861 2465-18 IDi.l2910.\ * 3857 

1) 259-15 1101-55 
OS8863 2465-83 IOM2911AC 506-160 

1) 259-15 1086-9 
OS8864 2465-123 IDM2911AM 506-161 

1) 259-15 1086-10 
OS8867 2465-117 IOM29704C 497-43 
OS8869 2464-83 101.1297041.1 497-44 
OS8870 2465-40 ' 3471-69 
OS8871 2465-84 ' 101.129705 3471-60 
OS8872 2465-118 IDM29705AC 497-50 
OS8873 2465-124 1086-34 
OS8874 2465-125 IOM29705AM 497-51 
OS8877 2465-41 1086-35 
OS888O 2465-65 IDM29705C 497-52 

1) 259-14 3471-48 

© Ie MASTER 1983 

ADVt:RTISERS' PRODUCT INDEj( 

DIVlcl Pagl·Llna Davici Pa~I·Llnl 

IOM29705M 497·53 INS8248 1094-130 
IOM297oC 3471·56 INS8250 2487·73 
IDM29803C 1086-79 ~ 238·3 
101.1298031.1 1086-80 1094-65 
IDM29811C 1086-13 1096-135 
101.1298111.1 1086-14 ~ 238-3 
IOM29901C 1086-54 INS8251 1095-26 
101.1299011.1 1086-55 1096-136 

IOM29902C 1086-15 ~, 246-13 

101.1299021.1 1086-16 INS8253 1095-55 

IDM29903C 1086-81 INS8253-5 1095-56 

IDM29908C 1086-48 1096-27 

101.1299081.1 1086-49 INS8254 1095-64 

INS1771 1097-112 1096-134 

1101-29 INS8255 1095-65 
1097-1 

~ 238-17 
~ 246-13 INS2651 1095-25 

INS8259 1095-50 
INS8035 1093-30 

INS82891 1101-41 
I 1069-27 

INS82893 1101-42 
INS8035L 1093-31 INS8294 1094-57 

1069-28 INS82C06 1094-152 
INS8039 1093-32 INS82LS05 1094-127 

1069-29 INS8708 3463-85 
INS8039L 1093-33 LFlll * 3310 

1069-30 * 3317 
INS804o 1093-34 2892-3 

1069-31 LF11201 * 3318 
INS804oL 1093-35 2416-90 

1069-32 LF11202 * 3318 
INS8048 1093-65 2416-91 

~ 241-6 LF11331 * 3318 
1069-33 2416-92 

~ 241-6 LF11332 * 3318 
INS8048L 1093-66 2416-93 

\I 241-6 LF11333 * 3318 
1069-34 2416-94 

1) 241-6 LF1150B * 3318 
INS8049 1093-67 2424-35 

1069-35 LF11509 * 3318 
INS8049L 1093-68' 2423-70 

1069-36 LF13201 * 3318 
INS8D50 1093-69 2416-95 

1069-37 LF13202 * 3318 
INS8050L 1093-70 2416-96 

1069-38 LF13300 2438-46 
INS8060 1096-130 LF13331 * 3318 

1) 238-10 2416-97 
1) 239-11 LF13332 * 3318 

1069-39 2416-98 
1) 238-10 LF13333 * 3318 
1) 239-11 2416-99 

INS807o 1093-85 LF13508 2424-36 
1069-40 LF13509 2423-71 

INS8072 1093-83 LF13741 * 3309 
1069-41 2909-42 

INS8073 1093-84 2934-18 

1069-42 LF151 2927-35 

INS8080A 1094-45 LF151A 2922-44 

1) 253-8 LF153 2938-11 

1) 286-11 LF155 * 3309 
1) 287-12 2927-6 

1) 238-3 LF155A * 3309 
1) 246-13 2922-6 

1069-43 LF156 * 3309 
1) 253-8 2927-17 

1) 286-11 LF15liA * 3309 

1) 287-12 2922-18 

1) 238-3 LF157 * 3309 

1) 246-13 2926-58 

INS808oA-1 1094-46 
LF157A * 3309 

INS8080A-2 1094-47 
2921-53 

INS8154 1095-72 
LF164 * 3316 

1097-2 
LF198 2967-109 

INS8202 1094-96 
LF198A 2967-110 

INS8203 1094-97 
LF211 * 3310 

INS8208 1094-90 * 3317 
2892-4 

INS8212 1094-162 LF2111 2891-10 
1097-5 LF255 * 3309 

INS8216 1094-91 2927-7 
INS8224 1094-104 LF256 * 3309 
INS8226 1094-92 2927-18 
INS8228 1095-96 LF257 * 3309 
INS8238 1095-97 2926-59 
INS8243 1093-118 LF298 2967-111 
INS8244 1095-9 LF298A 2967-112 
INS8245 1095-10 LF311 * 3310 
INS8246 1095-11 * 3317 
INS8247 1094-129 2892-53 

1) Indicates page number in Application Note Oirectory. 
* Indicates additional data is provided on the page noted 

Davlce Pags·Llne Devici PaGI·Llna 

LF347 * 3309 LHoo04 2910-75 
* 3326 2921-13 

2944-8 L~0004C 2909-115 
~ 265-10 2910-76 

LF347B * 3309 2921-36 
* 3326 LHoo05 2909-91 

2942-25 2913-115 
~ 265-10 2933-14 

LF351 * 3309 LHoo05A 2909-92 
2909-44 2913-116 
2933-2 2925-32 

LF351A * 3309 LHoo05C 2909-95 
2922-34 2913-117 

LF351D * 3309 2933-15 
2927-34 L1loo2o * 3342 

LFl53 * 3309 2909-93 
* 3326 2924-35 

2940-30 L1loo2oC * 3342 
~ 265-10 2909-94 

LF353A * 3309 2931-12 
* 3326 LHo021 * 3342 

2936-43 2909-61 
1) 265-10 2925-42 

LF353B * 3309 LHo021C * 3342 
* 3326 2909-71 

2938-12 2931-16 
1) 265-10 L1loo22 * 3342 

LF355 * 3309 2925-50 
2932-46 1) 266-15 

LF355A * 3309 LHo022C * 3342 
2922-7 2930-1 

LF355B * 3309 1) 266-15 
2927-8 ~ 266-15 

LF356 * 3309 LHo023 * 3343 
2932-53 2967-115 

LF356A * 3309 LHo023C * 3343 
2922-19 2967-116 

LF356B * 3309 LH0024 * 3342 
2927-19 2910-14 

LF357 * 3309 2913-153 
2932-41 2926-32 

LF357A * 3309 LHD024C * 3342 
2921-54 2910-24 

LF357B * 3309 2913-154 
2926-60 2932-26 

LF398 2967-113 LHOO3 * 3342 
LF398A 2967-114 LH0032 ' * 3342 
LF400 2933-5 2910-15 
LF411 * 3309 2913-151 

* 3311 2927-25 
2922-43 LHOO32C * 3342 

LF411A * 3309 2910-16 
* 3311 2913-152 

2918-29 2934-20 
LF412 * 3309 LHo033 * 3342 

* 3312 2908-3 
2937-23 LHo033C * 3342 

LF412A * 3309 2908-6 
* 3312 LHo036 * 3343 

2936-26 2887-86 
LF422A 2936-21 LH0036C * 3343 
LF441 * 3309 2887-87 

* 3313 LHOD37 * 3343 
2927-22 2887-88 

LF441A * 3309 L110037C * 3343 
* 3313 2887-89 

2918-28 LHo030 * 3343 
LF442 * 3309 2887-90 

* 3314 LH0038C * 3343 
2911-137 2887-91 
2938-6 LHDD4 * 3342 

LF442A * 3309 L1ID041 * 3342 
* 3314 2909-77 

2911-133 2925-40 
2936-22, L1loo41C * 3342 

LF444 * 3309 2909-78 
* 3315 2931-7 

2944-7 L1lo042 * 3342 
LF444A * 3309 2934-48 

* 3315 LH0042C * 3342 
2942-18 2934-52 

LHo002 * 3342 1) 266-15 
2887-16 L110043 * 3343 

1) 264:2 2967-117 
LHOO02C * 3342 LHo043C * 3343 

2887-17 2967-118 
1) 264-2 LH0044 * 3342 

LHoo03 2909-82 2911-82 
2913-113 2915-8 
2925-46 LHo044A * 3342 

LHoo03C 2913-114 2911-26 
2925-47 2914-25 
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Plgl-Lln. Devici Plgl-Llnl Davici Plga-Llne Dlvici Plgl-Llnl Davici Plgl-Llnl Dlvlct Plgt-Llne 

Nntionnl LH0094C * 3343 Wl09K * 3299 Ll.1136A-5 * 3304 UIl837 * 3325 LM221 2888-26 

Semiconductor 2964-147 2952-57 ~ 281-13 * 3327 LM22.1A 2888-27 

(Cont'd) LH010l * 3342 ~ 281-1~ Ll.1137 * 3301 2897-147 U.12Zl * 3299 
2909-62 LM10B 2923-15 2960-42 LM1848 2903-104 2952-119 

LlI0044AC * 3342 2933-6 LM10BL 2923-12 2960-63 L1.1185 * 3304 LM224 2913-65 
2911-27 LHOIOIA * 3342 LM10C 2926-3 II 281-13 2966-14 LM224A 2941-44 
2914-26 2909-63 LM10CL 2926-2 U113700 * 3326 LM185-1 * 3304 LM231 2963-92 

LH0044B * 3342 2925-11 LMll 2911-84 * 3328 Ll.1185-2 * 3304 Ll.12311 * 3317 
2911-49 LH0101AC * 3342 2917-28 2937-46 2966-57 LM231A 2963-93 
2915-7 2909-64 ~265-11 Lr.113700A * 3326 LM1851 2906-57 LM234 2968-28 

LlI0044C * 3342 2925-12 LMll0 2908-21 * 3328 Ll.11865 * 3325 2962-131 
2911-83 LH0101C * 3342 LIm 1 * 3317 2936-28 * 3327 Llo1236-2 * 3304 
2915-49 2909-65 2891-45 Ll.1138 * 3299 2901-30 2966-58 
2888-136 2933-7 Lr.11111 * 3326 2959-52 Ll.11866 * 3325 LI.1236-5 * 3304 
2888-137 LH1605 * 3343 * 3328 LI.1139 * 3317 2900-119 2966-87 

* 3342 2961-3 2896-47 2895-2 Ll.11868 * 3325 Ll.1236A-2 * 3304 * 3342 LH1605C * 3343 LM112 2911-138 LM1391 2904-91 2900-102 2966-59 
2911-32 2961-4 2922-48 L1.1139A * 3317 Ll.11B70 * 3325 LM236A-5 * 3304 
2917-46 LH2011 * 3342 LI.I112lA * 3326 2894-33 * 3328 2966-88 

~ 266-15 2935-40 2896-48 Ll.1140-12 * 3299 2901-112 W237 * 3301 
LH0052C * 3342 Ll12011 B * 3342 LI.11121B * 3326 2954-62 LM1871 2902-18 2960-43 

2911-43 2936-8 2896-49 Ll.1140-15 * 3299 LM1872 2902-19 2960-64 
2920-17 Ll12011 C * 3342 Ll.11121C * 3326 2955-24 UI1875 * 3330 Ll.1238 * 3299 

If 266-15 2936-25 2896-50 L1.1140-5 * 3299 2896-143 2959-53 
~ 266-15 LH2101A * 3342 LU113 * 3304 2952-83 Ll.11877 * 3326 LI.1239 * 3317 LH0053 * 3343 2937-6 2966-7 

LM1408-6 2444-9 * 3328 2895-19 
2967-119 LlI2108 * 3342 LI.1113-1 * 3304 LM1408-7 2443-54 2897-92 LI.1239A * 3317 LH0053C * 3343 2936-48 2966-8 

LM1408-8 2442-35 LM1879 2896-85 2894-45 
2967-120 LlI2108A * 3342 U1113-2 * 3304 LI.l140A-12 * 3299 

LM1880 2904-69 LI.124 0 * 32sa LII0061 * 3342 2935-54 2966-9 LM1886 2905-138 
2909-73 LH2110 * 3342 Ll.11131A -* 3326 2954-63 

LM1889 2905-139 
Lf.1245 * 3301 

2926-17 2908-20 2896-51 U1l40A-15 * 3299 2906-48 
LM246 2912-86 

LlI0061C * 3342 L112111 * 3317 LI.11131B * 3326 2955-25 
Ll.11893 * 3331 

LM248 2943-29 

2909-74 2893-19 2896-52 Ll.1140A-5 * 3299 2968-146 
LM249 2943-35 

2933-44 LH2201A * 3342 LI.11131C * 3326 2952-84 
LI.11894 * 3326 

LI.1250 * 3299 
LlI0062 * 3342 2937-7 2896-53 LI.1140LA-12 * 3299 2896-54 

2959-44 

2910-54 LH2208 * 3342 Ll.1117 * 3299 2954-15 
LI.11895 * 3326 

LM2524 2961-6 

2926-39 2936-49 2959-82 Ll.1140LA-15 * 3299 2897-93 LM258 2913-33' 

LHOO62C * 3342 LH2208A * 3342 If 281-13 2954-113 
Ll.11896 * 3326 

2938-27 

2910-55 2935-55 LMl1700A 2936-27 Ll.1140LA-5 * 3299 * 3328 
LM258A 2913-34 

2934-16 LH2210 2908-15 LMl18 2910-56 2952-9 2897-94 2937-30 
LlI0063 * 3342 LH2211 * 3317 

2926-10 LI.11414 * 3317 Ll.11897 * 3325 
L1.1260 * 3317 

2908-7 2893-20 Ll.1119 * 3317 2893-40 * 3327 
2892-12 

LH0063C * 3342 LH2250 * 3342 
2893-31 LM143 2910-77 2897-190 LI.1261 * 3317 

2908-8 2937-26 2893-34 LM1436 2910-93 LM192 2887-148 2891-35 
LII0070 * 3304 LH2250C * 3342 

LMllC 2911-85 2933-54 2937-42 u.1285 * 3304 
* 3343 2937-27 2919-50 LM144 2910-78 Ll.1193 * 3317 

2966-15 
2966-156 LH2301A * 3342 

If 265-11 2927-48 2893-44 Lr.1285-1 * 33114 
LlI0071 * 3304 2940-17 

LMllCL 2927-32 Ll.1145 * 3301 Ll.1193A * 3317 
Lr.I285-2 * 3304 

* 3343 L112308 * 3342 
If 265-11 LM1458 2909-4 2893-6 2966-60 

2966-175 2940-13 
tu120 * 3301 2939-44 LM194 2889-78 LI.12877 * 3326 

Ll10071-0 * 3304 LlI2308A * 3342 
LM120H12 2957-63 LM145K5 2956-130 LM195 2962-109 * 3328 * 3343 2936-4 
LM120H15 2957-106 2957-20 Ll.1l96 * 3299 2897-95 

2966-172 LH2310 2908-25 
LM120H5 2956-98 LM146 2912-85 2959-6 LI.12878 * 3326 

LH0071-1 * 3304 LH2311 2894-11 
LM120K12 2957-74 LM149 2942-33 LM1981 2900-83 2897-110 

* 3343 LH24250 * 3342 
LM120K15 2957-119 LM1496 2962-94 Ll.1199 * 3304 LM2879 2897-111 

2966-173 2912-62 
LM121 2888-24 UI150 * 3299 2966-106 LM2887 2903-105 

LH0071-2 * 3304 2937-28 
LM121A 2888-25 2959-43 If 281-13 Ll.12895 * 3326 "* 3313 LH24250C * 3342 
LM122 2951-13 11 281-13 2896-87 

2966-174 U.1123 * 3299 11 282-13 
2912-63 2952-118 

LM1508-8 2442-36 LU199A * 3304 LI.1289S * 3326 LlI0075 * 3303 2939-25 Ll.11514 * 3317 * 3328 * 3343 If 281-13 2966-107 

2954-1 LH0082 * 3345 LM124 2913-64 2893-3 If 281-13 2897-96 

2958-99 LM10 2923-14 LM124A 2941-25 LM1524 2961-5 ~ 282-13 LM2900 2913-102 

2959-15 LM101 2929-22 U";125 2958-77 LM1536 2910-79 If 282-13 LM2901 2895-39 

LH0075C * 3303 
LM10l1 2906-52 If 281-13 2927-50 LM2001 2896-86 LM2902 2913-23 

* 3343 
LM1014 2906-70 LM126 2958-67 LM1558 2938-52 LU2002 * 3326 LIm 03 * 3317 

2959-16 2964-130 LI.1129 * 3304 LM158 2913-32 2897-18 2894-2 

LlI0076 * 3303 LM1017 2463-75 2966-105 2938-26 LM201 2932-7 LM2904 2913-24 

* 3343 
2903-74 If 281-13 LM158A 2913-47 LM201A 2923-62 LM2905 2951-14 

2960-23 LM1019 2904-50 LM1301 2897-188 LM159 2935·28 LM202 2908-33 LM2907 2907-5 

LI!0076C * 3303 LM101A 2909-21 LM1303 * 3325 LM1596 2962-95 LM204 2960-55 2963-113 

* 3343 2923-61 2897-189 LI.1160 * 3317 LM205 2960-1 II 277-9 

2960-24 L.Ml02 2908-31 LM13080 2931-25 2892-11 LI.1206 * 3317 LM2917 2907-6 

LH0082 2887-40 LM103 2966-17 LM131 2963-90 Llo11S1 * 3317 2891-23 2963-114 

LH0082C 2887-41 LIon 035 * 3326 HIl310 * 3325 2891-34 LM207 2923-45 II 277-9 

LlI0094 * 3343 2896-34 * 3328 LM163 2915-46 LM208 2922-61 LM292 2887-149 

2887-100 LI.11 037 * 3326' 2901-110 LM163A 2887-65 LM208A 2918-53 2938-37 

LlI0084C * 3343 2906-148 LM131A 2963-91 2914-51 Ll.1209H * 3299 LM2924 2888-1 

2887-101 Lf.11038 * 3326 LM134 2968-26 Ll.11800 * 3325 2952-23 u.1293 * 3317 
LH0086 * 3343 2906-149 2962-130 * 3328 Ll.1209K * 3299 2893-55 

2887-102 LM104 2960-54 LM135 2968-27 2901-111 2952-58 W2930-5 * 3299 
LHOOS5C * 3343 LM105 2959-126 LI.\136-2 * 3304 LM1801 2906-119 LM210 2908-16 LI.12930-8 * 3299 

2887-103 U.n06 * 3317 2966-55 LM1812 2901-168 U.1211 * 3317 LU2931 * 3299 
LH0091 * 3343 2891-22 ~ 281-13 W1818 * 3325 2891-46 2959-12 

2967-48 LM107 2923-44 U1136-5 * 3304 * 3328 LM212 2911-139 L~12931-5 * 3299 
If 277-11 LM108 2911-146 If 281-13 2902-105 2922-49 LI.1293A * 3317 

LH0091C * 3343 2922-60 Ull3600 * 3326 LM1821 2900-101 LM217 *3299 2893-10 
2967-49 LM108A 2918-52 2939-9 Ll.11822 * 3329 2959-83 LM295 2962-110 

~ 277-11 nn09H * 3299 Ll.1136A-2 * 3304 2905-137 LM218 2926-11 LM2Sa * 3304 
LH0094 * 3343 2952-22 2966-56 LM1828 2903-103 LI.1219 * 3317 2966-108 

2964-146 If 281-13 If 281-13 LM1830 2963-77 2893-35 If 282-13 

Arranged alphanumerlcally from left to right. 
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Davlc, PI~I-Lln. Davlca PI.a-Llr.. Duvlca Pa:a-Llna Davlca Plija-Llr.a Davlca rl~a-Llna Davlca PI~a-Line 

tJational LM331A 2963-95 LI.13S0 * 3326 LI.I110C * 3317 MHOO07 2481-14 MM53108 2898-147 

Semiconductor LM334 2968-29 2896-88 2892-17 ~ 260-4 MM5311 ,2899-36 

(Cont'd) 2962-132 U,l3S1 * 3325 L1.1711 * 3317 MHOO07C 2481-15 1) 282-10 
LM335 2968-30 * 3328 2893-29 ~ 260-4 MM53110 2899-37 

Lf.1299'\ * 3304 W3J6-2 * 3304 2897-191 U.1711C * 3317 MHOO09 2481-102 MM53113 2899-5 

2966-109 2966-61 W382 * 3325 2893-49 ~ 260-4 MM5312 2899-38 

1) 282-13 W336-5 * 3304 * 3327 LM723 2959-95 MHOO09C 2481-103 ~ 282-10 

1) 282-13 2966-89 2897-192 LM723C 2959-96 ~ 260-4 1.11.153124 2899-6 

U.13011 * 3325 
L1.133IiB-5 * 3304 W3820 * 3325 LM725 2921-18 MHOO12 2481-16 1.11.153125 2949-158 

* 3328 
2966-90 * 3327 LM725A 2911-64 ~ 260-4 MM5313 2899-39 

2901-31 W337 * 3301 2900-78 2921-34 MHOO12C 2481-17 MM53130 2949-159 

LM301A 2931-54 2960-44 U.1383 * 3326 LM725C 2924-28 ~ 260-4 MM5314 2899-40 

LM302 2908-37 2960-65 2897-19 LM733 2888-82 MHOO13 2481-104 MM53143 2948-20 

LM304 2960-26 L1.1337L * 3301 U.1383A· * 3326 LM741 2909-32 Il 260-4 MM53144 2948-21 

LM3045 2889-9 2960-62 2897-20 2929-12 MHOO13C 2481-105 1.11.15315 2899-41 

LM3046 2889-10 W338 * 3299 U.1384 * 3326 LM741A 2925-34 ~ 260-4 ~ 2e2-10 
2959-54 * 3328 LM741C 2930-48 MH8805 2482-134 I.U.153 I 6 * 3327 LM305 2959-31 

u.t339 * 3317 2897-21 LM741E 2925-35 MM2102A 3476-87 2898-148 
LM305A 2960-7 

2895-20 LM385 2966-16 LM747 2938-53 MM2102A-2 3476-6.0 1.11.15318 2899-42 
W306 * 3317 L1.1332A * 3317 LM385-2 2966-62 LM747A 2937-34 MM2102A-2L 3476-61 1.11.153190 2948-22 

2892-14 
2894-46 U,13:lS * 3326 LM747C 2939-45 MM2102A-4 3476-104 1.11.15321 2903-40 

LM3064 2903-19 W340-12 * 32S9 * 3328 LM747E 2937-35 MM2102A-4L 3476-105 1.11.15322 2899-76 
LM307 2931-45 2954-64 2896-89 LM748 2929-26 MM2102A-6 3477-22 1.11.153226 2901-169 
W3075 * 3325 ~ 281-13 W387 * 3325 LM748C 2929-27 MM2102A-6L 3477-23 1.11.15368 462-111 * 3327 Lf.l340-15 * 3299 * 3327 LM7805 2952-88 MM2102A-L 3476-88 1.11.15369 462-112 

2901-32 2955-26 2897-193 LM7812 2954-66 1.11.12114 3479-35 1.11.15378 2899-43 
LM308 2931-36 

~281-13 LI.l383 * 3326 LM7815 2955-28 1.11.12114-15 3477-103 F.!!,15387 * 3327 
LM3080 2897-148 U.1340-5 * 3299 * 3328 LM78L05A 2952-10 MM2114-2 3478-28 2898-149 
LM3080A 2897-149 2952-86 2896-90 LM78L05C 2952-11 MM2114-2L 3478-29 1.11.15393 2948-23 
LM3086 2889-11 Il 281-13 U.1389 * 3326 LM78L 12A 2954-17 1.11.12114-3 3478-98 1.11.15394 2948-24 
U.13DS9 * 3325 LM3401 2913-96 * 3328 LM78L 12C 2954-18 MM2114-3L 3478-99 1.11.15395 2949-160 * 3327 U.1340A-12 * 3299 2887-13 LM78L 15A 2954-115 MM2114L 3479-36 W.15402 * 3327 

2901-33 2954-65 2896-91 LM78L 15C 2954-116 1.11.12147 3481-102 2898-150 
LM308A 2919-23 1). 281-13 1) 272-8 LI.I7IlLXX * 3299 1.11.12147-3 3481-70 1.11.15405 2898-151 
W30S!! * 3299 W340'\-15 * 3299 W390 * 3326 LM78M05 2952-40 MM2147L 3481-103 MM54240 2486-14 

2952-25 2955-27 * 3328 LM78M12 2954-30 1.11.121471.1 3481-114 1.11.15425 2902-20 
UJ3D9l( * 3299 1) 281-13 2896-92 LM78M15 2954-128 MM2148H 3481-104 1.11.15430 2900-111 

2952-59 LI.I 34 0.\-5 * 3299 
LM3900 2913-103 U.I78XX * 3299 MM2148H-2 3481-51 1.11.15431 2900-112 

LM310 2908-28 2952-87 LM3905 2951-16 LM7905 2956-119 MM2148H-3 3481-71 1.11.15437 2896-42 
U.I311 * 3317 1) 281-13 LM3909 2963-75 LM7912 2957-87 MM2148H-3L 3481-72 1.::.15445 * 735 

2892-39 LI.l340LA-12 * 32!l9 
LI.13!U * 3326 LM7915 2957-132 MM2148H-L 3481-105 2464-94 

LM312 2931-30 2954-16 * 3328 LM79L05 2956-92 1.11.12716 3465-78 1.::.15446 * 735 
LM3126 2903-106 Il 281-13 2896-68 LM79L05A 2956-93 1.11.12716-1 3465-40 2464-95 
W313 * 3304 l/.l34DLA-15 * 3299 

LM3911 2968-31 LM79L 12 2957-60 1.11.12716-2 3465-49 m.15447 * 735 
2966-10 2954-114 LM3914 2463-4 LM79L 12A 2957-61 1.11.12758 3463-77 , 2464-96 

LM3146 2889-12 1) 281-13 Il 260-7 LM79L 15 2957-103 1.11.14280 3468-47 m.15448 * 735 
LM316 2932-35 W341-12 * 3300 

LM3915 2463-5 LM79L 15A 2957-104 1.11.152116 3485-42 2464-97 
LM316A 2911-140 2954-29 

LM3916 2463-31 U.17!lLXX * 3301 MM52116FDW 3453-6 1.!r.I5450 * 735 
2924-52 1) 281-13 

LM392 2887-150 LM79M05 2956-101 MM52116FDX 3453-36 
2464-92 

U.!317 * 3299 U.i341-15 * 3300 
2938-38 LM79M12 2957-71 1.11.152132 3486-2 

1.:;.15451 * 735 LM3924 2888-2 LM79M15 2957-115 1.11.152164 3486-114 
2959-84 2954-127 LI.1393 * 3317 U.I79:.IXX * 3301 ' 1.11.15257 3482-103 2464-93 

LI.1317L * 3299 ~ 281-13 2893-56 LI.I79XX * 3301 Il 287-19 1.1l.I5452 * 735 
2959-67 W341-5 * 33CO L1.1393A *3317 LM832 2896-45 1.11.15257-25 3482-47 2466-2 

LM318 2910-57 2952-39 2893-11 LP165 * 3316 Il 287-19 1,1:.15453 * 735 
2933-40 1) 281-13 LM394 2889-79 2965-141 MM5257-25L 3482-48 2466-3 

W31a9 * 3325 L1.1342-12 * 3299 LM395 2962-111 LP265 * 3316 1) 287-19 1.11.15455 2899-7 
* 3327 2954-24 W396 * 3299 2965-142 1.11.15257-3 3482-76 1.::.15456 * 3327 

2901-34 LI.l342-15 * 3299 2959-7 LX04XXA 2965-119 1) 287-19 2899-8 
LU319 * 3317 2954-122 W399 * 3304 LX05XXA 2965-120 MM5257-3L 3482-77 1,1f.I5457 * 3327 

2894-14 LI.l342-5 * 3299 2966-111 LX05XXAO 2965-121 Il 287-19 2899-9 
umo * 3301 2952-33 Il 282-13 LX06002D 2965-136 MM5257L 3482-104 m.15458 * 735 
LM320H12 2957-64 LM343 2910-94 Lr.!39~9 * 3304 LX06002G 2965-137 ~ 287-19 1.1r.15459 * 735 
LM320H15 295\-107 LM344 2910-84 2966-112 LX0603GB 2965-129 1.11.15280 3468-33 1.11.15462 2899-10 
LM320H5 2956-99 2932-13 W39g.\ * 3304 LX06XXGB 2965-130 1.11.15280-5 3468-48 1.11.15463 2899-11 
LM320K12 2957-75 U.1345 * 3301 2966-113 LX06XXXA 2965-122 W,15290-1 * 3866 r.I:.15464 * 3327 

L 

LM320K15 2957-120 LM345K5 2956-131 Il 282-13 LX06XXXD 2965-138 3468-82 2899-12 
LM320L05 2956-91 2957-21 1) 282-13 LX14XXA 2965-123 1) 286-11 1.11.15465 2899-13 
LM320L 12 2957-59 LM346 2912-87 LM4250 2911-164 LX14XXAF 2965-124 r,~:.l5290-2 * 3E56 m,15466 * 735 
LM320L 15 2957-102 LM348 2943-30 2912-38 LX 14XXAS 2965-125 3468-99 2899-14 
LM320ML05 2956-95 LM349 2943-36 2925-21 LX1600A 2965-126 1) 286-11 1.11.15474 2464-88 
LM320ML 15 2957-111 U.l350 * 3299 LM4250C 2911-165 1) 282-14 1:':,15290-3 * 3E66 1.11.15476 2464-89 
LM320MP12 2957-70 2959-45 2912-39 Il 282-15 3469-11 MM5477 2464-90 
LM320MP15 2957-114 LM3524 2961-7 2927-43 LX16XXA 2965-127 1) 286-11 1.11.15478 2464-91 
LM320MP5 2956-100 LM358 2913-48 L1.14500A * 3325 LX16XXD 2965-133 1.1:.15290-4 * 3856 1.11.15483 2466-14 
LM320T12 2957-76 LM358A 2913-35 * 3328 LX16XXG 2965-139 3469-28 1.11.15484 2465-144 
LM320T15 2957-121 2937-37 2901-113 LX16XXGB 2965-131 ~ 286-11 1.11.15485 2465-134 
LM321 2888-28 LM359 2935-29 LM555C 2951-39 LX18XXA 2965-128 MM5298-2 3468-54 1.11.15486 2463-54 
LM321A 2888-29 W360 * 3317 LM556 2951-76 LX18XXD 2965-134 1.11.15298-3 3468-55 MM54COO 457-101 
LM322 2951-15 2892-13 LM556C 2951-77 LX18XXG 2965-140 1.11.15298-4 3468-56 MM54C02 458-163 
W323 * 3299 W361 * 3317 LM565 2946-3 LX18XXGB 2965-132 1.11.15303 2487-64 MM54C04 450-184 

2952-120 2892-8 LM565C 2946-4 LX96XXD 2965-135 1) 241-8 MM54C08 456-185 
LM324 2913-66 LM363 2887-66 LM566 2946-12 1.11812 2967-173 1.11.15307 510-13 MM54C10 457-58 
LM324A 2941-45 2916-50 LM566C 2946-13 1,!A2016 * 3871 2486-35 MM54Cl07 456-79 
LM325 2958-78 LM363A 2887-67 LM567 2945-151 fmo * 3308 1.11.15309 2899-35 MM54C14 465-30 
LM326 2958-68 2914-52 LM567C 2945-152 2962-28 1) 282-10 ~ 237-10 
LI.l329 * 3304 LM376 2959-115 2949-67 1m * 3305 1.11.153100 2905-71 MM54C150 462-1 

2966-110 LM377 2897-97 LM709 2929-6 2962-29 1) 274-4 MM54C151 461-135 
LU330-5 * 3299 U.1378 * 3326 LM709A 2924-11 1.lF5 * 3306 1.11.153104 2906-23 MM54C154 454-156 
LM3301 2913-100 2897-98 LM709C 2932-10 2962-30 1.11.153105 2905-72 MM54C157 461-100 
LM3302 2895-50 LI.1379 * 3326 LImo * 3317 1.1F6 * 3307 1.11.153107 462-89 MM54C160 452-141 
LM331 2963-94 2897-112 2891-26 2962-31 Il 274-4 MM54C161 451-57 

Il Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted, 
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Page-L1na Davlca Pags-L1na Davlca Paga-L1na Davlce Paga-L1na Davlca Paga-L1nl DlVlca Page-Lin 

National MM54HC138 454-86 MM5781 1087-10 MM74C907 450-73 MM74HC158 461-105 MM88C29 464-144 

Semiconductor MM54HC139 454-61 1053-15 MM74C908 455-75 MM74HC160 452-144 2472-29 

(Cont'd) ~M54HC14 465-17 MM5782 1087-11 ~ 230-3 MM74HC~6~ 451-60 MM88C30 464·109 
M54HC147 466-19 1053·16 MM74C909 464·27 MM74Hd 6 452·116 J 2471·38 

452·113 MM54HC151 461-136 MM5799 1087-12 2895·11 MM74HC163 451·36 MSC810 1097·9 
451·33 MM54HC153 461-94 1053·17 MM74C910 460·134 MM74HC164 463·109 HA21 * 3327 
463·106 MM54HC154 454-157 MM58106 2899·78 ~ 287·13 MM74HC165 463-98 111122 * 3327 

3490·130 MM54HC157 461·101 MM58142 2899·79 3472·17 MM74HC175 455-157 111131 * 3327 
MM54C165 463-95 MM54HC158 461·102 tll,I58143 * 3327 ~ 287·13 MM74HC192 452·175 111132 * 3327 

3490·95 MM54HC160 452·142 2898·152 I.II.174C9)1 * 735 MM74HC193 451·94 IIMI * 3327 
MM54C173 455·131 MM54HC161 451-58 MM58144 2898·153 455·81 MM74HC194 463·3 111142 * 3327 
MM54C174 455·172 MM54HC162 452·114 1.",158147 * 735 * 735 MM74HC195 463·19 IIBOI * 3327 
MM54C175 455-154 MM54HC163 451-34 ml58167 * 735 2464·128 MM74HC20 457·63 11802 * 3327 
MM54C192 452·172 MM54HC164 463·107 MM58201 2463-66 1.Il.I74C912 * 735 MM74HC240 465·72 IIB11 * 3327 
MM54C193 451·91 MM54HC165 463-96 MM58250 2902·21 455·82 MM74HC241 465-89 IIB12 * 3327 
MM54C195 463-16 MM54HC175 455-155 MM5837 2900-25 * 735 MM74HC242 464·126 NF5301 2906·120 

3489-60 MM54HC192 452·173 2965·37 2465-51 MM74HC244 465·53 1I1,1C2114A * 3858 
457·25 MM54HC193 451-92 MM58438 2466·7 MM74C914 465·33 MM74HC251 466·16 3477·99 
460·119 MM54HC194 463·1 MM5865 2951-62 MM74C915 455·85 MM74HC253 461·92 lIUC211411·1L * 3858 

3473-31 MM54HC195 463-17 282·5 2465·71 MM74HC257 461·117 3477·92 
462-53 MM54HC20 457-60 282·6 1,11.I74C917 * 735 MM74HC259 460·56 IIt1C2114A·2 * 3858 

11 237·13 MM54HC240 465·70 MM70C95 450·103 455-83 MM74HC266 458·34 3477·96 
MM54C240 465-69 MM54HC241 465·88 MM70C96 450·171 * 735 MM74HC27 458·131 ,mC2114A·2l * 3858 
MM54C244 465-50 MM54HC242 464·125 MM70C97 450-104 2465-52 MM74HC280 449·111 3477·97 
MM54C30 457·139 MM54HC244 465-51 MM70C98 450·172 

MM74C918 455·76 MM74HC299 463·135 IltIC2114A·3 * 3858 
MM54C32 458·53 MM54HC251 466·15 MM72C19 I 462·6 

~ 230·3 MM74HC30 457·142 3477·104 
MM54C374 456·41 MM54HC253 461·91 1.11.17317 * 3327 

MM74C920 461·2 MM74HC32 458·56 IIt1C2114A·3l * 3858 
MM54C42 453·170 MM54HC257 461-116 MM74920·3 3474·52 

~ 286-8 MM74HC354 461·166 3477·105 
MM54C48 454-24 MM54HC259 460·54 MM74921-3 3474-51 

3474·12 MM74HC356 461·167 IItlC2114A·4 * 3858 
MM54C73 456-80 MM54HC266 458-33 MM74COO 457·103 

~ 286-8 MM74HC365 450·105 3478·30 
MM54C74 455-97 MM54HC27 458·130 MM74C920·3 3474-53 MM74HC366 450·86 III.IC2114A·4l * 3858 
MM54C76 456·110 MM54HC280 449·110 

~ 229·11 II 286-8 MM74HC367 450·106 3478·31 
MM54C83 449-38 MM54HC299 463·134 

MM74C02 458·165 MM74C921 461·3 MM74HC368 450·87 IIt1C2116·15 * 3859 
, MM54C85 449·90 MM54HC30 457·140 

II 229·11 II 286-8 MM74HC373 459·179 3480·57 
MM54C86 459-20 MM54HC32 458-54 

MM74C04 450-186 3474-10 MM74HC374 456·45 II!.1C2116·15l * 3859 
MM54C89 460-102 MM54HC354 461·164 

II 229-11 II 286-8 MM74HC390 453·37 3480·58 
3471·108 MM54HC356 461-165 

MM74C08 456·187 MM74C921-3 3474-54 MM74HC393 451·144 IIMC2116-20l * 3859 
MM54C90 452·128 MM54HC365 450·101 

MM74C10 457-61 \I 286·8 MM74HC4002 458·100 3480·93 
MM54C901 450·80 MM54HC366 450-84 MM74Cl07 456·82 MM74C922 2468-2 MM74HC4017 452·53 1lP.1C2116·25 * 3859 

~ 261·4 MM54HC367 450-102 MM74C14 465-32 11 232-5 MM74HC4018 458-199 3481·8 
MM54C902 450·82 MM54HC368 450-85 ~ 237·10 MM74C923 2468-7 MM74HC4020 452·9 1II.'C2116-25l * 3859 

II 261·4 MM54HC373 459-177 MM74C150 462·2 MM74C925 453-75 MM74HC4040 451-176 3480-94 
MM54C903 450-74 MM54HC374 456-42 MM74C151 461·137 MM74C926 453·76 MM74HC4049 450-22 NMC2141-2 3482·5 

\I 261·4 MM54HC390 453-36 MM74C154 454·158 MM74C927 453-60 MM74HC4050 450·124 NMC2141·3 3482·10 
MM54C904 450·76 MM54HC393 451·143 MM74C157 461-103 MM74C928 453-59 MM74HC4060 452·10 NMC2147H-3 3481·73 

II 261-4 MM54HC4002 458-99 MM74C160 452·143 MM74C929 460·154 MM74HC42 454·3 NMC2147H·4 3481·74 
MM54C905 464-72 MM54HC4017 452·52 MM74C161 451-59 II 286-8' MM74HC4301 460-36 NMC2148 3477·77 
MM54C906 450·70 MM54HC4018 458·198 MM74C162 452-115 3476·39 MM74HC4302 460·34 NMC2148·3 3477·59 
MM54C907 450-72 MM54HC4020 452·7 MM74C163 451·35 II 286·8 MM74HC4303 456·9 

NMC2148H 3477·78 
MM54C909 464·26 MM54HC4040 451-175 MM74C164 463-108 MM74C929·3 3476·78 

MM74HC4304 456·7 
NMC2148l 3477·79 

2895·10 MM54HC4049 450-21 3490·131 II 286·8 
MM74HC4305 450·126 

NMC214A·5 3478·57 
MM54C910 460·133 MM54HC4050 450·123 MM74C165 463-97 MM74C93 451·20 

MM74HC4511 455-59 
NMC2532 3466-67 

3472·16 MM54HC4060 452-8 3490·96 MM74C930 460·155 
MM74HC4514 454·131 

NMC2716E 3465·79 
MM54C914 465·31 MM54HC42 454·1 MM74C173 455-132 II 286-8 

MM74HC4543 455·60 
1II,1C27C16·45 * 3864 

MM54C915 455-84 MM54HC4301 460·35 MM74C174 455·173 3476-40 
MM74HC533 460·19 

3465·60 
2465·70 MM54HC4302 460-33 MM74C175 455·156 \I 286-8 

MM74HC534 456·16 
1Ir.1C27CI6-55 * 3864 

MM54C920 460·173 MM54HC4303 456·8 MM74C192 452·174 MM74C930-3 3476·79 
MM74HC563 460-20 

3465·90 
~ 286·8 MM54HC4304 456-6 MM74C193 451-93 II 286-8 

MM74HC564 456·17 
I:l.!C27CI6-65 * 3864 

3474·25 MM54HC4305 450·125 MM74C195 463-18 MM74C932 464·28 
MM74HC573 459-180 

3465-93 
II 286-8 3489·71 MM74CS41 450-132 ,mC27C32·35 * 3865 

MM54C921 461·1 
MM54HC4511 455·57 2470·46 MM74HC574 456·46 3466·55 

II 286-8 MM54HC4514 454·130 MM74C20 457-26 ur.I74C945 * 735 MM74HC646 465·111 III.IC27C32·45 * 3,865 
3474-24 MM54HC4543 455·58 MM74C200 460-120 453-61 MM74HC648 465·103 3466·68 

~ 286·8 MM54HC533 460-17 3473·32 1.11.17 4C946 * 735 MM74HC688 464·35 ImC27C32·55 * 3865 
MM54C922 2468-1 MM54HC534 456-14 MM74C221 462-54 453-56 MM74HC74 455·100 3466·73 

~ 232·5 MM54HC563 460·18 \I 237·13 1.1I.I74C947 * 735 MM74HC75 459·115 HI.IC27C32-65 * 3865 
MM54C923 2468·6 MM54HC564 456·15 MM74C240 465·71 453-62 MM74HC76 456·117 3466·74 
MM54C929 460·152 MM54HC573 459·178 MM74C244 465·52 MM74C95 463·2 MM74HC77 460-57 11I.IC2816-25 * 3861 

\I 286·8 MM54HC574 456-43 MM74C30 457·141 3489·76 MM74HC86 459·23 * 3863 
3476·66 MM54HC646 465·110 MM74C32 458·55 MM74C956 455·41 1.1t174HC942 * 736 3465·3 

\I 286-8 MM54HC648 465·102 MM74C374 456-44 2464·129 MI.I74HCXXX * 734 NMC2816·35 * 3861 
MM54C93 451·19 MM54HC688 464-34 MM74C42 454-2 1100·95 MM74PCOO 457·105 * 3863 
MM54C930 460-153 MM54HC74 455-98 MM74C48 454·25 MM74C989 3471·107 MM74PC02 458·167 3465·21 

~ 286·8 MM54HC75 459·114 MM74C73 456-83 MM74HCOO 457·104 MM74PC04 450·188 HMC2816·45 * 3861 
3476·67 MM54HC76 456-113 MM74C74 455-99 MM74HC02 458·166 MM74PC08 456·189 * 3863 

\I 286·8 MM54HC77 460·55 MM74C76 456·114 MM74HC04 450·187 MM74PC138 454·88 3465·53 
MM54C941 450·131 MM54HC86 459-21 MM74C83 449-39 MM74HC08 456·188 MM74PC74 455·101 HI.!C2816E * 3862 

2470-45 r.1M54HCXXX * 734 MM74C85 449-91 MM74HC10 457-62 MM78C29 464·143 "'.IC2816E-25 * 3861 
MM54C95 462·154 MM55108 2945·115 MM74C86 459-22 MM74HC107 456-84 2472·28 * 3863 

3489-75 MM55110 2945-116 MM74C89 460·103 MM74HC109 456·115 MM78C30 464·108 3465·4 
MM54C989 3471·106 MM55121 2945-117 3471·109 MM74HCl12 456-116 2471·37 III.1C2816E·35 * 3861 
MM54HCOO 457·102 MM55123 2945·118 MM74C90 452·129 MM74HC123 462·35 MM80C95 450·107 * 3853 
MM54HC02 458·164 MM55124 2945·119 MM74C901 450-81 MM74HC132 465-6 MM80C96 450-173 3465·22 
MM54HC04 450·185 MM55126 2945·120 II 261·4 MM74HC133 457·158 MM80C97 450·108 1lf.!C2815E·45 * 3851 
MM54HC08 456·186 MM554 2423·74 MM74C902 450-83 MM74HC138 454·87 MM80C98 450·174 * 3853 
MM54HC10 457·59 MM57109 1087·8 \I 261-4 MM74HC139 454·62 MM8100 2947·113 3465·54 
MM54HC107 456·81 ~ 246·14 MM74C903 450·75 MM74HC14 465·18 MM82C08 505·116 H;IC28161.\-25 * 3861 
MM54HC109 456·111 MM57126 1087·7 II 261-4 MM74HC147 466·20 MM82C19 462·7 * 3863 
MM54HCl12 456·112 MM57140 1087·9 MM74C904 450-77 MM74HC151 461-138 MM82PC08 505·117 3465-5 
MM5'4HC123 462·34 1053-14 II 261·4 MM74HC153 461-95 1097·7 "I.1C28161.1-35 * 3861 
MM54HC132 465-5 MM57190 2945·85 MM74C905 464-73 MM74HC154 454·159 MM82PC12 1094·163 * 3853 
MM54HC133 457-157 MM57499 511-88 MM74C906 450·71 MM74HC157 461-104 MM8702A·4 3460-22 3465·23 

Arranged alphanumerically from left to right. 
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Davlc8 Plw8-Llna Davlc8 Pa~D-Lina DavlcI PI.I-Llne DavlcI Plb9-Ll:3 Davlta Plca-Llna Davlc8 pa.8-Ll~. 

National r:i.iCOP49~ * 3!Hi7 Starplexll 1628-1 1.ISL!JG50 * 3873 1,~SI.15325{j * 3873 MSM8035 1071-26 

Semiconductor WI041 * 3328 TAA550 2956-76 3453-24 w:r.:5S0;J * 3873 MSM6039 1071-27 

(Cont'd) IIR042 * 3328 2956-78 MSL9651 3453-25 2899-48 MSM8048 , 1093-74 
1m 11 .;.. 3327 2956-80 MSL9653 3453-26 MSM5514-3 3478-73 1071-28 

m.IC28161,1-45 * 3861 IIR12 * 3327 2958-61 r.1SLI:!iG2 * 3873 MSM5515 2899-150 MSM8049 1093-75 
* 3863 IIR421 * 3327 2958-63 3453-65 MSM5515-3 3478-74 1071-29 

3465-55 !lR431 * 3327 2958-64 r,:SL9662RS * 3373 MSM5517 2899-130 r.:Sf.18085,\ * 3873 
NMC4132-1 3469-47 IIR461 * 3327 TDA120 * 3325 3453-27 MSM5518 2899-166 1095-122 
NMC4132-2 3469-54 NS16016 1081-2 * 3327 r.1SL!l(l53 * 3873 MSM5519 2899-167 * 3873 
NMC4164-12 3469-79 IIS16032-10 * 1383 2901-35 3453-66 MSM5523 2899-15 1071-30 

~ 287-6 * 1397 TBA120S * 3325 r,:SL!l563RS * 3873 1,:SI.15524 * 3873 tlSr.il\OC35 *3373 
NMC4164-15 3470-3 1081-3 * 3327 3453-28 2899-16 1093-39 

~ 287-6 flS16032-6 * 1381 2904-172 r.:SL!J!iu4 * 3373 rm.15525 * 3373 * 3873 

I NMC4164-20 3470-21 * 13113 TBA440 2905-140 3453-64 2900-98 1071-31 
~ 287-6 * 1397 TBA510 2903-107 r.:SL9G54IlS * 3073 MSM5527 2900-93 [,!S:.1S0C39 * 3873 

NMC4864 3483-53 1100-8 TBA530 2903-108 3453-29 r,:SI.15523 * 3373 1093-40 

I 
NMC5295-10 3468-70 * 1381 TBA540 2903-109 r,ISL9!l55 * 3873 2899-49 * 3873 

~ 287-6 * 1303 TBA560 2903-110 l,lSL9S6i1S * 3873 MSM5529 2899-50 1071-32 
NMC5295-12 3468-83 * 1397 TBA920 2904-92 r.isrml4 * 3873 MSM5549 2899-17 [,:sr,mOC40 * 3373 

~ 287-6 1081-4 TBA950-2 2904-93 3479-39 1.:S:'15550 * 31173 1093-76 
NMC5295-15 3468-100 IIS16081 * 1426 TBA970 2905-141 r.:SI.12114-2 * 3873 2898-157 * 3373 I 

~ 287-6 1100-10 TBA990 2903-111 3478-32 2899-18 1071-33 
, NMC5295-2 3468-63 IIS16082 * 1428 TDA2002 2897-22 r,lsr,12114-3 * 3373 r.:SI.15557 * 3373 r.:SI,laOC49 * 3873 

~ 287-6 1100-13 TDA2002A 2897-23 3478-100 2899-23 1093-77 
NMC5295-20 3469-12 IIS16201-6 * 1397 TDA2522' 2903-112 r,lSI.12114L * 3873 rm.155511 * 3873 * 3873 

~ 287-6 * 1409 TDA2523 2903-113 3479-40 2899-51 
1071-34 

NMC5295-4 3468-79 * 1444 TDA2530 2903-114 r.!SI,12114L-2 * 3873 MSM5559 2899-52 
r.:s:.:aOC85A * 3873 

\I 287-6 * 1446 TDA2540 2905-142 3478-33 r.:SI.15531 * 3873 1071-35 
TDA2541 2905-143 r.1SI.12114L-3 * 3873 MSM573A 3474-116 

NMC6404-9 3482-59 1100-12 3478-101 m:.:5C03 * 3373 MSM8155 1096-49 
NMC6414 461-19 NS32032 1083-8 TDA2560 2903-115 r.lSI,lal C55 * 3373 
NMC6503-5 3479-114 NS80C48 1093-71 TDA2590 2904-94 r.1Si.12128 * 3373 2899-131 

TDA2591 2904-95 3480-95 MSM5810 2906-89 MSM8255A 1095-68 
NMC6503-9 3479-112 1071-1 

TDA3500 2903-116 r.181.12123-1 * 3873 MSM5811 2906-90 r,lsr.UI2C12 * 3373 
NMC6504 461-30 IlS80CX35 * 1443 3480-96 MSM5814 2906-91 r,:sr.:S2C53 * 3873 
NMC6504-2 3482-60 1093-36 TDA3501 2903-117 1.lS!.1!I2C55 * 3373 TDA440 2905-144 1.1Sr.12312 * 3873 MSM5815 2906-92 
NMC6504-5 3482-87 * 14411 1.:S:.12708 * 3873 l,lSI.15816 * 3873 l,lSi.!B3C55 * 3373 TP3020 * 3332 NMC6504-9 3482-61 1071-2 3463-86 2906-93 MS1.18755 1095-145 
NMC6508 460-156 r:S80CX48 * 1448 

2947-102 
TP3021 * 3332 1.181,12716 * 31173 1.1S:.15819 * 3873 NMC6508-2 3476-37 1093-8 3465-83 2906-71 Oliver Advanced 

NMC6508-5 3476-46 2947-46 * 1448 TP3040 2948-89 MSM2732 3466-70 r.:sr,:53282 * 3873 Engineering NMC6508-9 3476-27 1071-3 MS1.12758 3463-78 1088-5 
NMC6508B-2 3476-21 NS877C48 1071-4 

TP3040A 2948-90 
r,~S:,12764A r,IS;.151l283 TP3050 * 3333 * 3373 * 31173 SpeedScreener 4007-3 

NMC6513-5 3475-22 NS87P50 1071-5 3467-12 1088-6 UPP-2700 4006-4 
NMC6513-9 3475-20 TP3051 * 3334 US87PC43 * 1451 2947-65 1,:S:,123101 * 3873 MSM58291G 2465-9 UI'P-20000 * 4104 
NMC6514-2 3478-70 1093-17 MSM2816 3465-11 1,IS:.1532!l2 * 3373 4007-1 TP3052 * 3335 NMC6514-5 3479-5 * 1451 r.:S:.12916 * 3873 1088-7 UPP-2S000-Z * 4104 2947-73 NMC6514-9 3478-71 1071-6 3485-45 1.1S:,1582!l3 * 3373 4007-2 
NMC6516 460-157 USC800 * 1367 

TP3053 * 3335 r,:S:,12!l32 * 3373 1088-8 
NMC6518 460-158 1097-6 

2947-74 1,1 St.I 2954 * 3873 MSM5829G 2465-12 
NMC6518-2 3476-38 TP3054 * 3335 !.lSr.137255 * 3373 1.:S:,:SD32 * 3373 

Optical Elcctronico 
~ 240-16 2947-75 Inc. NMC6518-5 3476-53 r.lsr.13764-12 * 3873 1087-135 ~ 241-1 TP3056 * 3334 NMC6518-9 3476-32 3469-80 1102-73 * 1357 2947-66 2531A * 3347 NMC6518B-2 3476-22 1071-7 1,ISI,13764-15 * 3873 MSM58321 1087-136 

rJMC6518B-9 3476-20 TP3057 * 3335 3470-5 MSM58321R 1102-74 
2887-127 

~ 240-16 2947-76 2540 2887-128 NMC6551 461-4 r.1S:.13764-2 * 3373 MSM5837 1088-4 ~ 241-1 TP3110 * 3336 2910 * 3347 NMC6551-2 3474-13 IISC800-1 * 1367 3470-6 1,:S:.:5D371 * 3873 
NMC6551-5 3474-37 2948-56 r,ISj.13764-20 * 3873 r.:S:.\S839 * 3873 

2887-130 

NMC6551-9 3473-103 
1071-8 TP3120 * 3335 3470-23 1088-3 2887-134 

NMC6551B-2 3473-101 ~ 240-16 2948-57 f.lSI.I3764-3 * 3873 r,~S:.:5839 * 3873 
3420 * 3347 

NMC6551B-9 3473-96 ~ 241-1 TP5116 * 3337 3470-24 1088-2 2965-76 

NMC6552 461-5 IISCaOO-2 * 1367 2947-103 l.ls:.l38128 * 3873 m::,15040 * 3973 
3421 * 3347 

NMC6552-2 3474-11 1071-9 TP5116A * 3337 r.1S:.:3914A * 3873 1087-131 2965-77 

NMC6552-5 3474-32 ~ 240-16 2947-104 2468-17 r,:S:.15S40il * 3373 
3540 * 3347 

NMC6552-9 3473-102 ~ 241-1 TP5117A * 3337 MSM4032 449-19 1087-132 3930 * 3347 
NMC6552B-2 3473-100 IlSCIlDO-4 * 1367 2947-91 MSM5016 2899-157 r.:Si.!5340rtS * 3373 2968-69 

NMC6552B-9 3473-95 1071-10 TP51S6 * 3337 MSM5080 2899-129 1053-20 5021 * 3347 
NMC6716 3465-81 ~ 240-16 2947-47 MSM5081 2899-158 r.:S:.!S!H21 * 3373 2967-123 

NMC6716-1 3465-41 ~ 241-1 TP515EA * 3337 r,IW5104 * 3873 1087-129 5D25 * 3347 

NMC6716-2 3465-50 IISC81D * 1371 2947-48 461-31 r.iSr.l58421GSK * 3373 2967-124 

NMC85008B-9 3476-19 IISC830 * 1374 VMC68K/15 1767-31 rm,151 04-2 * 3873 1053-21 5030.\ * 3347 
r:r.:C9306 * 3B67 1097-10 3482-18 r,lS!.l53422 * 3873 2965-71 

3455-1 NSC831 1097-8 OtCl Semiconductor 1,lsr.151 04-3 * 3073 1087-130 5032.\ * 3347 
ImC9716 * 3llS8 IlSCIl38 * 1377 3482-62 1.:::,:53422r.:; * 3:l73 2965-72 

3465-56 NSL4944 2964-68 58321 * 3973 1.1SI.15114 * 3373 1053-22 50g0,\ * 3347 

L 

rmC9716-25 * 3868 IISI,13914 * 3328 EASE-40-IIC * 3873 461-21 1,:sr.15842[1 * 3373 2962-133 
3465-6 IISI,13915 * 3328 EASE-49-IIC * 3873 r.!S!.15114-2 * 3373 1087-133 5902 * 3347 

m,IC9716-35 * 3G60 IISI,13916 * 3328 MSA750 2899-47 3478-6 l.lS:,15842i1S * 3873 2965-73 
3465-24 NSM4307 2464-130 r.1SL912R * 3873 r.1S;,:5115 * 3873 1053-23 5S05 * 3347 

IU,:C9716-45 * 3868 NSM4507 2464-131 2465-99 461-22 1,;SI.15045[1 * 3873 2965-74 
3465-57 USX18 * 1455 r,ISL915R * 3973 r.1SI,15115-2 * 3873 1087-134 6125A 2963-143 

1H.!C9716E-25 * 31i68 PS55494 2465-42 2465-100 3478-7 r.Isr.l5B45nS * 3873 0014 1Ir 3347 
3465-7 SC16008 1071-11 MSL916R 2465-101 1.:S:.:5123 * 3873 1053-24 2962-1 

1Ir.IC9716E-35 * 3868 SCX6324 4141-176 r.1SL917R * 3873 461-57 rm.15346 * 3873 0050 * 3347 
3465-25 . SHM6401 2967-121 2465-102 * 3873 MSM5870 1088-9 2892-56 

1II,IC9716E-45 * 3e6S SLX6320 4141-53 1.1SL9362 * 3873 3480-85 MSM5970 2899-151 9405 * 3346 
3465-58 SLX6324 4141-177 2902-22 l,m.151a9 * 3873 MSM5972 2899-168 9412 * 3346 

lII.tC971611-25 * 3868 SLX6360 4141-54 r,lSL9363 * 3lJ73 MSM5201 1088-1 MSM5976 2899-152 !J4!11A * 3346 
3465-8 SN5491A 3491-9 2902-23 l,lSI.15204 * 3873 Msr~5977 2899-132 9597 * 3346 

III.!C9716H-35 * 3868 SN7491A 3491-10 r.ISL9510tl * 3873 F.lSi.15205 * 3973 r,: s:.:62 02 * 3873 r !l725 * 3346 
3465-26 Starplex 1627-4 2465-103 r.:SI.15218 * 3873 r,lSi.:G!ll0 * 3873 9740 * 3346 

1Il.!C9716r.1-45 * 3868 ~ 244-1 r,ISL9511n * 3373 1.!S1.l5219 * 3873 1.IS:.:6912 * 3973 !lS04 * 3346 
3465-59 ~ 248-11 2465-104 2465-53 1,IS:.16917 * 3373 !lC08 * 3346 

If Indicates page number in Application Note Directory, 
* Indicates additional data is provided on the page noted. 
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Plgl-Llnt DlVlce Plgl-Lln Dlvlce Plgl-LiRI Device Plge-Llne Davlce Pigs-Line DlVlca PIDB-Llnl 

Optical Electronics MN9105 510-47 SL523 2888-129 SP8657A 510-124 TBA920 2~04-99 CA158A 293$-52 
Inc. (Cont'd) ~ 233-4 SL531C 2888-121 SP8657B 510-125 TBA940 29()t-l00 CA1724G 288 ~47 

MN9106 510-52 SL532C 2888-122 SP8658 510-126 TBA950 2904-101 CA1725G 2889-148 
2935-5 ~ 233-4 SL541 2888-87 SP8659A 510-119 TBA990 2903-132 CA2002 2897-36 

* 3346 MN9107 510-53 SL550 2888-88 SP8659B 510-120 TCA270 2905-158 CA2004 2896-144 
* 3346 ~ 233-4 SL560 2888-89 SP8665B 510-101 TDA1085A 2906-73 CA201A 2924-3 

2910-22 MN9108 510-54 ~ 270-9 SP8668B 510-102 ~ 279-10 CA211 2891-49 
2913-159 ~ 233-4 SL561 2897-159 SP8680 471-14 TDA2085A 2906-74 CA2111A 2901-41 
2933-8 MV4311 455-43 SL561B 2897-160 SP8680A 510-113 TDA2522 2903-133 CA224 2913-73 

* 3346 MV4330 463-157 SL561C 2897-161 SP8680B 510-114 TDA2523 2903-134 CA239 2895-28 
2910-28 MV4332 463-163 SL565 2913-122 SP8685 2946-81 TDA2530 2903-135 CA239A 2894-49 
2913-162 MV74SC137 454-106 SL610C 2888-90 SP8685A 510-115 TDA2532 2903-136 CA2524 * 3368 

- * 3346 MV74SC237 454-107 SL611C 2888-91 SP8685B 510-116 TDA2540 2905-159 2961-16 
2910-6 MV74SC239 454-63 SL612C 2888-92 SP8690 2946-82 TDA2541 2905-160 CA258 2913-37 
2913-163 MV74SC374 456-47 SL620C 2887-5 ~ 272-5 TDA2560 2903-137 2938-29 

* 3346 MV74SC533 460-21 SL621C 2887-4 SP8690A 510-117 TDA2591 2904-102 CA258A 2937-31 
2887-24 MV74SC563 460-22 SL623C 2900-82 ~ 272-5 TDA440 2905-161 CA270 2905-163 
2908-34 MV74SC573 459-181 SL624C 2900-126 SP8690B 510-118 CA2904 2913-26 

* 3346 MV74SC574 456-48 SL6270 2887-6 ~ 272-5 RCA Solid State CA3000 2887-37 
2887-25 MV8820 2949-77 SL6310 2887-142 SP8720 510-76 Division ~ 264-4 
2908-22 MV8860 2949-78 SL640C 2962-98 2946-54 CA3001 2888-93 

* 3346 MV8862 2949-79 SL641C 2962-99 SP8725 2946-55 1800 * 1457 ~ 269-1 
2909-111 MV8863 2949-80 SL650 2946-19 SP8735B 510-94 CA080 * 3348 CA3002 2901-10 

2910-10 MV8865 2947-39 ~ 279-1 SP8740 2946-62 2934-9 ~ 268-9 

2913-143 NJ8811 2945-90 SL651 2946-18 SP8740A 510-90 CA080A * 3348 CA3004 2888-94 

2913-158 NJ8812 2945-91 ~ 279-1 SP8740B 510-91 2930-2 ~ 268-10 

2935-6 SCAUP * 4515 SL652 2945-36 SP8741 2946-68 CA080AT * 3348 CA3005 2901-11 

9913 2888-22 SCD-l000 4141-75 SL6640 2901-79 SP8741A 510-92 2924-47 2901-165 

!l914 * 3346 SCD-2000H 4141-76 ~ 271-12 SP8741B 510-93 CA080B * 3348 ~ 268-10 

2909-88 SCD-2000L 4141-77 SL6650 2901-80 SP8743 2946-72 2924-45 ~ 271-13 

2910-9 SCD-2000M 4141-78 ~ 271-12 SP8743B 510-97 CA080C * 3348 . CA3006 2901-12 

2913-166 SCD-4000 4141-79 SL6690 2901-81 SP8743M 510-98 2934-10 2901-166 

2935-10 SCD-4000H 4141-80 ~ 271-12 SP8745 2946-63 CA080T * 3348 ~ 268-10 

9915 * 3347 SCD-4000L 4141-81 SL680 2963-2 SP8746 2946-69 2930-3 CA3007 2887-38 

2892-57 SCD-4000M 4141-82 SL748 2930-61 SP8755A 511-3 CA081 * 3348 ~ 272-9 

9916 * 3346 SCD-5000 4141-83 SL748A 2929-28 SP8755B 511-4 2934-7 CA3008 2929-49 

2910-19 SCD10DD *4510 SL792 2947-2 SP8757 511-5 CA081A * 3348 ~ 265-3 

2913-164 SCD20DDH * 4510 SL793 2947-3 SP8770B 511-22 2930-4 CA3008A 2924-19 

2935-9 SCD2000L *4510 SL952 2905-79 SP8772B 511-23 CA081AT * 3348 ~ 265-3 

9917 2910-29 SCD20DOI.1 * 4510 SP1450B 2948-155 SP8790 2945-6 2924-46 CA3010 2929-50 

2913-126 SCD400DH *4510 SP1455B 2948-156 ~ 272-5 CAD81B * 3348 ~ 265-3 

9918 * 3346 SCD4000L * 4510 SP1648 471-50 SP8790A 511-38 2924-44 CA3010A 2924-20 

2909-89 SCD40001.\ * 4510 11 272-5 ~ 272-5 CA081C * 3348 ~ 265-3 

2913-165 SCD5000 * 4510 2945~ 161 2945-2 2934-8 CA3011 2888-95 

9923 2888-23 SL1025 2962-88 11 272-5 ~ 272-5 CA08n * 3348 ~ 271-13 

9932 * 3346 SL 1430 2905-154 SP1650B 471-53 SP8790B 511-39 . 2930-5 CA3012 2901-13 

2910-11 SL 1431 2905-155 SP1658 471-46 ~ 272-5 CA082 * 3348 11 271-13 

2913-128 SL 1432 2905-156 2945-162 2945-3 2940-37 CA3013 2901-42 

9934 * 3347 SL 1440 2905-157 SP1660B 471-34 ~ 272-5 CA082A * 3348 11 271-13 

2962-2 SL 1480 2947-51 SP1662B 471-32 SP8791A 510-99 2939-10 CA3014 2901-43 

9963 * 3346 SL 1521 2888-123 SP1664B 471-29 SP8791B 510-100 CA082AT * 3348 11 271-13 
2937-17 CA3015 2913-129 

2887-19 11 268-15 SP1665B 471-30 SP8792 2946-91 
CA082B * 3348 2929-58 

2908-4 11 272-5 SP1666 471-27 SP8792A 2946-92 2937-15 
j' 

11 265-4 
AII0013CA * 3346 SL 1522 2888-124 SP1668 471-43 SP8793 2946-85 CA082C * 3348 CA3015A 2913-130 

2888-19 SL 1523 2888-125 SP1670B 471-22 SP8793A 2946-86 2940-39 2924-23 
AHOO13CB * 3346 SL 1524 2888-126 SP1672B 471-39 SP8794A 511-40 CA082T * 3348 11 265-4 

2888-20 SL 1525 2888-127 SP1674B 471-41 2945-4 2939-11 CA3016 2913-131 
AHOO13t1A * 3346 SL 1531 2888-119 SP1692B 471-55 SP8794B 511-41 CA083 * 3348 2929-59 

2888-21 SL 1532 2888-120 SP16F60 471-35 2945-5 2940-38 11 265-4 
AH0605 * 3346 SL 1550 2888-86 SP8600A 510-83 SP8901 511-29 CA083A * 3348 CA3016A 2913-132 

SL 1680 2963-1 SP8600B 510-84 2945-92 2939-12 2924-24 
Plessey SL2363C 2889-59 SP8602A 510-68 2946-96 CA083B . * 3348 11 265-4 
Semiconductors SL2364C 2889-60 SP8602B 510-69 SP8906 511-20 2937-16 CA3018 2889-1 

SL3045 2889-13 SP8605B 510-70 2945-93 CA083C * 3348 11 269-3 
BAAl ODD * 4514 SL3046 2889-14 SP8605M 510-71 2946-97 2940-40 CA3018A 2889-2 

4141-69 SL3081 2890-96 SP8606B 511-34 SP8921 2898-130 CA084 * 3348 11 269-3 
DAA2000 * 4514 SL3082 2890-90 SP8606M 511-35 SP8922 2898-134 2944-19 CA3019 2890-148 

4141-70 SL3083 2889-158 SP8607A 510-72 SP8923 2898-129 CA084A * 3348 11 269-4 
CLA1000 * 4505 SL3086 2889-15 SP8607B 510-73 2898-131 2943-4 CA301A 2931-57 
CLA10XX 4141-71 SL3127 2889-168 SP8610 471-5 SP9131 4141-84 CA084B * 3348 CA3020 2896-104 
CLA12XX 4141-72 SL3145 2889-16 SP8611B 471-6 SP9685 2893-38 2941-38 CA3020A 2888-96 
CLA15XX 4141-73 SL3146 2889-17 SP8611M 471-7 11 271-1 CA101A 2909-23 CA3021 2888-97 
CLA18XX 4141-74 SL3183 2889-159 SP8613 510-78 SP9687 2893-39 2924-2 11 268-11 
CLA2000 * 4505 SL354 2889-58 SP8616 510-79 11 271-1 CAlll 2891-48 CA3022 2888-98 
CLA3000 * 4505 SL355 2967-35 SP8617B 471-8 SP9768 2441-17 CAl190 2905~15 11 ·268-11 
ISDCUDS * 4504 SL360 2889,80 SP8627 511-36 SPD-4000 4141-85 CA1191 2905-16 CA3023 2888-99 
I.lICRDCELL * 4508 SL362 2889-81 2945-74 SW203 2905-59 CA124 2913-72 11 268-11 
r.IICRDLlII *4512 ~ 269-7 SP8628 511-16 SW205 2905-60 CA1310A 2901-123 CA3026 2889-50 
MJl446 2949-55 SL440 2906-72 2945-75 SW206 2905-61 CA1352 2905-162 CA3028 2901-14 
MJ1480 2947-50 2964-131 SP8629 511-17 SW303 2905-62 CA139 2895-5 CA3028A 2887-33 
MJ2812 3456-15 11 279-12 2945-76 SW450 2905-63 CA1391 2904-103 11 268-12 
MJ2813 3456-21 SL441 2968-126 SP8630A 510-103 TAA570 2905-11 CA1394 2904-104 CA3028B 2887-34 
MJ2814 3456-16 SL442 2961-8 SP8630B 510-104 TAA661 2901-38 CA1395 2901-124 11 268-12 
MJ2841 3456-36 SL443 2968-127 SP8643 2946-79 2905-12 CA1398 2903-138 CA3029 2929-51 
ML920 2902-26 SL445A 2965-88 SP8643B 510-110 TAB1042 2943-1 CA139A 2894-35 CA3029A 2924-21 
ML922 2902-27 SL446 2968-128 SP8647 2946-80 TAB 1043 2943-2 CA1458 2909-9 CA3030 2913-133 
ML926 2902-28 SL470 2902-31 SP8647A 510-111 TBA120 2901-39 CA1524 * 3368 2929-60 
ML928 2902-29 SL490 2902-32 SP8647B 510-112 2905-13 2961-15 CA3030A 2913-134 
ML929 2902-30 SL491 2902-33 SPB655A 510-130 TBA673 2967-36 CA1558 2938-58 2924-25 
MN9102 511-89 SL521 2888-128 SP8655B 510-131 TBA750 2901-40 CA158 2913-36 CA3035 2888-130 

~ 233-4 ~ 268-14 SP8656 510-129 2905-14 2938-28 CA3036 2889-39 

Arranged alphanumerically from left to right. 
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D.vlc. PI~.-Lln. Dlvlc. Pllil-Llr., Davlce Pa.I-Line Davlca Pa,a-Lln. Davlca Pa,s-Llr .• Devlca Pa.a-Lln, 

RCA Solid State CA3094 2896-75 CA3164 2906-121 CA3440J * 3353 CD3226 2906-19 CD4009.\E * 74!1 
Divioion (Cont'd) 2909-84 CA3164E 2962-34 2921-43 CD4000A * 407 450-5 

2911-154 CA3165 2963-58 CA34!l3 * 3351 * 748 ~ 229-7 

CA3037 2929-52 2912-26 CA3166 2887-146 2919-34 458-75 CD4oo!lliD * 748 
CA3037A 2924-22 2913-1 CA3168 2464-54 CA34933 * 3351 11 230-15 450-6 ~i CA3038 2913-135 ~ 265-1 CA31G9 * 3362 2915-37 CD4000.\E * 407 11 229-7 

2929-61 ~ 279-13 2964-115 CA3524 * 3368 * 748 CD4oo!lUBE * 748 B 
CA3038A 2913-136 CA3094A 2911-155 CA31S9;.! * 3362 2961-17 458-76 450-7 ~ 

2924-26 2912-27 2964-116 CA358 2913-49 CD4oo0J * 407 11 229-7 
2913-5 CA3170 2903-155 CA358A 2937-38 * 748 CD40100B * 749 

Ii-, 
CA3040 2888-100 

~ CA3041 2901-44 
2929-36 CA3172 2903-156 CA3600 464-18 458-77 463-158 

2905-17 
11 265-1 CA3m 2887-147 2890-147 CD4ooo3E * 407 CD4010o0E * 749 

~\ 
~ 274-2 

~ 279-13 CA3179 * 3363 CA39!l9 * 3361 * 748 463-159 
(0) CA3094B 2911-156 511-13 CA555 2951-43 458-78 CD40101D * 749 

CA3042 2901-45 2912-28 * 3363 CD400DUB * 407 464-43 fR' 2905-18 2913-6 2945-80 
CA555C 2951-44 ..... 7~!l C!!~!Jl!Jl!!E 7'" Cliouiiili * 3354 

-:. 
11 274-2 2929-37 2946-90 458-79 464-44 

CA3045 2889-18 11 265-1 CA3183 2889-161 
2912-7 

CD4000UBE 407 CD40102B * 749 * CA3046 2889-19 ~ 279-13 CA3189 2901-49 CA6741 2929-20 
* 748 453-1 

CA3048 2887-1 CA3096 2889-131 CA3190 2904-78 CA723 2959-99 458-80 CD40102DE * 749 
2962-3 CA3096A 2889-132 CA3191 2905-166 CA723C 2959-100 CD4DolA * 748 453-2 

If 265-9 CA3096C 2889-133 CA3192 2905-167 CA741 2909-37 458-168 CD40103D * 749 
CA3049 2889-54 CA3097 2890-153 CA31!l3 * 3351 CA741C 2930-53 

~ 228-4 451-112 
2901-167 CA3098 511-118 2919-33 CA747 2938-59 11 230-15 CD40103BE * 749 

CA3050 2889-56 2962-128 CA3193A * 3351 CA747C 2939-53 CD4001AE * 743 451-113 

CA3051 2889-57 CA3099 511-119 2916-52 CA748 2929-29 458-169 CD40104B * 749 
CA3052 2887-2 2962-129 CA31933 * 3351 CA748C 2931-1 ~ 228-4 463-29 -
CA3053 2887-35 CA3100 2913-127 2911-113 CA758 2901-127 CD4001D * 743 CD401053 * 749 

CA3054 2889-51 2929-44 2915-38 CA810 2897-39 458-170 460-73 

CA3058 2968-129 CA3102 2889-55 CA3194 2903-157 CA810A 2897-40 ~ 228-4 * 749 

11 262-8 
CAll 05 * 3355 CA3195 2901-126 CA810AM 2897-41 CD40011lE * 748 3456-1 

2968-130 
CA311 2892-43 CA3196 2965-156 CA810M 2897-42 458-171 CD40105BE * 749 CA3059 CA3118 2889-3 CA3197 2965-157 CA920A 29040107 228-4 460-74 11 11 262-8 CA3118A 2889-4 CA3198 . 2965-158 COl aDD * 409 CD4001U8 748 * 749 * CA3060 2912-64 CA3120 2904-150 CA3199 * 3364 CD1878 1089-130 458-172 3456-2 

2941-5 CA3121 2903-143 471-9 CD22012 2899-64 ~ 228-4 CD401063 * 749 
CA3060A 2912-69 CA3123 2900-66 * 3364 CD22014 2899-65 CD4oo1 USE * 748 465-34 
CA3060B 2912-70 CA3125 2903-144 2945-81 CD22100 * 749 458-173 CD401069E * 749 
CA3064 2903-26 CA3126 2903-145 CA3201 2903-158 * 753 11 228-4 465-35 
CA3065 2901-46 CA3127 2889-169 CA3207 * 3365 2423-7 CD4oo2A * 743 

CD401070 * 749 
2905-19 2901-98 CA3208 * 3365 * 749 458-101 457-5 

CA3067 2903-139 CA3128 2903-146 CA3209 2901-50 * 753 CD4002AE * 748 
CD401071lE * 749 

11 273-6 CA3130 * 3349 CA3210 2904-106 
2947-131 458-102 457-6 

CA3068 2905-164 2913-9 CA3211 * 3366 CD22101 * 74!l CD4002D * 748 
11 229-4 

~ 273-9 2934-6 CA3215 2901-51 458-103 CD401039 * 749 
CA3130A * 3349 CA3216 2905-168 * 754 460-80 CA307 2931-46 CD40D2BE * 748 2913-10 CA3217 2903-159 2423-8 CD40103DE * 749 CA3070 2903-140 458-104 

CA3071 2903-141 2926-41 CA3219 * 3357 * 749 460-81 
CA3131 2897-37 CA3221 2903-160 * 754 CD4002UB * 748 CD401093 * 749 CA3072 2903-142 458-105 

CA3075 2901-47 CA3132 2897-38 CA3223 2904-79 2947-133 463-185 
CA3134 2905-21 CA3227 * 3369 CD22102 * 749 

CD4002U!:E * 743 CD40109ilE * 749 2905-20 
11 273-15 2889-170 * 754 

458-106 463-186 CA3076 2901-15 
CA3135 2903-147 CA324 2913-74 2423-9 CD40051 * 3874 CD4010A * 740 C.\3078 * 3354 CA3136 2905-165 CA3240 * 3350 * 749 

460-121 * 748 2911-169 
CA3137 2903-148 2913-54 * 754 

CD40C51A * 3874 450-39 
2912-43 CA3138 2889-149 CA3240A * 3350 2947-134 460-122 

~ 229-7 
2926-34 CA3138A 2889-150 2938-1 CD22103 * 749 * 3874 CD4010AE * 740 

CA307eA * 3354 CA3139 2903-27 CA3246 * 3369 * 756 
3473-30 

* 748 
2912-6 CAJ140 * 3350 2889-171 2949-119 CD40C5A * 748 450-40 
2912-55 2909-45 CA3260 * 3349 CD22104 * 749 

463-144 ~ 229-7 
CA3079 2968-131 2913-4 . 2909-47 455-28 CD4006AE * 748 CD40103 * 740 

11 262-8 2934-5 CA3260AE * 3349 CD22104A * 749 
463-145 * 748 

CA3080 2897-135 CA3140A * 3350 2937-56 455-29 
CD4005B * 748 450-41 

2900-5 2926-43 CA3260AT * 3349 CD22105 * 749 
463-146 ~ 229-7 

2911-37 CA3141 2890-149. 2937-57 455-23 
CD400SIlE * 748 CD401011E * 740 

2912-44 CA3142 2904-151 CA3260!! * 3349 CD22105A * 749 
463-147 

* 748 
2926-37 CA3143 2903-149 2936-32 455-24 * 748 450-42 

CA3080A 2897-136 ~ 273-13 CA3260E * 3349 CD22301 * 749 
3489-120 ~ 229-7 

2900-6 CA3144 2903-150 2940-35 * 757 
CD4007A * 748 CD4011Oil * 74!l 

2911-38 II 273-13 CA3260T * 3349 CD22302 * 760 
450-152 453-14 

2912-45 CA3145 2903-151 2940-36 C022404 * 74!l 
If 254-11 C040110BE * 749 

CA3146 2889-21 CA3280 2937-40 CD4007AE * 748 453-15 2926-38 2947-52 
~ 265-7 CA3146A 2889-22 CA3290 2094-24 450-153 CD40114B * 3874 

CA3151 2903-152 CA3290A 2894-20 
CD22406 * 749 CD4007U!I * 748 460-104 CA3081 2890-97 

CA3154 2904-152 CA3290B 2893-63 
2947-106 450-154 * 3874 CA3082 2890-91 

11 273-7 CA3300 * 3357 
C022407 * 749· CD4007UDE * 748 3471-110 CA3083 2889-160 

CA3156 2903-153 2426-12 2947-107 450-155 CD40114BE * 3874 CA3084 2889-129 
CA3157 2904-77 CA33011 * 3359 

CD22413 * 749 CD4003A * 748 460-105 
CA3085 2959-14 

11 273-7 2426-30 2948-91 449-40 CD40116 * 749 ~ 281-3 CA3158 2903-154 CA339 2895-29 CD22414 * 749 ~ 228-4 464-6 
CA3085A 2959-60 CA3159 2904-105 CA339A 2894-50 2948-92 CD4008AE * 748 CD401178 * 749 

If 281-3 CA31S0 * 3349 CA3401 2913-98 CD22416 ~ 749 449-41 * 752 
CA3085B 2960-10 2909-46 CA3420 * 3352 2949-59 ~ 228-4 464-116 

~ 281-3 2934-4 2932-29 CD22417 * 749 CD400ZS * 748 CD4011A * 748 
CA3086 2889-20 CA31S0A * 3349 CA3420A * 3352 2949-60 449-42 457-106 
CA3088 2900-65 2926-40 2926-36 CD22410 * 749 ~ 228-4 ~ 228-4 
CA3089 2901-48 CA3161 * 3361 CA3420:J * 3352 2949-61 CD4GO~::E * 748 CD4011AE * 748 

11 271-8 2438-19 2921-37 CD22419 * 749 449-43 457-107 
CA3090A 2901-125 CA3162 * 3356 CA3440 * 3353 2949-38 ~ 228-4 ~ 228-4 

~ 265-7 2438-20 2932-31 CD22859 * 749 CD400gA * 748 CD4011 0 * 748 
CA3091 2964-164 CA3163 511-12 CA3440A * 3353 * 758 450-4 457-108 
CA3093 2890-154 2946-89 2926-42 2949-163 11 229-7 11 228-4 

11 Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Device Page-Line Device Paga-Llna Davlce Pags-Llna Davlce Page-Line Davlce Paga-Llne Device Page-Llnl 

RCA Solid State CD4D174B * 749 CD4023A * 748 CD4031BE * 748 CD4042BE * 748 CD4053BE * 748 
Divinion (Cont'd) 455-174 457-64 463-171 459-119 2419-105 

CD40174BE * 749 CD4023AE * 748 * 748 CD4043A * 748 CD4054B * 748 
CD4011BE * 748 455-175 457-65 3491-47 459-154 455-32 

457-109 CD40175 * 749 CD4023B * 748 CD4032A * 748 CD4043AE * 748 * 748 
~ 228-4 CD4017A * 748 457-66 449-20 459-155 2464-136 
* 748 452-87 C04023BE * 748 CD4032AE * 748 CD40438 * 748 CD4054BE * 748 

3471-111 ~ 231-15 457-67 449-21 459-156 455-33 
\l 228-4 CD4017AE * 748 CD4023UB * 748 CD4032B * 748 CD4043BE * 74B CD4055B * 748 

C04011UB * 748 452-88 457-68 449-22 459-157 455-1 
457-110 \l 231-15 C04023UBE * 748 CD4032BE * 748 CD4044A * 748 * 748 

\l 228-4 CD4017B * 748 457-69 449-23 459-135 2464-20 
CD4011UBE * 748 452-89 CD4024A * 748 CD4033A * 748 CD4D44A1B * 748 CD4055BE * 748 

457-111 \l 231-15 451'-160 452-66 459-136 455-2 
\l 228-4 CD4017BE * 748 \l 231-15 ~ 229-7 CD4044A/BE * 748 * 748 

CD4012A * 748 452-90 CD4024AE * 748 CD4033AE * 748 459-137 2464-21 
457-27 \l 231-15 451-161 452-67 CD4044AE * 748 CD4D56B * 748 

CD4012AE * 748 CD40181B * 749 \l 231-15 \l 229-7 459-138 455-6 
457-28 449-63 CD4024B * 748 

CD4033B * 748 CD4044B * 7411 * 748 
CD40128 * 748 CD40181BE * 749 451-162 452-68 459-139 2464-49 

457-29 449-64 \l 231-15 \l 229-7 CD4045A * 748 CD4056BE * 748 
CD4012BE * 748 C040182B * 749 CD4024BE * 748 

CD4033BE * 74B 462'-93 455-7 
457-30 449-75 451-163 452-69 CD4D45AE * 748 * 748 

CD4012UB * 748 CD40182BE * 749 ~ 231-15 \l 229-7 462-94 2464-50 
457-31 449-76 CD40257B * 749 

CD4034A * 748 CD4045B * 748 CD4057A 449-65 
CD4012UBE * 748 CD4018A * 748 461-118 

463-70 462-95 CD4059.\ * 748 
457-32 453-120 CD40257BE * 749 

CD4034AE * 748 CD4045BE * 748 453-73 
CD4013A * 748 \l 232-3 461-119 

463-71 462--96 \l 278-9 
455-102 CD4018AE * 748 CD4025A * 748 

C04034B * 748 CD4046A * 748 CD4059AE * 748 
\l 228-4 453-121 458-132 

.463-72 46~64 453-74 
CD4013AE * 748 \l 232-3 * '748 27 3 ~ 278-9 

455-103 CD4018B * 748 
CD4025AE * 748 3490-38 * 748 CC4C50A * 749 

\l 228-4 453-122 
458-133 CD4034BE * 748 2945-49 452-41 

CD4013B * 748 \l 232-3 
CD4025B * 748 463-73 II 279-3 CD4060AE * 74B 

455-104 CD4018BE * 748 
458-134 CD4035A * 748 CD4046AE * 748 452-42 

\l 228-4 453-123 
CD4025BE * 748 463-31 464-55 CD4060il * 748 

CD4013BE * 748 \l 232-3 
458-135 CD4035AE * 748 * 748 452-43 

455-105 CD40192D * 749 
CD4025UB * 748 463-32 2945-50 ~ 275-16 

\l 228-4 452-176 
458-136 CD4035B * 748 CD4046B * 748 CD406DBE * 748 CD40147B * 749 CD4D192BE * 749 

CD4025UBE * 748 463-33 464-56 452-44 
466-21 452-177 458-137 * .,7A8 * 748 CD4061A * 3874 

CD40147BE * 749 CD40193B * '749 
CD4026A *,748 3489-72 2945-51 460-123 

466-22 451-95 452-54 CD4035BE * 748 CD4046BE * 748 \l 287-15 
CD4014A * 748 CD40193BE * 749 

\l 229-7 463-34 464-57 
CD~063B * 748 463-121 451-96 CD4026AE * 748 * 748 * 748 449-92 

CD4014AE * 748 CD40194B * 749 452-55 3489-61 2945-52 CD4063BE * 748 463-122 463-30 \l 229-7 CD4036A * 3875 CD4047A * 748 449-93 
CD4014B * 748 CD4019A * 748 CD4026B * 748 460-86 462-16 

CD4066A * 748 463-123 457-170 452.56 * 3875 \l 231-5 
2417-44 * 748 \l 228-4 \l 229-7 3470-75 CD4047AE * 748 CD4066AE * 748 3490-89 

CD4019AE * 748 CD4026BE * 748 CD4036AE * 3875 462-17 
2417-45 CD4014BE * 748 457-171 452-57 460-87 \l 231-5 

CD4066B * 748 463-124 
\l 228-4 \l 229-7 CD4037A * 748 CD4047B * 748 2417-46 * 748 CD4019B * 748 CD4027A * 748 457-161 462-18 

CD4066BE * 748 3490-79 
457-172 456-118 CD4037AE * 748 \l 231-5 

2417-47 CD4015A * 748 
\l 228-4 C04027AE * 748 

457-162 CD4047BE * 748 CD4067B * 748 462-122 
CD401SSE * 748 456-119 CD4038A * 748 462-19 

2424-105 CD4015AE * 748 449-7 \l 231-5 
462-123 457-173 CD40278 * 748 

CD4038AE * 748 CD4048A * 748 
CD4067BE * 748 

CD4015D * 748 
228·4 456-120 

449-6 459·74 2424-106 

462-124 CD402088 * 749 CD4027BE * 748 CD4038B * 748 CD4048AE * 748 CD4068B * 748 

* 748 460-82 456-121 449-9 459-75 457-143 

3489-97 CD40208BE * 749 CD4028A * 748 CD4038BE * 748 CD4048B * 748 CD4068BE * 748 
CD4015BE * 748 460-83 454-4 449-10 459-76 457-144 

462-125 CD4020A * 748 CD4028AE * 748 CD4039A * 3875 CD4048BE * 748 CD4069UB * 748 
* 748 452-23 454-5 460-91 459-77 451-1 

3489-95 CD4020AE * 748 CD4028B * 748 * 3875 CD4049A * 748 CD4069U8E * 748 
CD40160B * 749 452-24 454-6 3470-72 450-23 451-2 

452-145 CD4020B * 748 CD4028BE * 748 CD4039AE * 3875 CD4049AE * 748 CD4D70B * 748 
CD40160BE * 749 452-25 454-7 460-92 450-24 459-28 

452-146 CD4020BE * 748 CD4029A * 748 CD4040A * 748 CD4049UB * 748 CD4070BE * 748 
CD40161B * 749 452-26 453-137 451-188 450-25 459-29 

451-61 CD4021A * 748 CD4029B * 748 CD4040AE * 748 CD4049UBE * 748 CD4071B * 748 
CD40161BE * 749 463-52 453-138 451-189 450-26 458-57 

451-62 CD4021AE * 748 CD4029SE * 748 CD4040a * 748 CD4050A * 748 CD1071BE * 748 
CD401628 * 749 463-53 453-139 451-190 450-57 458-58 

452-117 CD4021B * 748 CD4030A * 748 . CD4D40BE * 748 CD4050AE * 748 CD4072B * 748 
CD40162BE * 749 463-54. 459-24 451-191 450-58 458-17 

452-118 * 748 CD4030AE * 748 CD4041A * 748 CD4050B * 748 CD4072BE * 748 
CD40163B * 749 3490-90 459-25 449-140 450-59 458-18 

451-37 CD4021BE *- 748 CD4030B * 748 CD4041AE * 748 CD4050IlE * 748 CD4073B * 748 
CD40163BE * 749 463-55 459-26 449-141 450-60 456-162 

451-38 * 748 CD4030BE * 748 CD4041UB * 748 CD4051B * 748 CD4073DE * 748 
CD4016A * 748 3490-80 459-27 449-142 2423-97 456-163 

2417-68 CD4022A * 748 CD4031A * 748 CD4041UBE * 748 CD4051GE * 748 CD4075D * 748 
\l 259-6 453-94 463-168 449-143 2423-98 458-35 

CD4016AE * 748 CD4022AE * 748 CD4031AE * 748 CD4042A * 748 CD4052B * 748 CD4075BE * 748 
2417-69 453-95 463-169 459-116 2423-29 458-36 

CD4016B * 748 CD4022B * 748 CD4031B * 748 CD4042AE * 748 CD4052BE * 748 CD4076B * 748 
2417-70 453-96 463-170 459-117 2423-30 455-133 

CD4016BE * 748 CD4022BE * 748 * 748 CD4042B * 748 CD4053B * 748 CD4076BE * 748 
2417-71 453-97 3491-49 459-118 2419-104 455-134 

Arranged alphanumerically from left to right. 

2036 © Ie MASTER 1983 



r---

ADVEf.1TIS!2nS' P~ODUC1 ~NDI2~( 

DBvlce Page-line DBVlcs Pago-lina DBvlce PagB-lIoe DBvlce Pags-lina Device PI.e-lina Davlea Plgl-lin 

nCA Solid Stotc C1l451~8E * 749 CIl5411C133 * 740 CIl5411C367 * 740 CIl5411CTl09 * 739 C05411CT670 * 739 

Divi~ion (Cont'd) 461-150 457-159 450-113 CIl5411CTl1 * 740 C05411CT688 * 739 
CD45148 * 749 CIl5411C138 * 739 CIl5411C368 * 740 CIl5411CTl12 * 739 C054HCT73 * 739 

C1l4077B * 74B 454-132 454-89 450-114 C05411CTl23 * 740 C05411CT74 * 739 
459-53 C045148E * 749 CIl5411C139 * 739 C054HC373 * 739 C05411CTl32 * 740 C054HCT75 * 739 ~ CIl4077DE * 748 454-133 454-64 459-182 CIl5411CTl33 * 740 C054HCT76 * 739 
459-54 CIl4515D * 749 CIl54HC14 * 740 C054HC374 * 739 C05411CTl3B * 739 CD5411CT85 * 739 § C0407B8 * 74B 454-134 465-36 456-49 C05411CT139 * 739 C05411CT86 * 740 
458-200 C04515BE * 749 C05411C147 * 739 C054HC377 * 739 C05411CTl4 * 740 C05411CU4049 * 740 

C0407BBE * 748 454-135 454-166 CD54HC384 * 739 C05411CTl47 * 739 C074HCOO * 740 

I 458-201 CD4516B * 749 C05411C151 * 740 449-115 C054HCTl51 * 740 457-113 
CD40818 ' * 748 451-97 461-139 C05411C390 * 739 C05411CTl53 * 740 C074HC02 * 740 

456-190 C04516BE * 749 C05411C153 * 740 453-40 C054HCTl54 * 739 458-175 
CD40B1DE * 748 451-98 461-96 C05411C393 * 739 C05411CTl57 * 740 C07411C04 * 740 

456-191 CD45178 * 749 CD5411C154 * 739 451-145 CD5411CTl58 * 740 451-4 . ., 
C!!1!!!!2!! * WI ~G2-13~ ~54-1CO C::::;':::C';C~2 -I< 7.;a Cu:;';iiCil uu * 7:;; Cil74iiCOa * 740 t.!,;I 

456-145 C045178E * 749 C054HC157 * 740 458-107 CD54HCTl61 * 739 456-193 
CD4082BE * 748 462-140 C05411C158 * 740 CD5411C40104 * 740 C054HCTl62 * 739 CIl74HC10 * 740 

456-146 * 749 C05411C160 * 739 C05411C40105 * 740 CD5411CTl63 * 739 457-71 
CIl4085B * 748 3491-58 452-147 CD5411C4017 * 739 C05411CTl64 * 740 CD7411C107 * 739 

457-188 3491-61 C0541!C161 * 739 452-91 CIl5411CTl65 * 740 456-87 
CD4D85BE * 748 C0451BS * 749 451-63 CIl5411C4020 * 739 C0541!CTl66 * 740 CIl74HC109 * 739 

457-189 453-27 C05411C162 * 739 452-27 CD54I1CTl73 * 739 456-125 
CIl40B6B * 748 ~ 231-15 452-119 C05411C4024 * 739 C05411CTl74 * 739 CD74HC11 * 740 

458-3 CIl4518BE * 749 CD5411C163 * 739 451-164 C05411CTl75 * 739 456-165 
C04086BE * 748 453-28 451-39 C05411C4040 * 739 CIl5411CTl91 * 739 CD7411C112 * 739 

458-4 ~ 231-15 C054HC164 * 740 451-192 C0541!CTl92 * 739 456-126 -
CO·'0390 * 748 C04520a * 749 463-110 CD54HC4049 450-27 C054HCTl93 * 739 C074HC123 * 740 

464-90 451-132 CD5411C165 * 740 CD54HC4050 * 740 C054HCTl94 * 740 CD7411C132 * 740 
~ 228-5 ~ 231-6 463-99 450-61 C05411CTl95 * 740 CD74HC133 * 740 

C040S9BE * 748 CIl45203E * 749 CIl54HC166 * 740 CIl541!C4051 * 740 CIl5411CT20 * 740 457-160 
464-91 451-133 C1l5411C173 * 739 C05411C4052 * 740, C054HCT221 * 740 CIl7411C138 * 739 

~ 228-5 C04527B * 749 455-135 CD5411C4053 * 740 C05411CT238 * 739 454-90 
C040938 * 748 464-101 C054HC174 * 739 C05411C4060 * 739 C054HCT240 * 740 C074HC139 * 739 

465-7 Ii 228-5 455-176 452-45 C054HCT241 * 740 454-65 
~ 229-3 C04527BE * 749 

C054HC175 * 739 CD54HC4099 450-28 C05411CT242 * 739 C07411C14 * 740 
C04093BE * 748 464-102 455-158 C054HC42 * 739 C0541lCT243 * 739 465-37 

465-8 ~ 228-5 C05411C191 * 739 454-8 C054HCT244 * 740 C074HC147 * 739 
C040948 * 748 C04532B * 749 

451-99 C05411C4511 * 739 C054HCT245 * 739 454-167 
463-83 466-6 C05411C192 * 739 455-63 C054HCT251 * 740 C074HC151 * 740 * 748 C04532BE * 749 

452-180 C05411C4514 * 739 C054HCT253 * 740 461-140 
3491-19 466-7 C05411C193 * 739 454-136 C05411CT257 * 740 C07411C153 * 740 C04094BE * 748 C0453611 * 749 

451-100 C0541lC4520 * 739 C05411CT259 * 739 461-97 
463-84 462-75 C05411C194 * 740 451-147 C05411CT266 * 740 C07411C154 * 739 * 748 C04536BE * 749 

463-4 C05411C4533 * 740 C05411CT27 * 740 454-161 
3491-20 462-76 C054HC195 * 740 462-58 C0541lCT273 * 739 C07411C157 * 740 C040958 * 748 C0453BB * 749 

463-20 C05411C533 * 739 C05411CT280 * 739 C07411C153 * 740 456-63 C05411C20 * 740 460-23 C!l5411CT297 * 740 
CD4095BE * 748 

462-55 
457-33 C05411C534 * 739 C05411CT299 740 

C07411C160 * 739 
C04538BE * 749 * 452-148 

456-64 
462-56 

C05411C221 * 740 456-18 C054HCT30 * 740 
C07411C161 * 739 C04096B * 748 462-57 C05411C540 * 740 C05411CT32 * 740 

456-65 C04541 * 749 C05411C238 * 739 450-127 C05411CT354 - * 740 451-64 

C04096BE * 748 
C04543BO * 749 C05411C240 * 740 C05411C541 * 740 C0541lCT356 * 740 C07411C162 * 739 

456-66 2464-41 465-73 450-128 C05411CT365 * 740 452-120 

C04097B *_ 748 
C04543BE * 749 C05411C241 * 740 C05411C563 * 739 C05411CT366 * 740 

C07411C163 * 739 

2424-59 2464-42 . 465-90 460-24 C05411CT367 * 740 
451-40 

C04097BE * 748 
C04555B * 749 C05411C242 * 739 C05411C564 * 739 C05411CT368 * 740 

C07411C164 * 740 

2424-60 454-32 464-127 456-19 C054HCT373 * 739 463-111 

C0409811 * 749 
C04555DE * 749 C054HC243 * 739 C05411C573 * 739 C05411CT374 * 739 C07411C165 * 740 

462-36 454-33 464-136 459-183 C054I1CT377 * 739 
463-100 

C0409SBE * 749 
C045569 * 749 C054HC244 * 740 C05411C574 * 739 CD5411CT384 * 739 C07411C166 * 740 

462-37 454-43 465-54 456-50 C05411CT390 * 739 C07411C173 * 739 

C04099B * 749 C04556BE * 749 C05411C245 * 739 C05411C640 * 739 C05411CT393 * 739 455-136 

460-58 454-44 465-138 465-122 C05411CT4002 * 740 C07411C174 * 739 
C04099aE * 749 C045858 * 749 C05411C251 * 740 C05411C643 * 739 C05411CT40104 * 740 455-177 

460-59 449-94 . 461-178 465-123 C05411CT40105 * 740 C07411C175 * 739 
C04502B * 749 C045850E * 74!1 C054HC253 * 740 C054HC645 * 739 C054HCT4017 * 739 455-159 

449-161 449-95 C1l5411C257 * 740 465-139 C05411CT4020 * 739 C07411C191 * 739 
C04502DE * 749 C047248 * 749 461-120 C05411C646 * 739 C05411CT4024 * 739 451-101 

449-162 460-60 C05411C259 * 739 465-112 C054HCT4040 * 739 C07411C192 *' 739 
C0450380 * 749 C04724BE * 749 460-62 C05411C648 * 739 C054HCT4051 * 740 452-181 

450-109 460-61 C05411C266 * 740 465-104 C05411CT4052 * 740 C07411C1!13 * 739 
C04503BE * 749 C05411COO * 740 459-55 CD5411C570 * 739 C05411CT4053 * 740 451-102 

450-110 457-112 C05411C27 * 740 C05411C688 * 739 C054HCT4060 * 739 C07411C194 * 740 
C045088 * 749 C05411C02 * 740 458-138 449-55 CIl54HCT42 * 739 463-5 

459-94 458-174 C054HC273 * 739 C054HC73 * 739 C054HCT4511 * 739 C07411C195 * 740 
C045088E * 749 C054HC04 * 740 C054HC280 * 739 456-86 C054HCT4514 * 739 463-21 

459-95 451-3 449-112 C05411C74 * 739 C05411CT4520 * 739 C07411C20 * 740 
C045108 * 749 C054HC08 * 740 C05411C297 * 740 455-106 C054HCT4538 * 740 457-34 

452-178 456-192 C054HC299 * 740 C05411C75 * 739 C054HCT533 * 739 C074HC221 * 740 
C04510BE * 749 C05411C10 * 740 C05411C30 * 740 C05411C76 * 739 C054HCT534 * 739 462-59 

452-179 457-70 457-145 456-124 C054HCT540 * 740 C07411C238 * 739 
C045118 * 749 C05411C107 * 739 C05411C32 * 740 C05411CC5 * 739 C05411CT541 * 740 C074HC240 * 740 

455-61 456-85 458-59 449-96 C05411CT563 * 739 465-74 

* 749 C054HC109 * 739 C05411C354 * 740 C0541lCE6 * 740 C05411CT564 * 739 C07411C241 * 740 
2464-34 456-122 461-168 459-30 C05411CT573 * 739 465-91 

C04511BE * 749 C054HC11 * 740 C05411C356 * 740 C05411CTOO * 740 C05411CT574 * 739 C07411C242 * 739 
455-62 456-164 461-169 C05411CT02 * 740 C05411CT640 * 739 464-128 

* 749 C054HC112 * 739 C05411C365 * 740 C05411CT04 * 740 C05411CT643 * 739 ' C07411C243 * 739 
2464-35 456-123 450-111 C05411CT08 * 740 C05411CT645 * 739 464-137 

C045128 * 749 C054HC123 * 740 C054HC366 * 740 C05411CTlO * 740 C054HCT646 * 739 C074HC244 * 740 
461-149 C05411C132 * 740 450-112 C0541!CTl07 * 739 CD5411CT648 * 739 465-55 

~ Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted, 
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PaQa-Line Device Page-Line Devlca Plge-Llne Device Page-Line Device Page-Line Device Pags-Llnl 

RCA Solid State C07411C534 * 739 C074HC127 * 740 COP1802AC * 1459 COP1822C * 3874 CDP1832C 461-44 
456-20 C07411C1273 * 739 1089-20 461-8 ~ 289-3 

Divinion (Cont'd) 
C07411C540 * 740 C07411C1280 * 739 ~ 242-11 ~ 288-6 ~ 248-5 

450-129 C07411C1297 * 740 ~ 243-19 ~ 248-6 3484-26 

C07411C245 * 739 C07411C541 * 740 
C07411C1299 * 740 II 245-5 * 3874 ~ 289-3 

465-140 450-130 CD7411CT3D * 740 245-9 3474-67 ~ 248-5 
C074HC132 * 740 246-15 ~ 288-6 1089-86 

C07411C251 * 740 C07411C563 * 739 C07411C1354 * 740 ~ 247-5 ~ 289-3 461-179 460-26 ~ 248-6 
C07411C1356 * 740 ~ 248-7 * 3874 ~ 248-5 

C07411C253 * 740 C07411C564 * 739 C07411C1365 * 740 ~ 248-8 1089-68 COP1833 * 3876 
* 740 456-21 C07411C1366 * 740 * 1459 ~ 288-6 461-53 

461-121 C07411C573 * 739 C07411C1367 * 740 1071-38 ~ 289-4 
C07411C1368 * 740 ~ 248-6 

459-185 ~ 242-11 * 3876 C07411C259 * 739 CD7411C1373 * 739 COP1823 * 3874 
460-63 C07411C574 * 739 C07411C1374 * 739 ~ 243-19 460-162 3484-69 

C07411C266 * 740 456-52 C07411C1377 739 ~ 245-5 * 3874 ~ 289-4 
* * 3876 459-56 C07411C640 * 739 C07411C1384 * 739 ~ 245-9 3472-52 

465-124 C07411C1390 * 739 246-15 3472-52 1089-95 
* 740 ~ 289-4 

458-139 C07411C643 * 739 C07411C1393 * 739 247-5 * 3874 
465-125 C07411C14002 * 740 ~ 248-7 1089-63 COP1833C * 3876 

C07411C273 * 739 461-54 
C07411C645 * 739 C07411C140104 * 740 ' ~ 248-8 COP1823C * 3874 C07411C280 * 739 C07411CT40105 740 COP1802BC * 1459 ~ 289-4 

465-141 * 3472-58 449-113 C07411C14017 * 739 1073-1 3472-58 * 3876 
C07411C297 * 740 C07411C646 * 739 C07411C14020 * 739 242-11 * 3874 

3484-86 
C07411C299 * 740 

I 465-113 C074HC14024 * 739 243-19 ~ 289-4 
1089-64 

C074HC30 * 740 C07411C648 * 739 C07411C14040 * 739 245-5 * 3876 
465-105 C074HC14051 * 740 

COP1824 * 3874 1089-96 457-146 ~ 245-9 460-128 C07411C670 * 739 C07411C14052 * 740 246-15 ~ 289-4 
C07411C32 * 740 C07411C14053 * 740 ~ 288-5 COP1834 * 3877 C07411C688 * 739 247-5 458-60 C07411CT4060 * 739 ~ 248-4 461-55 449-56 II 248-7 C074HC354 * 740 C074HC142 * 739 * 3874 ~ 289-4 

461-170 C07411C73 * 739 C074HC14511 * 739 
~ 248-8 3472-2 * 3877 456-88 COP1802C * 1459 

C07411C356 * 740 C07411C14514 * 739 1073-2 
~ 288-5 3484-70 

461-171 
C07411C74 * 739 C07411C14520 * 739 ~ 248-4 ~ 289-4 455-107 C07411C1533 * 739 ~ 242-11 * 3874 * 3877 C07411C365 * 740 C07411C75 * 739 C07411C1534 * 739 243-19 1089-60 1089-97 450-115 245-5 C07411C76 * 739 C07411C1538 * 740 ~ 288-5 ~ 289-4 C074HC366 * 740 456-127 C074HCT540 * 740 ~ 245-9 

~ 248-4 COP1834C * 3971 450-116 C07411C85 * 739 C074HC1541 . * 740 ~ 246-15 COP1824C * 3874 461-56 
C07411C367 * 740 449-97 C074HC1563 * 739 ~ 247-5 460-129 ~ 289-4 

450-117 C07411C86 * 740 
C074HC1564 * 739 ~ 248-7 

~ 288-5 * 3871 
C074HC368 * 740 459-31 C07411C1573 * 739 II 248-8 

~ 248-4 3484-87 
450-118 C07411C100 740 

C07411C1574 * 739 COP18021,1 * 1459 * 3874 ~ 289-4 * C074HC1640 * 739 1073-3 
C07411C373 * 739 C074HC102 * 740 C07411C1643 * 739 ~ 242-11 

3472-5 * 3871 
459-184 C074HC104 * 740 C07411CT645 * 739 ~ 243-19 

II 288-5 1089-98 
C07411C108 * 740 ~ 248-4 ~ 289-4 C074HC374 * 739 C074HC1646 * 739 245-5 

456-51 C07411C110 * 740 C074HC1648 * 739 * 3874 COP1835 * 3876 
C074HC1107 * 739 C074HC1670 * 739 

245-9 1089-61 461-73 c074HC377 * 739 C07411C1109 * 739 ~ 246-15 
~ 288-5 * 3876 C07411C1688 * 739 

C07411C384 * 739 C07411C111 * 740 C074HC173 * 739 ~ 247-5 
~ 248-4 3485-1 

449-116 C07411CT112 * 739 C074HC174 * 739 
~ 248-7 CDP1825 461-23 * 3876 

C07411C390 * 739 C074HC1123 * 740 C07411C175 * 739 
~ 248-8 3479-58 1089-107 

453-41 C07411C1132 * 740 C07411C176 * 739 CDP18042CD 3460-16 1089-71 COP1835C * 3876 
C07411C393 * 739 C07411C1133 * 740 C07411C185 * 739 COP1804AC * 1461 CDP1825C 461-24 461-74 

451-146 C074HC1138. * 739 C07411C186 * 740 1089-12 
3479-59 * 3876 

* 740 
C074HC1139 * 739 C074HCU4049 * 740 * 1461 1089-72 3485-5 C07411C4002 C074HC114 * 740 1073-4 

458-108 COI,15332 * 3878 CDP1826C 3472-28 * 3876 C074HC1147 * 739 COI,15333 * 3878 COP1805AC * 1461 COP1831 * 3876 1089-108 C074HC40104 * 740 C07411C1151 * 740 C!1116116 * 3874 1089-14 
461-41 C!!Pl!!37 +< 3876 

C074HC40105 * .740 C074HC1153 * 740 * 3880 * 1461 COP1851 * 1475 ~ 289-3 
C074HC4017 * 739 C074HC1154 * 739 COP1800 * 1465 1073-5 1089-47 C07411C1157 * 740 COP1805C * 1461 

~ 248-5 
452-92 COP1802 * 1459 COP1851C * 1475 C074HC1158 * 740 1073-6 * 3876 

C07411C4020 * 739 1071-36 3484-15 1089-48 C074HC1160 * 739 ~ 242-11 COP1806AC * 1461 COP1852 * 1471 452-28 C07411C1161 739 ~ 289-3 * 243-19 1089-13 465-171 C074HC4024 * 739 C074HC1162 * 739 245-5 * 1461 ~ 248-5 
~ 241-14 451-165 C07411C1163 * 739 245-9 1073-7 * 3876 
~ 247-5 C07411C4040 * 739 C07411C1164 * 740 246-15 COP1806C * 1461 1089-83 * 1471 , 451-193 C07411C1165 * 740 247-5 1073-8 ~ 289-3 

1090-5 
CD74HC4049 450-29 C07411C1166 * 740 248-7 COP1821 * 3874 ~. 248-5 

~ 241-14 
C074HC4050 * 740 

C07411C1173 * 739 248-8 460-159 COP1831C * 3876 
C07411C1174 * 739 461-42 ~ 247-5 

450-62 * 3874 C074HC1175 * 739 COP1802A * 1459 ~ 289-3 COP1853 * 1466 
C074HC4051 * 740 C074HC1191 * 739 1089-19 3476-16 453-157 

242-11 * 3874 ~ 248-5 * 146G C074HC4052 * 740 C07411C1192 * 739 * 3876 
C07411C1193 * 739 243-19 1089-69 1089-41 

C07411C4053 * 740 245-5 COP1821C * 3874 3484-25 COP1853C * 1466 C07411C1194 * 740 
~ 289-3 C074HC4060 * 739 C074HC1195 * 740 245-9 3476-47 453-158 

452-46 C074HCT20 * 740 246-15 * 3874 ~ 248-5 * 1466 
C07411C42 * 739 C07411CT221 740 247-5 1089-70 * 3876 1089-42 * 454-9 C07411C1238 * 739 ~ 248-7 COP1822 * 3874 1089-84 COP1854 * 1476 
C07411C4511 * 739 C074HCT240 * 740 ~ 248-8 461-7 ~ 289-3 2487-55 

455-64 C07411CT241 * 740 * 1459 ~ 288-6 ~ 248-5 ~ 241-15 

C07411C4514 * 739 C07411CT242 * 739 1071-37 ~ 248-6 CDP1832 461-43 * 1476 
454-137 C07411CT243 * 739 242-11 * 3874 ~ 289-3 1089-115 

C07411C1244 * 740 243-19 3474-15 ~ 248-5 ~ 241-15 
C07411C4520 * 739 C07411CT245 * 739 245-5 ~ 288-6 3484-16 COP1854A * 1476 451-148 C07411CT251 * 740 24579 ~ 248-6 ~ 289-3 464-85 
C074HC4538 * 740 C07411CT253 * 740 246-15 * 3874 ~ 248-5 ~ 241-15 

462-60 C07411C1257 * 740 247-5 1089-67 1089-85 * 1476 
C07411C533 * 739 C07411CT259 * 739 248-7 ~ 288-6 ~ 289-3 1089-116 

460-25 C07411CT266 * 740 248-8 ~ 248-6 ~ 248-5 ~ 241-15 

Arranged alphanumerically from left to right. 
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D.vlci Pltl-L1nl DIVlcl PI.a-Lie. DIVlcl PI~a-Licl Dovlt' Pa,a-L1ca Davlta PI.a-Liu Davie. PI~J·L1r.a 

RCA Solid Stato COPI872C * 1473 COPIIlSG02 *·1957 1.1S10825 * 1959 SP7411C04 * 766 SP74SC23B * 761 

Divioion (Cont'd) 465-172 CDP11lS663 * 1957 1.1 S 11.0 I 00 * 1959 451-6 SP74SC239 * 761 
* 1473 COPI8S693 * IS60 r.:5IA0200 * 1959 SP7411Cl0 * 7G6 SP74SC240 * 761 

COP1854AC * 1476 1090-6 1629-1 1.151A0300 * 1959 457-72 465-77 
2487-38 COPIB73C * 1467 COPI8S694 * 1960 1.1SIA0400 * 1959 SP7411CI07 * 768 SP74SC241 * 761 ; \I 241-15 454-91 1629-2 1.:5IA05 * 1959 456-89 465-93 

* 1476 * 1467 CDP18S695 * lS60 1,:SI,\07 * 1959 SP7411CI09 * 768 SP74SC244 * 761 
1089-117 1089-132 CDP18U42CD 1089-55 1.1SI,\08 * 1959 456-128 465-57 

\I 241-15 CDPI874C * 1473 \I 286-6 I.~SIAIO * 1959 SP74HCIl * 766 SP74SC245 * 761· 
COPI855 * 1478 465-173 CDP6402D * 1476 1.ISIAIl * 1959 456-166 465-143 

~ 1089-35 * 1473 464-86 1.1S 1:.1 20 * 1959 SP74HC112 * 763 SP74SC373 * 761 
0') 

\I 248-3 1090-7 * 1476 1.1SH.140 * 1959 456-74 459-188 ". 

COPI855C * 1478 COPIB75C * 1473 2487-48 1.:SH.I40E * 1959 SP7411C113 * 768 SP74SC374 * 761 

~ 1089-36 465-174 CDP0402E * 1476 1.1SI:.141 * 1959 456-71 456-55 
\I 248-3 * 1473 464-87 1.ISlr.14IE * 1959 SP74HCI25 * 768 SP74SC540 * 761 '0< 

CDPI856 * 1472 1090-8 * 1476 mmso * 1959 ~~9-133 ~!'7~::~:;~1 ;. 7:;1 -
1089-137 COPI876 * 1482 2487-49 l.lI'/S5101 * 3874 SP74HCI26 * 768 SP74SC573 * 761 

\I 248-7 1089-128 CDP65516 * 3870 MWS5101DL3 3474-60 449-132 459-189 
CDPI856C * 1472 COPI876C * 1482 COP68D5 * 1487 MWS5101EL2 3474-14 SP741lCI38 * 769 SP74SC574 * 761 

1089-138 1089-129 CDP6805E2 1073-9 MWS5101EL3 3474-61 SP7411CI39 * 769 456-56 
\I 248-7 COPI877 * 1479 CDP6805F2 1073-10 1.I\"IS5114-1 * 3874 454-66 SP75HC138 454-92 

COP1857 * 1472 1089-49 CDP6805G2 1073-11 . 3478-75 SP7411C14 * 705 
1089-143 COP1877C * 1479 COP6BIB * 1491 1.I\'/S5114-2 * 3874 465-38 Signotico 

\I 248-7 1089-50 CDSIV 1628-4 3478-52 SP741lCI47 * 769 
COPI857C * 1472 COPI877CO * 1479 C040061 3473-33 l.mS5114-3 * 3874 454-165 100101 470-35 

1089-144 1089-51 CPP6823 * 1491 3478-8 SP74HC148 * 769 100102 470-37 
\I 248-7 COPI8770 * 1479 OEP1832 * 3077 1.I\'/S5114'\ * 3874 454-162 100107 470-39 

COPI858 * 1468 1089-52 GPOOI * 409 3479-14 SP741!C153 * 769 100112 470-23 
1089-149 COPI878C * 1480 1086-93 l.mS5114A-5 * 3874 461-86 100114 470-93 

CDPI858C * 1468 1089-131 GP201 *409 3479-15 SP741!CI57 * 769 100117 470-31 
1089-150 CDP1879 * 14BI 1086-97 PA20250 * 4518 461-106 100118 470-33 

CDP1C59 * 1468 1089-73 GP301 * 409 4141-99 SP741!CI53 * 769 100122 470-16 
1089-155 CDPI879C * 1401 1086-99 PA20450 * 4518 461-110 100123 470-25 

COP1859C * 146B 1089-74 GP302 * 409 4141-100 SP7411CI60 * 769 100131 470-27 
1089-156 COP1881 * 3879 1086-100 PA20550 * 4518 452-149 100149 3459-65 

CDP1860 1089-62 COPI8B2 * 3879 GP501 * 409 4141-101 SP741lCI61 * 770 3459-66 
CDP1861 * 1485 CDP18S601 1757-20 1086-95 PA20S50 * 4518 451-65 100150 470-42 

1089-122 CDP18S60lA * 1956 GP504 * 409 4141-102 SP7411CI62 * 770 100151 470-29 
COP18S1C * 14&6 CDPI8S602 * 1956 1086-94 PA2100:! * 4518 452-121 100155 470-63 

1089-123 1757-19 GP505 * 409 4141-103 SP7411C163 * 770 100158 470-68 
CDPIB62 * 1485 CDP18S603 1757-21 1086-98 PA40550 * 4518 451-41 100160 470-91 

1089-21 COPIBS503A * 1956 GP507 * 409 4141-104 SP74HC174 * 770 100163 470-59 
COl'1862C * 14£6 CDP18S604 1757-22 1086-96 

1089-22 CDPIOS604B * 1956 HCF40958 456-67 
PA40350 * 4518 455-178 100164 470-65 

COPISG3 * 1485 COP1I1S!l05 * 1!l56 UAIOl50 * 4518 
4141-105 SP74flC175 * 770 100166 470-13 

1089-53 1757-23 4141-88 
PI\41000 * 4518 455-160 100170 470-19 

COP1863C * 1485 * 1956 1.!AI0250 * 4518 
4141-106 SP7411CI92 * 770 100171 470-61 

1089-54 1629-3 4141-89 
PA41200 * 4518 452-182 100415 3475-43 

COP1864 * 1486 COPICS605 * 1956 1.1,\10350 * 4518 
4141-107 SP7411CI93 * 770 100415A 3475-36 

1089-109 1757-25 4141-90 PI.60550 * 451B 451-103 1004188 3475-30 

COl'I1I64C * 1486 CDPIBS607 * 1956 r.I,\10500 * 4518 
4141-103 SP741!C20 * 7115 100422 3473-58 

1089-110 1757-24 4141-91 PI.61200 * 4518 457-35 100422A 3473-56 

COl'1866 *' 1469 COP18S608 * 1956 1.!,\30150 * 4518 
4141-109 SP7411C240 * 770 1004228 3473-46 

10S9-25 1757-26 4141-92 TCC-244 3474-16 465-76 100470 3481-37 

CDP1666C * 1469 CDPI8S50~ * 1956 r.1A30250 * 4518 51'7411C253 * 771 100470A 3481-29 

1089-26 1757-27 4141-93 SEEa Technology, 461-93 10100 468-34 

COP1867 * 1469 COPI8S610 * 1956 1.1.\60150 * 4518 Inc. 8P7411C257 * 771 10101 468-57 

1089-27 1757-28 4141-94 461-122 10102 468-29 

CDP1667C * 1469 CDP18S620 * 1957 1.1.\60250 * 4518 5133-350 * 3891 SP74/lC250 * 771 10103 467-150 

1089-28 COPI8S621 * 1957 4141-95 3467-1 461-125 10104 467-133 

CDP1868 * 1469 CDPI8S522 * 1957 1.IAG0400 * 4518 5143 * 3696 SP7411C266 * 171 10105 468-50 

1089-29 CDP11lS623A * 1957 4141-96 3467-20 459-57 10106 468-22 

CDP1861lC * 1469 CDP18S625 * 1957 1.!A60550 * 4518 5213-250 * 3382 SP7411C27 * 766 10107 468-95 
1089-30 COPI8S626 * 1957 4141-97 3455-44 458-140 10108 467-125 

COPI869 * 1482 COP18S627 * 1957 ImOBOO * 4513 5213-350 * 3802 SP7411C2S0 * 171 10109 468-42 
1089-124 COP18S628 * 1957 4141-98 3455-53 449-114 10110 467-145 \ 

\I 257-8 COPIBS629 * 1!l57 1.!S2COO * le50 521311 * 3832 SP7411C30 * 767 10111 468-9 
\I 285-11 COP18S630 * 1957 1629-4 3455-45 457-147 10112 468-16 

COPI85!lC * 1402 COPI8S631 * 1957 1.1SE3001 * lS51 5223 * 3JlOO SP7411C32 * 767 10113 468-88 
1089-125 COP11lS632 * 1957 r,:S1800 * 1959 3455-56 458-62 10114 469-104 

\I 257-8 CDP18S640A * 1957 1.1S18000 * 1959 0001 * 1492 SP7411C365 * 771 10115 469-112' 
\I 285-11 COP18S640Al * 1957 r.1SICGO", * 195!! 1100-108 465-14 10116 469-105 

COPI870 * 1482 C!lPle~5.tlA * 1!l57 r.:SII:O::13 * 1!l:i9 E5213 * 32e!l :;nWC.t2 * 7Q7 10117 468-76 
1089-126 CDP1BS642 * 1958 l.tSICOI2 * IS59 3455-46 454-10 10118 468-63 

\I 257-8 COPI8S643A * 1958 1,1S18016 * 1959 1.15213 * 3889 SP74IJC73 * 767 10119 468-69 
\I 285-11 CDP18S644 * 1958 1.1S18020 * 1959 3455-54 456-90 10121 468-83 

CIlPI870C * 1482 CDP11lS646 * 1957 1.1SIC024 * 1959 SP7411C74 * 767 10123 467-91 
1089-127 COPIDS647 * 1958 r.1S11l025 * 1959 Somi Procoo!lCO 455-109 10124 469-79 

\I 257-8 COP18S648 * 1958 1.ISIB04 * 1959 Inc. SP7411C76 * 767 10125 469-74 
\I 285-11 COP18S650 * lS57 1.1S180B * 1959 456-129 10129 469-107 

COPI071 * 1484 CDPlaS651 * 1957 1.1S1812 * 1959 SP54SC240 465-75. SP74IJC80 * 767 10130 468-103 
2468-8 CD?I8SG52 * 1957 1.IS1816 * 1959 SP54SC241 465-92 449-57 10131 467-107 

* 1484 COPI8S653Vl * 1957 r.:81820 * 1959 SP54SC244 465-56 SP7411ce5 * 767 10132 468-115 
1089-23 CDPI8S653V2 * 1957 1.1S1824 * 1959 SP54SC245 465-142 459-32 10133 468-129 

COP1871C * 1484 CDP18S653V3 * 1957 r,:S1825 * 1959 SP54SC373 459-186 8P74HC90 * 768 10134 468-109 
2468-10 COPI8S653V4 * 1957 1.!SI81l00 * 1959 SP54SC374 456-53 452-101 10135 467-124 

* 1484 COP1BS654 * 1959 1.!SIBIl04 * 19S9 SP54SC573 459-187 SP74J:C93 * 769 10136 467-51 
1089-24 CDP18S657 * 1950 1.ISIS808 * 1!l59 SP54SC574 456-54 451-149 10137 467-58 

COPI871CO * 1484 CDPI8S658 * 1958 1.1SIB812 * 1959 SP741lCOO * 71:6 SP7411CXXX * 764 10139 468-145 
2468-11 . COPI8S660 * 1957 1,IS10916 * 1959 457-115 SP74SCI37 * 761 3459-8 

COPI0710 * 1484 COP18S6618 * 1958 1.1S18820 * 1959 SP741lC02 * 766 8P74SCI38 * 761 10141 469-63 
2468-9 CDP18S661V3 * 1958 1,ISI8824 * 1959 458-177 SP74SCI39 * 761 3489-52 

IT Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Davlca Paga-lina Devlca Pagl-line Dlvlce Pags-lin. Davici Pagl-lin. Davici Pagl-line Devici Pagl-lin. 

Signetics (Cont'd) 2664A-20 * 3907 54365A 165 54LS174 486-74 54S08 489-178 74164 502-23 
3486-34 485-18 54LS175 485-143 54S10 491-28 3490-120 

10145 468-156 2664A-25 * 3907 54366A 113 54LS181 475-46 54S11 489-82 74165 592-74 
3470-93 3486-59 485-19 54LS190 482-15 54S112 ~88-131 3490-53 

10149 468-150 2664A-30 * 3907 54367A 166 54LS191 479-161 54S113 488-94 74166 562-94 
3459-67 3486-85 485-20 54LS192 481-159 54S13 507-99 3490-66 

10155 468-142 2664A-45 * 3907 54368A 114 54LS193 480-24 54S133 492-131 7417 484-131 
3470-76 3486-115 485-19 54LS194A 501-166 54S134 492-113 74170 496-173 

10158 469-48 2664AE-30 * 3907 5437 491-93 54LS195A 3489-16 54S135 494-162 74173 486-27 
10159 469-43 3486-86 5439 491-42 54LS20 490-129 54S139 483-86 74174 486-53 
10160 469-125 2664AM·35 * 3907 5440 490·5 54LS21 489·7 54S140 484-57 74175 485-121 
10161 467·76 3486·108 5442 483·18 54LS221 500·147 2471-55 74180 508·165 
10162 467·68 2664AM-45 * 3907 . 5450 492·153 54LS240 503·159 54S151 499·191 74181 475·9 
10164 469-54 3486·116 5451 492·174 54LS244 504-9 54S153 498-60 74190 481-171 
10165 469-117 2670 3453-63 5460 493-26 54LS245. * 779 54S157 499-58 74191 479·132 
10171 467-86 2671 1103-1 5473 487·181 505·13 54S158 498·152 74192 481·135 
10172 467·81 2672 1093·106 5474 485·63 54LS251 500-67 54S172 497·28 74193 479·182 
10173 468-134 26810 2486·64 5475 495·126 54LS251A 500-58 54S174 486-85 74194 501·149 
10174 469-37 26814 2486-65 5476 488·45 54LS253 497·161 54S175 485·154 3488-84 
10175 468-141 26818 2486-66 5483 476·58 54LS256 498·100 54S181 475·61 74195 501·48 
10176 467-118 3001 * 1512 5485 474-57 54LS257 498-178 54S182 475·89 3489·17 
10179 467-7 3002 * 1512 5486 495-20 54L5258 498·101 545189 3471-54 74199 502-60 
10180 467·15 3207A 2483·43 5490 480·50 54LS259 496·44 54S195 501·73 3490-12 
10181 467-28 3207A·l 2483-44 5491 502·130 54LS26 491-76 54S20 490-138 7420 490·93 
10188 467-36 32128-45 3487-36 3491-11 54LS260A 494-20 54S240 503-160 7421 488-168 
10189 467-40 5373545373 * 783 5492 482·36 54LS261 475·105 54S241 504·73 74221 500·139 
10192 467·95 5.374545374 * 783 5493 479-39 54LS27 494·59 54S244 504·17 7425 494·1 
10210 468-10 5400 492·7 5494 3489-83 54LS273 486·165 54S251 500-68 7426 484·90 
10211 468·11 5402 494-92 5495A 501-87 54LS279 495·178 54S253 498·10 7427 494-40 
10231 467·108 5403 491-138 3488·83 54L528 494-136 545257 498-188 74279 495-165 
10415 469-22 5404 477·163 5496 501-187 54LS283 476-83 54S258 498·112 7428 494·95 
10415A 3475-44 5408 489·131 3489-110 54L5290 480-71 54S260 494-26 74298 499·73 
104158 3475-31 5410 490·177 54F-TTL * 775 54LS293 479·64 54S273 486·169 7430 492-70 
10422 3473-59 54107 487·180 54FOO 492-25 54LS2958 501-30 54S280 509-21 7432 493·128 
10422A 3473-57 54109 487·117 54F04 477-180 54LS298 499·103 54S301 3473·16 7433 494-64 
104228 3473·47 5411 489-41 54F139 483-62 54LS30 492·98 54S32 493-164 74365A 166 
10470 3481-38 54116 495·101 54F157 499·32 54LS32 493-156 54S350 508·61 485-20 
10470A 3481-30 54121 500-103 54F158 498-126 54L533 494·77 54S37 491-115 74366A 115 
2064-20 3485·71 54123 500·163 54F181 475-28 54LS363 496·84 54S373 496·100 485-21 
23128-25 * 3901 54125 476·137 54F20 490·109 54LS365A 477·16 54S374 487·34 74367A 168, 

3487·25 54126 476-111 54F241 504-37 54LS366A 477·140 54S38 491-65 485-22 
23128-30 * 3901 54128 2472·32 54F242 503-62 54LS367A 477·17 54S40 490-42 74368A 117 3487-28 5413 507·77 54F243 503·63 54LS368A 477·141 54551 493·15 485·21 23256A * 3903 54132 507·125 54F244 503-174 54LS37 491·111 5.4S534 * 789 7437 491-94 3487-43 5414 507·155 54F257 498-164 54LS373 * 783 486-143 7438 491-43 2332·20 * 3897 54145 482·146 54F258 498·86 496-85 54S64 493·109 7439 491·44 3485-75 54147 509-31 54F373 496·66 54LS374 * 783 54S65 493·117 7440 490-6 2332-25 * 3897 54148 508-135 54F374 487·5 487·23 54S74 485·106 7442 483·19 3485·78 54150 500-83 54F521 474·90 54LS375 495·141 54S85 474·66 7445 482·136 2332-30 * 3897 54151 499·151 54F533 496·126 54LS377 487·55 54S86 495·56 7450 492·154 3485·94 54153 498·23 54LS378 486-101 
2332-45 * 3897 54154 484-34 54F534 486·131 54LS38 491·61 68652 * 1520 7451 492·175 

3486·20 54155 483·129 54F64 493·103 54LS390 481·58 68653 * 1520 7473 487·183 

2364·20 * 3899 54156 483-97 54F86 495·30 54LS393 479-19 68661 * 1521 7474 485·64 

3486·44 54157 499-17 54LSOO 492·44 54LS395A 501·127 68681 2486-67 7475 495·127 

2354·25 * 3899 54158 498-116 54LSOl 491-178 54LS40 490-33 7400 492·8 7476 488·46 

3486-67 5416 484·154 54LS02 494·135 54LS42 483·35 7402 494·94 7483 476·59 

2364-30 * 3899 54160 480·138 54LS03 491·179 54LS445 482·125 7403 491·139 7485 474·59 

3486·70 54161 478·115 54LS04 478·13 54LS490 481·59 7404 477·164 7486 495·21 
2364-35 3486·107 54163 478·165 54LS05 477-92 54LS51 493·7. 7405 477-64 7490 480·51 
2364-45 * 3899 54164 502·22 54LS08 489·170 54LS54 493-95 7406 485·4 7491 502·131 

3487·5 3490-118 54L509 489-114 54LS540 *2775 7407 484-141 3491·12 
2616·30 3485·8 54165 502·73 54LS10 491·19 2471·17 7408 489-132 7492 482-37 
2616-35' 3485·26 3490-52 54LS107 488-26 54LS541 *2775 7410 490·178 7493· 479·40 
2616-45 3485·49 54166 502-93 54LS109 487·144 504-62 74107 487-182 7494 501·136 
2616A·25 3485-3 3490-65 54LSll 489-73 54LS623 505·111 74109 487·118 3489-84 
2632A·20 * 3905 5417 484·130 54LSl12 488-122 54LS641 *2772 7411 489-42 7495A 501·88 

3485·72 54170 496·172 54LSl13 488-85 504·157 74116 495·102 3488·85 
2632A-25 * 3905 54173 486-26 54LS125A . 476-151 *2772 74121 500-104 7496 502·1 

3485·76 54174 486·52 54LS126A 476-126 2478·16 74123 500·.164 3489·112 
2632A·30 * 3905 54175 485·120 54LS13 507·93 54LS642 *2772 74125 476-138 74F·TTL * 775 

3485-88 54180 508·164 54LS132 507·136 2478·17 74126 476-112 74FOO 492·26 
2632A·35 * 3905 54181 475-8 54LS136 494·182 54LS645 505-14 74128 484·112 74F02 494·118 

3485·110 54190 481·170 54LS138 483·179 54LS670 497·23 2472·30 74F04 477-181 
2632A·45 * 3905 54191 479·131 54LS139 483-76 3470·68 7413 507·78 74F08 489-153 

3486-8 54193 479·181 54LS14 507-169 54LS73 488-27 74132 507·126 74Fl0 490-193 
2632AE·30 * 3905 54194 501·148 54LS151 499·178 54LS74A 485·98 7414 507·156 74Fl09 487-133 

3485-89 3488·82 54LS153 498·50 54LS75 495·142 74145 482-147 74Fll 489-55 
2632Ar.1·35 * 3905 54195 501·47 54LS154 484-42 54LS76 488·60 74147 509·32 74F138 483-160 

3485·111 54199 502·59 54LS155 .483-142 54LS83A 476·84 74148 508-136 74F139 483·63 
2632AF.1·45 * 3905 5420 490·92 54LS156 483·110 54LS85 474-58 74150 500·84 74F153 497·80 

3486·9 5421 488·167 54LS157 499-47 54LS86 495-46 74151 499-152 74F157 499-33 
2650A 1073-24 54221 500-138 54LS158 498·141 54LS90 480-72 74153 498-24 74F158 498-127 
2650A·l 1073-25 5425 493·181 54LS160A 480·168 54LS92 482-48 74154 484·35 74F181 475-29 
2653 2467·32 5426 484-89 54LS161A 478·146 54LS93 479-65 74155 483-130 74F190 481-75 

\I 257·10 5427 494·39 54LS162A 481·27 54LS958 501·99 74156 483-98 74F191 479-80 
\I 257·15 54279 495-164 54LS164 502·43 54LS96 502·5 74157 499·18 74F195 501-52. 
\I 257·16 5428 494-93 3490-119 3489-111 74158 498-117 74F20 490·110 
\I 258·2 54298 499-72 54LS168A 481·112 54S00 492-53 7416 484-155 74F240 503-128 
\I 259-9 5430 492-69 54LS169A 479-111 54S02 494·147 74160 480-139 74F241 504·38 

2664·25 * 3907 5432 493-127 54LS170 3470·56 54S04 478-22 74161 478·116 74F242 503·64 
3486-58 5433 494·63 54LS173 486-38 54S05 477-101 74163 478-166 74F243 503·65 

Arranged alphanumerically from left to right. 
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Davlc. PI~I-lina Dovlce Paga-lInB DavlcB PIGa-line Davlce PI.B-lIne D£¥lcB Plca-lina Davici P"I-lin. 

Signctic3 (Cont'd) 74LS245 * 779 74S05 477-102 8885 2465-61 MB105 2899-99 N82S104 3457-109 
505-15 74S08 489-179 8891 2465-27 MB125 2899-100 N82S104A 3457-103 

74F244 503-175 * 779 74S10 491-29 8A 1200 4141-110 MB126 2899-101 3457-110 
74F245 503-29 2479-29 74S11 489-83 ~ 232-13 MB140 2899-102 N82S105 3457-113 
74F253 497-81 74LS251A 500-59 74S112 488-132 8A 1260 4141-111 MB512 2899-66 N82S105A 3457-106 ~'V' .. 

74F257 498-165 74LS253 498-1 74S113 488-95 ~ 232-13 MB513 2899-67 3457-114 (111 
74F258 498-87 74LS256 495-96 74S133 492-132 8A 1542 4141-112 MB561 2898-168 N82S106 3458-1 (~) 
74F280 505-158 74LS257A 498-179 74S134 492-114 11 232-13 MB562 2898-169 N82S107 3458-2 ~ 
74F32 493-143 74LS258A 498-102 74S135 494-163 8S2105 * 3915 MC1408-7 2443-36 N82S115 3461-44 
74F350 508-58 74LS259 496-45 74S138 483-189 8T3404 496-22 MC1408-8 2442-37 N82S123 3459-42 @ 
74F352 497-125 74LS26 491-77 74S139 483-87 8TS805 * 793 MG1456 2933-11 N82S126 3459-87 
74F353 497-93 74LS260 494-21 74S140 484-58 496-88 MC1488 2469-58 N82S129 3459-89 ~ 74F373 496-67 74LS27 494-60 2471-56 8TSS05 * 793 MC1489 2473-25 N82S130 3460-54 
74F374 487-6 74LS273 486-166 74S151 499-192 486-113 MG1489A 2473-34 N82S131 3460-59 ~ 74F521 474-91 74LS283 476-85 74S153 498-61 8TS807 * 799 MC1496 2962-102 N82S137B 3461-107 
74F533 496-127 74LS290 480-73 74S157 499-59 4!)S~[!:J ~:'G 1.50:3-3 2~';2-30 3461-107 '--

74F534 486-132 74LS293 479-66 74S158 498-153 BTSOOS * 799 MG1556 2925-51 N82S141 3461-45 
74LS295B 501-31 74S168 481-114 486-114 MG1558 2938-60 

74F545 503-30 74LS298 499-104 74S169 479-119 8X01A 2467-8 MG1596 2962-103 
N82S147A 3461-14 

74F581 477-36 74LS30 492-99 74S172 497-29 8X08 2945-142 MC3302 2895-48 N82S151 3457-78 
74F582 477-37' 74LS32 493-157 3470-78 8X300 1073-33 MG3303 2943-58 N82S152 3457-81 
74F585 507-175 74LS33 494-78 74S174 486-86 '1 247-1 MG3403 2944-16 N82S152A 3457-79 
74F588 504-78 74LS363 496-86 74S175 485-155 8X300KT100SK 1763-3 MG3410 2445-27 1182S153 3457-82 
74F646 505-77 74LS365A 477-18 74S181 475-62 8X305 1073-34 MC3410G 2447-29 N82S153A 3457-80 
74F647 505-53 74LS366A 477-142 74S182 475-90 11 248-9 MG3503 2942-46 N82S154 3457-97 
74F648 ' 505-78 74LS367A 477-19 74S194 3489-41 9386 495-68 MG3510 2447-19 N82S155 3457-100 
74F649 505-54 74LS368A 477-143 74S195 501-74 9601 500-113 MJll-2 2899-138 N82S156 3457-98 -
74F74 485-79 74LS37 491-112 3489-42 ACE/CCLlIlAXXX * 4522 MJ121 2899-139 N82S157 3457-101 
74F86 495-31 74LS373 * 783 74S20 490-139 AM26LS29 2469-51 MJ123 2899-140 N82S158 3457-99 
74LSOO 492-45' 496-87 74S240 503-161 AM26LS30 2469-64 MJ150 2899-169 N82S159 3457-102 
74LSOl 491-180 74LS374 487-24 74S241 504-74 2472-25 MLA24 4141-113 N82S180 3463-4 
74LS02 494-137 74LS375 495-143 74S244 504-18 AM26LS31 2472-48 MLA36 4141-114 rJ82S181 3463-19 
74LS04 478-14 74LS377 487-56 74S251 500-69 Ar.i6012 * 3333 rJ25S10 508-67 N82S181A 3462-93 
74LS05 477-93 74LS378 486-102 74S253 498-11 2457-32 N3000 1049-2 1182S181B 3462-77 
74LS08 489-171 74LS38 491-62 74S257 498-189 868430 * 1525 N3001 506-162 N82S183 3462-111 
74LS09 489-115 74LS390 481-60 74S258 498-113 C700 * 4524 ~ 244-7 N82S185 3464-38 
74LS10 491-20 74LS393 479-20 74S260 494-27 CA3081 2890-98 11 244-11 N82S185A 3463-114 
74LS107 488-28 74LS395A 501-128 74S273 486-170 CA3082 2890-92 1085-59 , N82S185B 3463-108 
74LS109 487-145 74LS40 490-34 74S280 509-22 CA3089 2901-60 11 244-7 N82S19 3472-31 
74LSll 489-74 74LS42 483-36 74S32 493-165 CA3089D2 2901-61 ~ 244-11 N82S191 3464-115 
74LSl12 488-123 74LS445 482-126 74S350 508-62 CA3183 2889-162 N3002 476-39 N82S191A 3464-6 
74LSl13 488-86 74LS490 481-61 74S37 491-116 DAC-08 2441-35 11 243-18 N82S21 497-57 
74LS125A 476-152 74LS51 493-8 74S373 496-101 DAC-08A 2440-34 11 244-7 3471-122 74S374 487-35 
74LS126A 476-127 74LS54 493-96 

74S38 491-66 
DAC-08C 2443-44 11 244-11 N82S210 3475-15 

74LS13 507-94 74LS540 *2775 74S40 490-43 
DAC-08E 2441-52 1085-57 N82S212A 3475-13 

74LS132 507-137 2471-19 
74S51 493-16 

DAC-08H 2440-35 ~ 243-18 N82S23 3459-35 
74LS136 494-183 74LS541 * 2775 74S534 * 789 

DS8880 2465-68 11 244-7 N82S25 3471-45 
74LS138 483-180 504-64 486-144 E/CCL/IlAXXX * 4522 ~ 244-11 N82S321 3466-32 
74LS139 483-77 *2775 74S64 493-110 

ECL-l00l( * 774 1049-3 rJ82S41 495-5 
74LS14 507-170 2470-49 74S74 485-107 ECL-l0X. * 773 11 243-18 N82S42 \ 495-83 
74LS151 499-179 74LS569 479-169 74S85 474-67 IIE40003 * e04 ~ 244-7 N82S50 482-120 
74LS153 498-51 74LS620 505-112 74S86 495-57 HEF4738 1092-68 11 244-11 N82S52 483-39 
74LSl54 484-43 74LS623 505-113 76LS641 *2772 1102-47 N3101A 3471-20 N82S62 509-23 
74LS155 483-143 74LS640 504-133 GOOO * 1975 HEF4750 2945-133 rJ4066A 2417-50 N82S71 501-120 
74LS156 483-111 2478-62 8021 1073-26 HEF4751 511-114 rl5039 * 1523 N82S82 476-93 
74LS157 499-48 74LS640-1 504-134 8035 1073-27 LF298 2967-136 1158451 * 1525 N82S83 474-15 
74LS158 498-142 2478-63 8039 1073-28 LF355 2932-48 N74LS301 497-59 N8S150 3457-77 
74LS160A 480-169 74LS641 504-158 8040 \ 1073-29 LF356 2932-55 1!8040 * 1523 N8T05 2463-128 
74LS161A 478-147 2478-18 8048 1073-30 LF398 2967-137 lla059 * 1523 N8T06 2463-95 
74LS162A 481-28 74LS641-1 504-159 8049 1073-31 LMlll 2891-50 N8202 503-12 N8T09 484-63 
74LS163A 478-189 

2478-19 8050 1073-32 LM119 2893-36 N8230 499-131 2469-35 
74LS164 502-44 74L5642 *2772 82L16 * 3938 LM124 2913-75 N8233 499-19 

N8Tl0 486-28 
3490-121 

504-105 82LS17 * 3938 LM139A 2895-6 N8234 498-76 
N8T125 504-135 

74LS168A 481-113 *2772 82PS181 3463-59 LM158 2913-38 N8235 498-67 
2479-30 

74LS169A 479-112 
2478-20 825100 * 3911 2938-30 118242 495-69 

N8T126 2477-17 
74LS170 497-11 

74L5642-1 *2772 825101 * 3911 LM1870 2901-139 495-79 
N8T127 508-16 

3470-57 
504-106 82S102 * 3913 LM1880 2904-80 118250 482-117 

2477-18 
74LS173 486-39 

*2772 82S103 * 3913 LM193 2893-45 118252 483-20 
N8T128 508-28 2478-21 82S104 * 3915 LM193A 2893-7 N8262 508-166 

74LS174 486-75 74LS645 505-16 ' 82S137 * 3926 LM211 2891-51 118266 498-72 2477-31 
74LS175 485-144 2479-1 82S147 * 3928 LM219 2893-37 118271 501-116 N8T129 508-29 
74LS181 475-47 74LS670 497-24 825150 * 3917 LM224 2913-76 3488-52 2477-32 
74LS191 479-162 3470-69 3457-69 LM239A 2895-30 N8273 503-23 N8T13 2469-10 
74LS192 481-160 74LS73 488-29 82S151 * 3917 LM258 2913-39 3491-38 N8T14 2473-16 
74LS193 480-25 74LS74A 485-99 3457-70 2938-31 N8274 503-20 N8T15 2469-19 
74LS194A 501-167 74LS75 495-144 82S152 * 3919 LM2901 2895-42 N8277 503-7 N8T16 2473-5 
74LS195A 501-64 74LS76 488-61 3457-67 LM2903 2894-3 3491-30 N8T20 500-93 

3489-18 74LS83A 476-86 825153 * 3919 LM293 2893-57 118280 480-102 N8T22 500-114 
74LS197 478-80 74LS85 474-60 3457·68 LM301A 2931-58 N8281 478-65 N8T23 2469-3 
74LS20 490-130 74LS86 495-47 82S154 * 3921 LM311 2892-44 N82HS137 3462-2 118T24 2473-10 
74LS21 489-8 74LS90 480-74 82S155 * 3921 LM319 2894-16 3462-2 N8T245 505-17 
74LS240 503-149 74LS92 482-49 825156 * 3921 LM324 2913-77 N82HS180 3462-100 N8T26A 508-17 

2471-18 74LS93 479-67 82S157 * 3921 LM339 2895-31 N82HS195 3465-97 2477·19 
74LS241 504-63 74LS95B 501-100 82S158 * 3921 LM358 2913-50 N82LS181 3463-64 N8T28 508-30 

2470-47 3488-86 82S159 * 3921 LM381A 2898-8 N82S09A 3472-29 2477-33 
74LS242 503-86 74LS96 502-6 825181 * 3930 LM387 2898-9 N82S100 507-12 r:3T31 * 1502 

2477-2 3489-113 82S185 * 3!132 LM393A 2893-58 3458-22 * 1504 
74LS243 503-87 74S00 492-54 82S1~1 * 3934 L5641 * 2772 N82S101 507-13 508-81 

2477-3 ~ 74S02 494-148 82S195 * 3936 r.lArl35DO * 1975 3458-18 * 1502 
74LS244 504-10 74S03 491-191 82S212 * 3924 r.1M15500 * 1975 N82S102 3457-71 * 1504 

2470-48 74S04 478-23 8881 2465-143 1.18101 2899-98 N82S103 3457-72 1096-81 

~ Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted, 
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Plgt-Llne Device Plge-Llnt Davlea PIGa-Line Davlet Paga-Llna D!vlea PI:,-Llne Davlet Plu·-Llne 

SigneticG (Cont'd) 118X350 * 1501 NE5514 2909-11 S8271 501-117 SOT33 * 1502 SM7000 2896-39 
* 1509 NE5517 2938-16 3488-54 * 1504 SAA7010 2896-40 

* 1502 3475-11 NE5517A 2938-17 S8273 503-24 508-91 SAA7020 2896-41 
* 1504 * 1501 IIE5520 * 3372 S8274 3491-35 * 1502 SAB1009B 2887-121 

508-83 * 1509 2964-113 S8280 480-103 * 1504 SAB1018 511-25 
* 1502 1096-100 2964-135 S8281 478-66 1096-92 SAB1018A 511-26 
* 1504 118X36 * 1502 NE5530 2938-24 S8284 480-32 S8T35 * 1502 SAB1046 511-27 

1096-85 * 1504 NE5532 2937-52 S82HS180 3463-32 * 1504 SAB1047 511-9 
118T33 * 1502 508-89 NE5532A 2937-53 S82HS181 3463-35 508-92 SAB1077 511-21 

* 1504 * 1502 NE5533 2937-54 S82HS185 3464-25 * 1502 2946-95 

508-84 * 1504 NE5533A 2937-55 S82HS195 3466-5 * 1504 SAB3013 2904-46 

* 1502 1096-76 NE5534 2926-26 S82LS16 3473-10 1096-78 SAB3021 2902-45 

* 1504 118X360 * 1501 NE5534A 2926-27 S82LS17 3473-8 S8T36 * 1502 SAB3023 2902-46 

,1096-86 * 1510 NE5535 2939-28 S82LS181 3463-68 * 1504 SAB3035 2904-52 

2477-42 1096-99 NE5537 2967-138 S82S09 3472-36 508-93 2904-63 

* 1502 
118X371 * 1501 NE5538 2938-34 3472-36 * 1502 SAB3036 2904-53 

* 1504 
1096-83 NE5539 2913-160 S82S100 507-14 * 1504 SAB3037 2904-54 

IIBX372 * 1501 2929-54 3458-26 1096-79 SAB3042 2902-47 508-85 1096-88 NE555 2951-45 S82S101 507-15 SBT39 * 1502 SAF1032 2902-48 * 1502 IIBX374 * 1501 NE556 2951-80 3458-24 * 1504 SAF1039 2902-49 * 1504 * 1510 NE556-1 2951-81 S82S102 3457-73 * 1511 SC2670AC3 1090-10 
1096-74 1096-95 IIE5560 * 3402 S82S103 3457-74 508-94 SC2670BC3 1090-11 

!lBT36 * 1502 IIBX376 * 1501 2961-20 S82S104 3457-104 S8T80 484-94 SCB2675 1100-71 * 1504 1096-77 NE5561 2961-21 3457-111 S8T90 477-65 SCB6B430 * 1525 
508-86 IIBX382 * 1501 NE558 2951-91 S82S104A 3457-105 S8T95 477-28 SCC700 * 4524 * 1502 1096-89 NE564 2945-39 3457-112 1090-39 4141-115 

* 1504 N8X41 505-159 NE565 2946-5 S82S105 3457-107 S8T97 477-29 SCtJ2621A 2905-87 
1096-75 1102-24 NE566 2946-16 3457-115 1090-40 1101-92 

N8T37 2473-59 t!8X42 * 1502 NE567 2945-155 S82S105A 3457-108 S8T98 477-152 SCN2622A 2905-86 
N8T38 2476-4 * 1504 2949-70 S82S115 3461-89 1090-41 1101-91 
IIBT39 * 1502 * 1511 IIE570 * 3391 S82S123 3459-53 SBX300-1 * 1501 SCN2636A 2906-38 

* 1504 1096-90 2947-119 S82S126 3459-115 * 1511 1101-80 
* 1511 IIBX60 * 1517 IIE571 * 3391 S82S129 3459-117 1096-69 SCN2637A 2905-88 

508-87 506-107 2947-120 S82S130 3460-87 SBX300-2 * 1501 2906-39 
* 1502 N9300 501-49 NE572 2947-121 S82S131 3460-92 * 1511 1101-103 
* 1504 N9301 482-118 NE582-1 2465-43 S82S141 3461-90 1096-70 SCN2650A 1090-9 
* 1511 N9309 497-111 2483-145 S82S150 3457-75 SBX305 * 1501 SCfl2651C * 1520 

1096-72 N9310 480-140 NE587 2464-56 S82S151 3457-76 1096-71 2487-3 
fl8T5B * 1502 N9312 499-132 NE589 2464-40 S82S152 3457-85 SBX310 * 1501 * 1520 

* 1504 N9316 478-117 NE590 2480-1 S82S152A 3457-83 * 1505 1090-14 
* 1511 N9322 499-20 1102-6 S82S153 3457-86 S8X350 3475-12 1095-29 

1096-101 N9324 ·474-61 NE591 2480-2 S82S153A 3457-84 SBX371 * 1501 SCII2652A * 1520 
N8T80 484-93 N9334 496-29 1102-7 S82S154 3457-91 1096-84 2486-92 

NE592 2888-101 SBX372 * 1501 
N8T93 478-24 119401 * 1514 NE594 2465-91 

S82S155 3457-94 
1096-93 

2487-1 
N8T95 477-26 506-16 

NE644 2906-114 S82S156 3457-92 S8X374 1096-96 * 1520 
1090-35 .. 1514 

NE645 2896-56 S82S157 3457-95 
SBX376 * 1501 

1090-12 

N8T96 477-150 2467-9 
NE646 2896-57 S82S158 3457-93 1096-80 1095-12 

1090-36 * 1514 NE648 2896-58 S82S159 3457-96 SBX382 * 1501 
1095-13 

N8T97 477-27 1085-15 NE649 2896-59 S82S16 3473-19 1096-94 1101-60 

1090-37 119403 * 1515 NE650 2896-60 S82S17 3473-18 S9309 497-112 SCII2653A * 1520 
N8T98 477-151 1085-6 OM200 2896-13 S82S180 3463-48 S9314 495-160 2948-158 

1090-38 N9602 501-3 PCA 1122 2899-141 S82S181 3463-60 S9334 496-30 * 1520 
118V41 * 1516 NE4558 2939-59 PCA1126 2899-142 S82S181A 3463-36 S9602 501-4 1090-13 

1l8X01A * 1514 NE5018 2443-6 PCA 1515 2898-170 S82S183 3463-61 SA 1034 510-80 1095-20 

506-15 1102-16 PCA1517 2898-171 S82S185 3464-39 SA1534 510-81 1101-65 

N8X02 1085-112 NE5019 2441-12 PCA 1564 2898-172 S82S185A 3464-26 SA571 * 3391 SCII2661A * 1521 

1102-35 NE5020 2446-30 PCA1566 2898-173 S82S19 3472-34 2947-122 2486-74 

1!8X02A * 1513 
IIE5034 * 3396 . PCD3320 2948-34 3472-34 SA594 2465-92 * 1521 . 

506-163 2423-1 . PCD3321 2948-35 S32S191 3151-120 SAA 1027 2906-97 1090-15 

118X300 * 1501 
NE5036 2426-13 PCD3322 2948-36 S82S191A 3464-27 2964-142 1095-30 

* 1511 
NE5037 2426-14 PCD3323 2948-37 S82S210 3475-17 SAA1056 2945-134 1101-69 

1096-67 NE5044 2948-160 PCD3340 2947-158 S82S212 3475-16 SAA1057 2900-153 SCII2661B * 1521 

118X305 * 1501 
NE5045 2949-1 PCD8571 3472-48 S82S23. 3459-51 2945-135 2486-75 

1096-68 
NE5046 2948-159 3472-48 S82S25 3471-78 SAA1058 2888-118 * 1521 

1I0X31 * 1502 
NE5090 2480-113 PCE2100 2466-15 S82S2708 3463-62 SAA1060 2463-55 1090-16 

* 1504 
NE510 2889-45 PCE2110 2466-16 S82S30 499-135 SAA 1061 2463-56 1095-31 

508-82 
NE511 2889-46 PCE2111 2466-17 S82S31 499-136 SAA1062 2463-37 1101-67 

* 1502 
NE5118 2441-2.6 PCE2112 2466-4 S82S32 499-137 SAA1063 2464-98 SCII2661C * 1521 

* 1504 
NE5119 2441-1 PCFl171 2898-38 S8T04 2463-142 SAA1082 2901-161 2486-76 

1096-82 
NE521 2894-5 2899-21 S8T05 2463-129 SAA1300 2906-129 * 1521 
NE522 2894-7 PCFl172 2898-39 S8T09 484-64 SAA3004 2901-162 1090-17 

'18X310 * 1501 NE527 2892-27 2899-22 2469-36 SAA3027 2901-163 1095-32 * 1505 NE529 2892-28 S1534 510-82 S8T10 486-29 SAA3028 2901-164 1101-68 
1096-98 NE530 2928-38 S3001 506-164 S8T125 504-136 SAA5000 2902-43 SC':2670.\ * 1521 

118X32 * 1502 NE531 2931-22 1085-60 2479-31 SAA5012 2902-44 1100-91 * 1504 NE532 2913-40 S3002 476-40 S8T126 508-18 SAA5020 2949-53 SCII2670B * 1521 
508-88 2939-31 1085-58 2477-20 SAA5025A 2949-50 1100-92 * 1502 NE535 2913-41 S3101A 3471-46 S8T127 508-19 SAA5025B 2949-51 SCII2671A * 1522 * 1504 2930-38 S54LS301 497-60 2477-21 SAA5025C 2949-52 2468-16 

. 1096-87 NE536 2935-25 3473-17 S8T128 508-31 SAA5030 2949-54 * 1522 
1l8X320 * 1501 NE538 2928-43 S68000 * 1975 2477-34 SAA5040 2949-44 1090-21 

* 1505 NE540 2896-70 S8202 503-13 S8T129 508-32 SAA5050 2949-47 1101-78 
506-142 IIE5410 * 3413 S8233 499-21 2477-35 SAA5051 2949-48 SCI12672A * 1522 * 1501 2447-20 S8234 498-77 S8T13 2469-11 SAA5052 2949-49 1090-22 

* 1506 IIE542 .. 3393 S8241 494-169 S8T245 505-18 SAA5055 2949-46 1101-81 
1096-97 2898-10 S8242 495-80 S8T32 * 1502 SAA5070 2949-124 SCI12673A * 1522 

'18X330 * 1501 NE544 2906-113 S8250 482-119 * 1504 SAA5120 2947-9 1090-23 
* 1507 NE545B 2896-55 S8262 509-1 50E\-90 SAA5125 2947-8 1101-104 

1096-73 NE550 2959-123 S8266 498-73 * 1502 SAA5150 2947-6 SC:l2673ll * 1522 
118X338. * 1501 NE5512 2909-10 S8270 487-67 * 1504 SAA5151 2947-5 1090-24 

* 1508 2938-15 3488-53 1096-91 SAA5155 2947-7 1101-105 

Arranged alphanumericaliy from left to right. 
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ADV!::rrnSt=Pts' PRODUCT INDE}( 

DIVlcl PI •• -Llna Davlca Pa~s-L1R1 Davlca PI.a-Lina Davlca Pllil-Llna Davlca Plgl-Llns Davlca PaCI-Lina 

Signcticn (Cont'd) SG1524 2961-24 TDA 1029 2421-70 TEA 1055 2949-122 DG129A 2420-94 CillB7B *2779 
5G3524 2961-25 2888-68 TEA5550 2900-71 DG129B 2420-108 2418-72 

SCU2674 * 1523 sr.IDEV10000 * 1739 2906-150 TEA5560 2901-20 DG133A 2416-9 2418-76 
1100-62 sr.1!.I.\U3500 * 1975 lOA1059B 2906-81 ULN2001 2480-74 ~ 262-14 OG1B8A *2779 

SCII26Bl * 1521 sr.Il.lA1I5500 * 1975 lOA1060 2961-26 2890-44 DG133B 2416-25 2418-88 

~ 1090-25 sr.1sm 0000 * 1745 TDA1072 2900-70 ULN2003 2480-51 ~ 262-14 2418-92 
SCI15039 * 1523 srmT16000 * 1742 lOA 1074 2896-37 2890-45 DG134A 2416-47 DG1S8B * 2779 
scr:S8000 * 1524 SI.ISFTZOOO * 1974 2965-82 ULN2004 2480-35 DG134B 2416-59 2418-102 

1081-9 sr.1SFTZOOOO * 1975 TDA1077 2948-40 2890-46 DG139A 2421-50 2418-106 
SCIl68120C * 1524 sr.ISFTZ0010 * 1975 TDA 1096 2898-24 V41 * 1516 DG139B 2421-56 DG189A * 2780 ~ 1100-39 sr.ISFTZ0300 * 1975 2962-45 VI.IE0500 * 1962 DG140A 2420-73 2419-55 
scr:5B230C * 1524 sr.ISFTZ0310 * 1975 TDA 1506 2906-82 vr.IE1500 * 1964 DG140B 2420-79 2419-59 ,-) 

1100-47 sr.ISFTZ0390 * 1975 2964-138 vr.!E3100 * 19S8 DG141A 2415-95 DG1893 * 2780 ~1 
SCI:68451 * 1525 sr.ISFTZOSSO * 1975 lOA1510 2897-124 vr.1E4300 * 1970 DG141B 2415-106 2419-56 @ scr:68681C * 1525 SI.lSFT51970 * 1972 lOA1512 2897-3 XOIA * 1514 DG142A 2421-61 2419-60 

1100-52 :;:I~~:'~::C~~O k lG:;2 lOA1515 2G37-125 AU"" * Hi13 DG 142B 2421-65 uu19JJA * 2780 1':": 
SCN8021 1093-91 SI.1V!.!EI500 * 1954 TDA 1520 2897-4 X310 * 1501 DG143A 2418-98 2419-65 
SCII8035A * 1523 sr.WI.IE2000 * 1!l66 lOA1522 2898-11 * 1505 DG143B 2418-109 2419-70 

1093-41 1769-3 TDA1524 2896-38 X33!1 * 1501 DG144A 2418-68 DG190B * 2780 
5CN8039A 1093-42 SI.lvr.IE3100 * 1958 2905-73 * 1508 DG144B 2418-84 2419-71 
sc::ao.to * 1523 S:.lvr.:moo * 1970 lOA1527 2421-27 uA723 2959-101 DG145A 2421-37 2419-73 
SCIlB048A * 1523 Sll3001 * 1512 2906-151 uA723C 2959-102 DG145B 2421-43 D:l191A * 27CO 

1093-78 SU3002 * 1512 TDA1533 2906-87 uA733 2888-104 DG146A 2418-47 2419-78 
Scuao"!!,, * 1523 SN74LS684 474-126 lOA1559 2906-83 uA733C 2888-105 DG146B 2418-54 2419-82 

1093-79 ST101 2947-109 lOA1571 2900-157 uA740C 2934-55 DG151A 2415-103 DG1919 * 2780 
SCIlB059 * 1523 ST120 2950-7 TDA1574 2900-158 uA741 2909-38 DG151B 2415-109 2419-86 
5E4558 2938-42 SU536 2934-49 TDA1578 2901-141 2929-15 DG152A 2416-23 2419-90 ~ 

SE5018 2443-7 TAA263 2897-170 lOA 1594 2463-16 uA741C 2930-54 DG152B 2416-57 DG200.\ *2779 
SE5019 2441-13 TAA310A 2897-171 lOA2015 2962-60 uA747 2938-61 DG153A 2420-77 * 2784 
SE5090 2480-114 TAA320 2887-144 TDA2054 2896-17 uA747C 2939.-54 DG153B 2420-82 2415-61 
SE510 2889-47 TAA320A 2887-145 TDA2104 2898-25 uA748 2929-30 DG154A 2420-107 ~ 262-14 
5E511 2889-48 TAA960 2887-12 2962-64 uA748C 2931-2 DG154B 2421-18 DG200A-' *2779 
SE5118 2441-27 TAA970 2887-139 lOA2105 2898-26 uA758 2901-142 DG161A 2418-51 * 2784 
5E5119 2441-2 TBA120S 2901-62 TDA2107 2898-27 uPD8741A 1094-13 DG161B 2418-56 2415-62 
SE521 2894-6 2905-32 2962-51 DG162A 2418-81 ~ 262-14 
SE522 2894-8 TBA120U 2901-63 lOA2108 2898-28 Silicon Syntcmn DG162B 2418-107 DG200AB *2779 
5E527 2892-1 2901-99 2962-55 DG163A 2421-41 * 2784 
SE529 2892-2 TDA2110 2962-46 Inc. DG163B 2421-46 2415-79 2905-33 
SE530 2923-38 TBAl440G 2905-182 TDA2522 2903-175 

S51101A 2481-66 
DG164A 2421-55 ~ 262-14 

SE531 2929-3 TBAl441G 2905-183 lOA2530 2903-176 
551102 2481-64 

DG164B 2421-64 I!G200AC *2779 
SE532 2913-42 TBA 1576 2901-19 . TDA2532 2903-177 

SSI103 2481-62 
DG172A 2416-73 * 2784 

2938-32 TBA540 2903-171 TDA2540 2905-184 
SSI104 2481-65 

DG172B 2416-74 2415-80 
5E535 2913-43 TBA570A 2900-129 TDA2541 2905-185 

SSI105 2481-70 
DG172C 2416-75 ~ 262-14 

2926-4 lOA2560 2903-178 DG160.\ *2779 DG200!! *2779 
SE538 2923-37 

TBA673 2967-37 
TDA2571A 2904-110 SSI106 2480-154 2415-89 * 2784 

SE540 2896-71 
TBA750C 2901-64 

lOA2577 2904-81 SSI108 2481-71 2415-98 2415-81 
SE5410 * 3413 

2905-34 
lOA2578 2904-82 551114 2481-63 DG1S0a *2779 ~ 262-14 

2447-21 TBA890 2904-155 
TDA2581 2904-111 2481-72 2415-90 DG200C *2779 

SE550 2959-116 TBA915 2896-14 2960-110 5S1115 2481-73 2415-99 * 27B4 
SE5512 2909-12 TBA920S 2904-109 2961-27 SSI116 2481-67 DG181A *2779 2415-82 

2937-25 TCA1516 2898-174 lOA2582 2904-137 S51117 2481-74 2415-114 ~ 262-14 
SE5514 2909-13 TCA210 2896-1 TDA2591 2904-112 S51201 2949-98 2416-3 DG201A *2779 
SE5520 *3372 

TCA220 2941-11 lOA2593 2904-113 ~ 270-5 ~ 262-11 * 2786 
2964-114 TCA240 2962-104 lOA2594 2904-114 5518500 2467-3 ~ 262-14 2417-26 

SE5530 2936-55 TCA280A 2968-133 lOA2611A 2897-72 5518502 2467-27 OG1B1B *2779 D!l201AA * 2779 
5E5532 2937-11 TCA420A 2901-65 TDA2640 2961-28 5S18520 2467-11 2416-14 *2779 
SE5532A 2937-12 TCA440 2900-69 TDA2653 2905-110 2416-18 * 2786 
SE5533 2937-13 TCA520B 2930-37 TDA2653A 2905-111 Siliconix ~ 262-11 2417-27 
SE5533A 2937-14 TCA640 2903-172 lOA2654 2905-112 ~ 262-14 DG201AB *2779 
SE5534 2924-16 TCA650 2903-173 lOA2730 2902-150 300A *2779 OG182A *2779 * 2786 
SE5534A 2924-17 TCA660B 2903-174 TDA2791 2905-35 D123A 505-153 2416-33 2417-32 
SE5535 2937-41 TCA730A· 2896-35 TDA3047 2888-16 2422-106 2416-38 DG201AC *2779 
SE5537 2967-139 TCA740A 2896-36 lOA3500 2903-179 D123B 505-154 OG1B2B *2779 * 27B6 
SE5538 2936-54 TCA770 2901-66 TDA3501 2903-180 2422-107 2416-51 2417-33 
SE5539 2913-161 2901-100 TDA3505 2903-181 D125A 505-155 2416-55 DG201B *2779 

2929-55 TCA980 2887-140 TDA3510 2903-182 2422-108 OG183A *27£0 * 2705 
SE555 2951-46 TCD3311 2948-38 lOA3520 2903-183 D125B 505-156 2420-64 2417-34 
5E555C 2951-47 TCD3312 2948-39 TDA3540 2905-186 2422-109 2420-68 DG201C *2779 
SE556 2951-82 lOA 1580 2900-145 TDA3541 2888-103 D129A 2422-100 DG18311 * 2780 * 2786 
5E556-1 2951-83 lOA0820 2905-68 2905-187 D129B 2422-101 2420-65 2417-35 
SE556-1C 2951-84 2962-105 TDA3560 2903-184 D139A 505-132 2420-69 DG20lA *277!l 
SE5550 * 3402 TDA1001A 2901-84 TDA3561 2903-185 2422-96 CtllB4A * 27110 * 2703 

2961-22 lOA1001B 2901-85 TDA3562 2903-186 D139B 505-133 2420-86 2417-28 
SE5561 2961-23 TDA1003A 2906-80 TDA3563 2903-187 2422-97 2420-90 DG202D *2779 
SE558 2951-92 2964-136 lOA3570 2903-188 D139C 2422-98 OG184B * 2780 * 2700 
SE564 2945-40 lOA1005A 2901-140 lOA3590 2903-189 D169 2423-10 2420-98 2417-29 
SE565 2946-6 lOA1006A 2906-94 lOA3600 2903-190 DF320 2948-44 2420-102 DG202C *2779 
SE566 2946-17 2964-137 TDA3650 2905-113 DF320A 2948-45 Ctl185A * 2760 * 2788 
SE567 2945-156 TDA1008 2900-13 TDA3651 2905-114 DF322 2948-46 2420-113 2417-36 

2949-71 lOA10l0 2907-2 lOA3651A 2905-115 DF328 2948-47 2421-2 CG211C *2779 
SE570 2947-123 lOA1010A 2897-68 lOA3700 2903-3 DF331A 2947-116 DG185!1 * 27110 * 2790 
SE571 2940-31 . lOA10ll 2897-69 TDA3810 2905-36 DF332A 2947-117 2421-11 2417-30 
SE590 2480-3 TDA10llA 2897-70 TDA4550 2903-191 DF341A 2947-56 2421-15 DG212C *2779 
SE592 2888-102 TDA1012 2896-122 lOA4560 2903-192 DF342A 2947-57 DGI e6A *2779 * 2792 
SFTZOOD * 1974 lOA1013 2896-123 lOA5700 2900-130 DF412 455-30 2418-38 2417-31 
SFT20000 * 1975 lOA1020 2897-71 TDA5701 2900-131 2464-124 2418-42 DG221A * 2794 
SFT20010 * 1975 TDA1022 2900-3 TDB2033 2888-17 DG123A 2417-101 tG1S6i1 *2779 2417-1 
SFTZ03DO * 1975 2962-63 TEA1021 2948-41 DG123B 2417-105 2418-39 DG221C * 2794 
SFTZ031 0 * 1975 lOA1023 2968-134 TEA 1042 2949-120 DG125A 2417-103 2418-43 2417-2 
SFTZ03!l0 * 1975 lOA1024 2968-135 TEA1043 2948-42 DG125B 2417-107 DG107A *2779 DG243A * 2700 
SFTZoa90 * 1975 lOA1028 2421-68 TEA 1044 2948-43 DG126A 2421-7 2418-60 . * 2796 
SFT51970 * 1972 2888-67 TEA1046 2949-121 DG126B 2421-19 2418-64 2419-36 

~ Indicates page number In Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Page-Line Device Page-Line Device Page-Line Device Page-Llnl Device Paga-Llne Device Pags-Llnl 

Siliconix (Cont'd) DG305C *2179 DG503A ' '2424-46 DG515A 2420-5 VQI000 * 2835 UDII-2957A * 2843 
2418-18 DG503B 2424-47 DG515B 2420-6 2483-67 2480-23 

* 2780 DG306A * 2780 DG5040A *2179 DG515C 2420-7 VQ1001 2483-68 * 2843 
* 2796 2420-44 * 2813 DG516A 2420-10 VQI004 * ~837 2889-175 

2419-37 DG306AA '* 2780 2415-2 DG516B 2420-11 2483-69 2949-15 
*2779 2420-45 DG5040C *2779 DG516C 2420-12 VQI006 * 2837 UDrl-2981A * 2843 

2416-62 DG306AB * 2780 * 2813 DG528A 1( 2806 2483-70 2480-127 
*2179 2420-46 2415-3 2424-71 VQ2001 2483-71 * 2843 

2416-63 DG306AC * 2780 DG5041A *2779 DG528C * 2806 VQ2004 2483-72 2890-104 
* 2780 2420-47 * 2813 2424-78 VQ200S * 2839 UDlI-2982A * 2843 

2421-23 DG306B * 2780 2415-54 DG529A * 2806 2483-73 2480-108 
* 2780 2420-48 DG5041C *2779 2423-81 VQ3001 * 2841 * 2843 

2421-24 DG306C * 2780 * 2813 DG529C * 2806 2483-74 2890-105 
*2779 2420-49 2415-55 2423-82 VQ7254 2483-75 UDII-2983A * 2843 

2418-114 DG307A * 2780 DG5042A .' *2779 DGM111A 2416-65 2480-128 
*2179 2419-22 * 2813 2416-66 Sprague Electric * 2843 

2418-115 DG307AA * 2780 2418-27 DGM111B 2416-67 Company 2890-106 
* 2780 2419-23 DG5042C *2179 2416-68 UDII-2904A * 2843 

2419-94 DG307AB * 2780 * 2813 DGM122A 2420-27 11-36111.1 * 2843 2480-109 
* 2780 2419-24 2418-28 DGM122B 2420-28 11-36141.1 * 2843 * 2843 

2419-95 DG307AC * 2780 DG5043A * 2780 G115A 2422-76 11-57111.1 * 2843 2890-107 
*2779 2419-25 * 2813 G115B 2422-77 11-5713 * 2843 UDII-351H1 * 2843 

2415-34 DG307B * 2780 2419-38 G116A 2422-68 11-57141.1 * 2843 2482-15 
*2779 2419-26 DG5043C * 2780 G116B 2422-69 11057121.1 * 2843 UDU-36121.1 * 2843 

2415-35 DG307C * 2780 * 2813 G117A 2422-65 TDA1083 2900-132 2482-55 
*2779 2419-27 2419-39 G118A 2422-78 TDA1090 2900-133 UDII-36131.1 * 2843 

2415-36 DG308A *2779 DG5044A * 2780 G119A 2422-84 TDA1170 '2905-116 2482-126 
DG300AC *2779 * 2798 * 2813 G119B 2422-85 TDA1190Z 2905-37 UDII-36141.1 * 2843 2415-37 2417-22 2420-19 G122A 2422-81 TDA2002 2697-73 
DG300B *2179 DG308C *2779 DG5044C * 2780 G123A 2422-39 

2482-90 
TDA2002A 2897-74 UDU-5703A * 2843 2415-38 * 2798 * 2813 G123B 2422-40 TPQ3724 2889-151 2483-118 DG300C *2779 2417-23 2420-20 L 144A 2912-74 TPQ3725 2889-152 

2415-39 DG309A *2779 DG5045A * 2780 If 266-9 
UDII-5706A * 2843 

TPQ3725A 2889-153 484-76 DG301A *2779 * 2800 * 2813 L 144B 2912-75 UCII-4202A * 2843 
2418-7 2417-24 2420-55 If 266-9 * 2843 

DG309C *2779 DG5045C * 2780 2964-145 2483-86 DG301AA *2779 L 144C 2912-76 UCII-4401A * 2843 UDU-5707A * 2843 2418-8 * 2800 * 2813 If 266-9 2483-23 
DG301AB *2779 2417-25 2420-56 L161 2894-57 2483-96 

DG381A *2779 DG506A * 2802 UCII-4801A * 2843 UDII-57111.1 * 2843 2418-9 
2415-46 2425-9 

If 270-16 2484-9 2482-16 DG301AC *2779 LD110 2438-28 UCN-4805A DG381AA *2779 If 262-11 2463-72 UD:I-5712I,1 * 2843 2418-10 
2415-47 DG506AA * 2802 

If 255-1 UCN-4806A 2463-73 2482-56 DG301B *2779 DG381AB *2779 2423-51 
If 255-8 UCII-4810A * 2843 UDlI-57131.1 *2843 2418-11 

2415-48 ~ 262-11 
LD111A 2438-29 2465-130 2482-127 DG301C *2179 DG381AC *2779 DG506AB * 2802 

If 255-1 UCII-4815A * 2843 UDU-57141.1 * 2843 2418-12 2415-49 2423-54 If 255-8 2465-72 2482-91 DG302A * 2780 DG381B *2779 If 262-11 
LD120 2438-47 UCII-4821A * 2843 

2420-38 If 255-8 UDN-5722M 2482-50 
2415-50 DG506AC * 2802 2484-21 

* 2843 DG302AA * 2780 If 277-8 UDII-5733A 
DG381C *2779 2423-55 UCII-4822A * 2843 

2420-39 LD121A * 2817 2483-107 
2415-51 If 262-11 2484-22 

DG302AB * 2780 2438-48 UCII-4823A * 2843 
UDII-5733r.l * 2843 

2420-40 
DG384A * 2780 DG506B * 2802 

If 255-8 2483-108 
2420-50 2425-12 2484-23 

DG302AC * 2780 If 277-8 UCS-4401H 2480-4 UDII-6116 * 2843 
DG384AA * 2780 If 262-11 

2420-41 LD122 * 2817 2483-24 2465-49 
2420-13 DG506C * :!802 UDII-6118 * 2843 DG302B * 2780 DG384AB * 2780 2425-13 2438-49 UCS-4801H 2480-5 

2420-42 If 255-2 UCS-4815H 2465-73 2465-94 
2420-14 If 262-11 UDII-6126 * 2843 DG302C * 2780 DG384AC * 2780 DG507A * 2802 If 255-8 UCS-4821H 2484-24 

2420-43 2420-15 2424-69 PVII.I25 * 2820 UCS~4822H 2484-25 2465-50 
DG303A * 2780 DG384B * 2780 DG507AA * 2802 2961-42 UCS-4823H \ 2484-26 UDU-6128 * 2843 

2419-16 2420-51 2424-70 PWi.iZ7 * 2620 UCS4801H 2484-10 2~55-95 

DG303AA * 2780 DG384C * 2780 DG507AB * 2802 2961-43 UDII-2540B * 2843 UDII-6138 * 2843 
2419-17 2420-52 2424-74 SD5000 * 2824 2483-62 2465-96 

DG303AB * 2780 OG387A *2779 DG507AC * 2802 2417-80 UDII-2580A * 2843 UD:I-6148 * 2043 
2419-18 2418-19 2424-75 SD5001 * 2824 2949-11 2465-97 

DG303AC * 2780 DG387AA *2779 D(;507B * 2802 2417-78 UDII-2585A * 2843 UDU-6164 * 2843 
2419-19 2418-20 2424-76 SD5002 * 2824 2949-12 2465-28 

DG303B * 2780 DG387AB *2779 DG507C * 2802 2417-79 UDII-2588A * 2843 UDlI-6184 * 2843 
2419-20 2418-21 2424-77 SD5200 * 2824 2949-13 2465-82 

DG303C * 2780 DG387AC *2779 DG508A * 2804 2417-81 UDII-2595A * 2843 UDU-6510A * 2843 
2419-21 2418-22 2424-13 SI1525B 2961-44 2480-145 2480-158 

DG304A *2779 DG387B *2179 DG508AA * 2804 SI1527B 2961-45 ' UDlI-2841B * 2843 UDII-6514A * 2843 
2415-40 2418-23 2424-14 SI2525B 2961-46 2889-106 2480-159 

DG304AA *2779 DG387C *2779 DG508AB * 2804 SI2527B 2961-47 UDII-2842B * 2843 UDII-7180 * 2843 
2415-41 2418-24 2424-17 SI3002A 2418-121 2889-107 2465-115 

DG304AB *2779 DG390A * 2780 DG508AC * 2804 SI3002B 2419-1 UDH-2843B * 2843 UDiI-7183 * 2843 
2415-42 2419-28 2424-18 SI3525B 2961-48 2889-108 2464-118 

DG304AC *2779 DG390AA * 2780 OG508B * 2804 SI3527B 2961-49 UDII-2844B * 2843 UDlJ-7184 * 2843 
2415-43 2419-29 2424-19 SI3705 2424-45 2889-109 2464-119 

DG304B *2179 DG390AB * 2780 DG508C * 2804 SI7250 * 2830 UD!I-2845B * 2843 UDIl-7186 * 2843 
2415-44 2419-30 2424-20 2962-117 2889-110 2464-120 

DG304C *2779 DG390AC * 2780 DG509A * 2804 VN10KE 2481-35 UDN-2846D * 2843 UDS-2981H 2480-129 
2415-45 2419-31 2423-52 VN10KM 2481-36 2889-111 2890-108 

DG305A *2779 DG3909 * 2780 DG509.\A * 2804 If 279-7 UDII-2949Z * 2843 UDS-2982H 2480-110 
2418-13 2419-32 2423-53 VN2410 2483-63 2906-98 2890-109 

DG305AA *2779 DG390C * 2780 DG509AB * 2804 VN3500 2483-64 2964-143 UDS-2983H 2480-130 
2418-14 2419-33 2423-56 VN3501 2483-65 UDII:2952 * 2843 2890-110 

DG305AB *2779 DG501A 2424-42 DG509AC * 2804 VN4000 2483-66 2964-117 UDS-2984H 2480-111 
2418-15 2424-48 2423-57 VN46AF 2481-37 UDII-2956A * 2843 2890-111 

DG3D5AC *2779 DG501B 2424-43 DG5098 * 2804 VN64GA 2481-38 2480-22 UDS-3611H 2482-17 
2418-16 2424-49 2423-58 If 280-3 * 2843 UDS-3612H 2482-57 

DG305B *2779 DG501C 2424-44 DG509C * 2804 VN66AF 2481-39 2889-174 UDS-3613H 2482-128 
2418-17 2424-50 2423-59 VN88AF 2481-40 2949-14 UDS-3614H 2482-92 

Arranged alphanumerically from left to right. 
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Davlca PIGa-Lina Cavica Pa~a-L1n. Davlca PI,s-Lina Dsvlca Paga-L1ne Devlca PI,a-Lin. Davlca PIJj.-Llni 

ADVERTISERS' PAODUCT INDE~{ I 
Sprague Electric UIlP-405 * 2843 UUI-2011A * 2843 UUI-2075D * 2843 ULII-2822A * 2843 ULS-2811A 2890-127 

Company (Cont'd) 484-73 2480-78 2482-169 2480-141 ULS-2811H 2480-136 
* 2843 * 2843 * 2843 * 2843 2890-128 

UDS-5703H 2483-119 2483-93 2890-70 2889-121 2890-138 ULS-2812H 2480-143 
UDS-5706H 484-77 UIIP-407 * 2843 ULlI-2012A * 2843 ULII-2076D * 2843. UUI-2823A * 2843 2890-129 

2483-87 484-100 2480-95 2482-170 2480-119 ULS-2813H 2480-123 
UDS-5707H 2483-97 * 2843 * 2843 * 2843 * 2843 2890-130 
UDS-5711H 2482-18 2483-103 2890-71 2889-122 2890-139 ULS-2814H 2480-106 
UDS-5712H 2482-58 UIIP-408 * 2843 ULII-2013A * 2843 ULlI-20778 * 2843 ULI/-2824A * 2843 2890-131 
UDS-5713H 2482-129 484-101 2480-56 2482-171 2480-104 ULS-2815H 2480-124 
UDS-5714H 2482-93 * 2843 * 2843 * 2843 * 2843 2890-132 
UDS-5733H 2483-109 2483-104 2890-72 2889-123 2890-140 ULS-2821H 2480-137 
UOS-5790H * 2843 UIIP-432 * 2043 ULlI-2014A *2843 UUJ-2081A 2890-100 ULII-2825A * 2843 2890-142 

511-106 484-108 2480-37 ULN-2082A 2890-94 2480-120 ULS-2822H 2480-144 
*2843 * 2843 * 2843 UUJ-2083A 2889-166 * 2843 2890-143 

2~e3-59 2483-114 2e!)O-73 ULN-2086A 2889-35 2050-141 ULS-2a23H 2460-125 I * 2843 
UIIP-433 * 2843 ULlI-2015A * 2843 ULN-2111A 2901-67 ULN-3304M 511-122 2890-144 

2965-80 484-109 2480-57 2905-38 2951-50 ULS-2824H 2480-107 
UOS-5791H * 2843 * 2843 * 2843 ULN-2136A 2901-68 ULN-3305M 511-124 2890-145 

511-107 2483-115 2890-74 ULN-2140A 2419-113 ULN-3306M 511-126 ULS-2825H 2480-126 
* 2843 

UHP-4&O * 2343 ULlI-2021A * 2843 ULN-2204A 2900-134 ULN-3330Y 2964-93 \ 2890-146 
2483-59 

2465-17 2480-79 ~ 272-4 UUJ-3701Z 2897-75 ULS-8126 2961-53 
* 2843 

UHP-481 * 2843 .. 2843 ULN-2211B 2905-39 ULN-3702Z 2897-76 ULS-8160 2961-54 
2465-62 ULN-2224A 2904-1 

2965-81 UIIP-482 * 2843 
2890-80 

ULN-2231A 2898-12 ULN-3703Z 2897-77 ULX-3704B 2897-79 
UGN-3013 511-71 2464-121 ULII-2022A * 2843 ULN-2240A 2900-135 ULN-3705M 2896-126 ULX-3777W 2897-126 

2963-124 UHP-490 * 2843 
2480-96 

~ 271-4 ULN-3784B 2897-78 ULX-3783M 2897-105 
UGN-3019 511-72 2465-11 * 2843 ULN-2241A 2900-136 ULN-3809A 2901-144 ULX-3804A 2900-146 
UGN-3020 511-73 UIIP-491 * 2843 

2890-81 
~ 271-4 UUJ-3810A 2901-145 ULX-3840A 2900-138 

UGN-3030 511-74 2465-30 UlII-2023A * 2843 ULN-2242A 2900-137 ULN-3838A 2900-73 UTI/-28869 * 2843 
2963-125 UIIP-495 * 2843 2480-58 ~ 271-4 ULN-3859A 2901-78 2890-151 

UGN-3040 511-75 2465-31 *2843· ULN-2243A 2900-58 ULN-3889A 2901-69 UTI/-2H8SA * 2843 

L 
2963-126 UIIP-500 * 2843 2890-82 2901-21 ULN-3914A . 2904-4 2890-152 

UGtJ-3201 511-76 484-74 ULlI-2024A * 2843 ULN-2245A 2901-143 ULN-4810H 2465-131 
UGN-3203 511-77 * 2843 2480-38 ULN-2249A 2900-72 ULN-8126 2961-50 Stog r.1icronyntemn 
UGN-3220 511-78 2483-94 * 2843 ULN-2260A 2904-2 ULN-8160 2961-51 

2963-127 UHP-502 * 2843 2890-83 ULN-2261A 2904-3 ULN-8161 2951-52 PBX 4008-4 
UGN-3501 511-79 484-121 ULlI-2025A ' *2843 UUJ-2270 2905-117 ULS-2001H 2480-80 PI.12000 * 4105 

2963-128 * 2843 2480-59 ULN-2280B 2896-124 2890-58 PI.12100 * 4105 
UGN-3600 2963-129 2483-126 * 2843 ULN-2283B 2896-125 ULS-2002H 2480-97 PI.12700 * 4105 
UGN-3601 2963-130 UIlP-503 * 2843 2890-84 ULN-2290 2905-40 2890-59 pr.:G8 * 4105 
UGS-3019 511-80 484-122 ULN-2031A 2890-1 ULN-2300M 2962-38 ULS-2003H 2480-60 
UGS-3020 511-81 * 2843 ULN-2032A 2890-2 ULN-2350C 4141-116 2890-60 Structured Denign 
UGS-3030 511-82 2483-127 ULN-2033A 2890-3 ULN-2351C 4141-117 ULS-2004H 2480-39 Inc. 

2963-131 UIIP-506 * 2043 ULN-2046A 2889-34 ULN-2401A 2968-145 2890-61 
UHC/D-400 484-68 484-75 ULN-2047A 2889-130 2898-43 ULS-2005H 2480-61 SD-1000 4009-2 

, 2483-88 * 2843 ULN-2054A 2889-53 ULN-2429A 2898-44 2890-62 SD1000 * 4106 
UHC/D-402 484-115 2483-95 ULU-2061r.1 * 2843 2963-78 ULS-2011H 2480-81 8020124 * 4106 

2483-120 UHP-507 * 2843 2481-88 ULlI-2B01A * 2843 2890-75 4009-1 
UHC/D-403 484-116 484-102 * 2843 2480-132 ULS-2012H 2480-82 

2483-121 * 2843 2889-43 * 2843 2890-76 Sunrine Electronicn 
UHC/D-406 484-69 2483-105 ULlI-2062r.1 * 2843 2890-112 ULS-2013H 2480-62 

2483-89 UHP-508 * 2843 2481-89 UUI-2802A * 2843 2890-77 Z-1000 4009-4 
UHC/D-407 484-96 484-103 * 2843 2480-139 ULS-2014H 2480-40 Z-1200 4010-1 

2483-99 * 2843 2889-44 * 2843 2890-78 Z-1248 4010-2 
UHC/D-408 484-97 2483-106 ULlI-2064B * 2843 2890-113 ULS-2015H 2480-63 Z-2000 4009-4 

2483-100 UHP-532 * 2843 2482-160 ULlI-2B03A * 2843 2890-79 Z-2400 4010-1 
UHC/D-432 484-104 

484-110 * 2843 2480-115 ULS-2021H 2890-85 ZAP-48 * 4107 
2483-110 * 2843 2889-112 * 2843 ULS-2022H 2480-98· ZAP-68 * 4107· 

UHC/D-433 484-105 
2483-116 ULII-2065B * 2843 2890-114 2890-86 ZAP-OO * 4107 UIIP-533 * 2843 ULII-2804A * 2843 

2483-111 484-111 2482-161 2480-102 ULS-2023H 2480-64 ZAP48 4009-3 
UHC/D-500 484-70 * 2843 * 2843 * 2843 2890-87 ZAP68 4009-3 

2483-90 2483-117 2889-113 2890-115 ULS-2024H 2480-41 ZAP80 4009-3 
UHC/D-502 484-117 ULlI-2001A * 2843 UUI-2066B * 2843 ULlI-2BQ5A * 2843 

2890-88, 
2483-122 2480-77 2482-162 2480-116 ULS-2025H 2480-65 Synertclc 

UHC/D-503 484-118 ~ 260-6 * 2843 * 2843 2890-89 
2483-123 * 2843 2889-114 2890-116 ULS-2045H 2889-36 7100 * 4536 

UHC/D-506 484-71 2890-53 UUI-20678 * 2843 ULU-2811A * 2843 ULS-2064H 2482-172 7110 * 4537 
2483-91 ~ 260-6 2482-163 2480-133 ULS-2065H 2482-173 7111 * 4537 

UHC/D-507 484-98 ULII-2002A * 2343 * 2843 * 2843 ULS-2066H 2482-174 C0160 * 1933 
2483-101 2480-94 2889-115 2890-122 ULS-2067H 2482-175 C020-65 * 19a1 

UHC/D-508 484-99 ~ 260-6 ULU-20!i!l3 * 2843 UUI-2312A * 2843 ULS-2058H 2482-176 C020-sa * 1!l:!1 
2483-102 * 2843 2482-164 2480-140 ULS-2069H 2482-177 C0320 * 1933 

UHC/D-532 484-106 2890-54 * 2843 * 2843 ULS-2070H 2482-178 C040D * 1983 
2483-112 ~ 260-6 2889-116 2890-123 ULS-2071H 2482-179 C064D * 1983 

UHC/D-533 484-107 UUI-2003A * 2843 ULlI-2069a * 2843 ULII-2813A * 2843 ULS-2074H 2483-1 CP110 1759-5 
2483-113 2480-54 2482-165 ' 2480-117 ULS-2075H 2483-2 KTr.1-3 * 1900 

UHD-490 2465-10 ~ 260-6 * 2843 * 2843 ULS-2076H 2483-3 1.1-3 * 19S0 
UHD-491 2465-29 * 2843 2889-117 2890-124 ULS-2077H 2483-4 MBC01-A2-1 1759-23 
UHP-400 * 2843 2890-55 ULII-2070a * 2843 ULlI-2814A * 2843 ULS-2083H 2889-167 MBC010-65 1759-12 

\ 484-72 ~ 260-6 2482-166 2480-103 ULS-2140H 2419-114 MBC010-68 1759-28 
* 2843 UUI-2004A * 2843 * 2843 * 2843 ULS-2801H 2480-135 1.IRCOI6D * 1933 

2483-92 2480-36 2889-118 2890-125 2890-117 U!lC01A2 * 1902 
UIlP-402 * 2843 ~ 260-6 ULlI-20718 * 2843 UUI-2815A * 2843 ULS-2802H 2480-142 1759-24 

484-119 * 2843 2482-167 2480-118 2890-118 f.lIlC01A2-1 * 1932 
* 2843 2890-56 * 2843 * 2843 ULS-2803H 2480-121 1.::lC020-55 * 1!l1l1 

2483-124 ~ 260-6 2889-119 2890-126 2890-119 1759-13 
UIIP-403 * 2843 ULlI-200SA * 2843 ULII-20748 *2843 ULU-2821A * 2843 ULS-2B04H 2480-105 l.mC020-68 * 1931 

484-120 2480-55 2482-168 2480-134 2890.-120 1759-29 
* 2843 * 2843 * 2843 * 2843 ULS-2805H 2480-122 1.ISC0320 * 19S3 

2483-125 2890-57 2889-120 2890-137 2890-121 1.lilC0480 * 1983 

~ Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the page noted. 
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Pagl-lina Davlca Pagl-lina Davlca Pa;,-lIns DBvlca Pige-line Davlca Plga-lina Davlca Plga-lina 

Synertelc (Cont'd) SY2142-3 3478-107 SY21H12 3473-97 SY6514A 1091-4 SYI.I214eH * 426 Z8SCQl * 1548 
SY2142L 3479-52 SY21H12-2 3473-104 SY6515 1091-5 3477-84 1097-23 

* 1983 SY2142L-2 3478-47 SY23128 * 3952 1075-2 SYI.12148H-3 * 426 * 1548 
1631-2 SY2142L-3 3478-108 3486-29 SY6515A 1091-6 3477-65 1075-17 

* 1747 SYZ147 * 3941 SY2316A * 3949 SY6520 * 1527 snl2148H-6 * 426 Z8S 1075-18 
1631-3 3481-107 3484-112 1092-94 3477-89 Z8SI.1CU * 1547 
1100-9 SY2147-3 * 3941 SY23168 * 3949 1102-60 SYI.12149H * 426 1097-24 
1081-11 3481-76 3485-50 SY6520A * 1527 3477-85 
1073-35 SY2147-6 * 3941 SY23168-2 * 3949 1091-33 SYI.1214911-3 * 426 Teledyne 
1081-12 3481-115 3485-2 SY6521 1091-34 3477-66 Semiconductor 
1081-13 SYZ147L * 3941 SY23168-3 * 3949 SY6521A 1091-35 SYI.12149H-6 * 426 

* 1538 3481-108 3485-9 SY6522 * 1529 3477-90 14433 2438-11 
1091-23 SY2148H * 3942 SY23256 * 3953 1091-36 SYI.12167 * 428 14433A 2438-12 

* 1538 3477-80 3487-44 1102-61 3483-88 301A/C 472-45 
1101-12 SYZ148H-2 * 3942 SYZ332 * 3950 SY65Z2A * 1529 SYI.12168 * 429 3018/M 472-46 

* 1538 3477-44 3486-11 1091-37 3483-25 302A/C 472-40 
1091-24 SYZ148H-3 * 3942 SY2332-2 * 3950 1102-62 SYI.12169 * 429 II 233-12 

* 1538 3477-61 3485-73 SY6530 * 1530 3483-26 3028/M 472-41 
1101-13 SYZ14811L *.3942 SY2332-3 * 3950 1091-41 SYM23128 3487-37 II 233-12 

SY2101-1 3474-108 3477-81 3485-90 SY6532 * 1531 SYM23128-3 3487-29 303A/C 472-103 
SY2101A 3474-65 SYZ148HL-3 * 3942 SY2333 * 3950 1091-43 SYM23128A 3487-38 3038/M 472-104 
SY2101A-2 3474-23 3477-62 3486-12 SY6532A * 1531 SYM23128A-3 3487-30 304A/C 472-113 
SY2101A-4 3474-90 SY2149H * 3942 SY2333-2 * 3950 1091-44 SYI.I2316 * 430 3048/M 472-114 
SY2111-1 3474-107 3477-82 3485-74 SY6545-1 * 1533 SYI.12332 * 430 306A1C 472-129 
SY2111A 3474-64 SY2149H-2 * 3942 SY2333-3 * 3950 1091-15 

3486-13 307A/C 472-124 
SY2111A-2 3474-22 3477-45 3485-91 SY6545E * 1533 SYM2333 3486-14 311A1C 472-53 
SY2111A-4 3474-89 SY21491t-3 * 3942 SY2364 3486-117 1091-16 

SYI.12364 * 431 II 233-12 
SY2112-1 3474-96 3477-63 SY2364-2 3486-35 SY6545n * 1532 

3486-118 3118/M 472-54 
SY2112A 3474-63 SY2149HL * 3942 SY2364-3 3486-87 1091-17 

SYr.123S4A * 431 II 233-12 
SY2112A-2 3474-20 3477-83 SY2354A 3485-51 SY6545nA * 1533 

3486-119 312A/C 472-60 
SY2112A-4 3474-88 SY2149HL-3 * 3942 SY2364A-2 3486-36 1091-18 II 233-12 3477-64 SY2364A-3 3486-88 SY6551 * 1536 SYI.I2365 * 431 SY2114 * 3941 3487-8 3128/M 472-61 

3479-42 SY2158A-l * 3943 SYZ365 * 3951 1091-10 
II 233-12 3479-69 3487-6 II 260-11 SYI.12365A * 431 SY2114-Z * 3941 SYZ15SA-2 * 3943 SY6551A * 1536 3487-9 313A1C 472-62 

3478-34 SY2365-2 * 3951 3138/M 472-63 3479-78 1091-11 SYI.13316 * 432 SY2114-3 * 3941 3486-37 
3484-115 321A/C 472-105 

3478-102 SY2158A-3 * 3943 SY2365-3 * 3951 II 260-11 
321B/M 472-106 3479-87 SY6591 * 1537 SYI.13316A * 432 SYZ114A-4 * 3941 3486-89 322A/C 472-86 SY2158A-4 * 3943 1091-25 3484-116 3478-35 

3479-98 
SY2365A * 3951 SY6591A * 1537 Z-UPC 1101-96 3228/M 472-87 

SY2114A-5 * 3941 SY2158B-l * 3943 
3487-7 

1091-26 Z8 1075-3 323A/C 472-92 
3478-58 

3479-70 
SY2365A-2 * 3951 SY6593 1091-27 Z8601 * 1540 3238/M 472-93 

SY2114AL-l * 3941 SY21588-2 * 3943 
3486-38 

SY66016 * 1549 1097-11 324A1C 472-107 
3477-93 

3479-79 
SYZ365A-3 * 3951 475-119 * 1540 

3248/M 472-108 
SY2114AL-Z * 3941 SY21588-3 * 3943 

3486-90 
SY68045 * 1535 1075-4 325A/C 472-109 

3477-98 3479-88 
SY2661 * 1539 1092-36 Z8GOIA * 1540 3258/M 472-110 

SY2114AL-3 * 3941 SY2158B-4 * 3943 
1090-20 

SY6820 * 1527 1097-12 326A1C 472-111 
3477-106 3479-89 SY2716 3465-85 1092-95 * 1540 3268/M 472-112 

SY2114AL-4 * 3941 SY2158L-l * 3943 
SY2716-1 3465-42 SY6821 * 1528 1075-5 331A/C 473-5 

3478-36 3479-71 SY2716-2 3465-51 1092-96 Z8602 * 1541 3318/M 473-6 
SY2114L * 3941 SY2158L-2 * 3943 

SY2801 * 3956 SY6845R * 1532 332A/C 472-15 
3479-43 3459-55 1097-13 

3479-80 1092-37 3328/M 472-16 
SY2114L-2 *3941 SY2801A * 3956 * 1541 333A1C 473-7 SY2158L-3 * 3943 SY6882.0 * 1527 3478-37 3459-56 1075-6 333B/M 473-8 3479-90 1092-97 
SY2114L-3 * 3941 SY2802 * 3957 Z8602A * 1541 334A/C 472-7 SY2158L-4 * 3943 SY68821 * 1528 1097-14 3478-103 3479-9!J 3460-35 1092-98 335A1C 472-11 
SY2114LV-2 * 3941 SY2816 3465-9 SY7100 * 4536 

* 1541 341A/C . 472-118 SY2159'\-1 * 3943 
3478-38 3479-72 SY3308 * 3954 4141-118 

1075-7 3418'/M 472-119 
SY2128-1 * 3944 SY2159A-Z * 3943 3484-35 SY7110 * 4537 

Z8603 * 1542 342A/C 473·13 
3400-6 3479-81 SY2315 "* 3951 4141-119 

1097-15 312!l/M 473-14 
SY2128-Z * 3944 SY2159.\-3 * 3943 3484-113 SY7111 * 4537 

* 1542 343A1C 472-1 
3480·32 3479-91 SY5621 * 1528 4141-120 1075-8 343B/M 472-2 

SY2128-3 * 3944 SY2159A-4 * 3943 SY6500 * 1526 SYM-l 1759-6 Z8603A * 1542 344A1C 472-115 
3480-59 3479-100 1073-36 II 251-7 1097-16 347A1C 473-15 

SY2128·4 * 3944 SY2159B·l * 3943 SY6502 1090-143 SYM·1I68 1761-10 * 1542 3478/M 473-16 ~ 

3480-97 3479-73 1073-37 II 251-7 1075-9 349A1C 473-42 
SY212BL-l * 3944 SY21590-2 * 3943 SY6502A 1090-144 SYM-1/69 1761-23 Z8611 * 1543 350AlC 473-11 

3480-7 3479-82 SY65028 1090-145 II 251-7 1097-17 II 234-3 
SY2128L·Z * 3944 SY2159S-3 * 3943 SY6502C 1090-146 SYI.12114 * 424 * 1543 351A/C 473-10 

3480-33 3479-92 SY6503 1090-147 3479-44 1075-10 355A/C 473-38 
SY2128L-3 * 3944 SY21598-4 * 3943 1073·38 SYI.12114-3 * 424 Z8611A * 1543 2951-51 

3480-60 3479-101 SY6503A 1090-148 3478-104 1097-18 3558/M 2951-52 
SY2128L-4 * 3944 SY2159L-l * 3943 SY6504 1090-149 SYI.12114A-3 * 424 * 1543 361A/C 473-27 

3480-98 3479-74 1073-39 3477-107 1075-11 361B/M 473-28 
SY2129-1 * 3944 SY2159L-2 * 3943 SY6504A 1090-150 SYI.I2114A-4 * 424 ZB612 * 1544 362A1C 473-31 

3480-8 3479-83 SY6505 1090-151 3478-39 1097-19 3628/M 473-32 
SY2129-2 * 3944 SY2159L-3 * 3943 1073-40 SYI.12114A-5 * 424 * 1544 363A/C 473-35 

3480-34 3479-93 SY6505A 1090-152 3478-59 1075-12 363B/M 473-36 
SY2129-3 * 3944 SY2159L-4 * 3943 SY6506 1090-153 SYI.12128-3 * 427 ze612A * 1544 367A 2473-43 

3480-61 3479-102 1073-41 3480-63 1097-20 II 234-3 
SY2129·4 *' 3944 SY2167 * 3945 SY6506A 1090-154 SYI.12128-4 * 427 * 1544 367A1C 473-45 

3480-99 3483-87 SY6507 1090-155 3480-101 1075-13 II 234-3 
SY2129L-l * 3944 SY2168 * 3946 1073-42 SYI.12129-3 * 427 ze613 * 1545 3678 2473-47 

3480-9 3483-24 SY6507A 1090-156 3480-64 1097-21 II 234-3 
SY2129L-Z * 3944 SY2169 * 3946 SY6512 1090-157 SYI.12129-4 * 427 * 1545 3678/M 473-46 

3480-35 3483-23 1073-43· 3480-102 1075-14 II 234-3 
SY2129L-3 * 3944 S~21D1 * 3947 SY6512A 1090-158 SYI.12147 * 425 ZB613A * 1545 367C 2473-48 

3480-62 3479-75 SY6513 1091-1 3481-109 1075-15 II 234-3 
SY2129L-4 * 3944 SY21HOI 3473-99 1073-44 SYI.12147-3 * 425 Z8681 * 1546 367M 2473-44 

3480-100 SY21H01-2 3473-106 SY6513A 1091-2 3481-77 1097-22 II 234-3 
SY2142 3479-51 SY21Hl1 3473-98 SY6514 1091-3 SYI.12147-6 * 425 * 1546 368A 2473-45 
SY2142-2 3478-46 SY21H11-2 3473-105 1075-1 3481-78 1075-16 368A/C 473-47 

Arranged alphanumerically from left to right. 
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ADVERTISERS' PRODUCT INDE){ 

Devlc. PI~I·L1nl Davlc. PaGa·L1ne Devlca Pa.,·L1ne Davlca Pa.e·L1ne Devlca Pa.e·L1nl Devlca PaGe.L1na 

Teledyne TSC7541J 2456·31 FP74ALS16R4 506·96 N8T23 2469·4 SE91400 * 1560 SII54129 * 876 
Semiconductor TSC7541K 2453·38 3457·4 N8T26 508·20 SED2100 * 15~0 484·113 

(Cont'd) TSC800AC * 2853 FP74ALS15R6 505·97 N8T25A 508·21 SE92130 * 1560 * 876 
2436·31 3457·5 NE5532 2937·48 SE82400 * 1560 2472·33 

368C 2473·46 TSCSOOAr,1 * 2853 FP74ALS16R8 506·98 NE5532A 2937-49 SG1524 2961·55 SII5413 * 837 § 370AlC 472·49 2436·32 3457·6 NE5534 2926·28 SG2524 2961·56 507-79 

370B/M 472·50 TSCSOOilC * 2853 FP74AS839 506·101 NE5534A 2926·29 SG3524 2961·57 SII54132 * 877 
371A1C 472·30 2436·33 3458·6 NE555 2951·53 SG3525A 2961·58 507-127 fj 

~ 233·12 TSC800sr,1 * 2853 FP74AS840 506·102 NE556 2951·87 SG3527A 2961·59 SII54136 * 878 
371B/M 472-31 2436-34 3458·4 NE592 2888·112 SH74ALS1034 173 494-170 

~ ~ 233·12 TSC8212A 2464-134 FP74LS333 506·105 OP·07C 2916·29 485·25 SII5414 * 837 
372A/C 472·23 TSC8640B 2456·32 FP74LS335 506·106 OP-07D 2916-17 SN10139 3459·7 507-157 

I ~ 233-12 TSC8640C 2456·33 3457·88 OP·07E 2915·30 SN10140 468·162 SII54143 * 882 
372B/M 472·24 TSC8641B 2453·j9 FS990/10 1632·3 RC4136 2943·51 3472·12 482·67 

~ 233·12 TSC8641C 2453·40 LM101A 2909·25 RC4558 2940·3 SN 10142 468·157 SII54144 * 882 
373A1C 472·27 TSC8700 2428·47 2924·6 S8T23 2469·5 3472·!J 482·69 . , 
373B/M 472·28 TSC8701 2431·12 LM106 2891·30 SBP8316C 3485·12 SN10144 469·4 SI154145 * 882 
374A1C 472·19 TSC8702 2435·23 LM107 2923·49 SBP8316M 3485·13 SN10147 468·166 482-148 

375A1C 473·18 TSC8703 2428·48 LMlll 2891·38 SDP96600 * 438 3472·47 SII54147 * 882 
3488·44 TSC8704 2431·13 LMl18 2910·59 SBP9708C 476·5 3472·47 509·33 

375B/M 473·19 TSC8705 2435·24 2926·13 1098·89 SN10148 468·161 SI154148 * 883 
3488·45 TSC8750 2438·35 W124 2913·81 SBP9708M 476·6 3472·13 508·139 

380AtC 472·42 
TSC8751 2438·30 LM137 2960·48 1098·90 SN10164 469·55 SII54150 * 883 

~ 233·12 
TSC9403 * 2054 LM139 ' 2895·8 SDP97600 * 438 SN10174 469·38 500·85 

2464·61 
2480-14 LM139A 2894·37 SBP9818C 3484·121 SN16923 2896·131 SI154151A * 884 * 2854 LM148 2942·32 

~ 233·12 SBP9818M 3484·122 SN29301 483·21 499·153 

380B/M 472·34 
3488-1 LM158 2913·44 SBP9900A 1081·14 S1I54152,\ * B84 -SN29308 495·103 

~ 233·12 
3491·39 2938·33 SBP9900AC 1098·74 500·10 

TSC0404 * 2854 LM1900 2913·108 SN29309 497·113 
2464·62 2480·15 

SBP9900AE 1098·75 SN29310 480·141 SII54153 * 884 
LM193 2893·46 SBP9900AM 1098·76 ~ 233·12 * 2854 SN29311 484·36 498·25 
LM201A 2924·7 SBP9960C 1098·117 SII54154 381AtC 472·32 3488·2 SN29312 499·133 * 885 
LM206 2891·31 SBP9960M 1098·118 484·38 2464·63 3491·40 SN29316 478·118 LM207 2923·50 SBP9961C 1098·106 * 885 381B/M 472·33 TSC9495 2966·101 SN29318 508·137 LM211 2892·48 SBP9961M 1098·107 2473·54 2464·64 TSC9496 2966·171 LM217 2959·88 SN29601 500·115 

382A/C 472·36 SBP9964C 1098·124 SN39301 483·22 SII54155 * 886 
LM218 2926·14 SBP9964M 1098·125 483·131 2464·68 Texon Inntrument!l SN39308 495·104 

382B/M 472·37 
LM224 2913·82 SBP9965C 1098·111 SII54156 * 885 LM237 2960·49 SBP9965M 1098-112 SN39309 497·114 483·99 2464·69 4810,\ . * 2859 LM239 2895·34 SN39310 480·142 

383A/C 472·38 7512,\ * 2E60 LM248 2943·33 
SBP9939 * 1553 SN39311 484·37 

S1I54157 * 887 
2463·169 75176 * 2858 LM258 2913·83 

1081·15 
SN39312 499·134 

499·22 

383BIM 472·39 75177 * 2858 LM2900 2913·106 
SElOO * 1560 SN39316 478-119 

Sfl54159 * 88B 
2463-170 75178 * 2858 LM2901 2895·43 

SE1000C 1088·35 
SN39318 508·138 

484·44 

390 472·67 75437A * 2855 LM2902 2913·27 
1088·46 

8/15400 * 833 
SII5416 * 83B 

390AtC 2482·141 75513A * 2861 LM2903 2894·4 
1055·26 

492·9 
484·156 

391 472·66 75584A * 2064 LM2904 2913·28 
SE1000P 1088·36 

8115401 * 833 
SI154160 * 889 

391AtC 2481·75 9614C 2471·44 LM293 2893·59 
1088·47 

491·140 
480·143 

392 472·72 9615C 2474·60 LM301A 2931·60 
1055·27 SII54161 * 889 

SE1004C * 1560 8115402 * 833 478·120 392AtC 2481·111 AC5945 2900·147 LM306 2892·20 494·96 
393 472·120 AC5947 2465·145 W307 2931·48 1088·37 SI154162 * 890 SII5403 * 834 
393A1C 2481·113 ADC0804 2429-25 LM311 2892·49 1088·48 480·185 

491·141 
394 472·123 ADC0808 2428·25 LM317 2959·89 * 1560 SII54163 * 890 

SII5404 * 834 394A/C 2481·112 ADC809 2429·21 LM318 2910·60 1055·28 478·167 
SE100C * 1560 477·165 SH54164 * 891 395 472·73 AM26LS31C 2472·49 2933·42 
smooc * 1560 SU5405 * 834 502·24 395A/C 2482·142 AM26LS31M 2472-50 LM324 2913·84 477·66 

396AC 473·30 AM26LS32C LM324A 1088·38 * 891 2475·25 2941·46 SII5406 * 835 7541S 2456·28 AM26LS32M 2475·26 LM3302 2892-55 1088·49 3490·122 

7541T 2453·36 AM26LS33C 2475·37 LM337 2960·50 * 1560 485·5 SII54165 * 891 
9400 2963·107 AM26LS33M 2475·38 LM339 2895·35 1055-29 SII5407 * 835 502·75 

~ 252·3 AM26S10C 508·51 LM340·10 2954·6 SE1400P * 1560 484·142 * 891 
~ 252·15 2478·8 LM340·12 2954·82 1088·39 SII5408 * 835 3490·54 

9401 2963·108 AM26S10M 508·52 LM340·15 2955·39 1088·50 489·133 Sfl54166 * 891 
9402 2963·109 2477·64 LM340·18 2955·104 * 1560 SII5409 * 836 502·95 

9491AM 2966·11 AM26S11C 508·53 LM340·24 2956·60 1055·30 489·95 * 891 
94918 2966·12 2478·9 LM340·5 2952-99 SE2100P * 1560 SII5410 * 836 3490·67 

9491BM 2966·13 AM26S11M 2477·65 LM340·6 2953·37 1087·4 490·179 srl54167 * 892 
9495A 2966·99 AM2S10C 2478·10 LM340·8 2953·103 1088·65 SIl54100 * 867 S115417 * 838 
9495C 2966·100 m,IDD5000 * 438 LM348 2943·34 * 1560 495·109 484·132 
T8C450C * 2845 DS3680 2483·50 LM358 2913·51 1055·31 SII54107 * 869 81154170 * 893 

2482·130 DS8820 2475·3 LM388 2896·130 SE2130P * 1560 487·184 497·1 
TSC45O;~ * 2845 DS8830 2471·57 LM3900 2913·107 1087·5 81154109 * 870 * 893 

2482·131 DS8831 2469·41 LM393 2893·60 1088·66 487·119 3470·58 
TSC7COA * 2846 2471·64 MC1445 2888·43 * 15S0 SII54110 * 870 S::5.\173 * 89.\ 

2464·133 DS8832 2469·32 MC1458 2909·16 1057·1 487·70 486·30 
TSC7106 2438·13 2472·2 MC1488 2469·60 SE2200P * 1560 81154111 * 871 S1I54174 * 895 
TSC7107 2438·14 FP54ALS16L8 506·91 MC1558 2939·3 1088·40 488·34 486·54 
T8C710~C * 2847 FP54ALS16R4 506·93 MC3303 2943·59 1088·51 S1I54116 * 872 SII54175 * 895 

2435·26 3457·1 MC3403 2944·18 * 1560 495·105 485·122 
TSC71 09;.1 * 2847 FP54ALS16R6 506·94 MC3423 2965·68 1057·2 8115412 * 837 81154176 * 806 

2435·27 3457·2 MC3443 2476·53 SE2400P * 1560 490·149 480·104 
TSC7116 2438·15 FP54ALS16R8 506·95 MC3446 2476·21 1087·6 8rl54120 * 873 S1I54177 * 8S6 
TSC7117 2438·16 3457·3 MC3470 2887·44 1088·67 507·48 478·67 
TSC7126 * 2048 FP54AS839 506·99 MC3484V2 2481·56 * 1550 SII54121 * 873 S1I54178 * 896 

2438·17 3458·5 2967·174 1057·3 500·105 501·108 
TSC7135 * 2E50 FP54AS840 506·100 MC3484V4 2481·57 SE5534 2924·18 81154122 * 873 * 896 

2438·41 3458·3 2967·175 SE555 2951·54 500·124 3488·87 
TSC7211A * 2852 FP54LS333 506·103 MC3486 2475·20 SE556 2951·88 81154123 * 874 sri54179 * 897 

2464·132 3457-89 MC3487 2472·36 SEB100 * 1560 500·165 501·118 
TSC7212 * 2052 FP54LS335 506·104 MC79L05AC 2956·94 8E01000 * 1560 81154125 * 875 * 897 
TSC7441S 2456·29 3457-87 MC79L 12AC 2957·62 SEB1000C * 1560 476·139 3488·88 
TSC7541A 2456·30 FP73LS333 3457·90 MC79L 15AC 2957·105 SE01004 * 1560 SII54126 * 875 SII54180 * 897 
TSC7541B 2453·37 FP74ALS16L8 506·92 N8T13 2469·12 SEBll00 * 1560 476·113 509-2 

~ Indicates page number in Application Note Directory, * Indicates additional data is provided on the page noted. 
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Tcx()s Inotrumcnts SII54293 * 925 8115484 * 861 Sfl54ALS1243 * 1019 SII54ALS218 * 440 SII54ALS533 * 957 

SII54181 

SII54182 

SI154184 

SII54184A 
SII54185A 

SII54187 
SN54188A 
SI154190 

SII54191 

SII54192 

SI154193 

SII54194 

SII54195 

SII54195 

SII54197 . 

SII54198 

SII54199 

SII5420 

SII5422 

SII54221 

SII5423 

SII54246 

SII54247 

SII54248 

SII54249 

SN5425 
SII54251 

SII54259 

SII5426 

SI154265 

SII5427 

SII54273 
SII54276 

, SII54278 

SI:54279 

SII5420 

SII54283 

SII54284 

SII54285 

SII54290 

204S 

(Cont'd) SII54298 * ~~~-41 SII5485 * :~!-62 SII54ALS1244 * 1~~~-40 * ~~~-65 SII54ALS534 * ~;~-114 
* 897 

475-10 
* 898 

475-75 
* 440 
* 899 

507-43 
* 440 
* 899 

3454-6 
* 440 
* 900 

507-36 
* 900 

3454-1 
* 900 

3459-44 
* 901 

481-172 
* 901 

479-133 
* 902 

481-136 
* 902 

480-1 
* 902 

501-150 
* 902 

3488-89 
* 903 

501-50 
* 903 

3489-19 
* 903 

480-105 
* 904 

478-68 
* 904 

502-52 
* 904 

3490-13 
* 905 

502-61 
* 905 

3490-14 
* 839 

490-94 
* 840 

490-49 
* 906 

500-140 
* 840 

494-11 
* 913 

2464-14 
* 913 

2463-171 
* 914 

2463-130 
* 914 

2463-96 
494-2 

* 915 
500-33 

* 917 
496-31 

'* 841 
484-91 

* 918 
507-114 

* 842 
494-41 

* 919 
* 920 

488-161 
* 921 

508-56 
* 921 

495-166 
* 842 

494-97 
* 922 

476-60 
* 923 

475-112 
* 923 

475-109 
* 924 

480-52 

SII5430 

SII5432 

SII5433 

SII54365A 

SII54366A 

SII54367A 

SII54368A 

SII5437 

SI154376 

SII54311 

SII5439 

SII54390 

S'154393 

SII5440 

SN544167 
SII54425 

SII54426 

SI:5442A 

SII5443A 

sn5444A 

SII5445 

SI15446A 

SII5447A 

8115448 

SII5449 

SII54490 

SII5450 

SII5451 

SII5453 

SII5454 

SN545740 
SII5460 

SII5470 

S1I5472 

SII5473 

SI15474 

SII5475 

SII5476 

S1I5477 

SI15480 

SI15481 
SII5482 

SI15483A 

499-74 SII5486 * 862 504-26 SII54ALS22 * 840 486-119 
* 842 495-22 SII54ALS1245 * 1019 490-53 SII54ALS538 * 958 

492-71 SII5488 * 863 504-167 SII54ALS240 * 910 . 483-153 
* 843 SII5490.\ * 864 S!l54ALS131 * 876 503-121 SII54ALS539 * 959 

493-129 480-53 484-18 * 910 483-52 
* &43 SII5491A * 864 SII54ALS133 * 877 2471-20 SII54ALS540 * 960 

494-65 502-132 492-117 Srl54ALS241 * 911 Srl54ALS541 * 960 
* 935 * 864 SII54ALS137 * 879 504-27 Srl54ALS560 * 961 

169 3491-13 484-11 * 911 481-70 
485-22 SII5492A * 864 SII54ALS138 * 880 2470-50 SN54ALS561 482-80 

* 935 482-38 483-152 SII54AlS242 * 911 SI154ALS563 * 962 
117 SII5493A * 865 SII54AlS139 * 860 503-41 496-115 
485-23 479-42 483-56 * 911 SII54ALS564 * 962 

* 936 SII5494 * 865 SII54ALS15 * 838 2476-35 486-120 
170 501-137 489-13 SII54ALS243 * 912 SI154ALS568 * 963 
485-24 * 865 SU54ALS151 * 884 503-42 481-92 

* 936 3489-85 499-157 * 912 SII54ALS569 *963 
118 SII5495A * 866 SII54ALS153 * 884 2476-36 479-87 
485-23 501-89 498-29 SII54ALS244 * 912 SII54AlS573 * 964 

* 844 * 866 SII54ALS157 * 887 503-165 496-57 
491-95 3488-90 499-26 * 912 SU54ALS574 * 964 

* 939 SII5496 * 866 SII54ALS156 * 887 2470-51 486-180 
488-159 502-2 498-120 SII54ALS245 * 913 SII54ALS575 * 964 

* 844 * 866 SII54ALS160 * 889 504-169 486-181 
491-45 3489-114 480-149 * 913 SII54ALS576 * 965 

* 844 SII5497 * 866 Sij54ALSllil * Gag 2478-44 486-121 

* ~~~-46 SII54ALSOO * ~~~-79 478-126 SII54AlS251 * ~~~-37 S1154AlS577 * ::~-182 
481-40 492-15 SII54ALS1616 * 1020 S!!W.LS253 * !l15 SI154ALS580 * 966 

* 943 SII54ALSOI * 833 SII54ALS162 * 890 497-140 496-116 
479-8 491-149 481-8 Sil54ALS257 * 916 SII54ALS620 * 976 

* 845 SII54ALS02 * 833 SII54ALS1620 * 1021 498-158 505-105 
490-7 494-106 505-103 Stl54ALS258 * 917 SII54ALS621 * 976 
507-22 SI154ALS03 * 834 SII54ALS1621 * 1021 498-80 505-85 

* 946 491-150 505-83 SII54AlS259 * 917 SU54ALS622 * 976 
476-140 SII54ALS04 * 834 SII54ALS1622 * 1021 496-33 505-86 

* 946 477-172 505-84 SN54ALS260 494-13 SI154ALS623 976 
SII54ALS1623 * 1021 S1I54A(S27 * 842 * 509-49 476-114 SII54ALS05 * 834 505-104 SN54ALS632 

* 845 477-70 494-45 SN54ALS633 509-50 
483-23 SI154ALS08 * 835 SIl54ALSlli3 * 890 SII54ALS273 * 919 SN54ALS634 509-51 

* 846 489-143 478-173 486-150 SN54ALS635 50952 
SI154ALS1638 * 1022 SI154ALS28 * 842 -

482-105 SII54ALS09 * 836 504-83 494-108 SN54ALS636 508-95 
* 846 489-99 S:154ALS1639 * 1022 SII54ALS299 * 927 SS,N15544AALLSS663387 508-96 

482-97 SII54ALS10 * 836 502-144 * 983 
* 846 490-184 504-84 504-85 

482-137 SII54ALS1000 * 1013 SII54ALS164 * 891 SII54ALS30 * :~~-74 SI154ALS639 * 983 
* 847 492-16 502-28 504-86 

2464-15 SII54ALS1002 * 1013 SII54ALS1640 * 1023 Sli54ALS317 * 440 SI154ALS640 * 984 
* 847 494-107 504-117 * 928 504-119 

* 2:~;-172 SII54ALS1003 * 1~~~_151 ~~;::c;I~:i * 1~~~-149 SII54AlS318 * :~~-67 SI154AlS641 * ~~!-150 
2463-131 SII54ALS1004 * 1014 504-97 * :~~-63 Srl54ALS642 * 984 

* 847 477-173 SI154ALS1643 * 1023 * 843 504-98 
2463-97 SII54ALS1005 * 1014 504-118 SU54ALS32 493-136 SI154ALS643 * 984 

* 955 477-71 S!l54ALS1644 * 1023 * 930 504-120 
~8Hl S!!5~~tS1CC!! * lC15 505-30 SII54ALS323 502-145 ~::5~m:S~~ 1< !)e~ 

* 848 489-144 SII54ALS1645 * 1023 SII54ALS33 * 843 505-31 
492-155 SII54ALS10l0 * 1015 504-168 494-69 SI154ALS645 * 984 

* 848 490-185 * 1023 SII54ALS352 * 932 504-170 
492-176 S1I54ALS1011 * 1015 2478-43 497-117 * 984 

* 849 489-45 Srl54ALS165 * 891 SII54ALS353 * 933 2478-45 
493-84 SII54ALS1020 . * 1016 502-77 497-85 SII54ALS646 * 986 

* 850 490-99 SII54ALS166 * 891 SN54ALS366 477-52 505-61 
493-72 S!l54ALS1032 * 1016 502·97 SN54ALS367 175 SIl54ALS647 * 986 
503-108 493-135 SII54ALS168 * 892 485-25 505-55 

* 852. SII54AlSl034 * 1017 481-96 SII54AlS37 * 844 SIl54AlS648 * 986 
493-27 174 Sfl54ALS169 * 892 491-99 505-62 

* 855 485-25 479-95 SN54ALS373 496-56 SN54ALS649 505-56 
487-68 SII54ALS1035 * 1017 Srl54ALS16R4 * 1025 SN54ALS374 486-179 SII54ALS651 * 988 

* 856 476-155 S!l54ALS174 * 895 SII54ALS38 * 844 504-171 
487-81 Sll54ALS109 * 870 486-58 491-51 505-63 

* 856 487-125 SII54ALS175 * 895 SII54ALS40 * 845 SII54ALS652 * 988 
487-185 SII54ALSll * 836 485-124 490-11 504-172 

* 857 489-46 SII54ALS190 * 901 SI:54ALS465 * 952 505-64 
485-65 SII54ALS112 * 871 481-176 SII54ALS466 * 952 SII54ALS653 * 989 

* 858 488-104 SII54ALS191 * 901 SI154ALS467 * 952 505-39 
495-128 SI154ALS113 * 871 479-144 S!l54ALS468 * 952 SI154ALS654 * 989 

* 858 488-71 SU54ALS192 * 902 SN54ALS474 1094-106 505-42 
488-47 SII54ALS114 * 872 481-140 Sfl54ALS518 * 956 SII54ALS677 * 993 

* 859 488-135 SII54ALS193 * 902 474-94 474-18 
495-152 S!l54ALSI2 * 837 480-5 SI154ALS519 * 956 SII54ALS678 * 993 

* 860 490-153 SIl54ALS20 * 839 474-95 474-19 
474-144 SII54ALS1240 * 1018 490-100 SII54ALS520 * 956 SlI54ALS679 * 994 

* 860 503-120 SII54ALS21 * 839 474-80 474-20 
* 860 SII54ALS1241 * 1018 488-169 Sfl54ALS521 * 956 SII54ALS680 * 994 

474-162 504-25 SIl54ALS217 * 440 474-81 474-21 
* 861 SII54ALS1242 * 1018 * 905 SII54ALS522 * 956 SI154ALS688 * 998 

476-61 503-39 497-69 474-82 474-114 

Arranged alphanumencally from left to right. 
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Davlca PI~.-L1n. Davlc. PaUl-Lin. Davlc. PI;.-L1n. DlVlce Pltl-L1n Cavlc. Pa;J-L1n Cavlc. Pa;.-L1u 

T01mO Inotrumcnto SII54AS251 * 915 SII541122 * 04D S1154L9D * 664 S1154LS161A * 889 SII54LS24D * 91D 
(Cont'd) 500-39 490-61 SlI54L91 * £64 478-148 503-150 

SI154AS253 * 915 SII54113D * 042 3490-132 S1154LS162A * 8~:J * !llD 
SlI54ALSG::1I * 998 497-142 492-86 S1I54L93 * 1165 481-29 2471-21 

474-96 SII54AS27 * 842 S1I54114D * 845 SI154L!l5 * 86G S1I54LS163 *. BCD SlI54LS241 * 911 § SI154ALS74 * 857 494-47 490-21 3488-91 SII54LS164 * 891 504-65 
485-71 SII54AS28D * 921 S1I5411453 * 849 S1l54L96 * 866 502-45 * !Ill 

Sfl54ALSlID4 * 10D2 509-4 S1I54115D * 848 SII54L98 * 067 * 891 2470-52 ~ 
SII54ALSIl05 * lDD3 Sfl54AS3D * 042 492-163 SII54L99 * 1157 3490-123 SII54LS242 * 911 

494-153 492-76 S1I541151 * 048 3488-92 Sl154LS165 * G91 503-88 

~ SI154ALSC03 * lDD3 SII54AS352 * 932 * 849 SII54LSOD * 833 502-84 * 911 
489-182 497-119 492-185 492-46 * 891 2476-37 :.:3 

SII54ALS832 * lD04 SIl54AS353 * 933 SN54H52 492-141 SII54LSDl * 833 3490-68 S1I54LS243 * 912 

~ 493'168 497-86 SII541153 * 849 491-181 SH54LS166 * 891 503-89 
SII54ALS857 * 1004 SN54AS373 496-60 493-61 SI154LSD2 * 833 502-104 * 912 
:;;:~':~lS:::; * u~2 SN5~AS374 485-187 ~~51!!51 * e5~ ~!)1-139 * ii;l 2176-39 

495-24 SII54AS533 * 957 493-52 SII54LSD3 * 834 3490-69 SI154LS244 * 912 
SlI54ALS873 * 1003 496-120 S1I541155 * 851 491-182 SN54lS168 481-115 504-11 

495-115 SII54AS534 * 957 493-46 S1I54LS04 * 834 SN54lS169 479-113 * 912 
S:154ALS874 * 1008 486-122 SII54116D * 052 478-15 SN54lS169A 479-114 2470-53 

485-40 SII54AS573 * 964 507-103 S!l54LS05 * 034 St154LS170 * !lO3 Sl154LS245 * !l13 
S::54ALS:J711 * 1003 SII54AS574 * 964 SII541161 * 852 477-94 497-12 505-19 

485-41 SU54AS575 * 964 507-111 Sfl54LS08 * 835 * !l93 Srl54LS247 * 913 
SII54ALS870 * 1010 486-188 SI1541162 * 853 489-172 3470-59 2463-173 

485-42 SII54AS576 * 965 508-6 SII54LS09 * 836 Srl54LSl7l * C93 SII54LS247A * !l13 
S1154ALS07!1 * 1010 S1I54AS577 * 965 SII541171 * 855 489-116 485-174 2463-174 

485-43 486-189 487-102 S1154LS10 * Bl5 SN54LS173A * IlD4 S::54L82411 * 914 
SII54ALSS::D * 1011 

SU54AS5BO * S66 S1I541172 * 056 491-21 486-40 2463-132 
496-9 SU54AS74 * 857 487-89 SN54lS104 506-7 SN54LS174 * OS5 

Sll54LS249 * 914 
SII54ALSK1&41 * 1023 

485-73 S1I541173 * 856 SN54lS105 506-8 2463-98 486-76 
SIl54ASOO * 833 

SII54AS80D * 1001 488-11 SII54LS107A * CS9 S::5~LS251 * !l15 SN54LS175 * 8~5 
492-19 SII54AS802 * 10D2 SII541174 * 657 488-30 500-60 485-145 

SIl54AS02 * 833 
S!l54AS804 * 1002 485-86 Sfl54LS109A * 870 * 915 

494-112 492-58 SII541176 * 858 487-146 
Sr154LS18 * 839 1098-97 

S!l54ASOS * 835 
SN54AS805 494-155 488-52 SII54LSll * 835 

507-95 
SN54lS253 498-2 

489-147 SN54AS808 489-184 SII541178 * 859 489-75 
Srl54LS181 * C1I7 S1I54LS257A * 916 

SI154AS10 * 836 
SN54AS832 493-170 487-153 SII54LS112A * 871 

475-48 498-180 
490-188 SII54AS857 * 10D4 811541187 * 1363 488-124 Sfl54LS183 * St3 S::54LS25eA * !l17 

SII54AS1002 * 1013 
SII54AS866 * 1005 508-72 SII54LS113A * 071 

474-155 498-103 

SIl54AS1032 * 1016 
SII54ASIl67 * 10D5 Sfl54LOD * 833 488-87 SN54LS189A * 440 SU54LS259 * 917 

S:154AS1034 * 1017 
479-88 SU54L02 * 033. SN54LSl14A 488-151 * sca 496-46 

177 
SII54AS869 * 1005 Srl54L03 * 834 SII54LS12 * 837 

3471-87 * 917 
485-25 

479-89 491-142 490-163 S~54LS19 * 839 1098-82 
SIl54AS109 * 870 

SlI54AS870 * 1006 SlI54L04 * 834 sr154LS122 * 873 
507-172 S:154LS26 * 1141 

487-127 
496-151 477-166 500-131 S1154LS1!l0 * 1)01 491-78 

SIl54ASll * 836 
SII54AS871 * 1007 S1I54L10 * 836 SII54LS123 * 874 

482-16 SN54lS260A 494-22 
489-49 

496-152 490-180 500-172 SN54LS191 * 9111 SIl54LS261 * 910 
S1I54AS112 * 871 

SlI54AS873 * 1008 S:154L121 * 873 11 237-11 479-163 475-106 
488-106 

SU54AS874 * 100B S1I54L122 * 873 SII54LS125A * 875 Sfl54LS192 * 902 SlI54LS266 * 918 
SII54AS113 

SlI54AS876 * 1009 8i154L123 * 874. 476-153 481-161 495-81 * 871 S1I54AS877 * 1009 
488-73 S1I54L153 * 884 SN54lS126A 476-128 Stl54LS193 * S02 SII54LS27 * 842 508-124 

SII54ASl14 * 872 S1154L154 * 885 S1I54LS13 * 037 480-26 494-61 
SlI54ASB78 * 1010 

488-137 SII54L 157 * 087 507-95 S1l54LS194A * CO2 SII54LS273 * 919 S!l54AS879 * 1010 
SN54AS1242 503-47 485-48 Sll54L 164 * 091 S!l54LS132 * 877 

501-168 486-167 

SN54AS1243 503-48 SII54ASS80 * 1011 
3490-99 507-138 * S02 S1I54LS275 * 920 

S1I54-'S151 * 884 SII54AS881 * 1011 
SII54L 192 * 9D2 SII54LS136 * 878 3488-93 476-94 

499-159 475-13 481-146 495-1 SN54LS195A * S03 Srl54LS279 * 921 
Stl54AS153 * 884 SII54AS882 * 1012 SII54L 193 * 1102 S1I54LS137 * 879 501-65 495-179 

498-31 475-77 480-11 484-13 * 1103 Sll54LS28 * 842 
S!l54AS16D * 889 SII54AS885 * 1012 SN54l196 480-121 S!l54LS138 * 880 3489-20 494-139 

480-151 474-116 SI154L2D * 039 483-181 SN54LS196 * SD3 Sr:54LS2&0 * 921 
SIi54AS161 * 889 SN54AS894 476-21 490-95 S1I54LS139 * !lSO 480-117 509-11 

478-128 SII541100 * 833 S1I54L30 * 842 483-78 SN54LS197 * IlM SII54LS283 * 922 
SII54AS1G2 * 890 8115411Dl * 833 492-72 SII54LS14 * 837 478-81 476-87 

481-10 491-161 S1154L42 * B45 507-171 SI154LS20 * 839 S:154LS289A * 44D 
S::54AS163 * 1190 SI:541104 * 834 483-24 S1I54LS145 * 882 490-131 * 924 

478-175 478-1 SII54L43 * 046 482-151 SH54LS21 * .840 3471-79 

SN54AS168 481-98 S:1541105 * 834 482-106 S1154LS147 * fl32 489-9 Stl54LS21lD * 924 
SII54AS169 * 892 477-80 SII54L44 * 846 509-35 SN54lS211 3471-116 480-75 

479-97 SII541110 * 836 482-98 SH54LS148 * 883 SN54lS212 3471-117 S1I54LS292 * 924 
S1I54AS174 * 895 491-7 S1I54L46 * 847 508-149 SN54lS213 3471-120 482-89 

486-60 SII5411101 * 868 467-136 &:154LS15 * C33 SN54lS216· 3472-23 e::S4LS2!l3 * D25 
S!l54AS175 * 895 487-109 SII54L47 * 847 489-27 SN54lS217 ·3472-24 479-68 

SII54AS181 * 897 SII5411102 * 868 467-119 Sl154LS151 * 884 SN54lS218 3411-125 S1I54LS2!l4 * 925 
475-12 487-105 SI154L51 * 848 499-180 SII54LS219.\ * 440 482-76 

SI154AS20 * 839 SI15411103 * 868 492-177 SII54LS152 * 884 * SC3 S1I54LS295I1 * 925 
490-103 488-102 Srl54L54 * 850 500-16 3471-88 501-32 

Sfl54AS21 * 840 SII5411106 * 869 493-73 S1I54LS152A * 804 SN54LS22 * 840 '* 925 
488-171 488-112 SII54L55 * 851 500-17 490-73 3489-21 

Srl54AS230 * 910 SII5411108 * 870 493-30 S1I54LS153 * 884 SN54LS221 * !lO3 Srl54LS297 * 926 
503-167 488-68 SlI54L71 * 855 498-52 500-148 506-176 

SI15411S231 * 910 S1I541111 * 836 Sfl54L72 * 856 S!l54LS155 * BeG SN54LS222 * 907 * 926 
S!154AS240 * 910 489-62 487-90 483-144 3456-3 2945-41 
SII5411S241 * 911 SH541115 * 838 Srl54L73 * 856 SH54LS156 * 885 SN54LS224 * S07 SII54LS298 * 926 

504-30 489-15 487-186 483-112 3456-4 499-105 
SII54AS242 * 911 S:15411183 * 893 S:154L74 * 857 SU54LS157 * !l37 S~54LS227 * SO!) S:154LS2!l!l * 927 

503-49 474-153 SII54L75 * 858 499-49 3456-7 502-173 
S!l54AS243 * 912 SII54H20 * 839 S1154L77 * 859 S1I54LS158 * 887 SN54LS228 * 90() * 927 

503-50 490-117 S1I54L78 * 859 498-143 3456-8 3490-27 
SII54AS244 * 912 SII541121 * 840 SII54L85 * 862 S1I54LS160A * BS9 SN54LS24 * 841 S!l54LS30 * 842 

504-31 488-179 SII54L86 * 1162 480-170 507-139 492-100 

II Indicates page number In Application Note Directory. * Indicates additional data is provided on the page noted. 
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Ie MASTER 

Dulce PI;s-liu O,vlce PI:,-lIn, Dsvlel PI;,-lInl D,vlca Plas-lIn, Dsvles PI;a-lInl Davies PI;I-Llna 

TCXDU InutrumcntG Sl154LS382 * 941 SII54LS57 * 852 SII54LS631 * 440 Srl54LS691 * 999 SII54S124 * 874 
(Cont'd) 475-50 509-59 * 979 478-93 2S46-41 

SII54LS384 * 941 Sfl54LS590 * 966 2467-20 SII54LS692 * 999 SII54S132 * 877 
SH54LS31 * 843 476-1 479-76 ~ 285-8 481-31 507-144 

506-19 SII54LS385 * 942 SII54LS591 * 966 S1I54LS632 * 980 SII54LS693 * 999 SII54S133 * 877 
SN54LS311 3471-112 474-13 479-77 S1I54LS633 * 980 478-94 492-133 
SN54LS312 3471-113 SI!54LS386 * !l42 S::54LS592 * 967 S1l54LS634 * 981 S!l54LS696 * 1000 SII54S134 * 877 
SN54LS313 3470-86 495-48 479-72 S1I54LS635 * 931 481-84 492-115 
SN54LS316 3472-19 S1I54LS390 * 943 S:154LS593 * 967 SII54LS636 * 982 SII54LS697 * 1000 SII54S135 * 878 
SN54LS317 3472-20 481-62 479-73 S1l54LS637 * 982 479-81 494-164 
SN54LS318 3471-123 SII54LS393 * 943 SIl54LS594 * 968 S1I54LS638 * 983 SI154LS698 * 1000 * 880 
SU54LS319A * 440' 479-21 502-113 S1I54LS639 * 933 481-85 484-1 

* 929 SII54LS395A * 943 SIl54LS595 * 968 S1I54LS640 * 984 SlI54LS699 * 1000 * 880 
3471-80 501-129 502-114 504-137 479-82 483-88 

SII54LS32 * 843 * 943 SU54LS596 * 968 * 984 S1I54LS73A * 856 * 881 
493-158 3489-22 502-115 2478-48 488-31 484-59 

SI154LS320 * 929 * 944 SII54LS597 * 969 S1I54LS641 * 984 S1I54LS74A * 857 * 881 
506-171 495-155 502-106 504-160 485-100 2471-58 

SII54LS321 * 929 * 944 S1l54LS590 * 969 * 984 SII54LS75 * 858 * 838 
506-172 499-106 502-107 2478-24 495-146 489-34 

Sll54LS322A * 930 * 944 SIl54LS599 * 970 SII54LS642 * 984 SII54LS76A * 858 51 * 884 
476-104 499-107 502-116 504-107 488-62 499-193 

S1I54LS323 * 930 * 845 SII54LS600 * 440 * 984 SII54LS77 * 859 53 * 884 
502-174 490-35 

* 971 2478-25 495-155 498-62 

* 930 * 845 506-21 SII54LS643 * 984 SII54LS78A * 859 57 * 887 
3490-28 483-37 SIl54LS601 * 440 504-138 487-160 499-60 

SN54LS324 2945-163 * 945 971 * 984 SII54LS83A * 861 58 * 887 
* SN54LS325 507-50 500-116 506-22 2478-49 476-88 498-154 

2946-34 * 945 S::54LSG02 440 Sr154LS644 * 984 SN54LS85 474-63 * 890 
500-150 * 505-36 SII54LS86 * 862 481-36 SN54LS326 507-51 

* 972 
2946-35 1094-107 * 984 495-49 * 890 506-23 S!!SUS!Hl * eS4 479-2 SN54LS327 507-52 * 947 Sl!54LS603 * 440 

2478-26 
2946-36 2476-8 SI154LS645 * 984 480-76 * 892 

* 947 
* 972 505-20 SU54LS91 * 864 481-118 S1I54LS33 * 843 

2476-9 
506-24 * 984 502-136 SII54S169 * 892 494-79 Srl54LS604 * 973 * 864 479-120 SN54LS333 3458-11 * 9,H 496-11 2478-50 

SN54LS334 3458-12 503-100 Sr:mS646 * 986 3491-14 S1I54S174 * 895 
S!l54LS605 "* 973 SI154LS92 * 864 486-87 SN54LS335 3458-7 * 947 2479-19 

SN54LS336 3458-8 2476-11 496-12 SII54LS647 * 986 
482-50 S1I54S175 * 895 

S1I54LS347 * 931 * 947 
SII54LS605 * 973 2479-13 SII54LS93 * 865 485-156 

2463-143 503-101 496-13 S!l54LS648 * 906 
479-69 SI154S181 * 897 

Srl54LS348 * 931 * 947 
Srl54LS607 * 973 2479-20 SIl54LS95B * 866 475-63 

508-150 2476-12 496-14 srl54LS649 * 986 
501-101 SII54S182 * 89a 

S1154LS352 * 932 Sfl54LS,'44 * 947 
SI:54LS60a "* 974 2479-14 * 866 475-91 

496-15 3488-94 S1I54S189" * 900 497-135 503-102 
S1l54LS610 * 975 

S1l54LS651 * 908 SII54LS95 * 866 3471-55 
S1l54LS353 * 933 * 947 505-21 

497-103 2476-13 506-143 505-65 502-7 SII54S194 * 902 

SI/54LS354 * 933 Sil54LS445 * 947 
SII54LS611 * 975 SI/54LS652 * 988 * 866 501-176 

506-144 3489-116 * 902 500-26 482-127 505-22 SII54PL 16L8 * 1025 3489-43 
Srl54LS355 * 934 Srl54LS446 * 950 Sr:54LS612 * 975 505-66 

506-145 Srl54PL 16R6 * 1026 SIl54S19S * £03 500-22 2476-39 1154LS653 * 989 S!lS4PL16f18 * 1026 501-75 
S1l54LS356 "* 934 SIl54LSH7 * 9S0 SIl54LS613 * 975 SII54LS654 * 989 SII54PL20L8 * 1027 * 903 500-27 2463-144 506-146 SlI54LS66B * 990 

SIl54LS448 * 951 SI!54LS620 "* 976 481-116 
SII54PL20R4 * 1027 3469-44 

SlI5US357 * 935 SII54PL201l6 * 1028 SII54S196 * 903 
500-23 503-103 2478-46 SU54LS669 * 990 

* 951 SU54LS621 "* 976 479-115 
S!l54PL2C!l9 * 1029 S!!54S197 * 904 

SN54LS360 505-161 SII54PL333 * 1029 478-83 
SN54LS361 505-160 2476-10 2478-22 S1I54LS670 * 990 SIl54PL335 * 1029 S1I54S20' * 839 
SN54LS362 1098-91 SIl54LS449 * 951 S1I54LS622 * 976 497-25 SIIS4PL839 * 1030 490-140 
S:::i4L:;:;C5A * S35 2'176-~O 2478-23 *: !!!!(l SII54PL840 * 1030 SII54S22 * 840 

477-20 S1l54LS465 * 952 S~154LS623 * 976 3470-70 SII54PLR19L8 "* 1031 490-80 
* 935 477-46 2478-47 SU54LS671 * 991 SII54PLR19n4 * 1031 SII54S226 * 908 

2471-28 S1154LS466 * 952 Srr54LS624 "* 977 501-20 SII54PLR19n6 * 1032 508-54 
S!l54LS366A * 935 478-35 507-28 * 991 SII54PLR19R8 * 1032 SI154S240 * 910 

477-144 Srl54LS467 *' 952 * 977 501-21 SIIS4PLT19L8 "* 1033 503-162 
* 935 477-47 2945-164 * 992 Sr/54PL Tl 9n4 * 1033 * 910 

2471-32 Srl54LS468 * 952 Srl54LS625 "* 977 503-27 SIl54PLT1986 * 1034 2471-23 
S!l54LS357A * 936 478-36 507-57 * 992 Sll54PLTlmllJ * 1034 S//54S241 * 911 

477-21 SII54LS47 * 847 * 977 503-25 SII54S00 * 833 504-75 
* 936 2463-175 2946-37 * 854 492-55 * 911 

2471-29 SIl54LS48 * 847 SI154LS626 * 977 482-64 SII54S02 * 833 2470-55 
S1I54LS368A * 935 2463-133 507-58 * 995 494-149 SII54S244 * 912 

477-145 SU54LS49 * 847 * 977 476-16 * 834 504-19 
* 936 2463-99 2946-38 * 996 491-192 SII54S251 * 915 

247.1-33 SIi54LS4S0 * 955 S!!54LS527 * 978 474-127 * 834 500-70 
SII54LS37 * 844 481-63 507-59 * 996 478-25 SI154S253 * 915 

491-113 S!l54LS51 "* 848 * 978 474-108 "* 834 SII54S257 * 916 
SU54LS373 * 937 493-9 2946-39 * 996 477-103 498-190 

496-90 Srl54LS54 * 850 SII54LS628 * 978 474-128 * 835 SII54S258 * 917 
SI154LS374 * 938 493-97 507-29 * 99G 489-180 498-114 

487-25 SII54LS540 * 950 * 978 474-109 * 836 SII54S260 * 918 
S!l54LS375 * 938 503-151 2945-165 Srl5US6E6 "* 997 489-120 494-28 

495-145 * 960 SII54LS529 * 970 474-129 * 836 SII54S270 * 919 
S1l54LS377 * 939 2471-22 507-60 SIl54LS6S7 * 997 491-30 SII54S271 * 919 

487-57 SIl54LS541 * 960 * 978 SII54LS688 * 998 * 836 SII54S274 * 920 
SlI54LS378 * 939 504-66 2946-40 474-130 489-84 SN54S275 476-96 

486-103 * 960 SII54LS63 * 853 SII54LS689 * 998 * 871 SII54S280 * 921 
SN54LS379 486-9 2470-54 507-146 474-110 488-133 509-24 
SIl54LS38 * 844 S!154LS55 * 851 SII54LS630 * 440 S1I54LS59 * 854 * 871 SII54S281 * 922 

491-63 493-40 * 979 482-62 488-96 476-19 
SII54LS381 * 940 SII54LS55 * 851 2467-19 SII54LS690 * 999 * 872 SI154S283 * 922 

475-49 509-57 ~ 285-8 481-30 488-157 476-91 

Arranged alphanumerically from left to right. 
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ADV[iE[;lYiSf2RS' PRODIUC"f U\!DE){ 

C"I:~ Pt~)-LI~J Onl:1 fl.I-LI!, t~vl:1 PI.I-Ll:. t;~I:. PI.a-Llr.. CI\I:I PI1i3-Ll~. Davit. Pa;I-Llr.1 

Tc;m:l In::trumcni::: SflSS22 248S-46 :;:174132 * 077 ~:1741CO * C!l7 ~:17(2::5 1<: 923 :;:174:11 A * ceo 
(Cont'd) SNSS232 2485-24 507-128 50g-3 475-110 496-165 

SNSS234 2485-17 &:174136 * 878 ~:174101 * 897 II 288-12 * 060 
S::54S2S!!.\ * 924 SfJ55236 2485-13 494-171 475-11 t:174ZCO * 924 3470-80 

3471-47 SN55237 2485-14 &:17414 * 837 S:174102 * 8S3 480-54 S:174C2 * CGO 
S::54S299 * !l27 SN5524 2485-36 507-158 475-76 &:174293 * 925 474-163 

502-179 SN5528 2485-41 ~:174141 * 8S1 II 288-12 479-43 S:1740:1.\ * Illll 
* a27 Sfl55325 2481-2 2464-77 t:174184 * 899 t:J742ga * 926 476-63 

3490-31 SN55326 2481-8 :;:174142 * 881 507-44 499-75 SU748431 * 953 
:;:154830 * 1l4Z SN55327 2481-9 482-66 * 8S9 &:17430 * 842 SI174CU * 861 

492-106 SN55329 2485-74 Sil74143 * 8B2 3454-7 492-73 496-166 

srl54S32 * C43 SN55355 2483-45 482-68 1::174185.\ * 900 t117432 * 843 * 861 
493-166 SN55363 2481-77 :;:174144 * 1J82 S07-37 493-130 3470-81 

8::54837 * 0-14 Sfl55365 2483-46 482-70 * gOO 8:17433 * 843 81174C5 * 862 
491-117 SfJ55369 2481-106 8:174145 * 882 3454-2 494-66 474-64 

Sll54S370 * illS SN554268 2464-78 482-149 Srl74186 3459-S7 &:174351 * 932 SIme6 * 862 
:l:i54S371 * liJ7 C~~~~27[J 2~~-7!l :;::m-!7 k 

.... ., ::::7-!1::7 k C:::l 498-6ti ~gS-23 

I S::54S373 * 037 Sfl554508 2481-145 S09-34 3484-4 t:17433:iA * 935 SII74£::.\ * 863 
496-102 Sf1554518 2481-146 8:174148 * 883 Sta4188A 3459-45 171 3484-1 

S;!54S374 * 033 Sfl554528 2482-36 508-140 :;:1741!l0 * 901 485-24 SU741l1l * 440 
487-36 SfJ554538 2482-107 8:174150 * 893 481-173 S:1743ee.\ * 935 * IHi3 

S:l54S38 * S.e4 SN55454B 2482-72 SOO-86 t:1741!11 * 901 119 497-41 

491-67 SN55460 2481-147 SII74151A * 884 479-134 485-23 * 440 
S:l54S301 * C~O SN55461 2481-148 499-154 &:174192 * S02 &:174357A * 936 * 863 

475-64 SN55462 2482-37 S:174153 * 884 481-137 172 
3471-93 

8:154S40 * Cot5 
SN55463 2482-103 498-26 S:174193 * SD2 485-25 S~174tD'\ * 854 

490-44 SN55464 2482-73 S:l74154 * 885 480-2 
8:17435!lA * 936 

480-55 

S::548412 * 945 
SIl55470 2481-149 484-39 t:1741!U * g02 120 

SII7491A * 854 

496-103 sr155471 2481-150 S:l74155 * 3&6 S01-151 
485-23 

502-133 
SN55472 2482-38 483-132 * 902 * 854 * 9.45 SN55473 2482-109 SI174156 * 886 3488-97 1::17437 * 844 3491-15 

1094-165 
SN55474 2482-74 483-100 l::174195 * !l03 491-96 SIIWI2.\ * 854 S::548435 * en 8!:511453 * 34!! IW74157 * 687 501-51 lm74376 * 939 482-39 

485-11 
SN64LS299 3490-29 499-23 * 903 488-160 SII741:3.\ * oa5 * en SfmALS519 474-97 S:174159 * 8S8 3489-23 8:17438 * 844 479-44 

2483-133 SN74-ALS569 479-90 484-45 S:174196 * 903 491-47 S1I74!l4 * C55 S!!548437 * 1l-17 S:17400 * 833 8:17416 I * 838 480-107 S:17439 * 044 501-138 
485-12 492-10 484-157 1::174197 * S04 491-48 * 855 * 017 II 261-5 8U74160 * 889 478-70 S:1743CO * 943 3489-86 

2483-134 S:17401 * 033 480-144 S:17419a * 904 481-42 81174£5.\ * 866 SN54S455 3463-!l8 491-143 II 232-0 S02-S3 E:1743!l3 * 943 501-90 
S::548432 * £54 S:174D2 * 033 S:l74161 * BS!! * 904 479-9 * 856 506-165 494-98 478-121 3490-15 8:17440 * 845 3488-98 * £5-1 s:m03 * 034 II 232-0 :::1741!l!l * cos 490-8 S:174Cj * C55. 

10a6-84 491-144 S:J74162 * USO S02-62 8:174425 * 946 S02-3 
SI:548404 * !l55 s:m04 * 634 480-186 * !lO5 476-142 * 666 
::::548435 * CS5 477-167 II 232-0 3490-16 S:174426 * 946 3489-115 
8:15.tS5.1 * CUI S:17405 * 834 8:174163 * 8S0 :::17420 * 839 476-116 S1I74!l7 * 866 

493-17 477-67 478-168 490-96 S:1744ZA * 845 508-80 
8r:54864 * e53 S:l74Cli * 035 II 232-0 S:174201 * 440 483-25 SN74AL867 479-91 

493-111 485-6 8:174164 * 891 8:17422 * 840 E:17·m.\ * 846 SN74AL869 479-92 
8::54S65 * 053 8117407 * 1135 S02-25 490-50 482-107 SII74ALSOil * 833 

493-118 484-143 * 891 S:174221 * !lOS &:174<4U * 846 492-17 
8~154S74 * 857 s:mos * 035 3490-124 500-141 482-99 SU74USDl * 833 

485-108 489-134 &1174165 * 891 S:17423 * 840 £:m45 * 846 491-152 
srl54S744 503-114 SU7409 * 835 502-76 494-12 482-138 S!l74ALS02 * 833 
1:::54885 * C:l2 489-56 * 891 S:174246 * 913 8:17446.\ * 847 

494-109 
474-68 S:17410 * 835 3490-55 2464-16 2464-17 S:174ALS03 * 834 

S:154SC5 * C:i2 490-181 SI174166 * 891 S:174247 * 913 8:17447A * 847 
491-153 

495-58 S:1741CO * ca7 502-96 2463-176 SII74US04 * 834 
Sfl54SL245 2478-51 495-110 * 891 &:174240 * 914 

2464-1 
477-174 

srl55107A 2474-25 slim 07 * IlG9 3490-70 2463-134 8:17440 * 847 SI174ALS05 * 834 
Sfl551078 2474-39 488-1 Sll74167 * 892 81174249 * 914 

2463-135 477-72 
SN55108A 2474-32 S:174109 * 870 507-23 2463-100 &:17449 * 847 Srl74ALS03 * 835 
SN551088 2474-44 487-120 S:17417 * 838 &:17425 * 841 

2463-101 489-145 
SN55109A 2472-14 SII7410!!.\ * 870 484-133 494-3 &:1744£0 * 955 Sr174ALS09 * 836 
SN55110A 2472-21 2472-15 SU74170 * 893 1::174251 * 915 

481-43 489-100 
SN55113 2472-5 S:I7411 0 * 870 497-2 500-34 t:174~!1 * 848 SU74US10 * 836 
Sfl55114 2471-45 487-71 * 893 81174259 * 917 

492-156 490-186 
SN55115 2474-61 8:174111 * 871 3470-60 496-32 &:17.(51 * 840 Sfl74ALS1000 * 1013 
SN55116 2479-41 488-35 81174172 * 894 &:17426 * 841 492-178 492-18 
SN55117 2479-47 S[174116 * 872 497-27 484-92 8:17453 * 849 Sr174ALS1002 * 1013 
Sfl55118 2479-43 495-103 * 094 &:174265 * 910 493-85 494-110 
Sfl55119 2479-45 Sfl7412 490-150 3470-79 507-11S S;17';!:4 * 650 8:174f.LS 1003 * 1014 
Sfl55121 2469-13 S:174120 * 873 S:174173 * 894 S:17427 * 842 493-74 491-154 
SN55122 2473-17 507-49 486-31 494-42 srl745740 S03-109 S!l74I.LS1004 * 1014 
SN55128 2471-47 S:174121 * 873 S1I74174 * 895 &:174273 * 919 S:I74CO * 852 477-175 
SfJS5138 2477-52 SOO-10S 486-55 486-145 493-28 81174ALS1005 * 1014 

L 

SN55140 2473-1 8:174122 * 873 &:174175 * 895 8:174276 * 920 &:17470 * 855 477-73 
SN55141 2473-2 500-125 485-123 488-162 487-69 S!l74ALS100S * 1015 
SN55142A 2472-56 8:174123 * 874 S1I74176 * a9S S[174278 * 921 8:17472 * 856 489-146 
Srl55143A 2472-57 500-166 480-106 508-57 487-82 S:I74I.LS1010 * 1015 
Srl55150 2469-22 8:174125 * 875 S:174177 * a95 &:174279 * 921 &:17473 * 856 490-187 
SN55152 2475-4 476-141 478-69 495-167 488-2 S:I74:'LS1011 * 1015 
SN55157 2474-52 S:174126 * 075 S:l74178 * ass &:17428 * 842 :::17474 * 857 489-47 
Sfl55180 505-148 476-115 501-109 494-99 485-66 S:1741.LS1020 * 1016 
Srl55182 2475-5 8:174120 * 076 * G!l5 S:174283 * 922 8:17475 * 058 490-101 
SN55183 2471-59 484-114 3488-95 476-62 495-129 S:l74ALS1032 * 1016 
SN55188 2469-61 * 876 8:174179 * 1197 II 288-12 &:17476 * 859 493-137 
SN55189 2473-27 2472-31 501-119 S:l74ZB", * 923 488-48 SlI74ALS1034 * 1017 
SN55189A 2473-36 8:17413 * 837 * 897 475-113 &:174CO * 8GO Sfl74ALS1035 * 1017 
SNS520 2485-10 507-80 3488-96 II 288-12 474-145 476-156 

II Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted. 
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Ie MASTER 

Pags-Llne Devlca 

Texan Instruments S1I74ALS1642-1 

(Cont'd) SH74ALS1613 
--~-----SH74ALS109 

SI174ALS 112 

SI174ALSll3 

SII74ALSll4 

SII74ALS12 

SII74ALS1240 

SII74ALS1241 

SN74ALS1242 

SII74ALS1243 

S1I74ALS1244 

SII74ALS1245 

SII74ALS131 

SII74ALS133 

SII74ALS137 

SII74ALS138 

SII74ALS139 

SII74ALS15 

SII74ALS151 

SII74ALS153 

SII74ALS157 

S1I74ALS158 

SII74ALS160 

SII74ALS161 

SII74ALS1616 
SII74ALS162 

SII74ALS1620 

SII7 4ALS 1620-1 

SII74ALS1621 

S1I74ALS1621-1 

SII74ALS1622 

S1174ALS1622·1 

SII74ALS1623 

SN74ALS1623-1 

SN74ALS163 

SII74ALS1638 

SII74ALS1638·1 

SII74ALS1639 

S1I74ALS1639-1 

SII74ALS164 

SII74ALS1640 

S1I74ALS1640-1 

SII74ALS1641 

S1I74ALS1641-1 

SlI74ALS1642 

2052 

* 870 
487-126 

* 836 
489-48 

* 871 
488-105 

* 871 
488-72 

* 872 
488-136 

* 837 
490-154 

* 1018 
503-122 

* 1018 
504-28 

* 1018 
503-43 

* 1019 
503-44 

* 1019 
503-166 

* 1019 
504-173 

* 876 
484-19 

* 877 
492-118 

* 879 
484-12 

* 880 
483-154 

* 8S0 
483-57 

* 838 
489-14 

* 884 
499-158 

* 884 
498-30 

* 887 
499-27 

* 887 
498-121 

* 889 
480-150 

* ,8S9 
478-127 

* 1020 
* 890 

481-9 
* 1021 

505-106 
* 1021 

505-107 
* 1021 

505-87 
* 1021 

505-88 
* 1021 

505-89 
* 1021 

505-90 
* 1021 

505-108 
* 1021 

505-109 
* 890 

478-174 
* 1022 

504-87 
* 1022 

504-88 
* 1022 

504-89 
* 1022 

504-90 
* 891 

502-29 
* 1023 

504-121 
* 1023 

504-122 
* 1023 

504-151 
* 1023 

504-152 
* 1023 

504-99 

SII74ALS1643-1 

SII74ALS1644 

S1I74ALS1644-1 

SI174ALS1645 

S1174ALS1645-1 

SII74ALS165 

SII74ALS166 

SII74ALS168 

SII7 4ALS 16 9 

SII74ALS16R4 
SII74ALS174 

S1I74ALS175 

~m74ALS190 

SII74ALS191 

S1I74ALS192 

Sl174ALS193 

SII74ALS2D 

SlI74ALS21 

S1I74ALS217 

SII74ALS218 

SII74ALS22 

SlI74ALS240 

SII74ALS241 

S!l74ALS242 

Sii74ALS243 

SII74ALS244 

SII74ALS245 

SII74ALS251 

SII74ALS253 

SI174ALS257 

S1I74ALS258 

SII74ALS259 

SII74ALS27 

S!l74ALS273 

SII74ALS28 

SII74ALS299 

SI174ALS3D 

SII74ALS317 

page-Line Dsvlce 

* 1023 
504-100 

* 1023 
504-123 

* 1023 
504-124 

* 1023 
505-32 

* 1023 
505-33 

* 1023 
504-174 

* 1023 
2479-32 

* 1023 
504-175 

* 891 
502-78 

* 891 
502-98 

* 892 
481-97 

* 892 
479-96 

* 1025 
* 895 

486-59 
* 895 

485-125 
* SOl 

481-177 
* 901 

479-145 
* 902 

481-141 
* 902 

480-6 
* 839 

490-102 
* 840 

488-170 
* 905 

497-70 
* 906 

497-66 
* 840 

490-54 
* 910 

503-123 
* 910 

2471-24 
* 911 

504-29 
* 911 

2470-56 
* 911 

503-45 
* 911 

2477-4 
* 912 

503-46 
* 912 

2477-5 
* 912 

2470-57 
* 913 

504-176 
* 913 

2479-33 
* 915 

500-38 
* 915 

497-141 
* 916 

498-159 
* 917 

498-81 
* 917 

496-34 
* 842 

494-46 
* 919 

486-151 
* 842 

494-111 
* 927 

502-146 
* 842 

492-75 
*, 928 

497-68 

SII74ALS318 

SII74ALS32 

SlI74ALS323 

SI174ALS33 

SII74ALS352 

SII74ALS353 

SN74ALS366 
SN74ALS366-1 
SN74ALS367 

SII74ALS37 

SN74ALS373 
SN74ALS374 
SlI74ALS38 

SII74ALS40 

SII7 4ALS465 
SII74ALS466 
SII74ALS467 
SII74ALS468 
SII74ALS518 

SII74ALS519 
SII74ALS520 

SU74ALS521 

srl74ALS522 

S1I74ALS533 

S1I74ALS534 

S!l74ALS538 

S1I74AL~539 

SI/74ALS540 
SII74ALS541 
SII74ALS560 

S1I74ALS561 

SII74ALS563 

S:/74ALS564 

SII74ALS568 

SII74ALS569 
SII74ALS573 

SII74ALS574 

SIH4ALS575 

S1I74ALS576 

SII74ALS577 

SII74ALS5BO 

SI174ALS620 

SII74ALS621 

SII74ALS622 

SII74ALS623 
SN74ALS632 
SN74ALS633 
SN74ALS634 
SN74ALS635 
SN74ALS636 
SN74ALS637 
SII74ALS638 

SII74ALS639 

SII74ALS640 

SlI74ALS641 

Pags-Llns Davlca 

* 928 
497-64 

* 843 
493-138 

* 930 
502-147 

* 843 
494-70 

* 932 
497-118 

* 933 
497-87 
477-53 
477-54 
176 
485-25 

* 844 
491-100 
496-58 
486-183 

* 844 
491-52 

* 845 
490-12 

* 952 
* 952 
* 952 
* 952 
* 956 

474-98 
* 956 
* 956 

474-83 
* 956 

474-84 
* 956 

474-85 
* 957 

496-117 
* 957 

486-123 
* 958 

483-155 
* 959 

483-53 
* 960 
* 960 
* 961 

481-71 
* 961 

482-81 
* 962 

496-118 
* 962 

486-124 
* 963 

481-93 
* 963 
* 964 

496-59 
* 964 

486-184 
* 964 

486-185 
* 965 

486-125 
* '965 

486-186 
* 966 

SI174ALS642 

S!174ALS643 

SII74ALS644 

S1I74ALS644-1 
SII74ALS645 

SII74ALS646 

S1/74ALS646-1 

SII74ALS647 

S!l74ALS647·1 

SII74ALS648 

SII74ALS64B-l 

SN74ALS649 
SN74ALS649-1 
SI/74ALS651 

S1I74ALS651·1 

SI174ALS652 

sIn 4ALS652-1 

SII74ALS653 

sr174ALS653-1 

SII74ALS654 

S1I74ALS654-1 

SII74ALS677 

SI174ALS678 

SII74ALS679 

SI174ALS6BO 

SII74ALS688 

S!l74ALS6S9 

SII74ALS74 

SII74ALS804 

SI174ALS805 

SI174ALssoa 

SI174ALSS32 

SI174ALSB57 
SI174ALSB6 

496-119. SI174ALS873 
* 976 

505-110 
* 976 

505-91 
* 976 

505-92 
* 976 

509-53 
509-54 
509-55 
509-56 
508-97 
508-98 

* 983 
504-91 

* 983 
504-92 

* 984 
504-125 

* 984 
504-153 

SII74ALSB74 

SII74ALSB76 

SII74ALS878 

SII74ALS879 

SII74ALS8BO 

SI174ASOO 

SI174AS02 

SII74ASOB 

SII74AS10 

SII74AS1002 
SII74AS1032 

Pags-Llne Device 

* 984 
504-101 

* 994 
504-126 

* 984 
505-34 

* 984 
* 9S4 

504-177 
* 9S4 

2479-34 
* 9S6 

505-67 
* 906 

505-68 
* 9S6 

505-57 
* 906 

505-58 
* 986 

505-69 
* 9S6 

505-70 
505-59 
505-60 

* 9S8 
504-127 
505-71 

* 9S8 
505-72 

* 988 
504-128 
505-73 

* 9B8 
505-74 

* 9S9 
505-40 

* 989 
505-41 

* 989 
505-43 

* 989 
505-44 

* 993 
474-22 

* 993 
474-23 

* 994 
474-24 

* 994 
474-25 

* 998 
474-115 

* 998 
474-99 

* 857 
485-72 

* 1002 
492-57 

* 1003 
494-154 

* 1003 
489-183 

* 1004 
493-169 

* 1004 
* 862 

495-25 
* 1008 

495-116 
* 1008 

485-44 
* 1009 

485-45 
* 1010 

485-46 
* 1010 

485-47 
* 1011 

496-10 
* 033 

492-20 
* 833 

494-113 
* 035 

489-148 
* 836 

490-189 
* 1013 
* 1016 

SII74AS1034 
SI174AS109 

SI174ASll 

SII74ASll2 

S1174ASll3 

S1I74AS114 

SN74AS1242 
SN74AS1243 
SI174AS151 . 
SIl74AS153 

SII74AS160 

SII74AS161 

SII74AS162 

SII74AS163 

SN74AS168 
SII74AS169 

S1I74AS174 

S1174AS175 
SI174AS181 

SI174AS20 

SII74AS21 

SI174AS230 

SII74AS231 
SII74AS240 
SII74AS241 

S1I74AS242 

S!l74AS243 

SII74AS244 

S1I74AS251 

SI174AS253 

SII74AS27 

SII74AS2BO 

SII74AS30 

SII74AS352 

SII74AS353 

SN74AS373 
SN74AS374 
S!l74AS533 

SI174AS534 

SII74AS573 
SH74AS574 
SI174AS575 

SI174AS576 
S1l74AS577 

SH74AS580 
SN74AS74 

Stl74AS800 
SIl74AS802 
SII74AS804 

SN74AS805 
SN74AS80a 
SN74AS832 
SIl74AS857 
SI174ASC66 
SII74ASB67 
SII74ASB69 
SIl74AS870 

Arranged alphanumerically from left to right. 

Page-Line Device 

* 1017 
* 870 

487-128 
* 836 

489-50 
* 871 

488-107 
* 871 

488-74 
* 072 

488-138 
503-51 
507-113 

* 884 
499-160 

* 884 
498-32 

* 889 
480-152 

* 089 
478-129 

* 890 
481-11 

* 890 
478-176 
481-99 

* 892 
479-98 

* 095 
486-61 

* 095 
* 897 

475-14 
* 839 

490-104 
* 840 

488-172 
* 910 

503-168 
* 910 
* 910 
* 911 

504-32 
* 911 

503-52 
* 912 

503-53 
* 912 

503-169 
* 915 

500-40 
* 915 

497-143 
* 842 

494-48 
* 921 

509-5 
* 842 

492-77 
* 932 

497-120 
* 933 

497-88 
496-61 
486-190 

* 957 
496-121 

* 957 
486-126 

* 964 
* 964 
* 964 

486-191 
* 965 
* 965 

486-192 
* 966 
* 857 

485-74 
* 1001 
* 1002 
* 1002 

492-59 
494-156 
489-185 
493-171 

* 1004 
* 1005 
* 1005 
* 1005 
* 1006 

496-153 

SIl74AS871 

S!174AS873 
Sll74AS874 
SIl74AS876 
S1l74AS877 

SI174AS878 
SII74AS879 

SI174AS880 
SII74AS881 

SII74AS882 

SII74ASB85 _ 

SN74AS894 
SN741100 

SI1741101 

SII741104 

SI1741105 

SII741110 

SII7411101 

SII7411102 

SI17411103 

SIl7411106 

SII7411108 

SII741111 

SII741115 

SII7411183 

S1I741120 

S11741121 

SII741122 

SII741130 

SII741140 

S11741150 

SII741151 

SN74H52 
S1I741153 

S1I741154 

SU741155 

SII741160 

SI1741161 

S11741162 

S1l741171 

S1I741172 

SII741173 

SII741174 

S11741176 

S1l741178 

S1I741187 

SIl74LOO 
SIl74L 157 
SN74L 164 
SN74L47 

Plge-Llnl 

* 1007 
496-154 

* 1008 
* 1008 
* 1009 
* 1009 

508-125 
* 1010 
* 1010 

485-49 
* 1011 
* 1011 

475-15 
* 1012 

475-78 
* 1012' 

474-117 
476-22 

* 833 
492-33 

* 833 
491-162 

* 834 
478-2 

* 834 
477-81 

* 836 
491-8 

* 866 
487-110 

* 868 
487-106 

* 868 
488-103 

* 869 
488-113 

* 870 
488-69 

* 836 
489-63 

* 838 
489-16 

* e9a 
474-154 

~ 288-12 
* 839 

490-118 
* 840 

488-180 
* 840 

490-62 
* 842 

492-87 
* 845 

490-22 
* 848 

492-164 
* 848 
* 849 

492-186 
492·142 

* 849 
493-62 

* 850 
493-53 

* 851 
493-47 

* 852 
507-104 

* 852 
507-112 

* 853 
508-7 

* 855 
487-103 

* 856 
487-91 

* 856 
488-12 

* 857 
485-87 

* 858 
488-53 

* 859 
487-154 

* 863 
508·73 

* 833 
* 887 

3490-100 
2464-2 
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ADVE~:rflS[2BS' PRODUCT INDEj{ 

Davici PI.I-lina O,vlca PI~a-lInl Davlca PIUI-lina Davlca PI.a-lina Davlca PIUI-lIr.a Davlea PI;a-Llel I 
Tmmu Inlltrul110ntu S:I74LS1G2 * eso S:I74LS241 * !Ill SN74LS318 3471-124 SII74LS3!13 * !lU f:1174LS5DO * !lEB 

(Cont'd) S1I74LS163A * 890 504-67 SII74LS319A * 929 479-22 479-78 
478-190 * 911 3471-82 Sfl7 4LS395A * 943 Sfl74LS591 * 966 

SN74L91 3490-133 S:174LS164 * 891 2470-58 SII74LS32 * 843 501-130 479-79 

SN74L95 3488-42 502-46 Sl174LS242 * 911 493-159 * 943 SlI74LS592 * 967 ~ SN74L99 3488-43 * 891 503-90 SU74LS320 * 929 3489-26 479-74 

S:I74LSOO * 833 3490-125 * 911 506-173 SII74LS3S6 * 944 Sl174LS593 * 967 S 
492-47 SU74LS165 * 891 2477-6 SlI74LS321 * 929 496-156 482-85 f5 

S:J74LSOl * 833 502-85 S:174LS243 * 912 506-174 SII74LS398 * 944 SII74LS594 * 958 
491-183 * 891 503-91 SII74LS322A * 930 499-109 502-117 ® Sl174LS02 * 833 3490-71 * 912 476-105 SI174LS399 * 944 Sl174LS595 * 958 
494-140 Sl174LS1G6 * 8!11 2477-7 S1I74LS323 * 930 499-110 502-118 ~\ 

SII74LS03 * 834 502-105 SII74LS244 * 912 502-176 SU74LS4o * 845 S1I74LS596 * 958 (.:\ 
491-184 * 891 504-12 * 930 490-36 502-119 

~ SU74LS04 * 834 3490-72 * 912 3490-30 SU74LS42 * 845 SII74LS597 * !l69 
478-16 sr~7 4LS 169A 479-116 2470-59 SN74LS324 507-30 483-38 502-108 

SU74LS05 * 834 SN74LS1ti9B 479-117 SU74lS245 * 913 SN74LS325 507-54 SII74LS422 * 945 Sii74LS5iia * !log 
477-95 S1I74LS17o * 893 505-23 2946-43 500-117 502-109 

SU74LS08 * 835 497-13 * 913 SN74LS326 507-55 SII74LS423 * 945 SI174LS599 * 970 
489-173 * 893 2479-2 2946-44 500-151 502-120 

S1174LS09 * 836 3470-61 Sl174LS247 * 913 SN74LS327 507-56' SN74LS424 1094-108 SII74LS6oo * 971 
489-117 SI17US171 * 893 2464-3 2946-45 S1I74lS44o * 947 506-25 

Srl74LSlo * 836 485-175 SII74LS248 -* 914 SN74LS328 507-61 2476-14 Sl174LSliol * 971 
491-22 SII74LS173A * 894 2463-136 2946-46 S1I74LS441 * 947 506-26 

SN74LS104 506-9 486-41 Sl174LS249 * 914 S1I74LS33 * 843 2476-15 S1I74LS602 * 972 
SN74LS105 506-1,0 SII74LS174 * 895 2463-102 494-80 SI174LS442 * 947 506-27 

SU74LSl07A * 269 
486-77 SU74LS251 * 915 SN74LS333 3458-13 503-104 SI174LS603 * 972 "---

488-32 SII74LS175 * 895 500-61 SN74LS334 3458-14 * 947 506-28 

S/I7 4LSl 09,\ * 870 
485-146 * 915 SN74LS335 3458-9 2476-17 Sl174LS604 * 973 

487-147 sr174lS18 * 839 1098-98 SN74LS336 3458-10 S1I74LS443 * 947 496-16 

Sl174LSll * 836 
507-98 SN74LS253 498-3 SII74LS347 * 931 503-105 SlI74LS605 * 973 

489-76 S1I74LS181 * 697 Sl174LS257A * 916 2463-145 * 947 496-17 

S 117 4LS 112A * 871 
475-51 498-181 SU74LS348 * 931 2476-18 S1I74LSG05 * 973 

488-125 S:l74LS1B3 * 89B S:17 4LS258A * 917 
508-152 SI174LS444 * 947 496-18 

Sll7 4LS 113,\ * 871 
474-156 498-104 * 931 503-106 SII74LS607 * 973 

488-88 Sil74LS189A * 900 St174LS259 * 917 
1098-115 * 9n 

496-19 

srl74LS114A 488-152 3471-89 496-47 S1I74LS352 * 932 2476-19 Sr174LS6oS * 974 

S:t74LS12 * 837 
S:l74LS19 * 839 * 917 

497-136 Sr174lS445 * 947 
496-20 

490-164 
507-174 1098-83 SII74LS353 * 933 482-128 Si174LS61o * 975 

SrI74LS1!l0 '* 901 497-104 506-147 
S!l74LS122 * 873 482-17 

Sl174LS26 * 841 S:l74LS354 * 933 
S!l74LS446 * 950 im74LS611 * 975 500-132 491-79 2476-44 

S:I74LS123 * 074 
S:l74LS191 * Sal St174LS261 * 918 

500-28 SlI74LS447 * 950 
506-148 

479-164 Sil74LS355 * 934 SII74LS612 * 975 
500-173 S:174LS192 * S02 

475-107 
500-24 

2463-146 
506-149 

~ 237-11 481-162 
S1I74LS266 * 918 SlI74LS356 * 934 

Sl174LS440 * 951 SlI74LS613 * 975 
srl74LS124 507-53 SlI74LS193 * 902 

495-82 500-29 
503-107 

506-150 
2946-42 480-27 

S1I74LS27 * 842 S1I74LS357 * 935 
* 951 SI174LS62o * 976 

SU74LS125A * 875 SI174LS194A * S02 
494-62 500-25 

2476-16 
2479-3 

476-154 501-169 Srl74LS273 * 919 S1I74LS365A * 935 
SII74LS449 * 951 SII74LS621 * 976 

SU74LS126A * 875 * 902 
486-168 477-22 2476-45 2478-52 

476-129 3488-99 Sfl74LS275 * 920 * 935 
SIl74LS462 506-31 SU74LS522 * 976 

S1I74LS13 * 837 SI174LS195A * 903 
476-95 2471-30 1098-128 2478-53 

507-97 501-66 SII74LS279 * 921 SII7 4LS366A * 935 
SN74LS463 506-32 S!l74LS623 * 976 

SN74LS132 507-140 * 903 
495-180 477-146 1098-122 2479-4 

Sl174LS136 * 878 3489-24 SII74LS28 * 842 * 935 
SII74LS465 * 952 SI174LS624 * 977 

495-2 srmLS196 * 903 
494-141 2471-34 477-48 507-31 

SII74LS137 * 879 480-118 SlI74LS280 * 921 SII74LS367A * 936 
SII74LS466 * 952 * 977 

484-14 S:174LS197 * 904 
509-12 477-23 478-37 2945-166 

SlI74LS138 * 81lo 478-82 SU74LS283 * 922 * 936 
SU74LS467 * 952 SII74LS625 * 977 

483-182 Sr174LS20 * 839 
476-89 2471-31 477-49 507-62 

* 880 490-132 S1I74LS289A * 924 SII74LS36BA * 936 SII74LS468 * 952 * 977 
1094-128 SIH4lS21 * 840 3471-81 477-147 478-38 2946-47 

SlI74LS139 * 8BO 489-10 SII74LS29o * 924 * 936 SII74LS47 * 847 S1I74LS626 * 977 
483-79 SN74LS211 3471-118 480-77 2471-35 2464-4 507-63 

S:174LS14 * 837 SN74LS212 3471-119 SII74LS292 * 924 S1I74LS37 * 844 SI174LS48 * 847 * 977 
507-173 Stl74LS213 3471-121 482-90 491-114 2463-137 2946-48 

Srl74LS145 * 882 Sr174LS214 3476-13 SlI74LS293 * 925 SlI74LS373 * 937 SII74LS481 * 953 S!l74LS627 * 978 
482-152 SN74LS215 3475-102 479-70 496-91 1086-82 507-64 

St174LS147 * 882 SN74LS216 3472-25 SI174LS294 * 925 SII74LS374 * 938 * 953 * 978 
509-36 SN74LS217 3472-26 482-88 487-26 1049-17 2946-49 

S:174LS148 * 803 SN74LS218 3471-126 Sr174LS29511 * 925 Srl74LS375 * 938 Srl74LS49 * 847 SII74LS628 * 978 
508-151 &:l74LS21!l.\ * !l05 501-33 495-147 2463-103 507-32 

* ell3 3471-90 * 925 S1174LS377 * 939 SU74LS49o * 955 * 978 
1098-113 S:174LS22 * 840 3489-25 487-58 481-65 2945-167 

SII74LS15 * 838 490-74 SU74LS297 * 926 SII74LS378 * 939 SI174LS51 * 84B SII74LS629 * 978 
489-28 S!l74LS221 * 906 506-177 486-104 493-10 507-65 

S:174LS151 * SB4 500-149 * 926 SI174LS379 * 940 SII74LS54 * 850 * 978 
499-181 S1I74LS222 * 907 2945-42 486-10 493-98 2946-50 

S:174LS153 * 884 3456-5 Sr174LS298 * 926 SI174LS38 * 844 SI174LS54o * 950 ' SII74LS63 * 853 
498-53 SU74LS224 * 907 499-108 491-64 503-153 507-147 

Sl174LS155 * BCS 3456-6 S1I74LS299 * 927 SI174LS381 * 940 * 950 SII74LS63o * 979 
483-145 Sfl74LS227 * 909 502-175 475-52 2471-26 2467-21 

SII74LS156 * cn6 3456-9 SII74LS30 * 842 SI174LS382 * 941 SI174LS541 * 960 ~ 285-8 
483-113 Sr174LS228 * 909 492-101 475-53 504-68 SU74LS631 * 979 

S:l74LS157 * 887 3456-10 SI174LS31 * 843 S:174LS384 * 941 * 960 2467-22 
499-50 S:I74LSZ4 * 840 506-20 476-2 2470-60 ~ 285-8 

S:I74LS150 * ca7 * 841 srmLS311 3471-114 SII74LS385 * 942 Sr174LS55 * 851 S!l74LS632 * !l1l0 
498-144 507-141 SN74LS312 3471-115 474-14 493-41 S!l74LS633 * geo 

SU74LS16oA * 889 Srl74LS240 * 910 SN74LS314 3476-12 SII74LS386 * 942 S 1174 LS56 * 851 SlI74LS634 * 9S1 
480-171 503-152 SIl74LS315 3475-101 495-50 509-58 SII74LS635 * 981 

S1I741:.S161A * sag * 910 SN74LS316 3472-21 S1I74LS39O * 943 SU74LS57 * 852 SII74LS636 * 982 
478-149 2471-25 SN74LS317 3472-22 481-64 509-60 SII74LS637 * 902 

~ Indicates page number in Application Note Directory, 
* rndicates additional data is provided on the page noted. 
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,,<i~~li'~:7 Devlca Pagl-Llna Devlca Pagl-Llna Davlca Paga-Llna Davlca Plgs-Llna Davlca PlgD-Lina Davlca Plga-Llna 
:',' '.l~/l,~~~' >::': 

:':\~~~~~::::~~~~:~': Tcxa!l In!ltrumcnt!l SII74LS683 * 996 SII74S05 * 834 SII74S226 * 908 SN74S455 3463-99 SN75207B 2474-16 

\~.~~;;,!;:~t::~' (Cont'd) 474-111 477-104 508-55 SN74S481 476-41 If 261-5 
)"",:~~ I;": I', S:174LS634 * 9S5 SII74S03 * 835 * S03 1036-83 SN75208 2474-14 

iJ' SII74LS638 * 983 474-132 489-1B1 2476-57 1049-18 2485-56 
SII74LS639 * gJ3 SU74LS635 * 995 SII74S09 * 836 SII74S240 * 910 SII74S482 * 954 SN75208B 2474-17 
SI174LS640 * 984 474-112 489-121 503-163 506-166 SN75234 2485-18 ... 504-139 SII74LS686 * 997 SII74S10 * 836 * 910 * 954 SI175251C * 3437 

'* 984 474-133 491-31 2471-27 1086-85 2887-45 

::1 
_ 2479-5 SII74LS687 * 997 S1I74S11 * 836 SI174S241 * 911 SII74S484 * 955 SN75270 505-157 

S1I74LS640-1 * 984 SII74LS688 * 998 489-85 504-76 SII74S485 * 955 If 261-5 
504-140 474-134 S1I74S112 * 871 * 911 SII74S51 * 848 2481-58 

* 984 SII74LS689 * 998 488-134 2470-61 493-18 If 261-5 ... 2479-6 474-113 SII74S113 * 871 SII74S244 * 912 SN74S593 479-75 SN75322 2481-78 
0 .. , SIl74LS641 * 984 SU74LS69 * 854 488-97 SII74S251 * 915 SII74S64 * 853 SN75325 2481-3 . 504-161 482-63 S1I74S114 * 872 

500-71 493-112 SN75326 2481-10 . * 984 SII74LS690 * 999 SII74S253 * 915 SII74S65 * 853 SN75327 2481-11 488-158 
2478-54 481-32 SI174S124 * 874 

SII74S257 * 916 493-119 SN75328 2481-12 
S1I74LS641-1 * 984 SU74LS691 * 999 2946-51 498-191 SII74S74 * 857 SN75350 2482-135 

504-162 478-95 SII74S132 * 877 
SII74S258 * 917 485-109 SN75361A 2482-136 

* 984 S1I74LS692 * 999 507-145 
498-115 SN74S744 503-115 SN75363 2481-79 

,I', 2478-55 481-33 SII74S260 * 918 SII74S85 * 862 SN75365 2483-47 

SII74LS642 .. 984 SU74LS693 * 999 
SII74S133 * 877 494-29 474-69 If 287-9 

504-108 478-96 492-134 SII74S270 * 919 SII74S86 * 862 SN75367 505-149 

* 984 SII74LS696 * 1000 
SII74S134 * 877 3484-7 495-59 2483-81 

2478-56 481-86 492-116 SN74S2708 3462-101 . SN75064 2482-143 SN75369 2481-107 

Sr174LS642-1 * 9114 Sfl74LS697 * 1000 SII74S135 * 878 SII74S271 * 919 SN75065 2483-5 SN75370 2481-85 
- 504-109 479-83 494-165 3484-5 SN75066 2482-144 If 261-5 

* 984 SII74LS698 * 1000 SII74S138 * 880 SII74S274 * 920 SN75067 2483-6 SN75375 2483-48 

2478-57 481-87 484-2 475-114 SN75068 2482-145 SN75401 2481-151 

SU74LS643 * 984 Sil74LS699 * 1000 S!174S139 * eeo SN74S275 476-97 SN75069 2483-7 SN75402 2482-39 

504-141 479-84 483-89 SII74S280 * 921 SN75107A 2474-26 SN75403 2482-110 

* 984 Sl174LS73A * 856 S1I74S140 * 881 509-25 SN75107B 2474-40 SN75404 2482-75 

2479-7 488-33 484-60 SII74S281 * 922 SN75108A 2474-33 . SI175407 * 2855 

S1I74LS643-1 * 984 SII74LS74A * 857 * 881 476-20 SN75108B 2474-45 2482-40 

504-142 485-101 . 2471-60 SII74S283 * 922 SN75110A 2472-22 2482-76 

* 984 SIl74LS75 * 858 S:l74S15 * 83B 476-92 SN75112 2472-23 SII75408 * 2855 

2479-8 495-148 489-35 S1I74S289,\ * 924 SN75113 2472-6 2482-111 

SI174LS644 * 984 SII74LS76A * B58 SII74S151 * 884 3471-21 SN75114 2471-46 SN75411 2481-152 

505-37 488-63 499-194 SII74S299 * 927 SN75115 2474-62 SN75412 2482-41 

* 984 SII74LS1BA * 859 SII74S153 * 884 502-180 SN75116 2479-42 SN75413 2482-112 

2478-58 487-161 498-63 * 927 SN75117 2479-48 SN75414 2482-77 

S1I74LS644-1 * 984 S:174LS83A * 861 SII74S157 * 887 3490-32 SN75118 2479-44 SN75416 2482-12 

505-38 476-90 499-61 SII74S30 * 842 SN75119 2479-46 SN75417 2482-52 

* 984 SII74LSIl5 * 852 SII74S158 * 887 492-107 SN75121 2469-14 SN75418 2482-123 

2478-59 474-65 498-155 SII74S301 * 927 SN75122 2473-18 SN75419 2482-87 
SN75426 2464-80 

SII74LS645 * 964 SII74LSIl5 * 852 SII74S162 * 090 3473-12 SN75123 2469-6 
SN75427 2464-81 

505-24 495-51 481-37 SN74S314 3476-7 SN75124 2473-11 
SN75430 2481-81 * 9B4 SII74LS90 * 864 SII74S163 * 890 SN74S314A 3475-88 SN75125 2474-2 SN75431 2481-82 

2479-9 480-78 479-3 SII74S32 * 843 SN75126 2469-44 
SN75432 2482-42 

SII74LS645-1 * 984 S1I74LS91 * 864 SII74S168 * 892 493-167 SN75127 2474-3 SN75433 2482-113 
505-25 502-137 481-119 SN74S330 507-16 SN75128 2474-8 SN75434 2482-78 

* 984 * 864 SII74S169 * 892 
3458-29 SN75129 2474-9 SII75436 * 2856 

2479-10 3491-16 479-121 1086-88 SII7512A * 2860 2483-19 
S1I74LS646 * 986 SII74LS9Z * 864 S1I74S174 * 895 

SN74S331 507-17 SN75130 2469-45 SII75437A * 2855 
2479-35 482-51 486-88 3458-28 SN75136 508-22 2483-20 

Sl174LSG47 * SSG S!l74LS!l3 * e55 S1I74S175 * 895 
1086-89 2477-22 SII75438 * 2856 

2475-44 479-71 485-157 SN74S340 503-164 SN75138 2478-12 2483-21 
S1I74LS648 * 986 Srl74LS95B * 866 SN74S181 475-65 SN74S341 504-77 SN75140 2473-3 Stl75441 2481-90 

2479-36 501-102 S!l74S1!!2 ..... 898 SN74S344 504-20 SN75141 2473-4 2482-119 
S:J74LS649 * 985 * 866 475-92 SII74S37 * 844 SN75142A 2472-58 SN75446 2482-11 

2475-45 3488-100 SII74S187 * 897 
491-118 SN75143A 2472-59 SN75447 2482-43 

SII74LS651 * 988 SII74LS96 * 866 SII74S189.\ * 900 
SII74S370 * 935 SN75150 2469-23 SN75448 2482-114 

504-143 502-8 
3471-28 

3484-8 SN75151 2472-51 SN75449 2482-79 
505-75 * 866 SII74S194 * 902 

SII74S371 * 937 SN75152 2475-11 SN75450B 2482-1 
S!174LS652 * 988 3489-117 

501-177 
3484-6 SN75153 2472-52 If 261-5 

504-144 81174PL 16L8 * 1025 * 902 
SII74S373 * 937 SN75154 2473-55 SN75451B 2482-2 

505-76 SII74PL 16R6 * 1026 3489-45 
496-104 SN75157 2474-53 If 261-5 

S1I74LS653 * 989 S1I74PL16R8 * 1026 SU74S195 * 903 
SII74S374 * 938 SN75158 2471-48 SN75452B .2482-44 

Sfl74LS654 * 989 SII74PL20L8 * 1027 5Q1-76 
487-37 SN75159 2472-10 SN75453B 2482-115 

S1I74LS668 * 990 SII74PL20R6 * 1028 SII74S38 * 844 SN75160 2475-53 SN75454B 2482-80 
481-117 SII74PL20na * 1028 * 903 491-68 SN75160A 2475-54 SN75460 2482-3 

S1I74LS659 * 990 SII74PL333 * 1029 3489-46 SII74S381 * 940 SN75161 2475-55 SN75461 2482-4 
479-118 S!174PL335 * 1029 SII74S196 * S03 475-66 SN75161A 2475-56 SN75462 2482-45 

SII74LS670 * 990 SII74PL839 * 1030 480-122 SI174840 * 845 SN75162 2475-57 SN75463 2482-116 
497-26 SII74PL840 * 1030 SII74S197 * 904 490-45 SN75162A 2475-58 SN75464 2482-81 

* g90 SII74PLR19L8 * 1031 478-84 SII74S412 * 945 SN75163 2475-59 SN75465 2890-4 
3470-71 SII74PLR19R4 * 1031 SII74S20 * 839 496-105 SN75172 2469-47 SN75466 2480-83 

Sfl74LS671 * 991 SU74PLnl9116 * 1032 490-141 * 945 SN75173 2475-27 2482-5 
501-22 S1I74PLnl9i18 * 1032 SII74S201 * 440 1094-166 SN75174 2469-46 2890-63 

SII74LS672 * 991 SII74PL Tl 9L8 * 1033 * 905 SII74S428 * 946 SN75175 2475-28 SN75467 2480-99 
501-23 S1I74PLT19r14 * 1033 3473-14 1095-16 S1I75176 * 2858 2890-64 

SII74LS673 * 992 SI174PLT19R6 * 1034 SN74S207 3473-69 SII74S436 * 947 S1I75171 * 2858 SN75468 2480-66 
503-28 Sfl74PL Tl 9n8 * 1034 SN74S208 3473-70 485-13 S1I75178 * 2858 2890-5 

SII74LS674 * 992 S!l74S00 * 833 SN74S214 3476-11 * 947 SN75182 2475-6 SN75469 2480-42 
503-26 492-56 SN74S214A 3475-89 2483-135 SN75183 2471-61 2890-6 

S1I74LS68 * 654 SI174S02 * 833 SII74S22 * 840 SII74S437 * 947 SN75188 2469-62 SN75470 2482-6 
482-65 494-150 490-81 485-14 SN75189 2473-28 SN75471 2482-7 

SII74LS681 * 995 SI174S03 * 834 SII74S225 * 908 * 947 SN75189A 2473-42 SN75472 2482-46 
476-17 491-193 497-58 2483-136 SN75207 2474-13 SN75473 2482-117 

SH74LS682 * 995 SII74S04 * 834 * 908 SII74S438 * 946 2485-55 SN75474 2482-82 
474-131 478-26 1086-90 1095-17 If 261-5 SN75476 2482-8 

Arranged alphanumencally from left to nght. 
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ADVERTISERS' t7JRODUCT INDIE}{ 

Davlca Plga-Llnl Davlca Pagl-Llna Dlvici Pagl-Llnl Dlvici Paga-Llnl Davici Pagl-Llnl Dnici PI,I-Llna 

TCXD!l ImJtrumcntn SN76675 2901-75 TDP23L lliG * 440 TCP211SM5 * 3976 TLOG4CC * 3425 TL 1881 2418-112 

(Cont'd) srl76676 2901-22 3464-106 TBP28SA46 * 440 2941-40 TL 188M 2418-93 
SN76678 2901-23 TBP28L 166A * 3972 3461-52 TL064C * 3425 TL 191C 2419-92 

SN75477 2482-51 SN76688 2905-47 TBP28L22 * 440 TBP28SA461A * 440 2944-22 TL 1911 2419-93 
SN75478 2482-118 SN76689 2901-76 * 3969 3461-82 TL064r.t * 3425 TL191M 2419-91 ; 2482-122 SN76701 2903-83 3460-29 TBP28SA86-60 * 3978 2944-1 TLI95C * 3436 
SN75479 2482-83 SN76702 2903-84 TBP28L22r.1 * 440 3462-103 TL066!.! * 3423 2967-145 

2482-86 SN76710 2903-85 * 3969 TBP28SA861.1 * 3978 2930-12 TL287C * 3424 
SN75480 2465-69 SN76711 2903-86 3460-34 3463-21 TL068 * 3422 2936-6 
SN75481 2465-32 SN76720 2904-140 TBP28L42 * 440 TC10l 2964-53 TL070AC * 3427 TL287/.1 * 3424 

I SN75490 2481-59 SN76721 2903-87 * 3970 TC102 2964-46 2932-56 2936-7 
SN75491 2464-143 SN76727 2903-88 3461-28 TC103 2964-56 TL070C * 3427 TL288C * 3424 
SN75491A 2465-1 SN76730 2902-56 TBP28L45 * 3971 TC104 2964-60 2932-57 2937-21 

~; SN75492 2465-44 SN76810 2907-8 3461-29 TCMllOl 2948-48 TL070!.1 * 3427 TL288U * 3424 
SN75492A 2465-45 SN76811 511-125 TBP28L46 * 440 TCM1501 2949-113 2930-7 2937,22 
SN75493 2465-2 SN76812 2951-7 * 3971 TCM1504 2949-114 TL071AC * 3427 TL311 * 3426 
SN75494 2465-46 SN76831 2902-57 TBP28L85 3462-112 TCM1505 2949-115 2932-58 2892-52 
SN75497 2465-57 SN76832A 2902-58 TIIP28L85A * 3971 TCM1506 2949-116 TL071DC * 3427 TL311A * 3426 
SN75498 2465-122 SN76881 2901-170 TBP28L86 * 440 TCM1512 2949-117 2932-59 2892-51 
SN75500 2466-8 SN76882 2901-171 * 3972 TCM1512A 2949-118 TL071C * 3427 TL3111.1 * 3426 
SN75501 2466-9 SN76889 2904-21 3463-28 TCM1520 2949-16 2932-60 2892-46 
SN75502 2466-10 SN76891 2901-172 TBP28L861.1 * 440 TCM1703 2948-157 TL071l.1 * 3427 TL317 2959-39 
SN75503 2466-11 SN76940 2949-45 * 3972 TCM1705A 2902-71 2930-8 TL3211 2928-40 
SN75512A 2465-135 SlILSI32 * 877 3463-29 2949-23 TL072AC * 3427 TL321C 2913-45 
SI175513A * 2861 STL700 * 438 TBP28LA22 * 440 TCM1706 2902-72 2940-27 2940-10 

2465-136 TACOIO * 438 * 3969 2949-24 TL072BC * 3427 TL3211 2928-41 
SI175518 * 2862 TAC020 * 438 3460-25 TCM2101 2948-154 2940-28 TL321M 2913-46 

2466-12 TAT004 * 438 TBP28LA221.1 * 440 TCM2201 2948-99 TL072C * 3427 2928-42 
SI175581 * 2863 TATOOB * 438 * 3969 TCM2401 2948-60 2940-26 TL322C 2940-32 

2465-59 TATOIO * 438 3460-32 TCM2910A 2947-110 TL0721.! * 3427 TL322M 2940-20 
SN75584 2465-63 TA1020 * 438 TBP28LA42 * 3970 TCM2911A 2947-58 2939-13 TL326M 2944-37 
SII75584A * 2864 TBPI4SI0;.1 * 3964 TBP28LA45 * 3971 TCM2912A 2948-79 TL074AC * 3427 TL331C 2892-24 
SN75590 2481-60 3460-9 TBP28LA46 * 3971 TCM2913 2947-71 2944-9 TL331M 2892-23 
SII75603 * 2857 TBPI8S030 * 440 TBP28PI66 * 3973 TCM2914 2947-72 TL074BC * 3427 TL336C 2895-52 

2964-121 * 3965 3464-48 TCM3101 2948-103 2944-10 TL336M 2895-53 
SI175604 * 2857 3459-27 TBP28P42 3460-113 TCM4110 2947-111 TL074C * 3427 TL376C 2488-1 

2964-122 TBPI BS030iJ * 440 TBP28P45 * 3973 TCM4204 2949-40 2944-11 2964-144 
SN75S225 3456-11 * 3965 3460-114 TCM4205 2949-41 TL0741.1 * 3427 TL430C 2959-23 
SN76000 2896-132 3459-43 TBP28P85 * 3973 TCM4910 2947-112 2943-7 TL431C 2959-62 
SN76002 2896-133 TBPI8S22 * 3964 3462-58 TCM5087 2950-3 TL075C * 3427 TL431M 2959-63 
SN76005 2897-86 TDPI8S42 * 3966 TBP28RI65 * 3975 TCM5089 2950-4 2933-4 TL440C 2968-140 
SN76011 2896-134 TBPI8S46 * 3966 3463-94 TCM5092 2950-5 2944-12 TL441C 2887-135 
SN76021 2896-135 TBPI8SA030!.1 * 440 TBP28RI66 * 440 TIB0203S 3491-111 TL0751.1 * 3427 TL441M 2887-136 
SN76024 2896-136 * 3965 * 3975 TIED461 2963-65 2930-6 TL442C 2962-86 
SN76104 2901-146 3459-36 3464-46 TIED463 2963-66 TL080AC 2930-19 TL442M 2962-87 
SN76105 2901-147 TBPI8SA22 * 3965 TBP28R45 * 3974 Tll.18228 * 3980 2930-20 TL4810A * 2859 
SN76110 2901-148 TBP18SA30 3459-23 3460-112 1095-18 TL080C 2934-27 TL487C 2964-67 
SN76111 2901-149 TBPI8SA42 * 3966 TBP28R46 * 440 

Tll.18238 * 3980 TL082AC 2939-20 TL489C 2964-64 
SN76113 2901-150 TBPIBSA46 * 3967 * 3974 

1095-19 TL082BC 2937-20 TL490C 2964-65 
SN76115 2901-151 TIM9904 1098-92 TL082C 2940-50 TL491C 2964-66 
srUSl16 2901-152 TBP247AlOM 3460-4 TBP2SR85 * 3974 TIl.I9905 * 3990 TL082M 2939-21 TL493C 2961-60 
SN76130 2898-13 TBP24SI0 * 440 3462-57 * 1554 TL083AC 2939-22 TL494C 2961-61 
SN76131 2898-14 * 3967 TBP28R86 * 440 1098-99 TL083C 2940-51 TL494M 2961-62 
SN76149 2898-15 3459-96 * 3974 TlI.I9906 * 1554 TL083M 2939-23 TL495C 2961-63 
SN76242 2904-15 TBP24SI0l.1 * 440 TBP28S165 * 3979 * 3980 TL084AC 2943-14 TL496C 2965-99 
SN76243 2904-16 * 3967 TBP28S166 * 440 1098-84 TL084BC 2941-41 TL497AC 2961-64 
SN76246 2904-17 3459-113 * 3979 Tll.19907 * 1554 TL084C 2944-25 TL497AM 2961-65 
SN76267 2904-18 TBP24S41 * 440 3464-49 * 3980 TL084M 2943-15 TL505C 2438-18 
SN76298 2904-19 * 3968 TBP28S2708 * 3980 1098-114 TL085AC 2943-16 TL506C 2893-64 
SN76333 2963-63 3461-110 3463-27 TII.19908 * 3980 TL085C 2944-26 TL506M 2893-14 
SN76334 2963-64 3461-110 TBP28S42 * 440 1098-116 TL087C * 3424 TL507C 2426-16 
SN76477 2906-42 TBP24S411.1 * 440 * 3975 TL010 2963-3 2918-39 TL514C 2893-25 

1101-89 *3968 3461-41 TL022C 2938-36 TLOm1 * 3424 TL514M 2893-1 
SN76487 2898-36 3461-111 TBP28S421.1 * 440 TL022M 2938-23 2918-38 TL520 2429-8 
SN76488 2898-37 3461-111 * 3975 TL044C 2942-36 TL088C * 3424 TL521 2429-18 

1101-90 TBP24S81 * 440 3461-64 TL044M 2942-35 2925-8 TL530 * 2e65 
SN76489 2898-31 * 3968 3461-65 TL060AC * 3425 TLom, * 3424 2428-41 
SN76489A 2898-32 3463-102 3461-83 2930-14 2925-9 TL531 * 21156 
SN76493 2898-33 TDP24S811.1 * 440 3461-84 TL060C * 3425 TL091C 2934-29 2429-29 
SN76494 2898-34 * 3968 TBP28S45 * 3976 2934-24 TL091M 2932-27 TL532 * 2863 
SN76495 2898-35 3463-103 3460-115 TLOSOI.! * 3425 TL092C 2940-52 2428-42 
SN76524 2904-156 TBP24S86M 3463-26 TBP28S46 * 440 2930-15 TL092M 2940-21 TL533 * 2857 
srUS525 2904-117 TBP24SAIO * 440 * 3976 TLOSI Scrlu * 3425 TL094C 2944-14 2429-30 
Sr176544 2904-157 * 3967 3461-46 2911-126 2944-31 TL560C 2964-73 
SN76545 2904-158 3459-111 TBP28S461.1 * 440 TLomc * 3425 TL094M 2944-2 TL592 * 3435 
SN76565 2903-30 TBP24SAIOl.1 * 440 * 3976 2930-9 2944-15 2888-113 
SN76566 2962-144 * 3967 3461-72 TL061BC * 3425 TLlll 2891-5 TL593C * 3428 
SN76600 2906-7 3459-112 TBP28S85 * 3977 2925-6 TL 117L 2959-71 2961-66 
SN76605 2902-54 TBP24SA41 * 440 3462-59 TL061C * 3425 TL 136C 2943-52 TL594C * 3429 
SN76606 2902-55 * 3968 TBP28S86-60 * 440 2934-23 TL 170 511-83 2961-67 
SN76635 2900-75 3461-108 * 3977 TL061M * 3425 TL 172 511-84 TL594 1.1 * 3429 
SN76642 2901-72 3461-108 3462-102 2930-10 TL 172C 2963-132 2961-68 
SN76643 2901-73 TDP24SA411.1 * 440 TBP28S86-85 * 440 TL062AC * 3425 TL173C 2963-133 TL595C * 3430 

2905-42 * 3968 TBP28SAI66 * 440 2939-14 TL 175 511-85 2961-69 
SN76644 2906-8 3461-109 * 3979 TL0621lC * 3425 TL 176 511-86 TL601C 2419-8 
SN76645 2904-20 3461-109 3464-47 2937-19 TL 182C 2416-60 TL6011 2419-2 
Sr176650 2906-9 TBP24SA81 * 440 TBP28SA42 * 440 TL062C * 3425 TL 1821 2416-61 TL601M 2419-3 
Sr176651 2905-43 * 3!l69 * 3976 2940-44 TL 182M 2416-39 TL604C 2418-119 
SN76660 2905-44 3463-100 3461-49 TL062IJ * 3425 TL 18SC 2421-21 TL6041 2418-117 
SN76665 2905-45 TBP24SA811.1 * 440 TBP28SA421.1 * 440 2939-15 TL 1851 2421-22 TL604M 2418-118 
SN76666 2905-46 * 3969 * 3976 TL064AC * 3425 TL 185M 2421-20 TL607C 2419-9 
SN76669 2901-74 3463-101 3461-80 2943-10 TL 188C 2418-111 TL6071 2419-4 

~ Indicates page number in Application Note Directory. * Indicates additional data is provided on the page noted. 
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rl!1: Dsvlce PI.s-Lina Dsvlca Pags-Llna Dsvlca Paga-Llna Davlea PIUB-Llne Davlca Plus-Lina Dlvlca' Page-Llnl 

Texnn Inntrumcntn mSl070C * 1557 TMS2240 1087-2 TMS5200 2902-84 TMS9916 1098-87 uA702M 2923-8 

(Cont'd) 1088-19 1088-57 TI.1S5220 * 1562 mS9918A * 1554 uA709AM 2924-13 
* 1557 1057-28 2902-85 1098-93 uA709C 2932-5 

r,\!;ij TL607M 2419-5 1057-8 Tl.!S2300 * 1558 TMS5501 1095-35 TMS9922 1098-88 uA709M 2929-38 
TL610C 2415-24 TMS1098 1088-41 1088-58 ~ 247-10 TMS9923 1100-65 uA710M 2891-28 

"1, TL6101 2415-22 TMS1099 1088-42 * 1558 ~ 247-14 TI.1S9927 * 1554 uA711C 2893-51 
" - TL610M 2415-23 TMS1099C 1088-44 1057-29 mS6100 * 1563 1098-94 uA723C 2959-105 

TL702C 2913-119 TI.1S1100 * 1557 Tl.!S2370 * 1558 2902-96 1100-88 uA723M 2959-106 

I';' 2933-50 1088-26 1088-59 mS6125 * 1563 ~ 239-8 uA733C 2888-114 

I 
TL702M 2913-120 * 1557 * 1558 2902-97 If 240-12 uA733M 2888-115 

1;;\ · 2929-48 1057-9 1057-30 n:S7000 * 1555 TI.1S9928A * 1554 uA741C 2930-56 
TL710C 2892-34 TI.1S1100C * 1557 mS23721ILL * 1559 1093-2 1098-126 uA741M 2929-17 
TL710M 2892-21 1088-20 TI.lS2400 "* 1558 * 1556 TI.1S9929,\ * 1554 uA747C 2939-56 " ' 0 
TL712 2965-154 * 1557 1088-60 1075-19 1098-127 

uA747M 2939-4 
I • of. TL721 2965-155 1057-10 * 1558 mS7020 * 1556 TI.1S9932 * 1554 uA748C 2931-4 ~ " 'J' . , • TL780-05C * 3433 TMS1117 2951-9 1057-31 1093-3 TI.1S9937 * 1554 

mS111711LP * 1559 mS2470 * 1556 1098-95 uA748M 2929-32 
2952-100 '* 1558 

I" '. 
2951-10 1088-61 1075-20 TI.1S9940E * 1552 uA777C 2928-27 

TL780-12C * 3433 TMSl121 1088-52 * 1553 TI.1S7040 * 1556 1098-65 uA777M 2923-18 
~ .,~ .. ~~>', 2954-83 

TI.lS112111LL * 1559 1057-32 1092-123 If 240-11 uA7806C 2953-38 !:; :~', TL780·15C * 3433 Tf.lS1170 * 1557 TI.1S2516 * 442 1093·4 * 1552 uA7808C 2953·104 
2955-40 1057-11 mS2528 * 442 * 1556 1081·22 uA7810C 2954·7 ! " 

" 
TL783C * 3431 mS1200 * 1557 TF.1S2532 * 442 1075·21 If 240·11 uA7812C 2954·84 

!-'''''': 

2960·18 1088-27 mS2564·35 * 442 mS7041 * 1556 TI.1S9940!.1 * 1552 uA7815C 2955·41 
TL810C 2891·59 * 1557 3467·2 1093-6 1098·67 uA7818C 2955·105 TL810M 2891·21 1057·12 1I.1S2564·45 * 442 * 1556 If 240·11 uA7822C 2956·7 TL811C 2893·42 TI.lS1200C * 1557 3467·13 1075-22 * 1552 uA7824C 2956·61 TL811M 2893-24 1088·21 Tr.1S2564·50 * 442 TI.1S70C20 * 1556 1081·23 uA7885C 2953·121 TL820C 2893-26 * 1557 3467·14 mS70E40 * 1556 If 240·11 uA78L02AC 2952·3 TL820M 2893·2 1057·13 mS25L32 * 442 1093-1 TI.1S99531 * 1554 uA78L02C 2952·4 TM54016·15 3480·65 Tf.lS1270 * 1557 TI.lS2600 * 1558 * 1556 1098·121 uA78L05AC 2952·13 Tf.199011481 * 1564 1088·28 1088-62 1075-23 TMS99532 1098·102 

uA78L05C 2952-14 1769·5 * 1557 * 1558 TMS70L22 1093·5 mS99541 * 1554 
If 250·1 1057·14 1075·24 1098-96 uA78L06AC 2953-49 

1057·33 
If 250·17 TI.lS1270C * 1557 mS2670 * 1558 TI.lS9900 * 1552 TI.1S99610 * 1555 uA78L06C 2953·50 
If 251·3 1088·22 1088·63 1098·77 mS99650 * 1554 uA78L08AC 2953-64 
If 251·4 * 1557 * 1558 If 239-8 1098-110 uA78L08C 2953·65 
If 251·5 1057·15 I 

1059-1 If 239-9 TI.lS9980A * 1552 uA78L09AC 2953·123 
If 251·6 TI.1S13CO * 1557 Tf.1S2708·35 * 442 

~ 240·4 1098·79 uA78L09C 2953·124 
TM9900/100MA 1767·20 1088-29 3463-74 ~ 246-11 * 1552 uA78L 10AC 2953·131 
TM9900/101MA 1767·21 * 1557 mS2708·45 * 442 

If 247·10 1081·24 uA78L 10C 2953·132 
TM9900/102 1767·22 1057-16 3463-88 ~ 247·15 Tf.lS9981 * 1553 uA78L 12AC 2954·20 
TM9995 1098·63 m51300C * 1557 TMS2716-30 3465-17 * 1552 1098·80 uA78L 12C 2954·21 
mAI.16071 * 1550 1088-23 TMS2716·45 3465-87 . 1081·16 * 1553 uA78L 15AC 2954·118 
Tf.lAr.m073 * 1560 * 1557 TMS2732NLL 1088·53 If 239-8 1081·25 uA78L15C 2954·119 
TF.1AF.16075 * 1560 1057·17 TI.l527L08·45 * 442 

~ 239-9 TMS9985 1098·81 uA78M05C 2952·48 
TI.1AI.16031 * 1560 TI.lS1370 * 1557 3463·89 If 240-4 TI.lS9989 * 443 uA78M05M 2952·49 
Tf.lAF.19000 * 1560 1057·18 TMS3132 1088·64 ~ 246·11 TMS998S 1081·26 uA78M06C 2953·13 

* 1748 mS1400 * 1557 1059·2 ~ 247·10 TI.1S9995 * 1552 uA78M06M 2953·14 
1632·4 1057·19 Tr.lS4016·12 * 3968 

If 247-15 TMS999S 1081-27 uA78M08C 2953-81 
Tr.1Ar,19010 * 1560 mS1470 * 1557 3480·25 

Tr.1S9900·40 * 1552 TP4320A 462·3 uA78M08M 2953-82 
* 1749 

1057·20 
mS4016·20 * 3968 

1098·78 TZ2003 2947·161 uA78Ml0C 2954·4 
1633·1 TI.1S1600 * 1557 3480·103 

~ 239-8 UCN4810A 2465·132 uA78M12C 2954·39 
nm.!9021 * 1560 

1057·21 
TI.1S4016·25 * 3958 

If 239·9 UDN2841 2889·124 uA78M12M 2954·40 
* 1749 

TI.1S1670 * 1557 3481-9 
If 240-4 UDN2845 2889-125 

uA78M15C 2955·2 1057·22 If 246·11 ULN2001A 2480·84 1633·2 TI.lS1700 * 1557 
TMS4044·12 3483-110 If 247·10 2890·65 uA78M15M 2955·3 

TI.!A!.19041 * 1560 1057·23 TMS4044·20 3482-34 
~ 247·15 ULN2002A 2480·100 uA78M20C 2955·126 

* 1749 TMS1976 2906·147 TMS4044·25 3482-50 * 1552 2890·66 uA78M20M 2955·127 
1633·3 1088-32 TMS4044·45 3482-105 1081-17 ULN2003A 2480·67 uA78M22C 2956·6 

ii.iSill1iiili' * 1559 TI.1S21 00 * 1558 TMS40L44·12 3483-111 ~ 239·8 2890·67 uA78M24C 2956·26 
1088·30 1088-55 TMS40L44-20 3482-35 11 239·9 ULN2004A 2480·43 uA78M24M 2956·27 

TI.1S1000 * 1557 * 1558 TMS40L44·25 3482-51 If 240-4 2890-68 uA7905C 2956·128 
1088·24 1057-24 TMS40L44-45 /, 3482·106 If 246-11 ULN2005A 2890-69 uA7906C 2957·26 

11 247·10 TMS2114-15 3477·108 TMS4116·15 3468·105 If 247·10 ULN2064 2483·8 uA7908C 2957·50 * 1557 TMS2114·20 3478-40 TMS4116·20 3469-1] 11 247·15 2889·126 uA7912C 2957·97 
1057·4 TMS2114·25 3478-60 TMS4116-25 3469-31 TI.1S99000 * 1552 ULN2065 2483·9 uA7915 2958·8 

If 247·10 TMS2114-45 3479·45 TI.1S4164·12 * 3958 mS9S01 * 1554 2889·127 uA7915C 2958·9 Tl.moooc * 1557 TMS2114L·15 3477·109 3469-81 1098-120 ULN2066 2483·10 uA7918C 2958~31 
1088·17 TMS2114L-20 3478·41 TI.IS4164·15 * 3958 Tf.lS9S02A * 1554 ULN2067 2483·11 uA7924C 2958-55 

If 247·10 TMS2114L·25 3478-61 3470-7 1098-86 ULN2068 2483·12 uA7952C 2957·19 * 1557 TMS2114L·45 3479·46 TI.1S4164·20 * 3958 TI.1S9903 * 1554 ULN2069 2483·13 uA79M05C 2956·105 1057·5 TUS2132 * 1558 3470·25 1098-123 ULN2074 2483·14 uA79M05M 2956·106 
If 247·10 1087·3 TI.lS4164·25 * 3958 TI.lS9909 * 1554 ULN2075 2483·15 uA79M06C 2957·22 TI.1S1004C * 1558 * 1558 3470-31 1098·101 VM61001 2902·63 uA79M06M 2957·23 1088-18 1057·25 TI.lS4416·15 * 442 Tf.lS99105 * 1555 VI.161002 * 1563 uA79M08C 2957·35 * 1558 11.152150·4 * 3961 * 3959 1081·18 2902·64 uA79M08M 2957·36 1057·6 2962·121 3469·42 TI.lS99105A * 1553 vr.161 003 * 1563 

TI.1S1018 * 1559 mS2150·5 * 39Gl TI.lS4416·20 * 442 * 1555 2902·65 
uA79Ml0C 2957·53 

2898-78 2962·122 * 3959 1098·68 VI.161004 * 1563 
uA79Ml0M 2957·54 

* 1559 TUS2150·7 * 3961 3469·43 TMS9910SA 1081·19 2902-66 uA79M12C 2957·72 
1088·31 2962-123 T!.lS4416·25 * 442 TMS9911 1098-100 Vr.161005 * 1563 

uA79M12M 2957·73 
1102·23 mS2150·9 * 3961 * 3959 TI.lS9911 0 * 1555 2902·67 uA79M15C 2957·116 

T!.1S10201lLL * 1559 2962·124 3469·44 1081-20 VI.161006 * 1563 uA79M15M 2957·117 
1088·45 TI.lS2170 * 1556 TI.lS4500.\ * 3950 TI.lS99110A * 1553 VM71001 2902·68 uA79M20C 2958·34 

TMS1022 2898·135 1088·56 2480·149 * 1555 VM71002 2902·69 uA79M20M 2958·35 
TMS1024 1088·33 * 1558 TMS4732 3486·15 1098·69 V 1.171 003 * 1563 uA79M24C 2958·50 
TMS1025 1088·34 1057·26 TMS4764 3486·120 * 1553 2902-70 uA79M24M 2958·51 
mSl070 * 1557 TI.1S2220 * 1558 TI.lS5100 * 1562 * 1555 VI.171004 * 1563 uA9636A 2469·18 

1088·25 1088·54 2902·82 1081·21 VF.171005 * 1553 uA9637AC 2474·54 
* 1557 * 1558 T/.1S5110 * 1562 T/.1S9914A * 1554 uA2240C 2951·29 uA9638C 2472·11 

1057·7 1057·27 2902-83 1098·105 uA2240M 2951·30 uA9639C 2469·15 

Arranged alphanumencally from left to nght. 
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ADVER7ISERS' PRODUCT INDE!{ 

Dnlc. PICI-lIn Dnlc. PIUI-lIn Dnlca PIUI-lIn. Dlvlca Pica-lin. Dlvlca PIC I-lin I Dlvlca PICI-lI~1 

TR\'/ (Cont'd) TOCIOO!lJl.1 * 812 PIC646 * 3446 VT2366A 3486-94 MP1661 1097-105 \'/01993-03 * 2877 
475-131 2961-83 VT2366B 3486-43 PT1472B 2487-5 2486-10 

CA2100 2903-68 TCCIoIo * 012 PICG47 * 3446 PT1472B-Ol 2487-6 \'/02001 * 2076 
CA2300 2903-69 476-14 2961-84 Wcitclc Corporation PT1482B 2487-10 510-64 

CA2301 2903-70 476-15 PIC655 * 3446 PT1482B-Ol 2487-13 \'/02002 * 2876 § CA2418 2903-71 TDCIoIoJ * 812 2061-85 \'ITLIOlo * 1041 SKC-85 1765-10 510-65 

CA2600 2903-72 475-136 PIC656 * 3446 449-121 SMP-E6 1765-13 \'/02123 * 2875 
CA2601 2903-73 TDCIoIOJr,1 * 812 2961-86 511-96 SMP-E8 1765-26 2487-34 ~ 
CA2800 2888-54 475-137 PIC657 * 3446 \'1TL1016 * 1036 TR1402 2487-61 \'102143-03 * 1568 
CA2810 2888-55 TDCl014 * 3438 2961-87 449-120 TR1602 2487-62 1101-130 ~ CA2820 2888-56 2426-10 PIC660 * 3446 511-99 ~ 257-9 WD2412 2899-75 j CA2830 2888-57 2426-11 2961-88 \'ITL 1024 * 1040 TnlS63-0o * 2872 2899-91 

CA2840 2888-58 TOCIOI6-10 * 3438 PICB61 * 3446 511-102 2487-35 \';D2501-01 * 2liG9 
CA2842 2888-59 2445-18 2961-89 WTL 1032 511-53 TR1853-02 * 2072 2486-78 

CA2850 2888-60 TOCIoI6-B * 3438 PIC662 * 3446 WTL 1033 511-52 2487-40 \'/02501-03 * 21169 
CA2851 2888-61 2441-18 2961-90 \'ITL 1516 * 1038 TnIG63-04 * 2072 2486-80 ~ 
CA2870 2888-62 TDCIOI6-9 * 3438 PIC670 * 3446 511-100 2487-50 \'102501-11 * 21l6!! 
CA287'l 2888-63 2444-47 2961-91 \'/TL1517 * 1038 Tn1865-oo * 2872 2485-82 

CA2875 2888-64 TOCIol9J * 3438 PIC671 * 3446 511-101 2487-36 \'/02511-01 * 20G9 
CA2876 2888-65 2430-8 2961-92 \'1TL2516 * 1039 ~ 257-9 2486-79 

CA2880 2888-66 TOCI021 * 3438 PIC672 * 3446 511-97 Tn1065-02 * 2072 \'/02511-05 * 2069 
I.lPYOOIIA * 812 

2426-2 2961-93 \'/TL2517 * 1039 2487-41 2486-81 

475-146 
2426-3 PIC730 * 3446 511-98 ~ 257-9 ' \'102511-11 * 2869 

475-147 
TDCI022 * 813 2961-94 Tn1865-o4 * 2872 2486-83 

* 817 PIC740 * 3446 \'/c3tcrn Digital 2487-51 \'/02520 * 2870 r.1PYoOIlIl * 812 474-16 2961-95 475-148 ~ 257-9 1100-69 
474-17 PIC800 * 3446 1820 *4563 TR1983 2486-59 \'102791 * 1572 '---

475-149 TOCI023 * 813 2961-96 1840 *4564 1094-66 1101-120 
UPYOI2A * 812 * 819 

475-128 510-28 
PlcaOl * 3446 193X * 2880 UCI671 * 2871 \'102791-02 * 1572 

475-129 510-29 
2961-97 1945 * 2874 2486-13 1101-25 

r,:PYOI21l * 812 TDC1025 * 3438 
PICSIO * 3446 0250 * 2873 * 2871 \'/02793-02 * 1572 

475-115 2428-16 
2961-98 8275 * 2879 1097-107 1101-121 

475-116 TOCI027 * 3438 
PIC811 * 3446 0276 * 2878 UC1971 1097-108 \'/D2795-02 * 1572 

UPyo12K * 812 2426-19 
2961-99 AMS-Dll 1765-9 WD/900 1767-25 1101-122 

475-117 TOC1028 * 813 
PIC900 * 3446 AMS-DB 1769-15 WD0900 1767-24 \'/02797 -02 * 1572 

475-118 * 018 
2964-118 BR1941 510-11 WD1000 1101-116 1101-123 

511-50 
PR100 2964-100 BR1941-00 2486-39 WD1001 1101-114 WD2840 1101-54 

r.IPYoI6A * 812 PR200 2964-101 BR1941-02 2486-40 VlOI002 * 1577 WD40 1059-6 
511-51 475-132 PR30 2964-102 BR1941-04 2486-44 1101-118 \'/074I1C2DO * 3997 TDCI029 * 3438 475-133 PR300 2964-103 BR1941-05 2486-41 \'101010 * 1573 460-111 

2426-15 UPyol6H * 812 PR400 2964-104 BR1941-06 2486-45 1101-113 \'/08206 * 3995 TDCI030 * 813 475-120 * 816 
PR60 2964-105 CP1600 1075-33 \'/01011 * 1575 2467-12 

475-121 
3456-57 UCI524A * 3444 CP1631 1097-119 1101-115 \'/03207 * 3996 

r.1PYoI6K * 812 yoollA * 812 
2961-100 CP1651 1097-102 r/Ol012 * 1576 2480-150 

* 815 YOolllI * 812 UCI527A * 3445 CP1661 1097-103 110.1-119 \'/08250 * 2873 
475-122 yo12A * 812 2961-101 CP1851 1097-118 ~/01014 * 1566 2486-16 
475-123 Y012H * 812 

UC1535 * 3445 CP9008 1096-102 1100-107 \'/08275 * 2879 
UPYOSIIU * 812 YOl2K * 812 

2961-102 1081-28 \'101050 * 1571 1101-73 
475-103 yol6A * 812 

UCI040 * 3445 CR1872 1088-68 1101-86 \'/00276 * 2B78 
475-104 YOIGIl * 812 

2961-103 CR2872 1088-69 \'101100 * 1567 1100-73 
MPY1024 475-126 Y016X * BI2 UC2524A * 3444 DM1881 1097-109 1101-117 WD9000 1096-103 

475-127 * 815 2961-104 DM1883 1097-110 \'/01510-00 * 3994 \'/09216-00 * 1570 
r.:PYI12K * BI2 YOSHU * B12 UC2525A * 3445 1102-38 3456-58 1101-38 

* 014 Y112K * 812 2961-105 FD1761 1101-15 \'/01510-01 * 3994 \'109216-01 * 1570 
476-7 * 814 UC2527A * 3445 FD1761-02 1101-56 3456-59 1101-39 
476-8 Y161l0 * 812 2961-106 FD1763-02 1101-57 \'101510-02 * 3994 

r.1PY16110 * 812 UC2840 * 3445 FD1765-02 1101-58 3456-63 }(icor 
475-124 Unitrode 2961-107 FD1767-02 1101-59 VlOl691 * 1569 
475-125 UC3524 * 3444 FD1771-01 1097-113 1101-43 X2201A * 3908 

TDC1001 * 3438 PF100 2964-94 2961-108 1101-16 flO 1770 * 1579 3455-33 
2426-31 PF200 2964-95 UC3524A * 3444 FD1781 1097-114 1101-24 X22olADI.I * 399S 

TOClo02 * 3438 PF30 2964-96 2961-109 FD1781-01 1097-115 \'/01771 * 1578 3455-34 

2426-40 PF300 2964-97 UC3527A * 3445 1101-17 \'101820 * 4563 X2210 * 3998 

TOCIOD3 * 812 PF400 2964-98 2961-110 F01791-02 * 1574 4141-128 3455-12 

476-11 PF60 2964-99 UC3840 * 3445 1097-116 \'101840 * 4564 X221oDI.1 * 3993 

TCC1004 013 PIC600 * 3446 2961-111 1101-18 4141-129 3455-13 

* 2961-70 UC493 * 3444 F01792-o2 * 1574 WD1931 2486-11 X2212 * 3990 510-26 
PIC601 * 3446 2961-112 1101-19 WD1933 1095-80 3455-25 

51_0-27 2961-71 UC494 * 3444 F01793-02 * 1574 \'/0193X * 2880 X2212D:.1 * 3998 
TOCloD5 * 813 PIC602 -* 3446 2961-113 1092-60 WD193X-00L10 2487-16 3455-26 

3491-63 2961-72 UC495 * 3444 1093-112 WD193X-Ol/11 2487-17 X2444 3455-2 
3491-64 PICGIO * 3446 2961-114 1094-140 WD193X-02/12 2487-18 X2S04 * 39Sg 

TOC1006 * 813 2961-73 1095-149 WD193X-03/13 2487-19 3461-94 
3491-100 PIC611 * 3446 VLSI Technology 1099-101 \'/01943 * 2874 X2804A * 3999 
3491-101 2961-74 1101-20 510-12 3455-29 

TDCl007 * 3438 PIC612 * 3446' VT23128 3487-26 F01794-02 * 1574 V101943-OO * 2874 X2816 * 3999 
2426-28 2961-75 VT23128A 3487-18 1101-21 2486-36 3465-18 
2426-29 PIC625 * 3446 VT23128B 3487-33 F01795-02 * 1574 \'101943-02 * 2874 

TOC1ooB * 812 2961-76 VT23129 3487-21 1097-117 2486-37 Zilog 
476-9 PIC626 * 3446 VT23129A 3487-19 1101-22 flO1943-04 * 2874 
476-10 2961-77 VT23129B 3487-34 F01797-02 * 1574 2486-42 05-6101-01 1767-30 

TOCIOoBJ * 812 PIC627 * 3446 VT23256 3487-46 1092-61 W01943-05 * 2874 05-6168-01 1767-26 

475-158 2961-78 VT23257 3487-47 1093-113 2486-38 500 * 1581 

TDC100DJ:l * 012 
PIC635 * 3446 VT2332 3486-18 1094-141 1'101943-06 * 2874 531 * 1594 

475-159 
2961-79 VT2332A 3485-92 1095-150 2486-43 565 . * 1592 

PIC636 * 3446 VT2333 3486-19 1099-102 1'101945 * 2874 HlSGooo * 16eo 
TOCloo9 * 812 2961-80 VT2333A 3485-93 1101-23 2486-54 OCPU * 1583 

476-12 PIC637 * 3447 VT2365 3487-10 FR1502-10 3456-27 W01993-01 * 2877 POSBooo * 1601 
476-13 2961-81 VT2365A 3486-93 FR1502-11 3456-24 2486-8 1633-4 

TOCI009J * B12 PIC645 * 3446 VT2365B 3486-42 MP1600 1081-29 1'101993-02 * 2877 S-1I40 * 1602 
475-130 2961-82 VT2366 3487-11 MP1651 1097-104 2486-9 SOooo * 1600 

~ Indicates page number in Application Note Directory. 
* Indicates additional data is provided on the flage noted. 
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Plge-Llne Devlca Plge-Llne Device Plge-Llna Device Plge-Llne Device Plga-Llna Davlca Plgl-LiRI 

Zilog (Cont'd) l80-PIO * 1581 l8010B-l-MMU * 1589 l80A-S1011 * 1581 l80l * 1581 Z8675 1097-32 
1097-73 1099-110 1097-86 1097-44 Z8675-MCU 1077-7 

SCAN8 t 1602 242-7 l8015-P~IMU * 1589 If 242-7 242-7 l8681 * 1597 
SCAN8000 * 1600 ~42-10 1099~ 11 ~ If 242-10 242-10 1097-33 
STEM8000 * 1599 243-2 l8016-l-DTC * 1590 If 243-2 243-2 l8681-P.1CU * 1597 
SYSTEM8000 * 1599 243-16 1099-91 243-16 243-16 1077-8 
l-SCAN8 * 1602 243-17 l8030-Z-SCC * 1590 243-17 243-17 ZDS-1I4D * 1602 
Z-SCAN8000 * 1600 244-2 If 244-2 244-2 
Z2001B 1081-30 244-3 1099-116 

If 244-3 244-3 
Z2002B 1081-31 If 244-4 l8030A-l-SCC * 1590 If 244-4 \I 244-4 
l8-SCB * 1582 l80-SIO * 1581 1099-117 Z80A-SI0/2 * 1581 * 1581 

* 1603 1097-83 l8031-Z-ASCC * 1591 1097-87 1075-38 
1755-13 If 242-7 1100-63 If 242-7 If 242-7 

Z80 * 1581 If 242-10 l8036-Z-CI0 * 1591 If 242-10 If 242-10 
1097-41 If 243-2 1099-85 \ If 243-2 If 243-2 
242-7 If 243-16 l8036A-l-CI0 * 1591 If 243-16 If 243-16 
242-10 If 243-17 1099-86 If 243-17 If 243-17 
243-2 If 244-2 la038-Z-FI0 * 1592 244-2 If 244-2 
243-16 If 244-3 1099-99 244-3 If 244-3 
243-17 If 244-4 If 242-9 If 244-4 II 244-4 244-2 
244-3 

l80-SI0/2 * 1581 l8060-Z-FIFO * 1592 l80A-SI0/9 * 1581 l80UC8 * 1581 

If 244-4 
1097-84 1099-96 1097-88 1755-20 

* 1581 
If 242-7 

Z8065-Z-8EP 1099-81 If 242-7 If 242-7 

1075-34 
If 242-10 

l8068-Z-DCP * 1593 If. 242-10 \I 242-10 

\I 242-7 
If 243-2 

1099-89 If 243-2 \I 243-2 
\I 243-16 If 243-16 \I 243-16 \I 242-10 If 243-17 l8090-Z-UPC * 1593 If 243-17 \I 243-2 \I 243-17 
\I 244-2 1099-103 244-2 \I 244-2 \I 243-16 

~ 243-17 \I 244-3 l80A * 1581 244-3 \I 244-3 
244-2 \I 244-4 1097-42 \I 244-4 If 244-4 
244-3 l80-SI0/9 * 1581 242-7 l80B * 1581 l8108 * 1584 

\I 244-4 1097-85 242-10 1097-43 1097-101 
l80-CTC * 1581 \I 242-7 If 243-2 \I 242-7 * 1584 

1097-53 \I 242-10 If 243-16 \I 242-10 1075-39 
242-7 \I 243-2 If 243-17 \I 243-2 l8400H * 1583 
242-10 \I 243-16 If 244-2 \I 243-16 1097-45 
243-2 If 243-17 \I 244-3 \I 243-17 l8400l * 1583 
243-16 If 244-2 

\I 244-4 If 244-2 1097-46 
243-17 If 244-3 

* 1581 \I 244-3 Z8410 * 1585 
244-2 \I 244-4 

1075-35 \I 244-4 1097-69 
l8000 * 1581 244-3 

* 1601 \I 242-7 * 1581 l8420 * 1585 
If 244-4 242-10 1075-36 1097-76 

l80-DART * 1581 1099-70 \I 242-7 l8430 * 1585 
1097-97 If 240-14 243-2 

242-10 1097-56 
\I 242-7 \I 243-8 \I 243-16 

243-2 l8440 * 1586 
If 242-10 If 243-15 243-17 243-16 1097-90 
\I 243-2 l8000UPU * 1581 244-2 243-17 Z8441 1097-91 
\I 243-16 * 1601 244-3 244-2 Z8442 1097-92 
\I -243-17 1767-29 If 244-4 If 244-3 Z8449 1097-93 
\I 244-2 If 240-14 l80A-tTC * 1581 \I 244-4 Z8470 * 1586 
\I 244-3 If 243-8 1097-54 l80B-CTC * 1581 1097-99 
\I 244-4 If 243-15 \I 242-7 1097-55 If 243-17 

Z80-Dr.1A * 1581 Z8001 * 1587 242-10 \I 242-7 Z850P_ * 1581 1097-67 1099-71 
\I 242-7 * 1587 243-2 \I 242-10 Z8530SCC * 1594 

\I 242-10 1081-32 243-16 \I 243-2 1101-62 

If 243-2 Z8001A * 1587 243-17 \I 243-16 Z8531 * 1594 

If 243-16 1099-72 \I 244-2 \I 243-17 Z8536CID * 1594 

If 243-17 * 1587 \I 244-3 \I 244-2 1100-72 

244-2 1081-33 244-4 If 244-3 \I 243-16 

244-3 Z80018 * 1587 Z80A-DART *.1581 If 244-4 Z8565 * 1592 
\I 244-4 1099-73 1097-98 Z80B-P10 * 1581 Z8581-CGC * 1595 

Z80-1.1CB/16 * 1581 Z8002 * 1587 If 242-7 1097-75 1100-70 

1755-18 1099-65 242-10 242-7 Z8590 * 1595 
\I 242-7 * 1587 243-2 242-10 1101-97 
\I 242-10 1083-1 \I 243-16 

243-2 ZB590UPC * 1595 
\I 243-2 Z8002A * 1587 \I 243-17 

243-16 1101-98 
\I 243-16 1099-66 243-17 Z8601 * 1596 
If 243-17 * 1587 

\I 244-2 244-2 1097-25 
If 244-2 1083-2 \I 244-3 244-3 Z8601-1.ICU * 1596 
\I 244-3 Z80028 * 1587 \I 244-4 \I 244-4 1077-1 
If 244-4 1099-67 Z80A-DMA * 1581 Z80B-SI0/9 * 1581 Z8602 1097-26 

Z80-MC8/4 * 1581 Z8003 * 1588 1097-68 1097-89 Z8603 * 1596 
1755-19 1099-74 \I 242-7 \I 242-7 1097-27 

\I 242-7 * 1588 If 242-10 \I 242-10 Z8603-UCU * 1596 
\I 242-10 1083-3 243-2 If 243-2 1077-2 
\I 243-2 Z8003A * 1588 243-16 \I 243-16 Z8611 * 1597 
\I 243-16 1099-75 If 243-17 \I 243-17 1097-28 
\I 243-17 Z80038 * 1588 If 244-2 \I 244-2 Z8611-UCU * 1597 
\I 244-2 1099-76 \I 244-3 \I 244-3 1077-3 
\I 244-3 Z8004 * 1588 If 244-4 \I 244-4 Z8612 * 1597 
\I 244-4 1099-77 Z80A-P10 * 1581 Z80CPU * 1583 1097-29 

* 1588 1097-74 Z80H * 1581 Z8612-I.1CU * 1597 
1083-4 

\I 242-7 1075-37 1077-4 
Z8004A * 1588 \I 242-7 Z8613 * 1597 

1099-78 242-10 \I 242-10 1097-30 
Z80048 * 1588 243-2 \I 243-2 Z861H1CU * 1597 

1099-79 \I 243-16 \I 243-16 1077-5 
Z8010-Z-MP"U * 1589 \I 243-17 \I 243-17 Z8671 * 1597 

1099-108 244-2 If 244-2 1097-31 
Z8010A-Z-l.ItlU * 1589 244-3 \I 244-3 Z8671-f.1CU * 1597 

1099-109 If 244-4 If 244-4 1077-6 

Arranged alphanumerically from left to right. 
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A recent survey revealed that one out of two Ie MASTER users refer 
to it once a week or more frequently. The survey also discovered that 

one out of four readers use IC MASTER every day or 
almost every day. If you use IC MASTER frequently, 

you can obtain your own copy by ordering now. 
Use the order cards contained in this publication, 

or order by telephone as described below. 

MASTER is a two-volume set of technical data carefully 
organized to direct the engineer to the integrated circuits 
and related products that are closest to his specific needs. 
It is the surest way to find the optimum device to answer 

an engineering design requirement. By ordering now, 
you won't have to borrow or search for 

IC MASTER the next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 64K dynamic 

RAM with an access time of 120 nanoseconds 
or' faster in less than 30 seconds? 

He can if he turns to the Memory section of 
"~ IC MASTER and looks for the 64K organization 

(words and bits per word) that he needs. 
Because each device is listed in order of 
access time, he can easily determine the 

devices that satisfy his speed requirements. 

In ihe United Siaies only: 

You can order IC MASTER simply by 
charging it to your VISA or Master Card 

credit card. To place your order, call now: 
(516) 222-2500. Ask for Extension 314. 
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AMD 
Allen-Bradley 
American Microsystems 
Amphenol 
Anadex 
Beehive International 
Bourns 
Computer Memories, Inc. 

Corning 
Crydom 
Data General 
Fairchild 
General Electric 
General InstrumentiOpto. 
Harris 

Hazeltine 
Hewlett Packard 
IBM 
IR 
Intersil 
Intersil Systems 
Kemet 

Mepco/Ele-ctra 
3M 
Mostek 
Motorola 
National 
Olivetti 
Qume 

RCA 
Seeq 
Signetics 
Sprague 
Timeplex 
Westinghouse 
Zilog 

Schweber is the high technology leader in distribution. Our technology centers are located nationwide. Staffed 
with specialists, they feature the latest in computer products. For your FREE copy of the 32-page "Microcomputer 
Acronyms and Buzz-Words" write to Schweber Electronics, Att: Technology Center, Jericho Turnpike, CB 1032, 
Westbury, New York 11590. Or call: 
Westbury, NY: 516/334-7474 c Rochester, Ny:'716/424-2222 a Fairfield, NJ: 201/227-7880 a Danbury, CT: 203/792-3500 
Bedford, MA: 617/275-5100 c Manchester, NH: 603/625-2250 D Horsham, PA: 215/441-0600 D Pittsburgh, PA: 412/782-1600 
Gaithersburg, MD: 301/840-5900 t'I Raleigh, NC: 919/876-0000 D Atlanta, GA: 404/449-9170 D Huntsville, AL: 205/882-2200 
Orlando, FL: '305/331-7555 [I Hollywood, FL: 3051927-0511 a Dayton, OH: 513/439-1800 D Beachwood, OH: 216/464-2970 
Livonia, MI: 313/525-8100 c Elk Grove, IL: 312/364-3750 c Brookfield, WI: 414/784-9020 a Eden Prairie, MN: 612/941-5280 
Cedar Rapids, IA: 319/373-1417 t'I Kansas City, KA: 913/492-2922 D St. Louis, MO: 314/739-0526 c Tulsa, OK: 918/622-8000 
Dallas, TX: 214/661-5010 c Austin, TX: 512/458-8253 D Houston, TX: 713/784-3600 D Sacramento, CA: 916/929-9732 
Santa Clara, CA: 408/748-4700 c Canoga Park, CA: 213/999-4702 a Irvine, CA: 714/556-3880, 213/537-4321 
© 1982 SCHWEBER ELECTRONICS CORPORATION 
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The Alternate Source Directory is an industry-wide 
cross reference of those devices which 

manufacturers claim are pin-far-pin and functional 
equivalents to IC's made by other firms. It is a 

compilation of many individual references and 
shows litera"y thousands of alternates that are not 

implied by their model numbers, especially in the 
linear and memory areas. Unlike the usual alternate 

source guides, this directory leads you to many 
alternate sources for any particular device, not just 
one. Containing over 50,000 cross references, it is 

the most comprehensive alternate source directory 
ever published. 
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The second column of this Alternate Source Directory 
shows devices which are replacements for those in the 
first column. Devices listed in BOLD FACE type have 
technical data in the Master Selection Guide. This informa
tion begins on the page listed to the right of the BOLD 
FACE part numbers. Products preceded by a Q have been 
discontinued by the manufacturer. This section does 
include devices not listed in the Master Section Guide; 
e.g., discontinued items, DTL and 54L devices. 

In order to maintain this list within some reasonable '----~ 
bounds, the A and B suffixes indicating improved versions 
generally have been dropped. If this were not done, for 
example, every higher speed selection conjured up by a 
memory manufacturer would result in a device that could 
replace many equal ,or slower competitors and this direc-
tory would become highly involved in slight performance 
variations. Moreover, improved performance is only 
important if your circuits take advantage of it. 

One of the difficulties with any cross reference is that 
devices meant to be alternates do not necessarily perform 
the same in all circuits. Thus, it will be necessary for you to 
check specifications, or even check circuit performance 
before deciding which alternates are right for you. A major 
benefit of this list is that it gives you more alternatives to 
study. But if you do not find what you need here, it may 
be possible to find additional alternates by locating the 
device in the Master Selection Guide. Particularly for digital 
circuits, the other products grouped with it will normally 
offer similar or identical performance. 
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Das Verzeichnis von austauschbaren Bauelementen ist 
eine umfassende vergleichende Aquivalenzliste fiir 

die gesamte Halbleiterindustrie. Darin sind solche 
Bauelemente enthalten die, nach Herstellerangaben, 

nach Funktionen und Pinbelegung mit Typen anderer 
Hersteller voU austauschbar sind. £5 ist eine 

Zusammenfassung von -vielen Einzelangaben und 
enthaIt Tausende von Aquivalenztypen, die nicht aus 

den Typennummern hervorgehen, besonders im 
Linear- und Speicherbereich. 1m Gegensatz zu 

iiblichen Aquivalenzlisten bietet dieses Verzeichnis 
nicht nur eine sondern veile Alternativlosungen fiir 

jedes einzelne Bauelment. Mit iiber 50 ,000 
Querverweisen ist es die umfassendste Referenzliste, 

die je veroffentlicht wurde. 
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Die zweite Spalte dieses Verzeichnisses enthalt Bauteile, 
welche flir die in der ersten Spalte austauchbar sind. 
Flir Bauteile in Fettdruck finden Sie technische Daten 

. im Master Selection Guide. Diese Informqtion beginnt 
auf der Seite, die rechts neben den fettgedruckten 
Typennummern erscheint. Produkte mit einem vorge
stellten ~ Zeichen werden nicht mehr hergestellt. 
Dieser Abschnitt enthalt auch Bauelemente, die' nicht 
im Master Selection Guide aufgelistet sind, z.B. nicht 
mehr produzierte Teile, DTL und 54L Bauelemente. 

Diese Auflistung wurde aus Hersteller-Empfehlungen 
er'stellt. Nachdem jede Firma dazu neigt, nur sich 
selbst als Alternative zu den bekannten Herstellern zu 
nennen und gro/3ere Firmen kleinere gerne ignorieren, 
hat nicht jedes Bauelement seine jeweilige Entspre
chung Daher solI ten Sie, wenn Sie nach Alternativen 
fur ein Bauteil einer weniger bekannten Firma suchen, 
zunachst die entsprechenden Aquivalenztypen nach
schlagen, insbesondere wenn sie von gro/3beren Firmen 
sind, und damit evtl. weitere Alternativen ausfindig 
machen. 

Urn diese Liste nicht zu umfangreich werden zu lassen, 
wurden die A-und B-suffixe, die verbesserte Versionen 
bezeichnen, . in der Regel Weggelassen. Ware dies 
nicht geschehen, dann wlirde z.B. jede Selektion nach 
hoherer Geschwindigkeit, die von einem Speicher
Hersteller durchgeflihrt wurde, ein Bauelement erge
ben, das viele gleichschnelle oder langsamere Versionen 
von anderen Herstellern ersetzen konnte, und diese 
Vergleichsliste hatte eine Vielzahl von Bauelementen, 
die sich rlUr ganz geringfligig voneinander unter
scheiden. Darliber hinaus sind bessere Parameter nur 
dann wichtig, wenn Sie diese in Ihrer Schaltung zu 
Ihrem Vorteil nutzen konnen. 

Eine der Schwierigkeiten, die bei jeder Aquivalenzliste 
auftreten, ist die, da,B austauschbare Bauelemente 
nicht unbedingt in allen Schaltungen dieselbe Funk
tion erflillen. Daher sollten Sei, bevor Sei sich flir 
einen Aquivalenztyp entscheiden, aIle Datenblatter 
genau prlifen oder sogar feststellen, ob das betreffende 
Bauelement in Ihrer Schaltung richtig arbeitet. 
Ein gro/3er Vorteil dieser Liste ist, da/3 sie noch mehr 
AlternativlOsungen zur Prlifung anbeitet. Aber wenn 
sie hier nicht das find en, was Sie suchen, konnen Sie 
moglicherweise weitere Aquivalenztypen feststellen, 
wenn Sie das Bauelement im Master Selection Guide 
nachschlagen. Insbesondere bei Digital-ICs bieten die 
anderen dort mitaufgeflihrten Produkte normalerweise 
ahnliche oder identische Funktionen. 

© Ie MASTER 1983 



[1[]; w[];[?[];[tfJ@O w[]; 
[Q)[]~ ~@OD[J[?CfI~~ 

&11 u[]w[(j~ 0 

uO'V'[]£) 
Ce repertoire est un outil de reference utili!;c 

largement dans toute l'industrie. II permet de trouver 
quels sont les appareils qui, d'apres leurs fabricants, 
sont les equivalents des circuits integn!S vendus par 

d' autres firmes. Cet ouvrage compile un nombre 
considerable de references individuelIes, et offre 

litteralement des milliers de possibilih~s alternatives 
qui ne sont pas evidentes de par les numeros de 

modele des appareils, particulierement dans Ie cas des 
memoires et des systemes lineaires. A la difference 
des autres guides du meme domaine, ce repertoire 

n'offre pas qu'une-seule et unique source alternative 
pour un appareil, mais au contraire plusieurs. II 

contient plus de 50,000 references et represente Ie 
Repertoire des Sources Alternatives Ie plus complet 

jamais publie a ce jour. 
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La deuxieme colonne de ce repertoire fournit une liste 
de produits cap abIes de remplacer ceux enumeres dans 
la premiere colonne. Les produits ecrits en gros ca':' 
racteres sont etudies en detail dans Ie Guide General 
de .Selection - se reporter a la page indiquee a la 
droite des numeros de pieces marques en gras. Les 
produits precedes du signe (~) ne sont plus en fabri-· 
cation. Cette Section comprend des appareils qui 
n'apparaissent pas dans Ie Guide General de Selection, 
tels que les appareils qui ont ete discontinues, les 
OTL et les 54L. 

Cette liste a ete cons:ue en fonction des renseigne
ments fournis par les fabricants. II est cepedant rela
tivement bien connu que chaque Fabricant estime etre 
Ie seul sur Ie marche a pouvoir produire des appareils 
equivalents a ceix des grands fournisseurs, et que, 
d' autre part, les gros fournisseurs ont tendance a 
ignorer les petits. eet etat d'esprit explique pourquoi 
il est impossible de fournir des equivalents de rem
placement pour chacun des appareils enumeres. 

Si vous recherchez des sources alternatives pour un 
appareil provenant d'une societe qui n'ait pas une 
renommee mondiale, nous vous conseillons de prendre 
les produits de remplacement que vous pourrez 
trouver, notamment s'ils proviennent de fabricants 
bien connus, et d'ensuite consulter ce Repertoire pour 
trouver des sources alternatives possibles. 

Afin de maintenir cette liste dans certaines limites, les 
suffixes A et B indiguant des versions plus puissantes 
ont generalement ete ignores. Cela pour eviter qu'un 
Fabricant ayant cons:u un systeme memo ire avec pos
sibilitie de selection a plus grande vitesse, se trouve 
en concurrence directe avec des societes equivalentes 
ou plus petites. Ce Repertoire deviendrait alors trop 
specialise dans des differences de performance mini
meso 0' autre part, une meilleure performance n' est 
importante que si vos circuits en profitent. 

L'un des problemes que l'on rencontre dans tout 
systeme de renvoi est que des appareils dits alternants 
ne vont pas obligatoirement avoir les memes per
formances sur tous les circuits. II vous sera done 
necessaire avant de decider quels vont etre les alter
nants que vous allez utiliser, de verifier les specifica
tions ou meme les performances du circuit. L'un des 
avantages de cette liste est qu'elle vous procure 
enormement d'appareils alternants. Au cas ou vous 
ne pourriez trouver dans cette Section ce dont vous 
avez besoin, nous vous conseillons de consulter Ie 
Guide General de Selection. Dans Ie cas des circuits 

, digitaux, en particulier, les produits enumeres dans 
chaque groupe offrent generalement des performances 
similaires ou identiques. 
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El Directorio de Fuentes Alternas es una referencia 
entre componentes usado ampliamente en la industria 
en la cuallos fabricantes mantienen que provee estilo 
constructivo de terminales en los circuitos Integrados 

(IC) fabricados por otras compaiiias. Es una 
compilacion de muchas referencias individuales y 

muestra literalmente miles de equivalentes alternas que 
no son obvias por su mimero de modelo, especialmente 

en las areas de lineal y memoria. En vez de las guias 
W de fuentes, el alterno usual, este dire~torio los refiere. 
! '",;;::.',1 a muchas Fuentes alternas para cualqUler componellte, 

,'f', no soIamente una. Con un contenido de 50,000 
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referencias de componente-a-componente es el 
directorio publicado mas completo. 
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La segunda columna de este Directorio de Fuentes 
Alternas muestra companentes que pueden reemplazar 
a los de la primera columna. Componentes que apare
cen con letras oscuras tienen especificaciones h~cnicas 
en la Cuia" Maestra de Seleccion. Esta informacion 
empieza en las pagina que aparece a la derecha sel 
numero de la partc cn lctras oscuras. Los productos 
acompafiados por un (~) han sidd descontinuados por 
el fabricante. Esta seccion si incluye componentes que 
no aparecen en la Cuia Maestra de 1a seccion; en otras 
palabras, articulos descontinuados, DTL y 54L. 

Esta !ista ha sido compilada por medio de recomenda
ciones de los fabricantes. Debido a que hay una ten
dencia a que cada compania se muestre aSl misma 
como alterna a los fabricantes mas prominentes, y que 
los fabricantes mayores ignoren a los mas pequenos, no 
cad a componente hace referenda de uno a otro; de tal 
manera que, si usted busca alternos para una com
pania m'enos conocida, obtenga los substitutos que 
encuentre, mas que nada si son producto de com
panias prominentes, y luego refierase a ellos para en
contrar otras fuentes. 

Con objeto de mantener esta lista bajo un control 
razonable, los sufijos A y B que denotan mejoras,no 
aparecen. Si esto no se hubiese hecho, por ejemplo, 
cada seleccion de memorias de alta velocidad resultada 
en una componente que podda substituir otras de 

, igual velocidad 0 mas 1entas y este directorio termi
nada dando mucha importncia a cambios insignifi
cantes en el funcionamiento de elIos. Ademas, una 
mejora en las caractedsticas solo es importante si sus 
circuitos 10 iequieren. 

Una de las dificultades con cua1quier referencia es 
que' componentes que tienen como proposito ser 
equavalentes no necesariamente tienen el mismo ren
dimiento en todos los circuitos. Debido a esto, sera 
necesario que usted determine las especificaciones, 0 

inclusive determine las caractedsticas del circuito 
antes de decidir que equivalente es mejor para usted. 
Un beneficio de esta !ista es que Ie provee alternativas 
que investigar. Pero si no encuentra 10 que necesita 
aqul, es aun po sible encontrar equivalentes en con
trando la componente en las Cuia Maestra de Se1ec
cion. En particular para circuitos digitales, los otros 
productos agrupados con aquel, Ie ofrecera un fun
cionamiento igual 0 'parecido. 
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Manufactum Reptacement te l.1aster ~'anufacturer Reptacement Ie Master Manufacturer R~placement Ie Master Manufacturer Replacement Ie Master 
Davlca Source Device Paga Devlca Source Davlce Paga Davlca Sourca Davlca Paga Davlce Source Dlylca Pa;3 

Adaptive Science Corp 1458 TI MC1458 2111A Intel 8111 3101 Fairchild 54S289 
MC1558 NEC-Micro "PD2111 7489 

1010 AMI 1010 RC4558 Synertek SY2111 74S289 
1020 AMI 1020 RM4558 2112 Synertek SY2112 Hitachi HD7489 
1120 AMI 1120 1508 AMD 1408 TI TMS4043 HD74S289 
560 AMI 560 AM150B 2114 AMD 9114 Intel 3101 
590 AMI 590 SSS140B CSG MCS2114 Intersil 5501 

AD AD140B MPS2114 MMI 5560 

Advanced Micro Device5 AOOAC-08 3164 EMM 2114 6560 
Datel DAC-OBB Fairchild F2114 Motorola 4064 

1002 Mostek MK1002 DAC-18BC Fujitsu MBBl14 National DM54B9 
140B AMD 150B DAC-ICBB GTEMicro 2114 DM54S2B9 

AM150B OAC-IC8SC 2621 Hitachi 472114 DM74B9 
SSS140B DAC-ICBBM HM2114 DM74S2B9 

AD AD140B Fairchild DAC-OB HM472114 DM75B9 
AODAC-08 3164 

MAOB02M Intel 2114 DM85B9 
Datel DAC-OBB "AOBOl 2114A MM54S2B9 

DAC-IBBC "AOB02 Intersil 2114 MM74S2B9 

DAC-ICBB 
'Motorola DAC-OB IM2114 NEC-Electron "PB20B9 

DAC-ICSSC 
MC140B MicroPwr MP2114 "PB22B9 2621 MC150B 

DAC-ICBBM National DAC-OBOO 
MP2114C Signetics 3101 

Fairchild DAC-OB DAC0800 3320 
Mitsubishi M5L2114 3101A 

MA0802M DAC0801 
Motorola MCM2114 54S301 

"AOBOl DAC0802 3320 
MCM21L 14 7489 

"AOB02 DAC0806 National MM2114 82S25 

Motorola DAC-OB DACOB07 NEC-Micro "PD2114 N3101 

C MC1408 DAC0808 3320 OKI I.1Sr.12114 3873 N54S2B9 

MC150B NEC-Electron "PC624 Panasonic MN2114 N74S2B9 

t,::~:1~1~~' National DAC-0800 PMI DAC-08 Supertex CM2114 N8225 

DAC0800 3320 DAC-09 Synertek SY2114 3941 N8255 

rl 
DACOBOl DAC-140B TI TMS4045 N82S25 

DAC0802 3320 DAC-150B TMS40L45 S3101 

I'~ : DACOB06 DAC1408 Toshiba TMM314 S74S289 

DACOB07 DAC150B TMM314A S8225 
-, , 

Raytheon DAC-08 25LS2521 TI SrmLS688 998 S82S25 DAC0808 3320 
I,",.· i NEC-Electron "PC624 Signetics MC1408 270B Fairchild F270B TI SN54B9 

MC150B Hitachi HN46270B SN54S2B9 . PMI DAC-OB 
SE5008 Motorola MC27AOB SII7489 440.863 

DAC-09 
ID 

DAC-140B SE5009 MCM2708 SN74S2B9 

I 
DAC-150B 

1558 AMD 1458 National MM270B 3101A AMD 3101 
AM1458 NEC-EA EA270B 31L010l 

I'.~· 
DAC1408 Exar XR145B Panasonic MN2708 AM27LS02 
DAC1508 XR158B Rockwell 270B AM27S02 

Raytheon DAC-OB XR4558 SGS M270B AM3101 

1'/ •. 
Signetics MC140B Fairchild "A1458 TI TMS270B AM3101A 

MC1508 "A1558 2716 Fairchild F2716 AM54B9-1 
SE500B Harris HA-2650 3234.3287 Fujitsu MBM2716 AM54S289 
SE5009 HA-2655 3234.3287 Hllachl HI1462716 3789 AM7489-1 :'1 145B AMD 155B HA-2665 Intel 2716 3818.3822 AM74S2B9 

'. AM145B Hitachi HA 17458 M2716 SN54S2B9 .. Exar XR1458 Motorola MC145B Mitsubishi M5L2716 SN74S2B9 
XR15BB MC155B Mostek MK2716 Fairchild 54S289 
XR4558 MC455B Motorola MCM2716 74B9 

':,"1- . Fairchild "A145B MC455BC National MM2716 74S2B9 
! .. " ... ~ "A155B RC155B NEC-Micro "PD2716 Hitachi HD74B9 

t~;~f}~;·; 
Harris HA-2650 3234.3287 RC455B OKI tlsr.12716 3873 HD74S2B9 

HA-2655 3234.3287 National LM145B Panasonic MN2716 Intel 3101 
HA-2665 LM155B SGS M2716 IntP.rsii 5501 

L.L.:J Hitachi HA 1745B NEC-Electron "PC 145B TI TMS2516 MMI 5560 
Motorola MC145B "PC455B 2732 Fairchild F2732 6560 

MC1558 PMI OP-14 Hllachl H"462732 3789 Motorola 4064 
MC455B PM145B 

Intel 2732 National DM54B9 
MC4558C PM155B 

2732A 3819.3822 OM54S2B9 
RC155B Raytheon RC145B 

M2732 OM7489 
RC455B RC155B 

Mitsubishi M5L2732 OM74S289 
National' LM1458 RC455B 

MM2732 RM155B National OM75B9 
LM155B 

RM455B NMC2732 DMB5B9 
NEC-Electron "PC 1458 

RCA CA1458 NEC-Micro . "PD2732 MM54S2B9 
"PC455B 

CA1558 Toshiba TMM2732 MM74S2B9 
PMI OP-14 

LM145B TMM324C NEC-Electron "PB20B9 
PM145B 

LM155B Universal UM2732 "PB2289 
PM155B RC4558 27S41 Signetics NB2HS195 Signetics 3101 

Raytheon RC1458 SSS145B 2841 Fairchild 3341A 3101A 
RC1558 SSS155B 2B47 Fairchild F2847 54S301 
RC455B Sanyo LA6458A 29516 Vlellek WTL1516 1038 7489 
RM1558 Signetics MC1458 29517 Y/allek YlTL1517 1038 82S25 
RM4558 MC155B 29704 Fairchild F29704 N3101 

RCA CA1458 NE4558 29705 Fairchild F29705 N54S289 
CA 1558 SiliconG SG1458 3101 AMD 3101A N74S289 
LM1458 SG1558 31L010l N8225 
LM155B TI MC1458 AM27LS02 N8255 
RC455B MC1558 AM27S02 N82S25 
SSS145B RC4558 AM3101 S3101 
SSS155B RM4558 AM3101A S74S289 

Sanyo LA6458A 1702A National MM1702 AM54B9-1 S8225 
Signetics MC145B 2101A AMD 91L01 AM54S2B9 S82S25 

MC1558 Intel 8101A AM74B9-1 TI SN5489 
NE4558 NEC-Micro "PD2101 AM74S2B9 SN54S2B9 

SiliconG SG145B Synertek SY2101 SN54S2B9 8117489 440.863 
SG1558 2111A AMD 91L 11 SN74S2B9 SN74S289 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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AL iERNATIE SOUlRC~ D!!FlEC70R'I 
Inlnuflcturer Replac8::1eat Ie 1,llSter I!.znufacturcr P.cjllacc::',cnt IC r,~astcr r,~anufacturnr na,laccmenl IC r,~asl&r r,lanufaclurar Raplacemenl ICl.1utcr 
Daylca Sourca Daylc! Paua Daylca Sourca Davlca Pigi Davlca Sourca Daylca PaG' Davlca Sourca Duylca PI.! 

Advanced Micro Devices ~723 r,lalarala r,l C 1723 3295 8214 Signelics LM201 NEG-Micro !,PB8214 

(Cont'd) National LM723 !,A748 8216 Intel 8216 
Raytheon RG723 SiliconG SG201 National DP8216 

31L0101 AMD 3101 RM723 SG748 INS8216 
3101A RGA GA723 TI LM201 NEG-Micro !,PB8216 
AM27LS02 LM723 SN72748P 8224 Intel 8224 
AM27S02 SGS L 123 !,A748 National DP8224 
AM3101 Signetics !'A723 Thomson-CSF SFG2201 INS8224 
AM3101A SiliconG SG723 SFG2748 NEG-Micro !,PB8224 
AM5489-1 TI !'A723 7525 Fairchild 7525 8226 Intel 8226 
AM54S289 Thomson-CSF SFG2723 Motorola MG7525 National DP8226 
AM7489-1 ~733 AMD AM592 National LM7525 INS8226 
AM74S289 NE592 SiliconG SG7525 NEG-Micro !,PB8226 
SN54S289 SE592 8035 AMD D8035 8228 Intel 8228 
SN74S289 Fairchild !'A733 ID8035 National DP8228 

Fairchild 54S289 Hitachi HA17733 P8035 INS9229 
7489 Intersil !'A733 Fujitsu MBL8035 NEG-Micro !,PB8228 
74S289 Motorola MG1733 Intel 8035 TI 811748428 946 

Hitachi HD7489 NE592 D8035 Tll.18228 3980 
HD74S289 SE592 ID8035 8238 Intel 8238 

Intel 3101 National LM733 P8035 National DP8238 
Intersil 5501 Raytheon RM592 National INS8035 INS8238 
MMI, 5560 Signetics SE592 NEG-Micro !,PD8035 NEG-Micro !,PB8238 

6560 !'A733 !,PD80C35 TI SII74S438 946 
Motorola 4064 SiliconG SG733 Signetics SGN8035 TI1.18238 3930 
National DM5489 TI !'A733 8041 AMD D8041 8243 Fujitsu MB8243 

DM54S289 741 AMD SSS741 P8041 Intel 8243 
DM7489 AD AD741 3153 Intel 8041A NEG-Micro !,PD8243 

,.----

DM74S289 Fairchild 3871 D8041 Signetics 8243 
DM7589 !,A741 P8041 8251 AMD 9551 
DM8589 Hitachi HA17741 NEG-Micro !,PD8041A D8251 
MM54S289 Intersil AD741 8048 Fujitsu MBL8048 108251 
MM74S289 IGL741 Intel 8048 MD8251 :;--

NEG-Electron !,PB2089 MicroPwr MP5501 National INS8048 P8251 ,0' 
!,PB2289 r,IP5502 401,3292 NEG-Micro !,PD8048 Intel 8251A 

~ Signetics 3101 OP-02 !,PD80G48 D8251 
3101A Mostek MK3871 Signetics SGN8048 108251 u i 

54S301 Motorola LM741 Toshiba TMP8048 MD8251 I 
7489 MG1741 8085 AMD 8085A P8251 6 
82S25 National LM741 D8085 National DP8251 ~1 
N3101 NEG-Electron !,PG 151 108085 
N54S289 !,PG741 MD8085 

INS8251 fill 
NEG-Micro !,PB8251 

N74S289 PMI OP-02 P8085 !,PD8251 (0 
N8225 OPOl Intel 8085 !,PD8251A ~ 
N8255 PM741 8085A SMG COM8251A ~ N82S25 SSS741 D8085 Western TR1983 
S3101 Raytheon RC741 108085 8253 AMD D8253 
S74S289 RM741 MD8085 108253 ffi' S8225 RCA GA3056 P8085 P8253 
S82S25 CA741 NEG-Micro !,PD8085 

Intel 8253 r., 
TI SN5489 Signetics IlA741 Toshiba TMP8085A ."-j 

D8253 

@ SN54S289 SiliconG SG300 8085A AMD 8085 
108253 

(J' 
8117489 440,863 SG741 D8085 
SN74S289 TI !,A741 108085 P82 

3212 AMD 8212 Thomson-CSF SFG2741 MD8085 National INS8253 

Intel 8212 Toshiba TA7504 P8085 NEG-Micro !,PD8253 e 
National DP8212 74164 Fairchild 74164 Intel 8085 8253-5 AMD D8253-5 

INS8212 Hitachi HD74164 8085A P8253-5 

NEG-Micro !,PB8212 National OM74164 D8085 Intel 8253-5 

TI SH548412 945 OM8570 ID8085 08253-5 

811748412 945 DM8579 MD8085 P8253-5 

3216 Intel 3216 Signetics 74164 P8085 National INS8253-5 

3226 Intel 3226 TI 81174164 891 NEG-Micro !,PD8085 NEC-Micro !'P08253-5 

3341 Fairchild 3341 747 Fairchild !,A747 Toshiba TMP8085A 8255A-5 AMO 9555 

MMI 67401 Hitachi HA17747 8155 AMD D8155 08255 

Raytheon 67401 Motorola MG1747 ID8155 ID8255 

4044 AMD 9244 National LM747 MD8155 P8255 

AM9244E NEG-Electron !,PC251 P8155 Intel 8255A-5 

EMM 4044 PMI OP-04 Intel 8155 08255 

Fujitsu 4044 PM747 08155 108255 

IIl1achl 111,'4315 3789 Raytheon RG747 108155 P8255 

Intel 2141 RM747 M08155 National INS8255 

2141-2 RGA GA747 P8155 NEG-Micro 8255A 

Intersil IM7141 Signetics !,A747 NEG-Micro !,P08155 !,PB8255 

Mostek MK4104 SiliconG SG747 Toshiba .TMP8155 IlPD8225 
Motorola MGM6641 TeledyneS 747 8156 AMO 08156 !,PD8255 

MGM66L41 TI !,A747 108156 8257 Intel 8257 
National MM2141 748 AMD LM201 P8156 NEG-Micro !,P08257 

MM5257 AD AD201 Intel 8156 8279-5 AMO 08279-5 
NMC2141 Fairchild !,A201 08156 P8279-5 

NEC-Micro !,PD4104 !,A748 108156 Intel 8279 
!'PD4104-3 Intersil LM748 P8156 8279-5 

RGA GDM5104 !,A748 NEG-Micro !,PD8156 08279-5 
TI TMS4044 Motorola LM201 8212 AMD 3212 P8279-5 
Zilog 6104 MG1748 Intel 8212 NEG-Micro !,PD8279-5 

Z6104 National LM201 National OP8212 8304 AMO DP8304 
4702 Intel 4702 LM748 INS8212 Intel 8286 . 
5056 National MM5066 Plessey SL748 NEG-Micro !,PB8212 8304 
715 Fairchild IlA715 Raytheon RM748 11 SII548412 945 National OP8304 

~723 Fairchild !'A723 RGA GA201 811748412 945 NEG-Micro !,PB8286 
, Hitachi HA17723 GA748 8214 Intel 8214 8308 AMD 9208 

Intersil LM723 LM748 National INS8214 r,IDlcrola 1.IC1.!68A30a 3840 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer Repfacement ICMaster I~anufacturer Replacement fC Master Manufacturer Replacement fC Master Manufacturer RBplacBmant Ie ~!astBr 
Device Source Davlc, Pigs Device Source Davlce Page Device Source Device Page Davlce Source Davlce Plge 

Advanced Micro Devices 9147 Synarlak SY2147 3941 9265 AMD 9264 9708 Fairchild F68708 
(Cont'd) TI TMS2147 AMI S68364 Molorola MCM68708 

Toshiba TMM315 S68A364 3613 AM100415 Fairchild 100415 
8308 NEC-EA EA8308 Universal UM2147 GTE Micro 2364 Signelics 100415 

NEC-Micro ~PD2308 9148 AMD AM9148 Inlel 2364 AM1004io Fairchild FlOmO 
8355 Intel 8355 Fairchild 93475 3615.3646 Intersil IM7364 3615.3628 

NEC-Micro . "PD8355 Fujitsu MBM2148 MicroPwr MP2364 Fujitsu I.1BI.\ 100470 3681 
TOShiba TMP8355 MBM2149 Mostek MK36000 AM 100474 Fairchild FlO0474 

8702 Intel 8702 Hitachi HM6148 3789 "'olorola MCF.I68364 3840 3615.3629 
9016 AMD AM9016 Intel 2148H Nalional MM52164 Hitachi HM100474 

Fairchild F16K 2149H MM5235 AM10415 Fairchild Fl0415 3615.3618 
F4116 National NMC2148 NEC-EA EA8364 Hitachi H 1.\ 211 0 3789 

Fujitsu MB8116 Synertek SY2148 LA8364 HI.I2112 3789 
Hitachi HM4716 8Y2149 NEC-Micro "PD2364 1.lolorola 1.!C1.110146 3839 
Intel 2117 91LOI AMD 2101A Rockwell R2364 National DM10415 
Intersil IM7116 Intel 8101A SG8 M36000 Siemens GX810415 
ITT ITT4116 NEC-Micro "PD2101 Signetics 2364 Signetics 10146 
Mostek MK4116 Synertek SY2101 2664A AM10470 Fairchild Fl0470 3615.3621 
Motorola MCM4116 91L 11 AMD 2111A SMC ROM36000 Fujitsu 1.181.110470 3681 
National MM5290 Intel 8111 Synertek SY2364 Hitachi HI,110470 3789 
NEC-Micro "PD416 NEC-Micro "PD2111 TI TMS4764 Motorola MCM10470 Panasonic MN4116 8ynertek 8Y2111 Toshiba TM2364 Ilattonal Dr.I10470 3855 SGS M4116 93415 AMD 93425 
Siemens HYB4116 

9208 AMD 8308 
AM93415 Signetics 10470 

Signetics 2690 
Molorola MCI.168A308 3840 

AMI 4015 AM 10474 Fairchild Fl0474 

2960 
NEC-EA EA8308 

4025 Fujitsu 1.181.110474 3681 

Signetics 2960 NEC-Micro "PD2308 Fairchild 93415 Hitachi HI.110470 3789 
Sprague UCN4116 9232 AMI , S68322 93425A AM1458 AMD 1458 
TI TMS4116 S68A332 Fujitsu 93415 1558 
Toshiba TMM416 CSG MPS2332 93425 Exar XR1458 
Zilog Z6116 Fairchild F3532 Hitachi Hf.I2510 3789 XR1588 

9080 AMD 90BOA GI R03-9332 H~.'2511 3789 XR4558 
AM9080 GTE Micro 2332 Intel 2115A Fairchild "A1458 

Intel 8080A Intersil IM7332 Motorola MCM2115 "A1558 
D8080 Motorola MC68332 MCM93415 Hmls HA-2650 3234,3287 
MD8080 MCM68332 Signetics 82S10 HA-26553234.3287 
P8080 MCI,\68A332 3840 N82S10 HA-2665 

National DP8080A National MM52132 N82S110 Hitachi HA17458 
INS8080A NEC-EA EA8332 S82810 Motorola MC1458 

NEC-Micro "PD8080 NEC-Micro "PD2332 S828110 MC1558 
TI TMS8080 RCA CDM5333 TI SN54S314 MC4558 

TMS8080A Rockwell R2332 SN74S314 MC4558C 
9080A AMD 9080 8i1iconG SG3532 93425 AMD 93415 RC1558 

AM9080 8MC ROM4732 AM93415 RC4558 
Intel 8080A Synerlak SY2332 3950 AMI 4015 National LM1458 D8080 TI 4732 4025 LM1558 MD8080 TM84732 Fairchild 93415 

NEC-Electron "PC1458 P8080 Toshiba TMM333 93425A 
"PC4558 National DP8080A Universal UM2332 Fujitsu 93415 

INS8080A AMD 4044 93425 PMI OP-14 
9244 

PM1458 NEC-Micro "PD8080 AM9244E Hitachi H"'2510 3789 
TI TMS8080 EMM 4044 H",2511 3789 PM1558 

TMS8080A Fujitsu 4044 Intel 2115A Raytheon RC1458 
9114 AMD 2114 Hitachi H",4315 3789 Motorola MCM2115 RC1558 

CSG MCS2114 Intel 2141 MCM93415 RC4558 
MPS2114 2141-2 Signetics 82S10 RM1558 

EMM 2114 Intersil IM7141 N82S10 RM4558 
Fairchild F2114 Mostek MK4104 N82S110 RCA CA 1458 
Fujitsu MB8114 Motorola MCM6641 S82810 CA1558 
GTEMicro 2114 MCM66L41 S625110 LM145S 
Hitachi 472114 

National MM2141 TI SN54S314 LM1558 
HM2114 

MM5257 SN74S314 RC4558 
HM472114 

NMC2141 
9551 AMD 8251 SSS1458 

Intel 2114 
NEC-Micro "PD4104 

D8251 SSS1558 
2114A 108251 Sanyo LA6458A 

Intersil 2114 "PD4104-3 . MD8251 Signetics MC1458 
IM2114 RCA CDM5104 P8251 MC1558 TI TMS4044 MicroPwr MP2114 Intel 8251A NE4558 
MP2114C Zilog 6104 D8251 SG1458 

Mitsubishi M5L2114 Z6104 108251 
SiliconG 

Motorola MCM2114 9264 AMD 9265 MD8251 
SG1558 

MCM21L 14 AMI S68364 P8251 
TI MC1458 

National MM2114 S68A364 3613 National DP8251 
MC1558 

NEC-Micro "PD2114 GTEMicro 2364 INS8251 RC4558 

OKI MSM2114 3873 Intel 2364 NEC-Micro "P88251 
RM4558 

Panasonic MN2114 Intersil IM7364 "PD8251 
AM1508 AMD 1408 

Supertex CM2114 MicroPwr MP2364 "PD8251A 1508 

Synerlsk SY2114 3941 Mostek MK36000 SMC COM8251A SSS1408 

TI TMS4045 Molorola MCI.168364 3840 Weslern TR1983 AD AD1408 

TMS40L45 National MM52164 9555 AMD 8255A-5 ADDAC-08 3164 
Toshiba TMM314 MM5235 D8255 Datel DAC-088 

TMM314A NEC-EA EA8364 108255 DAC-18BC 
9147 AMI 4017 LA8364 P8255 DAC-IC88 

Fujitsu MBM2147 NEC-Micro "PD2364 Intel 8255A-5 !IAC-ICSIIC 2621 
Hitachi HM4847 Rockwell R2364 D8255 DAC-IC8BM 

HM6147 . 3789 SGS M36000' 108255 Fairchild DAC-08 
Intel 2147 Signetics 2364 P8255 MA0802M 
Intersil 2147 2664A National INS8255 "A0801 
ITT 4547 SMC ROM36000 'NEC-Micro 8255A "A0802 
Motorola MCM2147 Synertek SY2354 "PB8255 Motorola DAC-08 
National MM2147 TI TMS4764 "PD8225 MC1408 
NEC-Micro "PD2147 Toshiba TM2364 "PD8255 MC1508 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 

2072 © Ie MASTER 1983 



lAanul.clurar Replac8:nenl ICMuior lAanulaclurar Replacamanl 
Duvlce Source Devlca Paga Duvlca Source Davlca 

Advanced Micro Devices AM27L501 
(Cont'd) 

AM 1508 National DAG-0800 
DAC0800 3320 
DAG0801 
DAC0802 3320 
DAG0806 
DAG0807 
DAC0808 3320 

NEG-Electron IlPG624 
PMI DAG-08 

DAG-09 
DAG-1408 
DAG-1508 AM27L502 
DAG1408 
DAG1508 

Raytheon DAG-08 
5ignetics MG 1408 

MG1508 
5E5008 
5E5009 

AM25L52518 MMI 53L5080 
63L5080 

5ignetics N82523 
582523 

TI TBP185A030 
AM26L531 r.!ctcrola AI.I26LS31 2753 

National D526L531 
TI AM26L531 

AM26510 Fairchild 9640 
Motorola DG26510 
National 0526510 
TI AM26 

AM26511 National DS26S11 
TI . AM26S11 

AM2701 AMD AM27L501 
AM29720 

Fairchild 93411 
93L411 

Intel 3107 
MMI 5530 

6530 
National DM74S206 

N82S117 
N82S17 
S82S117 
S82S17 

5ignetics 74S30 1 
82S17 

TI SN54LS300 
SN545300 
SN54S301 
SN74206 
SN74LS300 
SN74S300 
S:174S301 927 

AM27LSOO AMD AM29721 
Fairchild 93421 

93L420 
93L421 

Intel 3106 

National DM74S206 
N82S117 
N82S17 
582S117 
S82S17 

5ignetics 74S30 1 
82S17 

TI 

AMD 

SN54LS300 
SN54S300 
SN54S301 
5N74206 
5N74LS300 
SN74S300 
SII74S301 
3101 
310lA 
31L010l 
AM27S02 
AM3101 
AM3101A 
AM5489-1 
AM54S289 
AM7489-1 
AM74S289 
SN54S289 
SN74S289 

Fairchild 54S289 

Hitachi 

Intel 
Intersil 
MMI 

7489 
74S289 
HD7489 
HD74S289 
3101 
5501 
5560 
6560 

Motorola 4064 
National DM5489 

DM54S289 
DM7489 
DM74S289 
DM7589 
DM8589 
MM54S289 
MM74S289 

NEG-Electron IlPB2089 
IlPB2289 

Signetics 3101 

TI 

3101A 
54S301 
7489 
82S25 
N3101 
N54S289 
N74S289 
N8225 
N8255 
N82S25 
S3101 
S74S289 
S8225 
S82S25 
SN5489 
SN54S289 

AL iERNATIE SOURCE DIRECTORY 
Ie IAnler lAanulaclum Raplacomanl Ie r.laslor Manulaclurar neplacul:1ont 

Pagl Duvlce Sourca Davlca Paga Davlca Sourca Davlce 
Ie Muter 

Pa~e 

AM27lS19 National 

Signetics 

Supertex' 

11 

927 AM27PS181 AMD 

Fairchild 

Fujitsu 

Harris 

Hitachi 
Intel 

MMI 

Motorola 
National 

Raytheon 

Signetics 

Supertex 
TI 

AM27PS185 Raytheon 
AM27PS191 AMD 

Fairchild 

Fujitsu 

Harris 
MMI 
National 

Raytheon 

Signetics 

Supertex 
AM27PS291 AMD 

DM54S288 
DM74S288 
DM7578 
DM8576 
82S123 
N82S123 
S82S123 
MM74S288 
SM74S288 
TBP18S030 

440.3965 
TBPI8S03O:~ 

440.3965 
AM27S161 
AM27S181M 
AI.127S281 
93451M 
93Z451 3652 
F93451 
1.IB7132 3679 
1,187132H 3679 
HM7661 
HI.I7681·2 3711 
HN25089 
3628 
3628A 
36288 
M3628 
5381·1 
6381·1 3826 
MGM7681 
87S181 
DM77S181 
DM67S181 
DM87S228 
29631 
29631A 
29631AM 
29633 
825181 
82HS181 
N82S181 
S82HS181 
582S181 
SM82S181 
TBP26S86 
TBP28S86M 
29653 
AM27PS291 
AM27S190 
93510 
93Z510 
MB7137 
MBM7138 
HM76160 
631681 
DM77S190 
DM87S190 
29680 
29683 
82S190 
N82S190 

AM27S02 

AM27503 

AMD 3101 
3101A 
3110101 . 
AM27lS02 
AM3101 
AM3101A 
AM5489-1 
AM54S289 
AM7489-1 
AM74S289 
SN54S289 
SN74S289 

Fairchild 54S289 

Hitachi 

Intel 
Intersil 
MMI 

7489 
74S289 
HD7489 
HD74S289 
3101 
5501 
5560 
6560 

Motorola 4064 
National DM5489 

DM54S289 
DM7489 
DM74S289 
DM7589 
DM8589 
MM54S289 
MM74S289 

NEG-Electron IlPB2089 
IlPB2289 

Signetics 3101 

TI 

AMD 

3101A 
54S301 
7489 
82525 
N3101 
N54S269 
N74S269 
N8225 
N8255 
N82S25 
S3101 
574S289 
S8225 
S82S25 
SN5489 
SN54S289 
SII7489 440.863 
SN74S289 
AM27lS03 
AM54S189 
AM74S189 
SN54S189 
SN74S189 

Fairchild 54S189 

Hitachi 
MMI 

74S189 
93405 
HD74S189 
5561 
6561 

National DM54S189 

MMI 5531 SII7489 440.863 

S82S190 
MM82S190 
AM27PS191 
AM27S190 

DM74S189 
DM7599 
DM8599 6531 

Motorola 4256 AM27L503 
National 93L420 

93L421 
DM54S200 
DM745200 

NEG-Electron IlPB2200 
Signetics, 54S200 

54S201 
74200 
N82S116 
N82S16 
S82S116 
S82S16 

TI SN54LS200 
5N54S200 
SN54S201 
SN74LS200 
SN74S200 
SI174S201 440.905 

AM27LSOl AMD AM2701 
AM29720 AM27LS19 

Fairchild 93411 
93L411 

Intel 3107 
MMI 5530 

6530 

~ Discontinued 

AMD 
SN74S289 
AM27503 
AM54S169 
AM74S189 
SN54S189 
SN74S189 

Fairchild 54S189 

Hitachi 
MMI 

74S189 
93405 
HD74S189 
5561 
6561 

National DM54S189 
DM74S189 
DM7599 
DM6599 

Ra ytheon RG8225 
Signetics 54S169 

TI 

AMD 
Harris 
MMI 

74S189 
SN545169 
SN74S189 
AM27S19 
HM7603 
5331-1 
53LS081 
6331·1 
63LS081 

3826 

AM27PS41 

Fairchild 

Fujitsu 

Harris 
MMI 
National 

Raytheon 

Signetics 

Supertex 
Raytheon 

93510 
93Z510 
M87137 
MBM7138 
HM76160 
631681 
DM77S190 
DM87S190 
29680 
29683 
825190 
N825190 
5825190 
MM825190 
29643 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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AM27S11 

AM27S12 

Raytheon RG8225 
Signetics 54S189 

TI 

AMD 
Harris 

74S189 
SN54S189 
SN74S189 
AM27S21 
HM7611 
H1A7611·2 3696 

Intel 
Intersil 
MMI 

M3621 
IM5623 
5301·1 
6301·1 

National DM54S287 
DM74S287 
DM76l97 
DM86l97 

Raytheon 29661 
Signetics N82S 129 

TI 
S82S129 
TBP24S10 

3826 

440.3967 
Fairchild 
Harris 
Intel 
MMI 

93436 
HM7620 
M3602 
5305 
6305 

2073 

I 
Ij 

I·~-~ I " . I '. , 1 
i 

'1 

1 



r-
I 

I I ~ 

I 
I 
I 
I 

~ 

t I 
t I 
1 

L J 

Ie MASTER 
Manufacturer Reptacement ICMaster 
Device Source Device Page 

Advanced Micro Devices 
(Cont'd) 

AM27S12 National DM54S570 
DM74S570 

Raytheon 29610 
Signetics N82S130 

S82S130 
AM27S13 Fairchild 93446 

Harris HM7621 
Intel M3622 
MMI 5306 

6306 
National DM54S571 

DM74S571 
Raytheon 29611 
Signetics N82S131 

S82S131 
AM27S15 Harris HM7647R 

Signetics N82S115 
S82S115 

AM27S18 Harris HM7602 
MMI 5330·1 

6330·1 3826 
63LS080 

National DM54S188 
DM59S188 
DM74S188 
DM7577 
DM7588 
DM8577 

Signetics N82S23 
S82S23 

Supertex MM74S188 
SM74S188 

TI TBP18SA030 
TBPSA030M 

AM27S180 AMD AM27S280 
Fairchild 93450 

93Z450 3652 
Fujitsu '1,IB7131 3679 
Harris HM7680 
MMI 5380·1 

6380·1 3826 
Motorola MCM7680 
National DM77S180 

DM87S180 
DM87S229 

NEC·Micro I'PB408 
Raytheon 29630 
Signetics N82S180 

S82S180 
TI TBP28SA86 

TBP28SA861,1 3978 
AM27S181 AMD AM27PS181 

AM27S181M 
AM27S281 

F~irchilc1 934511.1 
93Z451 3652 
F93451 

Fujitsu 1.187132 3679 
UB7132H 3679 

Harris HM7681 
H1.17681·2 3711 

Hitachi HN25089 
Intel 3628 

3628A 
3628B 
1.13628 

MMI 5381·1 
6381·1 3826 

Motorola MCM7681 
National 87S181 

. DM77S181 
DM87S181 
DM87S228 

Raytheon 29631 
29631A 
29631AM 
29633 

Signetics 825181 
82HS181 
N82S181 
S82HS181 
S82S181 

Supertex SM82S181 
TI TBP28S86 

TBP28S86M 
AM27S181M AMD AM27PS181 

AM27S181 
AM27S281 

t Discontinued 

2074 

Manulactunr Replacement IC Master Manufacturer Replacement IC Master Manulacturer Roplacemanl ICl.luter 
Device Source Device Page Davlce Source Davlce Page Davlce Source Davlcs Pigs 

AM27S181M Fairchild 93451M AM27S190 National DM77S190 AM27S281 AMD AM27PS181 
93Z451 3652 DM87S190 AM27S181 
F93451 Raytheon 29680 AM27S181M 

Fujitsu 1,IB1132 3679 29683 Fairchild 93451M 
I.1B7132H 3679 Signetics 82S190 93Z451 3652 

Harris HM7681 N82S190 F93451 
HI.I7681·2 3711 S82S190 Fujitsu 1,187132 3679 

Hitachi HN25089 Supertex MM82S190 1.187132H 3679 
Intel 3628 AM27S191 Fairchild 93511 Harris HM7681 

3628A 93Z511 "'.17681·2 3711 
3628B Fujitsu 7138 Hitachi HN25089 
M3628 MB7138 Intel 3628 

MMI 5381·1 MBM7138 3628A 
\. 6381·1 3826 Harris HM76161 3628B 

Motorola MCM7681 Hitachi HN25169 M3628 
National 87S181 Intel 3636B MMI 5381·1 

DM77S181 M3636 6381·1 3826 
DM87S181 National 87S191 Motorola MCM7681 
DM87S228 DM77S191 National 87S181 

Raytheon 29631 DM87S191 DM77S181 
29631A Raytheon 29681 DM87S181 
29631AM 29681A DM87S228 

29633 Signetics 82S191 Raytheon 29631 

Signetics 825181 N82S191 29631A 

82HS181 S82S191 29631AM 

N82S181 Supertex MM82S191 29633 

S82HS181 SM82S191 Signetics 825181 

S82S181 TI TBP28S166 82HS181 

Supertex SM82S181 440.3979 N82S181 

TI TBP28S86 AM27S20 Fairchild 93417 S82HS181 

TBP28S86M Fujitsu MB7057 S82S181 

AM27S184 Fujitsu MB7127 Harris HM7610 Supertex SM82S181 

Harris HM7684 111.17610·2 3696 TI TBP28S86 

MMI 53100 Intel M3601 TBP28S86M 

.63100 MMI 5300·1 AM27S29 Fujitsu MB7124 

Motorola MCM7684 6300·1 3826 MBM7124 

National DM77S184 National DM54S387 Harris HM7649 

DM87S184 DM74S387 MMI 5349·1 

Raytheon 29650 Raytheon 29660 6349·1 3826 
Motorola MCM7649 Signetics N82S184 Signetics N82S126 

TI TBP24SA81 S82S126 National DM54S472 

440.3969 TI TBP24SA10 DM74S472 

AM27S185 Fujitsu 1.187128 3679 440.3967 Raytheon 29621 

Harris HM7685 TBP24SA 1 Dr.l Signetics N82S147 

H1.17685·2 3714 440.3967 S82S147 

MMI 53101 AM27S21 AMD AM27S11 TI DM54S472 

63101 Harris HM7611 TBP28S42 

63S841 3826.3833 HI.17611·2 3696 440.3975 

Motorola MCM7685 Intel M3621 TBP28S421.1 

National DM77S185 Intersil IM5623 440.3975 
AM27S30 Fairchild 93438 

DM87S185 MMI 5301·1 
Harris HM7640 

Raytheon 29651 6301·1 3826 
Intel 1.13604 

29651A National DM54S287 
MMI 5340·1 

29651AM DM74S287 
6340·1 3826 

Signetics 82HS185 DM76L97 National DM54S475 
N82S185 DM86L97 

DM74S475 
S82HS185 Raytheon 29661 DM77S295 
S82S185 Signetics N82S129 DM77S475 

TI SN54S454 S82S129 DM87S295 
SN74S454 TI TBP24S10 DM87S475 
TBP24S81 440.3967 

SN54S475 
440.3968 AM27S28 Fujitsu MB7123 

SN74S475 
TBP24S811.1 MB7124 Raytheon 29624 

440.3968 MC7124 Signetics N82S140 
AM27S19 AMD AM27LS19 Harris HM7648 S82S140 

Harris HM7603 1.11.11 5348 TI TBP28SA46 440 
1.11.11 5331·1 6348 AM27S31 Fairchild 93448 

53LS081 National DM54S473 Fujitsu MB7126 
6331·1 3826 DM74S473 Harris HM7641 
63LS081 Raytheon 29620 Intel M3624 

National DM54S288 Signetics N82S146 1.11.11 5341·1 
DM74S288 S82S146 6341·1 3826 
DM7578 TI TBP28SA42 Motorola MCM7641 
DM8578 440.3976 National DM54S474 

Signetics 82S123 AM27S280 AMD AM27S180 DM74S474 
N82S123 Fairchild 93450 DM77S474 
S82S123 93Z450 3652 DM87S474 

Supertex MM74S288 Fujitsu 1,187131 3679 Raytheon 29625 
SM74S288 Harris HM7680 Signetics N82S141 

TI TBP18S030 MMI 5380·1 S82S141 
440.3965 6380·1 3826 TI TBP28S46 

TBP18S0301.1 Motorola MCM7680 440.3976 
440.3965 National DM77S180 TBP28S461.1 

AM27S190 AMD AM27PS191 DM87S180 440,3976 
AM27PS291 DM87S229 AM27S32 Fairchild 93452 

Fairchild 93510 NEC·Micro I'PB408 Fujitsu MB7121 
93Z510 Raytheon 29630 Harris HM7642 

Fujitsu MB7137 Signetics N82S180 H1.17642·2 3705 
MBM7138 S82S180 Intel M3605 

Harris HM76160 TI TBP28SA86 MMI 5352·1 
MMI 631681 TBP28SA861.1 3978 6352 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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AL lERNA TE SOURCE DIRECTORY 
r,~Ir.l:f.clur&r r.'jllacsr.1ont Ie Maslu Manufaclurer Replacer.1enl Ie Mutor Manulacturar neplacement te Master Manufacturer Replacement Ie Unter 
Davlce Source Cavlce PaQe Device Source Device PaGe Device Source Device PaQe Device Source Device Page 

Advanced r.1icro Device5 AM27541 Fairchild 93453 AM29721 NEC·Electron /.lPB2200 AM3101A Motorola 4064 

(Cont'd) 93453C 5ignetics 545200 National OM5489 
93453M 545201 OM545289 

AM27532 National OM545572 Fujitsu MB7122 74200 OM7489 
OM745572 MB7134 N825116 OM745289 

Raytheon 29640 Harris HM76165 N82516 OM7589 
5ignetics N825136 HM7643 5825116 OM8589 

5825136 HI,I7643·2 3705 582516 MM545289 
TI TBP24SA41 HM7643A TI 5N54L5200 

MM745289 . 
440.3968 Hitachi HN25045 NEG· Electron /.lPB2089 

TBP24SA41U Intel 3625A 
5N54S200 /.lPB2289 

440.3968 M3625 
5N54S201 5ignetics 3101 

AM27533 AMO AM27533M MMI 5353 
5N74L5200 3101A 

AM27S41 53S1641 3836 
5N74S200 545301 

Fairchild 93453 6353·1 3826 
SI174S201 440.905 7489 

93453G 63S1641 M.13101 Ar.~O 3101 82525 
93453M 3826.3836 3101A N3101 

Fujitsu MB7122 Motorola MGM7643 31L0101 N545289 
MB7134 MGM7643M AM27L502 N745289 

Harris HM76165 National 745573 AM27S02 N8225 
HM7643 OM54S573 AM3101A N8255 
ItlA7643·2 3705 OM545573A AM5489·1 N82525 
HM7643A 

OM745573 AM54S289 S3101 
Hitachi HN25045 5745289 
Intel 3625A NEG·Micro /.lPB426 AM7489·1 S8225 

M3625 Raytheon 29641 AM74S289 S82S25 
MMI 5353 Signetics 82HS137 SN54S289 TI S115489 

53S1641 3836 82S137 SN74S289 SN54S289 ,..-----

6353·1 3826 N82S137 Fairchild 545289 SII7489 440.863 
63S1641 S82HS137 7489 5N745289 

3826.3836 582S137 74S289 AM3705 Siliconix SI3705 
Motorola MGM7643 TI TBP24S41 Hitachi H07489 AM4516 Fujitsu MB8118 

MGM7643M 440.3968 H074S289 Hitachi HM4816 ~i National 74S573 TBP24S411.1 Intel 3101 HM4816A 
OM545573 440.3968 Intersil 5501 Intel 2118 

i OM54S573A TBP28541 MMI 5560 Intersil IM7118 

OM74S573 TBP28S41M 6560 Mostek 4516 
NEG·Micro /.lPB426 AM27S43 Fujitsu MB7142 

Motorola 4064 MK4516 

Raytheon 29641 Intel 3632 
National OM5489 

National NMG5295 

5ignetics 82HS137 5ignetics 82S321 
OM54S289 

NEG-Micro 2118 

82S137 N82S321 TI TMS4516 

N82S137 S82S321 OM7489 AM5489-1 AMO 3101 ffii S82HS137 AM2812 Plessey MP3812 OM74S289 3101A 

582S137 AM2901A Fairchild 29F01 OM7589 .31L0101 (!E: 
TI TBP24S41 F2901A OM8589 AM27LS02 e) 

440.3968 National IOM2901A MM54S289 AM27S02 ~ TBP24S411.1 AM2902 Raytheon AM2902 MM74S289 AM3101 
440.3968 AM2903 Fairchild F2903 NEG-Electron /.lPB2089 

- AM3101A 
TBP28S41 Motorola MG2903 /.lPB2289 AM54S289 ~ TBP28S41M, AM2910 Fairchild 29F10 Signetics 3101 AM7489-1 

~ AM27S33M AMO AM27S33 F2910 3101A AM74S289 

AM27541 Motorola MG2910 54S301 5N545289 .. 
Fairchild 93453 AM29702 National IOM29702 7489 SN74S289 , 

93453G AM29703 National IOM29703 82525 
Fairchild 54S289 

~ 93453M AM29704 Fairchild 29704 N3101 
7489 

Fujitsu MB7122 AM29705 Fairchild 29705 N54S289 
745289 -..:..~ 

MB7134 Hitachi H07489 

Harris HM76165 
29F705 N745289 H074S289 

HM7643 AM29720 AMO AM2701 N8225 Intel 3101 

HU7643-2 3705 AM27L501 N8255 Intersil 5501 

HM7643A Fairchild 93411 N82525 MMI 5560 -
Hitachi HN25045 93L411 S3101 6560 

Intel 3625A Intel 3107 574S289 Motorola 4064 

M3625 MMI 5530 58225 National OM5489 

MMI 5353 6530 S82525 OM54S289 

53S1641 3836 National OM74S206 TI SN5489 OM7489 

6353-1 3826 N82S117 SN545289 OM74S289 

63S1641 N82S17 SII7489 440.863 OM7589 
3826.3836 S82S117 SN745289 

OM8589 
Motorola MGM7643 582517 AM3101A AMO 3101 

J MM545289 
MGM7643M Signetics 745301 3101A 

MM74S289 
National 74S573 82517 NEG-Electron /.lPB2089 

OM54S573 TI 5N54LS300 
31L0101 /.lPB2289 

OM545573A SN54S300 
AM27LS02 Signetics 3101 

OM745573 SN54S301 
AM27S02 3101A 

NEG-Micro /.lPB426 5N74206 
AM3101 545301 

Raytheon 29641 5N74LS300 
AM5489-1 7489 

Signetics 82H5137 5N74S300 
AM54S289 82525 

82S137 SI174S301 927 
AM7489-1 N3101 

N82S137 
AM29721 AMO AM27LSOO AM745289 N54S289 

S82HS137 
Fairchild 93421 SN54S289 N745289 

582S137 
93L420 SN745289 . N8225 

TI TBP24S41 Fairchild 54S289 N8255 
440.3968 - 93L421 N82S25 

TBP24S41U, Intel 3106 7489 S3101 
440.3968 MMI 5531 74S289 S745289 

TBP28S41 6531 Hitachi H07489 S8225 
TBP28541M Motorola 4256 H0745289 582525 

AM27S37 National OM87SR81 National 93L420 Intel 3101 TI SN5489 
AM27540 Harris HM76164 93L421 Intersil 5501 5N54S289 
AM27541 AMO AM27533 OM545200 MMI 5560 St17489 440.863 

AM27S33M OM74S200 6560 5N74S289 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications conSidering your requirements. 
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Advanced Micro Devices AM6012 Datel OAG-562 AM74S189 TI SN54S189 AM9102 Panasonic MN2102 

(Cont'd) DAG-681 SN74S189 SGS M2102A 
DAG-681G AM74S244 Signetics 74S244 AM9148 AMD 9148 

AM54S189 AMD AM27LS03 Harris HI562 AM74S289 AMD 3101 Fairchild 93475 3615.3646 
AM27S03 H1562-5 3101A Fujitsu MBM2148 
AM74S189 1.licroPwr MP562 401.2749 31L010l MBM2149 
SN54S189 MicroEng MGE-6012 AM27LS02 Hitachi HI.16148 3789 
SN74S189 I.Iclorola AD562 2759 AM27S02 Intel 2148H 

Fairchild 54S189 PMI DAG12 AM3101 2149H 
74S189 81gnalics Ar.16012 3383 AM3101A National NMG2148 
93405 DAG-312 AM5489-1 Synertek SY2148 

Hitachi HD74S189 TeledyneP 4068 AM54S289 SY2149 

MMI 5561 AM6080 Signetics SE5019 AM7489-1 AM9218 AMI S68318 

6561 SE5118 SN54S289 GSG MPS2316 

National DM54S189 SE5119 SN74S289 Fairchild 3516 

D'M74S189 AM6081 Datel DAG-UP8B Fairchild 54S289 68316 

DM7599 Signetics NE5018 7489 68316E 

DM8599 NE5019 74S289 F3516 

Raytheon RG8225 NE5118 Hitachi HD7489 F35316 
NE5119 HD74S289 F68316 1281 Signetics 54S189 

AM7489-1 AMD 3101 Intel 3101 GI R03-8316 74S189 
3101A Intersil 5501 R03-9316 TI SN54S189 
31L010l MMI 5560 GTE Micro 2316 SN74S189 
AM27LS02 6560 Intel 2316 

AM54S289 AMD 3101 
AM27S02 Motorola 4064 Mostek MK34000 

3101A 
AM3101 National DM5489 Motorola MGM68316 

31L010l 
AM3101A DM54S289 MCM68A316 

~ 
AM27LS02 

AM5489-1 DM7489 MM2316 
AM27S02 

AM54S289 DM74S289 National MM52116 

r!:i~~:;:r;~;, AM3101 
AM74S289 DM7589 MM5258 

"li.'~:liJi.~;I~. AM3101A 
SN54S289 DM8589 NEG-EA EA2316 

li%~I; 
AM5489-1 SN74S289 MM54S289 EA8315 
AM7489-1 Fairchild 54S289 MM74S289 NEC-MicrO IlPD2316 

\';:",f ~: AM74S289 7489 NEC-Electron IlPB2089 OKI MSM3870 
SN54S289 74S289 IlPB2289 . Rockwell R2316 
SN74S289 Hitachi HD7489 Signetics 3101 SGS M2316 

,:'; ·Y'~ ,~ Fairchild 54S289 HD74S289 3101A Signetics TDA2600 
7489 Intel 3101 54S301 TI SBP8316 

, , L '.~..' " 74S289 Intersil 5501 7489 Toshiba TMM331A 
,', ". Hitachi HD7489 MMI 5560 82S25 AM9233 Ar.tI 82333 3608 

I', 

i 
HD74S289 6560 N3101 CSG MPS2333 

I 
Intel 3101 Motorola 4064 N54S289 Fairchild F3533 
Intersil 5501 National DM5489 N74S289 GI R03-9333 
MMI 5560 DM54S289 N8225 Intel 2332 

6560 DM7489 N8255 NEG-EA 8332 
• 0 

EA8333 Motorola 4064 DM74S289 N82S25 
.~ National DM5489 DM7589 S3101 RGA CDM5332 

0:1 
DM54S289 DM8589 S74S289 Signetics 2332 
DM7489 MM54S289 S8225 

8ynarlek 8Y2333 3950 

DM74S289 MM74S289 S82S25 
Toshiba TM2332 

DM7589 NEG-Electron IlPB2089 TI SN5489 
Universal UM2333-45 

DM8589 IlPB2289 SN54S289 
AM9244E AMD 4044 

9244 1-,' . MM54S289 Signctics 3101 8117489 440,863 EMM 4044 

f::'>'~ 
MM74S289 3101A SN74S289 Fujitsu 4044 NEG-Electron IlPB2089 54S301 AM74S534 81gnelics 748534 789 Hitachi H!U315 3789 IlPB2289 7489 AM9016 AMD 9016 Intel 2141 

.·,i':;' •• f'::~:" Signetics 3101 82S25 Fairchild F16K 2141-2 3101A N3101 F4116 Intersil IM7141 

~ 
545301 N545289 Fujitsu M[)Sl16 Mostek MK4104 " 
7489 N74S289 Hitachi HM4716 Motorola MGM6641 82S25 N8225 Intel 2117 MGM66L41 
N3101 N8255 Intersil IM7116 National MM2141 
N54S289 N82S25 ITT ITT4116 MM5257 
N74S289 S3101 Mostek MK4116 NMC2141 
N8225 S74S289 Motorola MCM4116 NEC-Micro IlPD4104 
N8255 S8225 National MM5290 IlPD4104-3 
N82S25 S82S25 NEC-Micro IlPD416 RGA GDM5104 
S3101 TI SN5489 Panasonic MN4116 TI TMS4044 
S74S289 SN54S289 SGS M4116 Zilog 6104 
S8225 8117489 440.863 Siemens HYB4116 Z6104 
S82S25 SN74S289 Signetics 2690 AM9264 AMI S4264 

TI SN5489 AM74LS568 Signetics 74LS568 2960 GTE Micro 2364-3 
SN54S289 AM74LS569 Signetics 74LS569 Signetics 2960 Mostek MK36000-5 
8117489 440.863 AM74S189 AMD AM27LS03 Sprague UCN4116 NEG-EA UP02/8364-30 
SN74S289 AM27S03 TI TMS4116 81gnelics 2664A-30 3907 

AM592 AMO NE592 AM54S189 Toshiba TMM416 Synertek SY2364-3 
SE592 SN54S189 Zilog Z6116 Toshiba TMM2364 

Fairchild IlA733 SN74S189 AM9044E National NMC5257A Weitek SG8164 
Hitachi HA17733 Fairchild 54S189 AM9080 AMD 9080 AM92640 AMI S688364 
Intersil IlA733 74S189 9080A Fairchild F-3564-25 
Motorola MC1733 93405 Intel 8080A Mostek MK36000-4 

NE592 Hitachi HD74S189 08080 Motorola MCM67365-25 
SE592 MMI 5561 MD8080 NEG-EA IlPD2/8364-20 

National LM733 6561 P8080 Signetics 2064-20 
Raytheon RM592 National DM54S189 National DP8080A Synertek SY2364-2 
Signetics SE592 DM74S189 INS8080A AM93412 Fairchild 93412 

IlA733 DM7599 NEG-Micro IlPD8080 Motorola MCM93412 
SiliconG SG733 DM8599 TI TMS8080 AM93415 AMD 93415 
TI IlA733 Raytheon RC8225 TMS8080A 93425 

AM5012 AD AD562 Signetics 54S189 AM9102 Fairchild 2102H AMI 4015 
Burr-Brown DAC862 74S189 National MM2102A 4025 

+ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Manulaclurer Replacemenl Ie rAuler 
Davici Sourc. Davlca Pig. 

Advanced Micro Devices 
(Cont'd) 

AM93415 Fairchild 93415 
93425A 

Fujitsu 93415 
93425 

Hitachi HU2510 3789 
Hr.I2511 3789 

Intel 2115A 
Motorola MGM2115 

MGM93415 
Signetics 82S10 

N82S10 
N82S110 
S82S10 
S82S110 

TI SN54S314 
SN74S314 

AM93422 Fairchild 93422 
Motorola MGM93422 

AM93L412 Fairchild 97L412 
AM93L422 Fairchild 93L422 

Motorola MGM93L422 
AM9511 Intel G8231 

MG8231 
AM9512 Intel G8232 
AM9517 Intel D8237 

P8237 
AM9685 Plessey SP9685 
AM9687 Plessey SP9687 
AMD264 NEG-EA !,PD2/8364-35 
AMLM112 AMD AMLM212 

AMLM312 
LM312 

Motorola LM312 
National LM312 
SiliconG SG3118 

AMLM212 AMD AMLM112 
AMLM312 
LM312 

Motorola LM312 
National LM312 
SiliconG SG3118 

AMLM312 AMD AMLM112 
AMLM212 
LM312 

Motorola LM312 
National LM312 
SiliconG SG3118 

AMZ8001 SGS Z8001 
ZlIa~ Z8001 1587 

AMZ8002 SGS Z8002 
ZlIo~ Ze002 1587 

AMZ8010 SGS Z8010 
Zilog Z8010 

D8035 AMD 8035 
108035 
P8035 

Fujitsu MBL8035 
Intel 8035 

D8035 
108035 
P8035 

National INS8035 
NEG-Micro !,PD8035 

!,PD80G35 
Signetics SGN8035 

D8039 AMD IOB039 
Fujitsu MBL8039 
Intel 8039 

D8039 
108039 

National INS8039 
NEG-Micro !,PD8039 
Signetics SGN8039 

D8041 AMD 8041 
P8041 

Intel 8041A 
D8041 
P8041 

NEG-Micro !,PD8041A 
D8085 AMD 8085 

8085A 
108085 
MD8085 
P8085 

~ Discontinued 

© Ie MASTER 1983 

ALTERNATE SOURCE DIRECTORY 
rA.nulaclurer Replacemenl Ie r,lnler r,lzr.ullclurcr Acplacc::::~1 Ie Mastsr 
Devlca Source Davlca PlgI Devlca Source Davlca Pagl 

D8085 Intel 8085 D8259 AMD ID8259 
8085A MD8259 
D8085 P8259 
108085 Intel 8259 
MD8085 D8259 
P8085 ID8259 

NEG-Micro I'PD8085 M8259 
Toshiba TMP8085A P8259 

D8086 AMD 108086 National INS8259 
MD8086 NEG-Micro I'PD8259 

Intel 8086 D8279 Intel D8279 
D8086 D8279-5 AMD 8279-5 
108086 P8279-5 
MD8086 Intel 8279 

NEG-Micro I'PD8086 8279-5 
D8088 Intel D8088 D8279-5 
D8155 AMD 8155 P8279-5 

108155 NEG-Micro !,PD8279-5 
MD8155 D8286 Intel D8286 
P8155 NEG-Micro PDB286 

Intel 8155 
I 

D8287 Intel D8287 
D8155 NEG-Micro PDB287 
ID8155 DM71LS95 National DM71LS95 
MD8155 DM71LS96 National DM71LS96 
P8155 DM71LS97 National DM71LS97 

NEG-Micro I'PD8155 DM71LS98 National DM71LS98 
Toshiba TMP8155 DP8303 National DP8303 

D8156 AMD 8156 DP8304 AMD 8304 
108156 Intel 8286 
P8156 8304 

Intel 8156 National DP8304 
D8156 NEG-Micro !,PB8286 
108156 DP8307 National DP8307 
P8156 DS7838 National DS7838 

NEG-Micro I'PD8156 DS8838 Motorola MG3438 
D8212 Intel D8212 National DS8838 

NEG-Micro PD8212 Signetics N8T38 
D8216 Intel D8216 ID8035 AMD 8035 

NEG-Micro PD8216 D8035 
D8224 Intei D8224 P8035 

NEG-Micro PD8224 Fujitsu MBL8035 
D8226 Intel D8226 Intel 8035 

NEG-Micro PD8226 D8035 
D8228 Intel D8228 ID8035 

NEG-Micro PD8228 P8035 
D8238 Intel D8238 National INS8035 
D8251 AMD 8251 NEG-Micro !,PD8035 

9551 
ID8251 

I'PD80G35 

MD8251 
Signetics SGN8035 

ID8039 AMD D8039 
P8251 

Intel 8251A Fujitsu MBL8039 
' Intel 8039 D8251 

D8039 ID8251 
MD8251 ID8039 

P8251 National INS8039 

National DP8251 NEG-Micro !,PD8039 

INS8251 Signetics SGN8039 

NEG-Micro !,PB8251 108085 AMD 8085 
8085A !,PD8251 
D80B5 I'PD8251A 

SMG GOM8251A MD8085 

Western TR1983 P8085 

D8253 AMD 8253 Intel 8085 

108253 8085A 

P8253 D8085 

Intel 8253 IDB085 

D8253 MD8085 

108253 P80B5 

P82 NEG-Micro !,PDB085 

National INS8253 Toshiba TMP8085A 

NEG-Micro I'PD8253 ID80B6 AMD D8086 

D8253-5 AMD B253-5 MD8086 
P8253-5 Intel 80B6 

Intel 8253-5 D8086 
D8253-5 IDBOB6 
P8253-5 MD8086 

National INS8253-5 NEG-Micro !,PD8086 
NEG-Micro I'PD8253-5 108155 AMD 8155 

D8255 AMD 8255A-5 D8155 
9555 MD8155 
108255 P8155 
P8255 Intel 8155 

Intel 8255A-5 D8155 
DB255 108155 
ID8255 MD8155 
P8255 P8155 

National mS8255 NEG-Micro !,PD8155 
NEG-Micro 8255A Toshiba TMPB155 

I'PB8255 ID8156 AMD 8156 
!,PD8225 D8156 
I'PD8255 P8156 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the speCifications considering your requirements, 

Muulaclurer Replacsmenl IClhslar 
Davlce Source Devlca Page 

108156 Intel 8156 
D8156 
ID8156 
P8156 

NEG-Micro I'PD8156 
ID8212 Intel 108212 
ID8216 Intel ID8216 
108226 Intel ID8226 
ID8251 AMD 8251 

9551 
D8251 
MD8251 
P8251 

Intel 8251A 
D8251 
108251 
MD8251 
P8251 

National DP8251 
INS8251 

NEG-Micro !,PB8251 
I'PD8251 
!,PD8251A 

SMG GOM8251A 
Western TR1983 

108253 AMD 8253 
D8253 
P8253 

Intel 8253 
D8253 
108253 
P82 

Nation'al INS8253 
NEG-Micro !,PD8253 

108255 AMD 8255A-5 
9555 
D8255 
P8255 

Intel 8255A-5 
D8255 
108255 
P8255 

National INS8255 
NEG-Micro 8255A 

!,PB8255 
!,PD8225 
!,PD8255 

108259 AMD D8259 
MD8259 
P8259 

Intel 8259 
D8259 
108259 
M8259 
P8259 

National INS8259 
NEG-Micro !,PD8259 

ID8279 Intel ID8279 
ID8286 Intel ID8286 
108287 Intel 108287 
LF155 Intersil LF155 

Motorola LF155 
!lalianal LF155 3309 
PMI PM155 
Signetics LF155 

LF156 Intersil LF156 
MicroPwr OP-16 
Motorola LF156 
lIalional LF156 3309 
PMI OP-16 

PM156 
Signetics LF156 

LF157 Intersil LF157 
MicroPwr OP-17 
Motorola LF157 
Iialional LF157 3309 
PMI OP-17 

PM157 
LF255 Motorola LF255 

!lalional LF255 3309 
PMI PM255 

LF256 Motorola LF256 
Haliml LF256 3309 
PMI PM256 

LF257 Motorola LF257 
lIalional LF257 3309 
PMI PM257 

LF355 Intersil LF355 
Motorola LF355 
!lalianal LF355 3309 
PMI PM355 
Signetics LF355 ' 
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Ie MASTER 
Manulactunr Replacement tC Muter Mznulactunr Replacement ICMutar Manulacturer Rsplacamant ICMlstar thnulact~rar Rsplac8ment ICMutar 
Davlce Source Davlce Pags Davlcs Sourcs Dlvlea Page Davlce Source Davlcs Plge Davici Seurce Dlvlce Plge 

Advanced Micro Devices LMlll Intersil LMlll LM207 TI SN55207 LM248 TI LM148 
(Cont'd) MicroPwr COMP-Ol Thomson-CSF SFC2207 LM24B 

COMP-02 LM208 AD AD20a 3153 XR4156 
LF356 Intersil LF356 Motorola LMlll Fairchild "A208 LM249 National LM249 

Motorola LF356 Iialional LI.1111 3317 MicroPwr MP5505 LM302 Intersil LM302 
Iialional LF356 3309 PMI PMlll I.IP550a 401.3292 National LM302 
PMI PM356 Raytheon LM111 OP-05 SiliconG SG302 
Signetics LF356 Signetics LMlll OP08 LM305 Fairchild "A305 

LF357 Intersil LF357 SiliconG .SG111 Motorola LM208 Intersil LM305 
Motorola LF357 TI LMlll National LM208 National LM305 
Iialional LF357 3309 Thomson-CSF SFC2111 PMI OP-08 NEC-Electron !,PC 141 
PMI PM357 LM112 Motorola LM112 OP05 SiliconG SG305 

LH2101 Intersil LH2101 National LMl12 PM208 Thomson-CSF SFC2305 
National LH2101 LMllB National LM118 SiliconG SG208 LM306 Fairchild MA306 
Raytheon LH2101 TI LMl18 TI "A714 lIallonll Ll.!306 3317 
Signetics LH2101 LM119 lIalional lI.I119 3317 LM209 Motorola LM209 TI LM306 

LH2111 Intersil LH2111 Signetics LMl19 National LM209 LM307 AD AD741J 3153 
Iialional LH2111 3317 LM124A Motorola LM124A LM210 AMD LM110 Intersil LM307 
Raytheon LH2111 National LM124A LM310 Motorola LM307 

LH2201 National LH2201 Raytheon LM124A Intersil LMll0 National LM307 
Raytheon LH2201 RCA CA124A LM310 Raytheon LM307 

LH2211 lIalienal LH2211 3317 Signetics LM124A National LMll0 RCA CA307 
LH2301 Intersil LH2301 SiliconG SG124 LM210 SiliconG SG307 

National LH2301 TI LM124A LM310 TI LM307 
LH2311 IQtersil LH2311 LM139 Fairchild "A139 PMI BUF-Ol Thomson-CSF SFC2307 

National LH2311 Motorola LM139 BUF-02 LM308 AD AD30a 3153 

~ 
LM101 AD AD10l Iiallenal LI.1139 3317 BUF-03 Burr-Brown 3500 

Fairchild "Al0l PMI CMP-04 SiliconG SG110 3501 
Intersil AD101 PM139 SG210 Fairchild "A308 

I. 
Motorola LM10l Raytheon LM139 SG310 Intersil AD30B 
Raytheon LM10l RCA CA139 LM211 AD AD211 LM308 

I 
Signetics LM101 Signetics LM139 Motorola LM211 MicroPwr MP5505 
SiliconG SG101 SiliconG SG139 lIalional LI.1211 3317 Motorola LM308 
TI LM10l TI LM139 PMI PM211 National LM308 
Thomson-CSF SFC2101 LM139A Motorola LM139A RCA LM211 Raytheon LM308 

LM105 Fairchild !,Al05 Ilallc~31 L1.1139.\ 3317 Signetics LM211 SiliconG SG308 
Intersil LM105 PMI CMP-04 SiliconG SG211 LM309 Fairchild "A309 National LM105 PM139A TI LM211 "A7805 SiliconG SG105 RCA CA139A Thomson-CSF SFC2211 Lambda LLM309 
Thomson-CSF SFC2105 SiliconG SG139A LM212 Motorola LM212 LMC7805 

II 
LM107 AD AD741S 3153 LM148 AMD LM248 SiliconG SG212 L!,A7805 

Intersil LM107 LM348 LM218 AMD LM318 Motorola LM309 National LM107 Exar XR4212 AD AD51a 3155 MC7805 Raytheon LM107 Harris HA-4741 Fairchild "A318 National LM309 SiliconG SG107 MicroPwr MP5511 I 0 
TI LM107 Motorola MC4741 National LM218 LM7805 

SN55107 National LM148 LM318 NEC-Electron !,PC7805 

Thomson-CSF SFC2107 LM248 NEC-Electron !,PC159 SGS L7805 

II 
LM108 AD AD10a 3153 LM348 TI LM218 L7810 

Fairchild "Al08 NEC-Electron "PC4741 LM318 SiliconG SG309 
LM219 lIational LI.1219 3317 SG340-05 "A725 PMI OP-l1 

Signetics LM219 SG340-5 Intel ISBC108 Raytheon HA4741 
Intersil ICL 108 LM148 LM224 Fairchild "A224 TI "A7805 

LM108 LM348 Motorola LM224 Thomson-CSF SFC2309 

MicroPwr MP5501 RC4156 National LM224 Toshiba TA78005 

MP5505 RM4156 Raytheon LM224 LM310 AMD LMll0 

I 
-. 

RCA CA224 LM210 1.1P550a 401.3292 TI LM148 

i OP-05 LM248 Signetics LM224 Intersil LMll0 
", OP08 XR4156 SiliconG SG224 LM310 

LJ Motorola LM108 LM149 National LM149 TI LM224 National LMll0 

National LM108 LM201 AMD 748 LM239 Fairchild "A239 LM210 
LM108A AD AD201 Motorola LM239 LM310 

NEC-Electron "PC154 Fairchild "A201 lIalional Lr.1239 3317 PMI BUF-Ol 
PMI OP-05 "A748 PMI CMP-04 BUF-02 

OP-06 Intersil LM748 PM239 BUF-03 
OP-07 "A748 Raytheon LM239 SiliconG SG110 
OP-08 Motorola LM201 RCA CA239 SG210 
OPOl MC1748 Signetics LM239 SG310 
PM108 National LM201 SiliconG SG239 LM311 AD AD311 
PM725 LM748 TI LM239 Fairchild !,A2903 

Raytheon LM108 Plessey SL748 LM239A Motorola LM239A !,A311 
RC725 Raytheon RM748 Nallonal U1239A 3317 Intersil LM311 
RM725 RCA CA201 PMI CMP-04 Motorola LM2903 

RCA CA3493 3351 CA748 PM239A LM311 
Signetics LM108 LM748 RCA CA239A Ilallml U,12903 3317 
SiliconG SG108 Signetics LM201 SiliconG SG239A LI,1311 3317 
TI "A714 "A748 LM248 AMD LM148 NEC-Electron "PC271 

LMll0 AMD LM210 SiliconG SG201 LM348 "PC311 
LM310 SG748 Exar XR4212 PMI PM311 

Intersil LMll0 TI LM201 Harris HA-4741 Raytheon LM311 
LM310 SN72748P MicroPwr MP5511 RCA CA311 

National LM110 "A748 Motorola MC4741 LM311 
LM210 Thomson-CSF SFC2201 National LM148 Signetics LM2903 
LM310 SFC2748 LM248 LM311 

PMI BUF-Ol LM202 National LM202 LM348 SiliconG SG311 
BUF-02 SiliconG SG202 NEC-Electron "PC4741 TI LM2903 
BUF-03 LM205 National LM205 PMI OP-ll LM311 

SiliconG SG110 SiliconG SG205 Raytheon HA4741 Thomson-CSF SFC2311 
SG210 Thomson-CSF SFC2205 LM148 SFC3111 
SG310 LM207 National LM207 LM348 LM312 AMD AMLM112 

LMlll AD AD111 RCA CA207 RC4156 AMLM212 
Fairchild "Alll SiliconG SG207 RM4156 AMLM312 

~ Discontmued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORV 
Manulictursr Replact:l1snt ICrhstar r.!anufactunr Rsplacemsnt IC Mut::r Manufacturer Replacemsnt ICrAnter I.hnufacturer Rejllacomont IC rAuter 
Devlca Sourca Device Page Davlce Source Devlca Page Devlca Scurc! Devlca Page Device Scuree Device Page 

Advanced Micro Devicell LM555 Fairchild I'A556 M08228 Intel M08228 P8085 Intel 8085 

(Cont'd) Motorola MG3456 M08251 AMO 8251 8085A 
MG3556 9551 08085 

LM312 Motorola LM312 National LM556 08251 108085 
National LM312 Raytheon RG556 108251 M08085 

SiliconG SG3118 RM556 P8251 P8085 

LM318 AMO LM218 Signetics NE556 Intel 8251A NEC-Micro I'P08085 

AD AD51B 3155 SE556 08251 Toshiba TMP8085A 

Fairchild I'A318 SiliconG SG556 108251 P8088 Intel P8088 

National LM218 TI NE556 M08251 P8155 AMO 8155 

LM318 SE556 P8251 08155 

NEG-Electron I'PG159 LM556 AMO LM555 National OP8251 108155 

TI LM218 Exar XR556 
INS8251 M08155 

LM318 XR556M 
NEG-Micro I'PB8251 Intel 8155 

LM319 lIalienal lI.1319 3317 F~irchild JlA556 
I'P08251 08155 
I'PD8251A 108155 NEC-Electron I'PC319 Motorola MG3456 SMG GOM8251A M08155 Signetics LM319 MG3556 Western TR1983 P8155 

LM324 Exar XR3403 3207 National LM556 M08259 AMO 08259 NEG-Micro I'P08155 XR3403G Raytheon RG556 108259 Toshiba TMP8155 
Fairchild I'A324 RM556 P8259 P8156 AMO 8156 

I'A3403 Signetics NE556 Intel 8259 08156 
Motorola LM324 SE556 08259 108156 

MG3403 SiliconG SG556 108259 Intel 8156 
National LM324 TI NE556 M8259 08156 
NEG-Electron I'PC324 

SE556 P8259 108156 
NEG-Micro I'PG324 

MG1488 Exzr XR14B8 3188 National INS8259 P8156 
Raytheon LM324 

Fairchild I'A1488 NEG-Micro I'P08259 NEC-Micro I'P08156 
RG3403 

Harris HA1488 M08286 Intel M08286 P8216 Intel P8216 
RG4137 

Hitachi H075188 MMH0026· Motorola MMH0026 P8224 Intel P8224 
RGA GA324 National OS0026 P8226 Intel P8226 r.lclnrola !.ICUB8 2753 LM324 MH0026 P8228 Intel P8228 
Sanyo LA6324 National OS1488 P8238 Intel P8238 ~, Raytheon RM1488 N8T26 AMO N8T26A 
Signetics LM324 Fairchild I'A8T26A P8251 AMO 8251 

MG3403 Signetics MG1488 9551 @ Hitachi H0268T26 
SiliconG SG324 SiliconG SG1488 

Motorola MG6880A 08251 
TI LM324 TI MG1488 

MC8T26 108251 

~ MG3403 SN75188 
MG8T26A M08251 

LM339 AMO LM339A MG1489 Exar XR1489 
National OS8T26A Intel 8251A 

Fairchild I'A339 XR1469A 3188 Signetics N8T26 08251 § 
Hitachi HA 17901 Fairchild I'A1489 N8T26A 108251 
Motorola LM339 I'A1489A TI N8T26A M08251 

~ Ilalianal lI.1339 3317 Hitachi H075189 N8T26A AMO N8T26 P8251 
NEG-Electron IlPG339 1.lclorola IAC1489 2753 Fairchild I'A8T26A National OP8251 .. , 
NEG-Micro I'PG339 MC14S9A 2753 Hitachi H0268T26 ' JNS8251 

~ PMI GMP-04 National OS1489 Motorola MG6880A NEG-Micro I'PB8251 
PM339A OS1489A- MC8T26 I'P08251 

Raytheon LM339 Signetics MG1489 MG8T26A I'P08251A 
~}, RGA CA339 MC1489A National OS8T26A 

SMG GOM8251A 

GA339A SiliconG SG1489 Signetics N8T26 
Western TR1983 

I LM339 SG1489A N8T26A 
P8253 AMO 8253 

SiliconG SG339 TI MG1489A TI N8T26A 
08253 

TI LM339 SN75189 N8T28 Motorola MG8T28 
108253 

LM339A AMO LM339 SN75189A Signetics N8T28 
Intel 8253 

~ 08253 
Fairchild I'A339 SN85189 NE592 AMO AM592 108253 -~ : 
Hitachi HA 17901 1.108085 AMO 8085 SE592 P82 
Motorola LM339 8085A Fairchild I'A733 National INS8253 
lIalianal W339 3317 08085 Hitachi HA 17733 NEG-Micro I'P08253 
NEG-Electron I'PG339 108085 Intersil I'A733 P8253-5 AMO 8253-5 
NEG-Micro I'PG339 P8085 Motorola MG1733 08253-5 

~ 

PMI CMP-04 Intel 8085 NE592 Intel 8253-5 
PM339A 8085A SE592 08253-5 

Raytheon LM339 08085 National LM733 P8253-5 
RGA GA339 108085 Raytheon RM592 National INS8253-5 

GA339A 1.108085 Signetics SE592 NEG-Micro I'P08253-5 
LM339 P8085 I'A733 P8255 AMO 8255A-5 

SiliconG SG339 NEG-Micro I'P08085 SiliconG SG733 9555 
TI LM339 Toshiba TMP8085A TI I'A733 08255 

LM348 AMO LM148 1.108086 AMO 08086 P8035 AMO 8035 108255 
LM248 108086 08035 Intel 8255A-5 

Exar XR4212 Intel 8086 108035 08255 
Harris HA-4741 08086 Fujitsu MBL8035 108255 
MicroPwr MP5511 

108086 Intel 8035 P8255 
Motorola MG4741 

1.108086 08035 National INS8255 
National LM148 

NEG-Micro I'P08086 
108035 NEG-Micro 8255A 

LM248 
M08155 AMO 8155 

P8035 I'PB8255 
LM348 

08155 
National INS8035 I'P08225 

NEG-Electron I'PG4741 NEG-Micro I'P08035 I'P08255 
PMI OP-l1 108155 I'P080C35 P8259 AMO 08259 
Raytheon HA4741 P8155 Signetics SGN8035 108259 

LM148 Intel 8155 P8041 AMO 8041 M08259 
LM348 08155 08041 Intel 8259 
RG4156 108155 Intel 8041A 08259 
RM4156 M08155 08041 108259 

TI LM148 P8155 P8041 M8259 
LM248 NEG-Micro I'P08155 NEG-Micro I'P08041A P8259 
XR4156 Toshiba TMP8155 P8085 AMO 8085 National INS8259 

LM349 National lM349 M08212 Intel M08212 8085A NEG-Micro I'P08259 
LM555 AMO LM556 M08216 Intel M08216 08085 P8279 . Intel P8279 

Exar XR556 1.108224 Intel M08224 108085 P8279-5 AMO 8279-5 
XR556M M08226 Intel M08226 M08085 08279-5 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Ie MASTER 
~lanufacturer Replacement ICMasler 
Davlca Source Device Page 

Advanced Micro Devices 
(Cont'd) 

P8279-5 Intel 8279 
8279-5 
D8279-5 
P8279-5 

NEG-Micro IlPD8279-5 
P8286 Intel P8286 
P8287 Intel P8287 
S8T26 Signetics S8T26 
S8T28 Signetics S8T28 
SE592 AMD AM592 

NE592 
Fairchild IlA733 
Hitachi HA17733 
Intersil IlA733 
Motorola MG1733 

NE592 
SE592 

National LM733 
Raytheon RM592 
Signetics SE592 

IlA733 
SiliconG SG733 
TI IlA733 

SN54LS138 Fairchild 54LS138 
Motorola SN54LS138 
National DM54LS138 
Raytheon 54LS138 
Signetics 54LS138 
TI SII54LS138 880 

SN54LS139 Fairchild 54LS139 
Motorola SN54LS139 
National DM54LS139 
Raytheon 54LS139 
Signetics 54LS139 
TI SII54LS139 880 

SN54LS148 Motorola SN54LS148 
TI SII54LS148 883 

SN54LS151 Fairchild 54LS151 
Motorola SN54LS151 
National DM54LS151 
Raytheon 54LS151 
Signetics 54LS151 
TI S1I54LS151 884 

SN54LS153 Fairchild 54LS153 
Motorola SN54LS153 
National DM54LS153 
Raytheon 54LS153 
Signetics 54LS153 
TI SII54LS153 884 

SN54LS157 Fairchild 54LS157 
Motorola SN54LS157 
National DM54LS157 
Raytheon 54LS157 
Signetics 54LS157 
TI SII54LS157 887 

SN54LS158 Fairchild 54LS158 
Motorola SN54LS158 
National DM54LS158 
Raytheon 5~LS158 
Signetics 54LS158 
TI SU54LS158 887 

SN54LS160A AI.1D SII74S16o 1227 
Fairchild 93S10 
Motorola SN54LS160A 
National DM54LS160 
Raytheon 54LS160 
Signetics 54LS160 

54LS160A 
TI SII54LS16oA 889 

SN54LS161A Fairchild 54LS161A 
Motorola SN54LS161A 
National DM54LS161A 
Raytheon 54LS161 
Signetics 54LS161A 
TI SN54LS161 

SI154LS161A 889 
SN54LS162A Motorola SN54LS162A 

National DM54LS162A 
Raytheon 54LS162 
Signetics 54LS162A 
TI SN54LS162 

SII54LS162A 890 
SN54LS163A Motorola SN54LS163A 

National DM54LS163 
DM54LS163A 

Raytheon 54LS163 
Signetics 54LS163A 

~ Discontinued 

2080 

Manufacturer Replacement ICMaster Manufacturer Replacement ICMaster Manufacturer Raplacement ICMntar 
Device Source Device Page Device Source Device Page Devin Source Device Page 

SN54LS163A TI 54LS163A SN54LS251 T\ SN54LS251 915 SN54S153 Signetics 54S153 
SN54LS163 SN54LS253 Fairchild 54LS253 TI SII54S153 ' 884 
SN54LS163A Motorola SN54LS253 SN54S157 Fairchild 54S157 

SN54LS164 Fairchild 54LS164 National DM54LS253 Signetics 54S157 
Motorola SN54LS164 DM7214 TI - SII54S157 887 

SN54LS164A Raytheon 54LS253 SN54S158 Fairchild 54S158 
National DM54LS164 Signetics 54LS253 Signetics 54S158 

DM54LS164A TI SN54LS253 TI SI154S158 887 
Raytheon 54LS164 SN54LS257 Motorola SN54LS257A SN54S174 Fairchild 54S174 
Signetics 54LS164 National DM54LS257 TI 81154S174 895 
TI SII54LS164 891 Raytheon 54LS257 SN54S175 Fairchild 54S175 

SN54LS164A Signetics 54LS257 93S411 
SN54LS168A Fairchild 54LS168 TI SN54LS257 T\ 81154S175 895 

Motorola SN54LS168 81154LS257A 916 SN54S181 Fairchild 93S41M 
National DM54LS168 SN54LS258 Fairchild 54LS258A Signetics 54S181 
TI SN54LS168 Motorola SN54LS258A TI SI154S181 897 

SN54LS169A Fairchild 54LS169 National DM54LS258 SN54S189 AMD AM27LS03 
Motorola SN54LS169 Raytheon 54LS258 AM27S03 
National DM54LS169 Signetics 54LS258 AM54S189 
TI SN54LS169 TI SN54LS258 AM74S189 

SN54LS174 Fairchild 54LS174 SI154LS258A 917 SN74S189 
Motorola SN54LS174 SN54LS273 Fairchild 54LS273 Fairchild 54S189 
National DM54LS174 Motorola SN54LS273 
Raytheon 54LS174 Raytheon 54LS273 

74S189 

Signetics 54LS174 TI SI154LS273 919 
93405 

TI S1I54LS174 895 SN54LS281 TI SN54LS281 
Hitachi HD74S189 

SN54LS175 Fairchild 54LS175 SN54LS298 Fairchild 54LS298 MMI 5561 

Motorola SN54LS175 Motorola SN54LS298 6561 

National DM54LS175 Raytheon 54LS298 National DM54S189 

Raytheon 54LS175 TI SII54LS298 926 DM74S189 

Signetics 54LS175 SN54LS299 Fairchild 54LS299 DM7599 

TI S1I54LS175 895 MMI 54LS299 DM8599 

SN54LS181 Fairchild 54LS181 Motorola SN54LS299 Raytheon RC8225 

Motorola SN54LS181 Raytheon 54LS299 Signetics . 54S189 

Raytheon 54LS181 T\ SI154LS299 927 74S189 

Signetics 54LS181 SN54LS322 Motorola SN54LS322 TI SN54S189 
T\ Stl54LS181 897 Raytheon 54LS322 SN74S189 

SN54LS190 Motorola SN54LS190 54LS322A SN54S194 Fairchild 54S194 
National DM54LS190 TI SN54LS322 TI SII54S194 902 
Raytheon 54LS190 SN54LS322A 930 SN54S195 Fairchild 54S195 
Signetics 54LS190 SN54LS323 AMD SN74LS323 93S00M 
TI SI154LS19o 901 Fairchild 54LS323 SN54S240 MMI 54S240 

SN54LS191 Motorola SN54LS191 74LS323 SII54S24o 715 
National DM54LS191 Motorola SN54LS323 Raytheon 54S240 
Raytheon 54LS191 SN74LS323 TI SI154S24o 910 
Signetics 54LS191 Raytheon 54LS323 SN54S241 MMI 54S241 
TI Stl54LS191 901 74LS323 SII54S241 715 

SN54LS192 Fairchild 54LS192 TI SII54LS323 930 Raytheon 54S241 
Motorola SN54LS192 SN54LS323A T\ SII54S241 911 
National DM54LS192 SI174LS323 930 SN54S244 MMI 54S244 
Raytheon 54LS192 SN54LS373 MMI 54LS373 SII54S244 715 
Signetics 54LS192 Motorola SN54LS373 Raytheon 54S244 
T\ SII54LS192 902 Raytheon 54LS373 TI SII54S244 912 

SN54LS193 Fairchild 54LS193 Signalics 54LS373 783 SN54S251 Signetics 54S251 
Motorola SN54LS193 TI SII54LS373 937 TI SII54S251 915 
National DM54LS193 SN54LS374 MMI 54LS374 SN54S253 Fairchild 54S253 
Raytheon 54LS193 Motorola SN54LS374 Signetics 54S253 
Signetics 54LS193 National DM54LS374 SN54S257 AMD SN74S257 
TI SI154LS193 902 Raytheon 54LS374 Foirchi!d 74S257 

SN54LS194A Fairchild 54LS194A TI SII54LS374 938 Hitachi HD74S257 
Motorola SN54LS194A SN54LS377 Fairchild 54LS377 
T\ SI154LS194A 902 Motorola SN54LS377 

National DM7123 

SN54LS195A Fairchild 54LS195A Raytheon 54LS377 DM74S257 

Motorola SN54LS195A TI S1154LS377 939 DM8123 

Raytheon 54LS195A SN54LS378 Fairchild 54LS378 Signetics 54S257 

Signetics 54LS195A Motorola SN54LS378 74S257 

TI SII54LS195A 903 TI SII54LS378 939 TI SI154S257 916 

SN54LS240 Fairchild 54LS240 SN54LS379 Fairchild 54LS379 SII74S257 916 

MMI 54LS240 Motorola SN54LS379 SN54S258 Fairchild 54S258 

Motorola SN54LS240 TI SN54LS379 Signetics 54S258 

Raytheon 54LS240 SN54LS381 TI SII54LS381 940 TI SI154S258 917 

TI SII54LS24o 910 SN54LS384 Motorola SN54LS384 SN54S289 AMD 3101 

SN54LS241 Fairchild 54LS241 Raytheon 54LS384 310lA 

MMI 54LS241 TI SII54LS384 941 31L0101 

Motorola SN54LS241 SN54LS385 Motorola SN54LS385 AM27LS02 

Raytheon 54LS241 Raytheon 54LS385 AM27S02 
TI SII54LS241 911 TI SI154LS385 942 AM3101 

SN54LS242 Motorola SN54LS242 SN54LS399 Fairchild 54LS399 AM3101A 
Raytheon 54LS242 Motorola SN54LS399 AM5489-1 
TI SII54LS242 911 TI SII54LS399 944 AM54S289 

SN54LS243 Motorola SN54LS243 SN54LS424 TI SN54LS424 AM7489-1 
Raytheon 54LS243 SN54LS568 Motorola SN54LS568 AM74S289 
TI SI154LS243 912 SN54LS569 Motorola SN54LS569 SN74S289 

SN54LS244 Fairchild 54LS244 SN54S138 Fairchild 54S138 Fairchild 54S289 
MMI 54LS244 TI SI154S138 880 7489 
Motorola SN54LS244 SN54S139 Fairchild 54S139 74S289 
Raytheon. 54LS244 Signetics 54S139 Hitachi HD7489 
T\ SII54LS244 912 TI SII548139 880 HD74S289 

SN54LS251 Fairchild 54LS251 SN54S151 Fairchild 54S151 Intel 3101 
Motorola SN54LS251 Signetics 54S151 Intersil 5501 
Raytheon 54LS251 TI SII54S151 884 MMI 5560 
Signetics 54LS251 SN54S153 Fairchild 54S153 6560 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Advanced Micro Devicen SN74LS323 Motorola SN54LS323 SN74S174 Signetics 74S174 SN74S289 Motorola 4064 

(Cont'd) SN74LS323 TI S1I748174 895 National DM5489 
Raytheon 54LS323 SN74S175 Fairchild 74S175 DM54S289 

SN54S289 Motorola 4064 74LS323 Hitachi HD74S175 DM7489 

National DM5489 TI 81154LS323 930 National DM74S175 DM74S289 
DM54S289 SN54LS323A Signetics 74S175 DM7589 
DM7489 8r174L8323 930 TI 811748175 895 DM8589 
DM74S289 SN74LS373 Fairchild 74LS373 SN74S181 Fairchild 93S41C MM54S289 
DM7589 MMI 74LS373 Hitachi HD74S181 MM74S289 
DM8589 Motorola SN74LS373 Signetics 74S181 NEC-Electron I'PB2089 
MM54S289 Raytheon 74LS373 TI SN74S181 I'PB2289 
MM74S289 SGS T74LS373 SN74S189 AMD AM27LS03 Signetics 31()1 

NEC-Electron I'PB2089 81gnstlcs 74L8373 783 AM27S03 3101A 
I'PB2289 TI SI174L8373 937 AM54S189 

54S301 
Signetics 3101 SN74LS374 Fairchild 74LS374 AM74S189 

7489 
3101A MMI 74LS374 SN54S189 

82S25 
54S301 Motorola SN74LS374 N3101 
7489 National DM74LS374 

Fairchild 54S189 N54S289 
82S25 Raytheon 74LS374 

74S189 N74S289 
N3101 SGS T74LS374 

93405 N8225 
N54S289 Signetics 74LS374 Hitachi HD74S189 N8255 
N74S289 TI 81174L8374 938 MMI 5561 N82S25 
N8225 SN74LS377 Fairchild 74LS377 6561 S3101 
N8255 Motorola SN74LS377 National DM54S189 S74S289 
N82S25 Raytheon 74LS377 DM74S189 S8225 
S3101 SGS T74LS377 DM7599 S82S25 
S74S289 Signetics 74LS377 DM8599 TI SN5489 
S8225 TI 8H74LS377 939 Raytheon RC8225 SN54S289 ..--

S82S25 SN74LS378 Fairchild 74LS378 Signetics 54S189 SII74S9 440.863 
TI SN5489 Motorola SN74LS378 74S189 SN74S289 

SN54S289 SGS T74LS378 TI SN54S189 SSS1408 AMD 1408 
8117489 440.S63 Signetics 74LS378 SN74S189 1508 
SN74S289 SN74LS378 SN74S194 Fairchild 74S194 AM1508 1"-

SN74LS161 Fairchild 74LS161A TI 81174L8378 939 Signetics 74S194 AD AD1408 ~ 
Hitachi HD74LS161A SN74LS379 Fairchild 74LS379 TI SI1748194 902 ADDAC-OS 3164 

i Motorola SN74LS161A Motorola SN74LS379 SN74S195 Fairchild 74S195 Datel DAC-08B 
National DM74LS161 SGS T74LS379 93S00C DAC-18BC 
NEC-Electron I'PB74LS161 TI 81174L8379 940 National DM74S195 DAC-IC8B 
Raytheon 74LS161 SN74LS381 TI 81174L8381 940 Signetics 74S195 

DAC-ICBDC 2621 
Signetics 74LS161A SN74LS384 Motorola SN74LS384 TI SII748195 903 

DAC-IC8BM 
TI 81174L8161A 889 Raytheon 74LS384 SN74S240 MMI 74S240 

Fairchild DAC-08 
SN74LS240 Fairchild 74LS240 TI 81174L8384 941 Sf1748240 715 

MA0802M 

~ Hitachi HD74LS240 SN74LS385 Motorola Sr174LS385 Signetics 74S240 
I'A0801 

MMI 74LS240 I'A0802 
Motorola SN74LS240 

Raytheon 74LS385 TI SI1748240 910 Motorola DAC-08 
Raytheon 74LS240 

TI 81174L8385 942 SN74S241 MMI 74S241 MC1408 @ 
Signetics 74LS240 

SN74LS399 Motorola SN74LS399 811748241 715 MC1508 
TI S:174L8240 910 

TI 81174L8399 944 Signetics 74S241 National DAC-0800 
SN74LS241 Fairchild 74LS241 

SN74LS424 TI SN74LS424 TI 811748241 911 DAC0800 3320 f£1 
Hitachi HD74LS241 

SN74LS533 Fairchild 74LS533 SN74S251 Hitachi HD74S251 DAC0801 
MMI 74LS241 

SN74LS534 Fairchild 74LS534 National DM74S251 DAC0802 3320 ~ 
Motorola SN74LS241 

SN74LS568 Motorola SN74LS568 Signetics 74S251 DAC0806 

~ Raytheon 74LS241 SN74LS569 Motorola SN74LS569 TI 8fH48251 915 DAC0807 
Signetics 74LS241 SN74S138 Fairchild 74S138 SN74S253 Fairchild 74S253 DAC080S 3320 
TI SI174L8241 911 National DM74S138 National DM74S253 NEC-Electron I'PC624 

~ SN74LS242 Fairchild 74LS242A Signetics 74S138 Signetics 74S253 PMI DAC-08 
Motorola SN74LS242 TI 811748138 880 SN74S257 AMD SN54S257 DAC-09 
Raytheon 74LS242 SN74S139 Fairchild 74S139 Fairchild 74S257 DAC-1408 
Signetics 74LS242 National DM74S139 Hitachi HD74S257 DAC-1508 

TI 81174LS242 911 Signetics 74S139 National DM7123 DAC1408 

SN74LS243 Fairchild 74LS243A TI 811748139 880 DM74S257 DAC1508 '----

Motorola SN74LS243 SN74S151 Fairchild 74S151 DM8123 Raytheon DAC-08 
Raytheon 74LS243 Hitachi HD74S151 

Signetics 54S257 Signetics MC1408 
Signetics 74LS243 National DM74S151 

74S257 MC1508 

TI SII74L8243 912 Signetics 74S151 
TI 811548257 916 SE5008 

SN74LS244 Fairchild 74LS244 TI 811748151 884 
811748257 916 SE5009 

Hitachi HD74LS244 SN74S153 Fairchild 74S153 
SN74S258 Fairchild 74S258 SSS741 MicroPwr MP5501 

MMI 74LS244 Hitachi HD74S153 
Hitachi HD74S258 

1,IP5502 401.3292 
Motorola SN74LS244 National DM74S153 OP-02 
Raytheon 74LS244 Signetics 74S153 Signetics 74S258 

PMI OP-02 
Signetics 74LS244 TI 811748153 884 TI 811748258 917 SSS741 

TI SII74L8244 912 SN74S157 Fairchild 74S157 SN74S289 AMD 3101 TMS2812 Plessey MP2812 
SN74LS273 Fairchild 74LS273 Hitachi HD74S157 3101A Z8530 Zilog Z8530 

Motorola SN74LS273 National DM74S157 31L010l Z8536 Zilog Z8536 
Raytheon 74LS273 Signetics 74S157 AM27LS02 Z8538 Zilog Z8538 
SGS T74LS273 TI 811748157 887 AM27S02 Z8590 ZlIcg Z8590 1595 

Signetics 74LS273 SN74S158 Fairchild 74S158 AM3101 Z8591 Zilog Z8591 
TI SII74L8273 919 Hitachi HD74S158 AM3101A Z8592 Zilog Z8592 

SN74LS299 Fairchild 74LS299 National DM74S158 - AM54B9-1 Z8593 Zilog Z8593 

Hitachi HD74LS299 Signetics 74S158 AM54S289 Z8594 Zilog Z8594 
Motorola SN74LS299 TI SI1748158 887 AM74B9-1 

Raytheon 74LS299 SN74S160 AMD SN54LS160A AM74S289 American Micronyntemn, Inc. 
SGS T74LS299 Fairchild 93S10 SN54S289 

TI SII74L8299 927 Motorola SN54LS160A Fairchild 54S289 1010 AdaptSci 1010 
SN74LS322 Fairchild 74LS322 National DM54LS160 7489 1020 AdaptSci 1020 

Motorola SN74LS322 Raytheon 54LS160 74S289 1120 AdaptSci 1120 
Raytheon 74LS322 Signetics 54LS160 Hitachi HD7489 4015 AMD 93415 

74LS322A 54LS160A HD74S289 93425 
TI SIl74L8322A 930 TI 81154LS160A 889 Intel 3101 AM93415 

SN74LS323 AMD SN54LS323 SN74S174 Fairchild 74S174 Intersil 5501 AMI 4025 
Fairchild 54LS323 Hitachi HD74S174 MMI 5560 Fairchild 93415 

74LS323 National DM74S174 6560 93425A 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Ie MISter 
Page 

American Microsystems, Inc. .S2114 

4015 

4017 

4025 

560 
590 
S1103A 
S1602 

.S1863 

• Discontinued 

Fujitsu 

Hitachi 

Intel 
Motorola 

Signetics 

TI 

AMD 
Fujitsu 
Hitachi 

Intel 
Intersil 
ITT 
Motorola 
National 
NEC-Micro 
Synerlsk 
TI 
Toshiba 
Universal 
AMD 

AMI 
Fairchild 

Fujitsu 

Hitachi 

Intel 
Motorola 

Signetics 

TI 

Adapt5ci 
AdaptSci 
Fairchild 
Fairchild 

Fujitsu 

GI 

Harris 
Hitachi 

Uolorola 
National 
RCA 
SMC 

Western 

AMI 
Fairchild 

Fujitsu 

GI 

Harris 
Hitachi 

!.1olorola 
National 
RCA 
SMC 

Western 

(Cont'd) 

93415 
93425 
Hr.1251 0 
H"'2511 
2115A 
MCM2115 
MCM93415 
82510 
N82S10 
N82S110 
582S10 
5825110 
SN545314 
5N745314 
9147 
MBM2147 
HM4847 
HI,16147 
2147 
2147 
4547 
MCM2147 
MM2147 
I'PD2147 
SY2147 
TM52147 
TMM315 
UM2147 
93415 
93425 
AM93415 
4015 
93415 
93425A 
93415 
93425 
HI.I251 0 
HI.12511 
2115A 
MCM2115 
MCM93415 
82510 
N82510 
N825110 
S82S10 
582S110 
SN545314 
5N745314 
560 
590 
1103 
3730 
F6850 
MB7768A 
MB8868A 
AY3-1015 
AY6-1013 
HM6402 
H06850 
H068A50 
r.1C6850 
MM5303 
CDP6402 
COM2017 
COM2502H 
COM8017 
TR1402 
TR1602 
TR1863 
S1602 
3730 
F6850 
MB7768A 
MB8868A 
AY3-1015 
AY6-1013 
HM6402 
H06850 . 
H068A50 
I.1C6850 
MM5303 
CDP6402 
COM2017 
COM2502H 
COM8017 
TR1402 
TR1602 
TR1863 

3789 
3789 

3789 

3941 

3789 
3789 

1280 

1345 

S2182 

S2183 

S2185 

S23128 

S2333 

S2364 

1345 S25089 
1351 

1280 

52688 
S2859 

54264 

1345 S4521 
1345 
1351 S4534 

S50240 
S50241 
S50242 
S6508 

AMD 

C5G 

FMM 
Fairchild 
Fujitsu 
GTEMicro 
Hitachi 

Intel 

Intersil 

MicroPwr 

Mitsubishi 
Motorola 

National 
NEC-Micro 
OKI 
Panasonic 
Supertex 
Synsrlsk 
TI 

Toshiba 

AMI. 

Fairchild 
SMC 
AMI 

Fairchild 
SMC 
AMI 

Fairchild 
SMC 
National 
NEC-EA 
Signelics 
AMD 
CSG 
Fairchild 
GI 
Intel 
NEC-EA 

RCA 
Signetics 
Synerlsk 
Toshiba 
Universal 
GI 
Mostek 
SlgnBtics 
Synsrtek 

Mitel 
Mostek 
National 
Plessey 
National 
GI 
Mitel 
Mostek 
National 
Plessey 
AMD 
GTEMicro 
Mostek 
NEC-EA 
Signslics 
Synertek 
Toshiba 
Weitek 
Hughes 
RCA 
5prague 
TI 
Mostek 
Mostek 
Mostek 
Fairchild 
Harris 

Intel 

2114 56508 
9114 
MCS2114 
MP52114 
2114 
F2114 
MB8114 56551 
2114 
472114 
HM2114 
HM472114 S6801 
2114 
2114A 56802 
2114 
IM2114 
MP2114 568045 
MP2114C 56805 
M5L2114 
MCM2114 56808 
MCM21L 14 
MM2114 
I'PD2114 S6809 
1,ISI.12114 3873 
MN2114 
CM2114 
SY2114 3941 S6810 
TM54045 
TMS40L45 
TMM314 
TMM314A 
S2183 
52185 5G821 
3347 
SR5015 
S2182 
S2185 
3347 56831B 
5R5015 
S2182 
S2183 
3347 
SR5015 
52128 
I'PD2/83128 
23128-30 3901 
AM9233 
MP52333 
F3533 
R03-9333 
2332 
8332 
EA8333 
CDM5332 
2332 
SY2333 3950 
TM2332 
UM2333-45 
R03-9367 
MK37000 
2364-20 3899 
SY2365 3951 
SY2365-2 3951 
MT5089 
MK5089 S68322 
TP5089 
MV5089 
MM5837 
AY-5-9559 
MT5087 
MK5087 
TP5087 
MV5087 
AM9264 
2364-3 
MK36000-5 
UP D2/8364-30 
2664A-30 3907 
SY2364-3 
TMM2364 
SC8164 
HLCD0438 
CD0438 
UCN-4810 
UCN4810 
MK50240 
MK50241 S68364 
MK50242 
4736B 
HI.i650a 

669,1333,3754 
2125A 

Motorola 
National 

NEC-Micro 
555 
Toshiba 
C5G 

Rockwell 
Synerlek 
Hitachi 
1,lolorola 
Fairchild 
Hitachi 
1,lolorola 
Synerlek 
Hitachi 
Motorola 
Fairchild 
Hitachi 
Uotorola 
Hitachi 

I.Iolorola 
Fairchild 
Hitachi 

Motorola 

Fairchild 
Hitachi 

1,1010rola 
AMD 
CSG 
Fairchild 

GI 

GTEMicro 
Intel 
Mostek 
Motorola 

National 

NEC-EA 

NEC-Micro 
OKI 
Rockwell 
5GS 
Signetics 
TI 
Toshiba 
AMD 
AMI 
C5G 
Fairchild 
GI 
GTEMicro 
Intersil 
Motorola 

National 
NEC-EA 
NEC-Micro 
RCA 
Rockwell 
SiliconG 
5MC 
Synerlsk 
TI 

Toshiba 
Universal 
AMD 

AMI 
GTE Micro 
Intel 
Intersil 

MCM2125 
MM74C929 
NMC6508 
I'PD443 
SCM21C02 
TC5508 
MP6551 
MP56551 
R6551 
SY6551 
HD6801 

1536 

!.IC6801 1351.1730 
F6802 1278 
H06802 1345 
1,'C6802 1351 
SY68045 1535 
HD6805 
MC6805 
F6808 
HD6808 
P.lC6808 
H06809 
H068A09 
H068809 
I.1C6809 
F6810 
HD6810 
HD68A10 
MC6810 
!.lCI.16810 

1278 

1351 
1345 
1345 
1345 
1352 
1278 

1351,3839 
F6B21 
H06821 
H068A21 
11068821 
1,~C6821 

AM9218 
MPS2316 
3516 
68316 
68316E 
F3516 
F35316 
F68316 
R03-8316 
R03-9316 
2316 
2316 
MK34000 
MCM68316 
MCM68A316 
MM2316 
MM52116 
MM5258 
EA2316 
EA8316 
I'PD2316 
M5M3870 
R2316 
M2316 
TDA2600 
SBP8316 
TMM331A 
9232 
S68A332 
MP52332 
F3532 
R03-9332 
2332 
IM7332 
MC68332 
MCM68332 
r,ICI,168A332 
MM52132 
EA8332 
I'PD2332 
CDM5333 
R2332 
SG3532 
ROM4732 
SY2332 
4732 
TM54732 
TMM333 
UM2332 
9264 
9265 
S68A364 
2364 
2364 
IM7364 

1279 
1345 
1345 
1345 
1351 

1281 

3840 

3950 

3613 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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568364 

56840 

56846 

568488 

S6852 

S6854 

S68AOO 
568A10 
568A21 
568A332 

S68A364 

568A50 
S68A54 
568BOO 
S68B10 
S68821 
S68B364 

MicroPwr 
Mostek 
I,lolorola 
National 

NEC-EA 

NEC-Micro 
Rockwell 
SGS 
5ignetics 

SMC 
5ynertek 
TI 
Toshiba 
Fairchild 
Hitachi 

1,lolorola 
Fairchild 
Hitachi 

1.1010rola 
Fairchild 
I,'otorola 
Fairchild 
Hitachi 

1,lolerola 

Signetics 
SS5 
SMC 
Fairchild 
I,\olorola 
Motorola 
Motorola 
Motorola 
AMD 
AMI 
C5G 
Fairchild 
GI 
GTE Micro 
Intersil 
Motorola 

National 
NEC-EA 
NEC-Micro 
RCA 
Rockwell 
SiliconG 
5MC 
SJiiDitii~ 
TI 

Toshiba 
Universal 
AMD 

AMI 
GTEMicro 
Intel 
Intersil 
MicroPwr 
Mostek 
I,1010rola 
National 

NEC-EA 

NEC-Micro 
Rockwell 
5GS 
Signetics 

SMC 
Synertek 
TI 
Toshiba 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
AMD 

MP2364 
MK36000 
r.tCM68364 
MM52164 
MM5235 
EA8364 
LA8364 
I'PD2364 
R2364 
M36000 
2364 
2664A 
ROM36000 
SY2364 
TM54764 
TM2364 
F6840 
HD46840 
H06840 
H068A40 
H068840 
UC6840 
F6846 
HD46846 
HD6846P 
I.IC6846 
F68488 
1,\C68488 
F6852 
H06852 
H068A52 
UC2652 
MC6852 
1,IC68652 
5CN2652 
5ND5025 
COM5025 
F6854 
1,IC6854 
MC68AOO 
MC68A10 
MC68A21 
9232 
568322 
MPS2332 
F3532 
R03-9332 
2332 
IM7332 
MC68332 
MCM68332 
1.IC1.I68A332 
MM52132 
EA8332 
I'PD2332 
CDM5333 
R2332 
5G3532 
ROM4732 
:;Y2332 
4732 
TMS4732 
TMM333 
UM2332 
9264 
9265 
568364 
2364 
2364 
IM7364 
MP2364 
MK36000 
r.ICU68364 
MM52164 
MM5235 
EA8364 
LA8364 
I'PD2364 
R2364 
M36000 
2364 
2664A 
ROM36000 
SY2364 
TMS4764 
TM2364 
MC68A50 
MC68A54 
MC68BOO 
MC68B10 
MC68B21 
AM92640 

3840 

1279 

1345 
1345 
1345 
1351 
1280 

1351 
1280 
1351 
1281 
1345 
1345 
1359 
1351 
1359 

1281 
1351 

3840 

3~50 

3840 
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ALTERNATE SOURCE DIRECTORY 
Manufaclurer Replacament tC Masler Manufacturer Replacemenl IC Maslll( Manufaclurer Replacement IC 1.l3ster 1.l3n~faclunr P.Cjllaco:::cnt ICI,lular 
Devlca Sourca Davlca Paga Devlca Sourca Davlca Piga Davlca Sourca Davlca Paga Davfca Sourca Davlca Paga 

American r.1icro!lystem!l, Inc. AD111 Signetics LM111 AD301 Fairchild LM301 AD510 MicroPwr MP517 

(Cont'd) SiliconG SG111 ",A301A MP5505 
TI LM111 Intersil AD301 MP5507 

S68B364 Fairchild F-3564-25 Thomson-CSF SFC2111 Motorola LM301 OP-05 
Mostek MK36000-4 AD1403 fAolorola 1,IC1403 2761 National LM301 OP-07 
Motorola MCM67365-25 SiliconG SG 1403 LM301A Nalional LHOO44 3342 
NEC-EA !'PD2/8364-20 AD1408 AMD 1408 NEC-Electron !,PC 157 NEC-Electron !,PC725 
Signetics 2064-20 1508 !,PC301 PMI OP-05 
Synertek SY2364-2 AM1508 Raytheon LM301 OP-07 

S68B50 Motorola MC68B50 SSS1408 RCA CA301 Raytheon OP-07 
S68B54 Motorola MC68B54 AD ADDAC-08 3164 LM301 TeledyneP 1340 
S9900 TI TI.IS9900 1552 Datel DAC-08B Signetics LM301 TI OP-07 
S99000 TI TMS99000 DAC-18BC SiliconG SG301 AD515 Burr-Brown 3528 
S9901 TI TI.IS9901 1554 DAC-IC8B TI LM301 Fairchild F3528 
S9902 TI TMS9902 DAC-IC8SC 2621 LM301A Fujitsu MB8128 
S9903 TI TI.IS9903 1554 DAC-IC8BM Thomson-CSF SFC2301 i,;Dii416 3676 
S9904 TI TMS9904 Fairchild DAC-08 Toshiba TA7506 Harris HM6116 
S9940 TI TMS9940 MAOB02M AD308 AMD LM308 Hitachi HM6116 
S9980 TI TMS9980 !,A0801 Burr-Brown 3500 lOT IDT6116 
S9981 II T1.1899S1 1553 ",A0802 3501 MicroPwr MP6116 
S9995 TI TMS9995 Motorola DAC-08 Fairchild ",A308 Mitsubishi M5K8725 
UA-l Cal Devices HC3100 MC1408 Intersil AD308 NEC-Micro !,PD446 

LSILogic LC3100 MC1508 LM308 
National DAC-0800 OKI 1.181.12128 3873 

UA-2 Cal Devices HC4100 MicroPwr MP5505 
LSI Logic LC4100 DAC0800 3320 1.181,15128 3873 

DAC0801 
Motorola LM308 RCA CDM6116 

UA-3 CalDevices HC5400 'National LM308 
LSI Logic LC5400 DAC0802 3320 Synertek SY2128 

DAC0806 Raytheon LM308 SY2129 ,..-,--

UA-4 CalDevices HCnOO 
DACOB07 SiliconG SG308 TI TMS4016 

LSI Logic LCnOO 
DAcoa08 3320 AD311 AMD LM311 Toshiba TC5516 UA-5 Cal Devices HC10000 

NEC-Electron !,PC624 Fairchild !,A2903 
LSI Logic LC10000 !,A311 

TMM2016 

UA-6 Cal Devices HC12600 PMI DAC-08 AD517 AD AD510 
DAC-09 Intersil LM311 ADOP-07 p-, 

LSILogic LC12600 3153 
DAC-1408 Motorola LM2903 Burr-Brown 3510 

I DAC-1508 LM311 Datel AM-430 Ampercx Electronic Corp. DAC1408 lIalio~al LI.12903 3317 AM-490-2 
DAC1508 W311 3317 Fairchild !,A714 MD8287 Intel MD8287 NEC-Electron !,PC271 Raytheon DAC-08 Harris HA-2900 

Signetics MC1408 !,PC311 HA-2905 Analog Dcvicc!:; MC150B PMI PM311 
HA-5130 

SE5008 Raytheon LM311 
ADOO42 AD AD503 SE5009 RCA CA311 

HA-5135 

~ Intersil AD503 AD201 AMD 748 LM311 MicroPwr MP517 

LH0042 LM201 Signetics LM2903 MP5505 ••. 1 

Uallonal LIIOO42 3342 Fairchild !,A201 LM311 MP5507 i-I 
AD10l AMD LM10l !,A748 SiliconG SG311 OP-05 

~ Fairchild !,Al0l Intersil LM748 TI LM2903 OP-07 
Intersil AD10l !,A748 LM311 lIalional LH0044 3342 

~ Motorola LM10l Motorola LM201 Thomson-CSF SFC2311 NEC-Electron !,PC725 
Raytheon LM10l MC1748 SFC3111 PMI OP-05 Po -, 
Signetics LM101 National LM201 AD3542 Burr-Brown 3542 OP-07 

~ SiliconG SG10l LM748 AD370 AD AD371 Raytheon OP-07 
TI LM101 Plessey SL748 HybridSys DAC346 TeledyneP 1340 
Thomson-CSF SFC2101 Raytheon RM748 DAC347 TI OP-07 

AD108 AMD LM108 RCA CA201 MicroNet MN3210 AD518 AMD LM218 C Fairchild !,Al08 CA748 MN3211 LM318 
!'A725 LM748 MN370 Fairchild !,A318 

Intel ISBC10B Signetics LM201 MN371 National LM218 
Intersil ICL 108 !,A748 AD371 AD AD370 LM318 

LM10B SiliconG SG201 HybridSys DAC346 NEC-Electron !,PC 159 
MicroPwr MP5501 SG748 TI LM218 -DAC347 

MP5505 TI LM201 
MicroNet MN3210 LM318 

1,IP550S 401,3292 SN72748P' 
MN3211 AD5201 MicroNet MN5201 

OP-05 !,A748 
MN370 AD5202 MicroNet MN5202 

OP08 Thomson-CSF SFC2201 
MN371 AD5203 MicroNet MN5203 

Motorola LM10B SFC2748 
AD503 AD AD0042 AD5204 MicroNet MN5204 

National LM108 AD2020 RCA CA3162 3356 AD5205 MicroNet MN5205 Intersil AD503 LM108A AD208 AMD LM208 AD5206 MicroNet MN5206 
NEC-Electrpn !,PC 154 Fairchild !,A208 LH0042 

AD5207 MicroNet MN5207 
PMI OP-05 MicroPwr MP5505 lIalional LHOO42 '3342 

OP-06 l,lP550B 401.3292 AD506 lIalional LHOO22 3342 AD5210 Datsl ADC-5210 2621 

OP-07 OP-05 LM0052 ' HybridSys HS5210 

OP-OB OP08 AD507 Burr-Brown 3508 DOC DDC5210 

OPOl Motorola LM208 Datel AM-462-1 MicroNet MN5210 

PM108 National LM208 AU-462-2 2622 TeledyneP TP5210 

PM725 PMI OP-08 lIarris HA-2620 3228,3287 AD528 Nallonal LII0062 3342 

Raytheon LM108 OP05 HA-2622 3228.3287 AD530 AD AD533 

RC725 PM208 HA-2625 3228,3287 Burr-Brown 4203 

RM725 SiliconG SG208 Intersil HA-2622 Intersil ICL8013 

RCA CA3493 3351 TI !,A714 HA-2625 AD532 Burr-Brown 4205 ~ 

Signetics LM108 AD211 AMD LM211 HA2620 4213 

SiliconG SG108 Motorola LM211 IlA2625 4214 

TI !,A714 IIalional LI.1211 3317 AD510 AD AD517 AD533 AD AD530 

AD111 AMD LMll1 PMI PM211 ADOP-07 3153 Burr-Brown 4203 

Fairchild !'Alll RCA LM211 Burr-Brown 3510 Intersil ICL8013 

Intersil LM111 Signetics LM211 Datel AM-430 AD540 Burr-Brown 3503 

MicroPwr COMP-Ol SiliconG SG211 AM-490-2 Datsl AI.1-450-2 2622 

COMP-02 TI LM211 Fairchild ",A714 Harris HA-2505 3216,3287 
Motorola LMll1 Thomson-CSF SFC2211 Harris HA-2900 Intersil HA2505 
Uallonal LUll 1 3317 AD2700 HybridSys R675-4 HA-2905 HA2525 
PMI PM111 AD2701 HybridSys R675-5 HA-5130 MicroPwr MP5501 
Raytheon LM111 AD2702 HybridSys R675-3 HA-5135 PMI OPOl 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Analog Device5 (Cont'd) AD741 MicroPwr MP5501 AD7507 Intersil IH6216 ADADC85 DDC ADH-8585 
1.1P5502 401.3292 MicroPwr MP7507 ADH-8586 

AD545 Burr-Brown OPA103 OP-02 PMI MUX-28 ADH8585-1 
tAD559 AMD 1408 Mostek MK3871 Siliconix DG507 DDC5240 

1508 Motorola LM741 oG507A 2802 DDCADC85 
AM1508 MC1741 TeledyneP 4551 DDCADC87 
SSS1408 National LM741 AD7510 MicroPwr MP7510 MicroNet MN5240 

AD AD1408 NEC-Electron I'PC 151 PMI SW7510 MNAD787 
AooAC-08 3164 I'PC741 AD7511 MicroPwr MP7511 MNADC84 

Datel DAC-08B PMI OP-02 PMI SW7511 MNADC85 
DAC-18BC OPOl AD7512 MicroPwr MP7512 TeledyneP TDADC84 
DAC-IC8B PM741 AD7520 Datel DAC-HA10B TPADC87 
oAC-IC8BC 2621 SSS741 Intersil AD7520 ADADC85S AD ADADC84 
DAC-IC8BM Raytheon RC741 MicroPwr MP7520 ADADC85 

Fairchild DAC-08 RM741 National AD7520 Burr-Brown ADC84 
MA0802M RCA CA3056 oAC1020 3320 ADC85 
I'A0801 CA741 oAC1021 3320 Datel ADC-84 
I'A0802 Signetics I'A741 oAC1022 3320 ADC-85 

Motorola DAC-08 SiliconG SG300 AD7521 Datel DAC-HA12B ADC-87 
MC1408 SG741 HybridSys DAC331-12 ADC-HX12B 
MC1508 TI I'A741 Intersil AD7521 ADC-HZ12B 

National DAC-0800 Thomson-CSF SFC2741 MicroPwr MP7521 ADC-HZ12BGZ 
oAC0800 3320 Toshiba TA7504 National AD7521 HybridSys ADC581 

DAC0801 AD741J AMD LM307 DAC1220 ADC5B1B 

oAC0802 3320 Intersil LM307 DAC1221 HSADCB5 

DAC0806 Motorola LM307 DAC1222 HSAoC85C 2744 

I DAC0807 National LM307 AD7522 MicroPwr MP7522 DDC ADH-8585 
Raytheon LM307 AD7523 Intersil AD7523 ADH-8586 oAC0808 3320 
RCA CA307 MicroPwr MP7523 ADH8585-1 

I NEC-Electron I'PC624 
SiliconG SG307 AD7524 MicroPwr MP7524 DDC5240 I PMI DAC-08 
TI LM307 AD7530 l.1IeroPwr 1.1P7530 401.2749 DDCADC85 DAC-09 
Thomson-CSF SFC2307 AD7531 MicroPwr MP7531 DDCADC87 ! 

I 
DAC-1408 

I 
AD741S AMD LM107 AD7533 Intersil AD7533 MicroNet MN5240 DAC-1508 

Intersil LM107 MicroPwr MP7533 MNAD787 DAC1408 
National LM107 National AD7533 MNADC84 

I 
DAC150B 

Raytheon LM107 AD7541 Datel DAC-7541 MNADC85 
r 

Raytheon DAC-08 SiliconG SG107 HybridSys HS7541 TeledyneP TDADC84 Signetics MC140S Intersil AD7541 

! TI LM107 TPADCS7 MC150S SN55107 ICL7541 ADDAC-OS AMD 140S 

I 
SE5008 Thomson-CSF SFC2107 r.lieroPwr 1.1P7541 401.2749 150B II SE5009 AD7501 Burr-Brown MPC8S MP7621 AM1508 

AD561 MicroPwr MP561 oalol 1.1X-80B 2622 TeledyneS 7541 SSS1408 

I~ 
AD562 AMD AM6012 Fairchild F4051 AD7546 MicroPwr MP7616 AD AD1408 

Burr-Brown DAC862 Harris HI1818 1.1P7623 401.2749 Datel DAC-08B 
Datel DAC-562 HI508 AD7550 MicroPwr MP7550 DAC-18BC 

DAC-6Bl HI50BA AD7570 MicroPwr MP7570 
DAC-ICSB II DAC-681C Hitachi HD14051 AD7574 MicroPwr MP7574 
OAC-IC8BC 2621 

Harris HI562 Intersil IH6108 AD7581 r.1ieroPwr I.IP7581 401.2749 
DAC-IC8BM 

1-
H1562-5 MicroPwr MP7501 

AD7622 HybridSys HS3120 
Fairchild DAC-08 

1.1IeroPwr 1.1P562 401.2749 MP7508 
MicroPwr MP7622 

MA0802M 
MicroEng MCE-6012 Motorola MC14051 

ADB007 Intersil ICL8007 
I'A0801 [ . I.lolorola A0562 2759 l!allonal LF 115 08 3318 

ADADC80 Burr-Brown ADC80 
I'A0802 

I~ 
PMI DAC12 LF13508 

ADADCB4 AD ADADC85 
Motorola DAC-08 

Signs lies AI.16012 3383 PMI DMX-BB 
ADADCB5S 

MC1408 
DAC-312 MUX-OB 

Burr-Brown ADCB4 
MC1508 

TeledyneP 406B MUX-B8 
ADCB5 

National DAC-0800 Datel ADC-84 i " 
AD562A!BCD Analogic MN562-AD-BCD RCA CD4051 ADC-B5 oACOaOO 3320 
AD563 Burr-Brown DAC863 SGS HCF4051 ADC-87 DAC0801 

! ,.1010ro13 AD563 2759 Signetics HEF4051 oAC0802 3320 L-J ADC-HX128 AD563J/BCD Analogic MN563-JD-BCD Siliconix DG508 ADC-HZ12B DAC0806 
AD565 Fairchild I'A565 DG50BA 2804 ADC-HZ12BGZ DAC0807 

MicroEng MCE-565 TeledyneP 4554 HybridSys ADC581 oAC0808 3320 
AD565J I.lolorola 1.1C3412 2757 AD7502 Fairchild F4052 ADC5B1B NEC-Electron I'PC624 
AD565S 1.10lerol3 l,tC3512 2757 Harris HllB2B HSADCB5 PMI DAC-08 
AD566 MicroEng MCE-566 MicroPwr MP7502 HSAoC85C 2744 DAC-09 
AD570 MicroEng MCE-570 RCA CD4052 DDC ADH-85B5 DAC-1408 
AD571 Fairchild I'A571 SGS HCF4052 ADH-B5B6 DAC-150B 

MicroPwr MP571 Signetics HEF4052 ADHB5B5-1 DAC1408 
MicroEng MCE-571 AD7503 oalel "'V-808 2622 DDC5240 DAC150B 

AD574 MicroEng MCE-574 Harris HllB1BA DDCADC85 Raytheon DAC-OB 
AD5B3 o31al SHU-IC-l 2622 MicroPwr MP7503 DDCADCB7 Signetics MC140B 

Harris HA-24253214.3287 AD7506 Burr-Brown MPC16S MicroNet MN5240 MC1508 
PMI SMP-10 Dalal MV-1606 2622 MNAD787 SE5008 

SMP-11 l.lX-1606 2622 MNADCB4 SE5009 
TeledyneP 4B56 Fairchild F4067 MNADCB5 ADDAC80 AD ADDAC85 

AD5B9 Datel VR-8069 Harris HllB40 TeledyneP TDADC84 Burr-Brown DAC80 
Ferranti ZN423 HI506 TPADCS7 DAC85 
Intersil ICL8069 HI506A ADADC85 AD ADADCB4 Datel DAC-85 
1.lleroPwr 1.IP5010 401.3292 Intersil IH6116 ADADCS5S DAC-HZ12B 
lIallonal LI.1113 3304 MicroPwr MP7506 Burr-Brown ADCS4 HybridSys DAC335 

W313 3304 Motorola MC14067 ADC85 DAC9356 
TeledyneS 9491 PMI MUX-16 Datel ADC-84 HSDAC80 

9941 RCA CD4067 ADC-85 MicroNet DACBO 
'AD590 Intersil AD590 SGS HCF4067 ADC-B7 DAC85 
AD741 AMD 741 Signetics HEF4067 ADC-HX12B National DAC12BO 

SSS741 Siliconix DG506 ADC-HZ12B oAC1285 3345 
Fairchild 3B71 AD7507 Burr-Brown MPCBD ADC-HZ12BGZ ADDAC85 AD ADDACBO 

I'A741 Dalal 1,1V0-807 2622 HybridSys ADC5Bl Burr-Brown DACBO 
Hitachi IlA17741 '.!XO-807 2622 ADC581B DACB5 
Intersil AD741 Harris HI507 HSADC85 Datel DAC-85 

ICL741 HI507A HSAoC85C 2744 DAC-HZ12B 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Analog Devices (Cont'd) 3503 Dalol AI.I-450-2 2622 ADC84 DOC ADH-8585 DAC862 1.lolorola AD562 2759 
Harris IIA-2505 3216.3287 ADH-8586 PMI DAC12 

ADDAC85 HybridSys DAC335 Intersil HA2505 ADH8585-1 Slgn611cs A1.16012 3303 
DAC9356 HA2525 DDC5240 DAC-312 
HSDAC80 MicroPwr MP5501 DDCADC85 TeledyneP 4068 

MicroNet DAC80 PMI OPOl DDCADC87 DAC863 AD AD563 
DAC85 3508 AD AD507 MicroNet MN5240 I.Iotorol3 AD553 2759 

National DAC1280 Datel AM-462-1 MNAD787 DAC87 AD ADDAC87 
DAC1285 3345 AI.I-462-2 2622 MNADC84 Burr-Brown DAC851 

ADDAC87 Burr-Brown DAC851 Harris HA-2620 3228.3287 
MNADC85 Datel DAC-687 

DAC87 IIA-2622 3228.3287 
TeledyneP TDADC84 DAC-87 

Datel DAC-687 TPADC87 HybridSys DAC335 
DAC-87 HA-2625 3228.3287 ADC85 AD ADADC84 HSDAC87 

HybridSys DAC335 Intersil HA-2622 ADADC85 MicroNet MNDAC87 

HSDAC87 HA-2625 ADADC85S MPC16S AD AD7506 

MicroNet MNDAC87 HA2620 Burr-Brown ADC84 !l~t~1 !.~V-l!:C5 :!~22 

ADG200 Harris HI200 HA2625 Datel ADC-84 I.IX-1605 2622 

Intersil IH200 3510 AD AD510 ADC-85 Fairchild F4067 

MicroPwr MP200 AD517 ADC-87 Harris HI1840 

MP7513 ADOP-07 3153 ADC-HX12B HI506 

PMI SW-05 Datel AM-430 ADC-HZ12B HI506A 

Siliconix DG200 AM-49O-2 ADC-HZ12BGZ Intersil IH6116 

ADG201 Harris HI201 Fairchild )lA714 HybridSys ADC581 MicroPwr MP7506 

MicroPwr MP201 Harris HA-2900 ADC581B Motorola MC14067 

Nallonal LF11201 3318 HA-2905 HSADC85 PMI MUX-16 

LF13201 3318 HA-5130 
IISADC85C 2744 RCA CD4067 

PMI SW-Ol HA-5135 
DOC ADH-8585 SGS HCF4067 

SW-201 MicroPwr MP517 
ADH-8586 Signetics HEF4067 

Siliconix DG201 ADH8585-1 Siliconix DG506 

ADOP-07 MicroPwr MP5505 
MP5505 DDC5240 MPC4D Datsl 1.IXD-409 2622 

MP5507 
MP5507 DDCADC85 Fairchild F4052 

OP-05 
OP-05 DDCADC87 Harris HI509 

OP-07 
OP-07 MicroNet MN5240 HI509A 

PMI OP-05 IIal/onal LlIOO44 3342 MNAD787 Intersil IH6208 

OP-07 NEC-Electron )lPC725 MNADC84 MicroPwr MP7509 

Raytheon OP-07 PMI OP-05 MNADC85 Motorola MC14052 

TI OP-07 OP-07 TeledyneP TDADC84 Ilaticnal LF11509 3318 

ADSHCB5 Burr-Brown SHC85 Raytheon OP-07 TPADC87 LF13509 

ADVFC32 Burr-Brown VFC32 TeledyneP 1340 DAC71 AD DAC71 PMI MUX-24 

MicroEng MCE-VFC32 TI OP-07 Burr'Brown DAC72 RCA CD4052 

ADX3554 Burr-Brown 3554 3528 AD AD515 Datel DAC-71 SGS HCF4052 

TeledyneP 3554 Fairchild F3528 DAC-72 Signetics HEF4052 

DAC1136 Burr-Brown DAC736 Fujitsu MB8128 DAC-HP16 Siliconix DG509 

DAC71 Burr-Brown DAC71 1.188415 3676 M'icroNet MNDAC71 OG50gA 2804 

DAC72 Harris HM6116 
DAC72 AD DAC71 TeledyneP 4553 

Datel DAC-71 Hitachi HM6116 
Burr-Brown DAC71 MPC800 Datel MX-1616 
Datel DAC-71 Harris HA-516 

DAC-72 lOT IDT6116 DAC-72 MPC801 Datel MX-818 
DAC-HP16 MicroPwr MP6116 DAC-HP16 Harris HA-518 

MicroNet MNDAC71 Mitsubishi M5K8725 MicroNet MNDAC71 MPC8D AD AD7507 

(-

NEC-Micro )lPD446 DAC736 AD DAC1136 DJtsl 1.IVD-007 2622 
Analogic OKI 1.ISIA2128 3873 DAC80 AD ADDAC80 I.lXO-607 2622 

1.ISFA5128 3873 ADDAC85 Harris HI507 
MN562-AD-BCD AD AD562A/BCD RCA CDM6116 Burr-Brown DAC85 HI507A 

3166.3168 Synertek SY2128 Datel DAC-85 Intersil IH6216 
MN563-JD-BCD AD AD553J/BCD 3165 SY2129 DAC-HZ12B MicroPwr MP7507 

TI TMS4016 HybridSys DAC335 PMI MUX-28 
Aptel( Microsystems Toshiba TC5516 DAC9356 Siliconix DG507 

TMM2016 HSDAC80 DG507A 2802 
3201 Aptek ITT3201 

3542 AD AD3542 MicroNet DAC80 TeledyneP 4551 
SiliconSys SSI201 

3554 TeledyneP 3554 DAC85 MPC8S AD AD7501 
ITT3044 Cermetek CH1295 National DAC1280 Dat~1 r.IX-808 2622 
ITT3045 Cermetek CH1296 4203 AD AD530 

DAC1285 3345 Fairchild F4051 
ITT3201 Aptek 3201 AD533 

DACB5 AD ADDAC80 Harris HI1818 
SiliconSys SSI201 Intersil ICL8013 ADDAC85 HI508 

ITT88205-5NC Mitel MT88205 4205 AD AD532 Burr-Brown DAC80 HI508A 
Burr-Brown 4213 Datel DAC-85 Hitachi HD14051 

Burr-Brown Research 4214 DAC-HZ12B liltersil IH610B 
4213 AD AD532 HybridSys DAC335 MicroPwr MP7501 

3500 AMD LM308 Burr-~rown 4205 DAC9356 MP7508 

AD AD308 3153 4214 HSDACBo Motorola MC14051 
Burr-Brown 3501 4214 AD AD532 MicroNet DAC80 I!al/o~al LFmOS 3318 

Fairchild )lA308 Burr-Brown 4205 DAC85 LF13508 
Intersil AD308 4213 National DAC1280 PMI DMX-88 

. LM308 ADC80 AD ADADC80 DAC1285 3345 MUX-08 

MicroPwr MP5505 ADC82 HybridSys ADC542 DAC85/CCD National DAC1287 MUX-88 

Motorola LM308 HSADC82 DAC851 AD ADDAC87 RCA CD4051 

National LM308 ADC84 AD ADADC84 Burr-Brown DAC87 SGS HCF4051 
Raytheon LM308 ADADC85 Datel DAC-687 Signetics HEF4051 
SiliconG SG308 ADADC85S DAC-87 Siliconix DG508 

3501 AMD LM308 Burr-Brown ADC85 HybridSys DAC335 CG50llA 2304 

AD AD30B 3153 Datel ADC-84 
HSDAC87 TeledyneP 4554 

Burr-Brown 3500 MicroNet MNDAC87 OPA103 AD AD545 

Fairchild )lA308 ADC-85 DAC862 AMD AM6012 OPA605 OEI AH0605 

Intersil AD308 ADC-87 AD AD562 SHC85 AD ADSHC85 
LM308 ADC-HX12B Datel DAC-562 VFC32 AD ADVFC32 

MicroPwr MP5505 ADC-HZ12B DAC-681 MicroEng MCE-VFC32 

Motorola LM308 ADC-HZ12BGZ DAC-681C 
National LM308 HybridSys ADC581 Harris HI562 California Devices 
Raytheon LM308 ADC581B H1562-5 
SiliconG SG308 HSADC85 U/croP .... r r.IP562 401.2749 HC10oo0 AMI UA-5 

3503 AD AD540 HSADC85C 2744 MicroEng MCE-6012 LSILogic LC10000 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Manufaclurer Rapllcamanl IC Mular Manufaclurar Rapllc,manl IC Mular MlRufaclurlr Raplaclmant 
Devlca Source Davlca PIG' DlVlca Source Davici Pigi Devici Sourci DIVlcl 

California Devices (Cont'd) MCS2114 

HC12600 

HC3100 

HC4100 

HC5400 

Hcnoo 

Cermetelc 

CH1295 
CH1296 

AMI 
LSILogic 
AMI 
LSI Logic 
AMI 
LSILogic 
AMI 
LSILogic 
AMI 
LSILogic 

Aptek 
Aptek 

UA·6 
LC12600 
UA·1 
LC3100 
UA·2 
LC4100 
UA·3 
LC5400 
UA·4 
LCnOO 

ITT3044 
ITT3045 

Cherry Semiconductor 

CS102 
CS1200 
CS122 
CS1300 
CS1400 
CS166 
CS2000 

CS250 
CS2500 

CS260 
CS263 
CS2907·D14 
CS2917 
CS3000 

Sprague 
Exar 
Sprague 
Exar 
Exar 
Sprague 
Exar 
Inlnduslgn 
I.1lcroEng 
Dionics 
Exar 
InlBrdsslgn 
I.IlcroEng 
Dionics 
Philips 
National 
National 
Exar 
Inludeslgn 

ULN·3304 
XR1200 
ULN·3306 
XR1300 
XR1400 
ULN·2429 
XRE100 
1.10E 
I.ICE·A20E 
DI250 
XRG100 
!.lOG 
I.ICE·A20G 
DI260 
TAA263 
LM2907 
LM2917 
XRF100 
I.1CF 

4433 
4437 

4433 
4437 

4433 
4433 

MP6551 

MPS2114 

1.1IeroEng 
Inlerdeslgn 
"'leroEng 
Interdesign 
Exar 

1.1 OF 
r.ICE·A20F 
MOL 
1.ICE·A20L 
ADVFC32 
XR555 
XR555M 

4437 MPS2316 
CS3200 

CS4000 
CS555 

CS560 
CS8204 
CS8205 

Fairchild IlA555 
Hitachi HA 17555 
Motorola MC1455 

MC1555 
National LM555 
NEC·Electron IlPC1555 
Rayt.heon RC555 

RCA 
RM555 
CA355 
CA555 

Sanyo LB8555 
Signetics NE555 

SiliconG 
TI 

Philips 
Mitel' 
Mitel 

SE555 
SG555 
NE555 
SE555 
TAA560 
ML8204 
ML8205 

4433 
4437 

Commodore Semiconductor 
Group 

MCS2114 

~ Discontinued 

AMD 

CSG 
EMM 
Fairchild 
Fujitsu 
GTEMicro 
Hitachi 

Intel 

Intersil 

MicroPwr 

Mitsubishi 
Motorola 

National 
NEC·Micro 

2114 
9114 
MPS2114 
2114 
F2114 
MB8114 
2114 
472114 
HM2114 
HM472114 
2114 
2114A 
2114 
IM2114 
MP2114 
MP2114C 
M5L2114 
MCM2114 
MCM21L 14 
MM2114 
IlPD2114 

MPS2332 

MPS2333 

OKI 
Panasonic 
Supertex 
Synhlak 
TI 

Toshiba 

Am 
CSG 
Rockwell 
Synerlek 
AMD 

CSG 
EMM 
Fairchild 
Fujilsu 
GTEMicro 
Hitachi 

Intel 

Intersil 

MicroPwr 

Mitsubishi 
Motorola 

National 
NEC·Micro 
OKI 
Panasonic 
Supertex 
Synerlsk 
'TI 

Toshiba 

AMD 
AMI 
Fairchild 

GI 

GTEMicro 
Intel 
Mostek 
Motorola 

National 

NEC·EA 

NEC·Micro 
OKI 
Rockwell 
SGS 
Signetics 
TI 
Toshiba 
AMD 
AMI 

Fairchild 
GI 
GTEMicro 
Intersil 
Motorola 

National 
NEC·EA 
NEC·Micro 
RCA 
Rockwell 
SiliconG 
SMC 
Synerlsk 
TI 

Toshiba 
Universal 
AMD 
AMI 

~lSMZl14 
MN2114 
CM2114 
SYZ114 
TMS4045 
TMS40L45 
TMM314 
TMM314A 
S6551 
MPS6551 
R6551 
SY6551 
2114 
9114 
MCS2114 
2114 
F2114 
MB8114 
2114 
472114 
HM2114 
HM472114 
2114 
2114A 
2114 
IM2114 
MP2114 
MP2114C 
M5L2114 
MCM2114 
MCM21L 14 
MM2114 
IlPD2114 
I.1SUZ114 
MN2114 
CM2114 
SYZ114 
TMS4045 
TMS40L45 
TMM314 
TMM314A 
AM9218 
S6831B 
3516 
68316 
68316E 
F3516 
F35316 
F68316 
R03·8316 
R03·9316 
2316 
2316 
MK34000 
MCM68316 
MCM68A316 
MM2316 
MM52116 
MM5258 
EA2316 
EA8316 
IlPD2316 
MSM3870 
R2316 
M2316 
TDA2600 
SBP8316 
TMM331A 
9232 
S68322 
S68A332 
F3532 
R03·9332 
2332 
IM7332 
MC68332 
MCM68332 
I.1C~168A33Z 

MM52132 
EA8332 
IlPD2332 
CDM5333 
R2332 
SG3532 
ROM4732 
SYZ33Z 
4732 
TMS4732 
TMM333 
UM2332 
AM9233 
S2333 

3873 MPS2333 Fairchild 
GI 

3941 

1249 

Intel 
NEC·EA 

1536 MPS4118 

RCA 
Signetics 
Synerlek 
Toshiba 
Universal 
Mostek 

MPS6500/1 

MPS6502 

MPS6503 

MPS6504 

MPS6505 

MPS6506 

MPS6507 

MPS6512 

MPS6514 

3873 MPS6515 

Rockwell 
Rockwell 
Synertek 
Rockwell 
Synertek 
Rockwell 
Synertek 
Rockwell 
Synertek 
Rockwell 
Synertek 
Rockwell 
Synertek 
Rockwell 
Synertek 
Rockwell 
Synertek 
Rockwell 
Synertek 
Rockwell 
Synertek 
Rockwell 
Synerlek 
Rockwell 
Synerlsk 
Rockwell 
Synerlsk 
Hitachi 

3941 

1281 

MPS6520 

MPS6522 

MPS6532 

MPS6545 

MPS6551 

"'olorola 
Rockwell 
Synertek 
AlII 
CSG 
Rockwell 
Synerle" 

Datel-Intersil 

ADC·5101 DDC 
MicroNet 

ADC·5210 AD 
HybridSys 
DDC 
MicroNet 
TeledyneP 

ADC·5211 HybridSys 
DDC 
MicroNet 
TeledyneP 

ADC·5212 HybridSys 
DDC 
MicroNet 
TeledyneP 

ADC·5213 HybridSys 

MicroNet 

TeledyneP 

3840 ADC·5214 HybridSys 
MicroNet 
TeledyneP 
HybridSys 

3950 

3608 

ADC·5216 

DDC 
MicroNet 

ADC·830 Intersil 

ADC·84 

Hational 
TI 
AD 

Burr·Brown 

F3533 
R03·9333 
2332 
8332 
EA8333 
CDM5332 
2332 
SY2333 
TM2332 
UM2333·45 
MK4118A 
MK4801A 
R8118 
R6500/1 
SY6500/1 
R6502 
SY6502 
R6503 
SY6503 
R6504 
SY6504 
R6505 
SY6505 
R6506 
SY6506 
R6507 
SY6507 
R6512 
SY6512 
R6514 
SY6514 
R6515 
SY6515 
R6520 
SY6520 
R6522 
SY6522 
R6532 
SY6532 
H06845 
HD68A45 
H068845 
MC6845 
R6545 
SY6545 
S6551 
MP6551 
R6551 
SY6551 

DDC5101 
MN5101 
A05210 
HS5210 
DDC5210 
MN5210 
TP5210 
HS5211 
DDC5211 
MN5211 
TP5211 
HS5212 
DDC5212 
MN5212 
TP5212 
HS5213 
MN5214 
MN5213 
MN5214 
TP5213 
TP5214 
HS5215 
MN5215 
TP5215 
ADC582 
HS5216 
DDC5216 
MN5216 
ADC0803 
AOC0803 
ADC0803 
ADADC84 
ADADC85 
ADADC85S 
ADC84 
ADC85 

IC Muter Manufacturer Rapllcemlnt 
Pigi Davici Sourci Device 

ICMutar 
Pigi 

3950 

1527 

1529 

1531 
1345 
1345 
1345 
1351 

1249 

1536 

3174 

ADC·84 

ADC·85 

ADC·856 
ADC·87 

ADC·883 
ADC·EH12B 

ADC·EK10B 

ADC·EK12B 

ADC·EK12D 

3319 ADC.EK8B 

ADC·ET10B 

ADC·ET12B 

ADC·ET8B 

Datel 

HybridSys 

DDC 

MicroNet 

TeledyneP 

AD 

Burr·Brown 

Datel 

llybridSys 

DDC 

MicroNet 

TeledyneP 

Ferranti 
AD 

Burr·Brown 

Datel 

HybridSys 

DOC 

MicroNet 

TeledyneP 

RCA 
DDC 
TeledyneP 
TeledyneP 
TeledyneS 
TeledyneP 
TeledyneS 
TeledyneP 
TeledyneS 
TeledyneP 
TeledyneS 
TeledyneP 
TeledyneS 
TeledyneP 
TeledyneS 
TeledyneP 

ADC·85 
ADC·87 
ADC·HX12B 
ADC·HZ12B 
ADC·HZ12BGZ 
ADC581 
ADC581B 
HSADC85 
HSADC85C 2744 
ADH·8585 
ADH·8586 
ADH8585·1 
DDC5240 
DDCADC85 
DDCADC87 
MN5240 
MNAD787 
MNADC84 
MNADC85 
TDADC84 
TPADC87 
ADADC84 
ADADC85 
ADADC85S 
ADC84 
ADC85 
ADC·84 
ADC·87 
ADC·HX12B 
ADC·HZ12B 
ADC·HZ12BGZ 
ADC581 
ADC581B 
HSADC85 
HSADC85C 2744 
ADH·8585 
ADH·8586 
ADH8585·1 
DDC5240 
DDCADC85 
DDCADC87 
MN5240 
MNAD787 
MNADC84 
MNADC85 
TDADC84 
TPADC87 
ZN433 
ADADC84 
ADADC85 
ADADC85S 
ADC84 
ADC85 
ADC·84 
ADC·85 
ADC·HX12B 
ADC·HZ12B 
ADC·HZ12BGZ 
ADC5Gl 
ADC581B 
HSADC85 
HSAOC85C 2744 
ADH·8585 
ADH·8586 
ADH8585·1 
DDC5240 
DDCADC85 
DDCADC87 
MN5240 
MNAD787 
MNADC84 
MNADC85 
TDADC84 
TPADC87 
CA3300 3357 
ADC4454 
TP4134 
4141 
8701 
4142 
8702 
4146 
8750 
4140 
8700 
4144 
8704 
4145 
8705 
4143 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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AL TIERNATE SOURCE DIRECTORY 
1,\anul.clufef n~;:I.cC::1~~1 IC tlulSf r,linul.cluref Replacomonl IClhslof lAanuf.clufOf Roplacemant ICMutaf lAanuhclufef Replacamanl IC "'aslaf 
Davlca SOUfCa Dovlca Plga Davlca SOUfca Davica Page Davlca SOUfca Dovlce Plge Device Soufce Davlco Page 

Dntcl-Intcrsil . (Cont'd) AM-430 Burr-Brown 3510 AM-464-2M SiliconG SG1536 DAC-562 TeledyneP 4068 
. 

Datel AM-490-2 AM-470-2 Dalal ArA-470-2C 2623 DAC-608 National DAC-0832 
ADC-ET8B TeledyneS 8703 Fairchild !,A714 AM-470-2M DAC-610 National DAC-l006 
ADC-HX12B AD ADADC84 Harris HA-2900 Harris HA-2700 DAC-612 National DAC-1208 

ADADC85 HA-2905 HA-2704 DAC-681 AMD AM6012 
ADADC85S HA-5130 HA-2705 AD AD562 

Burr-Brown ADC84 HA-5135 TeledyneP 1323 Burr-Brown DAC862 
ADC85 MicroPwr MP517 AM-470-2C Datel AM-470-2 Datel DAC-562 

Datel ADC-84 MP5505 AM-470-2M DAC-681C 
ADC-85 MP5507 Harris HA-2700 Harris HI562 
ADC-87 OP-05 HA-2704 H1562-5 
ADC-HZ12B OP-07 HA-2705 r.:icroP ..... r r.IP562 401.2749 
ADC-HZ 12BGZ llational 1I10044 3342 TeledyneP 1323 MicfoEng MCE-6012 

HybridSys ADC581 NEC-Electron !,PC725 AM-470-2M Datel AM-470-2 IAolcrola A0562 2759 
ADC581B PMI OP-05 AI.I-470-2C 2623 PMI DAC12 
HSADC85 OP-07 lIarris HA-2700 Signatics 'AM6012 3383 
IISAOC85C 2744 Raytheon OP-07 HA-2704 DAC-312 

DDC ADH-8585 TeledyneP 1340 HA-2705 TeledyneP 4068 
ADH-8586 TI OP-07 TeledyneP 1323 
ADH8585-1 AM-450-2 AD AD540 AM-490-2 AD AD510 

DAC-681C AMD AM6012 

DDC5240 Burr-Brown 3503 AD517 AD AD562 

DDCADC85 llarris HA-2505 3216.3287 ADOP-07 3153 Burr-Brown DAC862 

DDCADC87 Intersil HA2505 Burr-Brown 3510 Datel DAC-562 

MicroNet MrJ5240 HA2525 Datel AM-430 DAC-681 

MNAD787 MicroPwr MP5501 Fairchild !,A714 Harris HI562 

MNADC84 PMI OPOl Harris HA-2900 H1562-5 

MNADC85 AM-450-2M IImis HA-25023216.3287 HA-2905 I.!icroPwr r,IP562 401.2749 

TeledyneP TDADC84 Intersil HA2502 HA-5130 MicroEng MCE-6012 [-TPADC87 AM-452-2M lIarris HA-2522 3220.3287 HA-5135 1.lolorola AD562 2759 

ADC-HZ12B AD ADADC84 Intersil HA2522 MicroPwr MP517 PMI DAC12 

ADADC85 AM-453-2C Datel AM-453-2M MP5505 SIGnatics AI.I6012 3383 

ADADC85S Exu XR5534 3209 MP5507 DAC-312 

Burr-Brown ADC84 Raytheon RC5534 OP-05 TeledyneP 4068 ~, 
ADC85 RM5534 OP-07 DAC-681M Harris H1562-2 

Datel ADC-84 Signetics NE5534 Ihtlcnal LHOO44 3342 DAC-687 AD ADDAC87 ~ 
ADC-85 NE5534A NEC-Electron !,PC725 Burr-Brown DAC851 ~) ADC-87 SE5534 PMI OP-05 DAC87 
ADC-HX12B SE5534A OP-07 Datel DAC-87 ~ ADC-HZ12BGZ TI NE5534 Raytheon OP-07 HybridSys DAC335 

HybridSys ADC581 NE5534A TeledyneP 1340 HSDAC87 G 
ADC581B AM-453-2M Datel AM-453-2C TI OP-07 MicroNet MNDAC87 11I1 
HSADC85 Exar XR5534 3209 AM-500 TeledyneP 1430 DAC-71 AD DAC71 (lS) 
IIS,\DC85C 2744 Raytheon RC5534 DAC-08B AMD 1408 Burr-Brown DAC71 r.:: 

DDC ADH-8585 RM5534 1508 DAC72 :=i 
ADH-8586 Signetics NE5534 AM1508 Datel DAC-72 

~ ADH8585-1 NE5534A SSS1408 DAC-HP16 
DDC5240 SE5534 AD AD1408 MicroNet MNDAC71 

~/, 

DDCADC85 SE5534A ADDAC-OS . 3164 DAC-72 AD DAC71 ffi' DDCADC87 TI NE5534 Datel DAC-18BC Burr-Brown DAC71 
MicroNet MrJ5240 NE5534A DAC-IC8B DAC72 

~ MNAD787 AM-460-2 Harris IfA-2605 3226.3287 DAC-IC8SC 2621 Datel DAC-71 
MNADC84 Intersil HA-2602 DAC-IC8BM DAC-HP16 
MNADC85 HA-2605 Fairchild DAC-08 MicroNet MNDAC71 

TeledyneP TDADC84 HA2605 MA0802M DAC-7541 AD AD7541 @ TPADC87 Motorola MC1456 !,A0801 HybridSys HS7541 -( 

ADC-HZ12BGZ AD ADADC84 Signetics MC1456 !,A0802 Intersil AD7541 
ADADC85 SiliconG SG1456 Motorola DAC-08 ICL7541 
ADADC85S TI MC1456 MC1408 I.IlcroPlVr r.IP7541 401.2749 

Burr-Brown ADC84 AM-460-2M llirrls IIA-26023226.3287 MC1508 
ADC85 Intersil HA2602 National DAC-0800 

MP7621 
I...--...,.; 

Datel ADC-84 AM-462-1 AD AD507 OACOaOO 3320 
TeledyneS 7541 

ADC-85 Burr-Brown 3508 DAC0801 
DAC-85 AD ADDAC80 

ADC-87 Oal~1 AI.I-462-2 2622 OACOa02 3320 
ADDAC85 

ADC-HX12B llirris HA·2620 3228.3287 DAC0806 Burr·Brown DAC80 

ADC·HZ12B HA·2622 3228.3287 DAC0807 DAC85 

HybridSys ADC581 HA·2625 3228.3287 DACOaOa 3320 Datel DAC·HZ12B 

ADC581B Intersil HA·2622 NEC-Electron !,PC624 HybridSys DAC335 

HSADC85 HA·2625 PMI DAC-08 DAC9356 

HSAOC85C 2744 HA2620 DAC-09 HSDAC80 . 

DDC ADH-8585 HA2625 DAC-1408 MicroNet DAC80 

ADH-8586 AM-462·2 AD AD507 DAC·1508 DAC85 

ADH8585·1 Burr-Brown 3508 DAC1408 National DAC1280 

DDC5240 Datel AM-462-1 DAC1508 DAC1285 3345 

DDCADC85 IImls IIA·2620 3228.3287 Raytheon DAC-08 DAC-87 AD ADDAC87 

DDCADC87 HA·2622 3228.3287 Signetics MC1408 Burr-Brown DAC851 

MicroNet MN5240 HA·2625 3228.3287 MC1508 DAC87 

MNAD787 Intersil HA·2622 SE5008 Datel DAC-687 

MNADC84 HA·2625 SE5009 HybridSys DAC335 

MNADC85 HA2620 DAC·562 AMD AM6012 HSDAC87 

TeledyneP TDADC84 HA2625 AD AD562 MicroNet MNDAC87 

TPADC87 AM-464·2 Harris HA·2645 3232.3287 Burr-Brown DAC862 . DAC-HA10B AD AD7520 

ADC-MC8 Ferranti ZN425 Motorola MC1436 Datel DAC-681 Intersil AD7520 

AM-410-2 Harris HA-5105 MC1439 DAC-681C MicroPwr MP7520 

AM-410-2M Harris HA·5100 National LM1436 Harris HI562 National AD7520 
AM-411-2 Harris HA·5115 LM343 H1562-5 DAC1020 3320 
AM·411-2M Harris HA-5110 SiliconG SG 1436 r.!icroPlVr r.IP562 401.2749 DAC1021 3320 
AM-427 PMI OP-27 TeledyneP 1332 MicroEng MCE·6012 DAC1022 3320 

Raytheon OP-27 AM-464·2M IImls HA·2640 3232.3287 1.lolorola AD562 2759 DAC-HA12B AD AD7521 
AM·430 AD AD510 Motorola MC1536 PMI DAC12 HybridSys DAC331·12 

AD517 National LM143 Signalics AM6012 3383 Intersil AD7521 
AOOP·07 3153 LM1536 DAC·312 MicroPwr MP7521 

~ Discontmued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Datel-Intersil (Cont'd) DAC-ICBB NEC-Electron /lPC624 DAS-9S2 TI ADCOB16 MXD-B07 Harris HIS07 
PMI DAC-OB MV-1606 AD AD7S06 HIS07A 

DAC-HA12B National AD7S21 DAC-09 Burr-Brown MPC16S Intersil IH6216 
DAC1220 DAC-140B Dalel P.1X·1606 2622 , MicroPwr MP7507 
DAC1221 DAC-150B Fairchild F4067 PMI MUX-2B 
DAC1222 DAC1408 Harris HI1840 Siliconix DG507 

DAC-HA14 HybridSys HS3140 DAC1508 HIS06 DG507A 2802 
MicroPwr MP3140 Raytheon DAC-OB HI506A TeledyneP 4551 

DAC-HK MicroNet MNDACHK Signelics MC140B Intersil IH6116 SHM-IC-l AD ADSB3 
DAC-HP16 AD DAC71 MC150B MicroPwr MP7506 Harris HA-24253214.3287 

Burr-Brown DAC71 SE500B Motorola MC14067 PMI SMP-10 
DAC72 SE5009 PMI MUX-16 SMP-ll 

Datel DAC-71 DAC-ICBBC AMD 140B RCA CD4067 TeledyneP 4B56 
DAC-72 1508 SGS HCF4067 VFQ-1 TeledyneP 4780 

MicroNet MNDAC71 AM150B Signetics HEF4067 TeledyneS 9400 
DAC-HZ12B AD ADDACBO SSS140B Siliconix DGS06 9400C 

ADDACBS AD AD140B MV-BOB AD AD7503 VFQ-2 TeledyneP 47B1 
Burr-Brown DACBO ADDAC-OB 3164 Harris HllB1BA TeledyneS 9401 

DACB5 Datel DAC-OBB MicroPwr MP7503 VFQ-3 TeledyneP 47B2 
Datel DAC-85 DAC-IBBC MVD-409 Harris H11B28A TeledyneS 9402 
HybridSys DAC335 DAC-ICBB MVD-807 AD AD7507 VR-1B2 Ferranti ZN45B 

DAC9356 DAC-IC8BM Burr-Brown MPC8D VR-8069 AD AD5B9 
HSDACBO Fairchild DAC-OB Dalel MXD·807 2622 Ferranti ZN423 

MicroNet DACBO MAOB02M Harris HIS07 Intersil ICLB069 
DACB5 IlAOBOl HIS07A UlcroPwr UP5010 401.3292 

National DAC12BO /lAOB02 Intersil IH6216 "allonal U,,,,3 3304 
DAC1285 3345 Motorola DAC-OB MicroPwr MP7507 LU313 3304 

DAC-IBBC AMD 140B MC140B PMI MUX-2B TeledyneS 9491 
150B MC150B Siliconix DGS07 9941 
AM150B National DAC-0800 DG507A 2802 
SSS140B DAC0800 3320 TeledyneP 4551 Dionics Inc. 

AD AD140B DACOBOl MX-1606 AD AD7506 
ADDAC-08 3164 DAC0802 3320 Burr-Brown MPC16S DI250 Cherry CS250 

Datel DAC-OBB DACOB06 Dalel 1,1V·1606 2622 DI260 Cherry CS260 
DAC-ICBB DACOB07 Fairchild F4067 DI302 Sprague UDII·7183 2843 
DAC·ICSBC 2621 DAC0808 3320 Harris Hl1B40 DI507 ' Sprague UDII-6164 2843 
DAC-ICBBM NEC-Electron /lPC624 HI506 01509 Sprague UDlI·6116 2843 

Fairchild DAC-OB PMI DAC-OB HI506A DI512 Sprague UDII·6184 2843 
MAOB02M DAC-09 Intersil IH6116 DI514 Exar XR6118 3205 
/lAOB01 DAC-140B MicroPwr MP7506 Sanyo LB1290 
/lAOB02 DAC-150B Motorola MC14067 SiliconG SG611B 

Motorola DAC-OB DAC140B PMI MUX-16 Sprague UDII·6118 2843 
MC140B DAC150B RCA CD4067 ULN-611B 
MC150B Raytheon DAC-OB SGS HCF4067 

National DAC-OBOO Signetics MC140B Signetics HEF4067 EM\VI DAC0800 3320 MC150B Siliconix DG506 
DACOBOl SE500B MX-1616 Burr-Brown MPCBOO 2114 AMD 2114 DAC0802 3320 SE5009 
DACOB06 DAC-ICBBM AMD 140B 

Harris HA-516 9114 

DACOB07 150B 
MX-BOB AD AD7501 CSG MCS2114 

DAC0808 3320 AM150B 
Burr-Brown MPCBS MPS2114 

NEC-Electron /lPC624 SSS140B Fairchild F4051 Fairchild F2114 

PMI DAC-OB AD AD140B Harris Hl1B1B Fujitsu MBB114 

DAC-09 ADDAC·08 3164 HI508 GTE Micro 2114 

DAC-140B Datel DAC-OBB HI50BA Hitachi 472114 

DAC-150B DAC-IBBC Hitachi HD14051 HM2114 

DAC140B DAC-ICBB Intersil IH610B HM472114 

DAC150B DAC-IC8BC 2621 MicroPwr MP7501 Intel 2114 
Raytheon DAC-OB Fairchild DAC-OB MP750B 2114A 
Signetics MC140B MAOB02M Motorola MC14C51 Intersll 2114 

MC150B /lA0801 lIalional LF115D8 3318 IM2114 
SE500B /lA0802 LF13508 MicroPwr MP2114 
SE5009 Motorola DAC-08 PMI DMX-BB MP2114C 

DAC-IC10B PMI DAC-10 MC140B MUX-OB Mitsubishi M5L2114 
DAC-IC10BM 1.1010rol3 1.1C3510 2759 MC150B MUX-BB Motorola MCM2114 

Signetics MC3510 National DAC-OBOO RCA CD4051 MCM21L 14 
NE5410 3413 DAC0800 3320 SGS HCF4051 National MM2114 
SE541,D 3413 DACOB01 Signetics HEF4051 NEC-Micro /lPD2114 

DAC-ICBB AMD 140B DAC0802 3320 Siliconix DG50B OKI 1.1S1;12114 3873 
150B DACOB06 DG508A 2804 Panasonic MN2114 
AM1508 DAC0807 TeledyneP . 4554 Supertex CM2114 
SSS140B DAC0808 3320 MX-B1B Burr-Brown MPCB01 Synerlek SY2114 3941 

AD AD140B NEC-Electron /lPC624 Harris HA-51B TI TMS4045 
ADDAC-OB 3164 PMI DAC-OB MXD-409 Burr-Brown MPC4D TMS40L45 

Datel DAC-OBB DAC-09 Fairchild F4052 Toshiba TMM314 
DAC-IBBC DAC-140B Harris HI509 TMM314A 
DAC-IC8BC 2621 DAC-150B HI509A 4044 AMD 4044 
DAC-ICBBM DAC140B Intersil IH620B 9244 

Fairchild DAC-OB DAC1508 MicroPwr MP7509 AM9244E 
MA0802M Raytheon DAC-OB Motorola MC14052 Fujitsu 4044 
/lAOB01 Signetics MC1408 Iialional LFl1509 3318 Hllachl HM4315 3789 
/lA0802 MC150B LF13509 Intel 2141 

Motorola DAC-08 SE500B PMI MUX-24 2141-2 
MC140B SE5009 RCA CD4052 Intersil IM7141 
MC150B DAC-UP10 Signetics NE5020 SGS HCF4052 Mostek MK4104 

National DAC-OBOO DAC-UPBB AMD 'AM60B1 Signetics HEF4052 Motorola MCM6641 
DAC0800 3320 Signetics NE501B Siliconix DG509 MCM66L41 
DACOB01 NE5019 DG509A 2804 National MM2141 
DAC0802 3320 NE511B TeledyneP 4553 MM5257 
DACOB06 NE5119 MXD-B07 AD AD7507 tJMC2141 
DACOS07 DAS-952 Mostek MK50B16 Burr-Brown MPCBD NEC-Micro /lPD4104 
DAC0808 3320 Iialional ADCOS16 3319 Dalel MVD·807 2622 /lPD4104-3 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 
MlRuf.tlunr Rapl.tlmanl fe tAular IAanuflclurar Rapl.camanl Ie IAaslir Manufaclurer Raplacamanl Ie IAnlar l.Ianufaclurer Rapl.camlnl Ie l.Iasler 
Davici Sourci Davici PaUl Dlvlca Sourca Davlca Pagl Davlca Sourc. Davlc. P'gl Davlca Sourca Devlca Pali l 

EMM (Cont'd) XR1488 AMD MC1488 XR1588 . Sanyo LA6458A XR2201 Signetics ULN2001 
Fairchild I'A1488 Signetics MC1458 SiliconG SG2001 

4044 RCA CDM5104 Harris HA 1488 MC1558 SG3851 
TI TMS4044 Hitachi H075188 NE4558 Sprague ULN-2001 
Zilog 6104 Molorola I.IC1488 2753 SiliconG SG 1458 UUJ-2021 

Z6104 National DS1488 SG1558 ULS-2001 
Raytheon RM1488 TI MC1458 ULS-2011 

Exar Integrated Systems Signetics MC1488 MC1558 TI SN75466 
SiliconG SG 1488 RC4558 ULN2001 

XR072 Fairchild I'AF772 TI MC1488 RM4558 Toshiba T062001 
PMI OP-25 SN75188 XR2001 Exar XR2201 3200 T062101 
TI TL072 XR1489 AMO MC1489 Fairchild 9665 XR2202 Exar XR2002 

XR074 Motorola MC34004 Exu XR1489A 3188 Mitsubishi M54524 Fairchild 9666 
llalional LF347 3309,3326 Fairchild I'A1489 ','olorola 1,ICI411 2753 MC1412 
TI TL074 IlA1489A ULN2001 Mitsubishi M54525 

TL084C Hitachi H075189 XR2201 I.\otorola MC1412 2753 
XR082 RCA CA082 3348 Motorola MC1489 2753 NEC-Micro UPA2001 ULN2002 

TI TL082 /.lC1489A 2753 RIFA PB0352301 NEC-Micro UPA2002 
XR083 RCA CA083 3348 National OS1489 

PB0352311 RIFA PBD352304 
TI TL083 OS1489A 

Sanyo LB1231 PB0352314 
XR084 Fairchild I'AF774 Signetics MC1489 

SGS L201 Sanyo LB1232 

RCA CA084 3348 Signetics ULN2001 SGS L202 

TI TL084 
MC1489A SiliconG SG2001 . Signetics NE56202 

XR1200 Cherry CS1200 
SiliconG SG1489 SG3851 SiliconG SG2002 

XR1300 Cherry CS1300 
SG1489A Sprague ULN-2001 Sprague ULN-2002 

XR1310 Hitachi HAl156 TI MC1489A ULN-2021 ULN-2022 

Halional LU 131 0 3325,3328 SN75189 ULS-2001 ULS-2002 

RCA CA1310 SN75189A ULS-2011 TI SN75467 I Sanyo LA3350 . SN85189 TI SN75466 ULN2002 

Sprague ULN-2211 XR1489A AMO MC1489 ULN2001 Toshiba T062002 

ULN-3810 Exar XR1489 Toshiba TD62001 XR2203 Exar XR2003 

TI SN76115 Fairchild I'A1489 T062101 XR2204 3200 

Toshiba TA7157 I'A1489A XR2002 Exar XR2202 3200 Fairchild 9667 

I XR13600 lIalional LU13600 3326 Hitachi HD75189 Fairchild 9666 9668 

Raytheon LM13600 rAotorola I.IC1489 2753 MC1412 MC1413 

XR1400 Cherry CS1400 IAC1489A 2753 Mitsubishi M54525 /.Iotorola MC1413 2753 

XR1458 AMD 1458 National DS1489 Motorola MCU12 2753 r,1C1416 2753 

1558 OS1489A ULN2002 ULN20003 

AM1458 Signetics MC1489 NEC-Micro UPA2002 ULN2003 § Exar XR1588 MC1489A RIFA PB0352304 ULN2004 

XR4558 SiliconG . SG1489 PBD352314 RIFA PB0352303 

Fairchild I'A1458 SG1489A Sanyo LB1232 Sanyo LB1233 

~ I'A1558 TI MC1489A SGS L202 LB1234 

Harris HA-2650 3234,3287 SN75189 Signetics NE56202 SGS L203 
L204 

HA-2655 3234,3287 SN75189A SiliconG SG2002 
Signetics· ULN2003 @ HA-2665 SN85189 Sprague ULN-2002 

ULN2004 
Hitachi HA 17458 XR1524 RCA CA1524 3368 ULN-2022 

SiliconG SG2003 
Motorola MC1458 Signetics SG1524 ULS-2002 

SG2004 Hf' MC1558 SiliconG SG1524 TI SN75467 
Sprague ULN-2003 

MC4558 TI SG1524 ULN2002 ULN-2004 ~ 
MC4558C XR1568 rAotorola IAC1568 3296 Toshiba TD62002 ULN-2023 § RC1558 Raytheon RM4195 XR2003 Exar XR2203 3200 ULS-2003 
RC4558 SiliconG SG1501A XR2204 3200 ULS-2004 

National LM1458 SG1568 Fairchild 9667 TI SN75468 @ LM1558 XR1588 AMO 1458 96f)8 ULN2003 :: 
NEC-Electron I'PC 1458 1558 MC1413 ULN2004 

I'PC4558 AM1458 rAotorola IACI413 2753 Toshiba TD62003 
PMI OP-14 Exar XR1458 I.IC1416 2753 T062004 

PM1458 XR4558 ULN20003 XR2204 Exar XR2003 
PM1558 Fairchild I'A1458 

ULN2003 XR2203 3200 L.--

Raytheon RC1458 I'A1558 
ULN2004 Fairchild 9667 

RC1558 Harris HA·2650 3234,3287 
RIFA PB0352303 9668 

RC4558 HA·2655 3234,3287 
Sanyo LB1233 MC1413 

RM1558 HA·2665 
LB1234 rAotorela r,IC1413 2753 

RM4558 Hitachi HAl7458 
SGS L203 r,IC1416 2753 

RCA CA 1458 Motorola MC1458 
L204 ULN20003 

CA1558 MC1558 
Signetics ULN2003 ULN2003 

LM1458 MC4558 
ULN2004 ULN2004 

LM1558 MC4558C 
SiliconG SG2003 RIFA PB0352303 

RC4558 RC1558 
SG2004 Sanyo LB1233 

SSS1458 Sprague ULN·2003 LB1234 
SSS1558 

RC4558 ULN·2004 SGS L203 
Sanyo LA6458A 

National LM1458 ULN·2023 L204 
Signetics MC1458 LM1558 ULS·2003 Signetics ULN2003 

MC1558 NEC-Electron I'PC 1458 ULS·2004 ULN2004 
NE4558 I'PC4558 TI SN75468 SiliconG SG2003 

SiliconG SG1458 PMI OP·14 ULN2003 SG2004 
SG1558 PM1458 ULN2004 Sprague ULN·2003 

TI MC1458 PM1558 Toshiba TD62003 ULN·2004 
MC1558 Raytheon RC1458 TD62004 ULN·2023 
RC4558 RC1558 XR2201 Exar XR2001 ULS-2003 
RM4558 RC4558 Fairchild 9665 ULS-2004 

XR146 National LM140 RM1558 Mitsubishi M54524 TI SN75468 
Raytheon LM146 RM4558 r.totorola IAC1411 2753 ULN2003 

XR1468 Exar XR4195 RCA CA1458 ULN2001 ULN2004 
l.Iotorola MC1468 3296 CA1558 XR2201 Toshiba T062003 
Raytheon RC4195 LM1458 NEC·Micro UPA2001 TD62004 
SiliconG SG1468 LM1558 RIFA PBD352301 XR2207 Raytheon XR2207 

SG2501A RC4558 PBD352311 XR2211 Raytheon XR2211 
SG3501A SSS1458 Sanyo LB1231 XR2240 Fairchild I'A2240 
SG4501 SSS1558 SGS L201 Intersil ICL8240 

~ Discontrnued . The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 

CD Ie MASTER 1983 2089 



Ie MASTER 
Manufaclurer Replacemenl IC Ulsler t.lanulaclurer Replacamenl IC Mular Manulaclurer fls?lacamenl IC J.llSlar l.lanul3clurer RepIIC£l::enl 
Davlce Sourca Davlca Paga Davlce Saurce Dlvlcs PIC' Davlca Scurce Device 

Exnr Integrated Systems 
(Cont'd) 

XR2240 TI "A2240 
XR246 National LM246 

Raytheon LM246 

XR4136M 

XR4151 

XR2524 RCA CA2524 3368 XR4194 
Signetics SG2524 
SiliconG SG2524 
TI SG2524 

XR2567 Exar XR567 XR4195 
National LM567 
Raytheon XR2567 
Signetics NE567 

SE567 
XR300 r,lIcroEng 1,ICE·DI5A 4437 
XR3403 AMD LM324 

Exar XR3403C XR4202 
Fairchild "A324 XR4212 

"A3403 
Motorola LM324 

MC3403 
National LM324 
NEC·Electron "PC324 
NEC·Micro "PC324 
Raytheon LM324 

RC3403 
RC4137 

RCA CA324 
LM324 

Sanyo LA6324 
Signetics LM324 

MC3403 
SiliconG SG324 
TI LM324 

MC3403 
XR3403C AMD LM324 

Exar XR3403 3207 XR4558 
Fairchild "A324 ~ 

"A3403 
Motorola LM324 

MC3403 
National LM324 
NEC-Electron "PC324 
NEC·Micro "PC324 

,Raytheon LM324 
RC3403 
RC4137 

RCA CA324 
LM324 

Sanyo LA6324 
Signetics LM324 

MC3403 
SiliconG SG324 
TI LM324 

MC3403 
XR3403M Raytheon RM3403 
XR346 National LM346 

Raytheon LM346 
XR3503 Motorola MC3503 

Raytheon RC3503 
RM3503 
RM4137 

Signetics MC3503 
SiliconG SG3503 
TI MC3503 

XR3524 RCA CA3524 3368 
Signetics SG3524 
SiliconG SG3524 
TI SG3524 

XR400 I.1lcroEng r,ICE·ADI5C 4437 
XR4136 Exar XR4136M 

Fairchild "A4136 
MicroPwr MP5509 
PMI OP·09 

PM4135 
Raytheon RC4136 

RM4136 
SiliconG SG4136 

SG4136C 
TI RC4136 

RM4136 
XR4136M Exar XR4136 

Fairchild "A4136 XR4739 
MicroPwr MP5509 
PMI OP-09 

PM4136 
Raytheon RC4136 

RM4136 
SiliconG SG4136 

SG4136C 

~ Discontinued 

TI RC4136 
RM4136 

Raytheon RC4151 

TI 

RM4151 
RV4151 
XR4151 

MicroEng MCE·4194 
Raytheon RC4194 

SiliconG 
Exar 
I,Iolorola 
Raytheon 
SiliconG 

Plessey 
AMD 

Harris 
MicroPwr 
Motorola 
National 

RM4194 
SG4194 
XR1468 
r,:CI468 
RC4195 
SG1468 
SG2501A 
SG3501A 
SG4501 
TAB1042 
LM148 
LM248 
LM348 
HA·4741 
MP5511 
MC4741 
LM148 
LM248 
LM348 

NEC-Electron "PC4741 
PMI DP·ll 
Raytheon HA4741 

TI 

AMD 

Exar 

LM148 
LM348 
RC4156 
RM4156 
LM148 
LM248 
XR4156 
1458 
1558 
AM1458 
XR1458 
XR1588 

Fairchild "A 1458 
"A1558 

3296 

lIarrls HA·2650 3234,3287 
IIA-26553234.3287 
HA·2665 

Hitachi HA 17458 
Motorola MC1458 

National 

MC1558 
MC4558 
MC4558C 
RC1558 
RC4558 
LM1458 
LM1558 

NEC-Electron "PC 1458 

PMI 
"PC4558 
OP·14 
PM1458 
PM1558 

Raytheon RC 1458 
RC1558 
RC4558 
RM1558 
RM4558 

RCA CA1458 
CA1558 
LM1458 
LM1558 
RC4558 
SSS1458 
SSS1558 

Sanyo LA6458A 
Signetics MC 1458 

MC1558 

SiliconG 

TI 

NE4558 
SG1458 
SG1558 
~C1458 
MC1558 
RC4558 
RM4558 

Fairchild "A739 , 

Motorola 
Nallonal 
Raytheon 
SGS 
TI 

"A749 
MC1339 
W1303 
RC4739 
TBA231 
SN76131 
SN76149 

3325 

XR500 
XR5532 

XR5533 

XR5534 

XR555 

XR555M 

XR556 

XR556M 

XR558 

XR567 

l,llcroEn~ 
Signetics 

TI 

Signetics 

TI 
Datel 

Raytheon 

Signetics 

TI 

Cherry 
Exar 

l.lCE-DI5B 
NE5532 
NE5532A 
SE5532 
SE5532A 
NE5532 
NE5532A 
NE5533 
NE5533A 
SE5533 
SE5533A 
NE5533 
AM-453·2C 
AM·453-2M 
RC5534 
RM5534 
NE5534 
NE5534A 
SE5534 
SE5534A 
NE5534 
NE5534A 
CS555 
XR555M 

Fairchild "A555 
Hitachi HA 17555 
Motorola MC1455 

MC1555 
National LM555 
NEC·Eleclron "PC 1555 
Raytheon nC555 

RCA 
RM555 
CA355 
CA555 

Sanyo LB8555 
Signetics NE555 

SiliconG 
TI 

Cherry 
Exar 

SE555 
SG555 
NE555 
SE555 
CS555 
XR555 

Fairchild "A555 
Hitachi HA 17555 
Motorola MC1455 

MC1555 
National LM555 
NEC-Electron "PC1555 
Raytheon RC555 

RM555 
RCA CA355 

CA555 
Sanyo LB8555 
Signetics NE555 

SE555 
SiliconG SG555 
TI NE555 

AMD 

Exar 
Fairchild 
Motorola 

National 
Raytheon 

Signetics 

SiliconG 
TI 

AMD 

Exar 
Fairchild 
Motorola 

National 
Raytheon 

Signetics 

SiliconG 
TI 

Signetics 

Exar 
National 

SE555 
LM555 
LM556 
XR556M 
"A556 
MC3456 
MC3556 
LM556 
RC556 
RM556 
NE556 
SE556 
SG556 
NE556 
SE556 
LM555 
LM556 
XR556 
irA556 
MC3456 
MC3556 
LM556 
RC556 
RM556 
NE556 
SE556 
SG556 
NE556 
SE556 
NE558 
SE558 
XR2567 
LM567 

Pigi Davlea Snurea Davlea 

4437 XR567 

XR6118 

XR6128 

XR800 
XR8038 
XRA100 

XRB100 

XRC10DA 

XRCMA 

XRCMB 

XRCMD 

XRD100 

XRE100 

XRF100 

XRG100 

XRJ100 

XRL555 
XRL556 
XRMC 

Fairchild 

100415 

llCOl 
llC05 

11C06 
llC24 

l1C44 

llC58 

l1C70 

llC90 

llC91 
2102H 

29704 
29705 

29FOl 

29Fl0 

29F705 

Raytheon XR2567 
Signetics NE567 

Dionics . 
Sanyo 
SiliconG 
Spraguo 

Signetics 
Spragu3 
l.llcroEng 
Intersil 
Inlerdaslgn 

SE567 
DI514 
LB1290 
SG6~ 18 
UO!l-611B 
ULN·6118 
ULN·6128 
UOH·612B 
1.ICE·015D 
ICL8038 
1.1OA 
1.101.1 

MicroEng MCE·A20 
l.lCE·A20A 

Inlardoslgn 1.1 DB 
l.llcroEng 1,~CE·1\20B 
Inlerd~slgn !.lOC 
I.1\croEng 1.ICE·A20C 
InlHdnlgn r,!CA 
MasterLogic ML 100 
r,lIcroEng I.lGCll0,\ 
Monosil ML 100 
Nitron NC5100 
Inlcrda31~n 1,1CB 
MasterLogic ML 150 
r,lIcroEng 1.:GCI60Il 
Monosil ML 150 
Nitron NC5150 
InlErdaslgn I,ICD 
MasterLogic ML350 
r.llcroEna 1,;!lC350D 
Monosil ML350 
Nitron NC5350 
InlcrdulGn 1,100 
1,1\croEng I.lCE·MOD 
Cherry CS2000 
Inl&rdeslan !.lOE 
1,1lcroEng 1.ICE·A20E 
Cherry CS3000 
1~I~rd~slgn r,lCF 

',IOF 
1,1IcroEng l,lCE·A20F 
Cherry CS2500 
Inlzr~3sl;n I.IOG 
r,ilcroEng 1,:CE·A2CG 
Inltrdasl~n 1.1 OJ 
1,11 ere Eng I.lCE·A20J 
Intersil ICL7555 
Intersil ICL7556 
ICIsrd3slgn 1.1CC 
MasterLogic ML200 
1.1IcroEng 1.:GC21 DC 
Monosil ML200 
Nitron NC5200 

AMD 
Signetics 
Motorola 
Motorola 
Plessey 

Motorola 
Motorola 

Motorola 

Motorola 
Plessey 
Motorola 
Plessey 
Plessey 

Plessey 
AMD 
National 
Panasonic 
SGS 
AMD 
AMD 
Fairchild 
Ar.lD 
Fairchild 
National 
AMD 
Fairchild 
Motorola 
AMD 
Fairchild 

AM100415 
100415 
MC1688 
MC1699 
SP8610 
SP8616 
MC1690 
MC4024 
MC4324 
MC4044 
MC4344 
MC1658 
SP1658 
MC1670 
SP1670 
SP8680 
SP8685 
SP8740 
AM9102 
MM2102A 
MN2102 
M2102A 
AM29704 
AM29705 
29F705 
IIf,12901A 
F2901A 
IDM2901A 
AM2910 
F2910 
MC2910 
AM29705 
29705 

Bold face device numbers indicate manufacturers data is providiid in the IC Master on the pages noted. 

IC Uasler 
Pigs 

2043 

2B43 
4437 

4433 
4433 

4437 
4433 
4437 
4433 
4437 
4433 

4437 

4433 

4437 

4433 

4437 

4433 
4437 

4433 
4437 

4433 
4433 
4437 

. 4433 
4437 
4433 
4437 

4433 

4437 
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AlTEAf\lATE SOURCE D~u=lECTOnV 
Manufactunr RlpllClmant Ie Mutlr Manufacturer Replacamlnt Ie PAuter Ihnuflctunr r.zjlfacc",cnt Ie I,lastar Manufacturer Rt,lacsrnenl ICl.lulcr 
Davici Source Davlca Paga Dlvlce Sourci Davlca Pigi Davlca Sourca Oevlca Paga Oavlca Source Onlca Pa.e 

Fairchild (Cont'd) 3871 PMI OP-02 54145 TI SIi54145 882 54182 Fairchild 9342 
OPOl 54150 National DM54150 Hitachi 11074182 

3341 AMD 3341 PM741 TI S!l54150 883 National DM54182 
MMI 67401 SSS741 54151A National DM54151 DM74182 
Raytheon 67401 Raytheon RC741 Signetics 54151 Raytheon RM9342 

3341A AMD 2841 RM741 11 SN54151 TI SI:54182 89B 
3347 AMI S2182 RCA CA3056 SU54151A 884 SII74182 8gB 

S2183 CA741 54152A TI Sll54152A 884 54190 National DM54190 
S2185 Signetics IlA741 54153 National DM54153 Signetics 54190 

SMC SR5015 SiliconG SG300 Signetics 54153 11 SII54190 SOl 
34XXX Fairchild F4XXX SG741 TI SII54153 884 54191 National DM54191 

Hitachi HD14XXX TI IlA741 54155 National DM54155 Signetics 54191 

Motorola MC14XXX Thomson-CSF SFC2741 TI SII54155 8S6 TI SI154191 !l01 

National CD4XXX Toshiba TA7504 54156 National DM54156 54192 National DM54192 

OKI MSM4XXX 47368 AMI S6508 TI SII54156 8S6 DM7560 

SGS HCF4XXX Harris HI.I6508 54157 National DM54157 TI :;:::;-!IG2 ~~., 

"u<. 

SSS SCL4XXX 669,1333,3754 Signetics 54157 54193 National DM54193 

Solitron CM4XXX Intel 2125A TI SII54157 887 DM7563 

11 TP4000 series Motorola MCM2125 54159 TI SII54159 8B8 TI 8;154193 902 

Toshiba TC4XXX National MM74C929 5416 National DM5416 54195 Fairchild 9300 

3516 AMD AM9218 NMC6508 TI SII5416 838 National DM54195 

AMI S6831B NEC-Micro IlPD443 54160 Fairchild 9310 TI 8!:541!l5 C03 

CSG MPS2316 SSS SCM21C02 National DM54160 54196 National D1.154196 

Fairchild 68316 Toshiba TC5508 Raytheon R1.19310 Signetics 54196 

68316E 5116 Mostek MK5116 Signetics 54160 TI 8U54196 903 

F3516' llallml TP5116 3337 11 SIl54160 889 54198 National DM54198 

F35316 
SGS M5116 54161 National DM54161 TI S1l5419S 904 

F68316 1281 
5116-1 Mostek MK5117 Signetics 54161 54199 National DM54199 

GI R03-8316 
5151 Mostek MK5151 TI ' SII54161 889 TI Sll54199 905 

R03-9316 
5156 Mostek MK5156 54162 National DM54162 5420 National DM5420 

GTE Micro 2316 
/lallcnal TP5156 3337 TI 81154162 890 Signetics 5420 

Intel 2316 
SGS M5156 54163 National DM54163 TI SII5420 839 

Mostek MK34000 
5400 National DM5400 Signetics 54163 5422 TI 8115422 840 

Motorola MCM68316 
Signetics 5400 TI 81154163 890 5423 National DM5423 
11 SII5400 833 54164 National DM54164 TI SU5423 840 

MCM68A316 5401 National DM5401 DM7570 5425 National . DM5425 
MM2316 TI SII5401 833 Signetics 54164 TI SN5425 

National MM52116 5402 National DM5402 TI SI154164 891 5427 tJational DM5427 
MM5258 11 SI15402 833 54165 National DM54165 TI S1I5427 842 

NEC-EA EA2316 5403 National DM5403 DM7590 54279 Signetics 54279 
EA8316 TI SII5403 834 Signetics 54165 TI S:154279 921 

NEC-Micro IlPD2316 5404 Fairchild 9016 TI SI154165 891 54283 TI SII54283 922 
OKI MSM3870 National DM5404 54166 National DM54166 54293 11 S:154293 925 
Rockwell R2316 DM9016C Signetics 54166 54298 TI Srl5429a 926 
SGS "12316 TI SII5404 834 TI Sfl54166 891 5430 National DM5430 
Signetics TDA2600 5405 National DM5405 54167 TI SN54167 TI SII5430 842 
11 SBP8316 TI SH5405 834 5417 National DMS417 5432 National DM5432 
Toshiba TMM331A 5406 National DM5406 TI S1I5417 838 Signetics 5432 

3730 AMI S1602 TI SI15406 835 54170 National DM54170 TI SII5432 843 
Fairchild F6850 1280 5407 National DM5407 TI 8:m170 893 5437 rlational DM5437 
Fujitsu M87768A TI SI15407 835 54173 National DM54173 TI SII5437 844 

M88868A 5408 National DM5408 DM7551 5438 National DM5438 
GI AY3-1015 TI S!l5408 835 Raytheon RM8T10 11 8115438 844 

AY6-1013 5409 National 0"15409 TI S1l54173 894 5440 National DM5440 
Harris HM6402 TI SI15409 836 54174 National DM54174 TI SII5440 845 
Hllachl HD6850 1345 5410 National OM5410 Signetics 54174 5442A National DM5442 

HD68A50 1345 TI SN5410 836 11 S1l54174 895 Signetics 5442 
1,lolorola UC6850 1351 54107 Motorola MC54107 54175 National DM54175 TI SN5442 
National MM5303 National 0"154107 Signetics 54175 5443A Signetics 5443 
RCA CDP6402 11 51154107 869 TI S1I54175 895 TI SN5443 
SMC COM2017 5411 National OM5411 54176 National DM54176 5444A 11 SN5444 

COM2502H Signetics 5411 Raytheon RM8280 S~l5444A 846 
COM8017 TI SN5411 Signetics 54176 5445 National DM5445 

Western TR1402 5412 TI SN5412 837 S8280 TI SIJ5445 846 
TR1602 54121 Fairchild 9603 TI SU54176 896 SN5445A 
TR1863 National DM54121 54177 National DM54177 5446A Fairchild 93178 

3850 Mostek MK3850 Signetics 54121 DM7281 9317C 
3851 Mostek MK3851 TI SN54121 873 Raytheon RM8281 National DM5446 
3852 Mostek MK3852 54122 T/ SI154122 873 Signetics 54177 DM5447 
3853 Mostek MK3853 54123 National DM54123 S7281 Signetics 5446 
3854 Mostek MK3854 Signetics 54123 S8281 TI SN5446 
3861 Mostek MK3861 TI SII54123 874 TI S:l54177 1l!:6 S;,5446.\ 847 
3870 Mostek MK3870 54125 National DM54125 54178 Raytheon RM8270 5447A National DM5447 

SGS "13870 0"17093 Signetics S8270 Signetics 5447 
SMC MPU3870 TI SII54125 875 TI 51154178 896 TI SN5447 

3871 AMD 741 SN54425 946 54179 Raytheon RM8271 SII5447A 847 
SSS741 54126 National DM54126 Signetics S8271 5448 Fairchild 7448 

AD AD741 3153 DM7094 TI S1154179 897 National DM5448 
Fairchild IlA741 Signetics 54126 54180 National DM54180 DM7448 
Hitachi HA17741 TI 5"54126 875 Signetics 54180 DM8848 
Intersil A0741 SII54426 946 TI Sfi54180 897 Signetics N8T54 

ICL741 5413 National DM5413 54181 Fairchild 9341 TI S:15448 847 
MicroPwr MP5501 TI SN5413 837 Hitachi HD74181 SN5448A 

MP5502 401.3292 54132 National DM54132 National DM54181 SII7448 847 
OP-02 Signetics 54132 DM74181 SN7448A 

Mostek MK3871 TI SII54132 877 Raytheon RC9341 5449 TI Sil5449 847 
Motorola LM741 54136 TI SII54136 878 RM9341 5450 National DM5450 

MC1741 5414 National DM5414 Signetics 54181 TI 5115450 848 
National LM741 Signetics 5414 74181 5451 National DM5451 
NEC-Electron IlPC 151 TI SN5414 837 TI SI154181 897 TI S!l5451 848 

IlPC741 54145 Na~ional DM54145 SII74181 897 5453 National 0"15453 

• Discontinued The manufacturers report their deVices can be used as direct replacements . 
Performance details often differ, so compare the specifications considering your requirements. 
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IC MASTER 
Manullclunr Rep laeamenl 
Davlce SourcI 

Fairchild 

5453 TI 
5454 National 

TI 
5460 National 

TI 
5470 National 

TI 
5472 National 

TI 
5473 National 

Signetics 
TI 

5474 National 
Signetics 
TI 

5475 National 
Signetics 
TI 

5476 National 
Signetics 
TI 

5477 Signetics 
TI 

5480 TI 
5482 TI 
5483A Signetics 

TI 
5485 National 

Signetics 
TI 

5486. National 
Signetics 
TI 

5488 National 
Signetics 
TI 

5490 National 
TI 

5491A National 
Signetics 
TI 

5492 National 
TI 

5493A National 
Signetics 
TI 

5494 TI 

5495A National 
TI 

5496 National 
Signetics 
TI 

5497 TI 
54FOO 1.10lorola 

Signetics 
54F02 Uolorola 

Signetics 
54F04 Uolorola 

Signetics 
54F08 Uolorola 

Signetics 
54F10 Uoloroll 

Signetics 
54Fl09 Molorola 

Signetics 
54Fl1 Molorola 

Signetics 
54F138 I,lolorola 

Signetics 
54F139 I.lolorola 

Signetics 
54F20 I.lolorola 

Signetics 
54F240 I.1010rola 

Signetics 
54F241 ',Iolarola 

Signetics 
54F242 Molorola 

Signetics 
54F243 !;Iolorola 

Signetics 
54F244 Molorola 

Signetics 

• Discontinued 
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Ie Masler 
Davlce PIP 

(Cont'd) 

8115453 849 
DM5454 
8115454 850 
DM5460 
8115460 852 
DM5470 
8115470 855 
DM5472 
8115472 856 
DM5473 
5473 
8115473 856 
DM5474 
5474 
8115474 e57 
DM5475 
5475 
8115475 858 
DM5476 
5476 
8115476 858 
5477 
8115477 859 
8115480 860 
8115482 860 
5483A 
8115483A 861 
DM5485 
5485 
8115455 ee2 
DM5486 
5486 
8115486 862 
DM5488 
S8224 
SN5488 
SN5488A 
DM5490 
SN5490 
8115490A 864 
DM5491 
5491 
SN5491 
SII5491A 864 
DM5492 
SN5492 
8115492A 864 
DM5493 
5493 
SN5493 
8115493A 865 
8115494 865 
SN5494A 
DM5495 
SN5495 
8115495A 866 
DM5496 
5496 
8115496 866 
8115497 866 
I,1C54FOO 731 
54FOO 
'.IC54F02 731 
54F02 
MC54F04 731 
54F04 
I.1C54F08 731 
54F08 
MC54F10 731 
54F10 
I.\C54F109 731 
54F109 
UC54F11 731 
54Fl1 
UC54F138 731 
54F138 

• UC54F139 731 
54F139 
I.1C54F20 731 
54F20 
I.iC54F240 731 
54F240 
MC54F241 731 
54F241 
MC54F242 731 
54F242 
MC54F243 731 
54F243 
r.IC54F244 731 
54F244 

Manufaclurer Ral'lac8m8~1 ICMnler Mlnulaclurer RepllClmenl ICMuler Muullclum RepllClment IC MlSler 
Davlce Sourci Device Pigi Devici Sourci Devici Pigi Device Source Devici Pigi 

54F32 Molorola MC54F32 731 54LS03 National DM54LS03 54LS145 TI 81154L8145 882 
Signetics 54F32 Raytheon 54LS03 54LS15 Motorola SN54LS15 

54F333 Motorola MC54F333 TI 8N54L803 834 National DM54LS15 
Signetics 54F333 54LS04 Motorola SN54LS04 Raytheon 54LS15 

54F373 Molorola MC54F373 731 National DM54LS04 TI 8N54L815 838 
Signetics 54F373 Raytheon 54LS04 54LS151 AMD SN54LS151 

54F374 I.tolorola MC54F374 731 Signetics 54LS04 Motorola SN54LS151 
Signetics 54F374 TI 8N54L804 834 National DM54LS151 

54F534 Ihlorola MC54F534 731 54LS05 Motorola SN54LS05 Raytheon 54LS151 
Sigmitics 54F534 National DM54LS05 Signetics 54LS151 

54F74 Molorola MC54F74 731 Raytheon 54LS05 TI 8N54L8151 884 
Signetics 54F74 TI 8N54L805 834 54LS152 Raytheon 54LS152 

54HOO National DM54HOO 54LS08 Motorola SN54LS08 TI 81154L8152 884 
TI SN54HOO National DM54LS08 54LS153 AMD SN54LS153 

54H01 National DM54HOl Raytheon 54LS08 Motorola SN54LS153 
TI 811541101 833 Signetics 54 LS08 National DM54LS153 

54H04 National DM54H04 TI 81154L808 835 Raytheon 54LS153 
TI 811541104 834 54LS09 Motorola SN54LS09 Signetics 54LS153 

54H05 National DM54H05 National DM54LS09 JI 8N54L8153 884 
TI 8N541105 834 Raytheon 54LS09 54LS155 'Motorola SN54LS155 

54H08 National DM54H08 TI 8N54L809 836 National DM54LS155 
54H10 National DM54H10 54LS10 Motorola SN54LS10 Raytheon 54LS155 

TI 811541110 836 National DM54LS10 74LS155 
54Hl01 TI 8115411101 868 Raytheon 54LS10 TI 8N54L8155 886 
54H102 TI 8N5411102 868 Signetics 54LS10 54LS156 Motorola SN54LS156 
54H103 National DM54Hl03 TI 8N54L81 0 836 National DM54LS156 

TI 81154Hl03 868 54LS109 Motorola SN54LS109A Raytheon 54LS156 
54H106 National DM54Hl06 National DM54LS109 TI 8N54L8156 886 

TI 8115411106 869 DM54LS109A 54LS157 AMD SN54LS157 
54H108 National DM54H108 Raytheon 54LS109 Motorola SN54LS157 

TI 81154Hl08 870 National DM54LS157 .. Signetics 54LS109 
54H11 Motorola 3106 TI SN54LS109 Raytheon 54LS157 

National DM54Hll 8N54L8109A 870 Signetics 54LS157 
TI 81154H11 836 54LS11 Motorola SN54LS11 TI 8N54L8157 887 

54H183 Fairchild 934183 National DM54LS11 54LS158 AMD SN54LS158 
TI 8115411183 898 Raytheon 54LS11 Motorola SN54LS158 

54H20 National DM54H20 TI 81154L811 836 National DM54LS158 
TI 811541120 839 54LSl12 Motorola SN54LSl12A Raytheon 54LS158 

54H21 National DM54H21 Signetics 54LS158 National DM54LSl12 
TI 81154H21 840 Raytheon 54LS112 TI 81154L8158 887 

54H22 National DM54H22 Signetics 54LS112 54LS161A AMD SN54LS161A 
TI 81154H22 840 TI SN54LSl12 Motorola SN54LS161A 

54H30 National DM54H30 81154L8112A 871 National DM54LS161A 
TI 81154H30 842 54LSl13 Motorola SN54LSl13A Raytheon 54LS161 

54H40 National DM54H40 Signetics 54LS161A 
TI 81154H40 845 National DM54LS113 

TI SN54LS161 
54H50 National DM54H50 Raytheon 54LS113 

8N54L8161A 889 
TI 81154H50 848 Signetics 54LS113 

54LS164 AMD SN54LS164 
54H51 National DM54H51 TI SN54LSl13 Motorola SN54LS164 

TI 81154H51 848,849 81154L8113A 871 SN54LS164A 
54H52 National DM54H52 54LS114 Motorola SN54LS114A National DM54LSl64 National DM54LS114 TI SN54H52 

DM54LS114A DM54LS164A 
54H53 National DM54H53 

Raytheon 54LS114 
Raytheon 54LS164 

RCA CD4029 Signetics 54LS164 
Signetics HEF4029 TI SN54LSl14 TI 81154L8164 891 
TI 81154H53 849 ' SN54LS114A SN54LS164A 

54H54 National DM54H54 54LS126 Fairchild SN54LS126 54LS165 Motorola SN54LS165 
TI 81154H54 850 Motorola SN54LS126A TI 81154L8165 891 

54H55 National DM54H55 National DM54LS126 54LS168 AMD SN54LS168A 
TI 8ii54ii55 051 Raytheon 54LS126 Motorola SN54LS168 

54H60 :I..ltional DM54H60 Signetics 54LS126A National DM54LS,168 
TI 81154H60 852 TI SN54LS126 TI SN54LS168 

54H61 National DM54H61 SN54LS126A 54LS169 AMD SN54LS169A 
TI 81154H61 852 54LS13 Motorola SN54LS13 Motorola SN54LS169 

54H62 National DM54H62 National DM54LS13 National DM54LS169 
TI 81154H62 853 Raytheon 54LS13 TI SN54LS169 

54H71 National DM54H71 TI 81154L813 837 54LS170 Motorola SN54LS170 
TI 8N54H71 855 SN54S13 National DM54LS170 

54H72 National DM54H72 54LS133 Motorola SN54LS133 Raytheon 54LS170 
TI 8N541172 856 54LS136 Motorola SN54LS136 TI 8N54L8170 893 

54H74 National DM54H74 National DM54LS136 54LS173 Motorola SN54LS173A 
TI 81154H74 857 Raytheon 54LS136 National DM54LS173 

54H76 National DM54H76 Signetics 54LS136 Signetics 54LS173 
TI 81154H76 858 TI 8N54L8136 878 TI 8N54L8173A 894 

54H78 National DM54H78 .54LS138 AMD SN54LS138 54LS174 AMD SN54LS174 
TI 81154H78 859 Motorola SN54LS138 Motorola SN54LS174 

54H87 TI 81154H87 863 National DM54LS138 National DM54lS174 
54LSOO Motorola SN54LSOO Raytheon 54LS138 Raytheon 54LS174 

National DM54LSOO Signetics 54LS138 Signetics 54LS174 
Raytheon 54LSOO TI 8N54L8138 880 TI 8H54L8174 895 
Signelics 54LSOO 54LS139 AMD SN54LS139 54LS175 AMD SN54LS175 
TI 81154L800 833 Motorola SN54LS139 Motorola SN54LS175 

54LS01 Molorola SN54LSOl National DM54LS139 National DM54LS175 
National DM54LS01 Raytheon 54LS139 Raytheon 54LS175 
Raytheon 54LSOl Signetics 54LS139 Signelics 54LS175 
TI 8H54L801 833 TI 8N54L8139 880 TI 81154L8175 895 

54LS02 Motorola SN54LS02 54LS14 Motorola SN54LS14 54LS181 AMD SN54LS181 
National DM54LS02 National DM54LS14 Motorola SN54LS181 
Raytheon 54LS02 Raytheon 54LS14 Raytheon 54LS181 
Signetics 54LS02 Signetics 54LS14 Signetics 54LS181 
TI 81154L802 833 TI 8N54L814 837 TI 81154L8181 897 

54LS03 Motorola SN54LS03 54LS145 Motorola SN54LS145 54LS189 Motorola SN54LS189 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 
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Davlca Sourca Davlca Plga Davlca Sourca Davlca P.ga Davlca Sourca Davlca Plga Davlca Sourca Davlca Plga 

Fairchild (Cont'd) 54LS26 Raytheon 54LS26 . 54LS365A Motorola SN54LS365A 54LS55 TI 54LS55 
TI SU54LS26 841 Raytheon 54LS365 SII54LS55 851 

54LS189 National DM54LS189 54LS260 Motorola SN54LS260A Signetics 54LS365 54LS670 Motorola 54LS670 
TI SN54LS189 Signetics 54LS260A 54LS365A SN54LS670 

SU54LS189A 54LS266 Fairchild 9386 TI SN54LS265A National DM54LS670 
440.900 Motorola SN54LS266 SU54LS365A 935 Raytheon 54LS670 

54LS192 AMD SN54LS192 National DM54LS266 54LS366A Motorola SN54LS366A Signetics 54LS670 
Motorola SN54LS192 Raytheon 54LS266 National DM54LS366 TI SII54LS670 990 
National DM54LS192 Signetics 54LS266 Raytheon 54LS366 54LS74 Motorola SN54LS74A 
Raytheon 54LS192 TI Sfl54LS266 918 Signetics 54LS366A National DM54LS74 
Signetics 54LS192 54LS27 Motorola' SN54LS27 TI SIl54LS366A 935 DM54LS74A 
TI SIJS4LS192 902 National DM54LS27 54LS367A Motorola SN54LS367A Raytheon 54LS74 

54LS193 AMD SN54LS193 Raytheon 54LS27 National DM54LS367 Signetics 54LS74 
Motorola SNS4LS193 TI SrIS4LS27 842 Raytheon 54LS367 TI SN54LS74 
rJational DM54LS193 54LS273 AI.ID SU54LS273 1227 Signetics 54LS367 SII54LS74A 857 
R~ytheon 54LS193 ~,~ctcrcIJ S~~S~LS273 54LS367A 54LS83A Motorola SN542S83A 
Signetics 54LS193 Raytheon 54LS273 TI SIl54LS367A 936 SN54LS83A 
TI SU54LS193 902 TI SI!54LS273 919 54LS368A Motorola SN54LS368A National DM54LS83A 

54LS194A AMD SN54LS194A 54LS279 Motorola SN54LS279 National DM54LS368 Raytheon 54LS83A 
Motorola SN54LS194A National DM54LS279 Raytheon 54LS368 Signetics 54LS83 
TI SU54LSI94A S02 Raytheon 54LS279 Signetics 54LS368 54LS83A 

54LS19SA AMD SN54LS195A Signetics 54LS279 54LS368A TI Sil54LS83A 861 
Motorola SN54LS195A TI Sf154LS279 921 TI SN54L368A 54LS85 Motorola SN54LS85 
Raytheon 54LS195A 54LS28 Motorola SN54LS28 Stl54LS368A 936 National DM54LS85 
Signetics 54LS195A Raytheon 54LS28 54LS37 Motorola SN54LS37 Raytheon 54LS85 
Tf Sfl54LS195A S03 Signetics 54LS194A National DM54LS37 Signetics 54LS85 

54LS20 Motorofa SN54LS20 54LS28 Raytheon 54LS37 TI SN54LS85 

rJational DM54LS20 Tf S1I54LS28 842 Signetics 54LS37 54LS93 Motorola SN54LS93 -
Raytheon 54LS20 54LS283 Motorola SN54LS283 Tf SI154LS37 844 National DM54LS93 

Signetics 54LS20 National DM54LS283 54LS375 Motorola SN54LS375 Raytheon 54LS93 

Tf SIJS4LS20 839 Raytheon 54LS283 Raytheon 54LS375 Signetics 54LS93 

54LS21 Motorola SN54LS21 Signetics 54LS283 Signetics 54LS375 TI SII54LS93 865 

rJational DM54LS21 TI S!l54LS283 922 TI S1154LS375 938 54LS958 Motorola SN54LS95B :.: 
Raytheon 54LS21 54LS289 National DM54LS289 54LS377 A 1.1 0 S1l54LS377 1227 National DM54LS958 

TI S!l54LS21 840 TI SN54LS289 . Motorola SN54LS377 Raytheon 54LS958 0 

54LS22 Motorola SN54LS22 SII54LS289A Raytheon 54LS377 Signetics 54LS958 

rJational DM54LS22 440.924 TI SU54LS377 939 TI SII54LS95B 866 " Raytheon 54LS22 54LS293 Motorola SN54LS293 54LS378 AMD SN54LS378 54S00 Signetics 54S00 I 
TI S:I54LS22 840 National DM54LS293 Motorola SN54LS378 TI S1I54S00 833 

54LS240 AMD SN54LS240 Raytheon 54LS293 TI S1154LS378 939 54S02 Signetics 54S02 D 

MMI 54LS240 Signetics 54LS293 54LS379 AMD SN54LS379 TI SII54S02 833 

Motorola SN54LS240 TI SII54LS293 925 Motorola SN54LS379 54S05A TI SII54S05 834 "n 

Raytheon 54LS240 54LS298 AMD SN54LS298 TI SN54LS379 54S08 Signetics 54S08 u 

TI S:l54LS240 910 Motorola SN54LS298 54LS38 Motorola SN54LS38 TI SII54S08 835 . 
54LS241 AMD SN54LS241 Raytheon 54LS298 National DM54LS38 54S09 TI SI154809 836 .-

MMI 54LS241 TI SU54LS298 926 Raytheon 54LS38 54S10 TI SII54S10 836 0 

Motorola SN54LS241 54LS299 AF.lD SIl54LS299 1227 TI SIJ54LS38 844 54S11 Signetics 54S11 :.J 
Raytheon 54LS241 MMI 54LS299 54LS390 Motorola SN54LS390 . TI S1154S11 836 III 
TI SU54lS241 911 Motorola SN54LS299 TI SI154LS390 943 54S112 TI SU54S112 871 r.: 

54LS244 AMD SrJ54LS244 Raytheon 54LS299 54LS393 Motorola SN54LS393 54S113 TI S:154S113 871 ,~ 

MMI 54LS244 TI SI154LS299 927 TI SI154LS393 943 54S114 TI S1I54S114 872 , 

Motorola SN54LS244 54LS3o" Motorola SN54LS30 54LS399 AMD SN54LS399 54S132 TI SII54S132 877 

Raytheon 54LS244 National DM54LS30 Motorola SN54LS399 548133 TI SII54S133 877 
TI SII54LS399 944 54S134 TI SII54S134 877 

TI SII54LS244 912 Raytheon 54LS30 
54LS40 Motorola SN54LS40 54S135 TI SI154S135 878 .;J 

54LS245 Motorola SN54LS245 Signetics 54LS30 
TI Sfl54LS245 913 TI Sfl54LS30 842 

National DM54LS40 54S138 AMD SN54S138 ..:. 

54LS247 Motorola SN54LS247 54LS32 Fairchild 74LS32 
Raytheon 54LS40 TI SII54S138 880 
TI SII 54LS4 0 845 54S139 AMD SN54S139 

National DM54LS247 Hitachi HD74LS32 54LS42 Motorola SN54LS42 Signetics 54S139 
TI SU54LS247 913 r.lclcrcla SU54ALS32 732 National DM54LS42 TI SII54S139 880 

54LS248 Motorola SN54LS248 SN54LS32 Raytheon 54LS42 54S140 National DM548140 
National DM54L8248 8N74L832 8ignetics 54LS42 Signetics 54S140 
8ignetics 54LS248 National DM54ALS32 TI SI154LS42 845 TI SI154S140 881 
TI Sfl54LS248 914 DM54LS32 54LS47 Fairchild 74LS47 54815 TI SI454S15 838 

54LS249 Motorola SN54LS249 DM74LS32 Hitachi HD74LS47 54S151 AMD SN54S151 
National DM54LS249 Raytheon 54LS32 Motorola SN54LS47 Signetics 54S151 
TI S1I54LS249 914 74LS32 SN74LS47 TI SII54S151 884 

54LS251 AMD SN54L8251 SGS T74LS32 National DM54LS47 54S153 AMD SN54S153 
Motorola SN54LS251 Signetics 54LS32 DM74LS47 Signetics 54S153 
Raytheon 54LS251 74LS32 SG8 T74LS47 TI SII54S153 884 
8ignetics 54LS251 TI SU54LS32 843 TI SH54LS47 847 54S157 AMD SN54S157 
TI Sll54LS251 915 SU74LS32 843 SII74LS47 847 Signetics 54S157 

54LS253 AMD SIJ54LS253 54LS323 AMD S/J54LS323 54LS48 Motorola SN54LS48 TI SII54S157 887 
Motorola SN54LS253 SN74LS323 National DM54LS48 54S158 AMD SN54S158 
National DM54LS253 Fairchild 74LS323 TI SIl54LS48 847 Signetics 54S158 

DM7214 Motorola SN54LS323 54LS49 Motorola SN54LS49 TI SII54S158 887 
Raytheon 54LS253 SN74LS323 National DM54L849 54S174 AMD SN54S174 
Signetics 54LS253 Raytheon 54LS323 TI S1154LS49 847 TI S1I54S174 895 
TI SN54LS253 74LS323 54LS490 Motorola SN54LS490 54S175 AMD SN54S175 

54LS255 Raytheon 54LS255 TI SII54LS323 930 TI SH54LS490 955 Fairchild 93S411 
54LS256 Motorola SN54LS256 SN54LS323A 54LS51 Motorola SN54LS51 TI S1I54S175 895 
54LS258A AMD SN54LS258 SII74LS323 930 National DM54LS51 54S182 Fairchild 93S42 

Motorola SN54LS258A 54LS33 Motorola SN54LS33 Raytheon 54LS51 MMI 54S182 
National DM54LS258 Raytheon 54LS33 Signetics 54LS51 TI SII54S182 898 
Raytheon 54LS258 TI S!l54LS33 843 TI SII54LS51 848 54S189 AMD AM27LS03 
Signetics 54LS258 54LS347 TI SII54LS347 931 54LS54 Motorola SN54LS54 AM27S03 
TI SIJ54LS258 54LS352 Motorola SN54LS352 National DM54L854 AM54S189 

Sl154LS25BA 917 National DM54LS352 . Raytheon 54LS54 AM74S189 
54LS259 Motorola SN54LS259 TI SIl54LS352 932 TI S1I54LS54 850 SN54S189 

TI SU54LS259 917 54LS353 Motorola SN54LS353 54LS55 Motorola SN54LS55 SN74S189 
54LS26 Motorola SN54LS26 National DM54LS353 National DM54LS55 Fairchild 74S189 

National DM54LS26 TI SI154LS353 933 Raytheon 54LS55 93405 

-> Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Ie MASTER 
Muufactum Replacement te Master Manuflctum Replacement Ie Muter ~llnufacturBr RsplacBment 
Devlca Source Device Page Davlce Source Device Page Device Source Device 

Fairchild 

54S189 

54S194 

54S195 

54S20 
54S22 

54S253 

54S258 

54S260 

54S289 

54S30 
54S32 
54S40 
54S51 
54S64 
54S74 
54S86 

55107 

• Discontinued 

(Cont'd) 

Hitachi 
MMI 

National 

H074S189 
5561 
6561 
OM54S189 
OM74S189 
OM7599 
OM8599 

Raytheon RC8225 
Signetics 54S 189 

TI 

AMO 
TI 
AMO 

74S189 
SN54S189 
SN74S189 
SN54S194 
SI154S194 
SN54S195 

Fairchild 93S00M 
TI S"54S20 
National 
TI 
AMO 

OM54S22 
SII54S22 
SN54S253 

Signetics 54S253 
AMO SN54S258 
Signetics 54S258 
TI SII54S258 
Signetics 54S260 
TI SI154S260 
AMO 3101 

3101A 
31L0101 
AM27LS02 
AM27S02 
AM3101 
AM3101A 
AM5489-1 
AM54S289 
AM7489-1 
AM74S289 
SN54S289 
SN74S289 

Fairchild 7489 

Hitachi 

Intel 
Intersil 
MMI 

74S289 
H07489 
H074S289 
3101 
5501 
5560 
6560 

Motorola 4064 
National OM5489 

OM54S289 
OM7489 
OM74S289 
OM7589 
OM8589 
MM54S289 
MM74S289 

NEC-Electron I,PR2089 
!,PB2289 

Signetics 3101 

TI 

3101A 
54S301 
7489 
82S25 
N3101 
N54S289 
N74S289 
N8225 
N8255 
N82S25 
S3101 
S74S289 
S8225 
S82S25 
SN5489 
SN54S289 

902 

839 

840 

917 

918 

SII7489 ·440.863 

TI 
TI 
TI 
TI 
TI 
TI 

SN74S289 
SII54S30 
SII54S32 
SI154S40 
SI154S51 
SII54S64 
SII54S74 

Signetics 54S86 
TI S"54S86 
Motorola MC55107 
National OS55107 

TI 
LM55107A 
SN55107 
SN55107B 

842 
843 
845 
848 
853 
857 

862 

55108 

55450 

55451 

55452 

55453 

68316 

68316E 

7400 

7401 

7402 

7403 

7404 

Motorola 
National 

TI 

Signetics 
SiliconG 
TI 
National 
Signetics 
SiliccnG 
TI 
National 
Signetics 
SiliconG 
TI. 
National 

Signetics 
-5iliconG 
TI 
AMO 
AMI 
CSG 
Fairchild 

GI 

GTE Micro 
Intel 
Mostek 
Motorola 

National 

NEC-EA 

NEC-Micro 
OKI 
Rockwell 
SGS 
Signetics 
TI 
Toshiba 
AMO 
AMI 
CSG 
Fairchild 

GI 

GTE Micro 
Intel 
Mostek 
Motorola 

National 

NEC-EA 

NEC-Micro 
~ OKI 

Rockwell 
SGS 
Signetics 
TI 
Toshiba 
Hitachi 
National 
Signetics 
TI 
Toshiba 
Hitachi 
National 
TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 

MC55108 
OS55108 
LM55108A 
SN55108 
SN55108B 
55450 
SG55450 
SN55450 
OS55451 
55451 
SG55451 
SN55451 
OS55452 
55452 
SG55452 
SN55452 
OS55453 
LM55453 
55453 
SG55453 
SN55453 
AM9218 
S6831B 
MPS2316 
3516 
68316E 
F3516 
F35316 
F68316 
R03-8316 
R03-9316 
2316 
2316 
MK34000 
MCM68316 
MCM68A316 
MM2316 
MM52116 
MM5258 
EA2316 
EA8316 
!,P02316 
MSM3870 
R2316 
M2316 
TOA2600 
S8P8316 
TMM331A 
AM9218 
S68318 
MPS2316 
3516 
68316 
F3516 
F35316 
F68316 
R03-8316 
R03-9316 
2316 
2316 
MK34000 
MCM68316 
MCM68A316 
MM2316 
MM52116 
MM5258 
EA2316 
EA8316 
!,P02316 
MSM3870 
R2316 
M2316 
TOA2600 
SBP8316 
TMM331A 
H07400 
OM7400 
7400 
SII7400 
TC7400 
H07401 
OM7401 
SII7401 
H07402 
OM7402 
7402 
S"7402 
H07403 
OM7403 
7403 
SI17403 
H07404 

7404 

7405 

7406 

7407 

7408 

7409 

7410 

1281 74107 

7411 

7412 

74121 

74122 

74123 

74125 

1281 

74126 

7413 

74132 

74136 

7414 

833 
74141 

833 

833 
74145 

834 
74150 

National 
Signetics 
TI 
Toshiba 
Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
TI 
Hitachi 
National 
Signetics 
TI 
Toshiba 
Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
Signetics 
Hitachi 
TI 
Hitachi 
National 
Signetics 
TI 
Fairchild 
National 

Raytheon 

Signetics 

TI 
National 
Signetics 
TI 
Hitachi 
National 

Signetics 
TI 

Hitachi 
National 

Signetics 
TI 

Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 
TI 
Hitachi 
National 
Signetics 
TI 
Fairchild 
Hitachi 

National 

Signetics 

TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 

OM7404 
7404 
SII7404 
TC7404 
H07405 
OM7405 
7405 
SII7405 
H07406 
OM7406 
7406 
S"7406 
H07407 
OM7407 
7407 
SII7407 
H07408 
OM7408 
7408 
8117408 
H07409 
01.17409 
SII7409 
H07410 
01.17410 
7410 
SII7410 
TC7410 
H074107 
01.174107 
74107 
S:174107 
H07411 
OM7411 
7411 
H07412 
SN7412 
H074121 
OM74121 
74121 
SII74121 
9601 
OM8601 
OM9601 
RF8601 
RF9601 
8T22 
tJ8T22 
S8T22 
SII74122 
01.174123 
74123 
SII74123 
H074125 
01.174125 
OM8093 
74125 
SII74125 
SII74425 
H074126 
01.174126 
01.18094 
74126 
8"74126 
SI174426 
H07413 
01.17413 
7413 
SII7413 
H074132 
OM74132 
74132 
SII74132 
H074136 
SII74136 
H07414 
01.17414 
7414 
8117414 
93141 
H074141 
H07441 
OM74141 
01.17441 
74141 
7441 
SN74141 
H074145 
01.174145 
74145 
SII74145 
H074150 

te Master Manufacturer Replacement 
Plge Davlce Source Device 

74150 

834 
74151 

834 
74153 

835 
74155 

835 74156 

835 74157 

836 

836 

669 74159 
7416 

74160 

873 74161 

74162 

74163 

873 

874 74164 

875 
946 

74165 

875 74166 
946 

7417 

837 

74170 
877 

878 
74173 

837 

74174 

74175 
881 

74176 
882 

National 
Signetics 
TI 
Hitachi 
National 
Signetics 
TI 

Hitachi 
National 
Signetics 
TI 
National 
Signetics 
TI 
Hitachi 
National 
Signetics 
TI 
Fairchild 
Hitachi 
National 

Raytheon 

Signetics 
TI 

TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
TI 
Hitachi 
National 
Signetics 
TI 
AMO 
Hitachi 
National 

Signetics 
TI 
~l:lticnal 

Signetics 
TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
Signetics 
TI 
National 

Raytheon 
Signetics 

TI 
Hitachi 
National 
Signetics 
TI 
Hitachi 
National 
Signetics 
TI 
Fairchild 
National 

01.174150 
74150 
SII74150 
H074151 
01.174151 
74151 
SN74151 
SII74151A 
H074153 
OM74153 
74153 
SI174153 
01.174155 
74155 
SI174155 
H074156 
01.174156 
74156 
SII74156 
9322 
H074157 
01.174157 
01.18322 
OM9322 
RC9322 
RM9322 
74157 
SN29322 
SN29602 
SN39322 
SII74157 
SII74159 
H07416 
OM7416 
7416 
SII7416 
H074160 
01.174160 
74160 
SII74160 
H074161 
01.174161 
74161 
SII74161 
H074162 
01.174162 
81174162 
H074163 
01.174163 
74163 
SII74163 
74164 
H074164 
OM74164 
OM8570 
OM8579 
74164 
SII74164 
OM74165 
OM8590 
74165 
SII74165 
H074166 
OM74166 
74166 
SI174166 
H07417 
OM7417 
7417 
S1I7417 
H074170 
OM74170 
74170 
S1I74170 
OM74173 
OM8551 
RC8T10 
8T10 
N8T10 
S1174173 
H074174 
OM74174 
74174 
S1174174 
H074175 
OM74175 
74175 
SN74175 
96176 
OM74176 
OM8280 

Ie Mastar 
Page 

883 

884 

884 

886 

886 

887 
sas 

838 

889 

889 

890 

890 

891 

891 

891 

838 

893 

894 

895 

fl95 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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AL TERNATI2 SOURCE DIRECTORY 
fAinufactunr Raplacernsnt IC lAuter Manufacturer Replacement IClAntn lAanufacturer Replacement IC lAaster Manufacturer Re,lacemsnl ICl.lulsr 
Device Source Devlc. Paga Devlc. Sourca Devlca Plga Davlca Source Devlca Plge Davlca Source Device Paga 

Fairchild (Cont'd) 74293 TI SI174293 925 7483 National DM7483 7494 TI SII7494 865 
74298 Signetics 74298 Signetics 7483 7495 Hitachi HD7495 

74176 Raytheon RC8280 TI SII74298 926 TI SN7483 National DM7495 
Signetics 74176 7430 Hitachi HD7430 SI17483A 861 Signetics 7495 

N8280 National DM7430 7485 Hitachi HD7485 TI SN7495 
TI SII74176 896 Signetics 7430 National DM7485 SH7495A 866 

74177 National DM74177 TI SII7430 842 Signetics 7485 7496 Hitachi HD7496 
DM8281 7432 Hitachi HD7432 TI SII7485 862 National DM7496 

Raytheon RC8281 National DM7432 7486 Hitachi HD7486 Signetics 7496 
Signetics 74177 Signetics 7432 National DM7486 TI SII7496 866 

N8281 TI SII7432 843 Signetics 7486 7497 TI SII7497 866 
TI S1I74177 896 7437 Hitachi HD7437 TI SII7486 862 74FOO Uolorola l.!C74FOO 731 

74179 Raytheon RC8271 National DM7437 7488 Motorola MC4002 Signetics 74FOO 
Signetics N8271 Signetics 7437 National DM7488 74F02 I.!olorola r.IC74F02 731 
TI S1174179 897 TI SI17437 844 Signetics 7488 Signetics 74F02 

741eO Hitachi IID741CO 7433 Hitachi HD743a N8224 74F04 I.!otorola IAC74F04 731 
National DM74180 National DM7438 TI SN7488 Signetics 74F04 
Signetics 74180 Signetics 7438 SII7488A 863 74F08 "'olorcla 1.IC74F08 731 
TI SI174180 897 TI SII7438 844 7489 AMD 3101 ' Signetics 74F08 

74190 Hitachi HD74190 7439 Signetics 7439 3101A 74Fl0 f.lotcrola 1.!C74Fl0 731 
National DM74190 7440 Hitachi HD7440 31L0101 Signetics 74Fl0 
Signetics 74190 National DM7440 AM27LS02 74Fl09 Molorola 1.IC74Fl09 731 

TI SH74190 901 Signetics 7440 AM27S02 Signetics 74Fl09 

74191 Hitachi HD74191 TI SII7440 845 AM3101 74Fll I.'olorola 1.IC74F11 731 

National DM74~91 7442 Hitachi HD7442 AM3101A Signetics 74Fll 

Signetics 74191 National DM7442 AM5489-1 74F138 Uolorola I.1C74F138 731 

TI SII74191 901 DM8842 AM54S289 Signetics 74F138 

74192 Fairchild 9360 Signetics 7442 AM7489-1 74F139 I .• olorola r.!C74F139 731 

I 

National DM74192 TI SN7442 AM74S289 Signetics 74F139 

DM8560 SII7442A 845 SN54S289 74F157 Signetics 74F157 

Raytheon RC9360 7445 Hitachi HD7445 SN74S289 74F158 Signetics 74F158 

RM9360 National DM7445 Fairchild 54S289 74F20 l.Iolcrola r.!C74F20 731 

Signetics 74192 Signetics 7445 74S289 Signetics 74F20 

11 SII54192 902 TI SII7445 846 Hitachi HD7489 74F240 Molorola r.IC74F240 731 

SII74192 902 7446 Hitachi HD7446 HD74S289 Signetics 74F240 

74193 National DM74193 National DM7446 Intel 3101 74F241 Molorola MC74F241 731 

DM8563 TI SN7446 Intersil 5501 Signetics 74F241 

Signetics 74193 SII7446A 847 MMI 5560 74F242 Motorola r.IC74F242 731 

TI SN74129 7447 Hitachi HD7447 6560 Signetics 74F242 

SII74193 902 National DM7447 Motorola 4064 74F243 r.tolorola r.!C74F243 731 

74194 Hitachi HD74194 TI SN7447 National DM5489 Signetics 74F243 

National DM74194 SI17447A 847 DM54S289 74F244 I.'olorola r.IC74F244 731 

Signetics 74194 7448 Fairchild 5448 DM7489 Signetics 74F244 

TI SI174194 902 National DM5448 DM74S289 74F257 Signetics 74F257 

74195 National DM74195 DM7448 DM7589 74F258 Signetics 74F258 

Signetics ,74195 DM8848 DM8589 74F32 r.lolorola I.IC74F32 731 

TI SII74195 903 Signetics N8T54 MM54S289 
Signetics 74F32 

74196 National DM74196 TI SII5448 847 MM74S289 74F373 Uolorola I.IC74F373 731 

DM8290 SN5448A NEC-Electron ~PB2089 
Signetics 74F373 

74F374 1.'alorDla r.!C74F374 731 
Raytheon RC8290 SII7448 847 ~PB2289 Signetics 74F374 
Signetics 74196 SN7448A Signetics 3101 74F521 SGS T74LS247 
TI SII74196 903 7450 Hitachi HD7450 3101A Signetics 74F521 

74197 National DM74197 National DM7450 54S301 74F533 I.'olorola r.IC74F533 731 
DM8291 Signetics 7450 7489 Signetics 74F533 

Raytheon RC8291 TI SII7450 848 82S25 74F534 r.lolorola 1.IC74F534 731 
Signetics 74197 7451 Hitachi HD7451 N3101 Signetics 74F534 
TI SH74197 904 National DM7451 N54S289 74F74 I.'olorola UC74F74 731 

74198 Hitachi HD74198 Signetics 7451 N74S289 Signetics 74F74 
National DM74198 TI SII7451 848 N8225 74F86 Signetics 74F86 
Signetics 74198 7453 Hitachi HD7453 N8255 74HOO National DM74HOO 
TI SH74198 904 National DM7453 N82S25 TI SII74HOO 833 

74199 National DM74199 TI SII7453 849 S3101 74HOl Fairchild 74H08 
Signetics 74199 7454 Hitachi HD7454 S74S289 National DM74HOl 
TI SII74199 905 National DM7454 S8225 DM74H08 

7420 Fairchild 9004 TI SII7454 850 S82S25 TI SII741101 833 
Hitachi HD7420 7460 Hitachi HD7460 TI SN5489 74H04 National DM74H04 
National DM7420 National DM7460 SN54S289 TI SII74H04 834 

DM9004C TI SN7460 852 SII7489 440.863 74H05 TI SI174H05 834 
Signetics 7420 7470 Hitachi HD7470 SN74S289 74H08 Fairchild 74HOl 
TI SII7420 839 National DM7470 7490 Hitachi HD7490 : National DM74HOl 
Toshiba TC7420 TI Slf7470 855 National DM7490 DM74H08 

7421 Signetics 7421 7472 Hitachi HD7472 Signetics 7490 TI SII741101 833 
7422 Hitachi HD7422 National DM7472 TI SN7490 74H10 National DM74Hl0 

TI SI17422 840 TI S117472 856 SII7490A 864 TI SII74Hl0 836 
7423 National DM7423 7473 Hitachi HD7473 7491 Hitachi HD7491 74Hl0l Signetics 74Hl0l 

TI SII7423 840 National DM7473 National DM7491 TI SII74Hl0l 868 
7425 National DM7425 Signetics 7473 Signetics 7491 74Hl03 National DM74Hl03 

TI SII7425 841 TI SN7473 856 TI SN7491 TI SII74Hl03 868 
7426 Hitachi HD7426 7474 Hitachi HD7474 S!17491A 864 74Hl05 Fairchild 9001 

National DM7426 National DM7474 7492 Hitachi HD7492 TI SN29001 
DM8810 Signetics 7474 National DM7492 SN39001 

Signetics 7426 TI SI41474 857 Signetics 7492 74Hl06 National DM74Hl06 
TI SII7426 841 7475 Hitachi HD7475 TI SN7492 TI SI17411106 869 

7427 Hitachi HD7427 National DM7475 SII7492A 864 74Hl08 National DM74Hl08 
National DM7427 Signetics 7475 7493 Hitachi HD7493 TI SII7411108 870 
Signetics 7427 TI SII7475 858 National DM7493 74Hll National DM74Hll 
TI SII7427 842 7476 Hitachi HD7476 Signetics 7493 TI SII74Hll 836 

74279 Signetics 74279 National DM7476 TI SN7493 74H183 Hitachi HD74H183 
TI SN74279 921 Signetics 7476 SI17493A 865 TI SII7411183 898 

74283 TI SII74283 922 TI SII7476 858 7494 Hitachi HD7494 74H20 National DM74H20 
74290 TI SII74290 924 7483 Hitachi HD7483 Signetics 7494 TI SI174H20 839 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Ie MASTER 
Manufacturer Reptacemant IC !Autar 
Devlca Scurca Devlca Plge 

Fairchild (Cont'd) 

74H21 National DM74H21 
TI S1I741121 840 

74H22 TI SI1741122 840 
74H30 National DM74H30 

TI S1I741130 842 
74H40 National DM74H40 

TI S1I741140 845 
74H50 National DM74H50 

TI S1I741150 848 
74H51 National DM74H51 

TI S1I741151 848.849 
74H52 TI SN74H52 
74H53 TI SI174H53 849 
74H54 TI SI174H54 850 
74H55 TI S!174H55 851 
74H61 TI S"741161 852 
74H62 National DM74H62 

TI SI1741162 853 
74H72 TI 8"741172 856 
74H73 TI SI1741173 856 
74H74 National DM74H74 

TI S"741174 857 
74H87 TI SII74H87 863 
74LSOO Hitachi HD74LSOO 

Motorola 'SN74LSOO 
National DM74LSOO 
Raytheon 74LSOO 
SGS T74LSOO 
Signetics 74LSOO 
TI SII74LSOO 833 

74LS02 Hitachi HD74LS02 
Motorola SN74LS02 
National DM74LS02 
Raytheon 74LS02 
SGS T74LS02 
Signetics 74LS02 
TI SII74LS02 833 

74LS03 Hitachi HD74LS03 
Motorola SN74LS03 
National DM74LS03 
Raytheon 74LS03 
SGS T74LS03 
TI SI174LS03 834 

74LS04 Hitachi HD74LS04 
Motorola SN74LS04 
National DM74LS04 
Raytheon 74LS04 
SGS T74LS04 
Signetics 74LS04 
TI SII74LS04 834 

74LS05 Hitachi HD74LS05 
Motorola SN74LS05 
National DM74LS05 
NEG-Electron "PB74LS05 
Raytheon 74LS05 
SGS T74LS05 
Signetics 74LS05 
TI SIl74LS05 834 

74LS08 Hitachi HD74LS08 
Motorola SN74LS08 
National DM74LS08 
Raytheon 74LS08 
SGS T74LS08 
Signetics 74LS08 

SN74LS08 
TI SII74LS08 835 

74LS09 Hitachi HD74LS09 
Motorola SN74LS09 
National DM74LS09 
Raytheon 74LS09 
SGS T74LS09 
TI SIl74LS09 836 

74LS10 Hitachi HD74LS10 
Motorola SN74LS10 
National DM74LS10 
Raytheon 74LS10 
SGS T74LS10 
Signetics 74LS10 
TI SII74LS10 83G 

74LS109 Hitachi HD74LS109 
Motorola SN74LS109 

SN74LS109A 
National DM74LS109 
Raytheon 74LS109 
Signetics 74LS109 
TI SII74LS109A 870 

SN74S109A 
74LS11 Hitachi HD74LS11 

Motorola SN74LS11 

• Discontinued 
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Manufacturer Re~lacamant Ie !.laster tlanufacturor Replacam3nt Ie Uutar tlanufacturar Ae_lacement ICt.lntBr 
Devlca Scurce Davlca Pag' Davlcs Scurcs Davlcs Paga Davlca Scurcs Davlce Plga 

74LS11 National DM74LS11 74LS151 Signetics 74LS151 74LS170 TI S1l74LS170 893 
Raytheon 74LS11 TI SU74LS151 1184 74LS173 Motorola SN74LS173A 
SGS T74LS11 74LS153 Hitachi HD74LS153 National DM74LS173 
Signetics 74LS11 Motorola SN74LS153 Signetics 74LS173 
TI SII74LS11 836 National DM74LS153 TI SII74LS173A 094 

74LS112 Hitachi HD74LSl12 Raytheon 74LS153 74LS174 Hitachi HD74LS174 
Motorola SN74LSl12A SGS T74LS153 Motorola SN74LS174 
National DM74LSl12 Signetics 74LS153 National DM74LS174 
Raytheon 74LSl12 TI SII74lS153 884 Raytheon 74LS174 
SGS T74LSl12 74LS155 Hitachi HD74LS155 SGS T74LS174 
Signetics 74LSl12 Motorola SN74LS155 Signetics 74LS174 
TI SII74LSl12A 871 National DM74LS155 TI St174LS174 895 

74LSl13 Hitachi HD74LSl13 Raytheon 74LS155 74LS175 Hitachi HD74LS175 
Motorola 'SN74LS 113A Signetics 74LS155 Motorola SN74LS175 
National DM74LSl13 TI SII74LS155 886 Raytheon 74LS175 
Raytheon 74LSl13 74LS156 Hitachi HD74LS156 SGS T74LS175 
SGS T74LSl13 Motorola SN74LS156 Signetics 74LS175 
Signetics 74LSl13 National D.M74LS156 TI SU74LS175 895 
TI S1I74LS113A 871 Raytheon 74LS156 74LS181 Hitachi HD74LS181 

74LSl14 Hitachi HD74LSl14 SGS T74LS156 Motorola SN74LS181 
Motorola 74LSl14A, Signetics 74LS156 Raytheon 74LS181 

SN74LSl14A TI Sl174LS156 885 SGS T74LS181 
National DM74LSl14 74LS157 Hitachi HD74LS157 Signetics 74LS181 
Raytheon 74LSl14 Motorola SN74LS157 TI SIl74LS181 897 
TI SN74LSl14A National DM74LS157 74LS189 Motorola SN74LS189 

74LS125A Motorola SN74LS125A Raytheon 74LS157 National DM74LS189 
National DM74LS125 SGS T74LS157 74LS190 Hitachi HD74LS190 
Raytheon 74LS125 Signctics 74LS157 Motorola SN74LS190 
SGS T74LS125 TI S:174LS157 887 National DM74LS190 
Signetics 74LS125A 74LS158 Hitachi HD74LSl58 Raytheon 74LS190 
TI SII74LS125A 875 Motorola StI74LS158 SGS T74LS190 

74LS126 Motorola SN74LS126A National DM74LS158 TI Si174LS1Sa Sal 
National DM74LS126 Raytheon 74LS158 74LS191 Hitachi HD74LS191 
Raytheon 74LS126 SGS T74LS158 Motorola SN74LS191 
SGS T74LS126 Signetics 74LS158 National DM74LS191 
Signetics 74LS126A TI SIl74LS158 887 Raytheon 74LS191 
TI SII74LS126A 075 74LS160 Hitachi HD74LS160A SGS T74LS191 

74LS13 Hitachi HD74LS13 Motorola SN74LS160A Signetics 74LS191 
Motorola SN74LS13 National DM74LS160 TI SU74LS191 901 
National DM74LS13 Raytheon 74LS160 74LS192 Hitachi HD74LS192 
Raytheon 74LS13 Signetics . 74LS160 Motorola SN74LS192 
Signetics 74LS13 74LS160A National DM74LS192 
TI SI174LS13 837 TI S1I74LS160.\ 1i09 Raytheon 74LS192 

74LS132 Hitachi HD74LS132 74LS161A AMD SN74LS161 SGS T74LS192 
Motorola SN74LS132 Hitachi HD74LS161A Signetics 74LS192 
National DM74LS132 Motorola SN74LS161A TI Sll14LS192 902 
Raytheon 74LS132 National DM74LS161 74LS193 Hitachi HD74LS193 
SGS T74LS132 

NEG-Electron "PB7 4LS 161 Motorola SN74LS193 
Signetics 74LS132 National DM74LS193 
TI SN74LS132 Raytheon 74LS161 

Raytheon 74LS193 
74LS133 Motorola SN74LS133 Signetics 74LS161A 

SGS T74LS193 
TI SlI74LS161A 889 74LS136 Hitachi HD74LS136 

74LS162 Hitachi HD74LS162A 
Signetics 74LS193 

Motorola SN74LS136 TI SII74LS193 902 
National DM74LS136 Motorola SN74LS162A 74LS194A Hitachi HD74LS194A 
Raytheon 74LS136 National DM74LS162 Motorola SN74LS194A 
SGS T74LS136 Raytheon 74LS162 National DM74LS194 
Signetics 74LS136 SGS T74LS162 SGS T74LS194A 
TI SI174LS136 878 Signetics 74LS162A Signetics 74LS194A 

74LS138 Hit~chi HD74LS138 TI SN74LS162A TI SII74LS194A 902 
Motorola SN74LS138 74LS163 Hitachi HD74LS163 74LS195A Hitachi HD74LS195A 
National DM74LS138 HD74LS163A Motorola SN74LS195A 
Raytheon 74LS138 Motorola SN74LS163A National DM74LS195 
SGS T74LS138 National DM74LS163 Raytheon 74LS195A 
Signetics 74LS138 Raytheon 74LS163 SGS T74LS195A 
TI SII74LS136 880 SGS T74LS163 Signetics 74LS195A 

74LS139 Hitachi HD74LS139 Signetics 74LS163A TI S1l74LS195A 903 
Motorola SN74LS139 TI S!l74LS163A 890 74LS196 Hitachi HD74LS196 
National DM74LS139 74LS164 Hitachi HD74LS164 Motorola SN74LS196 
Raytheon 74LS139 Motorola SN74LS164A National DM74LS196 
SGS T74LS139 National DM74LS164 Raytheon 74LS196 
Signetics 74LS139 Raytheon 74LS164 Signetics N82S80 
TI S!l74LS139 880 SGS T74LS164 TI SIl74LS19G 903 

, 74LS14 Hitachi HD74LS14 Signetics 74LS164 74LS197 Hitachi HD74LS197 
' Motorola SN74LS14 74LS164A Motorola StI74LS197 

National DM74LS14 ,TI SU74LS164 891 National DM74LS197 
Raytheon 74LS14 74LS165 Motorola SN74LS165 Raytheon 74LS197 
Signetics 74LS14 SGS T74LS165 Signetics 74LS197 
TI SI174LS14 837 TI SU74LS165 891 TI Sll74LS197 904 

74LS145 Motorola SN74LS145 74LS168 Hitachi HD74LS168 74LS20 Hitachi HD74LS20 
TI Stl74LS145 862 Motorola StI74LS168 Motorola SN74LS20 

74LS15 Hitachi HD74LS15 National DM74LS168 National DM74LS20 
Motorola SN74LS15 Signetics 74LS168A Raytheon 74LS20 
National DM74LS15 TI SN74LS168 SGS T74LS20 
Raytheon 74LS15 74LS169 Hitachi HD74LS169 Signetics 74LS20 
SGS T74LS15 Motorola SN74LS169 TI SIl74LS20 839 
TI SIl74LS15 83B National DM74LS169 74LS21 Hitachi HD74LS21 

74LS151 Hitachi HD74LS151 Signetics 74LS169A Motorola SN74LS21 
HD74LS151A 74LS170 Motorola SN74LS170 National DM74LS21 

Motorola SN74LS151 National DM74LS170 Raytheon 74LS21 
National DM74LS151 Raytheon 74LS170 SGS T74LS21 
Raytheon 74LS151 SGS T74LS170 Signetics 74LS21 
SGS T74LS151 Signetics 74LS170 TI Srl74LS21 1140 

Bold face device numbers indicate manufacturers data is provided in the IG Master on the pages noted, 
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Fairchild (Cont'd) 74LS257A TI StJ74LS257 74LS299 TI SI174LS299 927 74LS373 Motorola SN74LS373 
74LS258A Hitachi HD74LS258 74LS30 Hitachi HD74LS30 Raytheon 74LS373 

74LS22 Hitachi HD74LS22 Motorola SN74LS258A Motorola SN74LS30 SGS T74LS373 
Motorola SN74LS22 National DM74LS258 National DM74LS30 SI~r.atlcs 74LS373 783 
National DM74LS22 Raytheon 74LS258 Raytheon 74LS30 TI Sl174LS373 937 
Raytheon 74LS22 SGS T74LS258 SGS T74LS30 74LS374 AMD SN74LS374 
SGS T74LS22 Signetics 74LS258 Signetics 74LS30 MMI 74LS374 
TI S:174LS22 840 TI SN74LS258 TI S:174LS30 842 Motorola SN74LS374 

74LS221 Hitachi HD74LS221 74LS259 Motorola SN74LS259 74LS32 Fairchild 54LS32 National DM74LS374 
Motorola SN74LS221 SGS T74LS259 HHachi HD74LS32 Raytheon 74LS374 
National DM74LS221 Signetics 74LS259 r.lntornll SIl54ALS32 732 SGS T74LS374 
Raytheon 74LS221 TI SU74LS259 917 SN54LS32 Signetics 74LS374 
TI SII74LS221 !l06 74LS26 Hitachi HD74LS26 SN74LS32 TI Sr174LS374 938 

74LS240 AMD StJ74LS240 Motorola StmLS26 National DM54ALS32 74LS375 Motorola SN74LS375 
Hitachi HD74LS240 National DM74LS26 DM54LS32 Raytheon 74LS375 
~,~ ~,~ I 7~LS2~O Raytheon 74LS26 DM74LS32 Signetics 74LS375 
Motorola SN74LS240 SGS T74LS26 Raytheon 54LS32 TI SU74LS375 938 
Raytheon 74LS240 Signetics 74LS26 74LS32 74 LS377 M.ID S1I74LS377 1227 
Signetics 74LS240 TI SU74LS26 841 SGS T74LS32 Motorola' SN74LS377 
TI S:174LS240 910 74LS260 Motorola SN74LS260 Signetics 54LS32 Raytheon 74LS377 

74LS241 AMD SN74LS241 Signetics 74LS260 74LS32 SGS T74LS377 
Hitachi HD74LS241 74LS266 Motorola St174LS266 TI S1I54LS32 843 Signetics 74LS377 
MMI 74LS241 National DM74LS266 SU14LS32 843 TI Sfl74LS377 939 
Motorola SN74LS241 Raytheon 74LS266 74LS322 AMD SN74LS322 74LS378 AMD SN74LS378 
Raytheon 74LS241 RC8242 Motorola SN74LS322 Motorola SN74LS378 
Signetics 74LS241 SGS T74LS266 Raytheon 74LS322 SGS T74LS378 
TI S!174LS241 911 Signetics 74LS266 74LS322A Signetics 74LS378 

74LS242A AMD SN74LS242 N8242 TI Sfl14LS322A 930 SN74LS378 r-"' 

Motorola SN74LS242 TI Srl74LS266 918 74LS323 AMD SN54LS323 TI SII74LS378 939 
Raytheon 74LS242 74LS27 Hitachi HD74LS27 SN74LS323 74LS379 AMD SN74LS379 
Signetics 74LS242 Motorola SN74LS27 Fairchild 54LS323 Motorola SN74LS379 
TI SU74LS242 911 National DM74LS27 Motorola SN54LS323 SGS T74LS379 

74LS243A AMD SrJ74LS243 Raytheon 74LS27 SN74LS323 TI SII74LS379 940 

~ Motorola SN74LS243 SGS T74LS27 Raytheon 54LS323 74LS38 Hitachi HD74LS38 
Raytheon 74LS243 Signetics 74LS27 74LS323 Motorola SN74LS38 
Signetics 74LS243 TI Srl74LS27 842 TI Sl154LS323 930 National DM74LS38 

~ TI S:I74LS243 912 74LS273 M.m SII74LS273 1227 SN54LS323A Raytheon 74LS38 .,5' 

74LS244 AMD SN74LS244 Motorola SN74LS273 Sfl74LS323 930 SGS T74LS38 
Hitachi HD74LS244 Raytheon 74LS273 74LS33 Motorola SN74LS33 Signetics 74LS38 .. '; 
MMI 74LS244 SGS T74LS273 Raytheon 74LS33 TI Sl174LS38 844 G Motorola SN74LS244 Signetics 74LS273 Signetics 74LS33 74LS390 Motorola· SN74LS390 
Raytheon 74LS244 TI S:I74LS273 919 TI Sl174LS33 843 SGS T74LS390 

~ Signetics 74LS244 74LS279 Hitachi HD74LS279 74LS352 Motorola SN74LS352 TI Sfl74LS390 943 
TI Sil74LS244 912 Motorola SN74LS279 National DM74LS352 74LS393 Motorola SN74LS393 ''', 

74LS245 GTEMicro G74SC245 National DM74LS279 SGS T74LS352 SGS T74LS393 

~ r.1IIsl r.lD74SC245 Raytheon 74LS279 TI SU74LS352 932 Signetics 74LS393 
702.705 

Motorola SN74LS245 
Signetics 74LS279 74LS353 Motorola DM74LS353 TI SH74LS393 943 

Plessey MV74SC245 
TI S:l74LS279 921 SN74LS353 74LS395 Motorola SN74LS395A 

~ SFI SP74SC245 761 
74LS28 Motorola SN74LS28 National DM74LS353 National DM74LS395 

SI;n&llcs 74LS245 779 
Raytheon 74LS28 SGS T74LS353 Raytheon 74LS395A 

~ N8T245 SGS T74LS28 TI SII74LS353 933 Signetics 74LS395 

TI S:174LS245 913 TI Si174LS28 842 74LS365A Motorola SN74LS365A TI S1I74LS395,\ 943 

74LS247 Hitachi HD74LS247 74LS283 Hitachi HD74LS283 National DM74LS365 74LS40 Hitachi HD74LS40 

Motorola SN74LS247 HD74LS283A Raytheon 74LS365 Motorola SN74LS40 

National DM74LS247 Motorola SN74LS283 SGS T74LS365A National DM74LS40 ¢J 
National DM74LS283 Signetics 74LS365 Raytheon 74LS40 I..:..r. 

TI S1I74LS247 913 
74LS248 Hitachi HD74LS248 Raytheon 74LS283 74LS365A SGS T74LS40 

Motorola SN74LS248 SGS T74LS283 TI SrJ74LS365,\ 935 Signetics 74LS40 

National DM74LS248 ' Signetics 74LS283 74LS366A Motorola SN74LS366A TI SI174LS40 845 

SGS T74LS248 TI SlI74LS283 922 National DM74LS366 74LS42 Hitachi HD74LS42 ---
TI SU74LS248 914 74LS289 National DM74LS289 Raytheon 74LS366 Motorola SN74LS42 

74LS249 Hitachi HD74LS249 TI SN74LS289 SGS T74LS366A National DM74LS42 

Motorola SN74LS249 74LS290 Hitachi HD74LS290 Signetics 74LS366A Raytheon 74LS42 

National DM74LS249 Motorola SN74LS290 TI St174LS366,\ 935 SGS T74LS42 

SGS T74LS249 National DM74LS290 74LS367A Hitachi HD74LS367 Signetics 74LS42 

TI SII74LS249 914 Raytheon 74LS290 HD74LS367A TI Sfl74LS42 845 

74LS251 Hitachi IlD74LS251 SGS T74LS290 Motorola SN74LS367A 74LS47 Fairchild 54LS47 

Motorola SN74LS251 Signetics 74LS290 National DM74LS367 Hitachi HD74LS47 

National DM74LS251 TI Srl74LS2S0 924 Raytheon 74LS367 Motorola SN54LS47 

Raytheon 74LS251 74LS293 Hitachi HD74LS293 SGS T74LS367A SN74LS47 

SGS T74LS251 Motorola Sra4LS293 Signetics 74LS367 National DM54LS47 

Signetics 74LS251 National DM74LS293 74LS367A DM74LS47 

TI Srl74LS251 915 SGS T74LS293 TI SII74LS367A 936 SGS T74LS47 

74LS253 Hitachi HD74LS253 . Signetics 74LS293 74LS368A Hitachi HD74LS368 TI SI154LS47 847 

Motorola SN74LS253 TI SU74LS293 925 Motorola SN73LS368A Srl74LS47 847 
National DM74LS253 74LS295A Motorola SN74LS295A SN74LS368A 74LS48 Hitachi HD74LS48 

D1.18214 Raytheon 74LS295A National DM74LS368 Motorola SN74LS48 
Raytheon 74LS253 Signetics 74LS295A Raytheon 74LS368 National DM74LS48 
SGS T74LS253 74LS295B SGS T74LS3 SGS T74LS48 
Signetics 74LS253 TI SU74LS29511 925 Signetics 74LS368 Signetics 74LS48 
TI SN74LS253 74LS298 Hitachi HD74LS298 74LS368A TI SI174LS48 847 

74LS255 Raytheon 74LS255 Motorola SN74LS298 TI S:I14LS368A 936 74LS49 Hitachi HD74LS49 
74LS256 Motorola SN74LS256 Raytheon 74LS298 74LS37 Hitachi HD74LS37 Motorola SN74LS49 

Signetics 74LS256 SGS T74LS298 Motorola SN74LS37 National DM74LS49 
74LS257A Hitachi HD74LS257 Signetics 74LS298 National DM74LS37 SGS T74LS49 

Motorola SN74LS257A TI S!l74LS29B 926 Raytheon 74LS37 TI SU74LS49 847 
National DM74LS257 74LS299 Ar.:D SU74LS299 1227 SGS T74LS37 74LS490 Motorola SN74LS490 
Raytheon 74LS257 Hitachi HD74LS299 Signetics 74LS37 SGS T74LS490 
SGS T74LS257 Motorola SN74LS299 TI Sfl74LS37 844 Signetics 74LS490 
Signetics 74LS257 Raytheon 74LS299 74LS373 AI.ID SII74LS373 1227 TI SII74LS490 955 

74LS257A SGS T74LS299 MMI 74LS373 74LS51 Hitachi HD74LS51 

¢ Dlscontmued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your reqUirements. 
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Fairchild (Cont'd) 74LS95B TI 8H74L8958 866 74S175 Hitachi HD74S175 74S289 NEC-Electron I"PB2089 
74S00 Hitachi HD74S00 National DM74S175 I"PB2289 

74LS51 Motorola SN74LS51 National DM74S00 Signetics 74S175 Signetics 3101 
National DM74LS51 Signetics 74S00 TI 8H748175 895 

I 
3101A 

Raytheon 74LS51 TI 8H74800 833 74S182 Hitachi HD74S182 54S301 
SGS T74LS51 74S02 Hitachi HD74S02 MMI 74S182 7489 
Signetics 74LS51 National DM74S02 National DM74S182 82S25 
TI 8N74L851 848 Signetics 74S02 Signetics 74S182 N3101 

74LS533 AMD SH74LS533 1227 TI 8H74S02 833 TI SH74S182 898 N54S289 
74LS534 AMD SH74LS534 1227 SH74S32 843 74S189 AMD AM27LS03 N74S289 
74LS54 Hitachi HD74LS54 74S03 Hitachi HD74S03 AM27S03 N8225 

Motorola SN74LS54 National DM74S03 AM54S189 N8255 
National DM74LS54 Signetics 74S03 AM74S189 N82S25 
Raytheon 74LS54 TI 8"74803 834 SN54S189 S3101' 
SGS T74LS54 74S04 Hitachi HD74S04 SN74S189 S74S289 
Signetics 74LS54 National DM74S04 Fairchild 54S189 S8225 
TI SH74LS54 850 Signetics 74S04 93405 S82S25 

74LS540 Motorola SN74LS540 TI 8H74804 834 Hitachi HD74S189 TI SN5489 
Signetics 74LS540 2775 74S05 Hitachi HD74S05 MMI 5561 SN54S289 
TI SH74LS540 960 National DM74S05 6561 S"7489 440.863 

74LS541 Motorola SN74LS541 Signetics 74S05 National DM54S189 SN74S289 
81gnetlcs 74L8541 2775 TI SH74S05 834 DM74S189 74S30 National DM74S30 
TI 8N74LS541 960 74S08 Signetics 74S08 DM7599 TI SH74S30 842 

74LS55 Hitachi HD74LS55 TI SH74S08 835 DM8599 74S32 Signetics 74S32 
Motorola SN74LS55 74S10 Hitachi HD74S10 Raytheon RC8225 74S40 Hitachi HD74S40 
National DM74LS55 National DM74S10 Signetics 54S189 National DM74S40 

~ 
Raytheon 74LS55 Signetics 74S10 74S189 Signetics 74S40 

.... :',': SGS T74LS55 TI SH74S10 836 TI SN54S189 TI SN74S40 845 
TI 8N74LS55 851 74S109 TI SN74S109 SN74S189 74S51 Hitachi HD74S51 

'<: ~it:} 74LS670 Motorola SN74LS670 74S11 Hitachi HD74S11 74S194 AMD SN74S194 National DM74S51 

National DM74LS670 National DM74S11 Signetics 74S194 Signetics 74S51 
i'. ~.: Raytheon 74LS670 Signetics 74S11 TI SH74S194 902 TI SfH4S51 848 

i'~' ~' 
i'.:~.! SGS T74LS670 TI SH74S11 836 74S195 AMD SN74S195 74S65 Hitachi HD74S65 

Signetics 74LS670 74S112 Hitachi HD74S112 Fairchild 93S00C National DM74S65 
:. 01., 

TI SN74LS670 990 Motorola SN74S112 National DM74S195 TI SH74S65 853 
.... .:~ 74LS74 Hitachi HD74LS74 National DM74S112 Signetics 74S195 74S74 Hitachi HD74S74 

'~ HD74LS74A Signetics 74S112 TI 8H74S195 903 National DM74S74 

.);: Motorola SN74LS74A TI SH74S112 871 74S20 Hitachi HD74S20 Signetics 74S74 

~. National DM74LS74 74S113 Hitachi HD74S113 National DM74S20 TI SH74874 857 

Raytheon 74LS74 National DM74S113 Signetics 74S20 74S86 Hitachi HD74S86 
'-,' 

Signetics 74S113 National DM74S86 

••• 

SGS T74LS74 TI 8H74S20 839 
Signetics 74LS74 TI SII74S113 871 74S22 Hitachi HD74S22 Signetics 74S86 

TI SN74LS74A 857 74S132 TI SH74S132 877 National DM74S22 TI SN74S86 862 
'. , 74LS83A Hitachi HD74LS183A 74S133 Hitachi HD74S133 TI SN74S22 840 75107 Motorola MC75107 

;:;1 
HD74LS83A National DM74S133 74S253 AMD ' SN74S253 National DS75107 

Motorola SN74LS83A 
Signetics 74S133 National DM74S253 LM75107A 

National DM74LS83A 
TI SN74S133 877 Signetics 74S253 TI SN75107 

74S135 Hitachi HD74S135 SN75107B 
Raytheon 74LS83 National DM74S135 

74S257 AMD SN54S257 75108 Motorola MC75108 , . 74LS83A SN74S257 .. Signetics 74S135 National DS75108 

L··<; I' 

Signetics 74LS83 TI SI174S135 878 Hitachi HD74S257 LM75108A 
74LS83A 74S138 AMD SN74S138 National DM7123 TI SN75108 I '. TI SH74LS83A 861 National DM74S138 DM74S257 SN75108B 

.''':{ " 

74LS85 Hitachi HD74LS85 Signetics 74S138 DM8123 75110 Hitachi HD75110 
Motorola SN74LS85 TI SI174S138 880 Signetics 54S257 Motorola MC75110 

1""'-1' 
National DM74LS85 74S139 AMD SN74S139 74S257 National LM75110 

,:.;~i.~i~ Raytheon 74LS85 National DM74S139 TI SN54S257 916 TI SN75110 

,.'1~~~~·1 Signetics 74LS85 Signetics 74S139 SH14S257 916 SN75110A 
TI SN74LS85 862 TI S"74S139 880 74S258 AMD SN74S258 75150 National DS75150 

~8 74LS86 Hitachi HD74LS86 74S140 Hitachi HD74S140 Hitachi HD74S258 TI SN75150 
Motorola SN74LS86 National DM74S140 Signetics 74S258 75154 Hitachi HD75154 
National DM74LS86 Signetics 74S140 TI SN74S258 917 National DS75154 
Raytheon 74LS86 TI 8"74S140 881 74S289 AMD 3101 SiliconG SG75154 
SGS T74LS86 74S15 Hitachi HD74S15 3101A TI SN75154 
Signetics 74LS86 National DM74S15 31L0101 7520 Motorola MC7520 
TI SN74LS86 862 TI SN74S15 838 AM27LS02 SiliconG SG7520 

74LS90 Motorola SN74LS90 74S151 AMD SN74S151 AM27S02 . TI SN7520 
National DM74LS90 Hitachi HD74S151 AM3101 7521 Motorola MC7521 
Raytheon 74LS90 National DM74S151 AM3101A National LM7521 
SGS T74LS90 Signetics 74S151 AM5489-1 SiliconG SG7521 
Signetics 74LS90 TI SN74S151 884 AM54S289 TI SN7521 
TI SN74LS90 864 74S153 AMD SN74S153 AM7489-1 7525 AMD 7525 

74LS92 Hitachi HD74LS92 Hitachi HD74S153 AM74S289 Motorola MC7525 
Motorola SN74LS92 National DM74S153 SN54S289 National LM7525 
National DM74LS92 Signetics 74S153 SN74S289 SiliconG SG7525 
Raytheon 74LS92 TI SH74S153 884 Fairchild 54S289 7529 Motorola MC7529 
SGS T74LS92 74S157 AMD SN74S157 7489 National LM7529 
Signetics 74LS92 Hitachi HD74S157 Hitachi HD7489 Raytheon RC7529 
TI SN74LS92 864 National DM74S157 HD74S289 SiliconG SG7529 

74LS93 Hitachi HD74LS93 Signetics 74S157 Intel 3101 7538 Motorola MC7538 
Motorola SN74LS93 TI 8"74S157 887 Intersil 5501 National LM7538 
National DM74LS93 74S158 AMD SN74S158 MMI 5560 SiliconG SG7538 
Raytheon 74LS93 Hitachi HD74S158 6560 7539 Motorola MC7539 
SGS T74LS93 National DM74S158 Motorola 4064 National LM7539 
Signetics 74LS93 Signetics 74S158 National DM5489 SiliconG SG7539 
TI SI174LS93 865 TI SH748158 887 DM54S289 75430 TI SN75430 

74LS95B Hitachi HD74LS95B 74S174 AMD SN74S174 DM7489 75450 Motorola MC75450 
Motorola SN74LS95B Hitachi HD74S174 DM74S289 National DS75450 
National DM74LS95B National DM74S174 DM7589 SiliconG SG75450 
Raytheon 74LS95B Signetics 74S174 DM8589 TI SN75450 
SGS T74LS95B TI S"74S174 895 MM54S289 75451 Motorola MC75451 
Signetics 74LS95B 74S175 AMD SN74S175 MM74S289 National DS75451 
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Fnirchild (Cont'd) 9099 Motor~la MC952 9317B Fairchild 5446A 93411 National OM74S206 
Raytheon RM952 9317C N82S117 

75451 SiliconG SG75451 RM999 National OM5446 N82S17 
TI SN75451 9135 Motorola MC835 OM5447 S82S117 

75452 Hitachi H075452 MC935 Signetics 5446 S82S17 
Motorola MC75452 National OM935 TI SN5446 Signetics 74S301 
National OS75452 Raytheon RC935 SI45446A 847 82S17 
SiliconG SG75452 RM935 9317C Fairchild 5446A TI SN54LS300 
TI SN75452 9157 Motorola MC857 9317B SN54S300 

75453 Hitachi H075453 MC957 National OM5446 SN54S301 
Motorola MC75453 National OM9567 OM5447 SN74206 
National OS75453 OM957 Signetics 5446 SN74LS300 

LM75453 Raytheon RC957 TI SN5446 SN74S300 

SiliconG SG75453 RM957 SII5446A 847 S"74S301 927 

TI SN75453 9158 Motorola MC858 9318 Hitachi H074148 93412 AMO AM93412 

75461 Motorola MC75401 MC!J53 National OM54148 Motorola MCM93412 

MC75461 National OM958 OM74148 93415 AMO 93415 

National OS75461 Raytheon RC958 OM8318 93425 

SiliconG SG75461 RM958 OM9318 AM93415 

TI SN75461 930 Fairchild 9930 Signetics 54148 AMI 4015 

75462 Motorola MC75402 Motorola MC830 74148 4025 

MC75462 MC930 N82148 Fairchild 93425A 

National OS75462 
National OM930 TI S1I54148 883 Fujitsu 93415 

SiliconG SG75462 
Raytheon RC930 S1174148 883 93425 

TI SN75462 
RM930 932 Fairchild 9932 Hitachi HI.12510 3789 

75471 SiliconG SG7541 
9300 Fairchild 54195 

Motorola MC932 HI.I2511 3789 

SG75471 
National OM54195 

National 01.1932 Intel 2115A 
TI SII54195 903 ---: 

TI SN75471 Raytheon RC932 Motorola MCM2115 
9301 Fairchild 9031 

75472 SiJiconG SG7542 RM932 MCM93415 
National OM8301 

9322 74157 Signetics 82S10 SG75472 01.19301 Fairchild 
TI SN75472 Raytheon RC8252 Hitachi H074157 N82S10 

75491 Motorola MC75491 RM8252 National OM74157 N82S110 

~ National OS75491 Signetics N8252 OM8322 S82S10 
S82S110 

I TI SN75491 S8252 OM9322 
TI SN54S314 

75492 Motorola MC75492 TI SN29301 Raytheon RC9322 
SN74S314 

National OS75492 SN39301 RM9322 
93417 AMO AM27S20 

TI SN75492 9304 Raytheon RC9304 Signetics 74157 
Fujitsu M87057 

75S234 TI SN75234 RM9304 TI SN29322 .~ 

75S24 Hitachi HA 1902 9308 Raytheon RC9308 SN29602 Harris HM7610 
EI 

Motorola MC7524 RM9308 SN39322 HI.1761 0-2 3696 

National 75S24 TI SN29308 SU74157 887 Intel M3601 

I 1.11.11 5300-1 
Signetics SN7524 SN39308 9328 Raytheon RCB277 6300-1 3B26 
SiliconG SG7524 S1I74116 872 Signetics NB277 

National OM54S387 
.~ 

TI SN75224 9309 National OMB309 933 Motorola MC933 OM74S387 
..-

SN7524 OM9309 National OM933 0 

9001 Fairchild 74Hl05 TI SN29309 Raytheon RC933 
Raytheon 29660 
Signetics N82S126 

TI SN29001 SN39309 RM933 

i SN39001 9310 Fairchild 54160 9334 National OMB334 
S82S126 

TI TBP24SA10 
9004 Fairchild 7420 National OM54160 01.19334 440.3967 

Hitachi H07420 Raytheon RM9310 TI SN29334 TBP24SA 101.1 
National 01.17420 Signetics 54160 SN39334 440.3967 

OM9004C TI S:l54160 889 SII54259 917 934183 Fairchild 54H183 
Signetics 7420 9311 Hitachi H074154 SII74259 917 TI SII54H183 89a 
TI SII7420 839 National 01.154154 93405 AMO AM27LS03 93419 Signetics N82S09 § 
Toshiba TC7420 01.17213 AM27S03 S82S09 -~ 

9016 Fairchild 5404 01.174154 AM54S189 9342 Fairchild 54182 
National 01.15404 OM8311 AM74S189 Hitachi H074182 

OM9016C 
OM9311 SN54S189 National 01.154182 

TI SI15404 834 
Raytheon RC9311 SN74S189 OM74182 RM9311 --9031 Fairchild 9301 Signetics 54154 

Fairchild 54S189 Raytheon RM9342 
National 01.18301 74S189 TI SII54182 898 

01.19301 
74154 

Hitachi H074S189 SI174182 8gB 
TI SN29311 

Raytheon RC8252 SN39311 MMI 5561 93421 AMO AM27LSOO 
RM8252 SI154154 8B5 6561 AM29721 

Signetics N8252 SII74154 885 National OM54S189 Fairchild 93L420 
S8252 9312 National 01.18312 OM74S189 93L421 

Tt SN29301 OM9312 01.17599 Intel 3106 
SN39301 Raytheon RC8230 01.18599 MMI 5531 

9093 Motorola MC853 RC9312 Raytheon RC8225 6531 
MC953 RM8230 Signetics 54S189 Motorola 4256 

National OM9093 RM9312 74S189 National 93L420 
Raytheon RC993 Signetics N8230 TI SN54S189 93L421 

RM993 TI SN29312 SN74S189 OM54S200 
TI SN158093 SN39312 9341 Fairchild 54181 OM74S200 

SN159093 93141 Fairchild 74141 Hitachi H074181 NEC-Electron !,PB2200 
9094 Motorola MC856 Hitachi H074141 National 01.154181 Signetics 54S200 

MC956 H07441 01.174181 54S201 
National OM9094 National 01.174141 Raytheon RC9341 74200 
Raytheon RC994 01.17441 RM9341 N82S116 

RM9094 Signetics 74141 Signetics 54181 N82S16 
RM994 7441 74181 S82S116 

TI SN158094 TI SII74141 881 TI SI154181 897 S82S16 
SN159094 9315 National OM54141 SI174181 897 TI SN54LS200 

9097 Motorola MC855 Signetics 54141 93411 AMO AM2701 SN54S200 
MC955 TI SN54141 AM27LSOl SN54S201 

National OM9097 9316 National OM9316 AM29720 SN74LS200 
Raytheon RC997 Raytheon RC9316 Fairchild 93L411 SN74S200 

RM997 RM9316 Intel 3107 SII74S201 440,905 
TI SN158097 TI SN29316 MMI 5530 93422 AMO AM93422 

SN159097 SN39316 6530 Motorola MCM93422 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
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Fairchild (Cont'd) 93450 TI TBP28SA86 93453C AMO AM27S33 93479 Signetics 82S212 
TBP2BSA86M 3978 AM27S33M N82S212 

93425A AMO 93415 93451M AMO AM27PS181 AM27S41 S82S212 
93425 AM27S181 Fairchild 93453 93510 AMO AM27PS191 

- AM93415 AM27S181M 93453M AM27PS291 
AMI 4015 AM27S281 Fujitsu MB7122 AM27S190 

4025 Fairchild 93Z451 3652 MB7134 Fairchild 93Z510 
Fairchild 93415 F93451 Harris HM76165 Fujitsu MB7137 
Fujitsu 93415 Fujitsu ",87132 3679 HM7643 MBM7138 

93425 MB7132H 3679 H 1.11643· 2 3705 Harris HM76160 
Hitachi H!.12510 3789 Harris HM7681 HM7643A MMI 631681 

HI,I2511 3789 H1.I1681·2 3711 , Hitachi HN25045 National OM77S190 
Intel 2115A Hitachi HN25089 Intel 3625A OM87S190 
Motorola MCM2115 Intel 3628 M3625 Raytheon 29680 

MCM93415 3628A MMI 5353 29683 
Signetics 82S10 3628B 53S1641 3836 Signetics 82S190 

N82S10 M3628 6353·1 3826 N82S190 
N82S110 MMI 5381·1 63S1641 S82S190 
S82S10 6381·1 3826 3826,3836 Supertex MM82S190 
S82S110 Motorola MCM7681 Motorola· MCM7643 93511 AMO AM27S191 

TI SN54S314 
Na~ional 87S181 MCM7643M Fairchild 93Z511 

SN74S314 OM77S181 National 74S573 
Fujitsu 7138 

93436 AMO AM27S12 
OM87S181 OM54S573 

MB7138 
Harris HM7620 MBM7138 
Intel M3602 OM87S228 OM54S573A Harris I1M76161 
MMI 5305 Raytheon 29631 OM74S573 Hitachi HN25169 

6305 29631A NEC·Micro IlPB426 Intel 3636B 
National OM54S570 29631AM Raytheon 29641 M3636 

OM74S570 29633 Signetics 8211S137 National 87S191 
Raytheon 29610 Signetics 825181 82S137 OM77S191 
Signetics N82S130 82HS181 N82S137 OM87S191 

" S82S130 N82S181 S82HS137 Raytheon 29631 
93438 AMO AM27S30 S82HS181 S82S137 29681A 

Harris HM7640 S82S181 TI TBP24S41 Signetics 82S191 
Intel M3604 Supertex SM82S181 440,3968 N82S191 
MMI 5340·1 TI TBP28S86 TDP24S41 1.1 S82S191 

6340·1 3826 TBP28S86M 440,3968 Supertex MM82S191 
National OM54S475 93452 AMO AM27S32 TBP28S41 5M82S191 

OM74S475 Fujitsu MB7121 TBP28S41M TI TBP28S166 
OM77S295 Harris HM7642 93453M AMO AM27S33 440.3979 
OM77S475 H,,17642·2 3705 AM27S33M 936 Motorola MC936 
OM87S295 Intel M3605 AM27S41 National OM936 
OM87S475 MMI 5352·1 Fairchild 93453 Raytheon RC936 
SN54S475 6352 93453C RM936 
SN74S475 NatioQal OM54S572 Fujitsu MB7122 9360 Fairchild 74192 

Raytheon 29624 OM74S572 MB7134 National OM74192 
Signetics N82S140 Raytheon 29640 Harris HM76165 OM8560 

S82S140 Signetics N82S136 HM7643 Raytheon RC9360 
TI TBP28SA46 440 S82S136 H1.I1643·2 3705 RM9360 

93446 AMO AM27S13 TI TBP24SA41 HM7643A Signetics 74192 
Harris HM7621 440,3968 Hitachi HN25045 TI SII54192 902 
Intel M3622 TBP24SA411.1 Intel 3625A SII74192 902 
MMI 5306 440.3968 M3625 9368 Mitel M04368 

6306 93453 AMO AM27S33 MMI 5353 937 Motorola Me837 
National OM54S571 AM27S33M 53S1641 3836 MC937 

OM74S571 AM27S41 6353·1 3826 National OM937 
Raytheon 29611 Fairchild 93453C 63S1641 Raytheon RC937 
Signetics N82S131 93453M 3826,3836 RM937 

S82S131 Fujitsu MB7122 Motorol~ MCM7643 9374 Signetics N8T74 
93448 AMO AM27S31 MB7134 MCM7643M 9386 Fairchild 54LS266 

Fujitsu MB7126 l1arris HM76165 National 74S573 Motorola SN54LS266 
Harris HM7641 HM7643 OM54S573 National OM54LS266 
Intel M3624 HU7643·2 3705 OM54S573A Raytheon 54LS266 
MMI 5341·1 HM7643A OM74S573 Signetics 54LS266 

6341·1 3826 Hitachi HN25045 NEC·Micro IlPB426 TI SII54LS266 9111 
Motorola MCM7641 Intel 3625A Raytheon 29641 

939 National OM939 
National OM54S474 93L411 AMO AM2701 

OM74S474 M3625 Signetics 82HS137 AM27LS01 
OM77S474 MMI 5353 82S137 AM29720 
OM87S474 5351641 3836 N82S137 Fairchild 93411 

Raytheon 29625 6353·1 3826 S82HS137 Intel 3107 
Signetics N82S141 63S1641 S82S137 MMI 5530 

S82S141 3826,3836 TI TBP24S41 6530 
TI TBP28S46 Motorola MCM7643 440,3968 National OM74S206 

440,3976 MCM7643M TCP24S41 I,' N82S117 
TBP28S46U National 74S573 440,3968 N82S17 

440,3976 OM54S573 TBP28S41 S82S117 
93450 AMO AM27S180 OM54S573A TBP28S41M S82S17 

AM27S280 OM74S573 93458 5ignetics N82S101 Signetics 74S301 
Fairchild 93Z450 3652 NEC·Micro IlPB426 S82S101 82S17 
Fujitsu 1,187131 3679 Raytheon 29641 93459 Signetics N82S100 TI SN54LS300 
Harris HM7680 Signetics 82HS137 SB2S100 SN54S300 
MMI 5380·1 82S137 93475 AMO 9148 SN54S301 

6380·1 3826 N82S137 AM9148 SN74206 
Motorola MCM7680 S82HS137 Fujitsu MBM2148 SN74LS300 
National OM77S180 S82S137 MBM2149 SN74S300 

OM87S180 TI TBP24S41 Itltachl HI.16148 3789 SII74S301 927 
OM875229 440,3968 Intel 214811 93L415 TI SN54LS314 

NEC·Micro IlPB408 TBP24S411.1 2149H 93L420 AMO AM27LSOO 
Raytheon 29630 440,3968 National NMC214B AM29721 
Signetics NB2S180 TB~28S41 Synertek SY2148 Fairchild 93421 

S82S180 TBP2BS41M SY2149 93L421 

~ Olscontmued 
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Fairchild (Cont'd) 93S62 Signetics S82S62 9403 Fairchild F9403 9637A TI 9637 
93Z450 AMD AM27S180 ~ignctics 9403 9637A 

93L420 Intel 3106 AM27S280 944 Motorola MC944 9640 AMD AM26S10 
MMI 5531 Fairchild 93450 National DM944 Motorola DC26S10 

6531 FuJitsu 1.187131 3679 Raytheon RC944 National DS26S10 
Motorola 4256 Harris HM7680 RM944 TI AM26 
National 93L420 MMI 5380-1 945 Motorola MC945 9643 TI 9643 

93L421 6380-1 3826 National DM945 9665 Exar XR2001 
DM54S200 Motorola MCM7680 Raytheon RC945 XR2201 3200 
OM74S200 National DM77S180 RM945 Mitsubishi M54524 

NEC-Electron I'PB2200 DM87S180 946 Motorola MC946 Uaterala 1.ICI411 2753 
Signetics 54S200 DM87S229 National DM946 ULN2001 

54S201 NEC-Micro I'PB408 Raytheon RC946 XR2201 
74200 Raytheon 29630 RM946 NEC-Micro UPA2001 
N82S116 Signetics N82S180 948 Motorola MC948 RIFA PBD352301 
N82S16 S82S180 National DM948 PBD352311 
S82S116 TI TBP28SA86 Raytheon RC948 Sanyo LB1231 
S82S16 T8P288A86r.1 3978 RM948 SGS L201 

TI SN54LS200 93Z451 AMD AM27PS181 949 Motorola MC949 Signetics ULN2001 
SN54S200 AM27S181 National DM949 SiliconG SG2001 
SN54S201 AM27S181M Raytheon RC949 SG3851 
SN74LS200 AM27S281 RM949 Sprague ULN-2001 
SN74S200 Fairchild 93451M 950 Motorola MC950 ULN-2021 
SI174S201 440.905 F93451 Raytheon RC950 ULS-2001 

93L421 AMD AM27LSOO FuJitsu 1.187132 3679 RM950 ULS-2011 

AM29721 1.18713211 3679 951 Fairchild 9951 TI SN75466 

Fairchild 93421 Harris HM7681 Motorola MC851 ULN2001 

93L420 111.17681-2 3711 MC852 Toshiba TD62001 r---

Intel 3106 Hitachi HN25039 MC951 TD62101 

MMI 5531 Intel 3628 Raytheon RC951 9666 Exar XR2002 

6531 3628A RM951 XR2202 3200 

Motorola 4256 3628B TI SN15851 Fairchild MC1412 

National 93L420 M3628 SN15951 Mitsubishi M54525 

I 93L421 MMI 5381-1 95H90 Plessey SP8640 1.laterela 1.:CI412 2753 

DM54S200 6381-1 3826 SP8647 ULN2002 

DM74S200 Motorola MCM7681 9601 Fairchild 74122 NEC-Micro UPA2002 

NEC-Electron I'PB2200 National 87S181 National DM8601 RIFA PBD352304 6 

Signetics 54S200 DM77S181 DM9601 PBD352314 

~ 54S201 DM87S181 Raytheon RF8601 Sanyo LB1232 

74200 DM87S228 RF9601 SGS L?02 

N82S116 Raytheon 29631 Signetics 8T22 Slgnctlcs NE~G202 

N82S16 29631A N8T22 SiliconG SG2002 

~ S82S116 29631AM S8T22 Sprague UU~-2002 

S82S16 29633 TI SII74122 873 ULN-2022 

TI SN54LS200 Signetics 825181 9602 National DM8602 ULS-2002 

~ SN54S200 82HS181 DM9602 TI SN75467 

SN54S201 N82S181 Raytheon RF8602 ULN2002 

SN74LS200 S82HS181 RF9602 Toshiba TD62002 

I~! SN74S200 S82S181 TI SN39602 9667 Exar XR2003 

SII74S201 440.905 
Supertex SM82S181 9603 Fairchild 54121 XR2203 3200 q 
TI TBP28S86 National 01.154121 XR2204 3200 

93L422 AMD AM93L422 TBP28S86M Signetics 54121 Fairchild 9668 ; Motorola MCM93L422 93Z510 AMD AM27PS191 TI 81154121 873 MC1413 
93L451 Signetics N82LS181 AM27PS291 961 Motorola MC961 r.latcrola rm413 2753 

S82LS181 AM27S190 National DM961 r.IC1416 2753 
TI TBP28L86 Fairchild 93510 DM962 ULN20003 

440,3972 
Fujitsu MB7137 Raytheon RC961 ULN2003 

93S00C AMD SN74S195 
MBM7138 RM961 ULN2004 

Fairchild 74S195 Harris HM76160 96114 Fairchild 9614 RIFA PBD352303 
National DM74S195 MMI 631681 TI SN55114 Sanyo LB1233 
Signetics 74S195 National DM77S190 SN75114 LB1234 --
TI 81m8195 903 DM87S190 96115 Fairchild 9615 SGS L203 

93S00M AMD SN54S195 Raytheon 29680 TI 9615 L204 
Fairchild 54S195 29683 SN55115 Signetics ULN2003 

93S10 AMD SN54LS160A Signetics 82S190 SN75115 ULN2004 . 
81174S160 1227 N82S190 9614 Fairchild 96114 SiliconG SG2003 

Motorola SN54LS160A S82S190 TI SN55114 SG2004 
National DM54LS160 Supertex MM82S190 SN75114 Sprague ULN-2003 
Raytheon 54LS160 93Z511 AMD AM27S191 9615 Fairchild 96115 ULN-2004 
Signetics 54LS160 Fairchild 93511 TI 9615 ULN-2023 

54LS160A Fujitsu 7138 SN55115 ULS-2003 
TI 81154LS160A 889 MB7138 SN75115 ULS-2004 

93S12 Signetics S82S30 MBM7138 96176 Fairchild 74176 TI SN75468 
93S411 AMD SN54S175 Harris HM76161 National DM74176 ULN2003 

Fairchild 54S175 Hitachi HN25169 DM8280 ULN2004 
TI 811548175 895 Intel 3636B Raytheon RC8280 Toshiba TD62003 

93S41C AMD SN74S181 1.13636 Signetics 74176 TD62004 
Hitachi H074S181 National 87S191 N8280 9668 Exar XR2003 
Signetics 74S181 DM77S191 TI 81174175 896 XR2203 3200 
TI SN74S181 OM87S191 962 Motorola MC962 Xn2204 3200 

93S41M AMD SN54S181 Raytheon 29681 National DM962 Fairchild 9667 
Signetics 54S181 29681A Raytheon RC962 MC1413 
TI 81154S181 897 Signetics 82S191 RM962 I,laterala 1,!CI413 2753 

93S42 Fairchild 54S182 N82S191 9627 TI SN75152 r.IC1416 2753 
MMI 54S182 S82S191 963 Fairchild 9963 ULN20003 
TI 811548182 898 Supertex MM82S191 Motorola MC963 ULN2003 

93S46 Fairchild 93S47 SM82S191 National DM963 ULN2004 
National 01.17160 TI TBP288166 Raytheon RC963 RIFA PBD352303 

DM8160 440.3979 RM963 Sanyo LB1233 
93S47 Fairchild 93S46 9401 Fairchild F9401 9636A Motorola MC3488 LB1234 

National DM7160 Motorola MC8503 TI 9636· SGS L203 
DM8160 Signetics 9401 963!lA L204 

• Discontinued The manufacturers report their devices can be used as direct replacements . 
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Fairchild (Cont'd) F-3564-25 Mostek MK36000-4 F10132 Motorola MC10132 F10415 Motorola P.lCP.l10146 3839 
Motorola MCM67365-25 Signetics 10132 National DM10415 

9668 Signetics ULN2003 NEC-EA IIPD2/8364-20 F10133 Hitachi HD10133 Siemens GXB10415 
ULN2004 Signetics 2064-20 Motorola MC10133 Signetics 10146 

SiliconG SG2003 Synertek SY2364-2 Signetics 10133 F10416 Motorola MCM10149 
SG2004 F100101 Signetics 100101 F10134 Hitachi HD10134 Signetics 10149 

Sprague UUJ-2003 F100102 Signetics 100102 Motorola MC10134 N10149 
ULN-2004 F100107 Signetics 100107 Signetics 10134 F10422 Fujitsu MBM10422 
ULN-2023 F100114 Signetics 100114 F10135 Motorola MC10135 Hitachi HI:110422 3789 
ULS-2003 F100117 Signetics 100117 Signetics 10135 Motorola ',IW10422 3839 
ULS-2004 F100118 Signetics 100118 F10136 Hitachi HD10136 Nallonal DM10422 3854 

TI SN75468 F100122 Signetics 100122 Motorola MC10136 F10470 AMD AM10470 
ULN2003 F100155 Signetics 100155 Signetics 10136 Fulltsu 1.tBI,110470 3681 
ULN2004 F100158 Signetics 100158 F10137 Motorola MC10137 Hitachi HI.110470 3789 

Toshiba TD62003 F100160 Signetics 100160 Signetics 10137 Motorola MCM10470 
TD62004 F100163 Signetics 100163 F10141 Motorola MC10141 Hallonal 01;110470 3855 

97L412 AMD AM93L412 F100166 Signetics 100166 Signetics 10141 Signetics 10470 
9930 Fairchild 930 F100171 / Signetics 100171 . F10144 Motorola MCr.110144 3839 F10474 AMD AM10474 

Motorola MCB30 F100470 AMD AM100470 Signetics 10144 Fulltsu I.IBM1D474 3681 
MC930 Fulitsu I.! B 1,11 00470 3681 TI SN10144 Hitachi HI:!lD47D 3789 

National DM930 F100474 AMD AM 100474 F10145A Motorola I:tCrUD145 3839 F10501 Motorola MC10501 
Raytheon RC930 Hitachi HM100474 Signetics N10145 F10502 Motorola MC10502 

RM930 F10100 Motorola MC10100 F1015B Motorola MC1015B F10503 Motorola MC10503 
9932 Fairchild 932 Signetics 10100 Signetics 1015B F10504 Motorola MC10504 

Motorola MC932 F10101 Hitachi HD10101 F10159 Motorola. MC10159 F10505 Motorola MC10505 
National DM932 Motorola MC10101 Signetics 10159 F10506 Motorola MC10506 
Raytheon RC932 Signetics 10101 F10160 Hitachi HD10160 F10507 Motorola MC10507 

RM932 F10102 Hitachi HD10102 Motorola MC10160 F10509 Motorola MC10509 
9933 Raytheon RM933 Motorola MC10102 Signetics 10160 F10513 Motorola MC10513 
9935 Raytheon RM935 Signetics 10102 F10161 Hitachi HD10161 F10514 Motorola MC10514 
9936 Raytheon RM936 F10103 Motorola MC10103 Motorola MC10161 F10515 Motorola MC10515 

9937 Raytheon RM937 Signetics 10103 NEC-Electron IIPB10161 F10516 Motorola MC10516 

9941 Raytheon RM941 F10104 Hitachi HD10104 Signetics 10161 F10524 Motorola MC10524 

9944 Raytheon RM944 Motorola MC10104 F10162 Hitachi HD10162 F10525 Motorola MC10525 

9945 Raytheon RM945 Signetics 10104 Motorola MC10162 F10530 Motorola MC10530 

9946 Raytheon RM946 F10105 Hitachi HD10105 Signetics 10162 F10531 Motorola MC10531 

9948 Raytheon RM948 Motorola MC10105 F10164 Hitachi HD10164 F10535 Motorola MC10535 

9950 Raytheon RM950 Signetics 10105 Motorola MC10164 F10541 Motorola MC10541 

9951 Fairchild 951 F10106 Hitachi HD10106 Signetics 10164 F1055B Motorola MC10558 

Motorola MCB51 Motorola MC10106 Tl SN10164 F10562 Motorola MC10562 

MCB52 Signetics 10106 F10165 . Hitachi HD10165 F10564 Motorola MC10564 

MC951 F10107 Hitachi HD10107 Motorola MC10165 F10566 Motorola MC10566 

Raytheon RC951 Motorola MC10107 Signetics 10165 F10574 Motorola MC10574 

RM951 Signetics 10107 F1016B Motorola MC10168 F10576 Motorola MC10576 

Tl SN15B51 F10109 Hitachi HD10109 F10171 Motorola MC10171 F1600B National NS16008 

SN15951 Motorola MC10109 Signetics 10171 F16016 National NS16016 
F16032 National NS16032 9961 Raytheon RM961 Signetics 10109 F10172 Motorola MC10172 
F160B1 Hallonal 11816081 1426 9962 Raytheon RM962 F10110 Hitachi HD10110 Signetics 10172 
F160B2 Nallonal "816082 1428 9963 Fairchild 963 Motorola MC10110 F10173 Motorola MC10173 F16105 National NS16105 

Motorola MC963 Signetics 10110 Signetics 10173 F16201 National NS16201 
National DM963 F10111 Hitachi HD10111 F10174 Hitachi HD10174 F16202 National NS16202 
Raytheon RC963 Motorola MC10111 Motorola MC10174 F16203 National NS16203 

RM963 Signetics 10111 Signetics 10174 F16413 National NS16413 
DAC-08 AMD 140B F10113 Motorola MC10113 Tl SN10174 F16425 National NS16425 

150B Signetics 10113 F10175 Hitachi HD10175 F16456 National NS16456 
AM150B F10114 Motorola MC10114 Motorola MC10175 F1648B National NS16488 
SSS1408 Signetics 10114 Signetics 10175 F16802 National' NS16B02 

AD AD140B F10115 Motorola MC10115 Tl SN10175 F16K AMD 9016 
ADOAC-08 3164 Signetics 10115 F10176 Motorola MC10176 

I AM9016 
Datel DAC-OBB F10116 Hitachi HD10116 Signetics 10176 Fairchild F4116 

DAC-IBBC Motorola MC10116 F10177 Motorola MC10177 Fujitsu MB8116 
DAC-IC8B National DM10116 F1017B Motorola MC10178 Hitachi HM4716 
OAC-IC8BC 2621 Signetics 10116 Signetics 10178 Intel 2117 

1 

DAC-IC8BM F10117 Hitachi HD10117 F10179 Hitachi HD10179 Intersil IM7116 
Fairchild MAOB02M Motorola MC10117 Motorola MC10179 ITT ITT4116 

IIAOB01 Signetics 10117 Signetics 10179 Mostek MK4116 
IIA0802 F10118 Hitachi HD10118 F101BO Hitachi HD101BO Motorola MCM4116 

Motorola DAC-OB Motorola MC10118 Motorola MC10180 National MM5290 
MC1408 Signetics 10118 Signetics 10180 NEC-Micro IIPD416 
MC1508 F10119 Hitachi HD10119 F10181 Hitachi HD10181 Panasonic MN4116 

National DAC-OBOO Motorola. MC10119 Motorola MC101B1 SGS M4116 
DACOBOO 3320 Signetics 10119 Signetics 10181 Siemens HYB4116 
DAC0801 F10121 Hitachi HD10121 F10186 Motorola MC10186 Signetics 2690 
OAC0802 3320 Motorola MC10121 Signetics 10186 2960 
DAC0806 Signetics 10121 F10192 Motorola MC10192 Signetics 2960 
DACOB07 F10123 Motorola MC10123 Signetics 10192 Sprague UCN4116 
DACOS08 3320 Signetics 10123 F10210 Motorola MC10210 TI TMS4116 

NEC-Electron IIPC624 F10124 Hitachi HD10124 Signetics 10210 Toshiba TMM416 
PMI DAC-08 Motorola MC10124 F10211 Motorola MC10211 Zilog Z6116 

DAC-09 Signetics 10124 Signetics 10211 F2114 AMD 2114 
DAC-140B F10125 Hitachi HD10125 F10212 Motorola MC10212 9114 
DAC-150B Motorola MC10125 Signetics 10212 CSG MCS2114 
DAC1408 Signetics 10125 F10216 Motorola MC10216 MPS2114 
DAC150B F10130 Hitachi HD10130 Sign~tics 10216 EMM 2114 

Raytheon DAC-OB Motorola MC10130 F10231 Motorola MC10231 Fujitsu MB8114 
Signetics MC140B Signetics 1010130 Signetics 10231 GTEMicro 2114 

MC1508 10130 F10414 Motorola I.1CM10152 3839 Hitachi 472114 
SE5008 F10131 Hitachi HD10131 National DM10414 HM2114 
SE5009 Motorola MC10131 F10415 AMD AM10415 HM472114 

F-3564-25 AMD AM92640 Signetics 10131 Hitachi HP.l2110 3789 Intel 2114 
AMI S68B364 F10132 Hitachi HD10132 H,.,2112 3789 2114A 

~ Dlscontmued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Devlca Socrce Devlc. Pa;3 Davlca Scurc. Devlca PaCI Davlca Sourca Devlca Pa •• Davlca Saurca Davlca PI •• 

Fairchild (Cont'd) F351G Toshiba TMM331A F4DD1 Sanyo LC4DD1B F4D13 Motorola MC14D13 
F3528 AD AD515 SGS HCF4D01 National CD4013 

F2114 Intersil 2114 [Jurr-[Jrown 3528 Signetics HEF4DDI MM74C74 
IM2114 Fujitsu MB8128 SSS SCL4DDI OKI MSM4D13 

MicroPwr MP2114 1.!D8416 3676 Solitron CM4DDI RCA CD4013 
MP2114C Harris HM6116 Toshiba TC40Dl Sanyo LC4013 

Mitsubishi M5L2114 Hitachi HM6116 F40014 Hitachi HD14584 SGS HCF4013 
Motorola MCM2114 lOT IDT6116 Motorola MC14584 Signetics HEF4013 

MCM21L 14 MicroPwr MP6116 National CD40106 SSS SCL4013 
National MM2114 Mitsubishi M5K8725 CD4584 Solitron CM4013 
NEC-Micro /LPD2114 NEC-Micro /LPD446 MM54C14 Toshiba TC4013 
0)(1 1.1Sr,1Z114 3373 OKI r.1S~.'2128 3873 MM74C14 F4014 Hitachi HD14014 
Panasonic MN2114 1.lsr.15128 3873 RCA CD401D6 Motorola MC14014 
Supertex CM2114 RCA CDM6116 SGS HCF40106 rlational CD4014 
Sywtsk SY2114 3941 Synertek SY2128 Signetics HEF40106 RCA CD4D14 
TI TMS4045 SY2129 SSS SCL4584 SGS HCF4014 

TMS40L45 11 TMS4Dltl F4DD2 Hitachi HD14DD2 Signetics HEF4014 
Toshiba TMM314 Toshiba TC5516 Motorola MC14002 SSS SCL4014 

TMM314A TMM2016 National CD4D02 Solitron CM4Q14 
F270a AMD 2708 F35315 AMD AM9218 RCA CD4D02 Toshiba TC4014 

Hitachi HN462708 AMI S68318 SGS HCF40D2 F4015 Hitachi HD14015 
Motorola MC27A08 CSG MPS2316 Signetics HEF4002 Motorola MC14015 

MCM2708 Fairchild 3516 SSS SCL4002 National CD4015 
National MM2708 68316 Solitron CM4002 MM74C164 
NEC-EA EA2708 68316E TI TP4002 OKI MSM4015 
Panasonic MN2708 F3516 Toshiba TC4002 RCA CD4015 
Rockwell 2708 F68316 12Bl F4006 Hitachi HD14006 Sanyo LC4015 
SGS M2708 GI R03-8316 Motorola MC14006 SGS HCF4015 -
TI TMS2708 R03-9316 National CD4006 Signetics HEF4015 

F2716 AMD 2716 GTEMicro 2316 RCA CD4006 SSS SCL4015 
Fujitsu MBM2716 Intel 2316 SGS HCF4006 Solitron CM4015 
IlllacM 1H!462716 3789 Mostek MK34000 SSS SCL4006 Toshiba TC4015 
Int:1 2716 3818,3822 Motorola MCM68316 Solitron CM4006 F4016 Fairchild F4066 ~. M2716 MCM68A316 Toshiba TC4006 Hitachi HD14016 I':; 

Mitsubishi M5L2716 MM2316 F4007 Hitachi HD14007 HD14066 

~ . Mostek MK2716 National MM52116 Motorola MC14007 MicroPwr MP7516 
Motorola MCM2716 MM5258 National CD4007 Motorola MC14016 
National MM2716 NEC-EA EA2316 RCA CD4007 MC14066 I I 
NEC-Micro /LPD2716 EA8316 SGS HCF4007 rlational CD4016 § OKI l,lS:,12716 3873 NEC-Micro /LPD2316 Signetics HEF4007 CD40GG 
Panasonic MN2716 OKI MSM3870 
SGS M2716 Rockwell R2316 

SSS SCL4007 nCII 
I 

CIl·WIG 

~ 
Solitron CM4007 C[)·lOGG 

TI TMS2516 SGS M2316 Toshiba TC4007 SJI1Yo LC4016 
F2732 AMD 2732 Signetics TDA26DO F4DD8 Hitachi HD14D08 LC4DG6 

IIII:c~1 IHl462732 3789 TI SBP8316 ::;-, 
Intel 2732 Toshiba TMM331A 

Motorola MC14D08 SGS HCF4D16 (.;) 
2732A 3819,3822 F3532 AMD 9232 

National CD4D08 HCF4D66 t!lJ MM74C83 Signetics HEF4016 
M2732 AMI S68322 RCA CD4D08 HEF4D66 !~~ Mitsubishi M5L2732 S68A332 

SGS HCF4D08 N4D66 
National MM2732 CSG MPS2332 Signetics HEF4DD8 SSS SCL4016 ~ NMC2732 GI R03-9332 

SSS SCL4DD8 SCL4D66 § NEC-Micro /LPD2732 GTEMicro 2332 
Solitron CM4008 Solitron CM4016 .0( 

Toshiba TMM2732 Intersil IM7332 
Toshiba TC40D8 CM4066 

TMM324C Motorola MC68332 0i Universal UM2732 MCM68332 F40085 Hitachi HD14585 HCF4016 

F2847 AMD 2847 r.~CI.I6aA332 3840 Motorola MC14585 Toshiba TC4016 ~ 
F2901A M.1D !.l,12901A 1201 National MM52132 National MM74C85 TC4066 

Fairchild 29F01 NEC-EA EA8332 RCA CD4585 F40160 Hitachi HD14160 

National IDM2901A NEC-Micro /LPD2332 Signetics HEF4585 Motorola MC14160 

F2903 M.lD A!A2903 1203 RCA CDM5333 SSS SCL4585 National CD40160 

Motorola MC2903 Rockwell R2332 Toshiba TC45B5 MM54C160 ----
F2910 AMD AM2910 SiliconG SG3532 F40089 National MM74C89 MM74C160 

Fairchild 29F10 SMC ROM4732 F40097 Hitachi HD14503 RCA CD40160 

Motorola MC2910 Symtck SY2332 3950 Motorola MC14503 SGS HCF40160 

F29704 AMD 29704 TI 4732 National CD45D3 Signetics HEF4060 

F29705 AMD 29705 TMS4732 MMBOC97 SSS SCL4160 

F3516 AMD AM9218 Toshiba TMM333 RCA CD4503 Toshiba TC40160 

AMI S68318 Universal UM2332 Signetics HEF40D97 F40161 Hitachi HD14161 

CSG MPS2316 F3532-35 Universal UM2332-35 F40098 National MM8DC98 Motorola MC14161 

Fairchild 3516 F3533 AMD AM9233 Signetics HEF40098 National CD40161 

68316 AUI S2333 3608 F4011 Hitachi HD14011 MM54C161 

68316E CSG MPS2333 Motorola MC14011 MM74C161 

F35316 GI R03-9333 National CD4011 RCA CD40161 

F68316 1281 Intel 2332 MM74COO SGS HCF40161 

GI R03-8316 NEC-EA B332 OKI MSM4011 Signetics tlEF40161 

R03-9316 EA8333 RCA CD4011 SSS SCL4161 

GTE Micro 2316 RCA CDM5332 Sanyo LC4011 Toshiba TC40161 
Intel 2316 Signetics 2332 SGS HCF4011 F40162 Hitachi HD14162 
Mostek MK34000 Syn&rl&k SY2333 3950 Signetics HEF4011 Motorola MC14162 
Motorola MCM68316 Toshiba TM2332 SSS SCL4011 National CD40162 

MCM68A316 Universal UM2333-45 Solitron CM4011 MM54C162 
1,11.12316 F3533-35 Universal UM2333-35 Toshiba TC4011 MM74C162 

National MM52116 F3872 Motorola MC14006 F4012 Hitachi HD14012 RCA CD40162 
1.11.15258 RCA CD4D06 Motorola MC14012 SGS HCF40162 

NEC-EA EA2316 SGS M3872 National CD4012 Signetics HEF40162 
EA8316 Signetics HEF4006 RCA CD4012 SSS SCL4162 

rlEC-Micro pPD2316 F4001 Hitachi HD14DOI SGS HCF4012 Toshiba TC40162 
OKI MSM3870 Motorola MC14001 Signetics HEF4012 F40163 Hitachi HD14163 
Rockwell R2316 National CD4001 SSS SCL4012 Motorola MC14163 
SGS 1.12316 MM74C02 Solitron CM4012 National CD40163 
Signetics TDA2600 OKI MSM4001 Toshiba TC4012 MM54C163 
TI SBP8316 RCA CD4001 F4013 Hitachi HD14013 MM74C163 

V Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 

© Ie ~JlASTER 1983 2103 



:~Ik~~ ,". :1 
.~ ,,-

/~ 

I
f 

>, 

'I 1 ~ 

o 
" .• ~,~! 
", •. 

,"
"'",.·,',"1',',' ",.'.",', ••. , 

,.., 
.~:~' .. ..'. 

1-
'I J, 

,;'," J, 
<'!:, ,.'., 

,,:>:~~i~i 
~ 

Ie MASTER 
Mlnuflcturer Raplacament IC Mutar Mlnuflcturer Rapllcemanl 
Devlca Source Davlce Plge Davlce Sourca DevIce 

Fairchild 

F40163 

F4017 

F40174 

F40175 

F401B 

F4019 

F40192 

F40193 

F40194 

F40195 

F4020 

F4021 

F4022 

~ Discontinued 

RCA 
SGS 
Signetics 
SSS 
Toshiba 
Hitachi 
Motorola 
National 
flCA 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
Hitachi 
Motorola 
National 

RCA 
SGS 
Signetics 
SSS 
Toshiba 
Hitachi 
Motorola 
National 

Signetics 
Toshiba 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
National 
OKI 
RCA 
Sanyo 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
National 

National 

RCA 
SGS 
Signetics 
SSS 
Toshiba 
Hitachi 
Motorola 
RCA 
SGS 
Signetics 
National 

Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 

(Cont'd) 

CD40163 
HCF40163 
HEF40163 
SCL4163 
TC40163 
HD14017 
MC14017 
CD4017 
CD4017 
HCF4017 
HEF4017 
SCL4017 
CM4017 
TC4017 
HD14174 
MC14174 
CD40174 
MM54C174 
MM74C174 
CD40174 
HCF40174 
HEF40174 
SCL4174 
TC40174 
HD14175 
MC14175 
CD40175 
MM54C175 
MM74C175 
HEF40175 
TC40175 
HD1401B 
MC1401B 
CD401B 
CD401B 
HCF401B 
HEF401B 
SCL401B 
CM401B 
TC401B 
CD4019 
MSM4019 
CD4019 
LC4019 
HCF4019 
HEF4019 
SCL4019 
CM4019 
TC4019 
MM54C192 
MM74C192 
CD40193 
MM54C193 
MM74C193 
CD40193 
HCF40193 
HEF40193 
SCL4193 
TC40193 
HD14194 
MC14194 
CD40194 
HCF40194 
HEF40194 
CD40195 
MM74C195 
HD14020 
MC14020 
CD4020 
CD4020 
HCF4020 
HEF4020 
SCL4020 
CM4020 
TC4020 
HD14021 
MC14021 
CD4021 
CD4021 
HCF4021 
HEF4021 
SCL4021 
CM4021 
TC4021 
HD14022 
MC14022 
CD4022 
CD4022 
HCF4022 
HEF4022 

F4022 

F4023 

F4024 

F4025 

F4027 

F402B 

F4029 

F4030 

F4031 

F4034 

F4035 

SSS 
Solitron 
Toshiba 
Hitachi 
Motorola 
National 

RCA 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
Hitachi 
Motorola 
National 

OKI 
RCA 
Sanyo 
SGS 
Signetics 
SSS 
Solitron 
Hitachi 
Motorola 
National 

OKI 
Sanyo 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
Motorola 
National 

RCA 

SGS 

Signetics 
SSS 

Solitron 
Toshiba 

National 
RCA 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
National 
RCA 
SGS 
Signetics 
Hitachi 
Motorola 
National 
RCA 
SGS 
SSS 
Solitron 
Toshiba 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
SSS 

SCL4022 
CM4022 
TC4022 
HD14023 
MC14023 
CD4023 
MM74C10 
CD4023 
HCF4023 
HEF4023 
SCL4023 
CM4023 
TC4023 
HD14024 
MC14024 
CD4024 
CD4024 
HCF4024 
HEF4024 
SCL4024 
CM4024 
TC4024 
HD14025 
MC14025 
CD4025 
CD4025 
HCF4025 
HEF4025 
SCL4025 
CM4025 
TC4025 
HD14027 
MC14027 
CD4027 
MM74C76 
MSM4027 
CD4027 
LC4027 
HCF4027 
HEF4027 
SCL4027 
CM4027 
HD1402B 
MC1402B 
CD402B 
MM74C42 
MSM402B 
LC402B 
HCF402B 
HEF402B 
SCL402B 
CM402B 
TC402B 
MC14029 
CD40192 
CD4029 
CD40192 
CD4029 
HCF40192 
HCF4029 
HEF40192 
SCL4029 
SCL4192 
CM4029 
TC40192 
TC4029 
CD4030 
CD4030 
HCF4030 
HEF4030 
SCL4030 
CM4030 
TC4030 
CD4031 
CD4031 
HCF4031 
HEF4731 
HD14034 
MC14034 ' 
CD4034 
CD4034 
HCF4034 
SCL4034 
CM4034 
TC4034 
HD14035 
MC14035 
CD4035 
CD4035 
HCF4035 
HEF4035 
SCL4035 

IC Muter Mlnuflclurer Repllcemanl 
Pigi Device Source - Device 

F4035 

F4040 

F4041 

F4042 

F4044 

F4046 

F4047 

F4049 

F4050 

F4051 

Solitron 
Toshiba 
Ilitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
SSS 
SOlitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 

RCA 

SGS 

Signetics 

SSS 

Solitron 

Toshiba 
Fairchild 
Hitachi 
Motorola 
National 

RCA 

SGS 

Signetics 

SSS 

Solitron 

Toshiba 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
Hitachi 
Motorola 
National 
RCA 
SGS 
SSS 
Solitron 
National 
RCA 
SGS 
Signetics 

SSS 
Solitron 
Toshiba 
Hitachi 
Motorola 
National 
OKI 
RCA 

Sanyo 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
Hitachi 
Motorola 
National 
RCA 

SGS 
Signetics 
SSS 
Solitron 
Toshiba 
AD 
Burr-Brown 
Dalal 

CM4035 
TC4035 
IlD14040 
MC14040 
CD4040 
CD4040 
HCF4040 
HEF4040 
SCL4040 
CM4040 
TC4040 
F4042 
HD14042 
MC14042 
CD4041 
CD4042 
CD4041 

, CD4042 
HCF4041 
HCF4042 
HEF4041 
HEF4042 
SCL4041 
SCL4042 
CM4041 
CM4042 
TC4042 
F4041 
HD14042 
MC14042 
CD4041 
CD4042 
CD4041 
CD4042 
HCF4041 
HCF4042 
HEF4041 
HEF4042 
SCL4041 
SCL4042 
CM4041 
CM4042 
TC4042 
HD14044 
MC14044 
CD4044 
CD4044 
HCF4044 
HEF4044 
'SCL4044 
CM4044 
TC4044 
HD14046 
MC14046 
CD4046 
CD4046 
HCF4046 
SCL4046 
CM4046 
CD4047 
CD4047 
HCF4047 
HEF4042 
HEF4047 
SCL4047 
CM4047 
TC4047 
HD14049 
MC14049 
CD4049 
MSM4049 
CD4009 
CD4049 
LC4049 
HCF4049 
HEF4049 
SCL4049 
CM4049 
TC4049 
HD14050 
MC14050 
CD4050 
CD4010 
CD4050 
HCF4050 
HEF4050 
SCL4050 
CM4050 
TC4050 
AD7501 
MPCBS 
MX-808 

IC Mular Manuflclurer Repllclmenl 
Plga Devlca Source Devlca 

F4051 

F4052 

F4053 

F4066 

1'4067 

F4068 

2622 

Harr~s 

Hitachi 
Intersil 
MicroPwr 

Motorola 
Hatlonal 

PMI 

RCA 
SGS 
Signetics 
Siliconix 

TeledyneP 
Burr-Brown 
Dalal 
Harris 

Intersil 
MicroPwr 
Motorola 
National 

PMI 
RCA 
SGS 
Signetics 
Siliconix 

TeledyneP 
Motorola 
National 
RCA 
SGS 
Signetics 
SSS 
Solitron 
Toshiba 
Fairchild 
Hitachi 

MicroPwr 
Motorola 

National 

RCA 

Sanyo 

SGS 

Signetics 

SSS 

Solitron 

Toshiba 

AD 
Burr-Brown 
Dalal 

Harris 

Intersil 
MicroPwr 
Motorola 
PMI 
RCA 
SGS 
Signetics 
Siliconix 
Hitachi 
Motorola 
RCA 
SGS 
Signetics 
SSS 

Solitron 
TI 

HI1B1B 
HI50B 
HI508A 
HD14051 
IH610B 
MP7501 
MP750B 
MC14051 
LFl1508 
LF1350B 
DMX-BB 
MUX-OB 
MUX-BB 
CD4051 
HCF4051 
HEF4051 
DG50B 
DG508A 
4554 
MPC4D 
..,XD-409 
HI509 
HI509A 
IH6208 
MP7509 
MC14052 
LFl1509 
LF13509 
MUX-24 
CD4052 
HCF4052 
HEF4052 
DG509 
DG509A 
4553 
MC14053 
CD4053 
CD4053 
HCF4052 
HEF4053 
SCL4053 
CM4053 
TC4053B 
F4016 
HD14016 
HD14066 
MP7516 
MC14016 
MC14066 
CD4016 
CD4066 
CD4016 
CD4066 
LC4016 
LC4066 
HCF4016 
HCF4066 
HEF4016 
HEF4066 
N4066 
SCL4016 
SCL4066 
CM4016 
CM4066 
HCF4016 
TC4016 
TC4066 
AD7506 
MPC16S 
MV-1606 
MX-1606 
HI1840 
HI506 
HI506A 
IH6116 
MP7506 
MC14067 
MUX-16 
CD4067 
HCF4067 
HEF4067 
DG506 
HD1406B 
MC14068 
CD4068 
HCF406B 
HEF406B 
SCL4068 
SCL4412 
CM4068 
UCN4B10 

ICMuter 
Plga 

3318 

2804 

2622 

3318 

2804 

2622 
2622 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Ihnufaclunr napllclmanl ICl.lular l.Ianuflclunr Rapllcemenl IC Masler Ihnufaclurer Replacemenl IC Mular Mlnuflclurer Replacemenl ICI.lulu 
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Fairchild (Cont'd) F4081 Hitachi HD14081 F4511 Solitron CM4511 F4528 Signetics HEF4528 
Motorola MC14081 Toshiba TC4511 SSS SCL4528 

F4068 Toshiba TC4068 National CD4081 F4512 lIitachi HD14512 Toshiba TC4528 
F4069 Hitachi liD 14069 MM74C08 Motorola MC14512 F4531 Hitachi HD14531 

Motorola MC14069 OKI MSM4081 National CD4512 Motorola MC14531 
National CD4069 RCA CD4081 RCA CD4512 RCA CD40101 

MM54C04 Sanyo LC4081 SGS HCF4512 SGS HCF40101 
MM74C04 SGS HCF4081 SSS SCL4512 Signetics HEF4531 

OKI MSM4069 Signetics HEF4081 Toshiba TC4512 SSS SCL4531 
RCA CD4069 SSS SCL4081 F4514 Hitachi HD14514 Toshiba TC4531 
Sanyo LC4069 Solitron CM4081 Motorola MC14514 F4532 Hitachi HD14532 
SGS HC4069 Toshiba TC4081 National CD4514 Motorola MC14532 

HCF4069 F4082 Hitachi IID14082 RCA CD4514 RCA CD4532 
S1gnetics HEF4069 Motorola MC14082 SGS HCF4514 SGS HCF4532 
SSS SCL4069 National CD4082 Signetics HEF4514 Signetics HEF4532 

SCL4449 RCA CD4082 SSS SCL4514 SSS SCL4532 
Solitron CM4069 SGS HCF4082 Solitron CM4514 Toshiba TC4532 
Toshiba TC4069 Signetics HEF4082 Toshiba TC4514 F4539 Hitachi HD14539 

F4070 Hitachi HD14070 SSS SCL4082 F4515 Hitachi HD14515 Motorola MC14539 
Motorola MC14070 Toshiba TC4082 Motorola MC14515 Signetics HEF4539 
National CD4070 F4085 National CD4085 National CD4515 Toshiba TC4539 

MM74C86 RCA CD4085 RCA CD4515 F4543 Hitachi HD14543 
RCA CD4070 SGS HCF4085 SGS HCF4515 Motorola MC14543 
SGS HCF4070 Signetics HEF4085 Signetics HEF4515 National CD4543 
Signetics HEF4070 SSS SCL4085 SSS SCL4515 RCA CD4055 
SSS SCL4070 Toshiba TC4085 Solitron CM4515 CD4056 
Solitron CM4070 F4086 RCA CD4086 Toshiba TC4515 CD4543 

F4071 Hitachi HD14071 SGS HCF4086 F4516 Hitachi HD14516 Signetics HEF4543 r----""" 

Motorola MC14071 Signetics HEF4086 Motorola MC14516 Toshiba TC4543 1 

National CD4071 SSS SCL4086 National CD4516 F4553 Hitachi HD14553 
MM74C32 Toshiba TC4086 RCA CD4516 Motorola MC14533 

OKI MSM4071 F4093 Hitachi HD14093 SGS HCF4516 MC14553 
RCA CD4071 Motorola MC14093 Signetics HEF4516 . F4555 Hitachi HD14555 

~ Sanyo LC4071 National CD4093 SSS SCL4516 Motorola MC14555 
SGS HCF4071 OKI MSM4093 Solitron CM4516 RCA CD4555 
Signetics HEF4071 RCA CD4093 Toshiba TC4516 SGS HCF4555 

~ SSS SCL4071 Sanyo LC4093 F4518 Hitachi HD14518 Signetics HEF4555 
Solitron CM4071 SGS HCF4093 Motorola MC14518 SSS SCL4555 
Toshiba TC4071 Signetics HEF4093 National CD4518 Toshiba TC4555 ~ F4072 Hitachi HD14072 SSS SCL4093 RCA CD4518 F4556 Motorola MC 1455G 
Motorola MC14072 Toshiba TC4093 RCA CIJ4SSG 
National CD4072 F4097 Motorola MC14097 

SGS HCF4518 
SGS lIer 4SSG ® Signetics HEF4518 

RCA CD4072 RCA CD4097 SSS SCL4518 Signclics IIEF45SG 
SGS HCF4072 SGS HCF4097 Solitron CM4518 SSS SCL4556 

~ Signetics HEF4072 F4104 GTEMicro G4104 Toshiba TC4518 Toshiba TC4556 

@ SSS SCL4072 Mitel MD4104 F4520 Hitachi HD14520 F4557 Hitachi HD14557 
Toshiba TC4072 Motorola MC14504 Motorola MC14520 

Motorola MC14557 
I 

F4073 Hitachi HD14073 National MM4104 National CD4520 
Signetics HEF4557· 

~ Motorola MC14073 RCA CD40109 
OKI MSM4520 

F4582 Hitachi HD14582 
National CD4073 SGS HCF40109 Motorola MC14582 
RCA CD4073 Signetics HEF4104 RCA CD4520 RCA CD40182 

~ Sanyo LC4520 
SGS HCF4073 F4116 AMD 9016 

SGS HCF4520 
SGS HCF40182 .... 

Signetics HEF4073 AM9016 SSS SCL4582 
SSS SCL4073 Fairchild F16K Signetics HEF4520 F4583 Hitachi HD14583 
Solitron CM4073 Fujitsu MB8116 SSS SCL4520 Motorola MC14583 ~ Toshiba TC4073 Hitachi HM4716 Solitron CM4520 Toshiba TC4583 

F4075 Hitachi HD14075 Intel 2117 Toshiba TC4520 F4702 Harris HD4702 
Motorola MC14075 Intersil 11.17116 F4521 Motorola MC14521 F4720 Signetics HEF4720 
National CD4075 ITT ITT4116 RCA CD4045 F4723 National CD4723 
RCA CD4075 Mostek MK4116 SGS HCF4045 F4724 RCA CD4724 
SGS HCF4075 

I 
Motorola MCM4116 Signetics HEF4521 F4727 Signetics HEF4724 i..--

Signetics HEF4075 National 1.11.15290 SSS SCL4445 F4XXX Fairchild 34XXX 
SSS SCL4075 NEC-Micro !,PD416 Solitron CM4045 Hitachi HD14XXX 
Solitron CM4075 Panasonic MN4116 Toshiba TC4521 Motorola MC14XXX 
Toshiba TC4075 SGS 1.14116 F4522 Hitachi HD14522 National CD4XXX 

F4076 Hitachi HD14076 Siemens HYB4116 Motorola MC14522 OKI MSM4XXX 
Motorola MC14076 Signetics 2690 National CD4522 SGS HCF4XXX 
National CD4076 2960 RCA CD4522 SSS SCL4XXX 

MM54C173 Signetics 2960 Signetics HEF4522 Solitron CM4XXX 
MM74C173 Sprague UCN4116 SSS SCL4522 TI TP4000 series 

RCA CD4076 TI TMS4116 Toshiba TC4522 Toshiba TC4XXX 
SGS HCF4076 Toshiba TMM416 F4526 Hitachi HD14526 F64K Fujitsu MB8264 
Signetics HEF4076 Zilog Z6116 Motorola MC14526 MB8265 
SSS SCL4076 F4510 Hitachi HD14510 National CD4526 Hitachi HM4864 
Solitron CM4076 Motorola MC14510 Signetics HEF4526 Intel 2164 
Toshiba TC4076 National CD4510 SSS SCL4526 Motorola MCM6664 

F4077 Hitachi HD14077 RCA CD4510 Toshiba TC4526 MCM6665 
Motorola MC14077 SGS HCF4510 F4527 Hitachi HD14527 National NMC4164 
National CD4077 Signetics HEF4510 Motorola MC14527 NEC-Micro !,PD4164 
RCA CD4077 SSS SCL4510 National CD4527 TI TMS4164 
SGS HCF4077 Solitron CM4510 RCA CD4527 Toshiba TMM4164 
Signetics HEF4077 Toshiba TC4510 SGS HCF4527 F6800A Hitachi HD6S00 1345 
SSS SCL4077 F4511 Hitachi HD14511 Signetics HEF4527 HD68AOO 1345 
Solitron CM4077 Mitel MD4511 SSS SCL4527 HDSSDOD 1345 

F4078 Hitachi HD14078 MMI 4511 Toshiba TC4527 r.lntmll l.lC6aOD 1351 
Motorola MC14078 Motorola MC14511 TR4527 F6802 AMI S6802 
RCA CD4078 National CD4511 F4528 Hitachi HD14528 Hitachi HD6CD2 1345 
SGS HCF4078 NEC-Micro !,PD4511 Motorola MC14528 l.Iolorola l.iC68D2 1351 
Signetics HEF4078 RCA CD4511 National CD4528 F6808 AMI S6808 
SSS SCL4078 SGS HCF4511 MM74C221 Hitachi HD6808 
Solitron CM4078 Signetics HEF4511 RCA CD4098 I.lolorola MC6SDS 1351 
Toshiba TC4078 SSS SCL4511 SGS HCF4098 F6810 AMI S6810 

* Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements .. 
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Fairchild (Cont'd) F93419 Fujitsu MBM93419 MAOB02M Motorola DAC-OB MC55325 Signetics 55325 
F93451 AMD AM27PS1Bl MC140B SiliconG SG55325 

F6Bl0 Hitachi HD6Bl0 AM27S1Bl MC150B TI SN55325 
HD6BA10 AM27S1B1M National DAC-OBOO MC5534 Motorola MC5534 

Motorola MC6Bl0 AM27S2Bl DAC0800 3320 National LM5534 
"'W6810 Fairchild 93451M DACOBOI SiliconG SG5534 

1351,3839 93Z451 3652 DAC0802 3320 MC7905 Lambda LMC7905 
F6B21 AMI S6B21 Fujitsu I.IB7132 3679 DACOB06 Motorola MC7905 

Hitachi HD6821 1345 1,1B7132H 3679 DACOB07 
SiliconG SG7905 

HD68A2.! 1345 Harris HM76Bl DAC0808 3320 
MC790B Fairchild J.lA790B 

HD68B21 1345 H1.17681-2 3711 NEC-Electron J.lPC624 
J.lA79MOB 

1,IC6821 1351 Hitachi' HN250B9 PMI DAC-OB 1,lolorol3 Lambda LMC790B 
F6B308 Motorola MCM6830B Intel 3628 DAC-09 

F6B316 AMD AM9218 3628A DAC-140B LJ.lA790B 

3628B DAC-1508 Motorola MC790B 
AMI S6B31B 

M3628 DAC1408 SiliconG SG790B 
CSG MPS2316 

MMI 5381-1 DAC1508 TI J.lA7908 
Fairchild· 3516 

6381-1 3826 Raytheon DAC-OB 11A79MOB 
6B316 Molorola MCM7681 Signetics MC140B SH0323 Fairchild SH323 
68316E National 87S181 MC150B J.lA7BH05 
F3516 DM77S181 SE500B Lambda LAS1405 
F35316 DM87S181 SE5009 LAS1905 

GI R03-8316 DM87S228 MA306 AMD LM306 1,lolorol3 W323 3294 R03-9316 Raytheon 29631 Iialional W306 3317 MC7BT05C GTEMicro 2316 29631A TI LM306 lIalional W323 3299 Intel 2316 29631AM MC1412 Exar XR2002 SiliconG SG323 
--:- Mostek MK34000 29633 Xn2202 3200 SH2001 Motorola MC943 Motorola MCM68316 Signetics 825181 Fairchild 9666 SH3002 Siliconix SI3002 MCM68A316 82HS181 Mitsubishi M54525 SH323 Fairchild SH0323 ·'Ji i MM2316 N82S181 . 1,1010rola 1,1C1412 2753 . , 

,~ National MM52116 S82HS181 ULN2002 J.lA78H05 
~/;/.j": 

MM5258 S82S1B1 NEC-Micro UPA2002 Lambda LAS1405 

'~ LAS1905 ,'J", 
NEC-EA EA2316 Supertex 5MB2S181 RIFA PBD352304 

J ' i~.' • I ~" l.lolorol3 W323 3294 
:: 0 ": EA8316 TI TBP28S86 PBD352314 

NEC-Micro I1PD2316 TBP28S86M Sanyo LB1232 MC78T05C 

',®, OKI MSM3870 F9401 Fairchild 9401 SGS L202 lIalional W323 3299 

Rockwell R2316 Motorola MC8503 Signetics NE56202 SiliconG SG323 

\~ SGS M2316 Signetics 9401 SilicoriG SG2002 SN54LS126 Fairchild 54LS126 
F9403 Fairchild 9403 Sprague ULN-2002 Motorola SN54LS126A 

f~ Signetics TDA2600 . 
Signetics 9403 ULN-2022 National DM54LS126 TI SBP8316 

~f Toshiba TMM331A FC193A Fairchild I1A193 ULS-2002 Raytheon 54LS126 
Motorola LM193 TI SN75467 Signetics 54LS126A ,I F6840 AMI S6840 lIalional LI.1193A 3317 ULN2002 TI SN54LS126 Hilachi HD46840 Signetics LM193 Toshiba TD62002 SN54LS126A HD6840 1345 TI LM193 MC1413 Exar XR2003 TBA800 Plessey TBA800 HD68A40 1345 FQ3724 Motorola MQ3724 XR220J 3200 SGS TBABOO 

I 
HD68B40 1345 Raytheon SP3724 Xn2204 3200 Thomson-CSF TBA800 

'rlrlorola P.lC6840 1351 RCA CA3724 Fairchild 9667 TBA810 RCA CA810 F6846 AMI S6846 FQ3725 Motorola MQ3725 9668 SGS TBA810 Hilachi HD46846 National DH3725 1.1010rola l,lC1413 2753 Signetics TBA810 HD6846P Raytheon SP3725 l,lC1416 2753 TDA1194 Hitachi HA 1364 I.lolorola P.lC6846 1351 RCA CA3725 ULN20003 RCA CA1190 F68488 AMI S68488 HD74LSOI Hitachi HD74LSOI ULN2003 SGS TDA1190 
~ 1.1010rola 1,1C68488 1351 Motorola SN74LSOI ULN2004 TDA1190Z ' .. 4". F6B50 AMI S1602 National DM74LSOI RIFA PBD352303 

Fairchild 3730 Raytheon 74LS01 Sanyo LB1233 TDA3190 
Sprague ULN-2290 

.,-, Fujitsu MB7768A Signelics 74LSOI LB1234 
TDA2002 SGS TDA2002 

,: MBBB6BA TI SII74LSOI 833 SGS L203 
Sprague ULN-3701 GI AY3-1015 LM301 AD AD301 L204 

~:.:.:.:.J AY6-1013 Fairchild J.lA301A Signetics ULN2003 TDA2003 SGS TDA2003 

Harris HM6402 Intersil AD301 ULN2004 UA7327 Sprague ULN-2270 

Hitachi HD6850 1345 Motorola LM301 SiliconG SG2003 ULN-2136 Motorola MC1352 

HD68A50 1345 National LM301 SG2004 MC1357 

Molorola l,lC6850 1351 LM301A Sprague ULN-2003 ' RCA CA 1352 

National MM5303 NEC-Electron J.lPC157 ULN-2004 CA2111 

RCA CDP6402 I1PC301 ULN-2023 CA3014 

SMC COM2017 Raytheon LM301 ULS-2003 Sanyo LA1352 

COM2502H RCA CA301 ULS-2004 Sprague ULN-2111 
COMB017 LM301 TI SN7546B ULN-2136 

Western TR1402 Signetics LM301 ULN2003 TI SN76642 
TR1602 SiliconG SG301 ULN2004 SN76643 
TR1863 TI LM301 Toshiba TD62003 SN76650 

F6852 AMI S6852 LM301A TD62004 SN76669 
Hllachl HD6852· 1345 Thomson-CSF SFC2301 MC5524 Motorola MC5524 I1AOB01 AMD 1408 

HD68A52 1345 Toshiba TA7506 National LM5524 1508 
1.1010rola r.1C2652 1359 

M4027 Mostek MK4027 Raytheon RM5524 AM1508 
r,1C6852 1351 

SGS M4027 SiliconG SG5524 SSS140B 
I.lC68652 1359 

MA0802M AMD 140B TI SN5524 AD AD140B 
Signetics SCN2652 

1508 MC5525 Motorola MC5525 ADD.\C-08 3164 AM1508 National LM5525 
SSS SND5025 SSS1408 SiliconG SG5525 

Datel DAC-OBB 
SMC COM5025 AD AD140B MC552B Motorola MC552B DAC-18BC 

F6B54 AMI S6B54 ADDAC-OS 3164 National LM552B DAC-ICBB 
Molorola r.lC6854 1351 Datel DAC-OBB SiliconG SG552B Dft.C-ICBBC 2621 

F6860 Molorola MC6860 1351,3298 DAC-IBBC TI SN552B DAC-IC8BM 
F6B62 1.I010roia '.1C6862 1351 DAC-ICBB MC5529 Motorola MC5529 Fairchild DAC-08 
F6870B AMD 970B DAC-le8BC 2621 National LM5529 MAOB02M 

Motorola MCM6B708 DAC-ICBBM SiliconG SG5529 J.lAOB02 
F6BB10 Molorola r,lCl.l68Bl0 3839 Fairchild DAC-OB MC55325 Motorola MC55325 Motorola DAC-OB 
F6BB30B .. Iolorola UCI,168B308 3840 I1A0801 National DS55325 MC140B 
FBB04 Mitel MTBB04 J.lAOB02 LM55325 MC1508 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Fairchild (Cont'd) /iAl0B NEC-Electron /iPC154 /iA14BB Harris HA148B /iA193 llallenal L1.1193A 3317 
PMI OP-05 Hitachi H0751BB Signetics LM193 

/iAOBOl National OAC-OBOO OP-06 I .• otorola r,ICI48B 2753 TI LM193 
OAC0800 3320 OP-07 National OS1488 /iA201 AMD 748 

DAC0801 OP-OB Raytheon RM1488 LM201 

DACOB02 3320 OPOl Signetics MC1488 AD AD201 

DAC0806 PM108 SiliconG SG1488 Fairchild /iA74B 

DAC0807 
PM725 TI MC1488 Intersil LM748 

Raytheon LM108 SN751B8 /iA748 
DACOBOB 3320 RC725 /iA1489 AMD MC1489 Motorola LM201 

NEC-Electron /iPC624 RM725 Exar XR1489 MC1748 
PMI DAC-08 RCA CA3493 3351 XR1489A 31BB National LM201 

DAC-09 Signetics LM108 Fairchild /iA1489A LM748 
DAC-1408 SiliconG SG108 Hitachi HD75189 Plessey SL748 
DAC-1508 TI /iA714 Motorola r,ICI4B9 2753 Raytheon RM748 
DAC1408 /iAl09 Motorola LM109 MC1489A 2753 RCA CA201 
DAC1508 National LM109 National DS1489 CA748 

Raytheon DAC-08 SiliconG SG109 DS1489A LM748 

Signetics MC1408 TI SN55109 Signetics MC14B9 Signetics LM201 

MC1508 Thomson-CSF SFC2109 MC14B9A /iA748 

SE500B /iAlll AMD LM111 SiliconG SG1489 SiliconG SG201 

SE5009 AD ADlll SG1489A SG748 

/iA0802 AMD 1408 
Intersil LMlll TI MC1489A TI LM201 
MicroPwr COMP-Ol SN751B9 SN7274BP 

1508 COMP-02 SN751B9A ILA748 
AM1508 Motorola LM111 SNB51B9 Thomson-CSF SFC2201 
SSS140B Nallonal LUl11 3317 /iA1489A AMD MC1489 SFC274B 

AD AD140B PMI PMlll Exar XR1489 /iA208 AMD LM208 -
AODAC-08 3164 Raytheon LMlll XR1489A 31BB AD AD208 3153 

Datet DAC-OBB Signetics LMlll Fairchild /iA1489 MicroPwr MP5505 
DAC-18BC SiliconG SG111 Hitachi HD751B9 r.1P5508 401.3292 
DAC-IC8B TI LMlll r.'otcrola I.IC1489 2753 OP-05 
OAC-IC8BC 2621 Thomson-CSF SFC2111 r.1C1489A 2753 OP08 

I 
DAC-ICBBM /iA139 AMD LM139 National DS1489 Motorola LM208 

Fairchild DAC-08 Motorola LM139 DS1489A National LM208 

MA0802M lIalional LUl39 3317 Signetics MC1489 PMI OP-08 

/iA0801 PMI CMP-04 MC1489A OP05 

Motorola DAC-08 
PM139 SiliconG SG1489 PM20B 

Raytheon LM139 SG1489A SiliconG SG20B . -; 
MC140B RCA CA139 TI MC1489A TI I·A714 .. 
MC1508 Signetics LM139 SN75189 /iA209 Lambda LLM20~ 

National DAC-OBOO SiliconG SG139 SN75189A Motorola LM20~ ~ DAC0800 3320 TI LM139 SN851B9 National LM209 ~. DAC0801 /iA145B AMD 145B ~ILA155B AMD 1458 SiliconG SG209 
OACOe02 3320 155B 155B Thomson-CSF SFC2209 

~ DACOB06 AM145B AM145B /iA224 AMD LM224 
DAC0807 Exar XR1458 Exar XR145B Motorola LM224 I. 

DACOSOS 3320 XR15B8 XR1588 National LM224 ~~~ NEC-Electron /iPC624 XR4558 XR4558 Raytheon LM224 

PMI DAC-08 Fairchild /iA1558 Fairchild ILA145B RCA CA224 C-. 

DAC-09 Harris HA-2650 3234.3287 lIarrls HA-2650 3234.3287 Signetics LM224 

@ DAC-1408 IIA-2655 3234.3287 IIA-2655 3234.3287 SiliconG SG224 

DAC-1508 
HA-2665 HA-2665 TI LM224 

Hitachi HA17458 Hitachi HA17458 /iA2240 Exar XR2240 
DAC1408 Motorola MC145B Motorola MC1458, Intersil ICL8240 /" ~ DAC150B MC1558 MC155B TI /iA2240 

Raytheon DAC-08 MC4558 MC455B /iA239 AMD LM239 
Signetics MC1408 MC455BC MC455BC Motorola LM239 

MC150B RC1558 RC1558 IIalieul LU239 3317 
SE5008 RC4558 RC4558 PMI CMP-04 "--
SE5009 National LM1458 National LM145B PM239 

/iAl0l AMD LM101 LM1558 LM1558 Raytheon LM239 
AD AD101 NEC-Electron /iPC 1458 NEC-Electron /iPC1458 RCA CA239 

Intersil AD10l ILPC4558 /iPC4558 Signetics LM239 

Motorola LM10l PMI OP-14 PMI OP-14 SiliconG SG239 

Raytheon LM10l PM145B PM145B TI LM239 

Signetics LM101 PM1558 PM155B /iA2901 Fairchild /iA3302 

SiliconG SG101 Raytheon RC1458 Raytheon RC1458 Motorola LM2901 

TI LM101 
RC1558 RC155B MC3302 
RC4558 RC455B National LM2901 

Thomson-CSF SFC2101 RM1558 RM155B LM3302 
/iAl05 AMD LM105 RM4558 RM455B NEC-Electron /iPC2901 

Intersil LM105 RCA . CA 1458 RCA CA1458 PMI CMP-04 
National LM105 CA1558 CA155B Raytheon LM2901 
SiliconG SG105 LM1458 LM145B RV3302 
Thomson-CSF SFC2105 LM1558 LM1558 RCA CA3302 

/iAl08 AMD LM108 RC4558 RC4558 Signetics LM2901 
AD AOI08 3153 SSS1458 SSS1458 MC3302 
Fairchild ILA725 SSS1558 SSS1558 SiliconG SG3302 

Intel ISBC10B Sanyo LA6458A Sanyo LA6458A TI LM2901 

Intersil ICL 108 Signetics MC1458 Signetics MC145B LM3302 

LM108 MC1558 MC155B /iA2902 Hitachi HA17902 

MicroPwr MP5501 NE4558 NE4558 Motorola LM2902 

MP5505 SiliconG SG1458 SiliconG SG1458 National LM2902 
SG1558 SG1558 NEG-Electron /iPC2902 

UP5508 401.3292 TI MC1458 TI MC1458 Raytheon LM2902 
OP-05 MC1558 MC1558 TI LM2902 
OP08 RC4558 RC4558 /iA2903 AMD LM311 

Motorola LM10B RM4558 RM4558 AD AD311 
National LM108 /iA1488 AMD MC1488 /iA193 Fairchild FC193A Fairchild /iA311 

LM108A EXlr XR1488 3188 Motorola LM193 Intersil LM311 

• Discontinued The manufacturers report their devices can be used as direct replacements . 
Performance details often differ, so compare the specifications considering your requirements. 
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Fairchild (Cont'd) JLA311 AD AD311 JLA3403 National LM324 JLA710 Nallonal UI710 ' 3317 
Fairchild JLA2903 NEC-Electron JLPC324 PMI CMP-01 

JLA2903 Motorola LM2903 Intersil LM311 NEC-Micro JLPC324 CMP-02 
LM311 Motorola LM2903 Raytheon LM324 Raytheon RM710 

IIalional U,12903 3317 LM311 RC3403 SiliconG SG710 
W311 3317 Nalional LM2903 3317 RC4137 TI JLA710 

NEC-Electron JLPC271 HI311 3317 RCA CA324 Thomson-CSF SFC2710 
JLPC311 NEC-Electron JLPC271 LM324 JLA711 Motorola MC1711 

PMI PM311 IlPC311 Sanyo LA6324 Nallonal Lr.1711 3317 
Raytheon LM311 PMI PM311 Signetics LM324 SiliconG SG711 
RCA CA311 Raytheon ' LM311 MC3403 TI IlA711 

LM311 RCA CA311 SiliconG SG324 Thomson-CSF SFC2711 
Signetics LM2903 LM311 TI LM324 'IlA714 AD AD510 

LM311 Signetics LM2903 MC3403 AD517 
SiliconG SG311 LM311 JLA3448A MOlorola MC3448A 2753 ADOP-07 3153 
TI LM2903 SiliconG SG311 JLA34B National LM34B Burr-Brown 3510 

LM311 TI LM2903 TI LM348 Datel AM-430 
Thomson-CSF SFC2311 LM311 JLA376 National LM376 AM-490-2 

SFC3111 Thomson-CSF SFC2311 JLA393 Motorola LM393 Harris HA-2900 
JLA293 Motorola LM293 SFC3111 Nallonal LM393 3317 HA-2905 

lIalional LI.l293 3317 JLA317 MicroEng MCE-LM317 Sanyo LA6393 HA-5130 
Signetics LM293 1,lolorola LI,1317 3295 Signetics LM393 HA-5135 
TI LM293 Ilallonal W317 3299 TI LM393 MicroPwr MP517 

JLA301A , AD AD301 SiliconG SG317 1lA4136 Exar XR4136 MP5505 
Fairchild LM301 TI LM317 XR4136M MP5507 
Intersil AD301 JLA318 AMD LM21B MicroPwr MP5509 OP-05 
Motorola LM301 LM31B PMI OP-09 OP-07 
National LM301 AD AD518 3155 PM4136 Nallonal LH0044 3342 

LM301A National LM21B Raytheon RC4136 NEC-Electron JLPC725 

I NEC-Electron JLPC157 LM31B RM4136 PMI OP-05 
JLPC301 NEC-Electron IlPC159 SiliconG SG4136 OP-07 

Raytheon LM301 TI LM21B SG4136C Raytheon OP-07 
RCA CA301 LM31B TI RC4136 TeledyneP 1340 

LM301 JLA324 AMD LM324 RM4136 TI OP-07 
Signetics LM301 Exar XR3403 3207 JLA431 Motorola TL431 JLA715 AMD 715 
SiliconG SG301 XR3403C TI .TL431 IlA723 Hitachi HA 17723 
TI LM301 Fairchild IlA3403 JLA494 Motorola TL494 Intersil LM723 

LM301A Motorola LM324 TI TL494 Uolorola P.lC1723 3295 
Thomson-CSF SFC2301 MC3403 JLA555 Cherry CS555 National LM723 
Toshiba TA7506 National LM324 Exar XR555 Raytheon RC723 

Il A3045 Hitachi HA1127 NEC-Electron IlPC324 XR555M RM723 
National LM3045 NEC-Micro JLPC324 Hitachi HA17555 RCA CA723 Plessey SL3045 Raytheon LM324 Motorola MC1455 LM723 RCA CA3045 RC3403 MC1555 SGS L123 SiliconG SG3045 RC4137 National LM555 Signetics JLA723 JLA305 AMD LM305 RGA CA324 

NEC-Electron IlPC1555 SiliconG SG723 Intersil LM305 LM324 
Nalional LM305 Sanyo LA6324 

Raytheon RC555 TI IlA723 
RM555 Thomson-CSF SFC2723 NEC-Electron IlPG141 Signetics LM324 

RCA CA355 IlA725 AMD LM10B SiliconG SG305 MC3403 
CA555 AD AD108 3153 Thomson-CSF SFC2305 SiliconG SG324 

JLA30B AMD LM30B TI LM324 Sanyo LBB555 Fairchild JLA10B 

AD AD308 3153 MC3403 Signetics NE555 Intel ISBC10B 

Burr-Brown 3500 JLA3302 Fairchild JLA2901 SE555 Intersil ICL10B 

3501 Motorola LM2901 SiliconG SG555 LM10B 

Intersil AD30B MC3302 TI NE555 MicroPwr MP5501 

LM30B National LM2901 SE555 MP5505 

MicroPwr MP5505 LM3302 IlA556 AMD LM555 MP55D8 401.3292 

Motorola LM30B NEC-Electron JLPG2901 LM556 OP-05 

National LM30B PMI CMP-04 Exar XR556 OPOB 

Raytheon LM30B Raytheon LM2901 XR556M Motorola LM10B 
SiliconG SG30B RV3302 Motorola MC3456 National LM10B 

JLA3086 Motorola MG33B6 RCA GA3302 MG3556 LM10BA 
National LM30B6 Signetics LM2901 National LM556 NEC-Electron IlPC 154 
Plessey SL3046 MC3302 Raytheon RC556 PMI OP-05 

SL3086 SiliconG SG3302 RM556 OP-06 
RCA CA3046 TI LM2901 Signetics NE556 OP-07 

CA3086 LM3302 SE556 OP-OB 
SiliconG SG3086 JLA3303 Motorola MC3303 SiliconG SG556 OP01 

SG3821 Signetics MC3303 TI NE556 PM108 
SG3886 TI MC3303 SE556 PM725 

Sprague ULN-2046 JLA339 AMD LM339 JLA565 AD AD565 Raytheon LM108 
ULN-2086 LM339A MicroEng MCE-565 RG725 

IlA309 AMD LM309 Hitachi HA17901 JLA571 AD AD571 RM725 
Fairchild IlA7805 Motorola LM339 MicroPwr MP571 RCA CA3493 3351 
Lambda LLM309 lIalional LP.1339 3317 MicroEng MCE-571 Signetics LM108 

LMG7805 NEG-Electron IlPC339 IlA709 Hitachi HA1303 SiliconG SG108 
LIlA7805 NEG-Micro JLPG339 Motorola MC1709 TI JLA714 

Motorola LM309 PMI CMP-04 National LM1709 JLA733 AMD AM592 
MG7805 PM339A LM709 NE592 

National LM309 Raytheon LM339 NEG-Electron JLPC255 SE592 
LM7805 RCA GA339 IlPC55 Hitachi HA17733 

NEG-Electron JLPC7805 CA339A Raytheon RC709 Intersil IlA733 
SGS L7805 LM339 RM709 Motorola MG1733 

L7810 SiliconG SG339 RCA CA3038 NE592 
SiliconG SG309 TI LM339 TI IlA709 SE592 

SG340-05 JLA3403 AMD LM324 Thomson-CSF SFG2709 National LM733 
SG340-5 Exar XR3403 3207 Toshiba TA7502 Raytheon RM592 

TI IlA7805 XR3403C JLA710 MicroPwr COMP-01 Signetics SE592 
Thomson-CSF SFC2309 Fairchild JLA324 COMP-02 IlA733 
Toshiba TA78005 Motorola LM324 Motorola LM710 SiliconG SG733 

IlA311 AMD LM311 MG3403 MCmO TI IlA733 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IG Master on the pages noted. 

2108 © Ie MASTER 1983 



ALTERNATE SOURCE DIRECTORV 
Ihnulacturer Replacement IC Muler I.hnulacturer Replacement IC Master 1.!lnullcturer Poc,lacBmanl ICI.:ulcr l.lan~lacturnr RaplaC8r.10nl IC r.tular 
Device Source DBvlce Page Davlce Source Device Page Device Source Device Page Device Source Device Pace 

Fairchild (Cont'd) IlA776 Motorola MC1776 IlA78L02A TI IlA78L02A IlA7905 TI IlA7905 
National LM4250 IlA78L05 Motorola MC78L05 IlA7908 Fairchild MC7908 

IlA739 Exar XR4739 SiliconG SG4250 National LM340LA-5 IlA79M08 
Fairchild IlA749 Solitron UC4250 LM78L05 Lambda LMC7908 

> Motorola MC1339 IlA7805 AMD LM309 NEG-Electron IlPC78L05 LIlA7908 
Jlational LI.l1303 3325 Fairchild IlA309 TI IlA78L05 Motorola MG7908 
Raytheon RC4739 Lambda LLM309 IlA78L05A TI IlA78L05A SiliconG SG7908 
SGS TBA231 LMC7805 IlA78L06 Motorola MG78L06 TI IlA7908 
TI SN76131 LIlA7805 TI IlA78L06 IlA79M08 

SN76149 Motorola LM309 IlA87L06 IlA7912 Fairchild IlA79M12 
IlA741 AMD 741 MC7805 IlA78L06A TI IlA78L06A Motorola MC7912 

SSS741 National LM309 ~IlA78L08A TI IlA78L08A National LM120-12 
AD AD741 3153 LM7805 ~IlA78L09A TI IlA78L09A LM320MP12 
Fairchild 3871 NEC-Electron IlPC7805 ~IlA78L lOA TI IlA78L lOA LM7912 
Hitachi HA17741 SGS L7805 IlA78L 12 Motorola MG78L 12 LM79M12 
Intersil AD741 L7810 ~!:!!:::;:J l:.~~~CL~-12 :l2~~ SiliconG SG120-12 

ICL741 SiliconG SG309 LM78L 12 SG320P-12 
MicroPwr MP5501 SG340-05 NEG-Electron IlPC78L 12 SG7912 

I.IP5502 401.3292 SG340-5 TI IlA78L 12 TI IlA7912 
OP-02 TI IlA7805 IlA78L 12A TI IlA78L 12A IlA7915 Lambda LIlA7915 

Mostek MK3871 Thomson-GSF SFC2309 IlA78L 15 Fairchild IlA7815 Motorola MC7915 
Motorola LM741 Toshiba TA78005 Lambda LMC7815 National LM120-15 

MC1741 IlA7806 Lambda LMC7806 LIlA7815 LM320-15 
National LM741 LIlA7806 I.lotorola 1.IC7815 3294 LM320T15 
NEG-Electron IlPC 151 Motorola MG7806 MG78L 15 LM7915 

IlPC741 SiliconG SG340-6 
llational lI.I340-15 3299 SiliconG SG120-15 

PMI OP-02 SG7806 
LI.1340LA·15 3299 SG320-15 

OPOl TI ~A7806 
LM340T·15 SG7915 

I PM741 IlA7808 Lambda LMC7808 TI IlA7915 
SSS741 LIlA7808 LM7815 

IlA796 Motorola MC1496 
Raytheon RC741 I.Iotorola 1.IC7BOS 3294 LM78L 15 

MC1596 
RM741 NEC·Electron IlPC7808 NEG· Electron IlPC7815 

National LM1496 
RCA CA3056 SiliconG SG340·8 IlPC78L 15 

LM1596 ~ .. CA741 SG7808 SGS L7815 
Plessey SL 1496 

Signetics IlA741 TI LM340·8 SiliconG SG340-15 
SL 1596 

SiliconG SG300 IlA7808 SG7815 
Signetics MC1496 ~ SG741 IlA7812 Lambda LMC7812 TI LM340·15 

MC1596 for; 
TI IlA741 LIlA7812 IlA7815 SiliconG SG1496 ~ Thomson·GSF SFC2741 I .• otorola /.IC7812 3294 IlA78L 15 SG 159G 
Toshiba TA7504 National LM7812 Toshiba TA78015 

IlA798 Molorol;\ MCJ.ISfl e, 
IlA747 AMD 747 NEC-Electron IlPC7812 IlA78L 15A TI IlA78L 15A 

Hitachi HA17747 SGS L7812 IlA78M05 Motorola MC78M05 
W;:!~,~,[I 

~.~ Motorola MC1747 SiliconG SG7812 Ilalianal LI.I341·5 3300 
IlA79HG LalTlb{!;\ !Il!;W,. 

National LM747 TI IlA7812 
IlA79M05 Faircllil{j /,,\/UO:" 0: LM342-05 Lambda LMC7905 

NEG·Electron IlPC251 Toshiba TA78012 LM78M05 LIlA7905 
-, 

PMI OP-04 IlA7815 Fairchild IlA78L 15 NEC-Electron IlPC78M05 Motorola MC7905 
(.;, 

PM747 Lambda LMC7815 NEC-Micro IlPC78M05 National LM320MP5 (1/1 
Raytheon RC747 LIlA7815 Sanyo L78M05 LM7905 ~~I RM747 1.10torola r.1C7815 3294 TI IlA78M05 LM79M05 
RCA CA747 MC78L 15 IlA78M06 Motorola MC78M06 SiliconG SG120-5 r:. 
Signetics IlA747 Nalional Lr.I340·15 3299 Sanyo L78M06 SG320-05 ~ 
SiliconG SG747 LF.1340LA·15 3299 TI IlA78M06 SG320P-5 @ TeledyneS 747 LM340T·15 IlA78M08 Motorola MC78M08 SG7905 
TI IlA747 LM7815 NEG-Electron IlPC78M08 TI IlA7905 

IlA747-1 TI IlA747-1 LM78L 15 I::il 
NEC-Micro IlPC78M08 IlA79M06 TI IlA79M06 n IlA748 AMD 748 NEG-Electron jiPC7815 Sanyo L78M08 IlA79M08 Fairchild MC7908 -.... 

LM201 IlPC78L 15 TI IlA78M08 IlA7908 
AD AD201 SGS L7815 
Fairchild IlA201 SiliconG SG340-15 

IlA78Ml0 TI IlA78Ml0 Lambda LMC7908 

Intersil LM748 SG7815 
IlA78M12 Motorola MC78M12 LIlA7908 

IlA748 TI LM340-15 
lIalienal LI,'341·12 3300 Motorola MC7908 ---... 

Motorola LM201 IlA7815 
L1.1342-12 3299 SiliconG SG7908 

MC1748 IlA78L 15 
LM78M12 . TI IlA7908 

National LM201 Toshiba TA78015 NEG-Electron IlPC78M12 IlA79M08 

LM748 IlA7818 Lambda LMC7818 NEC-Micro IlPC78M12 IlA79M12 Fairchild IlA7912 

Plessey SL748 NEC-Electron IlPC7818 Sanyo L78M12 Motorola MC7912 

Raytheon RM748 SiliconG SG340-18 IlA78M15 Motorola MC78M15 National LM120-12 

RCA CA201 SG7818 lIalienal Lr.I341·15 3300 LM320MP12 

CA748 TI LM340·18 U.'342·15 3299 LM7912 

LM748 IlA7818 LM78M15 LM79M12 

Signetics LM201 IlA7824 Lambda LMC7824 NEG-Electron IlPC78M 15 SiliconG SG120-12 

IlA748 LIlA7824 NEC-Micro IlPC78M15 SG320P-12 

SiliconG SG201 Motorola MC7824 Sanyo L78M15 SG7912 

SG748 NEC-Electron IlPC7824 IlA78M24 Motorola MC78M24 TI IlA7912 

TI LM201 SGS L7824 Sanyo L78M24 IlA8T26A AMD N8T26 

SN72748P SiliconG SG7824 TI IlA78M24 N8T26A 

IlA748 TI LM340-24 IlA78P05 Lambda LAS3905 Hitachi HD268T26 

Thomson·GSF SFC2201 IlA7824 IlA78S40 Motorola IlA7BS40 Motorola MC6880A 

SFC2748 IlA78H05 Fairchild SH0323 IlA7902 Lambda LMC7902 MC8T26 

IlA749 Exar XR4739 SH323 LIlA7902 MC8T26A 

Fairchild IlA739 Lambda LAS1405 Motorola MC7902 National DS8T26A 

Motorola MC1339 LAS1905 IlA7905 Fairchild IlA79M05 Signetics N8T26 
llalienal U,11303 3325 I,loterela LM323 3294 Lambda LMC7905 - N8T26A 
Raytheon RC4739 MC78T05C LIlA7905 TI N8T26A 
SGS TBA231 I!atior.al W323 3299 Motorola MC7905 IlABT28 National DSBT2B 
TI SN76131 SiliconG SG323 National LM320MP5 IlA9636 TI IlA9636 

SN76149 IlA78H12A Lambda LAS1912 LM7905 IlA9636A TI IlA9636A 
IlA760 lIalienal W160 3317 IlA78HGA Motorola LImo 3295 LM79M05 IlA9637 TI IlA9637 

PMI CMP05 113110nal LI.1350 3299 SiliconG SG120-5 IlA9637A TI IlA9637A 
IlA776 IImls HA·2720 3236 SiliconG SG350 SG320-05 IlA9638 TI IlA9638 

Intersil ICL8021 IlA78L02 Motorola MC7802 SG320P-5 IlA9708 Motorola MC14443 
LM4250 TI IlA78L02 SG7905 MC14447 

• Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Fairchild (Cont'd) 7138 TI TBP28S166 MB7122 Fujitsu MB7134 MB7128 MMI 53101 
440.3979 Harris HM76165 63101 

J.lAF398 National LF398 93415 AMD 93415 HM7643 63S841 3826.3833 
LM298 93425 HI.17643·2 3705 Motorola MCM7685 

PMI SMp·10 AM93415 HM7643A National DM77S1B5 
Signetics NE5537 AMI 4015' Hitachi HN25045 DM87S1B5 

J.lAF771 RCA CA081 3348 4025 Intel 3625A Raytheon 29651 

TI TLOBI Fairchild 93415 M3625 29651A 

J.lAF772 Exar XR072 93425A MMI 5353 29651AM 

PMI OP·25 Fujitsu 93425 53S1641 3836 Signetics 82HS185 

TI TL072 . Hllachl HI.12510 3789 6353·1 3826 N82S185 
H",2511 3789 63S1641 S82HS1B5 J.lAF774 Exar XR084 3206 

Intel 2115A 3826.3836 S82S1B5 RCA CA084 3348 
Motorola MCM2115 Motorola MCM7643 TI SN54S454 

TI TL084 
MCM93415 MCM7643M SN74S454 

Signetics 82S10 National 74S573 TBP24S81 
Ferranti Electric N82S10 DM54S573 440.3968 

NB2S110 DM54S573A TBP24S81F.1 
ULA1GOOO Interdesign lGOOO S82S10 DM74S573 440.3968 
ULA 1U000 Interdesign 1UOOO S82S110 NEC·Micro J.lPB426 MB7131 AMD AM27S180 
ULA2000 Inlardeslgn MUA 4433 TI SN54S314 

Raytheon 29641 AM27S280 
ULA2COOO Inlerdaslgn USA 4433 SN74S314 

Signetics 82HS137 Fairchild 93450 
ULA2HOOO Inlardaslgn r.mc 4433 93425 AMD 93415 

82S137 93Z450 3652 
ULA2LOOO Inlerdeslgn MUB 4433 93425 

N82S137 Harris HM7680 
ULA2UOOO Interdesign 2UOOO S82HS137 MMI 5380·1 AM93415 S82S137 ULA3UOOO Interdesign 3UOOO AMI 4015 63BO·l 3826 
ULA5COOO Inlardaslgn !.ISB 4433 TI TBP24S41 Motorola MCM76BO 4025 440.3968 
ULA9COOO Inlardaslgn P.1SC 4433 Fairchild 93415 TBP24S4Hl 

National DM77S180 

ZN1060 SI~nallcs .IE5560 3402 93425A 44o.3gS8 
DM87S180 

SE5560 3402 Fujitsu 93415 TBP28S41 
DM87S229 

NEC·Micro J.lPB40B Sprague ULN·8160 Hitachi HI.I251o 3789 TBP28S41M Raytheon 29630 
ULS·B160 H1.12511 3789 MB7123 AMD AM27S2B 

ZN423 AD AD5B9 Intel 2115A Fujitsu MB7124 
Signetics NB2S1BO 

S82S180 
Datel VR-B069 Motorola MCM2115 MC7124 TI TBP28SAB6 
Intersil ICL8069 MCM93415 Harris HM764B TBP28SA86tl 3978 
r,lIcroPwr MP5010 401.3292 Signetics B2S10 MMI 5348 MB7132 AMD AM27PS1Bl 
lIational LJ.1113 3304 . NB2S10 6348 AM27S1Bl 

W313 3304 NB2S110 National DM54S473 AM27S1B1M 
TeledyneS 9491 S82S10 DM74S473 AM27S2B1-

9941 S82S110 Raytheon 29620 Fairchild 93451M 
ZN425 Datel ADC·MCB TI SN54S314 Signetics N82S146 93Z451 3652 
ZN433 Datel ADC·856 SN74S314 SB2S146 F93451 
ZN45B Datel VR·1B2 MB4111 SiliconSys 104 TI TBP28SA42 FUJitsu MB7132H 3679 

MB4112 SiliconSys 105 440.3976 Harris HM76B1 
MB7053 AMD AM27S13 MB7124 AMD AM27S29 

H1.17681·2 3711 Fujitsu Microelectronics, Inc. Fairchild 93446 Fujitsu MBM7124 
Hitachi HN250B9 

Harris HM7621 Harris HM7649 
Intel 3628 2147 National NMC2147H MMI 5349·1 

Universal 2147 
Intel 3622 3628A 6349·1 3826 

27128 InlBI 27128 3821 MMI 6306 362BB 
Motorola MCM7621 Motorola MCM7649 

SEEQ 5143 3896 National DM54S472 M362B 
National DM74S571 MMI 4044 AMD 4044 DM74S472 5381·1 
Signetics 82S131 6381·1 3826 9244 TI SN74S571 Raytheon 29621 Motorola MCM7681 AM9244E MB7057 AMD AM27S20 Signetics NB2S147 

National 87S181 EMM 4044 Fairchild 93417 S82S147 
DM77S1B1 

Hllachl IIr.14315 3789 Harris HM7610 TI DM54S472 
DMB7S1B1 

Intel 2141 Hm610·2 3696 TBP28S42 
DMB7S22B 

2141·2 Intel M3601 
440.3975 

Raytheon 29631 
Intcrsil 11.17141 MMI 5300·1 

TBP28S421.1 
29631A 440.3975 Mostek MK4104 6300·1 3826 MB7.126 AMD AM27S31 29631AM 

Motorola MCM6641 National DM54S387 Fairchild 93448 29633 
MCM66L41 DM74S387 Harris HM7641 Signetics 825181 

National MM2141 Raytheon 29660 Intel M3624 82HS1B1 
MM5257 Signetics N82S126 MMI 5341·1 N82S181 
NMC2141 SB2S126 6341·1 3826 SB2HS1B1 

NEC·Micro J.lPD4104 TI TBP24SA10 Motorola MCM7641 SB2S1B1 
J.lPD4104-3 440.3957 National DM54S474 Supertex 5MB2S1B1 

RCA CDM5104 TBP24SA lOr.' DM74S474 TI TBP28SB6 
TI TMS4044 440.3967 DM77S474 TBP28S86M 
Zilog 6104 MB7121 AMD AM27S32 DM87S474 MB7132H AMD AM27PS181 

Z6104 Fairchild 93452 Raytheon .29625 AM27S181 
713B AMD AM27S191 Harris HM7642 Signetics N82S141 AM27S181M 

Fairchild 93511 H"'7642·2 3705 S82S141 AM27S281 

93Z511 Intel M3605 TI TBP2BS46 Fairchild 93451M 

Fujitsu MB7138 MMI 5352·1 440.3976 93Z451 3652 

MBM7138 6352 TBP28S46M F93451 

Harris HM76161 National DM54S572 440.3976 FuJitsu '.'97132 3679 

Hitachi HN25169 
DM74S572 MB7127 AMD AM27S184 Harris HM76B1 

Intel 3636B 
Raytheon 29640 Harris HM76B4 1I~17681·2 3711 

M3636 
Signetics N82S136 MMI 53100 Hitachi HN25089 

S82S136 63100 Intel 3628' 
National 87S191 TI TBP24SA41 Motorola MCM76B4 362BA 

DM77S191 440.3968 National DM77S184 3628B 
DMB7S191 TBP24SA411.1 DMB7S184 M362B 

Raytheon 29681 440.3968 Raytheon 29650 MMI 5381·1 
29681A MB7122 AMD AM27S33 Signetics N82S184 6381·1 3B26 

Signetics 82S191 AM27S33M TI TBP24SA81 Motorola MCM7681 
N82S191 AM27S41 440.3969 National 87S181 
S82S191 Fairchild 93453 MB7128 AMD AM27S185 DM77S181 

Supertex MMB2S191 93453C Harris HM7685 DMB7S1B1 
SM82S191 93453M HI.I7685·2 3714 DM87S228 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Fujitou r.iicroolcctronico, Inc. M07142 Intel 3632 M138128 NEC-Micro I,P0446 M138868A RCA COP64D2 

(Cont'd) Signetics 82S321 OKI 1.ISI.12128 3873 SMC COM2D17 
N82S321 r.ISr.'5128 3873 COM25D21l 

MB713211 Raytheon 29631 S82S321 RCA COM6116 COM8017 
29631A MB7768A AMI S16D2 Synertek SY2128 Western TR1402 
29631AM Fairchild 37313 SY2129 TR1602 
29633 F6350 1280 TI TMS4D16 TR1863 

Signetics 825181 Fujitsu MB8868A Toshiba TC5516 MB8876 Siemens SAB1791 
82HS181 GI AY3-1D15 TMM2D16 SMC FOC1791 

N82S181 AY6-1D13 ~MB8167 llilachi HI.16167 3789 Western F01791 

S82HS181 Harris IlM64D2 IMS 14130 MB8877 Siemens SAB1793 

S82S181 llilachl 1106350 1345 lOT IOT6167 SMC FOC1793 

Supertex SM82S181 HD50A5D 1345 Intel 2167 Western F01793 

TI TBP28S86 1.loterol3 r.IC685D 1351 NEC-Micro I'P02167 MBL8D35 AMO 81335 

TBP28S86M National MM53D3 M138168 IMS IMS142D 08035 

MB7134 AMO AM27S33 RCA CDP64D2 Intel 2168 1081335 

AM27S33M SMC COM2017 MB8243 AMO 8243 P8D35 

AM27S41 COM25D2H Intel .8243 Intel 81335 

Fairchild 93453 COM8017 NEC-Micro I'P08243 081335 

93453C Western TR14D2 Signetics 8243 1081335 

93453M TR 16132 MB82464 Mitsubishi M5K4164 P8D35 

Fujitsu MB7122 TR 1863 MB8264 Fairchild F64K National INS8D35 

Harris HM76165 MB8114 AMO 2114 Fujitsu MB8265 NEC-Micro I'PD8D35 

HM7643 9114 Hitachi HM4864 !,P08DC35 

11:.17643-2 37135 CSG' MCS2114 Intel 2164 Signetics SCN8D35 

HM7643A MPS2114 Motorola MCM6664 MBL8D39 AMD 081339 
EMM 2114 MCM6665 1081339 Hitachi HrJ25D45 
Fairchild F2114 National NMC4164 Intel 81339 

,----_ ... 
Intel 3625A GTEMicro 2114 NEC-Micro !,P04164 081339 1.13625 Hitachi 472114 TI TMS4164 1081339 MMI 5353 ' HM2114 Toshiba TMM4164 National INS8D39 53S1641 3836 IlM472114 MB8265 Fairchild F64K NEC-Micro !,P08D39 6353-1 3826 Intel 2114 Fujitsu MB8264 Signetics SCN8D39 ~. 63S1641 

3826.3336 
2114A Hitachi HM4864 MBL8D48 AMO 81348 

Motorola MCM7643 
Intersil 2114 Intel 2164 Intel 81348 

~ MCM7643M 
IM2114 Motorola MCM6664 National INS8D48 

National 74S573 
MicroPwr MP2114 MCM6665 NEC-Micro !,P08D48 

DM54S573 
MP2114C National NMC4164 !,PD8DC48 

OM54S573A 
Mitsubishi M5L2114 NEC-Micro !,P04164 Signetics SCN8D48 A 

DM74S573 
Motorola MCM2114 TI TMS4164 Toshiba TMP8D48 G MCM21L14 Toshiba TMM4164 MBL8D49 Intel 81349 

NEC-Micro !,PB426 National 1.11.12114 MB84D4 Intersil 11.165134 National INS8D49 & Raytheon 29641 NEC-Micro !,P02114 National NMC65D4 NEC-Micro !,P08D49 
Signetics 82HS137 IlKI 1.18:.12114 3873 RCA CDM51D4 Signetics SCN8D49 

82S137 Panasonic MrJ2114 1.1138414 Harris HM6514 MBM1DD47D AMO AM1DD47D -I 
N82S137 Supertex CM2114 Hitachi 111.14334 3789 Fairchild F1DD47D ro, 
S82HS137 Syncrtck SY2114 3941 Intersil IM6514 3615.3628 (Tfl 
S82S137 TI TMS4D45 MicroPwr MP6514 MBM1D422 Fairchild Fl0422 3615.36213 

TI TBP24S41 TMS4DL45 Mitsubishi M58981 Hllachl 111.110422 3789 t;1 
4413.3958 Toshiba TMM314 National NMC6514 l.lotorol3 r.lCU1D422 3839 

T!!P24S41'.1 TMM314A NEC-Micro !,P0444/6514 Ilall&ual D:.I1D422 3354 
,l~ 

44D.3S68 

~ TBP28S41 
MB8116 AMD 91316 !,P06514 MBM1D47D AMO AM1D47D 

1&1 AM9D16 DKI Im.I5115 3873 Fairchild F1D47D 3615.3621 
TBP28S41M Fairchild F16K RCA MWS5114 IIl1achl Hl.llD47D 3789 

MB7137 AMD AM27PS191 F4116 MWS5514 Motorola MCM1D47D :::1' 
AM27PS291 Hitachi HM4716 Toshiba TC5514 lIallenal 01.11134713 3855 ~ AM27S19D Intel 2117 MB8416 AD A0515 Signetics 1134713 

Fairchild 935113 Intersil IM7116 Burr-Brown 3528 MBM1D474 AMD AM1D474 
93Z51D ITT ITT4116 Fairchild F3528 Fairchild F1D474 

Fujitsu MBM7138 Mostek MK4116 Fujitsu MB8128 HII3Chi 111.11134713 3789 
Harris HM76160 Motorola MCM4116 Harris HM6116 MBM2147 AMD 9147 '---
I~MI 631681 National MM5290 Hitachi HM6116 AMI 41317 
National OM77S19D NEC-Micro !,P0416 lOT IOT6116 Hitachi HM4847 

OM87S19D Panasonic IMJ4116 MicroPwr MP6116 HI.15147 3789 
Raytheon 296813 SGS M4116 Mitsubishi M5K8725 Intel 2147 

29683 Siemens HYB4116 NEC-Micro I'P0446 Intersil 2147 
Signetics 82S19D Signetics 26913 OKI 1.1Slm28 3873 ITT 4547 

N82S19D 29613 1.1SI.15128 3873 Motorola MCM2147 
S82S19D Signetics 2960 RCA COM6116 National MM2147 

Supertex MM82S190 Sprague UCN4116 Synertek SY2128 NEC-Micro !,PD2147 
MB7138 AMO AM27S191 TI TMS4116 SY2129 Synsrtak SY2147 3941 

Fairchild 93511 Toshiba TMM416 TI TMS4D16 TI TMS2147 
93Z511 Zilog Z6116 Toshiba TC5516 Toshiba TMM315 

Fujitsu 7138 MB8118 AMD AM4516 TMM2D16 Universal UM2147 
MBM7138 Hitachi HM4816 MB8417 MicroPwr MP6118 MBM2147H Intel 2147-3 

Harris HM76161 HM4816A Toshiba TC5517 MBM2148 AMO 9148 
Hitachi fW25169 Intel 2118 MB8418 Toshiba TC5518 AM9148 
Intel 363613 Intersil IM7118 ~MB8866 Fujitsu 1.188876 13138 Fairchild 93475 3615.3646 

M3636 Mostek 4516 Siemens SAB1791 Fujitsu MBM2149 
National 87S191 MK4516 SMC FOC1791 Hllachl HM614S 3789 

OM77S191 National NMC5295 Western F01791 Intel 2148H 
OM87S191 NEC-Micro 2118 MB8868A AMI S16D2 2149H 

Raytheon 29681 TI TMS4516 Fairchild 37313 National NMC2148 
29681A MB8128 AD A0515 F6850 12813 Synertek SY2148 

Signetics 82S191 Burr-Brown 3528 Fujitsu MB7768A SY2149 
N82S191 Fairchild F3528 GI AY3-1015 MBM2149 AMO 9148 
S82S191 Fujitsu 1.:90416 3676 AY6-1D13 AM9148 

Supertex rM.I82S191 Harris HM6116 Harris HM64D2 Fairchild 93475 3615.3646 
SM82S191 Hitachi HM6116 Hitachi HD685D 1345 Fujitsu MBM2148 

TI TDP28S166 lOT IOT6116 IID6eA5D 1345 Hllachl 111.16148 3789 
4413.3979 MicroPwr MP6116 1.lotorola 1.IC685D 1351 Intel 2148H 

MB7142 AMD AM27S43 Mitsubishi M5K8725 National MM53D3 2149H 

~ Discontinued The manufacturers report thw deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Advanced Micro Devices 
Digital 601-617 
Microprocessor 1201-1246 
Microprocessor Development Systems 
Microcomputer Boards 1901-1910 
Interface 2601-2608 
Linear 3101-3137 
Memory 3601-3607 
American Automation 
Microprocessor Development Systems 
American Microsystems, Inc. 
Digital 618 
Microprocessor 1247-1252 
Interface 2609-2611 
Linear 3138-3150 
Memory 3608-3614 
Custom/Semicustom 4301-4308 
Analog Devices 
Linear 3151-3186 
Arrow Electronics 
357, 1720,2300 
Burr-Brown 
1984 
California Devices 
Custom/Semicustom 4309 
Computer Aided Engineering 
Custom/Semicustom 4310 
Creative Micro Systems 
Microcomputer Boards 1911-1912 
Cromemco 
Microcomputer Boards 1913-1932 
Custom MOS Arrays, Inc. 
Custom/Semicustom 4311 
Datel-Intersl/ 
Microcomputer Boards 1933 
Interface 2613-2623 
Dlgelec 
PROM Programmers 4101 
Diplomat Electronics Corp. 
Manufacturers and Distributors Directory 
Emuloglc 

1701 - 1705 

1706 

Microprocessor Development Systems . 1708-1709 
Exar Integrated Systems, Inc. 
Linear 3187-3209 
Custom/Semicustom 43 12-43 I 5 
Fairchild 
Digital 6 19-668 
Microprocessor 1253- I 304 
Microprocessor Development Systems I 7 I I -17 I 8 
Memory 36 I 5 -3666 
Custom/Semicustom 43 I 6-43 17 
Fujitsu America 
Memory 3668-3671 
Fujitsu Microelectronics 
Microprocessor 1305-1308 
Memory 3672-3681 
Custom/Semicustom 4318-4320 
General Instrument 
Microprocessor 1309- I 332 
Memory 3683-3692 
Harris Semiconductor 
Digital 669-695 
Microprocessor 1333-1344 
Interface 2624-2742 
Linear 32 I 0-329 I 
Memory 3693-3788 
Custom/Semicustom 432 I -4430 
HI/evel Technology 
Microprocessor Development Systems 1719 
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Hitachi America 
Microprocessor 1345 
Memory 3789 
Holt, Inc. 
Custom/Semicustom 4431 
Hybrid Systems Corp. 
Interface 2743-2748 
Inmos Corp. 
Memory 3790-3792 
Integrated Device Technology 
Memory 3793-3807 
Intel 
Microprocessor 1347 - 1 350 
Microprocessor Development Systems 1721 - 1728 
Memory 3808-3825 
Interdesign, Inc. 
Custom/Semicustom 4433 
International Microelectronic Products 
Custom/Semicustom 4435 
I{ontron Electronics 
PROM Programmers 4103 
LSI Computer Systems, Inc. 
Digital 696 
Custom/Semicustom 4436 
Micro Circuit Engineering 
Custom/Semicustom 4437 -4440 
Micro Power Systems 
Military 401 
Interface 2749 
Linear 3292 
Mitel Semiconductor 
Digital 697-714 
Monolithic Memories, Inc. 
Digital 715-728 
Memory 3826-3838 
Custom/Semicustom 4442-4478 
Motorola Semiconductor 
Digital 729-733 
Microprocessor 1351 - 1 360 
Microprocessor Development Systems 1729- 1738 
Microcomputer Boards 1935- 1 945 
Interface 2750-2761 
Linear 3293-3298 
Memory 3839-3849 
Custom/Semicustom 4479-4480 
National Semiconductor 
Military 402-405 
Digital 729-733 
Microprocessor 1361 - 1 456 
Microcomputer Boards 1946- 1 955 
Interface 2762-2771 
Linear 3299-3345 
Memory 3850-3871 
Custom/Sem/custom 4481-4499 
01(1 Semiconductor 
Memory 3872-3873 
Oliver Advanced Engineering 
PROM Programmer 4104 
Qpiical Electronics 
Linear 3346-334 7 
Plessey Semiconductors 
Custom/Semicustom 4501 -45 1 6 
RCA 
Military 406-409 
Digital 739-760 
Microprocessor 1457-1491 
Microcomputer Boards 1956- 1 96 1 
Linear 3348-3371 

Memory 3874-3881 
Custom/Semicustom 4517-4521 
Schweber Electronics 
349, 2064, Volume" opp. page 2401, 

Seeq Technology, Inc. 
Microprocessor 1492- 1 500 
Memory 3882-3896 
Semi Processes Inc. 
Digital 761 -77 1 
Signetics 
Military 410-423 
Digital 773-810 
Microprocessor 1501 - 1 525 
Microprocessor Development Systems 1739- 1746 
Microcomputer Boards 1962-1979 
Interface 2772-2778 
Linear' 3372-3421 
Memory 3897-3939 
Custom/Semicustom 4522-4526 
Silicon Systems 
Custom/Semicustom 4528-4529 
Siliconix 
Interface 2779-2842 
Sprague Electric 
Interface 2843 
Stag Microsystems 
PROM Programmers 4105 
Structured Design 
PROM Programmers 4106 
Sunrise Electronics 
PROM Programmers 4107 

Synertel< 
Military 424-432 
Microprocessor 1526- 1 550 
Microprocessor Development Systems 1747· 
Microcomputer Boards 1980-1983 
Memory 3940-3957 
Custom/Semicustom 4531-4537 
TRW LSI Products 
Digital 812-819 
Linear 3438-3442 
Teledyne Semiconductor 
Interface 2845-2854 
Texas Instruments 
Military 433-443 
Digital 821 -I 034 
Microprocessor 1552-1564 
Microprocessor Development Systems 1748- 1749 

Interface 2855-2868 
Linear 3422-3437 
Memory 3958-3980 
Custom/Semicustom 4539-4560 
Unitrode Corporation 
Linear 3444-3446 
VTI 
Memory 3981-3993 
Custom/Semicustom 4561-4562 

Weitel< 
Digital 1036-1041 
Western Digital 
Microprocessor 1566- 1 579 
Interface 2869-2880 
Memory 3994-3997 
Custom/Semicustom 4563 -4564 

Xi cor 
Memory 3998-3999 

Zilog 
Microprocessor 1581 - 1 604 
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Manufacturer Reptacement te !.laster 
Device Source Device Pags 

Fujitsu Microelectronics, Inc. 
(Cont'd) 

MBM2149 National NMC2148 
Synertek SY2148 

SY2149 
MBM2716 AMD 2716 

Fairchild F2716 
Hitachi HII462716 3789 
Inlel 2716 3818.3822 

M2716 
Mitsubishi M5L2716 
Mostek MK2716 
Motorola MCM2716 
National MM2716 
NEC-Micro J1PD2716 
OKI I.lSI.12716 3873 
Panasonic MN2716 
SGS M2716 
TI TMS2516 

MBM2732 AMD 2732 
Fairchild F2732 
Hitachi HII462732 3789 
Intel 2732 

2732A 3819.3822 
M2732 

Mitsubishi M5L2732 
National MM2732 

NMC2732 
NEC-Micro "PD2732 
Toshiba TMM2732 

TMM324C 
Universal UM2732 

MBM2732A AMD 2732 
Fairchild F2732 
Hitachi HII462732 3789 
Intel 2732 

2732A 3819.3822 
M2732 

Mitsubishi M5L2732 
National MM2732 

NMC2732 
NEC-Micro J1PD2732 
Toshiba TMM2732 

TMM324C 
Universal UM2732 

MBM2764 Hitachi HN462764 
HI1482764 3789 

Inlel 2764 3820.3822 
M2764 

Intersil 2764 
Mostek MK2764 
National NMC2764 
NEC-Micro J1PD2764 
SEEO 5133 
Toshiba TMM2764 

MBM7124 AMD AM27S29 
Fujitsu MB7124 
Harris HM7649 
MMI 5349-1 

6349-1 3826 
Motorola MCM7649 
National DM54S472 

DM74S472 
Raytheon 29621 
Signetics N82S147 

S82S147 
TI DM54S472 

TBP28S42 
440.3975 

TBP28S42f.1 
440.3975 

MBM7138 AMD AM27S191 
Fairchild 93511 

93Z511 
Fujitsu 7138 

MB7138 
Harris HM76161 
Hitachi HN25169 
Intel 3636B 

M3636 
National 87S191 

DM77S191 
DM87S191 

Raytheon 29681 
29681A 

Signetics 82S191 
N82S191 
S82S191 

Supertex MM82S191 
SM82S191 

~ Discontinued 

2112 

Manufacturer Reptacement Ie Master tlanufacturar Replacement Ie '.Iaster 
Device Source Devlc8 Page Device Saurcs DuvlcB Page 

MBM7138 TI TBP28S166 R03-8316 AMD AM9218 
440.3979 AMI S68318 

MBM934f9 Fairchild F93419 CSG MPS2316 
MC7124 AMD AM27S28 Fairchild 3516 

Fujitsu MB7123 68316 
MB7124 68316E 

Harris HM7648 F3516 
MMI 5348 F35316 

6348 F68316 1281 
National DM54S473 GI R03-9316 

DM74S473 GTEMicro 2316 
Raytheon 29620 Intel 2316 
Signetics N82S146 Mostek MK34000 

S82S146 Motorola MCM68316 
TI TBP28SA42 MCM68A316 

440.3976 MM2316 
National MM52116 

Genernllnstrument MM5258 
NEC-EA EA2316 

AY-3-8913 TI SN76489 EA8316 
AY-5-8116 SMC COM8116 NEC-Micro J1PD2316 
AY-5-8136 SMC COM8136 OKI MSM3870 
AY-5-9559 AMI S2859 Rockwell R2316 

Mitel MT5087 SGS M2316 
Mostek MK5087 Signetics TDA2600 
National TP5087 TI SBP8316 
Plessey MV5087 Toshiba TMM331A 

AY3-1015 AMI S1602 R03-9316 AMD AM9218 
Fairchild 3730 AMI S68318 

F6850 1280 CSG MPS2316 
Fujitsu MB7768A Fairchild 3516 

MB8868A 68316 
GI AY6-1013 68316E 
Harris HM6402 F3516 
Hitachi H06850 1345 F35316 

H068;\50 1345 F68316 1281 
I.lolorola r.1C6850 1351 GI R03-8316 
National MM5303 GTE Micro 2316 
RCA CDP6402 Intel 2316 
SMC COM2017 Mostek MK34000 

COM2502H Motorola MCM68316 
COM8017 MCM68A316 

Western TR1402 MM2316 
TR1602 National MM52116 
TR1863 MM5258 

AY6-1013 AMI S1602 NEC-EA EA2316 
Fairchild 3730 EA8316 

F6850 1280 NEC-Micro J1PD2316 
Fujitsu MB7768A OKI MSM3870 

MB8868A Rockwell R2316 
GI AY3-1015 SGS M2316 
Harris HM6402 Signetics TOA2600 
Hitachi IID6850 1345 TI SBP8316 

HD68A50 1345 Toshiba TMM331A 
1.1010rola 1.!C6e50 1351 R03-9332 AMD 9232 
National MM5303 AMI S68322 
RCA CDP6402 S68A332 
SMC COM2017 CSG MPS2332 

COM2502H Fairchild F3532 
COM3017 GTE Micro 2332 

Weslern TR1402 Intersil IM7332 
TR1602 Motorola MC68332 
TR1863 MCM68332 

ER1400 Mitsubishi M5G1400 1.IW68A332 3840 
NCR NCR1400 National MM52132 . 
Nitron NC1400 NEC-EA EA8332 

ER2051 NCR NCR2051 NEC-Micro J1PD2332 
Nitron NC7051 RCA CDM5333 

ER2055 GI ER2810 Rockwell R2332 
NCR NCR2811 SiliconG SG3532 
Nitron NC7810 SMC ROM4732 

ER2810 GI ER2055 Syosrlek SY233Z 3950 
NCR NCR2811 TI 4732 
Nitron NC7810 TMS4732 

ER3400 Hughes HNVM3704 Toshiba TMM333 
NCR NCR3400 Universal UM2332 
Nitron NC7451 R03-9333 AMD AM9233 

ER5716 Hltacbl HII48016 3789 AI.II S2333 3603 
Motorola MCM2816 CSG MPS2333 
NCR NCR2168 Fairchild F3533 

ER5816 GI ER5916 Intel 2332 
Inlel 2816 3824 NEC-EA 8332 
National NMC2816 EA8333 
NCR NCR2161 RCA CDM5332 

ER5916 GI ER5816 Signetics 2332 
Inlsl 2816 3824 Synarlek SY2333 3950 
National NMC2816 .Toshiba TM2332 
NCR NCR2161 Universal UM2333-45 

PIC1650A Plessey PIC1650A R03-9367 Af.1I S2364 3609 
PIC1655A Plessey PIC1655A Mostek MK37000 
PIC1656 Plessey PIC1656 Signslics 2364-20 3899 

Bold face devi~e numbers indicate manufacturers data is provided in the IC Master on the pages noted. 

r.lanufaclurar RSjllacamBnt Ie I.Iutar 
Devlcs Source Dsvlcs PIUI 

R03-9367 Synarlck SY2365 3951 
SY2365-2 3951 

GTE Microcircuits 

2114 AMD 2114 
9114 

CSG MCS2114 
MPS2114 

EMM 2114 
Fairchild F2114 
Fujitsu MB8114 
Hitachi 472114 

HM2114 
HM472114 

Intel 2114 
2114A 

Intersil 2114 
IM2114 

MicroPwr MP2114 
MP2114C 

Mitsubishi M5L2114 
Motorola MCM2114 

MCM21L 14 
National MM2114 
NEC-Micro J1PD2114 
OKI l.lSr.12114 3873 
Panasonic MN2114 
Supertex CM2114 
S,~:rlz~ SY2114 3!l.tl 
TI TMS4045 

TMS40L45 
Toshiba TMM314 

TMM314A 
2316 AMD AM9218 

AMI S6831B 
CSG MPS2316 
Fairchild 3516 

68316 
68316E 
F3516 
F35316 
F6D316 1281 

GI R03-8316 
R03-9316 

Intel 2316 
Mostek MK34000 
Motorola MCM68316 

MCM68A316 
MM2316 

National MM52116 
MM5258 

NEC-EA EA2316 
EA8316 

NEC-Micro J1PD2316 
OKI MSM3870 
Rockwell R2316 
SGS M2316 
Signetics TDA2600 
TI SBPB315 
Toshiba TMM331A 

2332 AMD 9232 
AMI S68322 

S68A332 
CSG MPS2332 
Fairchild F3532 
GI R03-9332 
Intersil IM7332 
Motorola MC68332 

MCM68332 
1.1CI.1S8A33Z 3D40 

National MM52132 
NEC-EA EA8332 
NEC-Micro J1PD2332 
RCA CDM5333 
Rockwell R2332 
SiliconG SG3532 
SMC ROM4732 
Syr.srlRk SY2332 3950 
TI 4732 

TMS4732 
Toshiba TMM333 
Universal UM2332 

2364 AMD 9264 
9265 

AMI S68364 
SS8A364 3613 

Intel 2364 
Intersil IM7364 
MicroPwr MP2364 
Mostek MK36000 

© IC- MASTER 1983 



AL T!2RNATr2 SOURCr:: Dn~{EC70RV 
Manufaclurer Replacemenl IC Ihsler Uanufaclurer Replacemenl IC Masler Manufaclurer Replacemenl IC r.lasler Manufaclurer Replacemenl ICUnler 
Devlca Sou rca Devlca Page Devlca Source Davlca Page Devlca Sourca Devlca Paga Davlce Source Davlca Pa~a 

GTE Microcircuits (Cont'd) G8865 Mostek MK8865 HA-2645 Motorola MC1436 HA-2655 SiliconG SG1458 
Plessey MV8865 MC1439 SG1558 

2364 Molorola mlA68364 3840 G8912 Intel 2912 National LM1436 TI MC1458 
National MM52164 Mostek MK5912 LM343 MC1558 

MM5235 MK8912 SiliconG SG1436 RC4558 
NEC-EA EA8364 Plessey MV8912 TeledyneP 1332 RM4558 

LA8364 HA-2650 AMD 1458 HA-2665 AMD 1458 
NEC-Micro "PD2364 Harri3 Semiconductor 1558 1558 
Rockwell R2364 AM1458 AM1458 
SGS M36000 6518 Harris HI.I6518 Exar XR1458 Exar XR1458 
Signetics 2364 669.1333.3756 XR1588 XR1588 

2664A Intersil IM6518-1 XR4558 XR4558 
SMC ROM36000 National MM74C930 Fairchild "A1458 Fairchild "A1458 
Synertek SY2364 HA-2425 AD AD583 "A1558 "A1558 
TI TMS4764 Dalel Slm-IC-l 2622 Harris HA-2655 3234.3287 Harris IIA-2650 3234.3287 
Toshiba TM2364 PMI SMP-l0 HA-2665 IIA-2655 3234.3287 

2364-3 AMD AM9264 SMP-ll Hitachi HA 17458 Hitachi HA 17458 
AMI S4264 TeledyneP 4856 Motorola MC1458 Motorola MC1458 
Mostek MK36000-5 HA-2500 Intersil HA2500 MC1558 MC1558 
NEC-EA UPD2/8364-30 HA-2502 Datel AM-450-2M MC4558 MC4558 
Slgnallcs 2664A-30 3907 Intersil HA2502 MC4558C MC4558C 
Synertek SY2364-3 HA-2505 AD AD540 RC1558 RC1558 
Toshiba TMM2364 Burr-Brown 3503 RC4558 RC4558 
Weitek SC8164 Dalel A!.I-450-2 2622 National LM1458 National LM1458 

G4104 Fairchild F4104 Intersil HA2505 LM 1558 LM1558 
Mitel MD4104 HA2525 NEC-Electron "PC 1458 NEC-Electron "PC 1458 

Motorola MC14504 MicroPwr MP5501 "PC4558 "PC4558 
National MM4104 PMI OPOI PMI OP-14 PMI OP-14 

[ RCA CD40109 HA-2507 Intersil HA2507 PM1458 PM1458 

SGS HCF40109 HA-2510 Intersil HA2510 PM1558 PM1558 

Signetics HEF4104 HA-2512 Intersil HA2512 Raytheon RC1458 Raytheon RC1458 

G4320 ITT DF320 HA-2515 Intersil HA2515 RC1558 RC1558 

Mitel MT4320 HA-2517 Fairchild F40085 RC4558 RC4558 

Nitron NC2320 Intersil HA2517 RM1558 RM1558 ~ 
Siliconix DF320 HA-2522 Datel AM-452-2M RM4558 RM4558 

~ G5050 Mitel MA5050 Intersil HA2522 RCA CA1458 RCA CA 1458 

G5100 Mitel MA5100 HA-2527 Intersil ' HA2527 CA1558 CA 155B .:oJ 

G5150 Mitel MA5150 HA-2600 Intersil HA2600 LM145B 
\ 

LM 1458 j , 

G74SC137 1.IItEI r.1D74SC137 697 Motorola MC1556 LM1558 LM 1558 (.? 

Plessey MV74SC137 Signetics MC1556 RC4558 RC4558 ',=, 

SSS145B SSS 14S8 I.~I 
SPI SP74SC137 SiliconG SG1556 

SSS1558 SSS 155B l"l G74SC138 /.1Ilsl 1.ID74SC138 697 TeledyneP 1326 
Sanyo LA6458A Sanyo LA645BA ~. Plessey MV74SC13B TI MC1556 

RCA CDP1873 HA-2602 Datel AM-460-2M Signetics MC1458 Signetics MC1458 r.:..: 
SPI SP74SC138 Intersil HA2602 MC155B MC1558 .~J 

NE4558 NE455B ~I G74SC139 l.lItal r.1D74SC139 697 HA-2605 Dalel AF~-460-2 2622 
SiliconG SG1458 SiliconG SG1458 U) Plessey MV74SC139 Intersil HA-2602 

SG1558 SG1558 
SPI SP74SC139 HA-2605 

TI MC1458 TI MC145B ~I 
G74SC237 1.1IIsl 1.1D74SC237 697 HA2605 MC1558 MC1558 
G74SC23B I.IlIal UD74SC238 697 Motorola MC1456 0l 

RC4558 RC455B .:-. 
SPI SP74SC238 \ 

Signetics MC1456 RM4558 RM4558 S G74SC239 I.IlIal MD74SC239 697 SiliconG SG 1456 HA-2655 AMD 1458 HA-2700 Datel AM-470-2 
SPI SP74SC239 TI MC1456 1558 AI.I-470-2C 2623 

G74SC240 r.lllal 1.1D74SC240 702 HA-2607 Intersil HA2607 AM1458 AM-470-2M (-1-1 
Plessey MV74SC240 HA-2620 AD AD507 Exar XR1458 Harris HA-2704 Ci' 
SPI SP74SC240 761 Burr-Brown 3508 XR1588 HA-2705 

G74SC241 Ullel l.lD74SC241 702 Datel AM-462-1 XR4558 TeledyneP 1323 
Plessey MV74SC241 AI~-462-2 2622 Fairchild "A1458 HA-2704 Datel AM-470-2 
SPI SP74SC241 761 Harris IIA-2622 3228.3287 "A1558 AI.I-470-2C 2623 

G74SC244 !.lItal I.lD74SC244 702 IIA-2625 3228.3287 lIarrls IIA-2650 3234.3287 AM-470-2M '---

Plessey MV74SC244 Intersil HA-2622 HA-2665 Harris HA-2700 
SPI SP74SC244 761 HA-2625 Hitachi HA 17458 HA-2705 

G74SC245 Fairchild 74LS245 HA2620 Motorola MC1458 TeledyneP 1323 
r.1IIal IAD74SC245 HA2625 MC1558 HA-2705 Datel AM-470-2 

702.706 HA-2622 AD AD507 MC4558 Ar.t-470-2C 2623 
Molorola SN74LS245 Burr-Brown 3508 MC4558C AM-470-2M 
Plessey MV74SC245 Datel AM-462-1 RC1558 Harris HA-2700 
SPI SP74SC245 761 AM-462-2 2622 RC4558 HA-2704 
SlgnBtlcs 74LS245 779 Harris IIA-2620 3228.3287 National LM1458 TeledyneP 1323 

N8T245 IIA-2625 3228.3287 LM1558 HA-2720 Fairchild "A776 
TI SN74LS245 913 Intersil HA-2622 NEC-Electron "PC 1458 Intcrsil ICL8021 

G74SC373 Mitel 74SC373 HA-2625 "PC4558 LM4250 
1.ID74SC373 710 HA2620 PMI OP-14 Motorola MC1776 

Plessey MV74SC373 HA2625 PM1458 National LM4250 
SPI SP74SC373 761 HA-2625 AD AD507 PM1558 SiliconG SG4250 

G74SC374 Mllsl I.ID74SC374 710 Burr-Brown 3508 Raytheon RC1458 Solitron UC4250 
Plessey MV74SC374 Datel AM-462-1 RC1558 HA-2900 AD AD510 
SPI SP74SC374 761 AIH62-2 2622 RC4558 AD517 

G74SC533 IAllel I.ID74SC533 710 lIarris HA-2620 3228.3287 RM1558 ADOP-07 3153 
G74SC534 Mitel MD74SC234 HA-26223228.3287 RM4558 Burr-Brown 3510 
G74SC540 r.lltel r.ID74SC540 702 Intersil HA-2622 RCA CA1458 Datel AM-430 

SPI SP74SC540 HA-2625 CA 1558 AM-490-2 
G74SC541 !Allal r.1D74SC541 702 HA2620 LM1458 Fairchild "A714 

SPI SP74SC541 HA2625 LM1558 Harris HA-2905 
G74SC563 WIBI 1.1D74SC563 710 HA-2627 Intersil HA2627 RC4558 HA-5130 
G74SC564 Mitel MD74SC564 HA-2640 Datel AM-464-2M SSS1458 HA-5135 
G74SC573 1.1 II BI I.lD74SC573 710 Motorola MC1536 SSS1558 MicroPwr MP517 

SPI SP74SC573 761 National LM143 Sanyo LA6458A MP5505 
G74SC574 Ullal MD74SC574 710 LM1536 Signetics MC1458 MP5507 

SPI SP74SC574 761 SiliconG SG1536 MC1558 OP-05 
G8865 Mitel MT8865 HA-2645 Dalal Ar.I-464-2 2622 NE4558 OP-07 

* Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Harris Semiconductor HA-5135 National LH0044 3342 HI201 Siliconix DG201 HI506A RCA CD4067 

(Cont'd) NEC-Electron I'PC725 HI300 Siliconix DG300 SGS HCF4067 
PMI OP-05 HI301 Siliconix DG301 Signetics HEF4067 

HA-2900 National LH0044 3342 OP-07 HI302 Siliconix DG302 Siliconix DG506 
NEC-Electron I'PC725 Raytheon OP-07 HI303 Siliconix DG303 HI507 AD AD7507 
PMI OP-05 TeledyneP 1340 HI304 Siliconix DG304 Burr-Brown MPC80 

OP-07 TI OP-07 HI305 Siliconix DG305 Datal f.lVD-807 2622 
Raytheon OP-07 HA-516 Burr-Brown MPCBOO HI306 Siliconix DG306 MXD-807 2622 
TeledyneP 1340 Datel MX-1616 HI307 Siliconix DG307 Harris HI507A 
TI - OP-07 HA-51B Burr-Brown MPCBOl HI3Bl Harris HIS04B Intersil IH6216 

HA-2905 AD AD510 Datel MX-818 Intersil DG1Bl MicroPwr MP7507 
AD517 HA14B8 AMD MC14BB IH504B PMI MUX-28 
ADOP-07 3153 Exar XR1488 3188 Siliconix DG1Bl Siliconlx DG507 

Burr-Brown 3510 Fairchild I'A14BB DG3Bl DG507A 2B02 
Datel AM-430 Hitachi HD75188 HI3B4 Harris HI5049 TeledyneP 4551 

AM-490-2 Motcrola r,IC1488 2753 Intersil DG184 HI507A AD AD7507 
Fairchild I'A714 National DS1488 IH5049 Burr-Brown MPC8D 
Harris HA-2900 Raytheon RM148B Siliconix DG1B4 Datel '''VD-B07 2622 

HA-5130 Signetics MC14B8 DG384 "'XD-807 2622 
HA-5135 SiliconG SG14B8 HI387 Harris HI-5050 Harris HI507 

MicroPwr MP517 TI MC14B8 HI5050 Intersil IH6216 
MP5505 SN75188 Intersil DG187 MicroPwr MP7507 
MP5507 HD4702 Fairchild F4702 IH5050 PMI MUX-28 
OP-05 HD6101 Intersil IM6101 Siliconix DG1B7 Siliconix DG507 
OP-07 HI-5050 Harris HI387 2635,3288 DG387 DG507A 2802 

National LH0044 3342 HI5050 HI390 Siliconix DG390 TeledyneP 4551 
NEC-Electron I'PC725 Intersil DG187 HI5040 Intersil IH5040 HI508 AD AD7501 
PMI OP-05 IH5050 Siliconix DG5040 Burr-Brown MPC8S 

OP-07 Siliconix DG1B7 HI5041 Intersil IH5041 Dalel UX-808 2622 
Raytheon OP-07 DG3B7 Siliconix DG5041 Fairchild F4051 
TeledyneP 1340 HI-5051 Intersil DG190 HI5042 Intersil OG1BB Harris HI181B 
TI OP-07 IH5051 IH5042 HI508A 

HA-4741 AMD LM148 Siliconix DG190 Siliconix DG18B Hitachi HD14051 
LM248 HI1818 AD AD7501 DG5042 Intersil IH6108 
LM34B Burr-Brown MPC8S TI TL lB8 MicroPwr MP7501 

Exar XR4212 Datel MX-808 2622 HIS043 Intersil DG191 MP750B 
MicroPwr MP5511 Fairchild F4051 IH5043 Motorola MC14051 
Motorola MC4741 Harris HI508 Siliconix DG191 National LF1150B 3318 
National LM148 HI508A DG243 LF13508 

LM248 Hitachi HD14051 DG5043 PMI DMX-8B 
LM34B Intersil IH6108 HI5044 Intersil IH5044 MUX-OB 

NEC-Electron I'PC4741 MicroPwr MP7501 Siliconix DG5044 MUX-88 
PMI OP-ll MP7508 HI5045 Intersil DG185 RCA CD4051 
Raytheon HA4741 Motorola MC14051 IH5045 SGS HCF4051 LM148 113tional LF1150B 3318 Siliconix DG185 Signetics HEF4051 

LM348 LF13508 
RC4156 PMI DMX-8B 

DG5045 Siliconix DG50B 

RM4156 MUX-OB 
TI TL 185 DG508A 2804 

TI LM148 MUX-B8 HI5046 Intersil IH5046 TeledyneP 4554 

LM248 RCA CD4051 HI5047 Intersil IH5047 HI508A AD AD7501 

XR4156 SGS HCF4051 HI5048 Harris HI381 2635,3288 Burr-Brown MPC8S 

HA-5100 Datel AM-41O-2M Signetics HEF4051 Intersil DG181 Datal r,IX-80B 2622 

HA-5105 Datel AM-410-2 Siliconix DG50B IH5048 Fairchild F40S1 

HA-5110 Datel AM-411-2M DG508A 2804 Silica nix OG181 Harris HllB1B 

HA-5115 Datel AM-411-2 TeledyneP 4554 DG3Bl HI50B 

HA-5130 AD AD510 HI1818A AD AD7S03 1115049 IImls 111384 2635,3288 Hitachi HD140S1 

AD517 Datel MY-808 2622 Intersil DG184 Intersil IH610B 

ADOP-07 3153 MicroPwr MP7S03 ' IH5049 MicroPwr MP7501 

Burr-Brown 3S10 HI1828 AD AD7502 Siliconix DG1B4 MP7S0B 

Datel AM-430 Fairchild F4052 DG3B4 Motorola MC14051 

AM-490-2 MicroPwr MP7S02 HI50S0 Harris HI-S050 Hational LFl150B 3318 
Fairchild I'A714 RCA CD4052 HI3B7 2635,328B LF13508 

Harris HA-2900 SGS HCF4052 Intersil DG1B7 PMI OMX-BB 

HA-2905 Signetics HEF4052 IH5050 MUX-OB 
HA-5135 HllB2BA Datel r.1VD-409 2622 Siliconix DG1B7 MUX-88 

MicroPwr MPS17 HllB40 AD AD7506 DG387 RCA CD4051 
MP5505 Burr-Brown MPC16S HI506 AD AD7S06 SGS HCF4051 
MPS507 Datel MV-1606 2622 Burr-Brown MPC16S Signetics HEF4051 
OP-OS roIX-1606 2622 Dalel r.lV-1606 2622 Sillconix OGSOB 
OP-07 Fairchild. F4067 MX-1606 2622 DG50BA 2804 

National LH0044 3342 Harris HI506 Fairchild F4067 TeledyneP 4S54 
NEC-Electron I'PC725 HI506A Harris HllB40 HI509 Burr-Brown MPC4D 
PMI OP-OS Intersil IH6116 HI506A Datel ',1XD-409 2622 

OP-07 MicroPwr MP7506 Intersil IH6116 Fairchild F4052 
Raytheon OP-07 Motorola MC14067 MicroPwr MP7S06 Harris HI509A 
TeledyneP 1340 PMI MUX-16 Motorola MC14067 Intersil IH6208 
TI OP-07 RCA C04067, PMI MUX-16 MicroPwr MP7S09 

HA-5135 AD AD510 SGS HCF4067 RCA CD4067 Motorola MC14052 
AD517 Signetics HEF4067 SGS HCF4067 flatienal LF11509 3318 
ADOP-07 3153 Siliconix DG506 Signetics HEF4067 LF13509 

Burr-Brown 3510 HI200 AD ADG200 Siliconix DG506 PMI MUX-24 
Datel AM-430 Intersil IH200 HIS06A AD AD7506 RCA CD4052 

AM-490-2 MicroPwr MP200 Burr-Brown MPC16S SGS HCF40S2 
Fairchild I'A714 MP7513 Datel ttV-1606 2622 Signetics HEF4052 
Harris HA-2900 PMI SW-05 UX-1606 2622 Siliconix OG509 

HA-2905 Siliconix DG200 Fairchild F4067 DG509A 2804 
HA-S130 HI201 AD ADG201 Harris HllB40 TeledyneP 4553 

MicroPwr MP517 MicroPwr MP201 HI506 HI509A Burr-Brown MPC4D 
MP5S05 National LF11201 3318 Intersil IH6116 Datel r.IXD-409 2622 
MPS507 LF13201 3318 MicroPwr MP7506 Fairchild F4052 
OP-05 PMI SW-Ol Motorola MC14067 Harris HI509 
OP-07 SW-201 PMI MUX-16 Intersil IH6208 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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!\L TERNATE SOURCE DiRECTOR,! 
r!.zn~litt~rtr r.t;tlte:nent Ie r.laster r,lzn~lacturBr ne~laccr.lent Ie r,lastor r,~anufaclurer Replacement Ie Master /,linulicluror AeillacBr.lent Ie rAnter 
Davlca Source no~lca Paca Device Source Device PaGa Devlca Source Davlea Paga Davlce Socrce Davlca Paga 

Hnrri!l Semiconductor HM6508 Toshiba TC5508 HM761o-2 TI TBP24SA 10 HM76165 MMI 5353 

(Cont'd) HM6514 Fujitsu MB8414 440,3967 53S1641 3836 
lIitachl m.14334 3789 TBP24SA 1 Or,\ 6353-1 3826 

HI509A MicroPwr MP7509 Intcrsil IM6514 440,3967 63S1641 
Motorola MC14052 MicroPwr MP6514 HM7611 AMO AM27511 3826,3836 

l:allo~al LF11509 3318 Mitsubishi M58981 AM27521 Motorola MCM7643 

LF13509 National NMC6514 Harris 111.\7611-2 3696 MCM7643M 

PMI MUX-24 NEC-Micro ",P0444/6514 Intel 1.13621 National 745573 
RCA C04052 ",P06514 Intersil IM5623 OM545573 
5GS HCF4052 OKI /.1S1.15115 3873 MMI 5301-1 OM545573A 
5ignetics HEF4052 RCA MW55114 6301-1 3826 OM745573 
5iliconix OG509 MW55514 National OM54S287 NEC-Micro ",PB426 

DG509A 2604 Toshiba TC5514 OM74S287 Raytheon 29641 
TeledyneP 4553 HM6518 Harris 6518 OM76L97 5ignetics 82H5137 

HI562 AMO AM6012 Intersil 11.16518-1 OM86L97 825137 
AD AOSC2 Natiullal i"M7';C930 Raytheon 29661 I>a25137 
Burr-Brown OAC862 HM6551 Intersil IM6551 5ignetics N82S129 582H5137 
Oatel OAC-562 National MM74C920 S82S129 5825137 

OAC-681 NMC6551 TI TBP24S10 TI TBP24S41 
OAC-681C NEC-Micro ",P05101 440,3957 440,3958 

Harris H1562-5 RCA MW55101 HM7611-2 AMO AM27511 TDP24S41I,\ 
!.~I:rcP\~r r.:P552 401.274!1 HM6561 Intersil IM6561 AM27521 

440,3!l6S 

MicroEng MCE-6012 HM6758 TI TM52508 Harris HM7611 
TBP28541 

I,:otcrcla ,1.0562 2759 TM52758 Intel 1.13621 
TBP28541M 

PMI OAC12 HM7602 AMO AM27518 Intersil IM5623 
HM7620 AMO AM27512 

SI;netics A!,!6012 3383 MMI 5330-1 MMI 5301-1 
Fairchild 93436 

OAC-312 6330-1 3826 6301-1 3826 
Intel M3602 

~ 

TeledyneP 4068 63L508o MMI 5305 
H1562-2 Oatel OAC-681M National OM545188 

National 01.1545287 6305 
H1562-5 AMO AM6012 01.1595188 

OM74S287 National 01.1545570 
AD A0562 OM745188 

OM76L97 01.1745570 
Burr-Brown OAC862 OM7577 OM86L97 Raytheon 29610 
Oatel OAC-562 OM7588 Raytheon 29661 5ignetics N825130 

I OAC-681 OM8577 Signetics N82S129 5825130 
OAC-681C 5ignetics N82523 S82S129 HM7621 AMO AM27513 

Harris HI562 582S23 TI TDP24S10 Fairchild 93446 
1,i)croPwr 1,IP562 401.2749 5upertex 1.11.1745188 440,3967 Intel 1.13622 
MicroEng 1.1CE-6012 5M745188 HM76160 AMO AM27PS191 MMI 5306 m! 
r.:ctcroll AD562 2759 TI TBP18SA030 AM27PS291 6306 § PMI OAC12 TBP5A030M AM275190 National OM54S571 
Sli~·t/CS l.r.:SOI2 3383 HM7603 AMO AM27L519 Fairchild 93510 OM745571 

® OAC-312 AM27519 93Z510 Raytheon 29611 
TeledyneP 4068 MMI 5331-1 Fujitsu MB7137 5ignetics N825131 I'· HM6100 Intersil 11.16100 53L5081 MBM7138 5825131 

@ HM6116 AD A0515 6331-1 3826 MMI 631681 HM7640 AMO AM27530 
Burr-Brown 3528 63L5081 National OM775190 Fairchild 93438 
Fairchild F3528 National OM545288 OM875190 Intel M3604 
Fujitsu MB8128 OM745288 Raytheon 29680 MMI 5340-1 ~I 

1.:38416 3676 OM7578 29683 6340-1 3826 
Hitachi HM6116 OM8578 5ignetics 825190 National 01.1545475 C'i 
lOT IOT6116 5ignetics 825123 N825190 OM745475 

~ MicroPwr MP6116 N825123 5825190 OM775295 
Mitsubishi M5K8725 5825123 5upertex MM825190 

OM775475 
NEC-Micro ",P0446 5upertex 1.11.1745288 HM76161 AMO AM275191 

01.1875295 i~1 
01(1 r,m" 21 28 3873 51.1745288 Fairchild 93511 

OM875475 C;:;' 
r,:Sr.i5128 3873 TI TBP18S030 93Z511 

5N545475 
RCA COM6116 440,3965 5N745475 
5ynertek 5Y2128 TBPI8S030:,\ Fujitsu 7138 Raytheon 29624 

5Y2129 440,3955 MB7138 5ignetics N825140 
TI TM54016 HM7608 Raytheon 29635 MBM7138 5825140 i-...--

Toshiba TC5516 5ignetics N8252708 Hitachi HN25169 TI TBP28SA46 440 
TMM2016 58252703 Intel 3636B HM7641 AMO AM27531 

HM6322 Intersil IM6312 TI TEP28S2708 3900 M3636 Fairchild 93448 
HM6402 AMI 51602 HM7610 AMO AM27520 National 875191 Fujitsu MB7126 

Fairchild 3730 Fairchild 93417 OM77S191 Intel M3624 
FGll50 12:l0 Fujitsu M137057 01.1875191 MMI 5341-1 

Fujitsu MB7768A Harris 111.\7610-2 3696 Raytheon 29681 6341·1 3826 
MB8868A Intel M3601 29681A Motorola MCM7641 

GI AY3-1015 MMI 5300-1 5ignetics 825191 National OM545474 
AY6-1013 6300-1 3826 N82S191 OM745474 

IIl1iChl H06050 1345 National 01.1545387 5825191 OM775474 
IHiGEA50 1345 01.1745387 5upertex MM825191 OM875474 

r,(otorcI3 r.:C6350 1351 Raytheon 29660 51.1825191 Raytheon 29625 
National MM5303 Signetics N825126 TI TBP28S166 5ignetics N825141 
RCA COP6402 5825126 440,3979 5825141 
5MC COM2017 TI TBP24SA10 HM76164 AMO AM27540 TI TDP28S46 

COM2502H 440,3967 HM76165 AMO AM27533 440,3976 
COM8017 TBP24SA101,\ AM27533M TDP28S46U 

Western TR1402 440,3967 
AM27541 

440,3976 

TR1602 HM7610-2 AMO AM27520 HM7642 AMO AM27532 

TR1863 Fairchild 93417 Fairchild 93453 Fairchild 93452 
HM6503 National NMC6503 Fujitsu MB7057 93453C Fujitsu MB7121 

~HM6504-9 MicroPwr MP6504 Harris HM7610 93453M lIarrls HI,\7642-2 3705 
HM650a AMI 56508 Intel 1.13601 Fujitsu MB7122 Intel 1.13605 

Fairchild 4736B MMI 5300-1 MB7134 MMI 5352-1 
Intel 2125A 6300-1 3826 Harris HM7643 6352 
Motorola MCM2125 National 01.1545387 1II.H643-2 3705 National OM545572 
Ilational MM74C929 OM745387 HM7643A OM745572 

NMC6508 Raytheon 29660 Hitachi HN25045 Raytheon 29640 
NEC-Micro JLP0443 5ignetics N825126 Intel 3625A 5ignetics N825136 
555 5CM21C02 5825126 M3625 . 582~136 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance dctails often differ, so compare the specifications considering your requirements. 
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Ie MASTER 
Manulaclurer Replacemenl Ie Masler ManulaClurer Replacemenl Ie Masler Manulaclurer Raplaclmanl Ie Mnlu MIR~raclunr Repllcemenl 
Davlce Source Device Paga Device Source Device Pagl Davlce Source Device Paga Device Sourci Dlvici 

Ie Mullr 
Pagl 

Harris Semiconductor HM7643-2 

HM7642 

HM7642-2 

HM7643 

HM7643-2 

• Discontinued 

TI 

AMD 
Fairchild 
Fujitsu 
Harris 
Intel 
MMI 

National 

Raytheon 
Signetics 

TI 

AMD 

Fairchild 

Fujitsu 

Harris 

Hitachi 
Intel 

MMI 

Motorola 

National 

NEC-Micro 
Raytheon 
Signetics 

TI 

AMD 

Fairchild 

Fujitsu 

Harris 

Hitachi 
Intel 

1.11.11 

Motorola 

National 

NEC-Micro 
Raytheon 

(Cont'd) 

TBP24SA41 
440.3968 

TBP248A4m 
440.3968 

AM27S32 
93452 
MB7121 
HM7642 
M3605 
5352-1 
6352 
DM54S572 
DM74S572 
29640 
N82S136 
S82S136 
TBP248A41 

440.3968 
TBP24SA41 1.1 

440.3968 
AM27S33 
AM27S33M 

. AM27S41 
93453 
93453C 
93453M 
MB7122 
MB7134 
HM76165 
HI.H643-2 3705 
HM7643A 
HN25045 
3625A 
M3625 
5353 
53S1641 3836 
6353-1 3826 
63S1641 

3826.3836 
MCM7643 
MCM7643M 
74S573 
DM54S573 
DM54S573A 
DM74S573 
ILPB426 
29641 
82HS137 
82S137 
N82S137 
S82HS137 
S82S137 
TBP24S41 

440.3S88 
TBP24S4m 

440.3968 
TBP28S41 
TBP28S41M 
AM27S33 
AM27S33M 
AM27S41 
93453 
93453C 
93453M 
MB7122 
MB7134 
HM76165 
HM7643 
HM7643A 
HN25045 
3625A 
M3625 
5353 

3836 

HM7643A 

HM7647R 

HM7648 

HM7649 

53S1641 
6353-1 
6381641 

3826 HM7680 

3826.3836 
MCM7643 
MCM7643M 
74S573 
DM54S573 
DM54S573A 
DM74S573 
ILPB426 
29641 

Signetics 

TI 

AMD 

Fairchild 

Fujitsu 

Harris 

Hitachi 
Intel 

MMI 

Motorola 

National 

NEC-Micro 
Raytheon 
Signetics 

TI 

AMD 
Signetics 

AMD 
Fujitsu 

MMI 

National 

Raytheon 
Signetics 

TI 

AMD 
Fujitsu 

MMI 

Motorola 
National 

Raytheon 
Signetics 

TI 

AMD 

Fairchild 

Fujitsu 
MMI 

Motorola 
National 

82HS137 
82S137 
N82S137 
S82HS137 
S82S137 
TBP24S41 

440.3968 
TBP24S4Hl 

440.3968 
TBP28S41 
TBP28S41M 
AM27S33 
AM27S33M 
AM27S41 
93453. 
93453C 
93453M 
MB7122 
MB7134 
HM76165 
HM7643 
H"'7643-2 3705 
HN25045 
3625A 
M3625 
5353 
53S1641 3836 
6353-1 3826 
63S1641 

3826.3836 
MCM7643 
MCM7643M 
74S573 
DM54S573 
DM54S573A 
DM74S573 
ILPB426 
29641 
82HS137 
82S137 
N82S137 
S82HS137 
S82S137 
TBP24S41 

440.3968 
TBP24S411.! 

440.3968 
TBP28S41 
TBP28S41M 
AM27S15 
N82S115 
S82S115 
AM27S28 
MB7123 
MB7124 
MC7124 
5348 
6348 
DM54S473 
DM74S473 
29620 
N82S146 
S82S146 
TBP28SA42 

440.3976 
AM27S29 
MB7124 
MBM7124 
5349-1 
6349-1 3826 
MCM7649 
DM54S472 
DM74S472 
29621 
N82S147 
S82S147 
DM54S472 
TBP28S42 

440.3975 
TBP28S42!.l 

440.3975 
AM27S180 
AM27S280 
93450 
93Z450 3652 
UB7131 3679 
5380-1 
6380-1 3826 
MCM7680 
DM77S180 
DM87S180 
DM87S229 

HM7680 

HM7681 

HM7681-2 

HM7684 

HM7685 

NEC-Micro 
Raytheon 
Signetics 

TI 

AMD 

Fairchild 

Fujitsu 

Harris 
Hitachi 
Intel 

MMI 

Motorola 
National 

Raytheon 

Signetics 

Supertex 
TI 

AMD 

Fairchild 

Fujitsu 

Harris 
Hitachi 
Intel 

MMI 

Motorola 
National 

Raytheon 

Signetics 

Supertex 
TI 

AMD 
Fujitsu 
MMI 

Motorola 
National 

Raytheon 
Signetics 
TI 

AMD 
Fujitsu 
Harris 
MMI 

ILPB408 
29630 
N82S180 
S82S180 
TBP28SA86 
TBP28SA861.' 3978 
AM27PS181 
AM27S181 
AM27S181M 
AM27S281 
93451M 
93Z451 
F93451 

3652 

"'B7132 3679 
1.187132H 3679 
HIH681-2 3711 
HN25089 
3628 
3628A 
3628B 
M3628 
5381-1 
6381-1 
MCM7681 
87S181 
DM77S181 
DM87S181 
DM87S228 
29631 
29631A 
29631AM 
29633 
825181 
82HS181 
N82S181 
S82HS181 
S82S181 

3826 

HM7685 

HM7685-2 

HM7686 

HM7687 

Motorola 
National 

Raytheon 

Signetics 

TI 

AMD 
Fujitsu 
Harris 
MMI 

Motorola 
National 

Raytheon 

Signetics 

TI 

Motorola 
National 
Motorola 
National 

MCM7685 
DM77S185 
DM87S18q 
29651 
29651A 
29651AM 
82HS185 
N82S185 
S82HS185 
S82S185 
SN54S454 
SN74S454 
TBP24S81 

440.3968 
TBP24S81M 

440.3968 
AM27S185 
Ma7128 3679 
HM7685 
53101 
63101 
63S841 3826.3833 
MCM7685 
DM77S185 
DM87S185 
29651 
29651A 
29651AM 
82HS185 
N82S185 
S82HS185 
S82S185 
SN54S454 
SN74S454 
TBP24S81 

440.3968 
TBP24S811.1 

440.3968 
MCM7686 
DM87S186 
MCM7687 
DM87S187 

SM82S181 
TBP28S86 
TBP28S86M 
AM27PS181 
AM27S181 
AM27S181M 
AM27S281 Hitachi America, Ltd. 
934511.1 
93Z451 
F93451 
r,11I7132 
I.1B7132H 
HM7681 
HN25089 

3652 472114 

3628 
3628A 
3628B 
1.13628 
5381-1 
6381-1 
MCM7681 
87S181 
DM77S181 
DM87S181 
DM87S228 
29631 
29631A 
29631AM 
29633 
825181 
82HS181 
N82S181 
S82HS181 
S82S181 
SM82S181 
TBP28S86 
TBP28S86M 
AM27S184 
MB7127 
53100 
63100 
MCM7684 
DM77S184 
DM87S184 
29650 
N82S184 
TBP24SA81 

3679 
3679 

3826 

440.3969 
AM27S185 
JAB7128 3679 
HI.17685-2 3714 
53101 
63101 
63S841 3826.3833 

HAlll0 

HAl127 

HAl137 

AMD 

CSG 

EMM 
Fairchild 
Fujitsu 
GTEMicro 
Hitachi 

Intel 

Intersil 

MicroPwr 

Mitsubishi 
Motorola 

National 
NEC-Micro 
OKI 
Panasonic 
Supertex 
SynBrlak 
TI 

Toshiba 

RCA 
SiliconG 
Fairchild 
National 
Plessey 
RCA 
SiliconG 
Hitachi 
Motorola 
National 

RCA 
Sanyo 

SGS 

Signetics 
Siliconix 

2114 
9114 
MCS2114 
MPS2114 
2114 
F2114 
MB8114 
2114 
HM2114 
HM472114 
2114 
2114A 
2114 
11.12114 
MP2114 
MP2114C 
M5L2114 
MCM2114 
MCM21L 14 
1.11.12114 
ILPD2114 
rm12114 3873 
MN2114 
CM2114 
SY2114 
TMS4045 
TMS40L45 
TMM314 
TMM314A 
CA3001 
SG3001 
ILA3045 
LM3045 
SL3045 
CA3045 
SG3045 
LA1230 
MC1389 
CA3089 

3941 

W30S9 3325.3327 
CA3089 
LA1230 
LA3089 
TCA3089 
TDA1200 
CA3089 
CA3089 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCr: DIR~CTO~V 
Idlnuf;ctunr Repllcement IC rAuter f.llnufactunr RepllcBr.1Bnt IC IAlStar Manufaclurer Rspllcemant tCf,lutsr Manufacturer RepllCBr.1snt ICMutn 
Clvici Sourc. Cavlc. Pa~e Clvici Sourci Cavlca Pagl Cavlce So~rca Cavici Pagl Clvlct Sourci Cavlca Pa;. 

Hitachi America, Ltd. (Cont'd) HA 17555 Cherry CS555 HA 17901 Fairchild I'A339 HD10136 Fairchild Fl0136 
Exar XR555 Motorola LM339 Motorola MC10136 

HAl137 TI SN76689 XR555M lIallcnal L1.133!J 3317 Signetics 10136 
HAl148 RCA CA3217 Fairchild I'A555 NEC-Electron I'PC339 HD10148 r,lolorola UCr.ll0148 3839 
HAl156 Exar XR1310 Motorola MC1455 NEC-Micro I'PC339 NEC-Electron I'PB10148 

lIallenal U.11310 3325,3328 MC1555 PMI CMP-04 Signetics 10148 
RCA CA1310 National LM555 PM339A TI SN10148 
Sanyo LA3350 NEC-Electron I'PC 1555 Raytheon LM339 HD10160 Fairchild Fl0160 
Sprague ULN-2211 Raytheon RC555 RCA CA339 Motorola MC10160 

ULN-3810 RM555 CA339A Signetics 10160 
TI SN76115 RCA CA355 LM339 HD10161 Fairchild Fl0161 

Toshiba TA7157 CA555 SiliconG SG339 Motorola MC10161 
HAl197 Sanyo LA 1240 Sanyo LB8555 TI LM339 NEC-Electron I'PB 10161 

HAl199 Sprague ULN-2249 Signetics NE555 HA 17902 Fairchild I'A2902 Signetics 10161 

HA 12402 Motorola MC14094 SE555 Motorola LM2902 HD10162 Fairchild Fl0162 

RCA CD4094 S:l:ccr:G SG555 r~ational LM2902 Motorola MC10162 

Sprague ULN-2204 TI NE555 NEC-Electron I'PC2902 Signetics 10162 

Telefunken TDA1083 SE555 Raytheon LM2902 HD10164 Fairchild Fl0164 

Toshiba TA7613 HAl7723 Fairchild I'A723 TI LM2902 Motorola MC10164 

HA 1303 Fairchild I'A709 Intersil LM723 HA 1902 Fairchild 75S24 Signetics 10164 

Motorola MC1709 r,lolcrcla r,:C1723 3295 Motorola MC7524 TI SN10164 

National LM1709 National LM723 National 75S24 11010165 Fairchild Fl0165 

LM709 Raytheon RC723 Signetics SN7524 Motorola MC10165 

NEC-Electron I'PC255 RM723 SiliconG SG7524 Signetics 10165 

I'PC55 RCA CA723 TI SN75224 HD10174 Fairchild Fl0174 

Raytheon RC709 LM723 SN7524 Motorola MC10174 

RM709 SGS L 123 HD10l0l Fairchild Fl0l0l Signetics 10174 ,--

RCA CA3038 Signetics I'A723 Motorola MC10Wl TI SN10174 

TI I'A709 SiliconG SG723 Signetics 10101 HD10175 Fairchild Fl0175 

Thomson-CSF SFC2709 TI I'A723 HD10l02 Fairchild Fl0102 Motorola MC10175 

Toshiba TA7502 Thomson-CSF SFC2723 Motorola MC10l02 Signetics 10175 

HA1364 Fairchild TDAl194 HA17733 AMD AM592 Signetics 10102 TI SN10175 

~ RCA CA1190 
NE592 HD10l04 Fairchild Fl01D4 HD10179 Fairchild Fl0179 

SGS TDAl190 
SE592 Motorola MC10l04 Motorola MC10179 

§ TDAl190Z 
Fairchild I'A733 Signetics 10104 Signetics 10179 
Intersil I'A733 HD10105 Fairchild Fl01D5 HD10180 Fairchild Fl0180 

TDA3190 Motorola MC1733 Motorola MC10l05 Motorola MC10180 ~ Sprague ULN-2290 NE592 Signetics 10105 Signetics 10180 
HA17301 Motorola LM2900 SE592 HD10l06 Fairchild Fl0l06 HD10181 Fairchild Fl0181 S, 

MC3301 National LM733 Motorola MC10l06 Molorola MC10WI E) 
National LM2900 

LM3301 
Raytheon RM592 Signetics 10106 Signctics 10181 

~ Raytheon LM2900 
Signetics SE592 HD10l07 Fairchild Fl01D7 HD103461 Motorola MC34G 1 

I'A733 Motorola MC10107 HD14001 Fairchild F4001 
RC3301 SiliconG SG733 Signetics 10107 Motorola MC14001 ~ 

TI LM2900 TI I'A733 HD10109 Fairchild Fl0109 National CD4001 ~ HA 17458 AMD 1458 HA17741 AMD 741 Motorola MC10l09 MM74C02 
1558 SSS741 Signetics 10109 OKI MSM4001 
AM1458 AD AD741 3153 HD10ll0 Fairchild Fl0l10 RCA CD4001 

~~ Exar XR1458 Fairchild 3871 Motorola MC10l10 Sanyo LC4001B 
XR1588 I'A741 Signetics 10110 SGS HCF4001 

§ XR4558 Intersil AD741 HD10lll Fairchild Fl0lll Signetics HEF4001 
Fairchild I'A1458 ICL741 Motorola MC10111 SSS SCL4001 

I'A1558 MicroPwr MP5501 Signetics 10111 Solitron CM4001 
Harris HA-2650 3234,3287 r,lP5502 401.3292 HD10116 Fairchild Fl0116 Toshiba TC4001 

~' HA-2655 3234,3287 OP-02 Motorola MC10116 HD14002 Fairchild F4002 .r' 
HA-2665 Mostek MK3871 National DM10116 Motorola MC14002 

Motorola MC1458 Motorola LM741 Signetics 10116 National CD4002 
MC1558 MC1741 HD10117 Fairchild Fl0117 RCA CD4002 
MC4558 National LM741 Motorola MC10117 SGS HCF4002 
MC4558C NEC-Electron I'PC 151 Signetics 10117 Signetics HEF4002 --
RC1558 I'PC741 HD10118 Fairchild Fl0l1S SSS SCL4002 
RC4558 PMI OP·02 Motorola MC10118 Solitron CM4002 

National LM1458 OPOI Signetics 10118 TI TP4002 
LM1558 PM741 HD10119 Fairchild Fl0119 Toshiba TC4002 

NEC-Electron I'PC1458 SSS741 Motorola MC10119 HD14006 Fairchild F4006 
I'PC4558 Raytheon RC741 Signetics 10119 Motorola MC14006 

PMI OP-14 RM741 HD10121 Fairchild Fl0121 National CD4006 
PM1458 RCA CA3056 Motorola MC10121 RCA CD4006 
PM1558 CA741 Signetics 10121 SGS HCF4006 

Raytheon RC1458 Signetics I'A741 HD10124 Fairchild Fl0124 SSS SCL4006 
RC1558 SiliconG SG300 Motorola MC10124 Solitron CM4006 
RC4558 SG741 Signetics 10124 Toshiba TC4006 
RM1558 TI I'A741 HD10125 Fairchild Fl0125 HD14007 Fairchild F4007 
RM4558 Thomson-CSF SFC2741 Motorola MC10125 Motorola MC14007 

RCA CA 1458 Toshiba TA7504 Signetics 10125 National CD4007 
CA1558 HA17747 AMD 747 HD10130 Fairchild Fl0130 RCA CD4007 
LM1458 Fairchild I'A747 Motorola MC10130 SGS HCF4007 
LM1558 Motorola MC1747 Signetics 1010130 Signetics HEF4007 
RC4558 National LM747 10130 SSS SCL4007 
SSS1458 NEC-Electron I'PC251 HD10131 Fairchild . Fl0131 Solitron CM4007 
SSS1558 PMI OP-04 Motorola MC10131 Toshiba TC4007 

Sanyo LA6458A PM747 Signetics 10131 HD14008 Fairchild F4008 
Signetics MC1458 Raytheon RC747 HD10132 Fairchild Fl0132 Motorola MC14008 

MC1558 RM747 Motorola MC10132 National CD4008 
NE4558 RCA CA747 Signetics 10132 MM74C83 

SiliconG SG1458 Signetics I'A747 HD10133 Fairchild Fl0133 RCA CD4008 
SG1558 SiliconG SG747 Motorola MC10133 SGS HCF4008 

TI MC1458 TeledyneS 747 Signetics 10133 Signetics HEF4008 
MC1558 TI I'A747 HD10134 Fairchild Fl0134 SSS SCL4008 
RC4558 HA 17901 AMD LM339 Motorola MC10134 Solitron CM4008 

- RM4558 LM339A Signetics 10134 Toshiba TC4008 

~ Discontmued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Hitachi America, Ltd. (Cont'd) HD14017 Fairchild F4017 HD14028 SSS SCL4028 HD14050 Fairchild F4050 
Motorola MC14017 Solitron CM4028 Motorola MC14050 

HD14009 National CD4009 National CD4017 Toshiba TC4028 National CD4050 
RCA CD4009 RCA CD4017 11014032 Motorola MC14032 RCA CD4010 
SGS HCF4009 SGS HCF4017 RCA CD4032 CD4D50 
SSS SCL4009 Signetics HEF4017 SGS HCF4032 SGS HCF4050 
Solitron CM4009 SSS SCL4017 Solitron CM4032 Signetics HEF4050 
Toshiba TC4009 Solitron CM4017 Toshiba TC4032 SSS SCL4050 

HD14010 National CD4010 Toshiba TC4017 HD14034 Fairchild F4034 Solitron CM4050 
RCA CD4010 HD14018 Fairchild F4018 Motorola MC14034 Toshiba TC4050 
SGS HCF4010 Motorola MC14018 National CD4034 HD14051 AD AD7501 
SSS SCL4010 National CD4018 RCA CD4034 Burr-Brown MPC8S 
Solitron CM4010 RCA CD4018 SGS HCF4034 Dalsl r.IX-80S 2622 
Toshiba TC4010 SGS HCF4018 SSS SCL4034 Fairchild F4051 

HD14011 Fairchild F4011 Signetics HEF4018 Solitron CM4034 Harris HI1818 
Motorola MC14011 SSS SCL4018 Toshiba TC4034 HI508 
National CD4011 Solitron CM4018 HD14035 Fairchild F4035 HI508A 

MM74COO Toshiba TC4018 Motorola MC14035 Intersil IH6108 
OKI MSM4011 HD14020 Fairchild F4020 National CD4035 MicroPwr MP7501 
RCA CD4011 Motorola MC14020 RCA CD4035 MP7508 
Sanyo LC4011 National CD4020 SGS HCF4035 Motorola MC14051 
SGS HCF4011 RCA CD4020 Signetics HEF4035 rlallo~11 LFl1508 3318 
Signetics HEF4011 SGS HCF4020 SSS SCL4035 LF13508 
SSS SCL4011 Signetics HEF4020 Solitron CM4035 PMI DMX-88 
Solitron CM4011 SSS SCL4020 Toshiba TC4035 MUX-08 
Toshiba TC4011 Solitron CM4020 HD14038 Motorola MC14038 MUX-88 

~ 
HD14012 Fairchild F4012 Toshiba TC4020 RCA CD4038 RCA CD4051 

Motorola MC14012 HD14021 Fairchild F4021 SGS HCF4038 SGS HCF4051 
National CD4012 Motorola MC14021 Solitron CM4038 Signetics HEF4051 

~.~,::/:,~".t,'~·: ',,' ?~~ RCA CD4012 National CD4021 Toshiba TC4038 Siliconix DG508 

i~;l 
SGS HCF4012 RCA CD4021 HD14040 Fairchild F4040 D!l508A 2804 
Signetics HEF4012 SGS HCF4021 Motorola MC14040 TeledyneP 4554 

''',It, , ,. SSS SCL4012 Signetics HEF4021 National CD4040 HD14052 Fairchild F4052 
Solitron CM4012 SSS SCL4021 RCA CD4040 Motorola MC14052 ,>;1';'0 Toshiba TC4012 Solitron CM4021 SGS HCF4040 National CD4052 

, .: . I~ l 
HD14013 Fairchild F4013 Toshiba TC4021 Signetics HEF4040 RCA CD4052 

Motorola MC14013 HD14022 Fairchild F4022 SSS SCL4040 SGS HCF4052 
National CD4013 Motorola MC14022 SOlitron CM4040 Signetics HEF4052 . MM74C74 National CD4022 I Toshiba TC4040 SSS SCL4052 

(~ OKI MSM4013 RCA CD4022 HD14042 Fairchild F4041 Solitron CM4052 

'I 
RCA CD4013 SGS HCF4022 F4042 Toshiba TC4052 
Sanyo LC4013 Signetics HEF4022 Motorola MC14042 HD14053 Fairchild F4053 
SGS HCF4013 SSS SCL4022 National CD4041 Motorola MC14053 
Signetics HEF4013 Solitron CM4022 CD4042 National CD4053 
SSS SCL4013 Toshiba TC4022 RCA CD4041 RCA CD4053 

..... :;;i 0 SOlitron CM4013 HD14023 Fairchild F4023 CD4042 SGS HCF4052 

';~ 
Toshiba TC4013 Motorola MC14023 SGS HCF4041 Signetics HEF4053 HD14014 Fairchild F4014 National CD4023 
Motorola MC14014 MM74C10 

HCF4042 11014066 Fairchild F4016 .. ~\'" 'l .... 
Signetics HEF4041 F4066 ::, National CD4014 RCA CD4023 

RCA CD4014 SGS HCF4023 HEF4042 Hitachi HD14016 

SGS HCF4014 Signetics HEF4023 SSS SCL4041 MicroPwr MP7516 
"',' , Signetics HEF4014 SSS SCL4023 SCL4042 Motorola MC14016 

SSS SCL4014 Solitron CM4023 . Solitron CM4041 MC14066 
;'" , " 

CM4042 National CD4016 ,', J:' ~ Solitron CM4014 Toshiba TC4023 ....... t _ . Toshiba TC4042 CD4066 
,<~ Toshiba TC4014 HD14024 Fairchild F4024 

>~/~:~:;fd·~i:~ , HD14015 Fairchild F4015 Motorola MC14024 HD14043 Motorola MC14043 RCA CD4016 

Motorola MC14015 National CD4024 National CD4043 CD4066 
:,,:::,Yt:~~~· . 

National CD4015 RCA CD4024 RCA CD4043 Sanyo LC4016 

~':2..J MM74C164 SGS HCF4024 SGS HCF4043 LC4CGG 

OKI MSM4015 Signetics HEF4024 Signetics HEF4043 SGS HCF4016 

RCA CD4015 SSS SCL4024 SSS SCL4043 HCF4066 

Sanyo LC4015 Solitron CM4024 Solitron CM4043 Signeti~s HEF4016 

SGS HCF4015 Toshiba TC4024 Toshiba TC4043 HEF4066 
Signetics HEF4015 HD14025 Fairchild F4025 HD14044 Fairchild F4044 N4066 
SSS SCL4015 Motorola MC14025 Motorola MC14044 SSS SCL4016 
Solitron CM4015 National CD4025 National CD4044 SCL4066 
Toshiba TC4015 RCA CD4025 RCA CD4044 Solitron CM4016 

HD14016 Fairchild F4016 SGS HCF4025 SGS HCF4044 CM4066 
F4066 Signetics HEF4025 Signetics HEF4044 HCF4016 

Hitachi HD14066 SSS SCL4025 SSS SCL4044 Toshiba TC4016 
MicroPwr MP7516 Solitron CM4025 Solitron CM4044 TC4066 
Motorola MC14016 Toshiba TC4025 Toshiba TC4044 HD14068 Fairchild F4068 

MC14066 HD14027 Fairchild F4027 HD14046 Fairchild F4046 Motorola MC14068 
National CD4016 Motorola MC14027 Motorola MC14046 RCA CD4068 

CD4066 National CD4027 National CD4046 SGS HCF4068 
RCA CD4016 MM74C76 RCA CD4046 Signetics HEF4068 

CD4066 OKI MSM4027 SGS HCF4046 SSS SCL4068 
Sanyo LC4016 RCA CD4027 SSS SCL4046 SCL4412 

LC4066 Sanyo LC4027 Solitron CM4046 Solitron CM4068 
SGS HCF4016 SGS HCF4027 HD14049 Fairchild F4049 TI UCN4810 

HCF4066 Signetics HEF4027 Motorola MC14049 Toshiba TC4068 
Signetics HEF4016 SSS SCL4027 National CD4049 HD14069 Fairchild F4069 

HEF4066 Solitron CM4027 OKI MSM4049 Motorola ·MC14069 
N4066 HD14028 Fairchild F4028 RCA CD4009 National CD4069 

SSS SCL4016 Motorola MC14028 CD4049 MM54C04 
SCL4066 National CD4028 Sanyo LC4049 MM74C04 

Solitron CM4016 MM74C42 SGS HCF4049 OKI MSM4069 
CM4066 OKI MSM4028 Signetics HEF4049 RCA CD4069 
HCF4016 Sanyo LC4028 SSS SCL4049 Sanyo LC4069 

Toshiba TC4016 SGS HCF4028 Solitron CM4049 SGS HC4069 
TC4066 Signetics HEF4028 Toshiba TC4049 HCF4069 

~ Discontinued 
Bold face device numbers indicate manufactu'rers data is provided in the IC Master on the pages noted. 

2118 © Ie [\~ASTER 1983 



/.1uullelunr r.t;:llct::1a~1 ICrhslcr 
DlYlc. Sc~rca Da~lea P1QI 

t-litachi America, Ltt!. (Cont'd) 

HD14069 Signetics HEF4069 
SSS SCL4069 

SCL4449 
. Solitron CM4069 

Toshiba TC4069 
HD14070 Fairchild F4070 

Motorola MC14070 
National CD4070 

MM74C86 
RCA CD4070 
SGS HCF4070 
Signetics HEF4070 
SSS SCL4070 
Suiilron CM4070 

HD14071 Fairchild F4071 
Motorola MC14071 
National CD4071 

MM74C32 
OKI MSM4071 
RCA CD4071 
Sanyo LC4071 
SGS HCF4071 
Signetics HEF4071 
SSS SCL4071 
Solitron CM4071 
Toshiba TC4071 

HD14072 Fairchild F4072 
Motorola MC14072 
National CD4072 
RCA CD4072 
SGS HCF4072 
Signetics HEF4072 
SSS SCL4072 
Toshiba TC4072 

HD14073 Fairchild F4073 
Motorola MC14073 
National CD4073 
RCA CD4073 
SGS HCF4073 
Signetics HEF4073 
SSS SCL4073 
Solitron CM4073 
Toshiba TC4073 

HD14075 Fairchild F4075 
Motorola MC14075 
National CD4075 
RCA CD4075 
SGS HCF4075 
Signetics HEF4075 
SSS SCL4075 
Solitron CM4075 
Toshiba TC4075 

HD14076 Fairchild F4076 
Motorola MC14076 
National CD4076 

MM54C173 
MM74C173 

RCA CD4076 
SGS HCF4076 
Signetics HEF4076 
SSS SCL4076 
Solitron CM4076 
Toshiba TC4076 

HD140n Fairchild F40n 
Motorola MC140n 
National CD40n 
RCA CD4077 
SGS HCF40n 
Signetics HEF4077 
SSS SCL40n 
Solitron CM40n 

HD14078 Fairchild F4078 
Motorola MC14078 
RCA CD4078 
SGS HCF4078 
Signetics HEF4078 
SSS SCL4078 
Solitron CM4078 
Toshiba TC4078 

flD14081 Fairchild F4081 
Motorola MC14081 
National CD4081 

MM74C08 
OKI MSM4081 
RCA CD4081 
Sanyo LC4081 
SGS IlCF4081 
Signetics HEF4081 
SSS SCL4081 

~ Dlscontrnued 
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HD14081 Solitron CM4081 HD14194. RCA CD40194 
Toshiba TC4081 SGS HCF40194 

HD14082 Fairchild F4082 Signetics HEF40194 
Motorola MC14082 HD 14502 Motorola MC14502 
National CD4082 RCA CD4502 
RCA CD4082 SGS HCF4502 
SGS HCF4082 Signetics HEF4502 
Signetics HEF4082 SSS SCL4502 
SSS SCL4082 HD14503 Fairchild F40097 
Toshiba TC4082 Motorola MC14503 

HD14093 Fairchild F4093 National CD4503 
Motorola MC14093 MM80C9? 
National CD4093 RCA CD4503 
OKI MSM4093 Signetics HEF40097 
RCA CD4093 HD14508 Hitachi HD74147 
Sanyo LC4093 Motorola MC14508 
SGS HCF4093 National DM74147 
Signetics HEF4093 RCA CD4508 
SSS SCL4093 SGS HCF4508 
Toshiba TC4093 Signetics 74147 

HD14094 Motorola MC14094 HEF450a 
RCA CD4094 N82147 
SGS HCF4094 SSS SCL4508 
Signetics HEF4094 Solitron CM4508 
SSS SCL4094 TI 81174147 1182 
Toshiba TC4094 Toshiba TC4508 

HD14099 Motorola MC14099 HD14510 Fairchild F4510 

National CD4099 Motorola MC14510 

RCA CD4099 National CD4510 

SGS HCF4099 RCA CD4510 

SSS SCL4099 SGS HCF4510 

Toshiba TC4099 Signetics HEF4510 

HD14160 Fairchild F40160 SSS SCL4510 

Motorola MC14160 Solitron CM4510 

National CD40160 Toshiba TC4510 

MM54C160 HD14511 Fairchild F4511 

MM74C160 Mitel MD4511 

RCA CD40160 MMI 4511 

SGS HCF40160 Motorola MC14511 

Signetics HEF4060 National CD4511 

SSS SCL4160 NEC-Micro ).LPD4511 

Toshiba TC40160 RCA CD4511 
SGS HCF4511 HD14161 Fairchild F40161 
Signetics HEF4511 Motorola MC14161 

National CD40161 SSS SCL4511 

MM54C161 Solitron CM4511 

MM74C161 
Toshiba TC4511 

RCA CD40161 
HD14512 Fairchild F4512 

Motorola MC14512 
SGS HCF40161 National CD4512 
Signetics HEF40161 RCA CD4512 
SSS SCL4161 SGS HCF4512 
Toshiba TC40161 SSS SCL4512 

HD14162 Fairchild F40162 Toshiba TC4512 
Motorola MC14162 HD14514 Fairchild F4514 
National CD40162 Motorola MC14514 

MM54C162 National CD4514 
MM74C162 RCA CD4514 

RCA CD40162 SGS HCF4514 
SGS HCF40162 Signetics HEF4514 
Signetics HEF40162 SSS SCL4514 
SSS SCL4162 Solitron CM4514 
Toshiba TC40162 Toshiba TC4514 

HD14163 Fairchild F40163 HD14515 Fairchild F4515 
Motorola MC14163 Motorola MC14515 
National CD40163 National CD4515 

MM54C163 RCA CD4515 
MM74C163 SGS HCF4515 

RCA CD40163 Signetics HEF4515 
SGS HCF40163 SSS SCL4515 
Signetics HEF40163 Solitron CM4515 
SSS SCL4163 Toshiba TC4515 
Toshiba TC40163 HD14516 Fairchild F4516 

HD14174 Fairchild F40174 Motorola MC14516 
Motorola MC14174 National CD4516 
National CD40174 RCA CD4516 

MM54C174 SGS HCF4516 
MM74C174 Signetics HEF4516 

RCA CD40174 SSS SCL4516 
SGS HCF40174 Solitron CM4516 
Signetics HEF40174 Toshiba TC4516 
SSS SCL4174 HD14517 Motorola MC14517 
Toshiba TC40174 RCA CD4517 

HD14175 Fairchild F40175 Signetics HEF4517 
Motorola MC14175 SSS SCL4517 
National CD40175 HD14518 Fairchild F4518 

MM54C175 Motorola MC14518 
MM74C175 National CD4518 

Signetics HEF40175 RCA CD4518 
Toshiba TC40175 SGS HCF4518 

IlD14194 Fairchild F40194 Signetics HEF4518 
Motorola MC14194 SSS SCL4518 

The manufacturers report therr deVices can be used as direct replacements, 
Performance details often differ, so compare the specifications considering your requirements, 
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HD14518 Solitron CM4518 
Toshiba TC4518 

HD14519 Hitachi HD4519 
Motorola MC14519 
National CD4519 
RCA CD4519 
Signetics HEF4519 

HD14520 Fairchild F4520 
Motorola MC14520 
National CD4520 
OKI MSM4520 
RCA CD4520 
Sanyo LC4520 
SGS HCF4520 
Signetics HEF4520 
SSS SCL4520 
Solitron CM4520 
Toshiba TC4520 

HD14522 Fairchild F4522 
Motorola MC14522 
National CD4522 
RCA CD4522 
Signetics HEF4522 
SSS SCL4522 
Toshiba TC4522 

HD14526 Fairchild F4526 
Motorola MC14526 
National CD4526 
Signetics HEF4526 
SSS SCL4526 
Toshiba TC4526 

HD14527 Fairchild F4527 
Motorola MC14527 
National CD4527 
RCA CD4527 
SGS HCF4527 
Signetics HEF4527 
SSS SCL4527 
Toshiba TC4527 

TR452? 
HD14528 Fairchild F4S28 

Motorola MC14528 
National CD4528 

MM74C221 
RCA CD4098 
SGS HCF4098 
Signetics HEF4528 
SSS SCL4528 
Toshiba TC4528 

HD14531 Fairchild F4531 
Motorola MC14531 
RCA CD40101 
SGS HCF40101 
Signetics HEF4531 
SSS SCL4531 
Toshiba TC4531 

HD14532 Fairchild F4532 
Motorola MC14532 
RCA CD4532 
SGS HCF4532 
Signetics HEF4532 
SSS SCL4532 
Toshiba TC4532 

HD14534 Motorola MC14534 
Signetics HEF4534 

HD14539 Fairchild F4539 
Motorola MC14539 
Signetics HEF4539 
Toshiba TC4539 

HD14543 Fairchild F4543 
Motorola MC14543 
National CD4543 
RCA CD4055 

CD4056 
CD4543 

Signetics HEF4543 
Toshiba TC4543 

HD14553 Fairchild F4553 
Motorola MC14533 

MC14553 
HD14555 Fairchild F4555 

Motorola MC14555 
RCA CD4555 
SGS HCF4555 
Signetics HEF4555 
SSS SCL4555 
Toshiba. TC4555 

HD14557 Fairchild F4557 
Motorola MC14557 
Signetics HEF4557 

HD14558 Motorola MC14558 
RCA CD4055 
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Hitachi America, Ltd. (Cont'd) HD6802 Fairchild F6802 1278 HD68A40 Fairchild F6840 1279 HD7407 Fairchild 7407 
tlolorola r.1C6802 13~1 Hitachi HD46840 National DM7407 

HD14560 Motorola MC14560 HD6803 tlolorola MC6803 1351 H06840 1345 Signetics 7407 
Toshiba TC4560 HD6805 Al.1I S6805 1248 H068B40 1345 TI SII7407 835 

HD14561 Motorola MC14561 Motorola MC6805 1.1010rola I.IC6840 1351 HD7408 Fairchild 7408 
Toshiba TC4561 HD6808 AMI S6808 HD68A45 CSG MPS6545 National DM7408 

HD14566 Motorola MC14566 Fairchild F680S 1278 Hitachi 1106845 1345 Signetics 7408 
HD14568 Motorola MC14568 1,lolorola !.lC680a 1351 H068B45 1345 TI SII7408 835 
HD14569 Motorola MC14569, HD6809 AMI S6809 1247 ~Iolorola P,IC6845 1351 HD7409 Fairchild 7409 

RCA CD4059 ltilachl 11D68A09 1345 Rockwell R6545 National DM7409 
Signetics HEF4059 H068B09 1345 Synertek SY6545 TI SI17409 836 

HD14572 Motorola MC14572 Motorola I,IC6809 1352 HD68A50 AMI S1602 HD7410 Fairchild 7410 
Toshiba TC4572 HD6810 AMI S6810 Fairchild 3730 National DM7410 

HD14580 Motorola MC14580 Fairchild F6810 1278 F6850 1280 Signetics 7410 
RCA CD40108 Hitachi HD68A10 Fujitsu MB7768A TI SII7410 836 

HD14581 Motorola MC14581 Motorola MC6810 MB8868A Toshiba TC7410 
RCA CD40181 tlC1.i681 0 GI AY3-1015 HD74107 Fairchild 74107 

CD4057 1351.3839 AY6-1013 National DM74107 
SGS HCF40181 HD6821 AMI S6821 Harris HM6402 Signetics 74107 
SSS SCL4581 Fairchild F6821 1279 

Hitachi H06850 1345 TI SII74107 869 
HD14582 Fairchild F4582 Hitachi H068A21 1345 

1.10torola I.1C6850 1351 HD7411 Fairchild. 7411 
Motorola MC14582 H068B21 1345 

National MM5303 National DM7411 
RCA CD40182. RCA CDP6402 Signetics 7411 
SGS HCF40182 

I,lolorola 1,IC6821 1351 SMC COM2017 HD7412 Fairchild 7412 
SSS SCL4582 

HD6840 AMI S6840 COM2502H TI SN7412 
HD14583 Fairchild F4583 Fairchild F6840 1279 COM8017 HD74121 Fairchild 74121 

Motorola MC14583 Hitachi HD46840 Western TR1402 National DM74121 - H068A40 1345 Toshiba TC4583 TR1602 Signetics 74121 
HD14584 Fairchild F40014 H068B40 1345 TR1863 TI S!l74121 873 

I ,I ~( ~I 
Motorola MC14584 I.\otorola 1,IC6840 1351 HD68A52 AMI S6852 HD74125 Fairchild 74125 \ r,":::,.~~~~.·.<,r National CD40106 HD6843 Molorola F,IC6843 1351 Fairchild F6852 1281 National DM74125 ,",'V', ,",.:1 

CD4584 HD6844 Molorola 1,IC6844 1351 Hitachi H06852 1345 DM8093 'I MM54C14 HD6845 CSG MPS6545 I.lolorola I,IC2652 1359 Signetics 74125 .,<'f,,: • 
MM74C14 Hitachi H068M5 1345 1,IC6852 1351 TI SII74125 875 ',:~ . 0 

RCA CD40106 H06B845 1345 1.1C6B652 1359 SI174425 946 
SGS HCF40106 I,Iolorola 1,IC6845 1351 Signetics SCN2652 HD74126 Fairchild 74126 
Signetics HEF40106 Rockwell R6545 SSS SND5025 National DM74126 
SSS SCL4584 Synertek SY6545 SMC COM5025 DM8094 

HD14585 Fairchild F40085 HD68450 Motorola MC68450 HD68BOO Fairchild F6800A Signetics 74126 8 Motorola MC14585 HD6846P AMI S6846 Hitachi H06BOO 1345 TI SII74126 875 
Pl\ National MM74C85 Fairchild F6846 1280 1l068AOO 1345 SII74426 946 

I: 
RCA CD4585 Hitachi HD46846 1.lotorola I,IC6800 1351 HD7413 Fairchild 7413 
Signetics HEF4585 1,lolorola I,IC6846 1351 HD68B09 AUI S6809 1247 National DM7413 

Ilitachl H06809 1345 SSS SCL4585 HD6850 AMI S1602 
H068A09 1345 

Signetics 7413 
Toshiba TC4585 Fairchild 3730 I,Iotorola I,IC6809 1352 

TI SII7413 837 
.. ' HD14XXX Fairchild 34XXX F6850 1280 HD68B21 AMI S6821 

HD74132 Fairchild 74132 

I 
F4XXX Fujitsu MB7768A Fairchild F6821 1279 National DM74132 

Motorola MC14XXX MB8868A lIitachl H06821 1345 Signetics 74132 
National CD4XXX GI AY3-1015 H068A21 1345 TI SI174132 877 
OKI MSM4XXX AY6-1013 I.Iolorola 1,IC6821 1351 HD74136 Fairchild 74136 

, I . SGS HCF4XXX Harris HM6402 HD68B40 AMI 'S6840 TI SII74136 878 
SSS SCL4XXX Hitachi H068A50 1345 Fairchild F6840 1279 HD7414 Fairchild 7414 
Solitron CM4XXX 1,lolorola 1,IC6850 1351 Hitachi HD46840 National DM7414 

" t TI TP4000 series National MM'5303 H06840 1345 Signetics 7414 
~ Toshiba TC4XXX RCA CDP6402 H068MO 1345 TI SII7414 837 

< . ~;'~.~.:.'\:~:' HD268T26 AMD N8T26 SMC COM2017 Motorola 1,IC6840 1351 HD74141 Fairchild 74141 

r "L'I~\,"1 ~.~: 't, 
N8T26A COM2502H HD68B45 CSG MPS6545 93141 

• '. ," •• ~ f,' .~ Fairchild I'A8T26A COM8017 Hitachi H06845 1345 Hitachi HD7441 

~ Motorola MC6880A Western TR1402 H068A45 1345 National DM74141 
MC8T26 TR1602 1,10torola 1.IC6845 1351 DM7441 
MC8T26A 

TR1863 Rockwell R6545 ' Signetics 74141 
National DS8T26A 

HD6852 AMI S6852 Synertek SY6545 7441 
Signetics N8T26 

Fairchild F6852 1281 HD7400 Fairchild 7400 TI S"74141 881 
N8T26A 

Hitachi H068A52 1345 National DM7400 HD74145 Fairchild. 74145 
TI N8T26A 

I.Iolorola I.1C2652 1359 Signetics 7400 National DM74145 
HD4519 Hitachi HD14519 TI SI17400 833 Signetics 74145 

Motorola MC14519 1,IC6852 1351 
Toshiba TC7400 TI SII74145 882 

National CD4519 l,lC68652 1359 
HD7401 Fairchild 7401 HD74147 Hitachi HD14508 

RCA CD4519 Signetics . SCN2652 
National DM7401 Motorola MC14508 

Signetics HEF4519 SSS SND5025 
TI SII7401 833 National DM74147 

HD46840 AMI S6840 SMC COM5025 HD7402 Fairchild 7402 RCA CD4508 
Fairchild F6840 1279 HD68AOO Fairchild F6800A National DM7402 SGS HCF4508 
Hitachi H06840 1345 Hitachi H06800 1345 Signetics 7402 Signetics 74147 

H068A40 1345 H068BOO 1345 TI SII7402 833 HEF4508 
H068B40 1345 Motorola 1.1C6800 1351 HD7403 Fairchild 7403 N82147 

Molorola MC6840 1351 HD6BA09 AMI S6809 1247 National DM7403 SSS SCL4508 
HD46846 AMI S6846 Hitachi H06809 • 1345 Signetics 7403 Solitron CM4508 

Fairchild F6846 1280 HD68809 1345 TI SII7403 834 TI SII74147 882 
Hitachi HD6846P Mctorola 1,IC6809 1352 HD7404 Fairchild 7404 Toshiba TC4508 
1.1010rola f,lC6846 1351 HD68A10 AMI S6810 National DM7404 HD74148 Fairchild 9318 

HD6800 Fairchild F6800A Fairchild F6810 1278 Signetics 7404 National DM54148 
HI!!chl H068AOO 1345 Hitachi HD6810 TI SII7404 834 DM74148 

H068800 1345 Motorola MC6810 Toshiba TC7404 DM8318 ' 
Motorola f.1C6800 1351 I.1CU6810 HD7405 Fairchild 7405 DM9318 

HD68000 Mostek MK68000 1351.3839 National DM7405 Signetics 54148 
Motorola MC68000 HD68A21 AMI S6821 Signetics 7405 74148 
Rockwell R6BOOO Fairchild F6821 1279 TI SI17405 834 N82148 
Signetics SCIl68000 1524 Hitachi H06821 1345 HD7406 Fairchild 7406 TI SII54148 883 

HD6801 AMI S6801 H068B21 1345 National DM7406 SI174148 883 
Molorola MC6801 1351.1730 1.1010rola 1.1C6821 1351 Signetics 7406 HD74150 Fairchild 74150 

HD6802 AMI S6802 HD68A40 AMI S6840 TI SII7406 835 National DM74150 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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AL TERNATIE SOURCE DIRECTORY 
Ihnulactunr Replacement ICUnier Manulacturer Replacemant ICI,Iuler Ihnulacturer RapllCBmanl IClhslar MlRulzclurBr Raplacemanl IC 1,lutu 
Davlca Sourca Devlca Paga Davlca Source Davlca Pag_ Davlce Sourca Davlcl Paga Davlca SDurca Davlca Paga 

Hitachi America, Ltd. (Cont'd) H074180 Signetics 74180 H07445 Signetics 7445 H07489 Motorola 4064 
TI SII74180 897 TI SII7445 846 NJtional OM5489 

H074150 Signetics 74150 H074181 Fairchild 54181 H07446 Fairchild 7446 OM54S289 
TI SI174150 883 9341 National OM7446 OM7489 

H074151 Fairchild 74151 National OM54181 TI SN7446 OM74S289 
National OM74151 OM74181 SI17446A 847 OM7589 
Signetics 74151 Raytheon RC9341 H07447 Fairchild 7447 

OM8589 
TI SN74151 RM9341 

National OM7447 
MM54S289 

SIl74151A 884 Signetics 54181 MM74S289 
H074153 Fairchild 74153 74181 TI SN7447 NEC-Electron IlPB2089 

National OM74153 TI SII54181 897 SI17447A 847 IlPB2289 
Signetics 74153 SII74181 897 H07450 Fairchild 7450 Signetics 3101 
TI SI174153 884 H074182 Fairchild 54182 National OM7450 3101A 

H074154 Fairchild 9311 9342 Signetics 7450 54S301 
National OM54154 National 01.154182 TI SIl7450 848 7489 

01,17213 m,l741e2 1107451 Faircliild 7451 ll2S25 
01.174154 Raytheon RM9342 National OM7451 N3101 
01.18311 TI SII54182 898 Signetics 7451 N54S289 
01.19311 SI174182 898 TI SII7451 848 N74S289 

Raytheon RC9311 H074190 Fairchild 74190 H07453 Fairchild 7453 N8225 
RM9311 National 01'.174190 National OM7453 N8255 

Signetics 54154 Signetics 74190 TI SII7453 849 
N82S25 

74154 TI SI174190 901 S3101 

TI SN29311 H074191 Fairchild 74191 
H07454 Fairchild 7454 S74S289 

SN39311 National OM74191 National OM7454 S8225 

/ StJ54154 885 Signetics 74191 TI SI17454 850 S82S25 

SII74154 aS5 TI SI174191 901 H07460 Fairchild 7460 TI SN5489 

H074156 Fairchild 74156 H074194 Fairchild 74194 National OM7460 SN54S289 --~-: 

National OM74156 National OM74194 TI SI17460 852 SI17489 440,863 

Signetics 74156 Signetics 74194 H07470 Fairchild 7470 SN74S289 

TI SN74156 886 II SII74194 902 National 01.17470 H07490 Fairchild 7490 

H074157 Fairchild 74157 H074198 Fairchild 74198 II SII7470 855 National 01'.17490 

9322 National 01.174198 H07472 Fairchild 7472 Signetics 7490 : ~ 

National OM74157 Signetics 74198 National 01.17472 
TI SN7490 

I 01.18322 II SIl74198 904 II Sr17472 856 
SII7490A 864 

01.19322 H07420 Fairchild 7420 H07491 Fairchild 7491 
H07473 Fairchild 7473 National 01.17491 Raytheon RC9322 9004 

RM9322 National 01.17420 
National OM7473 Signetics 7491 

Signetics 74157 OM9004C 
Signetics 7473 TI SN7491 .. ~' 

TI SN29322 Signetics 7420 II Sr17473 856 S:17491A 864 E'\ 
SN29602 TI 5117420 839 H07474 Fairchild 7474 H07492 Fairchild 7492 

SN39322 Toshiba TC7420 National OM7474 National OM7492 

~ SI174157 887 H07422 Fairchild 7422 Signetics 7474 Signetics 7492 

H07416 Fairchild 7416 TI Si17422 840 TI Sr17474 857 TI SN7492 ... , 
National OM7416 H07426 Fairchild 7426 H07475 Fairchild 7475 SIl7492A 864 @ Signetics 7416 National OM7426 National OM7475 H07493 Fairchild 7493 

II SII7416 838 OM8810 Signetics 7475 
National OM7493 

H074160 Fairchild 74160 Signetics 7426 TI SII7475 858 
Signetics 7493 

W TI SN7493 
National OM74160 TI SII7426 841 H07476 Fairchild 7476 SII7493A 865 
Signetics 74160 H07427 Fairchild 7427 National OM7476 H07494 Fairchild 7494 ~ 
TI S:174160 8119 National OM7427 Signetics 7476 Signetics 7494 

~ 
H074161 Fairchild 74161 Signetics 7427 II Sl17476 858 11 SII7494 865 

National OM74161 TI SII7427 842 H07482 National 01.17482 H07495 Fairchild 7495 
Signetics 74161 H07430 Fairchild 7430 

TI SII7482 860 National OM7495 
11 SII74161 889 National OM7430 

H07483 Fairchild 7483 Signetics 7495 
H074162 Fairchild 74162 Signetics 7430 TI SN7495 

National 01.174162 TI S 11743 0 842 National OM7483 

TI SI174162 890 H07432 Fairchild 7432 Signetics 7483 SII7495A 866 
H07496 Fairchild 7496 

H074163 Fairchild 74163 National OM7432 TI SN7483 
National 01.17496 

National 01.174163 Signetics 7432 SIl7483A 861 Signetics 7496 ~ 

Signetics 74163 TI SI17432 843 H07485 Fairchild 7485 II SI17496 866 
TI SI174163 890 H07437 Fairchild 7437 National OM7485 H074H183 Fairchild 74H183 

H074164 AMO 74164 National 01.17437 Signetics 7485 II SII7411183 898 
Fairchild 74164 Signetics 7437 11 SI17485 862 H074LSOO Fairchild 74LSOO 
National 01.174164 TI 5117437 844 H07486 Fairchild 7486 Motorola SN74LSOO 

OM8570 H07438 Fairchild 7438 National OM7486 National OM74LSOO 
OM8579 National 01.17438 Signetics 7486 Raytheon 74LSOO 

Signetics 74164 Signetics 7438 II SI17486 862 SGS T74LSOO 
TI SI174164 891 TI SI17438 844 H07489 AMO 3101 Signetics 74LSOO 

H074166 Fairchild 74166 H07440 Fairchild 7440 
3101A II SII74LSOO 833 

National OM74166 National OM7440 H074LSOI Fairchild H074LS01 
Signelics 74166 Signetics 7440 31L0101 

Motorola SN74LS01 
TI SI174166 891 TI SII7440 845 AM271S02 National OM74LS01 

H07417 Fairchild 7417 H07441 Fairchild 74141 AM27S02 , Raytheon 74LSOI 
National 01.17417 93141 AM3101 Signetics 74LSOI 
Signetics 7417 Hitachi H074141 AM3101A' TI SI174LSOI 833 
TI S"7417 838 National OM74141 AM5489-1 H074LS02 Fairchiid 74LS02 

H074170 Fairchild 74170 OM7441 AM54S289 Motorola SN74LS02 
National 01.174170 Signetics 74141 AM7489-1 National OM74LS02 
Signetics 74170 7441 AM74S289 Raytheon 74LS02 
TI S"74170 893 TI SII74141 881 SN54S289 SGS T74LS02 

H074174 Fairchild 74174 H07442 Fairchild 7442 SIJ74S289 Signetics 74LS02 
National OM74174 National OM7442 Fairchild 54S289 TI SIl74LS02 833 
Signetics 74174 OM8842 7489 

H074LS03 Fairchild 74LS03 
II S1I74174 895 Signetics 7442 

74S289 
Motorola SN74LS03 

H074175 Fairchild 74175 TI SN7442 National OM74LS03 
National OM74175 SII7442A 845 Hitachi ~074S289 Raytheon 74LS03 
Signetics 74175 H07443 TI SN7443 Intel 3101 SGS T74LS03 
TI S1I74175 . 895 H07444 TI SN7444 Intersil 5501 II SI174LS03 834 

H074180 Fairchild 74180 H07445 Fairchild 7445 MMI 5560 H074LS04 Fairchild 74LS04 
National 01.174180 National OM7445 6560 Motorola SN74LS04 

~ Discontinued . The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 

© Ie MASTER' 1983 2121 



rT 
t,,:::~'i\: ... ','.li,'ri~l~ilrl',' 

: ,~, 'I 

;,~~'(. I 

",: 0 ' 

I,: 

" . 
,.,i,~r,'"~,·,~"":,'.I',',',',Jf;/:,:.",,,,,,1 
,"",' -
"'Itt"' i 

.~ 
-.1, 

.\,:'.:;i~ 0 \ 

',~" '.\ III 

I 
.:;~ 
:i~ 

,~. 
" .. 
I~ 
I,;;~ 

It;I;'~i "',,i',~l,~,' ,"",;~:,,;,' '.,.;;\' .• iI\., 

~:;,-:~~¢':'~ry;:; 

C2J 

Ie MASTER 
Manufa~turar Reptacement te Master Manufacturer Reptacement te Master 1.lanutaclurer Replacement tC r.llSler t.lanutaclunr nejllacement ICl.!uter 

Pags Device Source Device Page Device Source Device 

Hitachi America, Ltd. (Cont'd) HD74LS13 

HD74LS04 National DM74LS04 
Raytheon 74LS04 
SGS T74LS04 HD74LS132 
Signetics 74LS04 
TI srl7 4lS04 834 

HD74LS05 Fairchild 74LS05 

HD74LS08 

HD74LS09 

HD74LS10 

HD74LS107 

HD74LS109 

HD74LS11 

HD74LSl12 

HD74LSl13 

HD74LS114 

HD74LS12 

HD74LS122 

HD74LS123 

HD74LS13 

~ Discontinued 

Motorola SN74LS05 
National DM74LS05 
NEC-Electron I' PB7 4LS05 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
Signetics 

TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 

National 
Raytheon 
Signetics 
TI 

Fairchild 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 

National 
Raytheon 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
TI 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 

74LS05 
T74LS05 
74LS05 
SII74lS05 
74LS08 
SN74LS08 
DM74LS08 
74LS08 
T74LS08 
74LS08 
SN74LS08 
SII74lS08 

. 74LS09 
SN74LS09 
DM74LS09 
74LS09 
T74LS09 
Sl174lS09 
74LS10 
SN74LS10 
DM74LS10 
74LS10 
T74LS10 
74LS10 
SII74lS10 
SN74LS107A 
DM74LS107 
74LS107 
74LS107 
SII74lS107A 
74LS109 
SN74LS109 
SN74LS109A 
DM74LS109 
74LS109 
74LS109 
S1I74lS109A 
SN74S109A 
74LS11 
SN74LS11 
DM74LS11 
74LS11 
T74LSll 
74LS11 
SII74lS11 
74LSl12 
SN74LS112A 
DM74LSl12 
74LS112 
T74LSl12 
74LSl12 
S1I74lS112A 
74LSl13 
SN74LSl13A 
DM74LSl13 
74LS113 
T74LSl13 
74LSl13 
SII74lS113A 
74LSl14 
74LS114A 
SN74LS114A 
DM74LS114 
74LSl14 
SN74LSl14A 
SN74LS12 
DM74LS12 
74LS12 
74LS12 
SII74lS12 
SN74LS122 
DM74LS122 
74LS122 
SIH4lS122 
SN74LS123 
DM74LS123 
74LS123 
SII74lS123 
74LS13 
SN74LS13 

HD74LS136 

834 

HD74LS138 

835 

HD74LS139 

836 

HD74LS14 

836 

HD74LS148 

869 . HD74LS15 

HD74LS151 

870 

HD74LS151A 

836 

HD74LS152 
871 HD74LS153 

871 HD74LS155 

HD74LS156 

837 

HD74LS157 

873 

874 
HD74LS158 

National 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Raytheon 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 

DM74LS13 
74LS13 
74LS13 
SII74lS13 
74LS132 
SN74LS132 
DM74LS132 
74LS132 
T74LS132 
74LS132 
SN74LS132 
74LS136 
SN74LS136 
DM74LS136 
74LS136 
T74LS136 
74LS136 
SlI74lS136 
74LS138 
SN74LS138 
DM74LS138 
74LS138 
T74LS138 
74LS138 
SI174lS138 
74LS139 
SN74LS139 
DM74LS139 
74LS139 
T74LS139 
74LS139 
SII74lS139 
74LS14 
SN74LS14 
DM74LS14 
74LS14 
74LS14 
SII74LS14 
SN74LS148 
SII74LS148 
74LS15 
SN74LS15 
DM74LS15 
74LS15 
T74LS15 
Srl74lS15 
74LS151 
HD74LS151A 
SN74LS151 
DM74LS151 
74LS151 
T74LS151 
74LS151 
SII74LS151 
74LS151 
HD74LS151 
SN74LS151 
DM74LS151 
74LS151 
T74LS151 
74LS151 
SII74LS151 
74LS152 
74LS153 
SN74LS153 
DM74LS153 
74LS153 
T74LS153 
74LS153 
SI174LS153 
74LS155 
SN74LS155 
DM74LS155 
74LS155 
74LS155 
SU74LS155 
74LS156 
SN74LS156 
DM74LS156 
74LS156 
T74LS156 
74LS156 
SII74lS156 
74LS157 
SN74LS157 
DM74LS157 
74LS157 
T74LS157 
74LS157 
SII74lS157 
74LS158 
SN74LS158 

Page Device Source Device 

837 

878 

880 

sao 

837 

883 

838 

884 

HD74LS158 National DM74LS158 
Raytheon 7 4LS 158 
SGS T74LS158 
Signetics 74LS158 
TI srl74LS 158 

HD74LS160A Fairchild 74LS160 
Motorola SN74LS160A 
National DM74LS160 
Raytheon 74LS160 
Signetics 74LS 160 

74LS160A 
TI S1I74LS160A 

HD74LS161A AMD SN74LS161 
Fairchild 74LS161A 
Motorola SN74LS161A 
National DM74LS161 
NEC-Electron I'PB74LS 161 
Raytheon 74LS161 
Signetics 74LS161A 
TI SII74LS161A 

HD74LS162A Fairchild 74LS162 
Motorola SN74LS162A 
National DM74LS162 
Raytheon 74LS 162 
SGS T74LS162 
Signetics 74LS162A 
TI SN74LS162A 

HD74LS163 Fairchild 74LS163 
Hitachi HD74LS163A 
Motorola SN74LS163A 
National DM74LS163 
Raytheon 74LS163 
SGS T74LS163 

.Signetics 74LS163A 
TI S!174LS163A 

HD74LS163A Fairchild 74LS163 
flitachi HD74LS163 
Motorola SN74LS163A 
National DM74LS163 
Raytheon 74LS163 
SGS T74LS163 
Signetics 74LS163A 
TI S:174LS163A 

HD74LS164 Fairchild 74LS164 
Motorola SN74LS164A 
National DM74LS164 
Raytheon 74LS164 
SGS T74LS1G4 
Signetics 74LS164 

74LS164A 
TI SII74LS164 

HD74LS168 Fairchild 74LS168 
Motorola SN74LS168 
National DM74LS168 
Signetics 74LS168A 
TI SN74LS168 

HD74LS169 Fairchild 74LS169 
Motorola SN74LS169 
tJational 
Signetics 

884 HD74LS174 Fairchild 

DM74LS1C9 
74LS169A 
74LS174 
SN74LS174 
DM74LS174 
74LS174 
T74LS174 
74LS174 
S1I74LS174 
74LS175 
SN74LS175 
74LS175 
T74LS175 
74LS175 
SU74LS175 
74LS181 
SN74LS181 
74LS181 
T74LS181 
74LS181 
S~174LS181 

74LS83A 
HD74LS83A 
SN74LS83A 
DM74LS83A 
74LS83 
74LS83A 
74LS83 
74LS83A 
SII74LS83A 
74LS190 
SN74LS190 
DM74LS190 

Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 

HD74LS175 Fairchild 
884 Motorola 

Raytheon 
SGS 
Signetics 
TI 

HD74LS181 Fairchild 
886 Motorola 

886 

Raytheon 
SGS 
Signetics 
TI 

HD74LS183A Fairchild 
Hitachi 
Motorola 
National 
Raytheon 

Signetics 

TI 
887 HD74LS 190 Fairchild 

Motorola 
rJational 

Pags Device Source Device 

HD74LS190 Raytheon 
SGS 
TI 

HD74LS191 Fairchild 
887 Motorola 

National 
Raytheon 
SGS 
Signetics 
TI 

HD74LS192 Fairchild 
889 Motorola 

National 
Raytheon 
SGS 
Signetics 
TI 

HD74LS193 Fairchild 
Motorola 

889 National 

a90 

Raytheon 
SGS 
Signetics 
TI 

HD74LS194A Fairchild 
Motorola 
National 
SGS 
Signetics 
TI 

HD74LS195A Fairchild 

HD74LS196 

Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 

890 HD74LS197 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 

891 

895 

895 

HD74LS20 Fairch'ild 
Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 

HD74LS21 Fairchild 

HD74LS22 

HD74LS221 

HD74LS240 

Motorola 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
SGS 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
AMD 
Fairchild 
MMI 
Motorola 
Raytheon 

897 Signetics 
TI 

HD74LS241 AMD 
Fairchild 
MMI 
Motorola 
Raytheon 
Signetics 
TI 

861 HD74LS244 AMD 
Fairchild 
MMI 
Motorola 

74LS190 
T74LS190 
SU74LS190 
74LS191 
SN74LS191 
DM74LS191 
74LS191 
T74LS191 
74LS191 
Sl174LS191 
74LS192 
SN74LS192 
DM74LS192 
74LS192 
T74LS192 
74LS192 
SIJ74lS192 
74LS193 
SN74LS193 
DM74LS193 
74LS193 
T74LS193 
74LS193 
Stl74lS193 
74LS194A 
SN74LS194A 
DM74LS194 
T74LS194A 
74LS194A 
S:174LS194A 
74LS195A 
SN74LS195A 
DM74LS195 
74LS195A 
T74LS195A 
74LS195A 
SU74LS195A 
74LS195 
SN74LS196 
DM74LS196 
74LS196 
N82S80 
S!174lS196 
74LS197 
SN74LS197 
DM74LS197 
74LS197 
74LS197 
S!I74lS197 
74LS20 
SN74LS20 
DM74LS20 
74LS20 
T74LS20 
74LS20 
S:174U;Zo 
74LS21 
SN74LS21 
DM74LS21 
74LS21 
T74LS21 
74LS21 
SI174lS21 
74LS22 
SN74LS22 
DM74LS22 
74LS22 
T74LS22 
Sf174lS22 
74LS221 
SN74LS221 
DM74LS221 
74LS221 
S!l74lS221 
SN74LS240 
74LS240 
74LS240 
SN74LS240 
74LS240 
74LS240 
St174LS240 
SN74LS241 
74LS241 
74LS241 
SN74LS241 
74LS241 
74LS241 
S:174LS241 
SN74LS244 
74LS244 
74LS244 
SN74LS244 

901 

901 

902 

90Z 

902 

903 

903 

!l04 

1l3!! 

840 

840 

90ll 

910 

911 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Hitachi America, Ltd. (Cont'd) HD74LS290 SGS T74LS290 HD74LS40 Raytheon 74LS40 HD74LS83A Signetics 74LS83 
Signetics 74LS290 SGS T74LS40 74LS83A 

HD74LS244 Raytheon 74 LS244 TI SII74LS290 924 Signetics 74LS40 \ TI .S1l74LS83A 861 
Signetics 74LS244 HD74LS293 Fairchild 74lS293 TI SI174LS40 845 HD74LS85 Fairchild 74LS85 
TI SII74LS244 912 Motorola SN74LS293 HD74LS42 Fairchild 74LS42 Motorola SN74LS85 

HD74LS247 Fairchild 74LS247 National DM74LS293 Motorola SN74lS42 National DM74LS85 
Motorola SN74LS247 SGS T74LS293 National DM74lS42 Raytheon 74LS85 
National DM74LS247 Signetics 74LS293 Raytheon 74LS42 Signetics 74LS85 
TI SII74LS247 913 TI SI174LS293 925 SGS T74LS42 TI SI174LS85 862 

HD74LS248 Fairchild 74LS248 HD74LS298 Fairchild 74LS298 Signetics 74LS42 HD74LS86 Fairchild 74LS86 
Motorola SN74LS248 Motorola SN74LS298 TI SI174LS42 . 845 Motorola SN74LS86 
National DM74LS248 Raytheon 74LS298 HD74LS47 Fairchild 54LS47 National DM74LS86 
SGS T74LS248 SGS T74LS298 74LS47 Raytheon 74LS86 
TI SII74LS248 914 Signetics 74LS298 Motorola SN54lS47 SGS T74LS86 

HD74LS249 Fairchild 74LS249 TI SI174LS298 926 SN74lS47 Signetics 74LS86 
Motorola SN74LS249 . HD74LS299 AI.tD SI174LS299 1227 National DM54lS47 TI S!l74LSB6 862 
National DM74LS249 Fairchild 74LS299 DM74lS47 HD74LS91 Motorola SN74LS91 
SGS T74LS249 Motorola SN74LS299 SGS T74LS47 Raytheon 74LS91 
TI SII74LS249 914 Raytheon 74LS299 TI SI154LS47 847 TI SII74LS91 864 

HD74LS251 Fairchild 74LS251 SGS T74LS299 SI174LS47 847 HD74LS92 Fairchild 74LS92 
Motorola SN74LS251' TI SI174LS299 927 HD74LS48 Fairchild 74LS48 Motorola SN74LS92 
National DM74LS251 HD74LS30 Fairchild 74LS30 Motorola SN74lS48 National DM74LS92 
Raytheon 74LS251 Motorola SN74LS30 National DM74lS48 Raytheon 74LS92 
SGS T74LS251 National DM74LS30 SGS T74LS48 SGS T74LS92 
Signetics 74LS251 Raytheon 74LS30 Signetics 74LS48 Signetics 74LS92 
TI SII74LS251 915 SGS T74LS30 TI SI174LS48 847 TI S!l74LS92 1164 

HD74LS253 Fairchild 74LS253 Signetics 74LS30 HD74LS49 Fairchild 74LS49 HD74LS93 Fairchild 74LS93 
Motorola SN74LS253 TI SII74LS30 842 Motorola SN74lS49 Motorola SN74LS93 

r---~ 

National DM74LS253 HD74LS32 Fairchild 54LS32 National DM74lS49 National DM74LS93 
DM8214 74LS32 SGS T74LS49 Raytheon 74LS93 

Raytheon 74LS253 I.totcrola S!l54ALS32 732 TI S1I74LS49 847 . SGS T74LS93 
SGS T74LS253 SN54LS32 HD74LS51 Fairchild 74LS51 Signetics 74LS93 
Signetics 74LS253 SN74LS32 Motorola SN74lS51 TI Sl174LS93 865 

i TI SN74LS253 National DM54ALS32 National DM74lS51 HD74LS95B Fairchild 74LS95B ..... 
HD74LS257 Fairchild 74LS257A DM54LS32 Raytheon 74LS51 Motorola SN74LS95B 

~. Motorola SN74LS257A DM74LS32 SGS T74LS51 National DM74LS95B 
National DM74LS257 Raytheon 54LS32 Signetics 74LS51 Raytheon 74LS95B 
Raytheon 74LS257 74LS32 TI S1I74LS51 848 SGS T74LS95B 
SGS T74LS257 SGS T74LS32 HD74LS54 Fairchild 74LS54 Signetics 74LS95B 
Signetics 74LS257 Signetics 54LS32 Motorola SN74LS54 TI SII74LS95B 666 8 National DM74lS54 

74LS257A 74LS32 
Raytheon 74LS54 

HD74S00 Fairchild 74S00 

I TI SN74LS257 TI SU54LS32 843 National DM74S00 
HD74LS258 Fairchild 74LS258A SII74LS32 843 SGS T74LS54 Signetics 74S00 

Motorola SN74LS258A HD74LS367 Fairchild 74LS367A Signetics 74LS54 TI S!l74S00 833 
National DM74LS258 Hitachi HD74LS367A TI SI174LS54 850 HD74S02 Fairchild 74S02 

.(-

Raytheon 74LS258 Motorola SN74LS367A HU74LS55 Fairchild 74LS55 National DM74S02 
0 

Motorola SN74LS55 
SGS T74LS258 National DM74LS367 National DM74lS55 

Signetics 74S02 
Signetics 74LS258 Raytheon 74LS367 Raytheon 74LS55 

TI SII74S02 833 fgl 
TI SN74LS258 SGS T74LS367A SGS T74LS55 

SII74S32 843 

~ 
HD74LS26 Fairchild 74LS26 Signetics 74LS367 TI Sll74mS 651 

HD74S03 Fairchild 74S03 
Motorola SN74LS26 74LS367A HD74LS73 Motorola . SN74LS73A 

National DM74S03 
National DM74LS26 TI Sff74LS367A 936 National DM74lS73 Signetics 74S03 
Raytheon 74LS26 HD74LS367A Fairchild 74LS367A Raytheon 74LS73 TI SII74S03 834 
SGS T74LS26 Hitachi HD74LS367 HD74S04 Fairchild 74S04 
Signetics 74LS26 Motorola SN74LS367A 

Signetics 74LS73 
National DM74S04 ~ TI SI174LS73A 856 

TI SI174LS26 841 National DM74LS367 HD74LS74 Fairchild 74LS74 Signetics 74S04 
HD74LS27 Fairchild 74LS27 Raytheon 74LS367 Hitachi HD74LS74A TI Sr174S04 834 

Motorola SN74LS27 SGS T74LS367A Motorola SN74LS74A HD74S05 Fairchild 74S05 
National DM74LS27 Signetics 74LS367 National DM74lS74 National DM74S05 
Raytheon 74LS27 74LS367A Raytheon 74LS74 Signetics 74S05 
SGS T74LS27 TI SI174LS357A 936 SGS T74LS74 11 SII74S05 834 
Signetics 74LS27 HD74LS368 Fairchild 74LS368A Signetics 74LS74 HD74S10 Fairchild 74S10 
TI SII74LS27 842 Motorola SN73LS368A TI SI174LS74A 857 National DM74S10 

HD74LS279 Fairchild 74LS279 SN74LS368A HD74LS74A Fairchild 74LS74 Signetics 74S10 
Motorola SN74LS279 National DM74LS368 Hitachi HD74LS74 TI SII74S10 836 
National DM74LS279 Raytheon 74LS368 Motorola SN74LS74A HD74S11 Fairchild 74S11 
Raytheon 74LS279 SGS T74LS3 National DM74LS74 National DM74S11 
Signetics 74LS279 Signetics 74LS368 Raytheon 74LS74 Signetics 74S11 
11 S!l74LS279 921 74LS368A SGS T74LS74 TI SI174S11 836 

HD74LS280 Motorola SN74LS280 TI SII74LS368A 936 Signetics 74LS74 HD74S112 Fairchild 74S112 
TI Sl174LS280 921 HD74LS37 Fairchild 74LS37 TI SII74LS74A 857 Motorola SN74S112 

HD74LS283 Fairchild 74LS283 Motorola SN74LS37 HD74LS75 Motorola SN74LS75 National DM74S112 

Hitachi HD74LS283A National DM74LS37 National DM74LS75 Signetics "- 74S112 
Motorola SIl74LS283 Raytheon 74LS37 Raytheon 74LS75 TI S1I74S112 871 
National DM74LS283 SGS T74LS37 Signetics 74LS75 HD74S113 Fairchild 74S113 
Raytheon 74LS283 Signetics 74LS37 TI SII74 LS 75 85S National DM74S113 
SGS T74LS283 TI SI174LS37 844 HD74LS76 Motorola SN74LS76A Signetics 74S113 
Signetics 74LS283 HD74LS38 Fairchild 74LS38 National DM74LS76 TI S1I74S113 871 
TI SII74LS283 922 Motorola SN74LS38 Raytheon 74LS76 HD74S114 National DM74S114 

HD74LS283A Fairchild 74LS283 National DM74LS38 Signetics 74LS76 TI SII74S114 872 
Hitachi HD74LS283 Raytheon 74LS38 11 S1174 LS76A 858 HD74S12 TI SN74S12 
Motorola SN74LS283 SGS T74LS38 HD74LS78 Motorola SN74LS78A HD74S133 Fairchild 74S133 
rJational DM74LS283 Signetics 74LS38 National DM74LS78 National DM74S133 
Raytheon 74LS283 TI S 1174 LS38 844 Raytheon 74LS78 Signetics 74S133 
SGS T74LS283 HD74LS386 Motorola SN74LS386 11 SI174LS78A 859 11 SII74S133 877 
Signetics 74LS283 

I 
National DM74LS386 HD74LS83A Fairchild 74LS83A HD74S134 National DM74S134 

TI S:174LS283 922 Raytheon 74LS386 Hitachi HD74LS183A Signetics 74S134 
HD74LS290 Fairchild 74LS290 TI 81174LS386 942 Motorola SN74LS83A TI 81174S134 877 

Motorola SN74LS290 HD74LS40 Fairchild 74LS40 National DM74LS83A HD74S135 Fairchild 74S135 
National DM74LS290 Motorola SN74LS40 Raytheon 74LS83 National DM74S135 
Raytheon 74LS290 National DM74LS40 74LS83A Signetics 74S135 

• Dlscontmued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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HitClchi America, Ltd. (Cont'd) HD74S258 Signetics 74S258 HD75188 Motorola MC1488 2753 HM2114 Toshiba TMM314 
TI SN74S258 917 National DS1488 TMM314A 

HD74S135 TI SI174S135 878 HD74S280 National DM74S280 Rayth$on RM1488 HM2510 AMD 93415 
HD74S140 Fairchild 74S140 Signetics 74S280 Signetics MC1488 93425 

National DM74S140 TI SN74S280 921 SiliconG SG1488 AM93415 
Signetics 74S140 HD74S289 AMD 3101 TI MC1488 AMI 4015 
TI SN74S140 881 3101A SN75188 4025 

HD74S15 Fairchild 74S15 31L010l HD75189 AMD MC1489 Fairchild 93415 
National DM74S15 AM27LS02 Exar XR1489 93425A 
TI SH74S15 838 AM27S02 XR1489A 3188 Fujitsu 93415 

HD74S151 AMD SN74S151 AM3101 Fairchild ILA1489 93425 
Fairchild 74S151 AM3101A ILA1489A Hllachl HI.12511 3789 
National DM74S151 AM5489-1 1,1010rola MC1489 2753 Intel 2115A 
Signetics 74S151 AM54S289 P,ICI489A 2753 Motorola MCM2115 
TI SII74S151 884 AM7489-1 National DS1489 MCM93415 

HD74S153 AMD SN74S153 AM74S289 DS1489A Signetics 82S10 
Fairchild 74S153 SN54S289 Signetics MC1489 N82S10 
National DM74S153 SN74S289 MC1489A N82S110 
Signetics 74S153 Fairchild 54S289 SiliconG SG1489 S82S10 
TI SN74S153 884 7489 SG1489A S82S110 

HD74S157 AMD SN74S157 74S289 TI MC1489A T,I SN54S314 
Fairchild 74S157 Hitachi HD7489 SN75189 SN74S314 
National DM74S157 Intel 3101 SN75189A HM2511 AMD 93415 
Signetics 74S157 Intersil 5501 SN85189 93425 
TI Srl74S157 887 MMI 5560 HD75450A TI SN75450A AM93415 

HD74S158 AMD SN74S158 6560 HD75451A TI SN75451A AMI 4015 
Fairchild 74S158 Motorola 4064 HD75452 Fairchild 75452 4025 
National DM74S158 National DM5489 Motorola MC75452 Fairchild 93415 
Signetics 74S158 DM54S289 National DS75452 93425A 
11 SII74S158 887 DM7489 SiliconG SG75452 Fujilsu 93415 

HD74S174 AMD SN74S174 DM74S289 TI SN75452 93425 
Fairchild 74S174 DM7589 HD754,53 Fairchild 75453 Hllachl H~12510 3789 
National DM74S174 DM8589 Motorola MC75453 Intel 2115A 
Signetics 74S174 MM54S289 National DS75453 Motorola MCM2115 
11 Srl74S174 895 MM74S289 LM75453 MCM93415 

HD74S175 AMD SN74S175 NEC-Electron ILPB2089 SilicoriG SG75453 Signetics 82S10 
Fairchild 74S175 ILPB2289 TI SN75453 N82S10 
National DM74S175 Signetics 3101 HD75454 TI SN75454 N82S110 
Signetics 74S175 3101A HM100474 AMD AM 100474 S82S10 
11 S1I74S175 895 54S301 Fairchild Fl00474 S82S110 

HD74S181 AMD SN74S181 7489 3615,3629 TI SN54S314 
Fairchild 93S41C 82S25 HM10422 Fairchild Fl0422 3615,3620 SN74S314 
Signetics 74S181 N3101 Fujitsu MBM10422 HM4315 AMD 4044 
TI SN74S181 N54S289 Molorol3 MCI,Il0422 3839 9244 

HD74S182 Fairchild 74S182 N74S289 lIalional 01.11 0422 3854 AM9244E 
MMI 74S182 N8225 HM10470 AMD AM10470 EMM 4044 
National DM74S182 N8255 Fairchild Fl0470 3615.3621 Fujitsu 4044 
Signetics 74S182 

N82S25 Fujitsu 1,IBr.n 0470 3681 Intel 2141 
TI SII74S182 898 

S3101 
Motorola' MCM10470 2141-2 

HD74S189 AMD . AM27LS03 
S74S289 

lIalianal 01.110470 3855 Intersil IM7141 
AM27S03 

S8225 
Signetics 10470 Mostek MK4104 

AM54S189 
S82S25 

HM2110 AMD AM10415 Motorola MCM6641 
AM74S189 

TI SN5489 
Fairchild Fl0415 3615,3618 MCM66L41 

SN54S189 IIIlachl HI.12112 3789 National MM2141 
SN74S189 SN54S289 I.lotorola r.l C 1.11 0146 3839 MM5257 

Fairchild 54S189 SI17489 440.863 National DM10415 NMC2141 
74S189 SN74S289 Siemens GXB10415 NEC-Micro !,PD4104 
93405 HD74S40 Fairchild 74S40 Signetics 10146 !,PD4104-3 

MMI 5561 National DM74S40 HM2112 AMD AM10415 RCA CDM5104 
6561 Signetics 74S40' r;lrchU~ FlC415 3515.3518 TI TMS4044 

National DM54S189 TI Stl74S40 845 lIilachl HI.I2110 3789 Zilog 6104 
DM74S189 HD74S51 Fairchild 74S51 Molorola MCI.110146 3839 Z6104 
DM7599 National DM74S51 ,National DM10415 HM4334 Fujitsu MB8414 
DM8599 Signetics 74S51 Siemens GXB10415 Harris HM6514 

Raytheon RC8225 TI SII74S51 848 Signetics 10146 Intersil IM6514 
Signetics 54S189 HD74S65 Fairchild 74S65 HM2114 AMD 2114 MicroPwr MP6514 

74S189 National DM74S65 9114 Mitsubishi M58981 
TI SN54S189 TI SII74S65 853 CSG MCS2114 National NMC6514 

SN74S189 HD74S74 Fairchild 74S74 MPS2114 NEC-Micro !,PD444/6514 
HD74S20 Fairchild 74S20 National DM74S74 EMM 2114 !,PD6514 

National DM74S20 Signetics 74S74 Fairchild F2114 OKI r,lSM5115 3873 
Signetics 74S20 TI SI174S74 857 Fujitsu MB8114 RCA MWS5114 
TI SN74S20 839 HD74S86 Fairchild 74S86 GTE Micro 2114 MWS5514 

HD74S22 Fairchild 74S22 National DM74S86 Hitachi 472114 Toshiba TC5514 
National DM74S22 Signetics 74S86 HM472114 HM468Al0 Melerola 1.IC'.16BA 10 3839 
TI SN74S22 840 TI SN74S86 862 Intel 2114 HM4716 AMD 9016 

HD74S251 AMD SN74S251 HD75107A TI SN75107A 2114A AM9016 
National DM74S251 HD75108A TI SN7510BA Intersil 2114 . Fairchild F16K 
Signetics 74S251 HD75109 TI SN75109 IM2114 F4116 
TI SII74S251 915 HD75110 Fairchild 75110 MicroPwr MP2114 Fujitsu MBBl16 

HD74S257 AMD SN54S257 Motorola MC75110 MP2114C Intel 2117 
SN74S257 National LM75110 Mitsubishi M5L2114 Intersil IM7116 

Fairchild 74S257 TI SN75110 ' Motorola MCM2114 ITT ITT4116 
National DM7123 SN75110A MCM21L 14 Mostek MK4116 

DM74S257 HD75154 Fairchild 75154 National MM2114 Motorola MCM4116 
DMB123 National DS75154 NEC-Micro ILPD2114 National MM5290 

Signetics 54S257 SiliconG SG75154 OKI r.1St.l2114 3873 NEC-Micro ILPD416 
74S257 TI SN75154 Panasonic MN2114 Panasonic MN4116 

TI SH54S257 916 HD751B8 AMD MC1488 Supertex CM2114 SGS M4116 
S!l74S257 916 Exar XR1488 3188 Synerlek SY2114 3941 Siemens HYB4116 

HD74S258 AMD SN74S258 Fairchild ILA1488 TI TMS4045 Signetics 2690 
Fairchild 74S258 Harris HA1488 TMS40L45 2960 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted, 
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Hitnchi America, Ltd. (Cont'd) HM6116 RCA CDM6116 HN25089 Motorola MCM7681 HN462764 Intersil 2764 
Synertek SY2128 rJational 87S181 Mostek MK2764 

HM4716 Signetics 2960 SY2129 DM77S181 National NMC2764 
Sprague UCN4116 TI TMS4016 DM87S181 NEC-Micro "PD2764 
TI TMS4116 Toshiba TC5516 DM87S228 SEEO 5133 
Toshiba , TMM416 TMM2016 Raytheon 29631 Toshiba TMM2764 
Zilog Z6116 HM6117 MicroPwr MP6117 29631A HN46830 Motorola MCM68A30 

HM472114 AMD 2114 NEC-Micro "PD447 29631AM HN48016 GI ER5716 3683 
9114 HM6147 AMD 9147 29633 Motorola MCM2816 

CSG MCS2114 AMI 4017 Signetics 825181 NCR NCR2168 
MPS2114 Fujitsu MBM2147 82HS181 HN482764 Fujitsu MBM2764 

EMM 2114 Hitachi HM4847 N82S181 Hitachi HN462764 
Fairchild F2114 Intel 2147 S82HS181 Inl81 2764 3820.3822 
Fujitsu MB8114 Intersil 2147 S82S181 1.12764 
GTEMicro 2114 ITT 4547 Supertex SM82S181 Intersil 2764 
Hitachi 472114 Motorola MGM2147 TI TBP28S86 Mostek MK2764 

HM2114 National MM2147 TBP28S86M National NMC2764 
Intel 2114 NEC-Micro "PD2147 HN25169 AMD AM27S191 NEC-Micro "PD2764 

2114A Svr.trlek SY2147 3941 Fairchild 93511 SEEO 5133 
Intersil 2114 TI TMS2147 93Z511 Toshiba TMM2764 

IM2114 Toshiba TMM315 Fujitsu 7138 LA1230 Hitachi HA1137 
MicroPwr MP2114 Universal UM2147 MB7138 Motorola MC1389 

MP2114C HM6148 AMD 9148 MBM7138 National CA3089 
Mitsubishi M5L2114 AM9148 Harris HM76161 W30B9 3325 3327 
Motorola MCM2114 Fairchild 93475 3615.3646 Inlel 3636B RCA CA3089 

MCM21L 14 Fujitsu MBM2148 M3636 Sanyo LA1230 
National MM2114 MBM2149 National 87S191 LA3089 
NEC-Micro "PD2114 Intel 2148H DM77S191 SGS TCA3089 
OKI 1.1SI.12114 3873 2149H DM87S191· TDA1200 
Panasonic MN2114 National NMC2148 Raylheon 29681 Signetics CA3089 
Supertex CM2114 Synertek SY2148 29681A Siliconix CA3089 
S\'ml:k SY2114 3941 SY2149 Signetics 82S191 TI SN76689 
TI TMS4045 HM6167 ·IMS 1400 N82S191 

TMS40L45 lOT IOT6167 S82S191 Holt Inc. 
Toshiba TMM314 Intel 2167 Supertex MM82S191 

TMM314A NEC-Micro "PD2167 SM82S191 HI8000 Nitron NC8000 
HM4816 AMD AM4516 HM6464 Toshiba TC5565 TI TBP28S166 

Fujitsu MB8118 HN25045 AMD AM27S33 440.3979 
Hughc!l Aircraft, Solid Statc Hitachi HM4816A AM27S33M HN35600 Intel 4001 

Intel 2118 AM27S41 HN35800 Intel 4308 Product!l 
Intersil IM7118 Fairchild 93453 HN462532 Motorola MCM2532 
Mostek 4516 93453C National MM2532 HCL0438 Mitel 1.104332 

MK4516 93453M NMC2532 HCMP1802A RCA CDPI802 145!l 

National NMC5295 Fujitsu MB7122 TDA2530 HCMP1824 RCA CDP1824 3374 

NEC-Micro 2118 MB7134 TDA2532 HCMP1831 IlCA CDP1831 3876 

TI TMS4516 Harris HM76165 Plessey TDA2530 HCMP1832 RCA CDP1832 

HM4816A AMD AM4516 HM7643 Siemens TDA2530 HCMP1833 RCA CDP1833 3B76 

Fujitsu MB8118 111.17643-2 3705 Signetics TDA2530 HCMP1834 RCA CDP1834 3877 

Hitachi HM4816 HM7643A TDA2532 HCMP1851 RCA COP1BSl 1475 

Intel 2118 Intel 3625A SiliconG SG2532 HCMP1852 RCA COP1852 1471 

Intersil IM7118 1.13625 TI TMS2532 HCMP1853 RCA COP1SS3 1466 

Mostek 4516 1.11.11 5353 Universal UM2532 HCMP1854 RCA COP1854 1476 

MK4516 53S1641 3836 HN462708 AMD 2708 HCMP1855 RCA CDP1855 1478 

National NI.1C5295 6353-1 3826 Fairchild F2708 HCMP1856 RCA COP18S6 1472 

NEC-Micro 2118 63S1641 Motorola MC27A08 HCMP1857 RCA CDP1857 1472 

TI TMS4516 3026.3835 MCM2708 HCMP1858 RCA CDP1S58 1468 

HM4847 AMD 9147 Motorola MCM7643 National MM2708 HCMP1859 RCA CDP1859 1468 

AMI 4017 MCM7643M NEC-EA EA2708 HCMP1861 RCA COPIB61 1486 

Fujitsu MBM2147 National 74S573 Panasonic MN2708 HLCD0438 Am S4521 2610 

IlIIat~1 m:'S147 3789 DM54S573 Rockwell 2708 RCA CD0438 
Intel 2147 DM54S573A SGS 1.12708 HNVM3704 GI ER3400 

Intersil 2147 DM74S573 TI TMS2708 NCR NCR3400 

ITT 4547 NEC-Micro "PB426 HN462716 AMD 2716 Nitron NC7451 

Motorola MCM2147 Raytheon 29641 Fairchild F2716 
National MM2147 Signetics 82HS137 Fujitsu MBM2716 Hybrid Systems 
NEC-Micro "PD2147 82S137 Inlsl 2716 3818.3822 
Syml:k SY2147 3941 N82S137 M2716 ADC542 Burr-Brown ADC82 
TI TMS2147 S82HS137 Mitsubishi M5l2716 HybridSys HSADC82 
Toshiba TMM315 S82S137 Mostek MK2716 ADC581 AD ADADG84 
Universal UM2147 TI TI!P24S41 Motorola MCM2716 ADADC85 

HM4864 Fairchild F64K 440.3963 National MM2716 ADADC85S 
Fujitsu M88264 TilP24S4n1 NEC-Micro "PD2716 Burr-Brown ADC84 

MB8265 440:3!i68 OKI 1.ISiA2715 3873 ADC85 
Intel 2164 TBP28S41 Panasonic MN2716 Datel ADC-84 
Motorola MCM6664 TBP28S41M SGS M2716 ADC-85 

MCM6665 HN25089 AMD AM27PS181 TI TMS2516 ADC-87 
National NMC4164 AM27S181 HN462732 AMD 2732 ADC-HX12B 
NEC-Micro "PD4164 AM27S181M Fairchild F2732 ADC-HZ12B 
TI TMS4164 AM27S281 Intel 2732 ADC-HZ12BGZ 
Toshiba TMM4164 Fairchild . 934511.1 2732A 3819.3822 HybridSys ADC581B 

HM6116 AD AD515 93Z451 3652 1.12732 HSADC85 
Burr-Brown 3528 F93451 Mitsubishi M5L2732 HSAOC85C 2744 
Fairchild F3528 Fcjllsu 1.!B7132 3679 National MM2732 DOC ADH-8585 
Fujitsu MB8128 r.:87132:1 3679 NMC2732 ADH-8586 

1.:1IS416 3676 Harris HM7681 NEG-Micro "PD2732 ADH8585-1 
Harris HM6116 111.17681-2 3711 Toshiba TMM2732 DDC5240 
lOT IDT6116 Intel 3628 TMM324C DDCADC85 
MicroPwr MP6116 3628A Universal UM2732 DDCADC87 
Mitsubishi M5K8725 3628B HN462764 Fujitsu MBM2764 MicroNet MN5240 
NEC-Micro "PD446 1.13628 /lilachl IBl482764 3789 MNAD787 
OKI 1.ISI.l2128 3873 MMI 5381-1 InlBI 2764 3820.3822 MNADC84 

I!.Sr.15123 3873 6381-1 3326 1.12764 MNADC85 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Hybrid Systems (Cont'd) DAC9356 Datel DAC-85 HSADC85C HybridSys ADC581 ADH-8586 Datel ADC-84 
DAC-HZ12B ADC581B ADC-85 

ADC581 TeledyneP TDADC84 HybridSys DAC335 HSADC85 ADC-87 
TPADC87 HSDAC80 DDC ADH-8585 ADC-HX12B 

ADC581B AD ADADC84 MicroNet DAC80 ADH-8586 ADC-HZ12B 
ADADC85 DAC85 ADH8585-1 ADC-HZ12BGZ 
ADADC85S National DAC1280 DDC5240 HybridSys ADC581 

Burr-Brown ADC84 DAC1285 3345 DDCADC85 ADC581B 
ADC85 DAC9377 MicroPwr 9377 DDCADC87 HSADC85 

Datel ADC-84 MP377 MicroNet MN5240 HSADC85C 2744 
ADC-85 DAC9377-16 MlcroPwr I.1P9377-16 MNAD787 DDC ADH-8585 
ADC-87 401 2749 MNADC84 ADH8585-1 
ADC-HX12B HS3120 AD AD7622 MNADC85 DDC5240 
ADC-HZ12B MicroPwr MP7622 TeledyneP TDADC84 DDCADC85 
ADC-HZ12BGZ HS3140 Datel DAC-HA14 TPADC87 DDCADC87 

HybridSys ADC581 MicroPwr MP3140 HSDAC80 AD ADDAC80 MicroNet MN5240 
HSADC85 HS346 MicroNet MN346 ADDAC85 MNAD787 
HSADC85C 2744 HS5131 MicroNet MN5131 Burr-Brown DAC80 MNADC84. 

DDC ADH-8585 HS5150 MicroNet MN5150 DAC85 MNADC85 
ADH-8586 HS5210 AD A05210 3174 Datel DAC-85 TeledyneP TDADC84 
ADH8585-.1 Oalel ADC-5210 2621 DAC-HZ12B TPADC87 
DDC5240 DDC DDC5210 HybridSys DAC335 ADH85101 Dalal AOC-5101 2621 
DDCADC85 MicroNel MN5210 DAC9356 DDC DDC5101 
DDCADC87 TeledyneP TP5210 MicroNel DAC80 MicroNet MN5101 

MicroNet MN5240 HS5211 Dalal AOC-5211 2621 DAC85 ~ADH8585 AD ADADC84 
MNAD787 DDC DDC5211 National DAC1280 ADADC85 

~ MNADC84 MicroNel MN5211 OAC1285 3345 ADADC85S 
MNADC85 TeledyneP TP5211 HSDAC87 AD ADDAC87 Burr-Brown ADC84 

~ I 
TelcdyneP TDADC84 HS5212 Dalal AOC-5212 2621 Burr-Brown DAC851 ADC85 

TPADC87 DDC . DDC5212 DAC87 Dalel ADC-84 
ADC582 1!31el ADC-5216 2621 MicroNel MN5212 Datel DAC-687 ADC-85 

HybridSys HS5216 TeledyneP TP5212 DAC-87 ADC-87 :j r..c: DDC DDC5216 HS5213 Dalal AOC-5213 2621 HybridSys DAC335 ADC-HX12B 
~;i 

MicroNet MN5216 HybridSys MN5214 MicroNet MNDAC87 
ADC-HZ12B 

~ DAC331-12 AD AD7521 MicroNet MN5213 HSREF01 l.llcroPVlr I,1P5532 401.3292 
ADC-HZ12BGZ 

,:~~\~ ~.: Datel DAC-HA12B MN5214 REF-01 
HybridSys ADC581 1.1010rola I.1CI404-10 2761 Intersil AD7521 TeledyneP TP5213 

I.lC1504-10 2761 ADC581B 
". 7: " MicroPwr MP7521 TP5214 

PMI REF-01 HSADC85 
~. National AD7521 HS5215 Oalsl AOC-5214 2621 

TeledyneS 9496 HSAOC85C 2744 
,~ DAC1220 MicroNet MN5215 

MN5214 Dalal ADC-5213 2621 DDC ADH-8585 

I 
DAC1221 TeledyneP TP5215 

HybridSys HS5213 ADH-8586 
" DAC1222 HS5216 Dalal AOC-5216 2621 ADH8585-1 

i ~." 
MicroNet MN5213 

DAC335 AD , ADDAC80 HybridSys ADC582 
MN5214 DDC5240 

ADDAC85 DDC DDC5216 
TeledyneP TP5213 DDCADC85 

Burr-Brown DAC80 MicroNet MN5216 
TP5214 DDCADC87 

';:1' 
DAC85 HS7541 AD AD7541 R675-3 AD AD2702 MicroNet' MN5240 

Datel DAC-85 Datel DAC-7541 R675-4 AD AD2700 MNAD787 
DAC-HZ12B lntersil AD7541 R675-5 AD AD2701 MNADC84 

,i .-
HybridSys DAC9356 ICL7541 MNADC85 

HSDAC80 I.llcroPVlr I.IP7541 401.2749 
HyComp TeledyneP TDADC84 

MicroNet DAC80 MP7621 TPADC87 
DAC85 TeledyneS 7541 DA4000 HybridSys DAC397-12 ~ADH8585-1 AD ADADC84 

National DAC1280 HSADC82 Burr-Brown ADC82 DDC ADH-030 ADADC85 
'"t:. .~ OAC1285 3345 HybridSys ADC542 ADADC85S 
~<' .. 4 ." 

DAC337-0 MicroNet MN3000 HSADC85 AD ADADC84 
ILC Data Device Corporation Burr-Brown ADC84 

~, ":~~~H{'~\')~ .~: DAC337-1 MicroNet MN3001 ADADC85 ADC85 
DAC337-2 MicroNet MN3002 ADADC85S 

ADC4454 Datel ADC-EH12B Datel ADC-84 ,:~:: r;,~;~~> ~~.'i' 
DAC337-3 MicroNet MN3003 Burr-Brown ADC84 ADC-85 .... :,: .. :<;'~ 'I DAC337-4 MicroNet MN3004 ADC85 Te!edyneP TP4134 

ADC-87 ADH-030 HybridSys DAC397-12 
DAC337-5 MicroNet MN3005 Datel ADC-84 ADC-HX12B 

ADC-85 HyComp DA4000 
ADC-HZ12B DAC337-6 MicroNet MN3006 ADH-8585 AD ADADC84 

DAC337-7 MicroNet MN3007 ADC-87 
ADADC85 ADC-HZ12BGZ 

DAC346 AD AD370 ADC-HX12B ADADC85S HybridSys ADC581 
AD371 ADC-HZ12B Burr~Brown ADC84 ADC581B 

HybridSys DAC347 ADC-HZ12BGZ ADC85 HSADC85 
MicroNet MN3210 HybridSys ADC581 Datel ADC-84 IISAOC85C 2744 

MN3211 ADC581B ADC-85 DDC ADH-8585 
MN370 HSAOC85C 2744 ADC-87 ADH-8586 
MN371 DDC ADH-8585 ADC-HX.12B DDC5240 

DAC347 AD AD370 ADH-8586 ADC-HZ12B DDCADC85 
AD371 ADH8585-1 ADC-HZ12BGZ DDCADC87 

HybridSys DAC346 DDC5240 HybridSys ADC581 MicroNet MN5240 
MicroNet MN3210 DDCADC85 ADC581B MNAD787 

MN3211 DDCADC87 HSADC85 MNADC84 
MN370 MicroNet MN5240 HSAOC85C 2744 MNADC85 
MN371 MNAD787 DDC ADH-8586 TeledyneP TDADC84 

DAC349 MicroNet MN3349 MNADC84 ADH8585-1 TPADC87 
DAC370 MicroPwr MP370 MNADC85 DDC5240 DAC-SL MicroNet MN3860 
DAC377 MicroPwr MP377 TeledyneP TDADC84 DDCADC85 ~DAC3528 AD AD515 
DAC377-18 MicroPwr MP377-18 TPADC87 DDCADC87 Burr-Brown 3528 
DAC397 DDC ADH-030 HSADC85C AD ADADC84 MicroNet MN5240 Fairchild F3528 
DAC397-12 HyComp DA4000 ADADC85 MNAD787 Fujitsu MB8128 

DDC ADH-030 ADADC85S MNADC84 1.188416 3676 
DAC9331 HybridSys DAC9337 Burr-Brown ADC84 MNADC85 Harris HM6116 

MicroPwr MP9331 ADC85 TeledyneP TDADC84 Hitachi HM6116 
DAC9337 HybridSys DAC9331 Datel ADC-84 TPADC87 IDT IOT6116 

MicroPwr MP9331 ADC-85 ADH-8586 AD ADADC84 MicroPwr MP6116 
DAC9356 AD ADDAC80 ADC-87 ADADC85 Mitsubishi M5K8725 

ADDAC85 ADC-HX12B ADADC85S NEC-Micro !,PD446 
Burr-Brown DAC80 ADC-HZ12B Burr-Brown ADC84 OKI USI.12128 3873 

DAC85 ADC-HZ12BGZ ADC85 I.ISI,15128 3873 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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ILC Data Device Corporation DDCADC87 HybridSys ADC581 2114 Toshiba TMM314 2125A Toshiba TC5508 

(Cont'd) ADC581B TMM314A 2141 AMD 4044 
HSADC85 2114A AMD 2114 9244 

+DAC3528 RCA CDM6116 HSADC85C 2744 9114 AM9244E 
Synertek SY2128 DDC ADH-8585 CSG MCS2114 EMM 4044 

SY2129 ADH-8586 MPS2114 Fujitsu 4044 
TI TMS4016 ADH8585-1 EMM 2114 Hllachl HI.14315 3789 
Toshiba TC5516 DDC5240 Fairchild F2114 Intel 2141-2 

TMM2016 DDCADC85 Fujitsu MB8114 Intersil IM7141 
DAC8528 TeledyneP 4058 MicroNet MN5240 GTEMicro 2114 Mostek MK4104 
DDC5101 Datsl ADC-5101 2621 MNAD787 Hitachi 472114 Motorola MCM6641 

MicroNet MN5101 MNADC84 HM2114 MCM66L41 
DDC5210 AD AD5210 3174 MNADC85 HM472114 National MM2141 

Dalal ADC-5210 2621 TeledyneP TDADC84 Intel 2114 MM5257 
HybridSys HS5210 TPADC87 Inlersil 2114 NMC2141 
MicroNet MN5210 DDCDAC87 AD ADDAC87 IM2114 NEC-~.~!cro I'PD4104 
TeledyneP TP5210 Burr-Brown DAC851 MicroPwr MP2114 I'PD4104-3 

DDC5211 Dalsl ADC-5211 2621 DAC87 MP2114C RCA CDM5104 
HybridSys HS5211 Datel DAC-687 Milsubishi M5L2114 TI TMS4044 
MicroNet MN5211 DAC-87 Motorola MCM2114 Zilog 6104 
TeledyneP TP5211 HybridSys DAC335 MCM21L 14 Z6104 

DDC5212 Dalal ADC-5212 2621 HSDAC87 National MM2114 2141-2 AMD 4044 
HybridSys HS5212 MicroNet MNDAC87 NEC-Micro I'PD2114 9244 
MicroNet MN5212 OKI 1.ISI.12114 3873 AM9244E 
TeledyneP TP5212 Indulltrial Micro-SYlltemll Inc. Panasonic MN2114 EMM 4044 

DDC5216 Dal&1 ADC-5216 2621 Supertex CM2114 Fujitsu 4044 
HybridSys ADC582 1400 Hitachi Hr~6167 3789 Synerlek SY2114 3941 Hitachi HlA4315 3789 

HS5216 lOT IDT6167 TI TMS4045 Intel 2141 -~-, 

',licroNet MN5216 Intel 2167 TMS40L45 Inlersil IM7141 
DDC5240 AD ADADC84 NEC-Micro I'PD2167 Toshiba TMM314 Mostek MK4104 

ADADC85 IMS1420 Fujitsu MB8168 TMM314A Motorola MCM6641 
ADADC85S Intel 2168 2115A AMD 93415 MCM66L41 

Burr-Brown ADC84 93425 National MM2141 

; ADC85 Integrated Device Technology AM93415 MM5257 
Datel ADC-84 AMI 4015 NMC2141 

ADC-85 IDT6116 AD AD515 4025 NEC-Micro I'PD4104 
ADC-87 Burr-Brown 3528 Fairchild 93415 I'PD4104-3 
ADC-HX12B Fairchild F3528 93425A RCA CDM5104 
ADC-HZ12B Fujitsu MB8128 Fujitsu 93415 TI TMS4044 
ADC-HZ12BGZ 1.188416 3676 93425 Zilog 6104 

HybridSys ADC581 Harris HM6116 Hitachi HU2510 3789 Z6104 
ADC581B Hitachi HM6116 HU2511 3789 2142 National MM2142 

~ HSADC85 MicroPwr MP6116 Motorola MCM2115 2142-2 National NMC2142A 
I 

HSADC85C 2744 Mitsubishi M5K8725 MCM93415 2147 AMD 9147 
DDC ADH-8585 NEC-Micro I'PD446 Signetics 82S10 AMI 4017 

ADH-8586 OKI 1.!SrA2128 3873 N82S10 \ Fujitsu MBM2147 @ ADH8585-1 IASU5128 3873 N82S11O Hitachi HM4847 
DDCADC85 RCA CDM6116 S82S10 HI.I6147 3789 

P£ DDCADC87 Synertek SY2128 S82S11O Intersil 2147 
I 

MicroNet MN5240 SY2129 TI SN54S314 ITT 4547 

~ 
MNAD787 TI TMS4016 SN74S314 Motorola MCM2147 
MNADC84 Toshiba TC5516 2117 AMD 9016 National MM2147 .. 
MNADC85 TMM2016 AM9016 NEG-Micro ILPD2147 

: 

TeledyneP TDADC84 IDT6167 Hitachi HI.!6167 3789 Fairchild F16K Synerlsk SY2147 3941 a TPADC87 IMS 1400 F4116 TI TMS2147 
DDCADC85 AD ADADC84 Intel 2167 Fujitsu MB8116 Toshiba TMM315 

ADADC85 NEC-Micro I'PD2167 Hitachi HM4716 Universal UM2147 
ADADC85S Inlersil IM7116 2147-3 Fujitsu MBM2147H 

B,urr-Brown ADC84 Intel ITT ITT4116 2148H AMD 9148 
ADC85 Moslek MK4116 AM9148 

Datel ADC-84 1101 Solitron I'A2556 Motorola MCM4116 Fairchild 93475 3615.3646 'i.....---

ADC-85 I'A2656 National MM5290 Fujitsu MBM2148 
ADC-87 I'A3556 NEC-Micro I'PD416 MBM2149 
ADC-HX12B I'A3656 Panasonic MN4116 Hitachi IIU6148 3789 
ADC-HZ12B 2102 SGS M2102 SGS M4116 Intel 2149H 
ADC-HZ12BGZ 2114 AMD 2114 Siemens HYB4116 National NMC2148 

HybridSys ADC581 9114 Signetics 2690 Synertek SY2148 
ADC581B CSG MCS2114 2960 SY2149 
HSADC85 MPS2114 Signetics 2960 2149H AMD 9148 
HSADC85C 2744 EMM 2114 Sprague UCN4116 AM9148 

DDC ADH-8585 Fairchild F2114 TI TMS4116 Fairchild 93475 3615.3646 
ADH-858t: Fujitsu MB8114 Toshiba TMM416 Fujitsu MBM2148 
ADH8585-1 GTEMicro 2114 Zilog Z6116 MBM2149 
DDC5240 Hitachi 472114 2118 AMD AM4516 Hitachi HU6148 3789 
DDCADC87 HM2114 Fujitsu MB8118 Intel 2148H 

MicroNet MN5240 HM472114 Hitachi HM4816 National NMC2148 
MNAD787 Intel 2114A HM4816A Synertek SY2148 
MNADC84 Intersil 2114 Intersil IM7118 SY2149 
MNADC85 IM2114 Mostek 4516 2164 Fairchild F64K 

TeledyneP TDADC84 MicroPwr MP2114 MK4516 Fujitsu MB8264 
TPADC87 MP2114C National NMC5295 MB8265 

DDCADC87 AD ADADC84 Mitsubishi M5L2114 NEC-Micro 2118 Hitachi HM4864 
ADADC85 Motorola MCM2114 TI TMS4516 Motorola MCM6664 
ADADC85S MCM21L 14 2125A AMI S6508 MCM6665 

Burr-Brown ADC84 National MM2114 Fairchild 4736B National NMC4164 
ADC85 NEC-Micro I'PD2114 Harris HI.I6508 NEC-Micro I'PD4164 

Datel ADC-84 OKI J.lSr.12114 3873 669.1333.3754 TI TMS4164 
ADC-85 Panasonic MN2114 Motorola MCM2125 Toshiba TMM4164 
ADC-87 Supertex CM2114 National MM74C929 2167 lIitachl 111.'6167 3789 
ADC-HXI2B Synerlak SY2114 3941 NMC6508 IMS 1400 
ADC-HZI2B TI TMS4045 NEC-Micro I'PD443 lOT IDT6167 
ADC-HZI2BGZ TMS40L45 SSS SCM21C02 NEC-Micro I'PD2167 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ. so compare the specificalions considering your requirements. 

© Ie MASTER 1983 2127 



Ie ·MASTER 
Manufacturer Replacement Ie MasUr Manufacturer Replacement IC Master I,hnufactursr Replacement Ie I,laster I,lanufactursr Replacement IC I,list.r 
Device Sourca Davlca ,page Devlca Source Devlca Paga Davlca SourcD Dovlcs Paga DlvlCI So~rca Dovlce Pa~3 

Intel (Cont'd) 2732 NEC-Micro I'PD2732 3106 Fairchild 93421 3625A 11 TBP24S41 
Toshiba TMM2732 93L420 440.3968 

2168 Fujitsu MB8168 TMM324C 93L421 TDP24S41I.1 
IMS IMS1420 Universal UM2732 MMI 5531 440.3968 

2316 AMD AM9218 2732A AMD 2732 6531 TBP28S41 
AMI S68318 Fairchild F2732 Motorola 4256 TBP28S41M 
CSG MPS2316 Hitachi HII462732 3789 National 93L420' 3628 AMD AM27PS181 
Fairchild 3516 Intel 2732 93L421 AM27S181 

68316 M2732 DM54S200 AM27S181M 
68316E Mitsubishi M5L2732 DM74S200 AM27S281 
F3516 National MM2732 NEC-Electron I'PB2200 Fairchild 93451M 
F35316 NMC2732 Signetics 54S200 93Z451 3652 
F68316 1281 NEC-Micro I'PD2732 54S201 F93451 

GI R03-8316 Toshiba TMM2732 74200 Fulltsu 1.187132 3679 
R03-9316 TMM324C N82S116 1,187132H 3679 

GTEMicro 2316 Universal UM2732 N82S16 Harris HM7G81 

Mostek MK34000 2764 Fujitsu MBM2764 S82S116 Ilr.176BI-2 3711 

Motorola MCM68316 Hitachi HN462764 S82S16 Hitachi HN25089 

MCM68A316 1111482764 3789 TI SN54LS200 Intel 3628A 

MM2316 Intel M2764 SN54S200 3628B 

National MM52116 Intersil 2764 SN54S201 1.13628 

MM5258 Mostek MK2764 SN74LS200 MMI 5381-1 

NEC-EA EA2316 National NMC2764 Stl74S200 6381-1 3826 , EA8316 NEC-Micro I'PD2764 SII74S201 440,905 Motorola MCM7681 

NEC-Micro I'PD2316 SEED 5133 3107 AMD AM2701 National 87S181 

OKI MSM3870 Toshiba TMM2764 AM27LS01 DM77S181 

Rockwell R2316 2816 GI ER5816 AM29720 DM87S181 

SGS M2316 ER5916 Fairchild 93411 DM87S228 

Signetics TDA2600 National NMC2816 93L411 Raytheon 29631 

TI SBP8316 NCR NCR2161 MMI 5530 29631A 

Toshiba TMM331A 2912 GTEMicro G8912 6530 29631AM 
Mostek MK5912 National DM74S206 29G33 2332 AMD AM9233 

MK8912 N82S117 Signetics 825181 AMI S2333 3608 
Plessey MV8912 N82S17 82HS181 CSG MPS2333 

3001 Signetics 3001 S82S117 N82S181 Fairchild F3533 
N3001 S82S17 S82HS181 

GI R03-9333 
3002 Signetics 3002 Signetics 74S301 S82S181 NEC-EA 8332 

N3002 82S17 Supertex SM82S181 
EA8333 3101 AMD 3101 TI SN54LS300 TI TBP28S86 

RCA CDM5332 3101A SN54S300 TBP28S86M 

'~ 
Signetics 2332 31L0101 SN54S301 3628A AMD AM27PS181 

',i ., Synartsk SY2333 3950 AM27LS02 SN74206 AM27S181 
Toshiba TM2332 AM27S02 SN74LS300 AM27S181M 

~~':~ ~> 
Universal UM2333-45 AM3101 SN74S300 AM27S281 

" '·0 
2364 AMD 9264 AM3101A SII74S301 927 Fairchild 93451M 

;',1,1 9265 AM5489-1 3216 AMD 3216 93Z451 3652 

'<1 
AMI S68364 AM54S289 3226 AMD 3226 F93451 

S68A364 3613 AM7489-1 3242 Motorola MC3242A Fu!ltsu /·.lll7132 3679 '. "~ 

:,:;:~,;~, 4 :;,: 
GTEMicro 2364 AM74S289 3245 Motorola MC3245 1,:3713211 3679 
Intersil IM7364 SN54S289 National DS3245 Harris HM7681 

:.t;' .- MicroPwr MP2364 Stl74S289 3404 Signetics N8T3404 111,17601-2 3711 
il. • Mostek MK36000 Fairchild 54S289 3622 AMD AM27S13 Hitachi HN25089 " ,~. f.lotorola /,lCl.l68364 3840 Fairchild 93446 7489 Intel 3628 

';- " . National MM52164 74S289 Fujitsu MB7053 3628B 

:~:,yl MM5235 Hitachi HD7489 Harris HM7621 1.13628 
NEC-EA EA8364 HD74S289 MMI 6306 MMI 5381-1 

;."'~i!;; ,k LA8364 Intersil 5501 
Motorola MCM7621 

6301-1 3826 
I!~ ,#;.r NEC-Micro I'PD2364 MMI 5560 

National DM74S571 Motorola MCM7681 :" "" .. , '1" Rockwe!! R2351 6560 
Signetics 82S131 

National 87S181 '.':'.'::.:.~.::. ,·1 
SGS M36000 Motorola 4064 

TI SN74S571 
OM77S181 

Signetics 2354 National DM5489 
3625A AMD AM27S33 

DM87S181 
2664A OM54S289 

AM27S33M 
OM87S228 

SMC ROM36000 DM7489 
AM27S41 

Raytheon 29631 Fairchild 93453 Synertek SY2364 DM74S289 93453C 29631A 
TI TMS4764 OM7589 93453M 29631AM 
Toshiba TM2364 OM8589 Fujitsu MB7122 29633 

2364A MicroPwr MP2365 MM54S289 MB7134 Signctics 825181 
27128 Fujitsu 27128 MM74S289 Harris HM76165 82HS181 

SEEQ 5143 3895 NEG-Electron I'PB2089 HM7643 N82S181 
2716 AMO 2716 ilPB2289 H!.17643-2 3705 S82HS181 

Fairchild F2716 Signetics 3101 HM7643A S82S181 
Fujitsu MBM2716 3101A Hitachi HN25045 Supertex SM82S181 
Hitachi HH462716 3789 54S301 Intel 1.13625 TI TBP28S86 
Intel M2716 7489 MMI 5353 TBP28S86M 
Mitsubishi M5L2716 82S25 53S1641 3836 3628B AMD AM27PS181 
Mostek MK2716 N3101 6353-1 3826 AM27S181 
Motorola MGM2716 N54S289 63S1641 AM27S181M 
National MM2716 N74S289 3826,3836 AM27S281 
NEC-Micro I'PD2716 N8225 Motorola MCM7643 Fairchild 93451M 
OKI 1,ISI.12716 3873 N8255 MCM7643M 93Z451 3652 
Panasonic MN2716 N82S25 National 74S573 F93451 
SGS 1.12716 S3101 OM54S573 Fclltsu 1.H17132 3679 
11 TMS2515 S74S289 DM54S573A I.Hl7132t1 3079 

2732 AMO 2732 S8225 OM74S573 Harris HM7681 
Fairchild F2732 S82S25 NEC-Micro I'PB426 111,17681-2 3711 
Hitachi HI1462732 3789 TI SN5489 Raytheon 29641 Hitachi HN25089 
Intal 2732A 38193822 SN54S289 Signetics 82HS137 Intel 3628 

M2732 S"7489 440,863 82S137 3628A 
Mitsubishi M5L2732 SN74S269 N82S137 M3628 
National MM2732 3106 AMD AM27LSOO S82HS137 MMI 5381-1 

NMC2732 AM29721 S82S137 6381-1 3826 

,. Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Intel (Conrd) 8080A AMO 9080 8224 NEG-Micro IlP[J8224 8279 NEG-Micro IlP08279-5 
9080A 8226 AMO 8226 8279-5 AMO 8279-5 

3628B Motorola MGM7681 AM9080 National OP8226 08279-5 
National 87S1Bl Intel 08080 INS8226 PB279-5 

OM77S181 M080BO NEG-Micro IlPB8226 Intel B279 
OMB7S181 PB080 822B AMO B228 08279-5 
OM87S22B National OP8080A National OP8228 P8279-5 

Raytheon 29631 INSB080A INS8228 NEG-Micro IlP08279-5 
29631A NEG-Micro IlP08080 NEG-Micro IlPB8228 8282 NEG-Micro IlPB8282 
29631AM TI TMS8080 11 81174S428 946 B283 . NEG-Micro IlPB8283 
29633 TMS8080A TIM8228 3980 8284 NEG-Micro IlPBB284 

Signetics 825181 8085 AMO 8085 8237-5 NEG-Micro IlPBB237-5 8286 AMD 8304 
82HS1Bl 8085A 8238 AMO 8238 OP8304 
N82S181 08085 National OP8238 Intel 8304 
S82HS181 108085 INS823B National OPB304 
S82S1Bl M08085 NEG-Micro IlPB8238 NEG-Micro IlPB8286 

Supertex SM82S1Bl paOa5 TI Stl74S436 946 82B7 NEG-Micro IlPB8287 
n, TBP2BSB6 Intel 8085A Tll.18238 3980 B288 NEG-Micro IlPB8288 

TBP28S86M 08085 8243 AMO 8243 8304 AMD 8304 

3632 AMO AM27S43 108085 Fujitsu MB8243 OP8304 

Fujitsu MB7142 M08085 NEG-Micro IlPOB243 Intel 8286 

Signetics 82S321 P8085 Signetics 8243 National OP8304 

N82S321 NEG-Micro IlP08085 8251A AMO 8251 NEG-Micro IlPB8286 

S82S321 Toshiba TMP8085A 9551 8355 AMD 8355 

3636B AMO AM27S191 8085A AMO 8085 08251 NEG-Micro IlP08355 

Fairchild 93511 8085A 108251 Toshiba TMP8355 

93Z511 08085 M08251 8702 AMO 8702 

Fujitsu 7138 108085 P8251 8741A NEG-Micro IlP08741A ----,-~ 

MB7138 M08085 Intel 08251 8748 !lalianal IIS80CX48 1448 

MBM7138 P8085 108251 NEG-Micro IlP08748 

Harris HM76161 Intel 8085 M08251 8755 NEG-Micro IlP08755 

Hitachi HN25169 08085 P8251 8755A NEG-Micro IlP08755A 

Intel M3636 108085 National OP8251 Toshiba TMP8755 

I National 87S191 M08085 IIIS8251 G8231 AMD AM9511 

OM77S191 P8085 NEG-Micro IlPB8251 Intel MG8231 

OM87S191 NEG-Micro IlP08085 IlP08251 G8232 AMO AM9512 

Raytheon 29681 Toshiba TMP8085A IlP08251A 08035 AMD 8035 

29681A 8086 AMO 08086 SMG GOM8251A 08035 

Signetics 82S191 108086 Western TR1983 108035 .. 
N82S191 1.108086 8253 AMO 8253 P8035 G 
S82S191 Intel 08086 08253 Fujitsu MBL8035 

Supertex MM82S191 108086 108253 Intel 8035 ; SM82S191 1.1080'86 P8253 108035 

TI TBP28S166 NEG-Micro IlP08086 Intel 08253 P8035 

440.3979 8101A AMO 210lA 108253 National INS8035 

4001 Hitachi HN35600 91LOl 
P82 NEG-Micro IlP08035 

4201 National OP4201 NEG-Micro IlP02101 
National INS8253 IlP08OG35 : 

4308 Hitachi HN35800 Synertek SY2101 
NEG-Micro IlP08253 Signetics SGN8035 

I 
8253-5 AMO 8253-5 08039 AMO 08039 

4702 AMO 4702 8102A NEG-Micro IlP02102 08253-5 108039 
7800 NEG-Micro IlP07800 SGS M330 P8253-5 Fujitsu· MBL8039 
7801 NEG-Micro IlP07801 8111 AMO 211lA 
8021 NEG-Micro IlP08021 91L 11 

Intel 08253-5 Intel 8039 
P8253-5 108039 

Signetics 8021 NEG-Micro IlP02111 National INS8253-5 National INS8039 
8022 NEG-Micro IlP08022 Synertek SY2111 NEG-Micro IlP08253-5 NEG-Micro IlP08039 ~ 8035 AMO 8035 8155 AMO 8155 8255A-5 AMO 8255A-5 Signetics SGN8039 

08035 08155 9555 08041 AMD 8041 
108035 108155 08255 08041 
P8035 M08155 108255 P8041 

Fujitsu MBL8035 P8155 P8255 Intel 8041A 
Intel 08035 Intel 08155 Intel 08255 P8041 

108035 108155 108255 NEG-Micro IlP08041A 
P8035 M08155 P8255 08080 AMO 9080 

National INS8035 P8155 National INS8255 9080A 
NEG-Micro IlP08035 NEG-Micro IlP08155 NEG-Micro 8255A AM9080 

IlP080G35 Toshiba TMP8155 IlPB8255 Intel 8080A 
Signetics SGN8035 8156 AMO 8156 IlP08225 M08080 

B039 AMO 08039 08156 IlP08255 P8080 
108039 108156 8257 AMO B257 National OP8080A 

Fujitsu MBL8039 PB156 NEC-Micro IlPOB257 INS8080A 
Intel 08039 Intel DB156 8259 AMO 08259 NEG-Micro IlPOBOBO 

108039 IOB156 108259 TI TMS8080 
National INS8039 PB156 1.108259 TMS80BOA 
NEG-Micro IlPD8039 NEG-Micro IlPOB156 PB259 OBOB5 AMO 80B5 
Signetics SGN8039 B156-2 NEG-Micro B156-2 Intel OB259 80B5A 

8041A AMD B041 B212 AMD 3212 IOB259 08085 
OB041 B212 M8259 108085 
P8041 National OPB212 P8259 M08085 

Intel 08041 INS8212 National INS8259 P8085 
P8041 NEG-Micro IlPBB212 NEG-Micro IlP08259 Intel B085 

NEG-Micro IlPOB041A 11 81154S412 945 8272 Intel 8274 80B5A 
804B AMO B04B 811748412 945 NEG-Micro IlP07201 108085 

Fujitsu MBL8048 8214 AMO 8214 IlP0765 M08085 
National INS804B National INSB214 8274 Intel B272 P8085 
NEG-Micro IlP08048 NEG-Micro IlPBB214 NEG-Micro IlP07201 NEG-Micro IlP08085 

IlPOBOG48 8216 AMO B216 IlP0765 Toshiba TMPBOB5A 
Signetics SGN804B National DP8216 8279 AMD B279-5 08086 AMD D80B6 
Toshiba TMP8048 INSB216 D8279-5 1080B6 

B049 Fujitsu MBL8049 NEG-Micro IlPB8216 P8279-5 M080B6 
National INSB049 B224 AMD 8224 Intel 8279-5 Intel B086 
NEG-Micro IlPDB049 National DPB224 OB279-5 IOBOB6 
Signetics SGNB049 INSB224 PB279-5 MDBOB6 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer Replacement Ie Muter Manufacturer Replacement Ie MISter Manufacturer Replacement te Mutar Manufacturer Raplacement ICMuter 
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Intel (Cont'd) 08279 AMO 08279 108251 SMG GOM8251A M2732 Universal UM2732 
08279-5 AMO B279-5, Western TR19B3 M2764 Fujitsu MBM2764 

08086 NEG-Micro "P0808q 08279-5 108253 AMO 8253 Hitachi HN462764 
0808B AMO 08088 P8279,5 08253 HII482764 3789 
08155 AMO 8155 Intel 8279 IOB253 InlBI 2764 38203822 

OB155 8279-5 P8253 Intersil 2764 
108155 P8279-5 Intel 8253 Mostek MK2764 
MOB155 NEG-Micro "P08279-5 OB253 National NMG2764 
P8155 082B6 AMO 08286 P82 NEG-Micro "P02764 

Intel 8155 NEG-Micro POB286 National INS8253 SEEQ 5133 
108155 OB2B7 AMO 08287 NEG-Micro "POB253 Toshiba TMM2764 
M08155 NEG-Micro P08287 108255 AMO 8255A-5 M3601 AMO AM27S20 
P8155 102910 lIalional TP3020 3332 9555 Fairchild 93417 

NEG-Micro "P08155 102911 Nalional TP3021 3332 08255 Fujitsu MB7057 
Toshiba TMP8155 102912 National TP3040 108255 Harris HM7610 

OB156 AMO 8156 108035 AMO 8035 P8255 HM7610-2 3696 
08156 OB035 Intel B255A-5 MMI 5300-1 
IOB156 108035 08255 6300-1 3826 
P8156 PB035 P8255 National OM54S387 

Intel 8156 Fujitsu MBLB035 National INS8255 OM74S387 
108156 Intel 8035 NEG-Micro 8255A Raytheon 29660 
PB156 08035 "PB8255 

NEG-Micro "P08156 P8035 "P08225 
Signetics N82S126 

SB2S126 OB212 AMO 08212 National INSB035 "POB255 TI TBP24SA10 NEG-Micro POB212 NEG-Micro "P08035 IOB259 AMO 08259 440,3967 
08216 AMO OB216 "POBOG35 IOB259 TBP24SA101.1 

NEG-Micro P08216 Signetics SGN8035 M08259 440,3967 
08224 AMO 08224 108039 AMO 08039 P8259 M3602 AMO AM27S12 

NEG-Micro POB224 108039 Intel 8259 Fairchild 93436 
08226 AMO 08226 Fujitsu MBL8039 08259 Harris HM7620 

NEG-Micro POB226 Intel 8039 MB259 MMI 5305 OB228 AMO 0822B 08039 P8259 
NEG-Micro POB228 National INS8039 National INSB259 6305 

08237 AMD AM9517 NEG-Micro "P08039 NEG-Micro "P08259 
National OM54S57D 

OM74S57o Intel P8237 Signetics SGN8039 108279 AMO 108279 
Raytheon 29610 08238 AMO 08238 108085 AMO 8085 108286 AMO 108286 

08251 AMO 8251 B085A 108287 AMO 108287 Signetics N82S13o 

9551 OB085 ISBGlo8 AMO LMl08 S82S130 

08251 108085 AD ADIOS 3153 M3604 AMO AM27S3o 

IOB251 MOB085 Fairchild "Al08 
Fairchild 9343B 

M08251 P8085 "A725 
Harris HM7640 

P8251 Intel BoB5 Intersil IGL 108 MMI 5340-1 

Intel 8251A B085A LM108 6340-1 3826 

108251 OB085 MicroPwr MP5501 National OM54S475 

M08251 MOBOB5 MP5505 OM74S475 

P8251 PB085 1,IP550S 401.3292 OM77S295 
National OP8251 NEG-Micro "P08085 OP-05 OM77S475 

INS8251 Toshiba TMP8085A OPOB OMB7S295 

NEG-Micro "PB8251 108086 AMO 08086 Motorola LM108 OMB7S475 

"P08251 108086 National LM108 SN54S475 

"P08251A M08oB6 LMl08A SN74S475 
SMG GOM8251A Intel B086 NEG-Electron "PG154 Raytheon 29624 
Western TR1983 OBOB6 PMI OP-05 Signetics N82S14o 

08253 AMO 8253 M08086 OP-06 S82S14o 
08253 NEG-Micro "P08086 OP-07 TI TBP28SA46 440 
108253 108155 AMO 8155 OP-08 M3605 AMO AM27S32 
P8253 08155 OPol Fairchild 93452 

Inlel 8253 108155 PMlo8 Fujitsu MB7121 
108253 M08155 PM725 Harris HM7642 
P82 P8155 Raytheon LM108 HU7642-2 3705 

National INS8253 Intel 8155 RG725 MMI 5352-1 
NEG-Micro "P08253 08155 RM725 6352 

08253-5 AMO 8253-5 M08155 RCA CA3493 3351 National OM54S572 
08253-5 PB155 Signetics LM10B OM74S572 
P8253-5 NEG-Micro "POB155 SiliconG SG10B Raytheon 29640 

Intel B253-5 Toshiba TMPB155 TI "A714 Signetics N82S136 
PB253-5 IOB156 AMO B156 ISBGBD/30 National BLG80/316 SB2S136 

National INS8253-5 OB156 M2716 AMO 2716 TI TBP24SA41 
NEG-Micro "P08253-5 108156 Fairchild F2716 440,3968 

08255 AMO 8255A-5 PB156 Fujitsu MBM2716 TBP24SA4U1 
9555 Intel B156 Hitachi H1I462716 3789 440,3968 
08255 08156 InIal 2716 3818,3822 M3621 AMO AM27S11 
108255 P8156 Mitsubishi M5L2716 AM27S21 
P8255 NEG-Micro "POB156 Mostek MK2716 Harris HM7611 

Intel 8255A-5 IOB212 AMO 108212 Motorola MGM2716 HP.17611-2 3696 
IOB255 108216 AMO 108216 National MM2716 Intersil IM5623 
PB255 108226 AMO 108226 NEG-Micro "P02716 MMI 5301-1 

National INS8255 108251 AMO 8251 OKI 1,181,12716 3873 6301-1 3826 
NEG-Micro 8255A 9551 Panasonic MN2716 National OM54S287 

"PB8255 OB251 SGS M2716 OM74S287 
"POB225 108251 TI TMS2516 OM76L97 
"POB255 MOB251 M2732 AMO 2732 OM86L97 

08259 AMO OB259 PB251 Fairchild F2732 Raytheon 29661 
108259 Intel B251A Hitachi Htl462732 3789 Signetics N82S129 
MOB259 08251 Intel 2732 S82S129 
PB259 M08251 2732A 3819,3822 TI TBP24S10 

Intel 8259 P8251 Milsubishi M5L2732 440,3967 
IOB259 National OP8251 National MM2732 M3622 AMO AM27S13 
MB259 INS8251 NMG2732 Fairchild 93446 
PB259 NEG-Micro' "PBB251 NEG-Micro "P02732 Harris HM7621 

National . INSB259 "POB25.1 Toshiba TMM2732 MMI 5306 
NEG-Micro "P08259 "POB251A TMM324G 6306 

~ Discontinued 
~old face device numbers indicate manufacturers data is provided in the IG Master on the pages noted. 
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Manufacturer neplaclmlnt IC Master Manufacturer neplaclmlnt Ie Mutar Manufactunr Replacement IC /.lutsr r.';nufaclurcr r.Blllaeamant ICMuter 
Dlvle, Sourci Davlca Pigi DIVlcl Sourci Dlvlel Pagl Dlvici Source Davlea PI~a Davlca Source Davlce Page 

Intol l (Cont'd) M3628 Signetics 8~181 M08228 AMO M08228 P8216 AMO P8216 
8 H5181 M08251 AMO 8251 PB2f4 AMO PB224 

M3622 National OM545571 NB2'5181 9551 P8226 AMO P8226 
OM745571 582H5181 08251 PB228 AMO PB228 

Raytheon 29611 5825181 IOB251 P8237 AMO AM9517 

5ignetics N825131 5upertex 5M825181 M08251 Intel 08237 

5825131 TI TBP28586 P8251 P8238 AMO P823B 

M3624 AMO AM27531 TBP2B586M Intel 8251A P8251 AMO 8251 

Fairchild 93448 M3636 AMO AM275191 08251 9551 

Fujitsu MB7126 Fairchild 93511 
108251 08251 

Harris HM7641 93Z511 
P8251 108251 

MMI 5341-1 Fujitsu 7138 
National OP8251 MOB251 

IN58251 P8251 
6341-1 3826 MB7138 NEG-Micro I'PB8251 Intel 8251A 

Motorola MGM7641 MBM7138 I'P08251 08251 
National OM54S474 Harris HM76161 I'P08251A 108251 

m.'745474 Hitachi HN25169 5MG GOM8251A M08251 
OM775474 Intel 3636B Western TR1983 National OP8251 
OM87S474 National 875191 M08286 AMO M08286 IN58251 

Raytheon 29625 OM775191 MOB287 Amperex M08287 NEG-Micro I'PB8251 
5ignetics N825141 OMB75191 PB035 AMO B035 I'POB251 

5825141 Raytheon 29681 08035 I'P08251A 
TI TBP21lS46 29681A IOB035 5MG GOM8251A 

440.3976 
5ignetics 825191 P8035 Western TR19B3 

TBP28S461A Fujitsu MBL8035 P8253-5 AMO 8253-5 
440.3976 N825191 08253-5 Intel 8035 

M3625 AMO AM27533 5825191 P8253-5 08035 
AM27533M 5upertex MMB25191 

108035 Intel 8253-5 -
AM27S41 5MB25191 

National IN58035 08253-5 
Fairchild 93453 TI TBP2BS166 NEG-Micro I'POB035 National IN58253-5 

93453G 440.3979 
I'P080G35 NEC-Micro I'POB253-5 

93453M M8259 AMO 08259 
5ignetics 5CNB035 P8255 AMO 8255A-5 

Fujitsu MB7122 108259 P8041 AMO 8041 9555 

~ MB7134 MOB259 08041 08255 
Harris HM76165 P8259 P8041 IOB255 

HM7643 Intel 8259 Intel 8041A P8255 

I H1.I7643-2 3705 08259 OB041 Intel 8255A-5 

HM7643A 108259 NEC-Micro I'P08041A 08255 

Hitachi HN25045 PB259 P8080 AMO 9080 108255 

Intel 3625A National IN5B259 9080A 
National IN5B255 

MMI 5353 NEC-Micro I'P08259 AM90BO 
NEC-Micro 8255A 

53S1641 3836 MGB231 AMO AM9511 Intel S080A 
I'PBB255 r~ 

6353-1 3826 Intel C8231 08080 
I'POB225 
I'P08255 § 63S1641 M08080 AMO 9080 MOBOBO PB259 AMO OB259 

3826.3836 90BOA National OPB080A 108259 @ Motorola MGM7643 AM90BO IN580BOA M08259 
MCM7643M Intel 80BOA NEC-Micro I'POBOBO PB259 

National 745573 OBOBO TI TM5BOBO Intel B259 Irq 
OM545573 PBOBO TM5BOBOA OB259 a 
OM545573A National OPBOBOA PBOB5 AMO BOB5 r. .. 

IOB259 'rJ, OM745573 IN5BOBOA BOB5A MB259 @ NEC-Micro I'PB426 NEC-Micro I'POBOBO DBOB5 National IN5B259 
Raytheon 29641 TI TM58080 IOBOB5 NEC-Micro I'POB259 ~ 
5ignetics 82H5137 TM5BOBOA M08085 PB279 AMO PB279 

C? 825137 MOBOB5 AMO BOB5 
PBOB5 PB279-5 AMO B279-5 

NB25137 80B5A 
Intel BOB5 OB279-5 

5B2H5137 OBOB5 
BOB5A PB279-5 

5B25137 IOBOB5 
OBOB5 Intel B279 

TI TBP24S41 IOBOB5 B279-5 
440.3968 

MOBOB5 MOB085 OB279-5 I....---l 

TBP24S41U 
PBOB5 NEG-Micro I'P08085 NEC-Micro I'POB279-5 

440.3968 Intel 80B5 Toshiba TMPBOB5A PB2B6 AMO PB2B6 
TBP2BS41 BOB5A PBOBB AMO P80BB PB2B7 AMO PB2B7 
TBP2BS41M OBOB5 PB155 AMO B155 5BC-337 National BLC-337 

M362B AMO AM27P51Bl IOBOB5 OB155 

AM2751B1 PBOB5 IOB155 Intordesign 
AM2751B1M NEC-Micro I'POBOB5 MOB155 

AM2752B1 Toshiba TMPBOB5A PB155 1GOOO Ferranti ULA 1GOOO 
Fairchild 93451M MOBOB6 AMO OB086 , Intel B155 lUOOO Ferranti ULA1UOOO 

93Z451 3652 IOBOB6 08155 2UOOO Ferranti ULA2UOOO 

F93451 MOBOB6 IOB155 3UOOO Ferranti ULA3UOOO 

Fulllsu 1.::17132 3679 Intel BOB6 MOB155 AOVFG32 Cherry C54000 

UB7132H 3679 OBOB6 NEC-Micro I'POB155 MCA Exar XRGMA 

Harris HM76B1 IOBOB6 Toshiba TMPB155 MasterLogic ML 100 

HI.17681-2 3711 NEC-Micro I'POBOB6 PB156 AMO B156 WeroEng l,lGCll0A 4437 

Hitachi HN250B9 MOB155 AMO B155 OB156 Monosil ML100 

Intel 362B OB155 IOB156 Nitron NC5100 

3628A 108155 P8156 MGB Exar XRCMB 

362BB M08155 Intel 8156 MasterLogic ML 150 

MMI 5381-1 P8155 
08156 r.llercEng f!.GC160B 4437 
108156 Monosil ML 150 

6381-1 3826 Intel B155 NEC-Micro I'P08156 Nitron NC5150 
Motorola MCM76B1 08155 PB2 AMO B253 MCC Exar XRMC 
National 8751B1 108155 OB253 MasterLogic ML200 

OM775181 P8155 IOB253 WeroEn; r.1GC210C 4437 
OM8751B1 NEC-Micro I'P08155 P8253 Monosil ML200 
OM875228 Toshiba TMPB155 Intel 8253 Nitron NC5200 

Raytheon 29631 MOB212 AMO MOB212 08253 MCO Exar XRCMO 
29631A M08216 AMO MOB216 108253 MasterLogic ML350 
29631AM MOB224 AMO MOB224 National IN5B253 r.lleroEr.g 1.\GC350D 4437 
29633 MOB226 AMO MOB226 NEC-Micro I'POB253 Monosil ML350 

• Oiscontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications conSidering your requirements. 
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Interdenign (Cont'd) 2147 TI TMS2147 A030B Burr-Brown 3500 OG134 Siliconix OG134 
Toshiba TMM315 3501 OG139 Silica nix OG139 

MCO Nitron NC5350 Universal UM2147 Fairchild /lA30B OG140 Silica nix OG140 
MCF Cherry CS3000 2764 Fujitsu MBM2764 Intersil lM308 OG141 Siliconlx OG141 

Exar XRF100 Hitachi HN462764 MicroPwr MP5505 OG142 Silica nix OG142 
Interdaslgn 1.10F 4433 HH482764 3789 Motorola lM308 OG143 Siliconix OG143 
I.1lcroEng F.1CE-A20F 4437 Intel 2764 3820.3822 National lM308 OG144 Silica nix OG144 

MOA Exar XRA100 M2764 Raytheon lM308 OG145 Siliconix OG145 
Interdallgn 1.101.1 4433 Mostek MK2764 SiliconG SG308 OG146 Siliconix OG146 
MicroEng MCE-A20 National NMC2764 A0503 AO AOO042 OG151 Siliconix OG151 

r.ICE-A2011 4437 NEC-Micro /lP02764 A0503 OG152 Siliconix OG152 
MOB Exar XRB100 SEEQ 5133 Intersil lH0042 OG153 Siliconix OG153 

I,lleroEng r,ICE-1I20B 4437 Toshiba TMM2764 Iiallooal LH0042 3342 OG154 Siliconlx OG154 
MOC Exar XRC100A 5501 AMO 3101 A0590 AO A0590 OG161 Siliconix OG161 

r,lleroEng r.1CE-A20C 4437 3101A A0741 AMO 741 OG162 Siliconix OG162 
MOO Exar XR0100 3110101 SSS741 OG163 Silica nix OG163 

f,1IeroEng UCE-MOD 4437 AM27lS02 liD 110741 3153 OG164 Siliconix OG164 
MOE Cherry CS2000 AM27S02 Fairchild 3871 OG1BO Silica nix OG1BO 

Exar XRE100 AM3101 /lA741 OG1B1 Harris HI381 2635.3288 
I.lieroEng I.lCE-1I20E 4437 AM3101A Hitachi HA17741 HI5048 

MOF Cherry CS3000 AM5489-1 Intersil ICl741 Intersil IH5048 
Exar XRF100 AM54S289 MicroPwr MP5501 Siliconix OG1B1 
Inlardaslgn P.lCF 4433 AM7489-1 !.\P5502 401.3292 OG381 
r.ileroEng 1.lCE-A20F 4437 AM74S2B9 OP-02 OG182 Siliconix OG182 

MOG Cherry CS2500 SN54S2B9 Mostek MK3B71 TI Tl1B2 
Exar XRG100 SN74S2B9 Motorola lM741 OG1B3 Siliconix OG1B3 

---:-- r,llcroEng 1.1CE-A20G 4437 Fairchild 54S289 MC1741 OG184 Hmls HI384 2635.3288 
MOH UleroEng r,iCE-A20H 4437 7489 National lM741 HI5049 
MOJ Exar XRJ100 74S289 NEC-Electron /lPC 151 Intersil IH5049 

1.lleroEng UCE-1I20J 4437 Hitachi H07489 "PC741 Siliconix OG184 

'. :.', MOL Cherry CS3200 H074S289 PMI OP-02 OG384 

I 
I.HeroEng I,\CE-A20L 4437 Intel 3101 OP01 OG185 Harris HI5045 

MOM Exar XRA100 MMI 5560 PM741 Intersil IH5045 
Inlerdeslgn I.IOA 4433 6560 SSS741 Siliconix OG185 
MicroEng MCE-A20 Motorola 4064 Raytheon RC741 OG5045 

r,lCE-A20A 4437 National OM5489 RM741 TI Tl185 
MSA Ferranti UlA2COOO OM54S289 RCA CA3056 OG186 Silica nix OG186 
MSB Ferranti UlA5COOO OM7489 CA741 OG187 Harris HI-5050 
MSC Ferranti UlA9COOO OM74S289 Signetics /lA741 HI387 2635.3288 
MUA Ferranti UlA2000 OM7589 SiliconG SG300 HI5050 

I 
MUB Ferranti UlA2l000 OM8589 SG741 Intersil IH5050 
MUC Ferranti UlA2HOOO MM54S289 TI /lA741 Siliconix OG187 

MM74S289 
NEC-Electron "PB2089 

ThomsOn-CSF SFC2741 OG387 
International Microcircuits, Toshiba TA7504 OG188 HarriS HI5042 

/lPB2289 A07520 AO A07520 Intersil IH5042 Inc. Signetics 3101 
3101A 

Oatel OAC-HA10B Siliconlx OG188 

I 
MASTER MOS Monosil Master MOS 54S301 MicroPwr MP7520 OG5042 

7489 National A07520 TI Tl188 

Intcn;i1 82S25 DAC1020 3320 OG189 Siliconix OG189 

N3101 DAC1021 3320 OG190 Harris HI-5051 

1Cl7109 TeledyneS 7109 N54S289 DAC10Z2 3320 Intersil IH5051 

2114 AMO 2114 N74S289 A07521 AO A07521 Siliconix OG190 
9114 N8225 Oatel OAC-HA12B OG191 Harris HI5043 

.~ CSG MCS2114 N8255 HybridSys OAC331-12 Intersil IH5043 
MPS2114 N82S25 MicroPwr MP7521 Siliconix OG191 

EMM 2114 S3101 National A07521 OG243 
Fairchild F2114 S74S289 OAC1220 OG5043 
Fujitsu MB8114 S8225 OAC1221 OG426 Siliconix OG126 . GTEMicro 2114 S62525 OAC1222 OG464 Silica nix OG164 
Hitachi 472114 TI SN5489 A07523 AO A07523 G115 Siliconix G115 

HM2114 SN54S289 MicroPwr MP7523 G116 Siliconix G116 
HM472114 SI17489 440.863 A07533 AO A07533 G117 Siliconix G117 

Intel 2114 SN74S289 MicroPwr MP7533 G118 Siliconix G118 
2114A A0101 AMO lM101 National A07533 G119 Siliconix G119 

Intersil IM2114 AO A0101 A07541 AO A07541 G123 Siliconix G123 
MicroPwr MP2114 Fairchild /lA101 Oatel OAC-7541 G125 Silica nix G125 

MP2114C Motorola lM101 HybridSys HS7541 G126 Silica nix G126 
Mitsubishi M5l2114 Raytheon lM101 Intersil ICl7541 G127 Siliconix G127 
Motorola MCM2114 Signetics lM101 r.UcroPwr MP7541 401.2749 G128 Silica nix G128 

. MCM21l14 SiliconG SG101 MP7621 G129 Siliconix G129 
National MM2114 TI lM101 TeledyneS 7541 G130 Silica nix G130 
NEC-Micro /lP02114 Thomson-CSF SFC2101 AOC0801 National AOC0801 G131 Siliconix G131 
OKI I,1S!.l2114 3873 A0301 AO A0301 TI AOC0801 G132 Siliconix G132 
Panasonic MN2114 Fairchild lM301 AOC0802 Hallonal ADC0802 3319 HA-2602 Dalal 111.1-460-2 2622 
Supertex CM2114 "A301A TI AOC0802 HarriS HA-2605 3226.3287 
Synsrlak SY2114 3941 Motorola lM301 AOC0803 Oatel AOC-830 Intersil HA-2605 
TI TMS4045 National lM301 Nallonal ADCOB03 3319 HA2605 

TMS40l45 lM301A TI AOC0803 Motorola MC1456 
Toshiba TMM314 NEC-Electron /lPC 157 AOC0804 National AOC0804 Signetics MC1456 

TMM314A /lPC301 TI AOC0804 SiliconG SG1456 
2147 AMO 9147 Raytheon lM301 0123 Silica nix 0123 TI MC1456 

AMI 4017 RCA CA301 0125 Siliconix 0125 HA-2605 Dalel 111.1-460-2 2622 
Fujitsu MBM2147 lM301 TeledyneC COR125 Hmls H.\-2605 3226.3287 
Hitachi HM4847 Signetics lM301 OG111 Siliconix OG111 Intersil HA-2602 

HI.16147 3789 SiliconG SG301 OGM111 HA2605 
Intel 2147 TI lM301 OG118 Siliconix OG172 Motorola MC1456 
ITT 4547 lM301A OG123 Siliconix OG123 Signetics MC1456 
Motorola MCM2147 Thomson-CSF SFC2301 OG125 Siliconix OG125 SiliconG SG1456 
National MM2147 Toshiba TA7506 OG126 Siliconix OG126 TI MC1456 
NEC-Micro "P02147 A0308 AMO lM308 OG129 Siliconix OG129 HA-2622 AO A0507 
Synsrlsk SY2147 3941 AD 110308 3153 OG133 Siliconix OG133 Burr-Brown 3508 

~ Olscontlnued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Intcmil (Cont'd) ICL 108 MicroPwr MP5501 ICL8240 Exar XR2240 IH6116 Burr-Brown MPC16S 
MP5505 Fairchild !,A2240 Dalal I.1V-1606 2622 

HA-2622 Datel AM-462-1 IAP5508 401.3292 TI !,A2240 1,IX-1606 2622 
AU-462-2 2622 OP-05 IH200 AD ADG200 Fairchild F4067 

llarrls HA-2620 3228.3287 OP08 Harris HI200 Harris HllB40 
IIA-2G22 3228,3207 Motorola LM108 MicroPwr MP200 HI506 
IIA-2625 3228.3287 National LM108 MP7513 HI506A 

Intersil HA-2625 LM10BA PMI SW-05 MicroPwr MP7506 
HA2620 NEC-Electron !,PC154 Siliconix DG200 Motorola MC14067 
HA2625 PMI OP-05 IH5009 National AH5009 PMI MUX-16 

HA-2625 AD AD507 OP-06 AM9709 RCA CD4067 
Burr-Brown 3508 OP-07 AM97C09 SGS HCF4067 
Datel AM-462-1 OP-08 IH5010 National AH5010 Signetics HEF4067 

AI,I-462-2 2622 OPOl AM9710 Siliconix DG506 
Harris HA-2620 3228.3287 PM lOB AM97Cl0 IH6208 Burr-Brown MPC4D 

I!A-2622 3228.3287 PM725 IH5011 National AH5011 Dalal IAXD-409 2622 
HA-26253228.3287 Raytheon LM108 AM9711 Fairchild F4052 

Intersil HA-2622 RC725 AM97Cll Harris HI509 
HA2620 RM725 IH5012 National AH5012 HI509A 
HA2625 RCA CA3493 3351 AM9712 

MicroPwr MP7509 Signetics LM10B AM97C12 HA2500 Hmls HA-2500 3216.3287 Motorola MC14052 
HA2502 Datel AM-450-2M SiliconG SG108 IH5013 National AH5013 

TI !,A714 IH5014 National AH5014 Nallonal LF11509 3318 
Harris HA-25023216.3287 ICL7106 1,lIcroPwr /.IP7138 401.2749 IH5015 National AH5015 LF13509 

HA2505 AD AD540 Siliconix LD131 IH5016 National AH5016 PMI MUX-24 
Burr-Brown 3503 TeledyneS 7106 IH5040 Harris HI5040 RCA CD4052 
Dalel AU-45D-2 2622 8751 Siliconix DG5040 SGS HCF4052 
Hmls HA-25053216.3207 ICL7107 TeledyneS 7107 IH5041 Harris HI5041 Signetics HEF4052 ---. 
Intersil HA2525 ICL7116 TeledyneS 7116 Silica nix DG5041 Silica nix DG509 
MicroPwr MP5501 ICL7117 TeledyneS 7117 IH5042 Harris HI5042 DG509A 2804 
PMI OPOl ICL7126 TeledyneS 7126 Intersil DG1BB TeledyneP 4553 

HA2507 Harris HA-2507 ICL7211 Siliconix DF412 Silica nix DG1B8 IH6216 AD AD7507 
HA2510 Harris HA-2510 3218.3287 ICL741 AMD 741 DG5042 Burr-Brown MPC8D 

I 
HA2512 IImls HA-25123218,3287 SSS741 TI TL lBB Dalal UVD-807 2622 
HA2515 Harris HA-2515 3218.3287 AD AD741 3153 IH5043 Harris HI5043 fAXD-807 2622 ; HA2517 Fairchild' F40085 Fairchild 3871 Intersil DG191 Harris HI507 

Harris HA-2517 !,A741 Siliconix DG191 HI507A 
HA2522 Datel AM-452-2M Hitachi HA 17741 DG243 MicroPwr MP7507 

Hmls HA-2522 3220,3287 Intersil AD741 DG5043 PMI MUX-28 
HA2525 AD AD540 MicroPwr MP5501 IH5044 Harris H15044 Siliconix DG507 

Burr-Brown 3503 I.IP5502 401.3292 
Dalal A/.I-450-2 2622 OP-02 

Siliconix DG5044 DG507A 2802 

I IH5045 Harris HI5045 TeledyneP 4551 
IImls HA-25053216,3287 Mostek MK3871 Intersil DG185 IM2114 AMD 2114 
Intersil HA2505 Motorola LM741 Siliconix DG1B5 9114 
MicroPwr MP5501 MC1741 DG5045 CSG MCS2114 
PMI OPOl National LM741 TI TL lB5 

HA2527 Harris HA-2527 NEC-Electron !,PC 151 MPS2114 
IH5046 Harris HI5046 EMM 2114 

HA2600 Harris HA-2600 3226.3287 !,PC741 IH5047 Harris HI5047 Fairchild F2114 ~ Motorola MC1556 PMI OP-02 IH504B Harris HI381 2635.3288 
Signetics MC1556 OPOl Fujitsu MBB114 

~ 
PM741 

HI504B GTEMicro 2114 
SiliconG SG1556 Intersil DG1Bl 
TeledyneP 1326 SSS741 

DG1Bl 
Hitachi 472114 

Silica nix 
TI MC1556 Raytheon RC741 DG381 

HM2114 

HA2602 Datel AM-460-2M RM741 
IH5049 Hmls HI384 2635,3288 

HM472114 

Harris HA-2602 3226,3287 RCA CA3056 
HI5049 

Intel 2114 e1. HA2605 Datal Ar.t-460-2 2622 CA741 
Intersil DG184 

2114A 

Hmls HA-2605 3226.3287 Signetics !,A741 
Siliconix DG184 

Intersil 2114 

Intersil HA-2602 SiliconG SG300 
DG384 

MicroPwr MP2114 

HA-2605 
SG741 

IH5050 Harris HI-5050 MP2114C 
TI !,A741 

Motorola MC1456 HI387 2635,3288 Mitsubishi M5L2114 -
Signetics MC1456 

Thomson-CSF SFC2741 
HI5050 Motorola MCM2114 

Toshiba TA7504 
SiliconG SG1456 Intersil DG187 MCM21L 14 

ICL741HS PMI OP-19 
TI MC1456 Siliconix DG187 National MM2114 

ICL7541 AD AD7541 
HA2607 Harris HA-2607 Datel DAC-7541 DG387 NEC-Micro !,PD2114 

HA2620 AD AD507 HybridSys HS7541 IH5051 Harris HI-5051 OKI I.1SI,I2114 3873 

Burr-Brown 350B Intersil AD7541 Intersil DG190 Panasonic MN2114 

Datel AM-462-1 IdicroPwr MP7541 401.2749 Siliconix DG190 Supertex CM2114 

AIA-462-2 2622 MP7621 IH5052 Silica nix DG211 Svnerlak SY2114 3941 
lIarrls HA-2620 3228.3287 TeledyneS 7541 IH610B AD AD7501 TI TMS4045 

HA-2622 3228,3287 ICL7555 Exar XRL555 Burr-Brown MPCBS TMS40L45 
IIA-2625 3228,3287 ICL7556 Exar XRL556 Dalsl UX-808 2622 Toshiba TMM314 

Intersil HA-2622 ICLB007 AD ADBOO7 Fairchild F4051 TMM314A 
HA-2625 ICL8013 AD AD530 Harris HllB1B tlM5603 AMD AM27S20 
HA2625 AD533 HI50B 

~ 
Fairchild 93417 

IIA2625 AD AD507 Burr-Brown 4203 HI508A Fujitsu MB7057 
Burr-Brown 350B ICL8021 Fairchild !'A776 Hitachi HD14051 Harris HM7610 
Datel AM-462-1 Harris HA-2720 3236 MicroPwr MP7501 HIA7610-2 3696 

A/.I-462-2 2622 Intersil LM4250 MP7508 Intel M3601 
Hmls HA-2620 3228,3287 Motorola MC1776 Motorola MC14051 MMI 5300-1 

HA-26223228.3287 National LM4250 Nallonal LF11508 3318 6300-1 3826 
IIA-2625 3228,3287 SiliconG SG4250 LF13508 National DM54S387 

Intersil HA-2622 Solitron UC4250 PMI DMX-88 DM74S387 
HA-2625 ICLB038 Exar XR8038 3198 MUX-08 Raytheon 29660 
HA2620 ICLB069 AD AD5B9 MUX-88 Signetics NB2S126 

HA2627 Harris HA-2627 Datel VR-8069 RCA CD4051 S82S126 
ICL 108 AMD LM108 Ferranti ZN423 SGS HCF4051 TI TBP24SA10 

AD AD108 3153 /.IIcroPwr UP5010 401.3292 Signetics HEF4051 440,3967 
Fairchild !,Al0B Nallonal W113 3304 Siliconix DG508 T8P24SA10U 

/lA725 W313 3304 DG508A 2804 440.3967 
Intel ISBC108 TeledyneS 9491 TeledyneP 4554 +IM5610 AMD AM27LS19 
Intersil LM108 9941 IH6116 AD AD7506 AM27S19 

• Discontinued The manufacturers report their deVices can be used as direct replacements . 
Performance details often differ, so compare the specifications considering your requirements. 
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Intcrsil ' (Cont'd) IM7118 Fujitsu MB8118 LF355 AMD LF355 LMll0 PMI BUF-Ol 
Hitachi HM4816 Motorola LF355 BUF-02 

tlM561lJ Harris HM7603 HM4816A Nallon~1 LF355 3309 BUF-03 
MMI 5331-1 Intel 2118 PMI PM355 SiliconG SGll0 

53LS081 Mostek 4516 Signetics LF355 SG210 
6331-1 3826 MK4516 LF356 AMD LF356 SG310 
63LS081 National NMC5295 Motorola, LF356 LMlll AMD LMlll 

National DM54S288 NEC-Micro 211B llallenal LF356 3309 AD ADlll 
DM74S2BB TI TMS4516 PMI PM356 Fairchild IlA111 
DM757B IM7141 AMD 4044 5ignetics LF356 MicroPwr COMP-Ol 
DM857B 9244 LF357 AMD LF357 COMP-02 

Signetics 825123 AM9244E Motorola LF357 Motorola LMlll 
N82S123 EMM' 4044 Iialional LF357 3309 Iialional L!.1111 3317 
5825123 Fujitsu 4044 PMI PM357 PMI PMlll 

Supertex MM74S2BB IIltachi 111.14315 3789 LH0042 AD AD0042 Raytheon LMlll 
5M7452B8 Intel 2141 AD503 Signetics LMlll 

TI TDP1BS030 2141-2 Intersil AD503 SiliconG SGlll 
440.3965 Mostek M,K4104 liallonal LII0042 3342 TI LMlll 

TBP18S03ml Motorola MCM6641 LH2101 AMD LH2101 Thomson-CSF 5FC2111 
440.3965 MCM66L41 National LH2101 LM124A AMD LM124A 

IM5623 AMD AM27511 National MM2141 Raytheon LH2101 Motorola LM124A 
AM27521 MM5257 5ignetics LH2101 National LM124A 

Harris HM7611 NMC2141 LH210B National LII210e 3342 Raytheon LM124A 
IIP.l7611-2 3696 NEC-Micro IlPD4104 PMI PM210B RCA CA124A 

Intel M3621 IlPD4104-3 LH210BA Ilational LII210BA 3342 Signetics LM124A 
MMI 5301-1 RCA CDM5104 PMI PM210BA SiliconG SG124 

6301-1 3826 TI TM54044 LH2110 Ilational LII2110 3342 TI LM124A 
National DM54S2B7 Zilog 6104 LH2111 AMD LH2111 LM139 AMD LM139 

DM74S287 Z6104 Jlational L1I2111 3317 Fairchild IlA139 
DM76L97 IM7332 AMD 9232 Raytheon LH2111 Motorola LM139 
DM86L97 AMI S6B322 LH2208A National LII2208A 3342 lIalional Lt.l139 3317 

Raytheon 29661 S6BA332 PMI PM2208A PMI CMP-04 
Signetics NB2S129 CSG MP52332 LH2301 AMD LH2301 PM139 

S825129 Fairchild F3532 National LH2301 Raytheon LM139 
TI TBP24S10 GI R03-9332 LH230B National L112308 3342 RCA CA139 

440.3967 GTEMicro 2332 PMI PM2308 Signetics LM139 
IM6100 Harris HM6100 Motorola MC6B332 Signetics LH2308 5iliconG SG139 
IM6101 Harris HD6101 MCM68332 LH2308A Nallonal LII2308A 3342 TI LM139 
IM6312 Harris HM6322 I.tCI.168A332 3840 PMI PM2308A tLM139A AMD LM139A 
IM6504 Fujitsu MB8404 National MM52132 LH2310 National LH2310 Motorola LM139A 

National NMC6504 NEC-EA EAB332 LH2311 AMD LH2311 Iialional U1139A 3317 
RCA CDM5104 NEC-Micro IlPD2332 National LH2311 PMI CMP-04 

IM6514 Fujitsu MBB414 RCA CDM5333 LM105 AMD LM105 PM139A 
Harris HM6514 Rockwell R2332 Fairchild IlA105 RCA CA139A 
1I11zchi 111.14334 3789 SiliconG SG3532 National LM105 SiliconG 5G139A 
MicroPwr MP6514 SMC ROM4732 5iliconG SG105 LM2902 Fairchild IlA2902 
Mitsubishi M589Bl SynsrlBk SY2332 3950 Thomson-CSF 5FC2105 Hitachi HA17902 
National NMC6514 TI 4732 LM107 AMD LM107 Motorola LM2902 
NEC-Micro IlPD444/6514 TMS4732 AD A0741S 3153 National LM2902 

IlPD6514 Toshiba TMM333 National LM107 NEC-Electron IlPC2902 
OKI F.lSI.15115 3873 Universal UM2332 Raytheon LM107 Raytheon LM2902 
RCA MWS5114 IM7364 AMD 9264 5iliconG 5Gl07 TI LM2902 

MW55514 9265 TI LM107 LM302 AMD LM302 
Toshiba TC5514 AMI 568364 SN55107 National LM302 

IM6518-1 Harris 651B S68A364 3613 Thomson-CSF SFC2107 5i1iconG 5G302 
111.16518 GTEMicro 2364 LM108 AMD LM10B LM305 AMD LM305 

669.1333.3756 Intel 2364 AD AOI08 3153 Fairchild IlA305 
National MM74C930 MicroPwr MP2364 Fairchild IlA108 National LM305 

IM6551 Harris Hi.;o551 Mc!;t~k MK36000 pA725 NEC-Electron /LPC 141 
669.1333.3758 l.lctcrcl3 UCI.168364 3840 Intel ISBC108 SiliconG 5G305 

National MM74C920 National. MM52164 Intersil ICL 108 Thomson-CSF 5FC2305 
NMC6551 MM5235 MicroPwr MP5501 LM307 AMD LM307 

NEC-Micro IlPD5101 NEC-EA EA8364 MP5505 AD A0741J 3153 
RCA MW55101 LAB364 I.IP550B 401.3292 Motorola LM307 

IM6561 lIarrls IIU6561 NEC-Micro IlPD2364 OP-05 National LM307 
669.1333.3760 Rockwell R2364 OP08 Raytheon LM307 

IM7027 Mostek MK4027 5GS M36000 Motorola LM108 RCA CA307 
5GS M4027 Signetics 2364 National LM108 SiliconG 5G307 

IM7116 AMD 9016 2664A LM10BA TI LM307 
AM9016 SMC ROM36000 NEC-Electron IlPC 154 Thomson-CSF 5FC2307 

Fairchild F16K Synertek 5Y2364 PMI OP-05 LM30B AMD LM30B 
F4116 TI TM54764 OP-06 AD A0308 3153 

Fujitsu MBBl16 Toshiba TM2364 OP-07 Burr-Brown 3500 
Hitachi HM4716 LF155 AMD LF155 OP-OB 3501 
Intel 2117 Motorola LF155 OPOl Fairchild IlA308 
ITT ITT4116 Nalional LF155 3309 PM108 Intersil AD308 
Mostek MK4116 PMI PM155 PM725 MicroPwr MP5505 
Motorola MCM4116 Signetics LF155 . Raytheon LM10B Motorola LM30B 
National MM5290 LF156 AMD LF156 RC725 National LM30B 
NEC-Micro IlPD416 MicroPwr OP-16 RM725 Raytheon LM308 
Panasonic MN4116 Motorola LF156 RCA CA3493 3351 SiliconG 5G30B 
SGS M4116 llalional LF156 3309 5ignetics LM108 LM310 AMD LMll0 
Siemens HYB4116 PMI OP-16 SiliconG 5Gl08 LM210 
5ignetics 2690 PM156 TI IlA714 LM310 

2960 Signetics LF156 LM110 AMD LM110 Intersil LM110 
5ignetics 2960 LF157 AMD LF157 LM210 National LM110 
Sprague UCN4116 MicroPwr OP-17 LM310 LM210 
TI TMS4116 Motorola LF157 Intersil LM310 LM310 
Toshiba TMM416 Nalional LF157 3309 National LMll0 PMI BUF-01 
Zilog Z6116 PMI OP-17 LM210 BUF-02 

IM7118 AMD AM4516 PM157 LM310 BUF-03 

t Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Intorail (Cont'd) 

LM310 SiliconG SG110 
SG210 
SG310 

LM311 AMD LM311 
AD AD311 
Fairchild ILA2903 

ILA311 
Motorola LM2903 

LM311 
"allonal L/.I2903 3317 

LU311 3317 
NEC-Electron ILPC271 

ILPC311 
pr.~1 pr.~311 

Raytheon LM311 
RCA CA311 

LM311 
Signetics LM2903 

LM311 
SiliconG SG311 
TI LM2903 

LM311 
Thomson-CSF SFC2311 

SFC3111 
~LM324 AMD LM324 

Exzr XR3403 3207 
XR3403C 

Fairchild ILA324 
I'A3403 

Motorola LM324 
MC3403 

National LM324 
NEC-Electron I'PC324 
NEC-Micro ILPC324 
Raytheon LM324 

RC3403 
RC4137 

RCA CA324 
LM324 

Sanyo LA6324 
Signetics LM324 

MC3403 
SiliconG SG324 
TI LM324 

MC3403 
LM339 AMD LM339 

LM339A 
Fairchild ILA339 
Hitachi HA17901 
Motorola LM339 
IIll1anal LI.1339 3317 
NEC-Electron ILPC339 
NEC-Micro ILPC339 
PMI CMP-04 

PM339A 
Raytheon LM339 
RCA CA339 

CA339A 
LM339 

SiliconG SG339 
TI LM339 

+LM348 AMD LM148 
LM248 
LM348 

Exar XR4212 
Harris HA-4741 
MicroPwr MP5511 
Motorola MC4741 
National LM148 

LM248 
LM348 

NEC-Electron ILPC4741 
PMI OP-11 
Raytheon HA4741 

LM148 
LM348 
RC4156 
RM4156 

TI LM148 
LM248 
XR4156 

LM4250 Fairchild I'A776 
Harris HA-272D 3236 
Intersil ICL8021 
Motorola MC1776 
National LM4250 
SiliconG SG4250 
Solitron UC4250 

LM723 Fairchild ILA723 

+ Discontinued 
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LM723 Hitachi HAl7723 SE555 SiliconG SG555 
1,lotorola lAC 1723 3295 TI NE555 
National LM723 SE555 
Raytheon RC723 SU536 Signetics SU536 

RM723 ILA733 AMD AM592 
RCA CA723 NE592 

LM723 SE592 
SGS L 123 Fairchild ILA733 
Signetics ILA723 Hitachi HA17733 
SiliconG SG723 Motorola MC1733 
TI ILA723 NE592 
Thomson-CSF SFC2723 SE592 

LM740 Signetics NE536 National LM733 
ILA740 Raytheon RM592 

LM748 AMD 748 Signetics SE592 
LM201 ILA733 

AD . AD201 SiliconG SG733 
Fairchild ILA201 TI ILA733 

ILA748 ILA748 AMD 748 
Intersil ILA748 LM201 
Motorola LM201 AD AD201 

MC1748 Fairchild I'A201 
National LM201 I'A748 

LM748 Intersil LM748 
Plessey SL748 Motorola LM201 
Raytheon RM748 MC1748 
RCA CA201 National LM201 

CA748 LM748 
LM748 Plessey SL748 

Signetics LM201 Raytheon RM748 
I'A748 RCA CA201 

SiliconG SG201 CA748 
SG748 LM748 

TI LM201 Signetics LM201 
SN72748P I'A748 
ILA748 SiliconG SG201 

Thomson-CSF SFC2201 SG748 
SFC2748 TI LM201 

MM452 Siliconix SI452 SN72748P 
MM455 Siliconix SI455 ILA748 

tMM552 Siliconix SI552 Thomson-CSF SFC2201 
.MM555 Siliconix SI555 SFC2748 

NE555 Cherry CS555 ILA777 TI I'A777 
Exar XR555 

XR555M ITT Semiconductors 
Fairchild ILA555 
Hitachi HA17555 4547 AMD 9147 
Motorola MC1455 AMI 4017 

MC1555 Fujitsu MBM2147 
National LM555 Hitachi HM4847 
NEC-Electron I'PC 1555 Hf.l6147 3789 
Raytheon RC555 Intel 2147 

RM555 Intersil 2147 
RCA CA355 Motorola MCM2147 

CA555 National MM2147 
Sanyo LB8555 NEC-Micro ILPD2147 
Signetics NE555 Synertak SY2147 3941 

SE555 TI TMS2147 
SiliconG SG555 Toshiba TMM315 
TI NE555 Universal UM2147 

SE555 88205 Mitel MH88205 
NE556 AMD LM555 MH88305 

LM556 DF320 GTE Micro G4320 
Exar XR556 Mitel MT4320 

XR556M Nitron NC2320 
Fairchild ILA556 Siliconix DF320 
Motorola MC3456 DF322 Mitel MT4322 

MC3556 Nitron NC2322 
National LM556 ITT4116 AMD 9016 
Raytheon RC556 AM9016 

RM556 Fairchild F16K 
Signetics NE556 F4116 

SE556 Fujitsu MB8116 
SiliconG SG556 Hitachi HM4716 
TI NE556 Intel 2117 

SE556 Intersil IM7116 
SE555 Cherry CS555 Mostek MK4116 

Exar XR555 Motorola MCM4116 
XR555M National MM5290 

Fairchild ILA555 NEC-Micro ILPD416 
Hitachi HA17555 Panasonic MN4116 
Motorola MC1455 SGS M4116 

MC1555 Siemens HYB4116 
National LM555 Signetics 2690 
NEC-Electron I'PC 1555 2960 
Raytheon RC555 Signetics 2960 

RM555 Sprague UCN4116 
RCA CA355 TI TMS4116 

CA555 Toshiba TMM416 
Sanyo LB8555 Zilog Z6116 
Signetics NE555 TBA950 National TBA950 

SE555 Plessey TBA950 

The manufacturers report their devices can be used as direct replacements, 
Performance details often differ, so compare the specifications considering your requirements. 
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Lambda Somiconductora 

ALS181L Fairchild ILA79HG 
LAS1405 Fairchild SH0323 

SH323 
ILA78H05 

Lambda LAS1905 
I.lotorola W323 3294 

MC78T05C 
IlIlIonal LI.I323 3299 
SiliconG SG323 

LAS1905 Fairchild SH0323 
SH323 
ILA78H05 

Lambda LAS1405 
fAatDrola W323 3Z!l4 

MC78T05C 
lIallocal U,1323 3299 
SiliconG SG323 

LAS1912 Fairchild ILA78H12A 
LAS3905 Fairchild I'A78P05 
LLM209 Fairchild I'A209 

Motorola LM209 
National LM209 
SiliconG SG209 
Thomson-CSF SFC2209 

LLM220 National LM220 ' 
SiliconG SG220 

LLM223 JAatorola LI.1223 3294 
lIallonal W223 3299 
SiliconG SG223 

LLM309 AMD LM309 
Fairchild I'A309 

ILA7805 
Lambda LMC7805 

LI'A7805 
Motorola LM309 

MC7805 
National LM309 

LM7805 
NEC-Electron I'PC7805 
SGS L7805 

L7810 
SiliconG SG309 

SG340-05 
SG340-5 

TI ILA7805 
Thomson-CSF SFC2309 
Toshiba TA78005 

LLM320 National LM320 
LLM340 National LM340 
LMC7805 AMD LM309 

Fairchild ILA309 
ILA7805 

Lambda LLM309 
LILA7805 

Motorola LM309 
MC7805 

National LM309 
LM7805 

NEC-Electron ILPC7805 
SGS L7805 

L7810 
SiliconG SG309 

SG340-05 
SG340-5 

TI ILA7805 
Thomson-CSF SFC2309 
Toshiba TA78005 

LMC7806 Fairchild ILA7806 
Lambda LILA7806 
Motorola MC7806 
SiliconG SG340-6 

SG7806 
TI ILA7806 

LMC7808 Fairchild I'A7808 
Lambda LILA7808 
1,lotorola Me78D8 3294 
NEC-Electron I'PC7808 
SiliconG SG340-8 

SG7808 
TI LM340-8 

ILA7808 
LMC7812 Fairchild ILA7812 

Lambda LILA7812 
I.lolorola 1,IC7812 3294 
National LM7812 
NEC-Electron ILPC7812 
SGS L7812 
SiliconG SG7812 
TI ILA7812 
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Lambda Semiconductors ("A7B06 TI "A7806 LC5400 AMI UA-3 MN3211 HybridSys DAC346 

(Cont'd) L/lA7808 Fairchild /lA7808 Cal Devices HC5400 DAC347 
Lambda LMC7808 LC7700 AMI UA-4 MicroNet MN3210 

LMC7812 Toshlba TA78012 1.1010rola l.lC7B08 3294 CalDevices HC7700 MN370 
LMC7B15 Faircmild "A7815 NEC-Electron "PC780B LCA1200 National MCA1200 MN371 

"A78L 15 SiliconG SG340-8 LCA600 National MCA600 MN3349 HybridSys DAC349 
Lambda L"A7B15 SG7808 MN346 HybridSys HS346 
t.lolcrola I.IC7815 3294 TI LM340-8 M,19ter Logic Corporution MN370 AD AD370 

MC78L 15 "A7BOB AD371 
"allonal Lf;l340-15 3299 L"A7812 Fairchild /lA7812 MASTERMOS Monosil MONOLOGIC HybrldSys DAC346 

UI340LA-15 3299 Lambda LMC7B12 ML100 Exar XRCMA DAC347 
LM340T-15 Molorola I,IC7812 3294 Inlsrd3Slgn I.ICA 4433 MicroNet MN3210 
LM7B15 National LM7812 l.llcroEng l,mCll0.\ 4437 MN3211 
LM78L 15 NEC-Electron "PC7812 Monosil ML 100 MN371 

NEC-Electron "PC7815 SGS L7812 Nitron NC5100 MN371 AD AD370 
/lPC78L 15 SiliconG SG7812 ML150 Exar XRCMB AD371 

SGS L7815 TI "A7812 InlerdaslGn 1,ICa 4433 HybridSys DAC346 
SiliconG SG340-15 Toshiba TA78012 1,1lcrcEng P.:GC160B 4437 DAC347 

SG7815 L"A7815 Fairchild "A7815 Monosil ML150 MicroNet MN3210 
TI LM340-15 "A78L 15 Nitron NC5150 MN3211 

"A7815 Lambda LMC7815 ML200 Exar XRMC MN370 
"A78L 15 1,1010rola 1.IC7815 3294 Inlsrdaslgn 1,ICC 4433 MN3860 DDC DAC-SL 

Toshiba TA78015 MC78L 15 1,lIcroEng 1,:GC210C 4437 MN5101 Dalal ADC-5101 2621 
LMC7818 Fairchild "A7818 lIalional L1.1340-15 3299 Monosil ML200 DDC DDC5101 

NEC-Electron "PC7818 LP.I340LA-15 3299 Nitron NC5200 MN5131 HybridSys HS5131 
SiliconG SG340-18 LM340T-15 ML350 Exar XRCMD MN5150 HybridSys HS5150 

SG7818 LM7815 Inlerdasl;n 1,ICO 4433 MN5201 AD AD5201 
TI LM340-18 LM78L 15 1,:lcroEng r.:GC35DD 4437 MN5202 AD AD5202 

"A781B NEC-Electron "PC7815 Monosil ML350 MN5203 AD AD5203 
LMC7824 Fairchild /lA7824 "PC78L 15 Nitron NC5350 MN5204 AD AD5204 

Lambda L"A7824 SGS L7815 ML50 1,1icrcEng 1,:GC50 4437 MN5205 AD AD5205 
Motorola MC7824 SiliconG SG340-15 Monosil ML50 MN5206 AD AD5206 
NEC-Electron "PC7824 SG7815 Nitron NC5050 MN5207 AD AD5207 
SGS L7824 TI LM340-15 ML500 1,lIcroEng I.!GC50D 4437 MN5210 AD AD5210 3174 
SiliconG SG7824 "A7815 Monosil ML500 Dllel ADC-5210 2621 
TI LM340-24 "A78L 15 Nitron NC5500 HybridSys HS5210 

"A7824 Toshiba TA78015 ML600 r,IlcrcEng I.1GC600 4437 DDC DDC5210 
LMC7902 Fairchild "A7902 L"A7824 Fairchild "A7824 Monosil ML600 TeledyneP TP5210 

Lambda L"A7902 Lambda LMC7824 Nitron NC5600 MN5211 Dalel ADC-5211 2621 
Motorola MC7902 Motorola MC7824 ML7003 SPI SP7003 HybridSys HS5211 

LMC7905 ' Fairchild "A7905 NEC-Electron "PC7824 ML7005 SPI SP7005 DDC DDC5211 
"A79M05 SGS L7B24 ML7010 SPI SP7010 TeledyneP TP5211 

Lambda L"A7905 SiliconG SG7824 ML7015 SPI SP7015 
MN5212 Oalel AOC-5212 2621 Motorola MC7905 TI LM340-24 ML7020 SPI SP7020 

HybridSys HS5212 National LM320MP5 
LM7905 "A7824 

Micro Nctworlm 
DOC DDC5212 

L"A7902 Fairchild "A7902 TeledyneP TP5212 LM79M05 Lambda LMC7902 MN5213 Dalel AOC-5213 2621 SiliconG SG120-5 
Motorola MC7902 DAC80 AD ADDAC80 HybridSys HS5213 SG320-05 ADDAC85 

SG320P-5 L"A7905 Fairchild "A7905 
Burr-Brown DAC80 

MN5214 

SG7905 "A79M05 
DAC85 

MicroNet MN5214 

TI "A7905 
Lambda LMC7905 

Datel DAC-85 TeledyneP TP5213 

Fairchild MC7905 Motorola MC7905 
DAC-HZ12B TP5214 

Motorola MC7905 National LM320MP5 
HybridSys DAC335 MN5214 0:1:1 ADC-5213 2621 

SiliconG SG7905 LM7905 DAC9356 HybridSys HS5213 

LMC7906 Motorola MC7906 LM79M05 
HSDAC80 MN5214 

TI "A7906 SiliconG SG120-5 MicroNet DAC85 MicroNet MN5213 

LMC7908 . Fairchild MC7908 SG320-05 National DAC1280 TeledyneP TP5213 

I'A7908 SG320P-5 OAC1285 3345 TP5214 

"A79M08 SG7905 DAC85 AD ADDAC80 MN5215 iialal A[;\: .. 5214 LULl 
Lambda L"A7908 TI "A7905 ADDAC85 HybridSys HS5215 
Motorola MC7908 L"A7908 Fairchild MC7908 Burr-Brown DAC80 TeledyneP TP5215 
SiliconG SG7908 "A7908 DAC85 MN5216 Ollcl ADC-5216 2621 
TI "A7908 "A79M08 Datel DAC-85 HybridSys ADC582 

"A79M08 Lambda LMC7908 DAC-HZ12B HS5216 
LMC7912 Motorola MC7912 Motorola MC7908 HybridSys MC335 DOC DDC5216 

SiliconG SG7912 SiliconG SG7908 DAC9356 MN5240 AD ADADC84 
LMC7924 Motorola MC7924 TI "A7908 HSDAC80 ADADC85 

TI "A7924 "A79M08 MicroNet DAC80 ADADC85S 
L"A7805 AMD LM309 L"A7915 Fairchild "A7915 National DAC1280 Burr-Brown ADC84 

Fairchild "A309 Motorola MC7915 OAC1285 3345 ADC85 
"A7805 National LM120-15 MN3000 HybridSys DAC337-0 Datel ADC-84 

Lambda LLM309 LM320-15 MN3001 HybridSys DAC337-1 ADC-85 
LMC7805 LM320T15 MN3002 HybridSys DAC337-2 ADC-87 

Motorola LM309 LM7915 MN3003 HybridSys DAC337-3 ADC-HX12B 
MC7805 SiliconG SG120-15 MN3004 HybridSys DAC337-4 ADC-HZ12B 

National LM309 SG320-15 MN3005 HybridSys DAC337-5 ADC-HZ12BGZ 
LM7805 SG7915 MN3006 HybridSys DAC337-6 HybridSys ADC581 

NEC-Electron "PC7805 TI "A7915 MN3007 HybridSys DAC337-7 ADC581B 
SGS L7805 L"A7918 Motorola MC791B ~MN301 MicroPwr DACOl HSADC85 

L7810 TI "A7918 MP5520 IISADC85C 2744 
SiliconG SG309 PMI DAC-Ol DDC ADH-8585 

SG340-05 LSI logic DACOl ADH-8586 
SG340-5 MN3210 AD AD370 ADH8585-1 

TI "A7805 LC10000 AMI UA-5 AD371 DDC5240 
Thomson-CSF SFC2309 CalDevices HC10000 HybridSys DAC346 DDCADC85 
Toshiba TA78005 LC12600 AMI UA-6 DAC347 DDCADC87 

L"A7806 Fairchild "A7806 CalDevices HC12600 MicroNet MN3211 MicroNet MNAD787 
Lambda LMC7806 LC3100 AMI UA-l MN370 MNADC84 
Motorola MC7806 CalDevices HC3100 MN371 MNADC85 
SiliconG SG340-6 LC4100 AMI UA-2 MN3211 AD AD370 TeledyneP TDADC84 

SG7806 CalDevices HC4100 AD371 TPADC87 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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AL TrERNATE SOURCr: DIAECTOr.:V 
1.~u~I&CI~rcr RCj:IJC8::::n1 ICr:ulcr l.luUIJcluur na~IJc'm.nl IC IAnler IhnulJclurer Hapllc,mlnl ICUuler Ihnullclunr napllccr.;S31 ICMulsr 
DIVlcl Sourc. DIVlcl Pig. D,vlci Sourci D,vlel Pig, Dnlc. Sourel Dlvle. PICI Davlel Saurel Davlel PICI 

Micro Nctworlm (Cont'd) MNDAC87 HybridSys DAC335 MP2364 AMI S68364 MP5502 AMD SSS741 
HSDAC87 S68A364 3613 MicroPwr MP5501 

MNAD787 AD ADADC84 MNDACHK Datel DAC-HK GTE Micro 2364 OP-02 
ADADC85 Intel 2364 PMI OP-02 
ADADC85S Micro Power Systems Intersil IM7364 SSS741 

Burr-Brown ADC84 Mostek MK36000 MP5505 AMD LM108 
ADC85 9377 HybridSys DAC9377 /.Iolorola /.IW68364 3840 AD ADl08 3153 

Datel ADC-84 MicroPwr MP377 National MM52164 Fairchild I"Al08 
ADC-85 COMP-Ol MicroPwr COMP-02 MM5235 I"A725 
ADC-87 PMI CMP-Ol NEC-EA EA8364 Intel ISBC108 

. ADC-HX12B CMP-02 LA8364 Intersil ICL 108 
ADC-HZ12B COMP-02 MicroPwr COMP-Ol NEC-Micro I"PD2364 LM108 
ADC-HZ12BGZ PMI CMP-Ol Rockwell R2364 MicroPwr MP5501 

HybridSys ADC581 CMP-02 SGS M36000 r.IP5508 401.3292 
ADC581B DAC-l00 PMI DAC-l00 Signetics 2364 OP-05 
HSADC85 DACOI /.~:crcPwr MP5520 2664A OP08 
HSADC85C 2744 PMI DAC-Ol SMC ROM36000 Motorola LM108 

DDC ADH-8585 DACOI Synertek SY2364 National LM108 
ADH-8586 MP200 AD ADG200 TI TMS4764 LM108A 
ADH8585-1 Harris HI200 Toshiba TM2364 NEC-Electron I"PC 154 
DDC5240 Intersil IH200 MP2365 Intel 2364A PMI OP-05 
DDCADC85 MicroPwr MP7513 MP3140 Datel DAC-HA14 OP-06 
DDCADC87 PMI SW-05 HybridSys HS3140 OP-07 

MicroNet MN5240 Siliconix DG200 MP370 HybridSys DAC370 OP-08 MNADC84 MP201 AD ADG201 MP377 HybridSys DAC9377 OPOI MNADC85 Harris HI201 MicroPwr 9377 
TeledyneP TDADC84 Ilzlicnal LF11201 3318 MP377-18 HybrldSys DAC377-18 2745 

PM108 
PM725 ..--

TPADC87 LF13201 3318 MP5010 AD AD589 
MNADC84 AD ADADC84 PMI SW-Ol Datel VR-8069 

Raytheon LM108 

ADADC85 SW-201 Ferranti ZN423 
RC725 

ADADC85S Siliconix DG201 Intersil ICL8069 
RM725 

Burr-Brown ADC84 MP2114 AMD 2114 Iblienal W113 3304 
IlCA CA3493 3351 

ADC85 Signetics LM108 ~. 9114 W313 3304 
Datel ADC-84 CSG MCS2114 TeledyneS 9491 

SiliconG SG108 

i ADC-85 MPS2114 TI I"A714 
ADC-87 EMM 2114 

9941 MP5507 AD ADoP-07 3153 

~~ MP5071 MicroPwr MP5701 
ADC-HX12B Fairchild F2114 Motorola MC3357 

MicroPwr MP5505 
ADC-HZ12B Fujitsu MB8114 MP5078 1.lotorola MCmo 3297 

OP-05 
ADC-HZ12BGZ GTE Micro 2114 r.IC352o 3297 

OP-07 , I 
HybridSys ADC581 Hitachi 472114 MP517 AD AD510 

PMI OP-05 G 
ADC581B HM2114 AD517 

OP-07 1"1 
HSADC85 HM472114 ADoP·07 3153 Raytheon OP-07 (l:) 
HSADC85C 2744 Intel 2114 Burr-Brown 3510 TI OP-07 ~. 

DDC ADH-8585 2114A 
Datel AM-430 MP5508 AMD LM108 ... 1 

ADH-8586 Intersil 2114 
AM-490-2 AD AD108 3153 

~ ADH8585-1 IM2114 
Fairchild I"A714 Fairchild I"Al08 

DDC5240 MicroPwr MP2114C I"A725 
•. '.], 

Harris HA-2900 
DDCADC85 Mitsubishi M5L2114 

HA-2905 Intel ISBC108 ~~ DDCADC87 Motorola MCM2114 
HA-5130 Intersil ICL 108 Pl 

MicroNet MN5240 MCM21L 14 
HA-5135 LM108 .~ 

MNAD787 National MM2114 
MP5505 MicroPwr MP5501 @ MNADC85 NEC-Micro I"PD2114 MicroPwr 
MP5507 MP5505 

TeledyneP TDADC84 OKI IASIA2114 3873 OP-05 
I TPADC87 Panasonic MN2114 OP-05 

OP08 ,:....it 
MNADC85 AD ADADC84 Supertex CM2114 OP-07 c:J Iblional LHo044 3342 Motorola LM108 

ADADC85 Synerlsk SY2114 3941 National LM108 
ADADC85S TI TMS4045 NEC-Electron I"PC725 

LM108A 
Burr-Brown ADC84 TMS40L45 PMI OP-05 

ADC85 Toshiba TMM314 OP-07 NEC-Electron I"PC 154 

Datel ADC-84 TMM314A Raytheon OP-07 PMI OP-05 
OP-06 

-.-.....; 

ADC-85 MP2114C AMD 2114 TeledyneP 1340 

ADC-87 9114 TI OP-07 OP-07 

ADC-HX12B CSG MCS2114 MP5501 AMD LM10B OP-08 

ADC-HZ12B MPS2114 AD ADl08 3153 OPOI 

ADC-HZ12BGZ EMM 2114 Fairchild I"Al0B PM108 

HybridSys ADC581 Fairchild F2114 I"A725 PM725 

ADC581B Fujitsu MB8114 Intel ISBC108 Raytheon LM108 

HSADC85 GTE Micro 2114 Intersil ICL 108 RC725 

HSADC85C 2744 Hitachi 472114 LM108 RM725 

DDC ADH-8585 HM2114 MicroPwr MP5505 RCA CA3493 3351 

ADH-8586 HM472114 MP550a 401.3292 Signetics LM108 

ADH8585-1 Intel 2114 OP-05 SiliconG SG108 

DDC5240 2114A OP08 TI I"A714 

DDCADC85 Intcrsil 2114 Motorola LM108 MP5509 Exar XR4136 

DDCADC87 IM2114 National LM108 XR4136M 

MicroNet MN5240 MicroPwr MP2114 LM108A Fairchild 1"A4136 

MNAD787 Mitsubishi M5L2114 NEC-Electron I"PC154 PMI OP-09 

MNADC84 Motorola MCM2114 PMI OP-05 PM4136 

TeledyneP TDADC84 MCM21L 14 OP-06 Raytheon RC4136 

TPADC87 National MM2114 OP-07 RM4136 

MNDAC71 AD DAC71 NEC-Micro I'PD2114 OP-08 SiliconG SG4136 

Burr-Brown DAC71 oKI 1.ISI.12114 3873 OPOI SG4136C 

DAC72 Panasonic MN2114 PM10B TI RC4136 

Datel DAC-71 Supertex CM2114 PM725 RM4136 

DAC-72 Synarlak SY2114 3941 Raytheon LM10B MP5510 MicroPwr OP-l0 

DAC-HP16 TI TMS4045 RC725 PMI OP-l0 

MNDAC87 AD ADDAC87 TMS40L45 RM725 MP5511 AMD LM148 
Burr-Brown DAC851 Toshiba TMM314 RCA CA3493 3351 LM248 

DAC87 TMM314A Signetics LM108 LM348 
Datel DAC-687 MP2364 AMD 9264 SiliconG SG108 Exar XR4212 

DAC-87 9265 TI I"A714 Harris HA-4741 

• Discontinued The manufacturers report their deVices can be used as direct replacements . 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer R2~llcemBnl ICMul8r Manuflclurer Rapllcemenl Ie Muler Mnafaclurer Repllcemenl IC Muler tllaafaclum Rapiacamul ICI~ullr 
DlVlce Source DlVlce Plge Davlce Sourc. Device Pig. Devlc. Source Davlce Pig. Device Source Device Plga 

Micro Power Systems (Cont'd) MP6514 Toshiba TC5514 MP7509 "allonal LF11509 3318 MP9331 HybridSys DAC9331 
MP7138 Intersil ICL7106 LF13509 DAC9337 

MP5511 Motorola MC4741 Siliconix LD131 PMI MUX-24 MP9377-16 HybridSys DAC9377-16 
National LM148 TeledyneS 7106 RCA CD4052 OP-02 AMD SSS741 

LM248 8751 SGS HCF4052 Mi~roPwr MP5501 
LM348 MP7501 AD AD7501 Signetics HEF4052 UP5502 401.3292 

NEC-Electron !,PC4741 Burr-Brown MPC8S Silicon Ix DG509 PMI OP-02 
PMI OP-ll Datal UX-808 2622 DG509A 2804 SSS741 
Raytheon HA4741 Fairchild F4051 TeledyneP 4553 OP-05 AD ADOP-07 3153 

LM148 Harris HI1818 MP7510 AD AD7510 MicroPwr MP5505 
LM348 HI508 PMI SW7510 MP5507 
RC4156 HI508A MP7511 AD AD7511 OP-07 
RM4156 Hitachi HD14051 PMI SW7511 PMI OP-05 

TI LM148 Intersil IH610B MP7512 AD AD7512 OP-07 
LM248 MicroPwr MP7508 MP7513 AD ADG200 Raytheon OP-07 
XR4156 Motorola MC14051 Harris HI200 TI OP-07 

MP5520 MicroPwr DACOl Phllonal LF11508 3318 Intersil IH200 OP-07 AD ADOP-07 3153 
PMI DAC-Ol LF13508 MicroPwr MP200 MicroPwr MP5505 

·DACOl PMI DMX-88 PMI SW-05 MP5507 
MP5524 MicroPwr OP24 MUX-08 Siliconlx DG200 OP-05 

PMI OP12 MUX-88 MP7516 Fairchild F4016 PMI OP-05 
OP24 RCA CD4051 F4066 OP-07 

MP5527 MicroPwr OP27 SGS HCF4051 HitachI HD14016 Raytheon OP-07 
PMI OP27 Signetics HEF4051 HD14066 TI OP-07 

MP5531 MicroPwr REF-02 Siliconix DG508 Motorola MC14016 OP-l0 MicroPwr MP5510 
PMI REF-02 DG508A 2804 MC14066 PMI OP-l0 
TeledyneS 9495 TeledyneP 4554 National CD4016 OP-15 PMI OP-15 

MP5532 HybridSys HSREFOl MP7502 AD AD7502 CD4066 OP-16 PMI OP-16 
MicroPwr REF-Ol Fairchild F4052 RCA CD4016 OP-17 PMI OP-17 
1.lolerola UC14D4-10 2761 Harris HI1828 CD4066 OP08 AMD LM10B 

1.1CI504-10 2761 RCA CD4052 Sanyo LC4016 AD AD108 3153 
PMI REF-Ol SGS HCF4052 LC4066 Fairchild !,Al08 
TeledyneS 9496 Signetics HEF4052 SGS HCF4016 !,A725 

MP5534 MicroPwr OP34 MP7503 AD AD7503 HCF4066 Intel ISBC10B 
PMI OP34 Dalel f.1V-808 2622 Signetics HEF4016 Intersil ICL 108 

MP5537 MicroPwr OP37 Harris HI181BA HEF4066 LM10B 
PMI OP37 MP7506 AD AD7506 N4066 MicroPwr MP5501 

MP561 -AD AD561 Burr-Brown MPC16S SSS SCL4016 MP5505 
MP562 AMD AM6012 Dalal !.IV-1606 2622 SCL4066 UP5508 401.3292 

AD AD562 1.IX-1606 2622 Solitron CM4016 OP-05 
Burr-Brown DACB62 Fairchild F4067 CM4066 Motorola LM108 
Datel DAC-562 Harris HllB40 HCF4016 National LM108 

DAC-681 HI506 Toshiba TC4016 LM10BA 
DAC-6B1C HI506A TC4066 NEC-Electron !,PC 154 

Harris HI562 Intersil IH6116 MP7520 AD AD7520 PMI OP-05 
H1562-5 Motorola MC14067 Datel DAC-HA10B OP-06 

MicroEng MCE-6012 PMI MUX-16 Intersil AD7520 OP-07 
1,10lerola AD562 2759 RCA CD4067 National AD7520 OP-OB 
PMI DAC12 SGS HCF4067 DAC1020 3320 OPOl 
Signsllcs AI.16012 3383 Signetics HEF4067 DAC1021 3320 PM108 

DAC-312 DAC1022 3320 PM725 
TeledyneP 406B 

Silica nix DG506 MP7521 AD AD7521 Raytheon LM108 
MP7507 AD AD7507 

MP5701 MicroPwr MP5071 Burr-Brown MPCBD 
Datel DAC-HA12B RC725 

Motorola MC3357 Datal f.1VD-807 2622 
HybridSys DAC331-12 RM725 

MP571 AD AD571 Intersil AD7521 RCA CA3493 3351 

I 
Fairchild !,A571 1.1XD-807 2622 National AD7521 Signetics LM108 
MicroEng MCE-571 Harris HI507 DAC1220 SiliconG SG108 

MP6116 AD AD515 HI507A DAC1221 TI !,A714 
Burr-Brown 3528 Intersil IH6216 DAC1222 OP24 UlcroPwr UP5524 401.3292 
Fairchild F3528 PMI MUX-2G MP7522 AD AD7522 PMI OP12 
Fujitsu MB8128 Siliconix DG507 MP7523 AD AD7523 OP24 

1.IB8416 3676 DG507A 2802 Intersil AD7523 OP27 l.licroPwr ',IP5527 401.3292 
Harris HM6116 TeledyneP 4551 MP7524 AD AD7524 PMI OP27 
Hitachi HM6116 MP7508 AD AD7501 MP7530 AD AD7530 OP34 ',lIcroPwr I,IP5534 401.3292 
lOT IDT6116 Burr-Brown MPC8S MP7531 AD AD7531 PMI OP34 
Mitsubishi M5K8725 Dalel ',IX-808 2622 MP7533 AD AD7533 OP37 MlcroPwr 1,IP5537 401.3292 
NEC-Micro !,PD446 Fairchild F4051 Intersil AD7533 PMI OP37 
OKI 1,\SI.12128 3873 Harris HI1818 National AD7533 REF-Ol HybridSys HSREFOl 

I.ISr,15128 3873 HI508 MP7541 AD AD7541 UlcroPwr t1P5532 401.3292 
RCA CDM6116 HI50BA Datel DAC-7541 t.lolorol. 1.1CI404-10 2761 
Synertek SY2128 Hitachi HD14051 HybridSys HS7541 I.1C1504-10 2761 

SY2129 Intersil lH6108 Intersil AD7541 PMI REF-Ol 
TI TMS4016 MicroPwr MP7501 ICL7541 TeledyneS 9496 
Toshiba TC5516 Motorola MC14051 MicroPwr MP7621 REF-02 ~'lcroPVlr UP5531 401.3292 

TMM2016 "allonal LF11508 3318 Teledyr.eS 7541 PMI REF-02 
MP6117 Hitachi HM6117 LF13508 MP7550 AD AD7550 TeledyneS 9495 

NEC-Micro !,PD447 PMI DMX-88 MP7570 AD AD7570 
MP6118 Fujitsu I.lBB417 3676 MUX-08 MP7574 AD AD7574 Micro-Circuit Engineering, Inc. 

Toshiba TC5517 MUX-88 MP7581 AD AD7581 
MP6504 lIarrls m,16504-9 RCA CD4051 MP7616 AD AD7546 MCE-4194 Exar XR4194 

669.1333.3762 SGS HCF4051 MlcroPwr UP7623 401.2749 Raytheon RC4194 
MP6514 Fujitsu MB8414 Signetics HEF4051 MP7621 AD AD7541 RM4194 

Harris HM6514 Siliconix DG508 Datel DAC-7541 SiliconG SG4194 
Hilactl ",.14334 3789 DG508A 2804 HybridSys HS7541 MCE-565 AD AD565 
Intersil IM6514 TeledyneP 4554 Intersil AD7541 Fairchild !'A565 
Mitsubishi M5B981 MP7509 Burr-Brown MPC4D ICL7541 MCE-566 AD AD566 
National NMC6514 Dal61 1.1XD-409 2622 MlcroPwr r.lP7541 401.2749 MCE-570 AD AD570 
NEC-Micro !,PD444/6514 Fairchild F4052 TeledyneS 7541 MCE-571 AD AD571 

!,PD6514 Harris HI509 MP7622 AD AD7622 Fairchild !,A571 
OKI I.1SI.I5115 3873 HI509A HybridSys HS3120 MicroPwr MP571 
RCA MWS5114 Intersil IH6208 MP7623 AD AD7546 MCE-574 AD AD574 

MWS5514 Motorola MC14052 MicroPwr MP7616 MCE-6012 AMD AM6012 

~ Discontmued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 
Ihauflclunr Rlpllclrnanl ICMnllr UIDuf,clum Repllclmlnl ICUular lAanuflclurer Rlpllcamanl ICUulir Ulnuflclum Rlpllclmlnl ICl.luler 
Dlvici Sourci DIVlcl Pigi DIVlcl Sourci DIVlcl PIUI DIVfcl Sourci Dlvici Pigi DIVfcl Sourci DIVlcl PaUl 

Micro-Circuit Engineering, Inc. MGC350D MasterLogic ML350 MD74SC137 SPI SP74SC137 M54524 Sanyo LB1231 

(Cont'd) Monosil ML350 MD74SC138 GTEMicro G74SC138 SGS L201 
Nitron NC5350 Plessey MV74SC138 Signetics ULN2001 

MCE-6012 AD AD562 MGC50 MasterLogic ML50 RCA CDP1873 SiliconG SG2001 

Burr-Brown DAC862 Monosil ML50 SPI SP74SC138 SG3851 

Datel DAC-562 Nitron NC5050 MD74SC139 GTEMicro G74SC139 Sprague ULN-2001 

DAC-681 MGC500 MasterLogic ML500 Plessey MV74SC139 ULN-2021 

DAC-681C Monosil ML500 SPI SP74SC139 ULS-2001 

Harris HI562 Nitron NC5500 MD74SC234 GTEMicro G74SC534 ULS-2011 

H1562-5 MGC600 MasterLogic ML600 MD74SC237 GTEMicro G74SC237 TI SN75466 

l.llcroPl!Jr I.IP562 401.2749 Monosil , ML600 MD74SC238 GTEMicro G74SC238 ULN2001 

I.lotorola AD562 2759 Nitron NC5600 SPI SP74SC238 Toshiba TD62001 

PMI DAC12 MD74SC239 GTEMicro G74SC239 TD62101 

Signallcs AI.16012 3383 Mitel Semiconductor SPI SP74SC239 M54525 Exar XR2002 

DAC-312 MD74SC240 GTEMicro G74SC240 XR2202 3200 

Td6dyn6? ';068 74SC373 GTEMicro G74SC373 Plassey MV74SC240 Fairchild 9666 
MCE-A20 Exar XRA100 1.lItcl IAD74SC373 710 SPI SP74SC240 761 MC1412 

Intardaslgn I.IOA 4433 Plessey MV74SC373 MD74SC241 GTE Micro G74SC241 !.lotorola UC1412 2753 

1.101.1 4433 SPI SP74SC373 761 Plessey MV74SC241 ULN2002 

1,1IcroEng MCE-A20A 4437 M54562 Sprague UDN-2982 SPI SP74SC241 761 NEC-Micro UPA2002 

MCE-A20A Exar XRA100 M54563 Sprague UDN-2981 MD74SC244 GTE Micro G74SC244 RIFA PBD352304 

Int~r~uliln I.:OA 4433 M5K4116 AMD 9016 Plessey MV74SC244 PBD352314 

1.101.1 4433 AM9016 SPI SP74SC244 761 Sanyo LB1232 

MicroEng MCE-A20 Fairchild F16K MD74SC245' Fairchild 74lS245 SGS L202 

MC~-A20B Exar XRB100 F4116 GTEMicro G74SC245 Signetics NE56202 

Intcrdasl,n 1.IOB 4433 Fujitsu MB8116 Motorola SN74LS245 SiliconG SG2002 

MCE-A20C Exar XRC100A Hitachi HM4716 Plessey MV74SC245 Sprague ULN-2002 

Inttrdasl gn I.IOC 4433 Intel 2117 SPI SP74SC245 761 ULN-2022 ~ 

MCE-A20E Cherry CS2000 Intersil IM7116 Signallcs 74LS245 779 ULS-2002 

Exar XRE100 ITT ITT4116 N8T245 TI SN75467 

Int~rd3slgn l.tOE 4433 Mostek MK4116 TI SH74LS245 913 ULN2002 

MCE-A20F Cherry CS3000 Motorola MCM4116 MD74SC373 GTEMicro G74SC373 Toshiba TD62002 

Exar XRF100 National MM5290 Mitel 74SC373 M58981 Fujitsu MB8414 

I 
IntcrdlSlgn UCF 4433 NEC-Micro I'PD416 Plessey MV74SC373 Harris HM6514 

1,10F 4433 Panasonic MN4116 SPI SP74SC373 761 Hitachi HlA4334 3789 

MCE-A20G Cherry CS2500 SGS M41i6 MD74SC374 GTEMicro G74SC374 Intersil IM6514 

Exar XRG100 Siemens HYB4116 Plessey MV74SC374 MicroPwr MP6514 

Intsrdeslgn !.lOG 4433 Signetics 2690 SPI SP74SC374 761 National NMC6514 

MCE-A20H' Interdaslg~ !.tOH 4433 2960 MD74SC533 GTE Micro G74SC533 NEC-Micro I'PD444/6514 

MCE-A20J Exar XRJ100 Signetics 2960 MD74SC540 GTEMicro G74SC540 I'PD6514 

Intsrdul~n I.IOJ 4433 Sprague UCN4116 SPI SP74SC540 OKI 1.ISI.I5115 3873 

I MCE-A20L Cherry CS3200 TI TMS4116 MD74SC541 GTEMicro G74SC541 RCA MWS5114 

Intcrd3SI;~ 1.10l 4433 Toshiba TMM416 SPI SP74SC541 MWS5514 

MCE-A40D Exar XRD100 Zilog Z6116 MD74SC563 GTEMicro G74SC563 Toshiba TC5514 

Interdtsl~~ 1.100 4433 MA5050 GTEMicro G5050 MD74SC564 GTEMicro G74SC564 M5G1400 GI ER1400 

~MCE-AD15 Exar XR400 MA5100 GTEMicro G5100 MD74SC573 GTEMicro G74SC573 NCR NCR1400 

I.IlcrcEng UCE-AOI5C 4437 MA5150 GTEMicro G5150 SPI SP74SC573 761 Nitron NC1400 

MCE-AD15C Exar XR400 MD4055 RCA CD4055 MD74SC574 GTEMicro G74SC574 M5K4164 Fujitsu MB82464 ~ MCE-D15A Exar XR300 SGS HCF4055 SPI SP74SC574 761 M5K8725 AD AD515 .~ 
MCE-D15B Exar XR500 Toshiba TC4055 MH88205 ITT 88205 Burr-Brown 3528 

MCE-D15D Exar XR800 MD4056 RCA CD4056 Mitel MH88305 Fairchild F3528 ; MCE-LM10 National lMl0 SGS HCF4056 MH88305 ITT 88205 Fujitsu MB8128 

MCE-LMl17 !.latorala LlAI17 3295 Toshiba TC4056 Mitel MH88205 MB8416 3676 

Iiallenal LI.I117 3299 MD4104 Fairchild F4104 ML8204 Cherry CS8204 Harris HM6116 

SiliconG SGl17 GTEMicro G4104 ML8205 Cherry CS8205 Hitachi HM6116 

TI lMl17 Motorola MC14504 MT4320 GTEMicro G4320 lOT IDT6116 

MCE-LM137 !.Ielarol. W137 3295 National MM4104 ITT DF320 MicroPwr MP6116 

lIallonal W137 3301 RCA CD40109 Nitron NC2320 NEC-Micro I'PD446 

TI LM137 SGS HCF40109 Siliconix DF320 OKI 1.IS1.I2128 3873 

MCE-LM217 1.lotarola LI.1217 3295 Signetics HEF4104 MT4322 ITT DF322 Im.5128 3873 "----

lIallanal LlA217 3299 MD4332 Hughes HCL0438 Nitron NC2322 RCA CDM6116 

SiliconG SG217 MD4368 Fairchild 9368 MT5087 AMI S2859 Synertek SY2128 

TI LM217 MD4511 Fairchild F4511 GI AY-5-9559 SY2129 

MCE-LM237 lIallml W237 3301 Hitachi HD14511 Mostek MK5087 TI TMS4016 

TI LM237 MMI 4511 National TP5087 Toshiba TC5516 

MCE-LM317 Fairchild IlA317 Motorola MC14511 Plessey MV5087 TMM2016 

rActcrol. U.1317 3295 National CD4511 MT5089 AMI S25089 M5L2114 AMD 2114 

lIalienal W317 3299 NEC-Micro I'PD4511 Mostek MK5089 9114 

SiliconG SG317 RCA CD4511 National TP5089 CSG MCS2114 

TI LM317 SGS HCF4511 Plessey MV5089 MPS2114 

MCE-LM337 1I.llml U.I337 3301 Signetics HEF4511 MT5091 Mostek MK5091 EMM 2114 

TI LM337 SSS SCL4511 MT5092 Mostek MK5092 Fairchild F2114 

MCE-VFC32 AD ADVFC32 Solitron CM4511 National TP5092 Fujitsu MB8114 

Burr-Brown VFC32 Toshiba TC4511 MT8804 Fairchild F8804 GTE Micro 2114 

MGCll0A Exar XRCMA MD54SC137 SPI SP54SC137 MT88205 Aptek ITT88205-5NC Hitachi 472114 
Interdaslgn ueA 4433 MD54SC138 SPI SP54SC138 MT8865 GTEMicro G8865 HM2114 
MasterLogic ML 100 MD54SC139 SPI SP54SC139 Mostek MK8865 HM472114 
Monosil ML100 MD54SC238 SPI SP54SC238 Plessey MV8865 Intel 2114 
Nitron NC5100 MD54SC239 SPI SP54SC239 2114A 

MGC160B Exar XRCMB MD54SC240 SPI SP54SC240 Mitsubishi Electronics Intersil 2114 
Intcrdesl;n I.ICB 4433 MD54SC241 SPI SP54SC241 America, Inc. ' IM2114 
MasterLogic ML 150 MD54SC244 SPI SP54SC244 MicroPwr MP2114 
Monosil ML150 MD54SC245 SPI SP54SC245 M54524 Exar XR2001 MP2114C 
Nitron NC5150 MD54SC373 SPI SP54SC373 XR2201 3200 Motorola MCM2114 

MGC210C Exar XRMC MD54SC374 SPI SP54SC374 Fairchild 9665 MCM21L 14 
Interdaslgn r,ICC 4433 MD54SC540 SPI SP54SC540 Metarela !.ICI411 2753 National MM2114 
MasterLogic ML200 MD54SC541 SPI SP54SC541 ULN2001 NEC-Micro I'PD2114 
Monosil ML200 MD54SC573 SPI SP54SC573 XR2201 OKI MSIA2114 3873 
Nitron NC5200 MD54SC574 SPI SP54SC574 NEC-Micro UPA2001 Panasonic MN2114 

MGC350D Exar XRCMD MD74SC137 GTEMicro G74SC137 RIFA PBD352301 Supertex CM2114 
Interdaslgn !.I CD 4433 Plessey MV74SC137 PBD352311 Synartak SY2114 3941 

~ Dlscontmued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Mitsubishi Elcctronics 5305 Raytheon 29610 5340-1 Harris HM7640 5353 MI~I 53S1641 3836 

America, Inc. (Cont'd) Signetics N82S130 Intel M3604 6353-1 3826 
S82S130 "'~II 6340-1 3826 63S1641 

M5L2114 TI TMS4045 5306 AMD AM27S13 National DM54S475 3826.3836 
TMS40L45 Fairchild 93446 DM74S475 Motorola MCM7643 

Toshiba TII1M314 ffurris HM7621 DM77S295 MCM7643M 

TMM314A Intel M3622 DM77S475 National 74S573 

M5L2716 AMD 2716 MMI 6306 DM87S295 OM54S573 

Fairchild F2716 National OM54S571 OM87S475 OM54S573A 
Fujitsu MBM2716 OM74S571 SN54S475 OM74S573 

Hitachi H1I462716 3789 Raytheon 29611 SN74S475 NEC-Micro IlPB426 
IntEl 2716 3818.3822 Signetics N82S131 Raytheon 29624 Raytheon 29641 

M2716 S82S131 Signetics N82S140 Signetics 82HS137 
Mostek MK2716 5308-1 In, I 6308-1 3826 SB2S140 82S137 
Motorola MCM2716 TI TBP28LA22 TI TBP28SA46 440 N82S137 

National MM2716 440.3969 5341-1 AMD AM27S31 S82HS137 

NEG-Micro IlP02716 
TBP2BLA221.1 Fairchild 93448 S82S137 

OKI I.1SI.12716 3873 
440.39G9 Fujitsu MB7126 TI TDP24S41 

Panasonic MN2716 
5309-1 1.11.11 6309-1 3826 Harris HM7641 440.3968 

SGS M2716 
TI TBP28L22 Intel M3624 TBP24S411.1 

440.3969 lUll 6341-1 3826 440.3968 TI TMS2516 TBP2BL221.1 Motorola MCM7641 TBP28S41 M5L2732 AMD 2732 440.3969 National OM54S474 TBP28S41M Fairchild F2732 53100 AMD AM27S184 OM74S474 5380-1 AMD AM27S180 IIltachl HI1462732 3789 Fujitsu MB7127 OM77S474 AM27S280 Intel 2732 Harris HM7684 OM87S474 Fairchild 93450 2732A 3819.3822 MMI 63100 Raytheon 29625 93Z450 3652 
~ M2732 Motorola MCM7684 Signetics N82S141 Fujitsu MB7131 3679 National MM2732 National OM77S184 S82S141 Harris HM7680 

'ii"O' NMG2732 OMB7S184 TI TBP2BS46 1.11.11 63BO-l 3826 
~}::!~~5~ NEG-Micro IlP02732 Raytheon 29650 440.3976 Motorola MCM7680 Toshiba TMM2732 Signetics N82S184 TBP28S46!.1 

"I; 
National OM77S180 TMM324C TI TBP24SA81 440.3976 OM87S180 

:~f ~ '{ Universal UM2732 440.3969 5348 AMO AM27S28 OM87S229 53101 AMO AM27S185 Fujitsu MB7123 NEC-Micro IlPB408 
Monolithic Memoric:;, Inc. Fujitsu MB7128 3679 MB7124 

Harris HM7685 MC7124 
Raytheon 29630 

" I.' 4511 Fairchild F4511 HU7685-2 3714 Harris 
Signetics N82S180 

HM7648 SB2S1BO 
~,:,,;I. ..~ Hitachi. HD14511 MMI 63101 MMI 6348 TI TBP28SA86 
I' • ~, Mitel M04511 63S841 3826.3833 National OM54S473 TBP28SA861.1 3978 

Motorola MC14511 Motorola MCM7685 OM74S473 5381-1 AMD AM27PS181 

I 
National C04511 National OM77S185 Raytheon 29620 AM27S181 
NEC-Micro IlPD4511 OM87S185 Signetics N82S146 AM27S181M 

.' . RCA C04511 Raytheon 29651 S82S146 AM27S281 

:,0. SGS HCF4511 29651A TI TBP28SA42 Fairchild 93451M 
Signetics HEF4511 29651AM 440.3976 93Z451 3652 
SSS SCL4511 Signetics 82HS185 5349-1 AMD AM27S29 F93451 

'rfl Solitron CM4511 N82S185 Fujitsu MB7124 Fujitsu 1.1B7132 3679 

:~ Toshiba TC4511 S82HS185 MBM7124 1.1B7132H 3679 
5275-1 Signetics 82S291 S82S185 Harris HM7649 Harris HM7681 

,~ 87S290 TI SN54S454 m.lI 6349-1 3826 H",7681-2 3711 
';"; 5280-1 National OM87S29 SN74S454 Motorola MCM7649 Hitachi HN25089 

~ 5281-1 National OM87S29 TBP24S81 National OM54S472 Intel 3628 440.3968 5300-1 AMD AM27S20 OM74S472 3628A 
;I;,-J] , Fairchild 93417 

TBP24S81M Raytheon 29621 
440.3968 3628B .:t: Fujitsu MB7057 Signetics N82S147 

5330,1 AMD AM27S18 M3628 

'.";:.i~"~'~'.~IX Harris HM7610 S82S147 MIAI 6381-1 3826 Harris HM7602 TI OM54S472 
., ,A'."t~~1· 

Hr.t7610-2 3696 I.lr.n 6330-1 3826 Motorola MGM7681 
.. !' ,~i .• '~_.':~\ Intel M3601 63LS080 

TBP28S42 National 87S181 

-2.J 1.11,11 6300-1 3826 ~40.:m5 
OM77S181 National OM54S188 TBP28S42I.1 National OM54S387 DM59S188 440.3975 OM87S181 

OM74S387 OM74S188 5352-1 AMD AM27S32 OM87S228 
Raytheon 29660 OM7577 Fairchild 93452 R~ytheon . 29631 
Signetics N82S126 OM7588 Fujitsu MB7121 29631A 

S82S126 OM8577 Harris HM7642 29631AM 
TI TDP24SA10 , Signetics N82S23 HM7642-2 3705 29633 

440.3967 S82S23 Intel M3605 Signetics 825181 
TBP24SA10/.l Supertex MM74S188 MMI 6352 82HS181 

440.3967 SM74S188 National OM54S572 N82S181 
5301-1 AMD AM27S11 TI TBP18SA030 OM74S572 S82HS181 

AM27S21 TBPSA030M Raytheon 29640 S82S181 
Harris HM7611 5331-1 ' AMO AM27LS19 Signetics N82S136 Supertex SM82S181 

H~17611-2 3696 AM27S19 S82S136 TI TBP28S86 
Intel M3621 Harris HM7603 TI TBP24SA41 TBP28S86M 
Intersil 11.15623 MMI 53LS081 440.3968 53LS080 AMD AM25LS2518 
1.11.11 6301-1 3826 6331-1 3826 TBP24SA41r.t MMI 63LS080 
National OM54S287 - 63LSOB1 440.3968 Signetics N82S23 

OM74S287 National OM54S288 5353 AMO AM27S33 S82S23 
OM76L97 OM74S288 AM27S33M TI TBP18SA030 
DM86L97 OM7578 AM27S41 53LS081 AMO AM27LS19 

Raytheon 29661 OM8578 Fairchild 93453 AM27S19 
Signetics N82S129 Signetics 82S123 93453G Harris HM7603 

S82S129 N82S123 93453M MMI 5331-1 
TI TBP24S10 S82S123 Fujitsu MB7122 6331-1 3826 

440.3967 Supertex MM74S288 MB7134 63LS081 
5305 AMO AM27S12 SM74S288 Harris HM76165 National OM54S288 

Fairchild 93436 TI TBP18S030 HM7643 OM74S288 
Harris HM7620 440.3965 HII17643-2 3705 OM7578 
Intel M3602 TBP18S0301.1 HM7643A OM8578 
MMI 6305 440.3965 Hitachi HN25045 Signetics 82S123 
National OM54S570 5340-1 AMO AM27S30 Intel 3625A N82S123 

OM74S570 Fairchild 93438 M3625 S82S123 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IG Master on the pages noted. 
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Monolithic Memories, Inc. 54S244 TI 81154S244 912 5560 Sigrietics 3101 6306 Raytheo.n 29611 

(Cont'd) 54S283 TI SI1548283 922 310lA Signetics N82S131 
54S373 I.lIAI 81154S373 715 54S301 S82S131 

53LS081 Supertex MM74S288 TI 811548373 937 7489 6308-1 MMI 5308-1 
SM74S288 54S374 lUll 81154S374 715 82S25 TI TBP28LA22 

TI TBP1BS030 TI 811548374 938 N3101 440.3969 

440.3965 54S361 TI 81154S381 940 N54S289 TBP28LA22r.1 

TBP18S0301A 5530 AMD AM2701 
N74S289 440.3969 

440.3965 N8225 6309-1 MMI 5309-1 

53S1641 AMD AM27S33 AM27LS01 N6255 TI TBP28L22 

AM27S33M AM29720 N62S25 440.3969 

AM27S41 Fairchild 93411 S3101 TBP28L221.1 

Fairchild 93453 93L411 S74S289 440.3969 

93453C Intel 3107 S8225 
63100 AMD AM27S164 

93453M MMI 6530 S82S25 
Fujitsu MB7127 

Fujitsu MD7122 ~~:lticn:ll m.'74S205 TI Sr~54n3 
Harris HM7684 

MB7134 N62S117 'SN54S269 
MMI 53100 
Motorola MCM7684 

Harris HM76165 N82S17 81174a9 440.863 National DM77S184 
HM7643 S82S117 SN74S289 DM87S184 
HU7643-2 3705 S62S17 5561 AMD AM27LS03 Raytheon 29650 
HM7643A Signetics 74S301 AM27S03 Signetics N82S184 

Hitachi H~j25045 82S17 AM54S1S9 TI TBP24SA81 
Intel 3625A TI SN54LS300 AM74S189 440.3969 

M3625 SN54S300 SN54S189 63101 AMD AM27S165 
MMI 5353 SN54S301 SN74S169 Fulltsu 1.IB7128 3679 

5353-1 3825 SN74206 
Fairchild 54S169 Harris HM7665 

53S1641 SN74LS300 
74S189 H1.I7685-2 3714 

3826.3836 . 
SN74S300 

93405 MMI 53101 
Motorola MCM7643 Hitachi HD74S189 63S841 3826.3833 

MCM7643M 811748301 927 MMI 6561 Motorola MCM7665 
National 74S573 5531 AMD AM27LSOO National DM54S189 National DM77S165 

DM54S573 AM29721 DM74S189 DM67S165 
DM54S573A Fairchild 93421 DM7599 Raytheon 29651 
DM74S573 93L420 DM6599 29651A 

NEC-Micro jlPB426 93L421 Raytheon RC8225 29651AM 
Raytheon 29641 Intel 3106 Signetics 54S169 Signetics 62HS165 
Signetics 82HS137 MMI 6531 74S189 N82S165 

82S137 Motorola 4256 TI SN54S169 S62HS165 
N62S137 National 93L420 SN74S189 S82S165 
S82HS137 93L421 6246-1 Signetics N6204 TI SN54S454 
S62S137 DM54S200 6247-1 Signetics N6205 SN74S454 

TI TBP24S41 DM74S200 
6260-1 National DM65S29 TBP24S81 

440.3968 NEC-Electron jlPB2200 
6281-1 National DM65S28 440.3968 

TBP24S41U 6300-1 AMD AM27S20 TBP24S8H.1 
440.3968 Signetics 54S200 Fairchild 93417 440.3968 

TBP28S41 54S201 Fujitsu MB7057 631681 AMD AM27PS191 
TBP28S41M 74200 Harris HM7610 AM27PS291 

54LS240 AMD SN54LS240 N82S116 HlA761 0-2 3696 AM27S190 
Fairchild 54LS240 N82S16 Intel M3601 Fairchild 93510 
Motorola SN54LS240 S82S116 MMI 5300-1 93Z510 
Raytheon 54LS240 S62S16 National DM54S387 Fujitsu MB7137 
TI SII54LS240 910 TI SN54LS200 DM74S387 MBM7138 

54LS241 AMD SN54LS241 SN54S200 Raytheon 29660 Harris HM76160 

Fairchild 54LS241 SN54S201 Signetics N62S126 National DM77S190 

Motorola SN54LS241 SN74LS200 S62S126 DM87S190 

Raytheon 54LS241 SN74S200 TI TBP248Al0 Raytheon 29660 

TI 81154LS241 911 SI174S201 440.905 
440:3967 29663 

54LS244 AMD SN54LS244 5560 AMD 3101 
TBP248Al0!.l Signetics 62S190 

Fairchild 54LS244 440.3967 N62S190 

Motorola SN54LS244 
3101A 6301-1 AMD AM27S11 S62S190 

Raytheon 54LS244 
31L0101 AM27S21 Supertex MM82S190 

TI SII54LS244 912 
AM27LS02 Harris HM7611 6330-1 AMD AM27S16 

54LS299 AUD 81154L8299 1227 
AM27S02 H/.I1611-2 3696 Harris HM7602 

Fairchild 54LS299 AM3101 Intel M3621 MMI 5330-1 

Motorola SN54LS299 AM3101A Intersil IM5623 63LS080 

Raytheon 54LS299 AM5469-1 MMI 5301-1 National DM54S168 

TI 81154LS299 927 AM54S289 National DM54S267 DM59S186 

54LS373 AUD 81154LS373 1227 AM7489-1 DM74S287 DM74S188 

Motorola SN54LS373 AM74S289 DM76L97 DM7577 

Raytheon 54LS373 SN54S289 
DM86L97 DM7588 

Raytheon 29661 DM8577 
SIgn811cs 54LS373 783 SN74S289 Signetics N82S129 Signetics 1182S23 
TI S::54LS373 937 Fairchild 54S289 S82S129 S82S23 

54LS374 A 1.1 0 81154LS374 1227 7489 TI TBP24810 Supertex MM74S188 
Motorola SN54LS374 74S289 440.3967 SM74S188 
National DM54LS374 Hitachi HD7489 6305 AMD AM27S12 TI TBP18SA030 
Raytheon 54LS374 HD74S289 Fairchild 93436 TBPSA030M 
TI SIi54L8374 938 Intel 3101 Harris HM7620 6331-1 AMD AM27LS19 

54S182 Fairchild 54S182 Intersil 5501 Intel M3602 AM27S19 
93S42 MMI 6560 MMI 5305 Harris HM7603 

TI 811548182 898 Motorola 4064 National DM54S570 MMI 5331-1 
54S240 AMD SN54S240 

National DM5489 DM74S570 53LS081 
1.11.11 811548240 715 

DM54S289 Raytheon 29610 63LS081 
Raytheon 54S240 

DM7489 
Signetics N82S130 National DM54S288 

TI 81t548240 910 S82S130 DM74S288 
54S241 AMD SN54S241 DM74S289 6306 AMD AM27S13 DM7578 

m.1I 811548241 715 DM7589 Fairchild 93446 DM8578 
Raytheon 54S241 DM8589 Harris HM7621 Signetics 82S123 
TI 811548241 911 MM54S289 Intel M3622 N82S123 

54S244 AMD SN54S444 MM74S289 MMI 5306 S82S123 
1.11.11 811548244 715 NEC-Electron jlPB2089 National DM54S571 Supertex MM74S288 
Raytheon 54S244 jlPB2289 DM74S571 SM74S288 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements; 
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ICI.lasler 
Page 

Monolithic Memories, Inc. 
(Cont'd) 

6331-1 

6340-1 

6341-1 

6348 

6349-1 

6352 

6353-1 

• Discontinued 
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TI 

AMD 
Fairchild 
Harris 
Intel 
MMI 
National 

Raytheon 
Signetics 

TI 
AMO 
Fairchild 
Fujitsu 
Harris 
Intel 
MMI 
Motorola 
National 

Raytheon 
Signetics 

TI 

AMD 
Fujitsu 

Harris 
MMI 
National 

Raytheon 
Signetics 

TI 

AMO 
Fujitsu 

Harris 
MMI 
Motorola 
National 

Raytheon 
Signetics 

TI 

AMO 
Fairchild 
Fujitsu 
Harris 

Intel 
MMI 
National 

Raytheon 
Signetics 

TI 

AMO 

TBP18S03D 
440.3965 

TBP18S03DI.1 
440.3965 

AM27S30 
93438 
HM7640 
M3604 
5340-1 
DM54S475 
DM74S475 

. OM77S295 
OM77S475 
OM87S295 
DM87S475 
SN54S475 
SN74S475 
29624 
N82S140 
S82S140 
TBP28SA46 440 
AM27S31 
93448 
MB7126 
HM7641 
M3624 
5341-1 
MCM7641 
DM54S474 
DM74S474 
DM77S474 
o 1.1 87S474 
29625 
N82S141 
S82S141 
TBP28S46 

440.3976 
TBP2BS46r.l 

440,3976 
AM27S28 
MB7123 
MB7124 
MC7124 
HM7648 
5348 
DM54S473 
DM74S473 
29620 
N82S146 
S82S146 
TBP28SA42 

440,3976 
AM27S29 
MB7124 
MBM7124 
HM7649 
5349-1 
MCM7649 
DM54S472 
DM74S472 
29621 
N82S147 
S82S147 
OM54S472 
TBP28S42 

440.3975 
TBP28S42~I 

440,3975 
AM27S32 
93452 
MB7121 
HM7642 
H7.17642-2 3705 
1.13605 
5352-1 
DM54S572 
DM74S572 
29640 
N82S136 
582S136 
TBP24SA41 

440,3968 
TBP24SAml 

440.3968 
AM27S33 
AM27S33M 
AM27S41 

6353-1 

6380-1 

6381-1 

63LS080 

Fairchild 

Fujitsu 

Harris 

Hitachi 
Intel 

MMI 

Motorola 

National 

NEC-Micro 
Raytheon 
Signetics 

TI 

AMO 

Fairchild 

Fujitsu 
Harris 
MMI 
Motorola 
National 

NEC-Micro 
Raytheon 
5ignetics 

TI 

AMD 

Fairchild 

Fujitsu 

Harris 

Hitachi 
Intel 

MMI 
Motorola 
National 

Raytheon 

Signetics 

5upertex 
TI 

AMO 
Harris 
1.11.11 

93453 
93453G 
934531.1 
MB7122 
MB7134 
HM76165 
HM7643 
H1.17643-2 3705 
HM7643A 
HN25045 
3625A 
1.13625 
5353 
53S1641 3836 
63S1641 

3826.3836 
MCM7643 
MCM7643M 
74S573 
DM545573 
OM545573A 
01.1745573 
ILPB426 
29641 
82HS137 
825137 
N82S137 
582H5137 
582S137 
TBP24S41 

440.3968 
TDP24S41 1.1 

440.3968 
TBP28541 
TBP28541M 
AM27S180 
AM275280 
93450 
93Z450 3652 
r.187131 3679 
HM7680 
5380-1 
MCM7680 
01.1775180 
DM875180 
DM875229 
ILPB408 
29630 
N82S180 
S825180 
TBP28SA86 
TDP28SAB61.1 3978 
AM27PS181 
AM27S181 
AM27S181M 
AM27S281 
93451M 
931451 3652 
F93451 
1.187132 3679 
r.18713211 3679 
HM7681 
H!.I7681-2 3711 
HN25089 
3628 
3628A 
3628B 
M3628 
5381-1 
MCM7681 
875181 
DM77S181 
OM87S181 
DM87S228 
29631 
29631A 
29631AM 
29633 
825181 
82HS181 
N82S181 
S82HS181 
S82S181 
SM82S181 
TBP28S86 
TBP28S86M 
AM27S18 
HM7602 
5330-1 
6330-1 3826 

63LS080 

63LS081 

63S1641 

63S841 

National 

5ignetics 

Supertex 

TI 

AMO 

Harris 
MMI 

National 

Signetics 

5upertex 

TI 

AMD 

Fairchild 

Fujitsu· 

Harris 

Hitachi 
Intel 

MMI 

Motorola 

National 

NEC-Micro 
Raytheon 
Signetics 

TI 

AMD 
Fujitsu 
Harris 

MMI 

Motorola 
National 

Raytheon 

5ignetics 

TI 

DM5451£8 
DM59S188 
01.1745188 
01.17577 
01.17588 
01.18577 
N82523 
S82S23 
1.11.1745188 
5M74S188 
TBP18SA030 
TBP5A030M 
AM27LS19 
AM27519 
HM7603 
5331-1 
53LS081 
6331-1 3826 
01.1545288 
OM74S288 
01.17578 
01.18578 
82S123 
N82S123 
S825123 
MM74S288 
SM74S288 
TBP18S030 

440,3965 
TBP18S0301.1 

440,3955 
AM27S33 
AM27S33M 
AM27S41 
93453 
93453G 
934531.1 
MB7122 
MB7134 
HM76165 
HM7643 
1If.17643-2 3705 
HM7643A 
HN25045 
3625A 
1.13625 
5353 
53S1641. 3836 
6353-1 3026 
MCM7643 
MCM7643M 
745573 
OM54S573 
OM54S573A 
DM745573 
ILPB426 
29641 
62HS137 
82S137 
N82S137 
S82HS137 
S82S137 
TBP24S41 

440,3968 
TBP24S411.1 

440.3968 
TBP28S41 
TBP28S41M 
AM27S185 
1.107128 3679 
HM7685 
111.17685-2 3714 
53101 
63101 
MCM7685 
OM77S185 
o M87S 185 
29651 
29651A 
29651AM 
82HS185 
N82S185 
582H5185 
S82S185 
SN54S454 
SN74S454 
TBP24S81 

440.3!l68 
TBP24SBlI.l 

440,3958 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 

6530 

6531 

6560 

AMO AM2701 
AM27LS01 
AM29720 

Fairchild 93411 

Intel' 
MMI 

93L411 
3107 
5530 

National OM74S206 
N82S117 
N82S17 
S82S117 
S82S17 

5ignetics 74S301 

TI 

AMD 

82517 
SN54L5300 
SN545300 
5N545301 
5N7420G 
SN74L5300 
5N745300 
81174S301 
AM27LSOO 
AM29721 

Fairchild 93421 
93L420 
93L421 

Intel 3106 
MMI 5531 
Motorola 4256 
National 93L420 

93L421 
DM545200 
DM745200 

NEG-Electron ILPB2200 
5ignetics 545200 

TI 

545201 
74200 
N825116 
N82516 
582S116 
S82S16 
5N54LS200 
SN545200 
SN54S201 
SN74LS200 
SN74S200 

927 

AMD 
8:174S201 440.905 
3101 
3101A 
31L0101 
AM27L502 
AM27S02 
AM3101 
AM3101A 
AM5489-1 
AM54S289 
AM7489-1 
AM74S289 
SN54S289 
SN745289 

Fairchild 54S289 

Hitachi 

Intel 
Intersil 
MMI 
Motorola 
National 

7489 
74S289 
H07489 
HD74S289 
3101 
5501 
5560 
4064 
DM5489 
OM54S289 
DM7489 
OM74S289 
OM7589 
DM8589 
MM54S289 
MM74S289 

NEG-Electron ILPB2089 
ILPB2289 
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Al7ERNA 712 SOURCE DIR[2C70RV 
tlanu!Jct~m nr;:bc!:llznt Ie 1,laster Manulaeturer 11I,lleemant Ie 1,lntar 1.1a~ullct~r!r Rn.lacomsnt Ie 1,luter I,lanulaetursr neplacemant lel.luter 
Davlca SC~TC' Davlea Pllil Davlca Sourca Davlca Pagl Davlca Source Davlce Pagl Davlca Sourci DIVlcl Pagt 

r.1onolithic r.1cmorica, Inc. 745241 5ignetics 745241 ML350 r.llcroEng r.:GC350D 4437 MK36000 NEC-EA EA8364 

(Cont'd) TI S!l74S241 911 Nitron NC5350 LA8364 
745373 m,1I Sfl74S373 715 ML50 MasterLogic ML50 N~C-Micro "PD2364 

6560 5ignetics 3101 5ignetics 745373 1,licroEng l.mC50 4437 Rockwell R2364 
3101A TI S:174S373 937 Nitron NC5050 5G5 1.136000 
545301 745374 r.ml SII74S374 715 ML500 MasterLogic ML500 5ignetics 2364 
7489 5ignelics 745374 1.llcrcEn~ 1,(GC500 4437 2664A 
82525 TI SIl74S374 938 Nitron NC5500 5MC ROM36000 
N3101 PAL 10H8 National DMPAL 10H8 ML600 MasterLogic ML600 5ynertek 5Y2364 
N545289 PAL 10L8 National DMPAL 10L8 1.!icrcEng 1.:GC600 4437 TI TM54764 
N745289 Raytheon PAL10L8 Nitron NC5600 Toshiba TM2364 
N8225 PAL 12Hl0 National DMPAL 12Hl0 MONOLOGIC MasterLogic MA5TERM05 MK36000-4 AMD AM92640 
N8255 PAL 12H6 National DMPAL 12H6 Master 1.105 IMI MA5TER 1.105 AMI 5688364 
N82525 PAL 12L 10 National DMPAL 12L 10 Fairchild F-3564-25 
53101 PAL 12L6 National DMPAL 12L6 r.1oatclc Motorola MCM67365-25 
5745269 Raylheon PAL 12L6 NEC-EA "PD2/8364-20 
58225 PAL 14H4 National DMPAL 14H4 4516 AMD AM4516 5ignetics 2064-20 
582525 PAL 14H8 National DMPAL 14H8 Fujitsu 1.188118 5ynertek 5Y2364-2 

TI 5N5489 PAL 14L4 National DMPAL 14L4 Hitachi HM4816 MK36000-5 AMD AM9264 
5N545289 PAL 14L8 National DMPAL 14L8 HM4816A AMI 54264 
SII7489 440.863 PAL 16A4 National DMPAL 16A4 Intel 2118 GTEMicro 
5tl745289 PAL16Cl tlational DMPAL 16Cl 2364-3 

Intersil IM7118 
6561 AMD AM27L503 PAL 16H2 rlational DMPAL 16H2 NEC-EA UPD2/8364-30 

PAL 16H6 National DMPAL 16H6 
Mostek MK4516 SIGnelics 2664A-30 3907 

AM27503 National NMC5295 
PAL 16L2 National DMPAL 16L2 5ynertek 5Y2364-3 

AM545189 NEC-Micro 2118 
AM7451B9 PAL 16L8 National DMPAL 16L8 Toshiba TMM2364 

5N545189 TI FP4AL516L8 
TI TM54516 Weitek 5C8164 

5N745189 PAL 16R4 National DMPAL 16R4 
MKOB08 lIallen.1 ADCOa08 3319 MK37000 Am S2364 3609 ....--

Fairchild 545189 TI FP74AL516R4 
TI ADC0808 GI R03-9367 

745189 PAL 16R6 National DMPAL 16R6 
MK1002 AMD 1002 Slgn:t1cs 2364-20 3899 

93405 TI FP,,4AL516R6 
MK2716 AMD 2716 Syncrl~~ SY2365 3951 

Hitachi HD745189 PAL 16R8 National DMPAL 16R8 
Fairchild F2716 SY2365-2 3951 

MMI 5561 TI FP74AL516R8 
Fujitsu MBM2716 MK3BOOO NEC-EA "PD2/83256 

I National DM545189 PAL16X4 National DMPAL 16X4 
Hitachi H11462716 3789 Toshiba TMM23256 
Int&1 2716 3818.3822 

DM745189 Raytheon PAL 16X4 1.12716 
MK3850 Fairchild 3850 0 

DM7599 PAL 18H4 National DMPAL 18H4 
Mitsubishi M5L2716 

MK3851 Fairchild 3851 
DM8599 PAL20Cl National DMPAL20Cl MK3852 Fairchild 3852 ~ 

Raytheon RC8225 PAL20H2 National DMPAL20H2 Motorola MCM2716 MK3853 Fairchild 3853 
National MM2716 

5ignetics 545189 PAL20L 10 National DMPAL20L 10 
NEC-Micro "PD2716 

MK3854 Fairchild 3854 § 745189 PAL20L2 National DMPAL20L2 MK3861 Fairchild 3861 
TI 5N545189 5N545240 AMD 5N545240 OXI 1.1SI.12716 3873 MK3870 Fairchild 3870 

5N745189 MMI 545240 Panasonic MN2716 
5G5 1.13870 

~ 67401 AMD 3341 Raytheon 545240 5G5 1.12716 5MC MPU3870 
Fairchild 3341 TI S:154S240 910 TI TM52516 

MK3871 AMD 741 
Raytheon 67401 5N545241 AMD 5N545241 MK2764 Fujitsu MBM2764 

555741 
74L5240 AMD 5N74L5240 MMI 545241 Hitachi HN462764 

AD AD741 3153 ~ Fairchild 74L5240 Raytheon 545241 1111482764 3789 
Fairchild 3871 

Hitachi HD74L5240 TI 81154S241 911 Inltl 2764 3820.3822 
"A741 

Motorola 5N74L5240 5N545244 AMD 5N545244 M2764 
Hitachi HA17741 ~ 

Raytheon 74L5240 MMI 545244 Intersil 2764 
Intersil National NMC2764 AD741 

I 5ignetics 74L5240 Raytheon 545244 ICL741 
11 Sl174LS240 910 11 S:154S244 912 NEC-Micro "PD2764 

74L5241 AMD 5N74L5241 5N545373 MMI 545373 5EEQ 5133 MicroPwr MP5501 

Fairchild 74L5241 11 811548373 !l37 Toshiba TMM2764 1.IP5502 401.3292 

Hitachi HD74L5241 5N545374 MMI 545374 MK34000 AMD AM9218 OP-02 
Motorola LM741 

Motorola 5N74L5241 11 Sll54S374 938 AMI 56831B -~ 
Raytheon 74L5241 5N745240 AMD 5r1745240 C5G MP52316 MC1741 

5ignetics 74L5241 MMI 745240 Fairchild 3516 National LM741 

TI SU74LS241 911 5ignetics 745240 68316 NEC-Electron "PC151 

74L5244 AMD 5N74L5244 TI SII748240 910 68316E "PC741 

Fairchild 74LS244 5N74S241 AMD 5N745241 F3516 PMI OP-02 ----
Hitachi HD74L5244 MMI 745241 F35316 OPOl 

Motorola 5N74L5244 5ignetics 745241 F68316 1281 PM741 

Raytheon 74L5244 TI SU74S241 911 GI R03-8316 555741 

5ignetics 74L5244 5t/745244 TI 5N745244 R03-9316 Raytheon RC741 

TI 8rl74LS244 912 5fl745373 MMI 745373 GTEMicro 2316 RM741 

74L5373 M.lD 8:174LS373 1227 5ignetics 745373 Intel 2316 RCA CA3056 

Fairchild 74L5373 TI SII748373 937 Motorola MCM68316 CA741 

Motorola SN74L5373 5N745374 MMI 745374 MCM68A316 5ignetics "A741 

Raytheon 74L5373 5ignetics 745374 MM2316 5i1iconG 5G300 

5G5 T74L5373 TI Sf1748374 !I3B National 1.11.152116 5G741 

SI;:.:II:$ 74LS373 7113 MM5258 TI "A741 
TI SII74L8373 937 r.~ono!lil NEC-EA EA2316 Thomson-CSF 5FC2741 

74L5374 AMD 5N74L5374 EA8316 Toshiba TA7504 

Fairchild 74L5374 ML100 Exar XRCMA NEC-Micro "PD2316 <)MK3872 Fairchild F3872 1254 

Motorola 5N74L5374 Inl£r~3Slgn r.!c", 4433 OKI M5M3870 Motorola MC14006 

National DM74L5374 MasterLogic ML 100 Rockwell R2316 RCA CD4006 

Raytheon 74L5374 r.llmEng r.:GCll0", 4437 5G5 M2316 5G5 M3872 

5G5 T74LS374 Nitron NC5100 5ignetics TDA2600 5ignetics HEF4006 
5ignetics 74L5374 ML150 Exar XRCMB TI 5BP8316 ~MK3876 Fairchild F3876 
TI S!174LS374 938 1r.ler~:sl;J /,:ca 4433 Toshiba TMM331A ~MK3878 Fairchild F3878 

745182 Fairchild 745182 MasterLogic ML 150 MK36000 AMD 9264 MK3880 NEC-Micro "PD780 
Hitachi HD745182 r.:JcrcEng r.:GCHiOll 4437 9265 5G5 Z80 
National DM745182 Nitron NC5150 AMI 568364 Z80-CPU 
Signetics 745182 ML200 Exar XRMC S68A364 3613 Z80CPUB 
TI S:174S182 899 Int&r~3sliin I.ICC 4433 GTEMicro 2364 ZlIo~ zao 1581 

745240 AMD 5N745240 MasterLogic ML200 Intel 2364 ZSO-CPU 
m.ll S:1748240 715 r.ilcrcEr.g r.:CC210C 4437 Intersil IM7364 MK3881 SG5 Z80-PI 
5ignetics 745240 Nitron NC5200 MicroPwr MP2364 Z80CPUB 
TI 81174S240 91D ML350 Exar XRCMD r.lolorcla r.l CF.l 68364 384D Zilog Zlla-PID 1581 

745241 AMD 5N745241 InlcrdeslQR r.~CD 4433 National MM52164 MK3882 5GS Z80-CTC 
r.ml 81174S241 715 MasterLogic ML350 MM5235 Z80CPUB 

~ Discontinued The manufacturers report their deVices can be used as direct replacements, 
Performance details often differ. so compare the specifications considering your requirements, 
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Ie MASTER 
Manufacturer Repflcement IC Master Mlnulacturer Replacement IC Master Manulacturer Replacement IC Muter MlDuilcturer Repllcement ICMuter 
Device Source Device Plge Davlce Source Device Plge Dlvlce Source Device Plge Devlca Sourci D,vlci Pigi 

Mostek (Cont'd) MK4116 Siemens HYB4116 MK5156 Nallonal TP5156 3337 4256 NEC-Electron "PB2200 
Signetics 2690 SGS M5156 Signetics 54S200 

MK3882 lilog 180-CTC 1581 2960 MK5912 GTE Micro G8912 54S201 
MK3883 SGS Z80 Signetics 2960 Intel 2912 74200 

Z80CPUB Sprague UCN4116 Mostek MK8912 N82S116 
lilog 180-0r.1A 15B1 TI TMS4116 Plessey MV8912 N82S16 

MK3884 Mostek MK3885 Toshiba TMM416 MK68000 Hitachi HD68000 S82S116 
MK3887 Zilog Z6116 Motorola MC68000 S82S16 

SGS Z80-SID MK4118A CSG MPS4118 Rockwell R68000 TI SN54LS20D 
Z80CPUB Mostek MK4801A Signalics SCN68000 1524 SN54S200 

lilog lBO-SID 15B1 Rockwell R8118 MK68200 Motorola MC68200 SN54S201 
MK3885 Mostek MK3884 tMK4164 Fairchild F64K MK68564 Motorola MC68564 SN74LS200 

MK3887 Fujitsu MB8264 MK68901 Motorola MC68901 SN74S200 
SGS Z80-SID MB8265 MK8865 GTEMicro G8865 SN74S201 440.905 

Z80CPUB Hitachi HM4864 Mitel MT8865 54LS670 Fairchild 54LS670 
lilog lBO-SID 1581 Intel 2164 Plessey MV8865 Motorola SN54LS670 

MK3887 Mostek MK3884 Motorola MCM6664 MK8912 GTEMicro G8912 National DM54LS670 
MK3885 MCM6665 Intel 2912 Raytheon 54LS670 

SGS Z80-SID National NMC4164 Mostek MK5912 Signetics 54LS670 
Z80CPUB NEC-Micro "PD4164 Plessey MV8912 TI SN54LS670 990 

lilog lBO-SID 1581 TI TMS4164 6821 Synertek SY6521 
~MK4007 Intel 1101 Toshiba TMM4164 Motorola Semiconductor 74LS114A Fairchild .74LSl14 Salitron "A2556 tMK4167 Hitachi H~'6167 3789 Products Hitachi HD74LSl14 

"A2656 IMS 1400 
Motorola SN74LSl14A 

"A3556 lOT IOT6167 100416 Signetics 100149 National DM74LSl14 
"A3656 Intel 2167 3106 FairChild 54Hll Raytheon 74LSl14 MK4027 Fairchild M4027 NEC-Micro "PD2167 

SGS M4027 MK4516 AMD AM4516 
National DM54Hll TI SN74LS114A 

MK4104 AMD 4044 Fujitsu MB8118 
TI SN54H11 836 81LS97 National 74LS797 

9244 Hitachi HM4816 
4064 AMD 3101 81LS98 National 54LS798 

AM9244E HM4816A 
3101A 74LS798 

EMM 4044 Intel 2118 
31L010l AD562 AMD AM6012 

Fujitsu 4044 Intersil IM7118 
AM27LS02 AD AD562 

Hllachl 111.14315 37B9 Mostek 4516 
AM27S02 Burr-Brown DAC862 

Intel 2141 National NMC5295 AM3101 Datel DAC-562 
2141-2 NEC-Micro 2118 AM3101A DAC-681 

Intersi! IM7141 TI TMS4516 AM5489-1 DAC-681C 
Motorola MCM6641 MK4564 Motorola MCM6664 AM54S289 Harris HI562 

MCM66L41 NEC-Micro "PD4164 
AM7489-1 H1562-5 

National MM2141 TI TMS4164 AM74S289 UlcroPwr I.1P562 401.2749 
MM5257 MK4801A CSG MPS4118 SN54S289 MicroEng MCE-6012 
NMC2141 Mostek MK4118A SN74S289 PMI DAC12 

NEC-Micro "PD4104 Rockwell R8118 Fairchild 54S289 Signelics AlA6012 3383 
"PD4104-3 tMK4802 AD AD515 7489 DAC-312 

RCA CDM5104 Burr-Brown 3528 74S289 TeledyneP 4068 
TI TMS4044 Fairchild F3528 Hitachi HD7489 AD563 AD AD563 
Zilog 6104 Fujitsu MB8128 HD74S289 Burr-Brown DAC863 

Z6104 l.IaS416 3676 Intel 3101 AM26LS31 AMD AM26LS31 
tMK4114 AMD 2114 Harris HM6116 Intersil 5501 National DS26LS31 

9114 Hitachi HM6116 MMI 5560 
TI AM26LS31 

CSG MCS2114 lOT IOT6116 6560 
CA3054 RCA CA3026 

MPS2114 MicroPwr MP6116 National DM5489 
CA3054 

EMM 2114 Mitsubishi M5K8725 DM54S289 
SiliconG SG3822 

Fairchild F2114 NEC-Micro "PD446 DM7489 
Sprague ULN-2054 

Fujitsu MB8114 OKI MSM2128 3873 DM74S289 
Thomson-CSF SFC2054 

GTEMicro 2114 MSM5128 3873 DM7589 
CA3059 RCA CA3059 

Hitachi 472114 RCA CDM6116 DM8589 
SiliconG SG3059 

HM2114 Synertek SY2128 MM54S289 
CA3079 RCA CA3079 

IIM472114 SY2129 MM74S289 
Intel 2114 TI TMS4016 NEC-Electron "PB2089 SiliconG 8G3079 

2114A Toshiba TC5516 "PB2289 CA3139 RCA CA3139 

Intersil 2114 TMM2016 Signetics 3101 DAC-08 AMD 1408 

IM2114 MK50240 AMI 850240 3101A 1508 

MicroPwr MP2114 MK50241 AMI 850241 548301 AM1508 

MP2114C MK50242 AMI S50242 7489 SSS1408 

Mitsubishi M5L2114 MK50809 Nallonal ADCOB09 3319 82S25 AD AD1408 

Motorola MCM2114 TI ADC0809 N3101 ADDAC-08 3164 

MCM21L 14 MK50816 Datel DAS-952 N54S289 Datel DAC-08B 
National MM2114 Nallonal AOC0816 3319 N74S289 DAC-18BC 
NEC-Micro "PD2114 TI ADC0816 N8225 DAC-IC8B 
OKI ~'SM2114 3873 MK50817 Nallonal AOC0817 3319 N8255 OAC-IC8Be 26Z1 
Pamisonic MN2114 MK5087 AMI 82859 N82S25 DAC-IC8BM 

,8upertex CM2114 GI AY-5-9559 83101 Fairchild DAC-08 
Synsrlak SY2114 3941 Mitel MT5087 S74S289 M~0802M 

TI TMS4045 National TP50B7 S8225 "A0801 
TMS40L45 Plessey MV5087 S82825 "A0802 

Toshiba TMM314 MK5089 AMI S25089 TI SN5489 Motorola MC1408 
TMM314A Mitel MT5089 8N548289 MC1508 

MK4116 AMD 9016 National TP5089 S"7489 440.863 National DAC-0800 
AM9016 Plessey MV5089 8N74S289 OACOBOO 3320 

Fairchild F16K MK5091 Mitel MT5091 4256 AMD AM27L800 DAC0801 
F4116 MK5092 Mitel MT5092 AM29721 DAC080Z 3320 

Fujitsu MB8116 National TP5092 Fairchild 93421 DAC0806 
Hitachi HM4716 MK5094 National TP5094 93L420 DAC0807 
Intel 2117 MK50981 National TP50981 93L421 OAC0808 3320 
Intersil IM7116 MK50982 National TP50982 Intel 3106 NEC-Electron "PC624 
ITT ITT4116 MK5116 Fairchild 5116 MMI 5531 PMI DAC-08 
Motorola MCM4116 Nallonal TP5116 3337 6531 DAC-09 
National MM5290 SGS M5116 National 93L420 DAC-1408 
NEC-Micro "PD416 MK5117 Fairchild 5116-1 93L421 DAC-1508 
Panasonic MN4116 MK5151 Fairchild 5151 DM548200 DAC1408 
8GS M4116 MK5156 Fairchild 5156 DM74S200 DAC150B 

t Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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AL lERNA 112 SOURCE DIREC70RV 
Ihnullcturer RaptlcamBnt IC Muter Ihnulacturar Rapllcamant IC l.!astlr l.hnullcturBr Replacement IC Mutar Manufacturer RB,llcemant ICl.lullr 
DIVlcl Source Dlvici Pigi Devici Sourci Davici PICI Devlca Sourci Davlca Pigi DIVlcl Sourci DIVlcl Plge 

Motorola Semiconductor LM10B National LM108 LM201 Motorola MC1748 LM239A II a'lI ml Ll.I239A 3317 

Products (Cont'd) LM108A National LM201 PMI CMP-04 
NEG-Electron fJPC154 LM748 PM239A 

DAC-08 Raytheon DAC-08 PMI OP-05 Plessey SL748 RCA CA239A 
Signetics MC1408 OP-06 Raytheon RM748 SiliconG SG239A 

MC1508 OP-07 RGA CA201 LM250 lIallml LlA250 3299 
SE5008 OP-08 CA748 SiliconG SG250 
SE5009 OPOI LM748 LM258 National LM258A 

DC26S10 AMD AM26S10 PM108 Signetics LM201 RCA CA258A 
Fairchild 9640 PM725 fJA748 Signetics LM258 
National DS26S10 Raytheon LM108 SiliconG SG201 TI LM258 
TI AM26 RC725 SG748 LM285 tlallenal Ll.!2B5 3304 

DM74LS353 Fairchild 74LS353 RM725 TI LM201 LM2900 Hitachi HA 17301 
Motorola SN74LS353 RCA CA3493 3351 SN72748P Motorola MC3301 
National DM74LS353 Signetics LM108 fJA748 National LM2900 
SGS T74LS353 SiliconG SGl08 Thomson-GSF SFC2201 LM3301 
TI SI174LS353 933 TI fJA714 SFC2748 Raytheon LM2900 

DS36147 National DS36147 LM109 Fairchild fJ A109 ~LM207 AMD LM207 RC3301 

DS36177 National DS36177 National LM109 National LM207 11 LM2900 

DS8641 National DS8641 SiliconG SG109 RGA CA207 LM2901 Fairchild fJA2901 
LF155 AMD LF155 11 SN55109 SiliconG SG207 fJA3302 

Intersil LF155 Thomson-CSF SFC2l09 TI SN55207 Motorola MC3302 
1/IIImi LF155 3309 LM11 National LMll Thomson-GSF SFC2207 National LM2901 
PMI PM155 LMlll AMD LMlll LM208 AMD LM208 LM3302 
Signetics LF155 AD ADlll AD AD20S 3153 NEG-Electron fJPC2901 

LF156 AMD LF156 Fairchild fJ A111 Fairchild fJ A208 PMI CMP-04 
Intersil LF156 Intersil LMlll MicroPwr MP5505 Raytheon LM2901 
MicroPwr OP-16 MicroPwr COMP-Ol I!.P5508 401.3292 RV3302 

....---. 
lIallanal LF156 3309 COMP-02 op-os RCA CA3302 
PMI OP-16 lIallenzl U.Ull 3317 OP08 Signetics LM2901 

PM156 PMI PMlll National LM208 MC3302 
Signetics LF156 Raytheon LMlll PMI OP-08 SiliconG SG3302 

LF157 AMD LF157 Signetics LMlll OP05 TI LM2901 ~ Intersil LF157 
SiliconG SGlll PM208 LM3302 

MicroPwr OP-17 TI LMlll SiliconG SG208 LM2902 Fairchild fJA2902 

i lIallenal LF157 3309 
Thomson-GSF SFC2111 TI fJA714 Hitachi HA17902 

PMI OP-l7 
LMl12 AMD LMl12 LM209 Fairchild fJA209 National LM2902 

PM157 
National LMl12 Lambda LLM209 NEG-Electron fJPC2902 

LF255 AMD LF255 
LMl17 MicroEng MCE-LMl17 National LM209 Raytheon LM2902 

... 
lIallenal LF255 3309 

lIallenal U.U17 3299 SiliconG SG209 TI LM2902 .. 
PMI PM255 

SiliconG SGl17 Thomson-CSF SFC2209 LM2903 AMD LM311 

LF256 AMD LF256 
TI LMl17 ~LM210 AMD LMll0 AD AD311 

~ lIallcnal LF256 3309 
LM123 Motorola MC78T05 LM210 Fairchild fJA2903 

PMI PM256 
lIalianal U.U23 3299 LM310 

fJA311 
.. 

SiliconG SG123 Intersil LMll0 
LF257 AMD LF257 TI SN55123 LM310 

Intersil LM311 

~ lIalienal LF257 3309 LM124A AMD LM124A National LMll0 
Motorola LM311 

PMI PM257 lIallenal LI.l2903 3317 

LF355 AMD LF355 
National LM124A LM210 W311 3317 F£ Raytheon LM124A LM310 

Intersil LF355 RCA CA124A PMI BUF-Ol 
NEG-Electron fJPC271 

/lallcnal LF355 3309 Signetics LM124A BUF-02 fJPC311 ~ 
PMI PM355 SiliconG SG124 BUF-03 PMI PM311 

~ Signetics LF355 TI LM124A SiliconG SGll0 Raytheon LM311 
LF356 AMD LF356 LM137 MicroEng MCE-LM137 SG210 RCA CA311 

Intersil LF356 llalicnal LlA137 3301 SG310 LM311 

~ llallenal LF356 3309 TI LM137 LM211 AMD LM211 Signetics LM2903 

PMI PM356 LM139 AMD LM139 AD AD211 LM311 
Signetics LF356 Fairchild fJA139 llalional W211 3317 SiliconG SG311 

LF357 AMD LF357 l!allenal U.1139 3317 PMI PM211 TI LM2903 
Intersil LF357 PMI CMP-04 RCA LM211 LM311 
lIalicnzl LF357 3309 PM139 Signetics LM211 Thomson-CSF SFC2311 -
PMI PM357 Raytheon LM139 SiliconG SG211 SFC3111 

LM10l AMD LM10l RCA CA139 TI LM211 LM2904 National LM2904 

AD AD10l Signetics LM139 Thomson-GSF SFC2211 RCA CA2904 

Fairchild fJ A101 SiliconG SG139 LM212 AMD LM212 TI LM2904 
Intersil AD10l TI LM139 SiliconG SG212 LM293 ' Fairchild fJA293 
Raytheon LM10l LM139A AMD LM139A LM217 MicroEng MCE-LM217 !lalianal L!.1293 3317 

Signetics LM10l lIalianal L1.1139A 3317 IIalional LI.I217 3299 Signetics LM293 
SiliconG SG101 PMI CMP-04 SiliconG SG217 TI LM293 

TI LM101 PM139A TI LM217 LM301 AD AD301 
Thomson-CSF SFC2101 RGA GA139A LM223 Lambda LLM223 Fairchild LM301 

~LM107 AMD LM107 SiliconG SG139A !lallanal W223 32S9 fJA301A 

AD AD741S 3153 LM150 Iblienal LImo 3299 SiliconG SG223 Intersil AD301 

Intersil LM107 SiliconG SG150 LM224 AMD LM224 National LM301 
National LM107 LM158 National LM158A Fairchild fJA224 LM301A 
Raytheon LM107 Raytheon RM4139 National LM224 NEG-Electron fJPC157 
SiliconG SG107 RCA CA158A Raytheon LM224 fJPC301 
TI LM107 Signetics LM158 RCA CA224 Raytheon LM301 

SN55107 TI LM158 Signetics LM224 RCA CA301 
Thomson-GSF SFC2107 LM185 lIallenal LI.1185 3304 SiliconG SG224 LM301 

LM108 AMD LM108 LM193 Fairchild FC193A 11 LM224 Signetics LM301 
AD AD10a 3153 fJA193 LM239 AMD LM239 SiliconG SG301 
Fairchild fJA108 lIalienal u.n93A 3317 Fairchild fJ A239 TI LM301 

fJA725 Signetics LM193 lIalienal LI.I239 3317 LM301A 
Intel ISBC108 TI LMl93 PMI CMP-04 Thomson-GSF SFC2301 
Intersil ICL 108 LM201 AMD 748 PM239 Toshiba TA7506 

LM108 LM201 Raytheon LM239 LM307 AMD LM307 
MicroPwr MP5501 AD AD201 RCA CA239 AD AD741J 3153 

MP5505 Fairchild fJA201 Signetics LM239 Intersil LM307 
UP550a 401.3292 fJA748 SiliconG SG239 National LM307 
OP-05 Intersil LM748 TI LM239 Raytheon LM307 
OP08 fJ A748 LM239A AMD LM239A RCA CA307 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Motorola Semiconductor LM324 Exar XR3403 3207 LM741 Toshiba TA7504 MC10136 Signetics 10136 

Products (Cont'd) XR3403C M5140 Motorola MC1358 MC10137 Fairchild Fl0137 
Fairchild !lA324 MC1364 Signetics 10137 

LM307 SiliconG SG307 !lA3403 National LM3064 MC10138 Signetics 10138 
TI LM307 Motorola MC3403 RCA CA3064 MC10141 Fairchild Fl0141 
Thomson-CSF SFC2307 National LM324 CA3065 Signetics 10141 

LM308 AMO LM308 NEC-Electron !lPC324 Sanyo LA 1365 MC10158 Fairchild F10158 
AD AD30B 3153 NEC-Micro !lPC324 TI SN76666 Signetics 10158 
Burr-Brown 3500 Raytheon LM324 MC10l00 Fairchild Fl0l00 MC10159 Fairchild Fl0159 

3501 RC3403 Signetics 10100 Signetics 10159 
Fairchild !lA308 RC4137 MC10l0l Fairchild Fl0101 MC10160 Fairchild Fl0160 
Intersil AD308 RCA CA324 Hitachi HD10l0l Hitachi HD10160 

LM308 LM324 Signetics 10101 Signetics 10160 
MicroPwr MP5505 Sanyo LA6324 MC10l02 Fairchild Fl0102 MC10161 Fairchild Fl0161 
National LM308 Signetics LM324 Hitachi HD10102 Hitachi HD10161 
Raytheon LM308 MC3403 Signetics 10102 NEC-Electron !lPB 10161 
SiliconG SG308 SiliconG SG324 MC10103 Fairchild Fl0103 Signetics 10161 

LM309 AMD LM309 TI LM324 Signetics 10103 MC10162 Fairchild Fl0162 
Fairchild !lA309 MC3403 MC10104 Fairchild Fl0l04 Hitachi HD10162 

!lA7805 LM339 AMD LM339 Hitachi HD10l04 Signetics 10162 
Lambda LLM309 LM339A Signetics 10104 MC10164 Fairchild Fl0164 

LMC7805 Fairchild !lA339 MC10105 Fairchild Fl0105 Hitachi HD10164 

L!lA7805 Hitachi HA17901 Hitachi HD10l05 Signetics 10164 
Motorola MC7805 National LM339 3317 Signetics 10105 TI SN10164 

National LM309 NEC-Electron !lPC339 MC10l06 Fairchild Fl0l06 MC10165 Fairchild Fl0165 

LM7805 NEC-Micro !,PC339 Hitachi HD10l06 Hitachi HD10165 

NEC-Electron !lPC7805 PMI CMP-04 Signetics 10106 Signetics 10165 

SGS L7805 PM339A MC10l07 Fairchild Fl0107 MC10168 Fairchild F10168 

L7810 Raytheon LM339 Hitachi HD10l07 MC10170 Signetics 10170 

SiliconG SG309 RCA CA339 Signetics 10107 MC10171 Fairchild Fl0171 

SG340-05 CA339A MC10l09 Fairchild Fl0l09 Signetics 10171 

SG340-5 LM339 Hitachi HD10l09 MC10172 Fairchild Fl0172 

TI !lA7805 SiliconG SG339 Signetics 10109 Signetics 10172 

Thomson-CSF SFC2309 TI LM339 MC10l10 Fairchild Fl0ll0 MC10173 Fairchild Fl0173 

Toshiba TA78005 LM350 Fairchild !lA78HGA Hitachi HD10ll0 Signetics 10173 

tLM310 AMD LMll0 National lM350 3299 Signetics 10110 MC10174 Fairchild Fl0174 

LM210 SiliconG SG350 MC10lll Fairchild Fl0lll Hitachi HD10174 

LM310 LM358 National LM358A Hitachi HD10lll Signetics 10174 

Intersil LMll0 NEC-Electron !lPC358 Signetics 10111 TI SN10174 

LM310 RCA CA358A MC10113 Fairchild Fl0113 MC10175 Fairchild Fl0175 

National LMll0 LM358 Signetics 10113 Hitachi HD10175 

LM210 Sanyo LA6358 MC10114 Fairchild Fl0114 Signetics 10175 

LM310 Signetics LM358 Signetics 10114 TI SN10175 

PMI BUF-Ol NE532 MC10115 Fairchild Fl0115 MC10176 Fairchild Fl0176 

BUF-02 TI LM358 Signetics 10115 Signetics 10176 

BUF-03 lM385 National LM385 MC10116 Fairchild Fl0116 MC10177 Fairchild Fl0177 
MC10178 Fairchild' Fl0178 

SiliconG SGll0 LM393 Fairchild !lA393 Hitachi HD10116 
Signetics 10178 

SG210 National lM393 3317 National DM10116 
SG310 Sanyo LA6393 Signetics 10116 

MC10179 Fairchild Fl0179 
Hitachi HD10179 

LM311 AMD LM311 Signetics LM393 MC10117 Fairchild Fl0117 Signetics 10179 
AD AD311 TI LM393 Hitachi HD10117 MC10180 Fairchild Fl0180 
Fairchild !lA2903 LM710 Fairchild !lA710 Signetics 10117 Hitachi HD10180 

!lA311 MicroPwr COMP-Ol MC10llB Fairchild Fl0118 Signetics 10180 
Intersil LM311 COMP-02 Hitachi HD10118 MC10181 Fairchild Fl0181 
Motorola LM2903 Motorola MCmO Signetics 10118 Hitachi HD10181 
National lM2903 3317 National lM710 3317 MC10119 Fairchild Fl0119 Signetics 10181 

lM311 3317 PMI CMP-Ol Hitachi HD10119 MC10186 Fairchild Fl0186 
NEC-Electron !lPC271 CMP-02 Signetics 10119 Signetics 10186 

!lPC311 Raytheon RM710 MC10121 Fairchild Fl0121 MC10188 Signetics 10188 
PMI PM311 SiliconG SG710 Hitachi HD10121 MC10189 Signetics 10189 
Raytheon LM311 TI !lA710 Signetics 10121 MC10190 Signetics 10190 
RCA CA311 Thomson-CSF SFC2710 MC10123 Fairchild Fl0123 MC10191 Signetics 10191 

LM311 lM741 AMD 741 Signetics 10123 MC10192 Fairchild Fl0192 
Signetics LM2903 SSS741 MC10124 Fairchild Fl0124 Signetics 10192 

LM311 AD AD741 3153 Hitachi HD10124 MC10195 Signetics 10195 
SiliconG SG311 Fairchild 3871 Signetics 10124 MC10210 Fairchild Fl0210 
TI LM2903 !lA741 MC10125 Fairchild Fl0125 Signetics 10210 

LM311 Hitachi HA17741 Hitachi HD10125 MC10211 Fairchild Fl0211 
Thomson-CSF SFC2311 Intersil AD741 Signetics 10125 Signetics 10211 

SFC3111 ICL741 MC10128 Signetics 10128 MC10212 Fairchild Fl0212 
LM312 AMD AMLMl12 MicroPwr MP5501 MC10129 Signetics 10129 Signetics 10212 

AMLM212 MP5502 401.3292 MC10130 Fairchild Fl0130 MC10216 Fairchild Fl0216 
AMLM312 OP-02 Hitachi HD10130 Signetics 10216 
LM312 Mostek MK3871 Signetics 1010130 MC10231 Fairchild Fl0231 

National LM312 Motorola MC1741 10130 Signetics 10231 
SiliconG SG311B National LM741 MC10131 Fairchild Fl0131 MC10501 Fairchild Fl0501 

LM317 Fairchild !lA317 NEC-Electron !lPC151 Hitachi HD10131 MC10502 Fairchild F10502 
MicroEng MCE-LM317 !lPC741 Signetics 10131 MC10503 Fairchild Fl0503 
National lM317 3299 PMI OP-02 MC10132 Fairchild Fl0132 MC10504 Fairchild Fl0504 
SiliconG SG317 OPOl Hitachi HD10132 MC10505 Fairchild Fl0505 
TI LM317 PM741 Signetics 10132 MC10506 Fairchild Fl0506 

LM317M National LM317M SSS741 MC10133 Fairchild Fl0133 MC10507 Fairchild Fl0507 
LM323 Fairchild SH0323 Raytheon RC741 Hitachi HD10133 MC10509 Fairchild Fl0509 

SH323 RM741 Signetics 10133 MC10513 Fairchild Fl0513 
!lA7BH05 RCA CA3056 MC10134 Fairchild Fl0134 MC10514 Fairchild Fl0514 

Lambda LAS1405 CA741 Hitachi HD10134 MC10515 Fairchild Fl0515 
LAS1905 Signetics !lA741 Signetics 10134 MC10516 Fairchild Fl0516 

Motorola MC78T05C SiliconG SG300 MC10135 Fairchild Fl0135 MC10524 Fairchild Fl0524 
National lM323 3299 SG741 Signetics 10135 MC10525 Fairchild Fl0525 
SiliconG SG323 TI !lA741 MC10136 Fairchild Fl0136 MC10530 Fairchild Fl0530 

LM324 AMD LM324 Thomson-CSF SFC2741 Hitachi HD10136 MC10531 Fairchild Fl0531 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Motorola Semiconductor MC14000 RCA CD4000 MC14014 National CD4014 ~MC14023 RCA CD4023 

Producttl (Cont'd) SGS HCF4000 RCA CD4014 SGS HCF4023 
Signetics HEF400 SGS HCF4014 Signetics HEF4023 

MC10535 Fairchild F10535 SSS SCL4000 Signetics HEF4014 SSS SCL4023 

MC10541 Fairchild Fl0541 Solitron CM4000 SSS SCL4014 Solitron CM4023 

MC10558 Fairchild Fl0558 MC14001 Fairchild F4001 Solitron CM4014 Toshiba TC4023 

MC10562 Fairchild Fl0562 Hitachi HD14001 Toshiba TC4014 ~MC14024 Fairchild F4024 
MC10564 Fairchild Fl0564 National CD4001 MC14015 Fairchild F4015 Hitachi HD14024 

MC10566 Fairchild Fl0566 MM74C02 Hitachi HD14015 National CD4024 

MC10574 Fairchild Fl0574 OKI MSM4001 National CD4015 RCA CD4024 

MC10576 Fairchild F10576 RCA CD4001 MM74C164 SGS HCF4024 

MC12015 l:alle:11 D81:615 2771 Sanyo LC4001B OKI MSM4015 Signctics HEF4024 
MC12016 Ilallcnal D88616 2771 SGS HCF4001 RCA CD4015 SSS SCL4024 

Plessey SP8793 Signetics HEF4001 Sanyo LC4015 Solitron CM4024 

MC12017 llallenal DS8617 2771 SSS SCL4001 SGS HCF4015 Toshiba TC4024 

MC12071 National DS8621 Solitron CM4001 'Signetics HEF4015 ~MC14025 Fairchild F4025 

MC1309 Sprague ULN-3809 Toshiba TC4001 SSS SCL4015 Hitachi HD14025 

MC1324 Sprague ULN-2224 MC14002 Fairchild F4002 Solitron CM4015 National CD4025 

MC1327 Motorola TDA1327 Hitachi HD14002 Toshiba TC4015 RCA CD4025 
TI SN76227 National CD4002 MC14016 Fairchild F4016 SGS HCF4025 

MC1339 Exar XR4739 RCA C04002 F4066 Signetics HEF4025 
Fairchild !lA739 SGS HCF4002 Hitachi HD14016 SSS SCL4025 

!lA749 Signetics HEF4002 HD14066 Solitron CM4025 
Uallenal LI.113D3 3325 SSS SCL4002 MicroPwr MP7516 Toshiba TC4025 
Raytheon RC4739 Solitron CM4002 .. Motorola MC14066 ~MC14027 Fairchild F4027 
SGS TBA231 TI TP4002 National CD4016 Hitachi HD14027 

TI SN76131 Toshiba TC4002 CD4066 National CD4027 

SN76149 MC14006 Fairchild F4006 RCA CD4016 MM74C76 
r--

MC1350 TI SN76600 Hitachi H014006 C04066 OKI MSM4027 

Thomson-CSF ESM 1350 National CD4006 Sanyo LC4016 RCA CD4027 

MC1351 TI SN76651 RCA CD4006 LC4066 Sanyo LC4027 

MC1352 Fairchild ULN-2136 SGS HCF4006 SGS HCF4016 SGS HCF4027 
HCF4066 

I Motorola MC1357 SSS SCL4006 Signetics HEF4027 

RCA CA1352 Solitron CM4006 Signetics HEF4016 SSS SCL4027 ;: 
CA2111 Toshiba TC4006 HEF4066 Solitron CM4027 

CA3014 MC14007 Fairchild F4007 N4066 ~MC14028 Fairchild F4028 
Sanyo LA1352 Hitachi H014007 SSS SCL4016 Hitachi HD14028 

6; 
Sprague ULN-2111 National CD4007 SCL4066 National CD4028 S. ULN-2136 RCA CD4007 Solitron CM4016 MM74C42 

TI SN76642 SGS HCF4007 CM4066 OKI MSM4028 8 
SN76643 Signetics HEF4007 HCF4016 Sanyo LC4028 

Toshiba TC4016 flit 
SN76650 SSS SCL4007 

TC4066 
SGS HCF4028 ffil SN76669 Solitron CM4007 Signetics HEF4028 

MC1355 RCA CA3013 Toshiba TC4007 MC14017 Fairchild F4017 SSS SCL4028 

MC1357 Fairchild ULN-2136 MC14008 Fairchild F4008 Hitachi H014017 Solitron CM4028 
,_} 

Motorola MC1352 Hitachi HD14008 
National CD4017 Toshiba TC4028 @ 

RCA CA1352 National CD4008 
RCA CD4017 

~MC14029 Fairchild F4029 

CA2111 MM74C83 
SGS HCF4017 National CD40192 ~ 

CA3014 RCA CD4008 
Signetics HEF4017 CD4029 1-

Sanyo LA1352 SGS HCF4008 
SSS SCL4017 RCA CD40192 

~ 
Solitron CM4017 

Sprague ULN-2111 Signetics HEF4008 Toshiba TC4017 CD4029 
ULN-2136 SSS SCL4008 MC14018 Fairchild F4018 SGS HCF40192 

TI SN76642 Solitron CM4008 Hitachi HD14018 HCF4029 

SN76643 Toshiba TC4008 National CD401B Signetics HEF40192 a SN76650 MC1400AU10 PMI REF-OIEZ RCA CD401B SSS SCL4029 

SN76669 MC1400AU5 PMI REF-02EZ SGS HCF4018 SCL4192 

MC1358 Motorola M5140 MC14011 Fairchild F4011 Signetics HEF4018 Solitron CM4029 
MC1364 Hitachi HD14011 SSS SCL4018 Toshiba TC40192 

National LM3064 National CD4011 Solitron CM4018 TC4029 
RCA CA3064 MM74COO Toshiba TC401B MC1403 AD AD1403 3178 '-----

CA3065 OKI MSM4011 ~MC14020 Fairchild F4020 SiliconG SG1403 
Sanyo LA1365 RCA CD4011 Hitachi HD14020 MC14032 Hitachi HD14032 

TI SN76666 Sanyo LC4011 National CD4020 RCA CD4032 

MC1364 Motorola M5140 SGS HCF4011 RCA CD4020 SGS HCF4032 

MC1358 Signetics HEF4011 SGS HCF4020 Solitron CM4032 

National LM3064 SSS SCL4011 Signetics HEF4020 Toshiba TC4032 

RCA CA3064 Solitron CM4011 SSS SCL4020 MC14034 Fairchild F4034 
CA3065 Toshiba TC4011 SOlitron CM4020 Hitachi H014034 

Sanyo LA1365 MC14012 Fairchild F4012 Toshiba TC4020 National CD4034 

TI SN76666 Hitachi HD14012 ~MC14021 Fairchild F4021 RCA CD4034 

MC1389 Hitachi HAl137 National CD4012 Hitachi HD14021 SGS HCF4034 

LA1230 RCA CD4012 National CD4021 SSS SCL4034 

National CA3089 SGS HCF4012 RCA CD4021 Solitron CM4034 
Lr.I3DS9 3325.3327 Signetics HEF4012 SGS HCF4021 Toshiba TC4034 

RCA CA3089 SSS SCL4012 Signetics HEF4021 MC14035 Fairchild F4035 
Sanyo LA1230 Solitron CM4012 SSS SCL4021 Hitachi HD14035 

LA3089 Toshiba TC4012 SOlitron CM4021 National CD4035 
SGS TCA3089 MC14013 Fairchild F4013 Toshiba TC4021 RCA CD4035 

TDA1200 Hitachi HD14013 ~MC14022 Fairchild F4022 SGS HCF4035 
Signetics CA3089 National CD4013 Hitachi HD14022 Signetics HEF4035 
Siliconix CA3089 MM74C74 National CD4022 SSS SCL4035 
TI SN76689 OKI MSM4013 RCA CD4022 Solitron CM4035 

MC1391 National LM1391 RCA CD4013 SGS HCF4022 Toshiba TC4035 
RCA CA1391 Sanyo LC4013 Signetics HEF4022 MC14038 Hitachi HD14038 
TI SN76591 SGS HCF4013 SSS SCL4022 RCA CD4038 

MC1394 National LM1394 Signetics HEF4013 Solitron CM4022 SGS HCF4038 
RCA CA1394 SSS SCL4013 Toshiba TC4022 Solitron CM4038 
TI SN76594 Solitron CM4013 tMC14023 Fairchild F4023 Toshiba TC4038 

MC1398 RCA CA1398 Toshiba TC4013 Hitachi HD14023 MC1404-10 HybridSys HSREFOI 
TI SN76298 MC14014 Fairchild F4014 National CD4023 1.1IcrDP~r r.IP5532 401.3292 

MC14000 National CD4000 Hitachi HD14014 MM74Cl0 REF-Ol 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Motorola Semiconductor MC14051 PMI DMX-BB MC14069 OKI MSM4069 MC140B Datel DAC-OBB 
Products (Cont'd) MUX-OB RCA CD4069 DAC-IBBC 

MUX-BB Sanyo LC4069 DAC-ICBB 
MC1404-10 Motorola FtlC1504-10 2761 RCA CD4051 SGS HC4069 DAC-IC8BC 2621 

PMI REF-01 SGS HCF4051 HCF4069 DAC-ICBBM 
TeledyneS 9496 Signetics HEF4051 Signetlcs HEF4069 Fairchild DAC-OB 

MC1404-5 PMI REF-02 Siliconix DG508 SSS SCL4069 MAOB02M 
MC14040 Fairchild F4040 DG508A 2804 SCL4449 !,AOB01 

Hitachi HD14040 TeledyneP 4554 Solitron CM4069 !,AOB02 
National CD4040 MC14052 Burr-Brown MPC4D Toshiba TC4069 Motorola DAC-OB 
RCA CD4040 Datal MXD-409 2622 MC14070 Fairchild F4070 MC150B 
SGS HCF4040 Fairchild F4052 Hitachi HD14070 National DAC-OBOO 
Signetics HEF4040 Harris HI509 National CD4070 DAC0800 3320 
SSS SCL4040 HI509A MM74CB6 DACOB01 
Solitron CM4040 Intersil IH620B RCA CD4070 DAC0802 3320 Toshiba TC4040 MicroPwr MP7509 SGS HCF4070 DACOB06 MC14042 Fairchild F4041 National LF11509 3318 Signetics HEF4070 DACOB07 F4042 LF13509 SSS SCL4070 DAC0808 3320 Hitachi HD14042 PMI MUX-24 Solitron CM4070 NEC-Electron !,PC624 National CD4041 RCA CD4052 MC14071 Fairchild F4071 

CD4042 SGS HCF4052 PMI DAC-OB 

RCA CD4041 Signetics HEF4052 
Hitachi HD14071 DAC-09 

CD4042 Siliconix DG509 
National CD4071 DAC-1408 

SGS HCF4041 DG509A 2804 
MM74C32 DAC-1508 

HCF4042 TeledyneP 4553 
OKI MSM4071 DAC140B 

Signetics HEF4041 MC14053 Fairchild F4053 RCA CD4071 DAC1508 
HEF4042 National CD4053 Sanyo LC4071 Raytheon DAC-OB 

~ SSS SCL4041 RCA CD4053 SGS HCF4071 Signetics MC1408 
"::,1, SCL4042 SGS HCF4052 Signetics HEF4071 MC1508 

W~:,;,,~, Solitron CM4041 Signetics HEF4053 SSS SCL4071 SE500B 
CM4042 SSS SCL4053 Solitron CM4071 SE5009 

H::'~} Toshiba TC4042 Solitron CM4053 Toshiba TC4071 MC140B1 Fairchild F40B1 
MC14043 Hitachi HD14043 Toshiba TC4053B MC14072 Fairchild F4072 Hitachi HD140B1 r,'· National CD4043 MC14060 National CD4060 Hitachi HD14072 National CD40B1 ',::'0) RCA CD4043 RCA CD4060 National CD4072 MM74C08 '~; SGS HCF4043 SGS HCF4060 RCA CD4072 

OKI MSM4081 

'Irt Signetics HEF4043 Signetics HEF4060 SGS HCF4072 RCA CD40B1 
f;'; SSS SCL4043 SSS SCL4060 Signetics HEF4072 

Sanyo LC40B1 
Solitron CM4043 MC14066 Fairchild F4016 SSS SCL4072 

~, Toshiba TC4043 F4066 Toshiba TC4072 SGS HCF4081 
""- MC14044 Fairchild F4044 Hitachi HD14016 MC14073 Fairchild F4073 Signetics HEF4081 

I 
,-

SSS SCL40B1 Hitachi HD14044 HD14066 Hitachi HD14073 
Solitron CM4081 National CD4044 MicroPwr MP7516 National CD4073 , 

RCA CD4044 Motorola MC14016 RCA CD4073 Toshiba TC40B1 

SGS HCF4044 National CD4016 SGS HCF4073 MC140B2 Fairchild F40B2 
,0 Signetics HEF4044 CD4066 Signetics HEF4073 Hitachi HD140B2 

,~, SSS SCL4044 RCA CD4016 SSS SCL4073 National CD40B2 

·m 
Solitron CM4044 CD4066 Solitron CM4073 RCA CD40B2 
Toshiba TC4044 Sanyo LC4016 Toshiba TC4073 SGS HCF40B2 

" -~ MC14046 Fairchild F4046 LC4066 MC14075 Fairchild F4075 Signetics HEF4082 
Hitachi HD14046 SGS HCF4016 Hitachi HD14075 SSS SCL40B2 

@ National CD4046 HCF4066 National CD4075 Toshiba TC40B2 
RCA CD4046 Signetics HEF4016 RCA CD4075 MC14093 Fairchild F4093 

~'et 
SGS HCF4046 HEF4066 SGS HCF4075 Hitachi HD14093 
SSS SCL4046 N4066 Signetics HEF4075 National CD4093 

'~ Solitron CM4046 SSS SCL4016 SSS SCL4075 OKI MSM4093 
""'" MC14049 Fairchild F4049 SCL4066 Solitron CM4075 RCA CD4093 

!~C ,'" Hitachi HD14049 Solitron CM4016 Toshiba TC4075 Sanyo LC4093 

3 N3.tiCf13.1 CD4049 CM4066 MC14076 Fairchild F4076 SGS HCF4093 
, " OKI MSM4049 HCF4016 Hitachi HD14076 Signetics HEF4093 

RCA CD4009 Toshiba TC4016 
National CD4076 SSS SCL4093 

CD4049 TC4066 
MM54C173 Toshiba TC4093 

Sanyo LC4049 MC14067 AD AD7506 
MM74C173 MC14094 Hitachi HD14094 

SGS HCF4049 Burr-Brown MPC16S 
RCA CD4076 RCA CD4094 

Signetics HEF4049 Dalel MV-1606 2622 
SGS HCF4076 SGS HCF4094 

SSS SCL4049 UX-1606 2622 Signetics HEF4094 
Solitron CM4049 Signetics HEF4076 Fairchild F4067 SSS SCL4094 
Toshiba TC4049 Harris HI1840 SSS SCL4076 

MC1405 Siliconix LD111 HI506 Solitron CM4076 Toshiba TC4094 

MC14050 Fairchild F4050 HI506A Toshiba TC4076 MC14097 Fairchild F4097 

Hitachi HD14050 Intersil IH6116 MC14077 Fairchild F4077 RCA CD4097 

National CD4050 MicroPwr MP7506 Hitachi HD14077 SGS HCF4097 

RCA CD4010 PMI MUX-16 National CD4077 MC14099 Hitachi HD14099 

CD4050 RCA CD4067 RCA CD4077 National CD4099 

SGS HCF4050 SGS HCF4067 SGS HCF4077 RCA CD4099 

Signetic's HEF4050 Signetics HEF4067 Signetics HEF4077 SGS HCF4099 

SSS SCL4050 Siliconix DG506 SSS SCL4077 SSS SCL4099 

Solitron CM4050 MC1406B Fairchild F406B Solitron CM4077 Toshiba TC4099 

Toshiba TC4050 Hitachi HD1406B MC1407B Fairchild F4078 MC1411 Exar XR2001 

MC14051 AD AD7501 RCA CD4068 Hitachi HD14078 XR2201 3200 
Burr-Brown MPCBS SGS HCF406B RCA CD4078 Fairchild 9665 
Dalel 1.1X-80B 2622 Signetics HEF406B SGS HCF4078 Mitsubishi M54524 
Fairchild F4051 SSS SCL406B Signetics HEF407B Motorola ULN2001 
Harris HI1B1B SCL4412 SSS SCL407B XR2201 

HI50B Solitron CM406B Solitron CM407B NEC-Micro UPA2001 
HI50BA TI UCN4B10 Toshiba TC4078 RIFA PBD352301 

Hitachi HD14051 Toshiba TC406B MC140B AMD 1408 PBD352311 
Intersil IH610B MC14069 Fairchild F4069 150B Sanyo LB1231 
MicroPwr MP7501 Hitachi HD14069 AM1508 SGS L201 

MP750B National CD4069 SSS140B Signetics ULN2001 
lIalional LF1150B 331B MM54C04 AD AD1408 SiliconG SG2001 

LF13508 MM74C04 ADDAC-OB 3164 SG3B51 

~ Dlscontmued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted, 
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r.'lotorola Semiconductor MC141GO Fairchild F401GO MC14502 Signetics HEF4502 MC14518 Signetics HEF4518 

Producto (Cont'd) Hitachi HD14160 SSS SCL4502 SSS SCL4518 
National CD40160 MC14503 Fairchild F40097 Solitron CM4518 

MC1411 Sprague ULN-2001 MM54C160 Hitachi HD14503 Toshiba TC4518 

ULN-2021 MM74C160 National CD4503 MC14519 Hitachi HD14519 

ULS-2001 RCA CD40160 MM80C97 HD4519 
ULS-2011 SGS HCF40160 RCA CD4503 National CD4519 

TI SN75466 Signetics HEF4060 Signetics HEF40097 RCA CD4519 
ULN2001 SSS SCL4160 MC14504 Fairchild F4104 Signetics HEF4519 

Toshiba TD62001 Toshiba TC40160 GTE Micro G4104 MC14520 Fairchild F4520 

TD62101 MC14161 Fairchild F40161 Mitel MD4104 Hitachi HD14520 

MC1412 Exar XR2002 Hitachi HD14161 National 1.11.14104 National CD4520 

XA2202 3200 National CD40161 RCA CD40109 OKI MSM4520 
Fairchild 9666 MM54C161 SGS HCF40109 RCA CD4520 

MC1412 MM74C161 Signetics HEF4104 Sanyo LC4520 

Mitsubishi M54525 RCA CD40161 MC14505 Signetics HEF4505 SGS HCF4520 

Motorola ULN2002 SGS HCF40161 MC1450B Hitachi HD1450B Signetics HEF4520 
NEC-Micro UPA2002 Signetics HEF40161 HD74147 SSS SCL4520 

RIFA PBD352304 SSS SCL4161 National DM74147 Solitron CM4520 

PBD352314 Toshiba TC40161 RCA CD4508 Toshiba TC4520 

Sanyo LB1232 MC14162 Fairchild F40162 SGS HCF450B MC14521 Fairchild F4521 

SGS L202 Hitachi HD14162 Signetics 74147 RCA CD4045 

Signetics NE56202 National CD40162 HEF4508 SGS HCF4045 

SiliconG SG2002 MM54C162 N82147 Signetics HEF4521 

Sprague ULN-2002 MM74C162 SSS SCL450B SSS SCL4445 

ULN-2022 RCA CD40162 Solitron CM4508 Solitron CM4045 

ULS-2002 SGS HCF40162 TI Srl74147 082 Toshiba TC4521 
Signetics HEF40162 Toshiba TC4508 MC1452100 RCA CD22100 749.753 

~ 

TI SN75467 
ULN2002 SSS SCL4162 MC14510 Fairchild F4510 SGS M22100 

Toshiba TD62002 Toshiba TC40162 Hitachi HD14510 MC14522 Fairchild F4522 

MC1413 Exar XR2003 MC14163 Fairchild F40163 National CD4510 Hitachi HD14522 

XR2203 3200 Hitachi HD14163 RCA CD4510 National CD4522 

XR2204 3200 National CD40163 SGS HCF4510 RCA CD4522 

I 
Fairchild 9667 MM54C163 Signetics HEF4510 Signetics HEF4522 

9668 MM74C163 SSS SCL4510 SSS SCL4522 

MC1413 RCA CD40163 Solitron CM4510 Toshiba TC4522 

r.latcrola r:'C1416 2753 SGS HCF40163 Toshiba TC4510 MC14526 Fairchild F4526 
ULN20003 Signetics HEF40163 MC14511 Fairchild F4511 Hitachi HD14526 

ULN2003 SSS SCL4163 Hitachi HD14511 National CD4526 
.~ 

ULN2004 Toshiba TC40163 Mitel MD4511 Signetics HEF4526 ~j 
MMI 4511 

RIFA PBD352303 MC14174 Fairchild F40174 
National CD4511 

SSS SCL4526 

I Sanyo LB1233 Hitachi HD14174 
NEC-Micro !,PD4511 

Toshiba TC4526 

LB1234 National CD40174 MC14527 Fairchild F4527 

SGS L203 MM54C174 RCA CD4511 Hitachi HD14527 
SGS HCF4511 

L204 MM74C174 Signetics HEF4511 
National CD4527 

Signetics ULN2003 RCA CD40174 
SSS . SCL4511 

RCA CD4527 

ULN2004 SGS HCF40174 SGS HCF4527 

SiliconG Signetics HEF40174 
Solitron CM4511 Signetics HEF4527 

~ SG2003 Toshiba TC4511 
SG2004 SSS SCL4174 MC14512 Fairchild F4512 

SSS SCL4527 

Sprague ULN-2003 Toshiba TC40174 Hitachi HD14512 Toshiba TC4527 

ULN-2004 MC14175 Fairchild F40175 TR4527 

@ National CD4512 
ULN-2023 Hitachi HDI4175 RCA CD4512 MC14528 Fairchild F4528 

~ ULS-2003 National CD40175 SGS HCF4512 Hitachi HD1452B 
ULS-2004 MM54C175 SSS SCL4512 National CD452B 

TI SN75468 MM74C175 Toshiba TC4512 MM74C221 

ULN2003 Signetics HEF40175 MC14514 Fairchild F4514 RCA CD4098 

ULN2004 Toshiba TC40175 Hitachi HD14514 SGS HCF4098 

Toshiba TD62003 MC14194 Fairchild F40194 National CD4514 Signetics HEF452B 

TD62004 Hitachi 11014194 RCA CD4514 SSS SCL4528 

MC1414 Illllmi Lr.11414 3317 RCA CD40194 SGS HCF4514 Toshiba TC4528 -... 

TI TL514 SGS HCF40194 Signetics HEF4514 MC14531 Fairchild F4531 

TL720 Signetics HEF40194 SSS SCL4514 Hitachi HD14531 

MC1416 Exar XR2003 MC1436 Dat&1 AU-464-2 2622 SOlitron CM4514 RCA CD40101 

XR2203 3200 Ilurls IlA-2645 3232.3287 Toshiba TC4514 SGS HCF40101 

XR2204 3200 Motorola MC1439 MC14515 Fairchild F4515 Signetics HEF4531 

Fairchild 9667 National LM1436 Hitachi HD14515 SSS SCL4531 

9668 LM343 National CD4515 Toshiba TC4531 

MC1413 SiliconG SG1436 RCA CD4515 MC14532 Fairchild F4532 

r.1Qlcrcla r.1C1413 2753 TeledyneP. 1332 SGS HCF4515 Hitachi HD14532 

ULN20003 MC1439 D;ltl Ar.I-464-2 2622 Signetics HEF4515 RCA CD4532 

ULN2003 Ilurls HA-2645 3232.3287 SSS SCL4515 SGS HCF4532 

ULN2004 Motorola MC1436 Solitron CM4515 Signetics HEF4532 

RIFA PBD352303 National LM1436 Toshiba TC4515 SSS SCL4532 

Sanyo LB1233 LM343 MC14516 Fairchild F4516 Toshiba TC4532 

LB1234 SiliconG SG1436 Hitachi HD14516 MC14533 Fairchild F4553 

SGS L203 TeledyneP 1332 National CD4516 Hitachi HD14553 
L204 MCI4404 roCA CD22404 749 RCA CD4516 Motorola MC14553 

Signetics ULN2003 MCI4413 RCA CD22413 749 SGS HCF4516 MC14534 Hitachi HD14534 
ULN2004 MCI4414 RCA CD22414 749 Signetics HEF4516 Signetics HEF4534 

SiliconG SG2003 MCI4416 FlCA CD22416 749 SSS SCL4516 MC14536 RCA CD4536 
SG2004 MCI4419 nCA CD22419 749 Solitron CM4516 MC14538 National CD4538 

Sprague ULN-2003 MCI4433 TeledyneS 14433 Toshiba TC4516 OKI MSM4538 
ULN-2004 14433A MC14517 Hitachi HD14517 Signetics HEF4538 
ULN-2023 MCI4443 Fairchild !,A9708 RCA CD4517 MC14539 Fairchild F4539 
ULS-2003 Motorola MC14447 Signetics HEF4517 Hitachi HD14539 
ULS-2004 MCI4447 Fairchild !,A9708 SSS SCL4517 Signetics HEF4539 

TI SN75468 Motorola MC14443 MC14518 Fairchild F4518 Toshiba TC4539 
ULN2003 MC1445 TI MC1445 Hitachi HD14518 MC14541B RCA CD4541B 
ULN2004 MC14502 Hitachi HD14502 National CD4518 Signetics HEF4591 

Toshiba TD62003 RCA CD4502 RCA CD4518 MC14543 Fairchild F4543 
TD62004 SGS HCF4502 SGS HCF4518 Hitachi HD14543 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Motorola Semiconductor MC1458 Raytheon RC1458 MC1489 TI MC1489A MC1536 SiliconG SG1536 
Products (Cont'd) RC1558 SN75189 MC1537 Raytheon RM1537 

RC4558 SN75189A MC1555 Cherry CS555 
MC14543 National CD4543 RM1558 SN85189 Exar XR555 

RCA CD4055 RM4558 MC1489A AMD MC1489 XR555M 
CD4056 RCA CA1458 Exar XR1489 Fairchild IlA555 
CD4543 CA1558 .XR14B9A 3188 Hitachi HA 17555 

Signetics HEF4543 LM1458 Fairchild IlA1489 Motorola MC1455 
Toshiba TC4543 LM1558 IlA1489A National LM555 

MC14543B RCA CD4543B RC4558 Hitachi HD75189 NEC-Electron IlPC1555 
MC1455 Cherry CS555 SSS1458 "'olorola MC1489 2753 Raytheon RC555 

Exar XR555 SSS1558 National DS1489 RM555 
XR555M Sanyo LA6458A DS1489A RCA CA355 

Fairchild IlA555 Signetics MC1458 Signetics MC1489 CA555 
Hitachi HA17555 MC1558 MC1489A Sanyo LB8555 
Motorola MC1555 NE4558 SiliconG SG1489 Signetics NE555 
National LM555 

SiliconG SG1458 SG1489A SE555 
NEC-Electron IlPC1555 

SG1558 
TI MC1489A SiliconG SG555 

Raytheon RC555 
TI MC1458 

SN75189 TI NE555 
RM555 SN75189A SE555 

RCA CA355 MC1558 SN85189 MC1556 Harris HA-2600 3226.3287 
CA555 RC4558 MC1495 SiliconG SG1495 Intersil HA2600 

Sanyo LB8555 RM4558 MC1496 Fairchild IlA796 Signetics MC1556 
Signetics NE555 MC14580 Hitachi HD14580 Motorola MC1596 SiliconG SG1556 

SE555 RCA CD40108 National LM1496 TeledyneP 1326 
SiliconG SG555 MC14581 Hitachi HD14581 LM1596 TI MC1556 
TI NE555 RCA CD40181 Plessey SL 1496 MC1558 AMD 1458 

~ SE555 CD4057 SL 1596 1558 
J,,''''':',:<'', I".: MC14553 Fairchild F4553 SGS HCF40181 Signetics MC1496 AM1458 

~:~;#\:~~. 
Hitachi HD14553 SSS SCL4581 MC1596 Exar XR1458 
Motorola MC14533 MC14582 Fairchild F4582 SiliconG SG1496 XR1588 :f~:kfl~~l~ll~, MC14555 Fairchild F4555 Hitachi HD14582 SG1596 XR4558 I( Hitachi HD14555 RCA CD40182 MC14XXX Fairchild 34XXX Fairchild IlA1458 

'; ~~!~ ~ ~~ RCA CD4555 SGS HCF40182 F4XXX IlA1558 
SGS HCF4555 SSS SCL4582 Hitachi HD14XXX Harris HA-2650 3234.3287 
Signetics HEF4555 MC14583 Fairchild F4583 National CD4XXX HA-2655 3234.3287 

~ ;.' . ~ SSS SCL4555 Hitachi HD14583 OKI MSM4XXX HA-2665 ! Toshiba TC4555 Toshiba TC4583 SGS HCF4XXX Hitachi HA17458 .. 
MC14556 Fairchild F4556 SSS SCL4XXX 

',' . RCA CD4556 
MC14584 Fairchild F40014 

Solitron CM4XXX 
Motorola MC1458 

\' -' Hitachi HD14584 MC4558 

I 
SGS HCF4556 National CD40106 TI TP4000 series MC4558C Signetics HEF4556 

CD4584 
Toshiba TC4XXX RC1558 SSS SCL4556 MC1500AU10 PMI REF-01AZ 

.,', . 
Toshiba TC4556 MM54C14 MC1500AU5 PMI REF-02AZ 

RC4558 

MC14557 Fairchild F4557 MM74C14 MC1504-10 HybridSys HSREFOl 
National LM1458 

,.';0 Hitachi HD14557 RCA CD40106 f,lIcroPwr PAP5532 401.3292 LM1558 
, •• 1, ,. Signetics HEF4557 SGS HCF40106 REF-Ol NEC-Electron IlPC1458 
'~:<'rlf'" MC14558 Hitachi HD14558 Signetics HEF40106 Molorola MC1404-10 2761 IlPC4558 

[~.~ RCA CD4055 SSS SCL4584 PMI REF-Ol PMI OP-14 

MC1456 Datal Ar.t-460-2 2622 MC14585 Fairchild F40085 TeledyneS 9496 PM1458 
~"':~ PM1558 

F~ 
Harris HA-2605 3226.3287 Hitachi HD14585 MC1508 AMD 1408 
Intersil HA-2602 National MM74C85 1508 Raytheon RC1458 

HA-2605 RCA CD4585 AM1508 RC1558 

HA2605 Signetics HEF4585 SSS1408 RC4558 

I~· Signetics MC1456 SSS SCL4585 AD AD1408 RM1558 

SiliconG SG1456 Toshiba TC4585 ADDAC-08 3164 RM4558 

TI MC1456 MC1463 Toshiba TA7085 Datel DAC-08B RCA CA1458 

I"~'; MC14560 Hitachi HD14560 MC1468 Exar XR1468 DAC-18BC CA1558 
,:' .• ·.:.,\1· I LM1458 1)'~l,.,\~L,~' ~ Toshiba TC4560 XR4195 DAC-IC8B ~: .... 'Ii:· .,,' ", 

MC145G1 lIitachi 11014561 Raytheon RC4195 c~c-Ice~c 2521 LM1558 
L:..::.::..:J 

Toshiba TC4561 SiliconG . SG1468 OAC-IC8BM RC4558 
MC14566 Hitachi HD14566 SG2501A Fairchild DAC-08 SSS1458 
MC14568 Hitachi HD14568 SG3501A MA0802M SSS1558 
MC14569 Hitachi HD14569 SG4501 IlA0801 Sanyo LA6458A 

RCA CD4059 MC1472 Sprague UON-5712 IlA0802 Signetics MC1458 
Signetics HEF4059 TI SN75475 Motorola DAC-08 MC1558 

MC14572 Hitachi H014572 SN75477 MC1408 NE4558 
Toshiba TC4572 MC1488 AMD MC1488 National DAC-0800 SiliconG SG1458 

MC1458 AMD 1458 Exar XR1488 3188 DACOBOO 3320 SG1558 
1558 Fairchild IlA1488 DAC0801 TI MC1458 
AM1458 DAC0802 3320 MC1558 

Exar XR1458 
Harris HA1488 

DAC0806 RC4558 
XR1588 

Hitachi HD75188 
DAC0807 RM4558 

XR4558 National OS1488 
DAC0808 3320 MC1568 Exar XR1568 

Fairchild IlA1458 Raytheon RM1488 
NEC-Electron IlPC624 Raytheon RM4195 

IlA1558 Signetics MC1488 PMI DAC-08 SiliconG SG1501A 
lIarrls HA-2650 3234.3287 SiliconG SG1488 DAC-09 SG1568 

HA-2655 3234.3287 TI MC1488 DAC-1408 MC1590 RCA CA3011 
HA-2665 SN75188 DAC-1508 CA3012 

Hitachi HA 17458 MC1489 AMD MC1489 DAC1408 MC1595 SiliconG SG1595 
Motorola MC1558 Exar XR1489 DAC1508 MC1596 Fairchild IlA796 

MC4558 XR1489A 3188 Raytheon DAC-08 Motorola MC1496 
MC4558C Fairchild IlA1489 Signetics MC1408 National LM1496 
RC1558 IlA1489A MC1508 LM1596 
RC4558 Hitachi HD75189 SE5008 Plessey SL 1496 

National LM1458 ~!olorola MC1489A 2753 SE5009 SL 1596 
LM1558 National DS1489 MC1514 National LM1514 3317 Signetics MC1496 

NEC-Electron IlPC1458 DS1489A TI TL514 MC1596 
IlPC4558 Signetics MC1489 MC1536 Datel AM-464-2M SiliconG SG1496 

PMI OP-14 MC1489A Harris HA-2640 3232.3287 SG1596 
PM1458 SiliconG SG1489 National LM143 MC1648 Plessey SP1648 
PM1558 SG1489A LM1536 MC1650 Plessey SP1650 

~ Discontmued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Motoroln Semiconductor MC1741 National LM741 MC27A08 TI TMS2708 MC3403 SiliconG SG324 

Producta (Cont'd) NEC·Electron pPC151 MC2903 AI,ID AI.12903 1203 TI LM324 
pPC741 Fairchild F2903 MC3403 

MC1651 Plessey SP1651 PMI OP·02 MC2910 AMO AM2910 MC3410 Signetics MC3410 
MC1658 Fairchild llC58 OPOl Fairchild 29Fl0 MC3412 AD AD565J 3165 

Plessey SP1658 PM741 F2910 MC3416 Raytheon RC4444 
MC1660 Plessey SP1660 SSS741 MC3242A Intel 3242 MC3420 MicroPwr MP5078 
MC1662 Plessey SP1662 Raytheon RC741 MC3245 Intel 3245 1.lolorola 1,;C3520 3297 
MC1664 Plessey SP1664 RM741 National OS3245 MC3423 SiliconG SG3423 
MC1666 Plessey SP1666 RCA CA3056 MC3301 Ilitachi IlA17301 T/" MC3423 
MC1668 . Plessey SP1668 CA741 Motorola LM2900 MC3430 Motorola MC3441 
MC1670 Fairchild llC70 Signelics pA741 National LM2900 r~ational OS3651 

Plessey SP1670 SiliconG SG300 LM3301 MC3432 National OS3653 
MC1671 Plessey SP1671 SG741 Raytheon LM2900 MC3437 National OS8837 
MC1672 Plessey SP1672 TI pA741 RC3301 Signetics N8T37 
MC1674 Plessey SP1674 Thomson·CSF SFC2741 TI LM2900 MC3438 AMO OS8838 
MC1688 Fairchild 11C01 Toshiba TA7504 MC3302 Fairchild pA2901 National OS883B 
MC1690 Fairchild l1C06 MC1747 AMO 747 pA3302 Signetics NBT3B 
MC1692 Plessey SP1692 Fairchild pA747 Motorola LM2901 MC3441 Motorola MC3430 
MC1699 Fairchild llC05 Ilitachi IlA17747 National LM2901 National OS3651 

Plessey SPB610 National LM747 LM3302 MC3446 1.lolorela 1.!C3446A 2753 
SP8616 NEC·Electron pPC251 NEC·Electron pPC2901 TI MC3446 

MC1709 Fairchild pA709 PMI OP·04 PMI CMp·04 MC3446A Motorola MC3446 
Ilitachi IlA1303 PM747 Raytheon LM2901 TI MC3446 
National LM1709 Raytheon RC747 RV3302 MC344BA Fairchild pA344BA 

LM709 RM747 RCA CA3302 MC3450 National OS3650 
NEC·Electron pPC255 RCA CA747 Signetics LM2901 MC3452 National ·OS3652 

r---
pPC55 Signetics pA747 MC3302 MC3456 AMO LM555 

Raytheon RC709 SiliconG SG747 SiliconG SG3302 LM556 
RM709 TeledyneS 747 TI LM2901 Exar XR556 

RCA CA303B TI pA747 LM3302 XR556M 
TI pA709 MC1748 AMO 74B MC3303 Fairchild pA3303 Fairchild pA556 

I 
Thomson·CSF SFC2709 LM201 Signetics MC3303 Motorola MC3556 
Toshiba TA7502 AO A0201 . TI MC3303 National LM556 

MC1710 Fairchild pA710 Fairchild pA201 
MC3346 National LM3046 Raytheon RC556 

MicroPwr COMP·01 pA74B 
Plessey SL3146 RM556 

COMP·02 Intersil LM74B 
RCA CA3046 Signetics NE556 

Motorola LM710 pA74B 
CA3146 

SE556 
IIlt/enal LImo 3317 Motorola LM201 

SiliconG SG3046 
SiliconG SG556 § PMI CMP-Ol National LM201 

SG3146 
TI NE556 

CMP-02 LM74B 
Sprague ULN·2046 

SE556 

I Raytheon RM710 Plessey SL748 
MC3357 MicroPwr MP5071 

MC345B Fairchild pA79B 
SiliconG SG710 Raytheon RM74B 

MP5701 
Motorola MC3558 

TI pA710 RCA CA201 MC3460 National OS3674 
Thomson·CSF SFC2710 CA74B MC3386 Fairchild pA3086 MC3461 Ilitachi 110103461 

;-

MC1711 Fairchild pA711 LM74B National LM3086 MC3481 TI SN75126 
0 

lIat/enal LU711 3317 Signetics LM201 Plessey SL3046 MC34B5 TI SN75126 
SiliconG SG711 pA74B SL30B6 MC3486 National OS34B6 ~ TI pA711 SiliconG SG201 RCA CA3046 TI MC34B6 
Thomson·CSF SFC2711 SG748 CA30B6 MC34B7 National OS34B7 ~ 

MC1712 NEC·Electron pPC51 TI LM201 SiliconG SG3086 OS36B7 ~ 
MCl723 Fairchild pA723 SN72748P SG3821 TI MC34B7 

~ Ilitachi IlAl7723 pA74B SG3886 MC34B8 Fairchild 9636A 
Intersil LM723 Thomson·CSF SFC2201 Sprague ULN·2046 TI 9636 
National LM723 SFC2748 ULN·20B6 9636A 
Raytheon RC723 MC1776 Fairchild pA776 MC34001 TI TL081C MC3491 National OSB889 

RM723 Hmls HA·2720 3236 MC34001A TI LL081BC MC35001B TI TL081M 
RCA CA723 Intersil ICL8021 MC34001B TI TL081AC MC350028 TI TL082M 

LM723 LM4250 MC34002 TI TL082C MC35004 TI TL084M 
SGS L 123 National LM4250 MC34002A TI TL082BC MC3503 Exar XR3503 3207 ~ 

Signetics pA723 SiliconG SG4250 MC340028 TI TL082AC Raytheon RC3503 
SiliconG SG723 Solitron UC4250 MC34004 Exar XR074 RM3503 
TI pA723 MC2257 Nitron NC2257 lIat/or.al LF347 3309.3326 RM4137 
Thomson-CSF SFC2723 MC2259 Nitron NC2259 TI TL074 Signetics MC3503 

MC1733 AMO AM592 MC2260 Nitron NC2260 TL084C SiliconG SG3503 
NE592 MC2652 AMI S6852 MC34004A TI TL084BC TI MC3503 
SE592 Fairchild F6852 1281 MC340048 TI TL084AC MC3510 Oatel OAC·IC108M 

Fairchild pA733 111I3Chl HD6852 1345 MC3401 National LM3401 Signetics MC3510 
Hitachi HA 17733 IID68A5Z 1345 LM3900 IIE5410 3413 
Intersil pA733 l.Ielorola 1.IC6852 1351 Raytheon LM3900 SE5410 3413 
Motorola NE592 r.1C6G652 1359 RC3401 MC3512 AD AD565S 3165 

SE592 Signetics SCN2652 RCA CA3401 MC3520 MicroPwr MP507B 
National LM733 SSS SN05025 TI LM3900 Ualorola 1.:C3420 3297 
Raytheon RM592 SMC COM5025 MC34022 PMI OP·215 MC3523 SiliconG SG3523 
Signetics SE592 MC2653 !.lelercla f.lC68653 1360 MC3403 AMO LM324 TI MC3523 

pA733 Signetics SCN2653 Exar XR3403 3207 MC3556 AMO LM555 
SiliconG SG733 MC2661 Motorola MC68661 XR3403C LM556 
TI pA733 Signetics SCN2661 Fairchild pA324 . Exar XR556 

MC1741 AMO 741 SMC COM2661 pA3403 XR556M 
SSS741 Synertek 2661 Motorola LM324 Fairchild pA556 

AD AD741 3153 MC2681 Signelics 26Bl National LM324 Motorola MC3456 
Fairchild 3871 MC26B2 Signetics 26B2 NEC·Electron pPC324 National LM556 

pA741 MC27AOB AMO 270B NEC·Micro pPC324 Raytheon RC556 
Ilitachi HA17741 Fairchild F270B Raytheon LM324 RM556 
Intersil A0741 - Ilitachi IlN46270B RC3403 Signetics NE556 

ICL741 Motorola MCM270B RC4137 SE556 
MicroPwr MP5501 National MM2708 RCA CA324 SiliconG SG556 

f.1P5502 401.3292 NEC·EA EA2708 LM324 TI NE556 
OP-02 Panasonic MN270B Sanyo LA6324 SE556 

Mostek MK3B71 Rockwell 2708 Signetics LM324 MC3558 Fairchild pA79B 
Motorola LM741 SGS M270B MC3403 Motorola MC3458 

• Olsconlinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Ie MASTER 
Manufacturer Replacement IC Master Manufacturer Rlplacement 
Devici Sourci Devita PaUl Davlel Sourci DlVlcl 

Motorola Semiconductor 
Products (Cont'd) 

MC4002 

MC40175 
MC4024 

MC4044 

MC4324 

MC4344 

MC4558 

MC4558C 

Fairchild 7488 
National DM7488 
Signetics 7488 

N8224 
TI SN7488 

SN7488A 863 
RCA CD40175 
Fairchild 11C24 
Motorola MC4324 
Fairchild 11C44 
Motorola MC4344 
Fairchild 11C24 
Motorola MC4024 
Fairchild 11C44 
Motorola MC4044 
AMD 1458 

1558 
AM1458 

Exar XR1458 
XR1588 
XR4558 

Fairchild p.A 1458 
p.A1558 

Harris HA-2650 3234,3287 
HA-2655 3234,3287 
HA-2665 

Hitachi HA 17458 
Motorola MC1458 

MC1558 
MC4558C 
RC1558 
RC4558 

National LM1458 
LM1558 

NEG-Electron p.PC 1458 
p.PC4558 

PMI OP-14 
PM1458 
PM1558 

Raytheon RC 1458 
RC1558 
RC4558 
RM1558 
RM4558 

RCA CA1458 
CA1558 
LM1458 
LM1558 
RC4558 
SSS1458 
SSS1558 

Sanyo LA6458A 
Signetics MC 1458 

MC1558 
NE4558 

SiliconG SG 1458 
SG1558 

TI MC1458 
MC1558 
RC4558 
RM4558 

AMD 1458 
1558 
AM1458 

Exar XR1458 
XR1588 
XR4558 

Fairchild p.A 1458 
p.A1558 

Harris HA-2650 3234,3287 
HA-2655 3234,3287 
HA-2665 

Hitachi HA 17458 
Motorola MC1458 

MC1558 
MC4558 
RC1558 
RC4558 

National LM1458 
LM1558 

NEG-Electron p.PC 1458 
p.PC4558 

MC4558C 

MC4741 

+MC54107 

MC54FOO 

MC54F02 

MC54F04 

. MC54F08 

MC54F10 

MC54F109 

MC54F11 

MC54F138 

MC54F139 

MC54F20 

MC54F240 

MC54F241 

MC54F242 

MC54F243 

MC54F244 

MC54F32 

MC54F333 

MC54F373 

MC54F374 

MC54F534 

MC54F74 

MC54HCOO 

Raytheon RC 1458 
RC1558 
RC4558 
RM1558 
RM4558 I 

RCA CA1458 
CA1558 
LM1458 
LM1558 
RC4558 
SSS1458 
SSS1558 

Sanyo LA6458A 
Signetics MC1458 

SiliconG 

TI 

AMD 

Exar 

MC1558 
NE4558 
SG1458 
SG1558 
MC1458 
MC1558 
RC4558 
RM4558 
LM148 
LM248 
LM348 
XR4212 

Harris HA-4741 
MicroPwr MP5511 
National LM 148 

LM248 
LM348 

NEC-Electron p.PC4741 
PMI OP-11 
Raytheon HA4741 

TI 

LM148 
LM348 
RC4156 
RM4156 
LM148 
LM248 
XR4156 

Fairchild 54107 
National DM54107 
TI SN54107 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild . 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
National 
RCA 

54FOO 
54FOO 
54F02 
54F02 
54F04 
54F04 
54F08 
54F08 
54F10 
54F10 
54F109 
54F109 
54F11 
54F11 
54F138 
54F138 
54F139 
54F139 
54F20 
54F20 
54F240 
54F240 
54F241 
54F241 
54F242 
54F242 
54F243 
54F243 
54F244 
54F244 
54F32 
54F32 
54F333 
54F333 
54F373 
54F373 
54F374 
54F374 
54F534 
54F534 
54F74 
54F74 
MM54HCOO 
CD54HCOO 

IC Muter Ma~ufactur.r Raplle.mlnt 
PIUI Davies Sourci Device 

MC54HC02 Signetics 
MC54HC04 National 

RCA 
Signetics 

MC54HC08 National 
RCA 
Signetics 

MC54HC10 National 
RCA 
Signetics 

MC54HC107 National 
RCA 
Signetics 

MC54HC109 National 
RCA 
Signetics 

MC54HC11 National 
RCA 
Signetics 

MC54HC 112 National 
RCA 
Signetics 

MC54HC123 National 
RCA 
Signetics 

MC54HC132 National 
RCA 
Signetics 

MC54HC133 National 
RCA 
Signetics 

MC54HC138 National 
RCA 
Signetics 

MC54HC139 National 
RCA 
Signetics 

MC54HC14 National 
RCA 
Signetics 

MC54HC147 National 
RCA 
Signetics 

869 MC54HC151 National 
RCA 
Signetics 

630 

630 

MC54HC153 National 
RCA 
Signetics 

MC54HC154 National 
RCA 
Signetics 

MC54HC157 RCA 
Signetics 

MC54HC158 National 
RCA 
Signetics 

MC54HC160 National 
RCA 
Signetics 

MC54HC161 National 
RCA 
Signetics 

MC54HC162 National 
RCA 
Signetics 

MC54HC163 National 
RCA 
Signetics 

MC54HC164 National 
RCA 
Signetics 

MC54HC165 National 
630 RCA 

Signetics 
MC54HC173 National 

RCA 
Signetics 

MC54HC174 National 
632 RCA 

Signetics 
634 MC54HC175 National 

RCA 
Signetics 

MC54HC192 National 
RCA 
Signetics 

MC54HC193 National 
740 RCA 

IC Mastar Muufacturer P.B~llccmBnt 

PaUl Device Sourci Davlca 
ICf.'Int:r 

Pigi 

MC54HC194 Signetics 
MC54HC 195 National 

740 RCA 
Signetics 

MC54HC20 National 
740 RCA 

Signetics 
MC54HC221 National 

740 RCA 
Signetics 

MC54HC240 National 
739 RCA 

Signetics 
MC54HC241 National 

739 RCA 
Signetics 

MC54HC242 National 
740 RCA 

Signetics 
MC54HC243 National 

739 RCA 
Signetics 

MC54HC244 National 
RCA 
Signetics 

MC54HC245 National 
RCA 
Signetics 

MC54HC251 National 
740 RCA 

Signetics 
MC54HC253 National 

739 RCA 
Signetics 

MC54HC257 National 
739 RCA 

Signetics 
MC54HC259 National 

740 RCA 
Signetics 

MC54HC266 National 
739 RCA 

740 MC54HC27 
Signetics 
National 
RCA 
Signetics 

740 MC54HC273 RCA 
Signetics 

739 

MC54HC280 National 
RCA 
Signetics 

MC54HC299 National 
RCA 

MC54HC30 

739 MC54HC32 

Signetics 
National 
RCA 
Signetics 
National 
RCA 
Signetics 

739 MC54HC354 National 
RCA 
Signetics 

739 MC54HC356 National 
RCA 
Signetics 

739 MC54HC365 National 
RCA 
Signetics 

740 MC54HC366 National 
RCA 
Signetics 

740 MC54HC367 National 
RCA 
Signetics 

739 MC54HC368 National 
RCA 
Signetics 

739 MC54HC373 National 
RCA 
Signetics 

739 MC54HC374 National 
RCA 
Signetics 

739 MC54HC390 Motorola 
National 

739 RCA 

PCF54HC194 
MM54HC195 
CD54HC195 
PCF54HC195 
MM54HC20 
CD54HC20 
PCF54HC20 
MM54HC221 
CD54HC221 
PCF54HC221 
MM54HC240 
CD54HC240 
PCF54HC240 
MM54HC241 
CD54HC241 
PCF54HC241 
MM54HC242 
CD54HC242 
PCF54HC242 
MM54HC243 
CD54HC243 
PCF54HC243 
MM54HC244 
CD54HC244 
PCF54HC244 
MM54HC245 
CD54HC245 
PCF54HC245 
MM54HC251 

740 

740 

740 

740 

740 

739 

739 

740 

739 

740 

740 

739 

740 

740 

739 

740 

740 

740 

740 

740 

740 

740 

740 

739 

739 

PMI OP-14 Signctics PCF54HCOO Signetics 

PCF54HC02 
MM54HC04 
CD54HC04 
PCF54HC04 
MM54HC08 
CD54HC08 
PCF54HC08 
MM54HC10 
CD54HC10 
PCF54HC10 
MM54HC107 
CD54HC107 
PCF54HC107 
MM54HC109 
CD54HC109 
PCF541lC109 
MM54HC11 
CD5411Cll 
PCF54HC11 
MM54HC112 
CD54HC112 
PCF54HC112 
MM54HC123 
CD54HC123 
PCF54HC123 
MM54HC132 
CD54HC132 
PCF54HC132 
MM54HC133 
CD54HC133 
PCF54HC133 
MM54HC138 
CD54HC138 
PCF54HC138 
MM54HC139 
CD54HC139 
PCF54HC139 
MM54HC14 
CD54HC14 
PCF54HC14' 
MM54HC147 
CD54HC147 
PC54HC147 
MM54HC151 
CD54HC151 
PCF54HC151 
MM54HC153 
CD54HC153 
PCF54HC153 
MM54HC154 
CD54HC154 
PCF54HC154 
CD54HC157 
PCF54HC157 
MM54HC158 
CD54HC158 
PCF54HC158 
MM54HC160 
CD54HC160 
PCF54HC160 
MM54HC161 
CD54HC161 
PCF54HC161 
MM54HC162 
CD54HC162 
PCF54HC162 
MM54HC163 
CD54HC163 
PCF54HC163 
MM54HC164 
CD54HC164 
PCF54HC164 
MM54HC165 
CD54HC165 
PCF54HC165 
MM54HC173 
CD54HC173 
PCF54HC173 
MM54HC174 
CD54HC174 
PCF54HC174 
MM54HC175 
CD54HC175 
PCF54HC175 
MM54HC192 
CD54HC192 
PCF54HC192 
MM54HC193 
CD54HC193 
PCF54HC193 
MM54HC194 
CD54HC194 

. CD54HC251 
PCF54HC251 
MM54HC253 
CD54HC253 
PCF54HC253 
MM54HC257 
CD54HC257 
PCF54HC257 
MM54HC259 
CD54HC259 
PCF54HC259 
MM54HC266 
CD54HC266 
PCF54HC266 
MM54HC27 
CD54HC27 
PCF54HC27 
CD54HC273 
PCF54HC273 
MM54HC280 
CD54HC280 
PCF54HC280 
MM54HC299 
CD54HC299 
PCF54HC299 
MM54HC30 
CD54HC30 
PCF54HC30 
MM54HC32 
CD54HC32 
PCF54HC32 
MM54HC354 
CD54HC354 
PCF54HC354 
MM54HC356 
CD54HC356 
PCF54HC356 
MM54HC365 
CD54HC365 
PCF54HC365 
MM54HC366 
CD5411C366 
PCF54HC366 
MM54HC367 
CD54HC367 
PCF54HC367 
MM54HC368 
CD5411C368 
PCF54HC368 
MM54HC373 
CD54HC373 
PCF54HC373 
MM54HC374 
CD54HC374 
PCF54HC374 
MC74HC365 
MM54HC390 
MM74HC365 
CD54HC390 
CD74HC365 
SP7411C365 
PCF54HC390 

739 
740 
771 

• Discontinued 

2152 

PM1458 
PM1558 

MC54HC02 National MM54HC02 MC54HC194 National 
RCA CD54HC02 740 RCA 740 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 

SPI 
Signetics 

© Ie MASTER 1983 



AL TIERNATE SOURCIE DIRECTORY 
I~uuflclunr nap II cimini ICIAullr Ihnallclurlr "cpllClmlnl ICUuln Ihnufaclunr Rapllclmlnl ICl.lular Ihnulaclursr Rrpllclmenl ICl.luhr 
DIVlcl Sourci Dnlci PI;- DlVlcl So~rtl Devlc. Pigi DIVlcl Sourc. Davici Pa~1 Davlci Scurc. Davlc. PI •• 

Motorola Semiconductor MC54HC86 RCA CD5411C86 740 MC68332 GI R03-9332 MC6880A Motorola MC8T26 

Productll (Cont'd) Signetics PCF54HC86 GTEMicro 2332 MC8T26A 
MC55107 Fairchild 55107 Intersil IM7332 National DS8T26A 

MC54HC393 National MM54GC393 National DS55107 Motorola MCM68332 Signetics NBT26 
RCA CD54HG393 LM55107A 1.1C1.l58A332 3840 N8T26A 
Signetics PCF54HC393 TI SN55107 National 1.11.152132 TI tJ8T26A 

MC54HC4002 National MM54HC4002 SN55107B NEC-EA EAB332 MC6BB5 Motorola MC8T95 
!iCA CD5411C4002 740 MC55108 Fairchild 55108 NEC-Micro !,PD2332 National DM8095 
Signetics PCF54HC4002 National DS5510B RCA CDM5333 Signetics N8T95 

MC54HC4017 RCA CD5411C4017 739 LM55108A Rockwell R2332 TI SN74365 
Signetics PCF54HC4017 TI SN55108 SiliconG SG3532 MC6886 Motorola MCBT96 

MC54HC4020 National MM54HC4020 SN55108B SMC ROM4732 National DM8096 
eCA CD5411C4020 739 MC5522 Motorola MC5523 Symt&k SY2332 3950 Signetics N8T96 
Signetics PCF54HC4020 National LM5522 TI 4732 TI SN74366 

MC54HC4024 RCA C05411C4024 739 SiliconG SG5522 TMS4732 MC6BB7 Motorola MCBT97 
Signetics PCF54HC4024 .- TI SN5522 Toshiba TMM333 National DMB097 

MC54HC4040 National MM54HC4040 MC5523 Motorola MC5522 Universal UM2332 Signetics tJBT97 
RCA C05411C4040 739 National LM5522 MC6B40 AMI S6B40 TI SN74367 
Signetics PCF54HC4040 SiliconG SG5522 Fairchild F6840 1279 MC6BBB Motorola MCBT98 

MC54HC4049 National MM54HC4049 TI SN5522 Hitachi HD46840 National DM7098 
RCA CD54HC4049 MC5524 Fairchild MC5524 1106840 1345 DM809B 
Signetics PCF54HC4049 National LM5524 1I068A40 1345 DS8674 

MC54HC4050 National MM54HC4050 Raytheon RM5524 1I068S40 1345 Signetics NBT98 
RCA C05411C4050 740 SiliconG SG5524 MC6843 Ililachl 1106843 1345 S8T98 
Signetics PCF54HC4050 TI SN5524 MC6844 Hllachl 1106844 1345 TI SN54368 

MC54HC4051 RCA CD54HC4051 MC5525 Fairchild MC5525 MC6845 CSG MPS6545 SN74368 
Signetics PCF54HC4051 National LM5525 IIl1achl IID6845 1345 MC68901 Mostek MK68901 

MC54HC4052 RCA CD54HC4052 SiliconG SG5525 1I068A45 1345 MC68AOO AMI S68AOO 
Signetics PCF54HC4052 MC5528 Fairchild MC5528 11068945 1345 MC6BA10 AMI S68Al0 

MC54HC4053 RCA CD54HC4053 National LM5528 Rockwell R6545 MC68A21 AMI S68A21 
Signetics PCF54HC4053 SiliconG SG5528 Synertek SY6545 MC68A50 AMI S68A50 

MC54HC4060 National MM54HC4060 TI SN5528 MC68450 Hllachl 11068450 1345 MC6BA54 AMI S6BA54 
RCA C05411C4060 739 MC5529 Fairchild MC5529 MC6B46 AMI S6B46 MC6BBOO AMI S6BBOO 
Signetics PCF54HC4060 National LM5529 Falrchll~ F6846 1280 MC68Bl0 AMI S6BB10 

MC54HC42 National MM54HC42 SiliconG SG5529 Hitachi HD46846 MC6BB21 AMI S6BB21 
RCA C05411C42 • 739 MC55325 Fairchild MC55325 HD6846P MC6BB50 AMI S68B50 
Signetics PCF54HC42 National DS55325 MC68488 AMI S68488 MC68B54 AMI S68B54 

MC54HC4511 National MM54HC4511 LM55325 Fairchild F68488 1280 MC74164 AMD 74164 
RCA C054HC4511 739 Signetics 55325 MC6850 AMI S1602 Fairchild 74164 
Signetics PCF54HC4511 SiliconG SG55325 Fairchild 3730 Hitachi HD74164 

MC54HC4514 National MM54HC4514 TI SN55325 F6850 1280 National DM74164 
ECA C05411C4514 739 MC5534 Fairchild MC5534 Fujitsu MB7768A DM8570 
Signetics PCF54HC4514 National LM5534 MB8868A DM8579 

MC54HC4538 National MM54HC4538 SiliconG SG5534 GI AY3-1015 Signetics 74164 
RCA C054HC4538 740 
Signetics PCF54HC453B 

MC5535 National LM5535 AY6-1013 TI S!l74164 091 
SiliconG SG5535 Harris HM6402 MC74FOO Fairchild 74FOO 

MC54HC533 National MM54HC533 TI SN5535 Hllachl H06850 1345 Signetics 74FOO 
RCA C05411C533 739 
Signetics PCF54HC533 

MC5539 National LM5539 H058A50 1345 MC74F02 Fairchild 74F02 

MC54HC534 National MM54HC534 
SiliconG SG5539 National MM5303 Signetics 74F02 

IiCA C05411C534 739 
MC6800 Fairchild F6800A RCA CDP6402 MC74F04 Fairchild 74F04 

Signetics PCF54HC534 IllIachl 1106800 1345 SMC COM2017 Signetics 74F04 
HOSeAOO 1345 COM2502H MC74FOB Fairchild 74FOB 

MC54HC573 National MM54HC573 
1I068ilOO 1345 COMB017 Signetics 74F08 

IiCA CD54HC573 739 
Signetics PCF54HC573 MC68000 Hitachi HD68000 Western TR1402 MC74Fl0 Fairchild 74Fl0 

MC54HC574 National MM54HC574 Mostek MK68000 TR1602 Signetics 74Fl0 

IlCA C054HC574 739 Rockwell R68000 TR1863 MC74Fl09 Fairchild 74Fl09 

Signetics PCF54HC574 Signallcs SCIl68000 1524 MC6852 AMI S6B52 Signetics 74Fl09 

MC54HC640 National MM54HC640 MC6BOl AMI S6801 Fairchild F6852 1281 MC74Fll Fairchild 74Fl1 

RCA C05411C640 739 Hitachi HD6801 IIl1achl 1106852 1345 Signetics 74F11 

Signetics PCF54HC640 MC6802 AMI S6802 IID68"52 1345 MC74F13B Fairchild 74F138 

MC54HC643 National MM54HC643 Fairchild F6802 1278 !.Iotorola 1,IC2652 1359 Signetics 74F138 

RCA C05411C643 739 IIl1lchl IID6802 1345 1.1C68652 1359 MC74F139 Fairchild 74F139 

Signetics PCF54HC643 MC6B03 Hitachi H06803 1345 Signetics SCN2652 Signetics 74F139 

MC54HC645 National MM54HC645 MC6B05 AlAI S6805 1248 SSS SND5025 MC74F20 Fairchild 74F20 

RCA C05411C645 739 Hitachi HD6805 SMC COMS025 Signetics 74F20 

Signetics PCF54HC645 MC680B AMI S680B MC6854 AMI S6854 MC74F240 Falrchll~ 74F240 630 

MC54HC646 National MM54HC646 Falrchll~ F680B 1278 Fzlrchll:l F6854 1281 Signetics 74F240 

-- RCA C05411C646 739 Hitachi HD6808 MC68564 Mostek MK68564 MC74F241 Fairchild 74F241 630 

Signetics PCF54HC646 MC6B09 AlAI S6809 1247 MC6860 Fairchild F6860 Signetics 74F241 

MC54HC648 National MM54HC64B Hitachi H06809 1345 MC6862 Fairchild F6862 MC74F242 Fairchild 74F242 

IlCA C054HC648 739 IlCGSA09 1345 MC68652 AMI S6852 Signetics 74F242 

Signetics PCF54HC648 IIDlillB09 1345 FalrchllJ F61152 1201 MC74F243 Fairchild 74F243 

MC54HC688 National MM54HC68B MC6810 AMI S6810 IIl1actl HD6852 1345 Signetics 74F243 

RCA C05411C688 739 Fairchild F6810 1278 H068A52 1345 MC74F244 Fairchild 74F244 630 

Signetics PCF54HC688 Hitachi HD6810 1.lotorola 1.IC2652 1359 Signetics 74F244 
MC54HC73 National MM54HC73 HD68Al0 r.tC6852 1351 MC74F32 Fairchild 74F32 

RCA C054HC73 739 I.loterell I.1CIl6810 Signetics SCN2652 Signetics 74F32 
Signetics PCF54HC73 1351,3839 SSS SND5025 MC74F373 Fairchild 74F373 632 

MC54HC74 National MM54HC74 MC68120 Signetics SCN68120 SMC COMS025 Signetics 74F373 
RCA C05411C74 739 MC68200 Mostek MK68200 MC68653 1.lolorela 1.!C2653 1360 MC74F374 Fllrcblt~ 74F374 634 
Signetics PCF54HC74 MC6821 AMI S6821 Signetics SCN2653 Signetics 74F374 

MC54HC75 National MM54HC75 Falrchlt:l F6821 1279 MC6B661 Motorola MC2661 MC74F533 Fairchild 74F533 
RCA CD54HC75 IlIIlchl H06821 1345 Signetics SCN2661 Signetics 74F533 
Signetics PCF54HC75 IID68A21 1345 SMC COM2661 MC74F534 Fairchild 74F534 

MC54HC76 National MM54HC76 IID68821 1345 Synertek 2661 Signetics 74F534 
nCA C05411C76 739 MC6B230 Signetics SCN68230 MC68681 Signetics SCN6B681 MC74F74 Fairchild 74F74 
Signetics PCF54HC76 MC68332 AMD 9232 MC68682 Signetics 68682 Signetics 74F74 

MC5.4HC85 National MM54HC85 AMI S68322 MC6880A AMD N8T26 MC74HC10 Motorola _ MC74HC10 
IlCA CD5411C85 739 S6BA332 NBT26A National MM74HC10 
Signetics PCF54HC85 CSG MPS2332 Fairchild !,A8T26A RCA CD74Hl0 

MC54HC86 National MM54HC86 Fairchild F3532 Hitachi HD268T26 CD74HC10 740 

• Discontinued The manufacturers report their devices can be used as direct replacements . 
Performance details often differ, so compare the specifications considering your requirements. 

© Ie MASTER 1983 2153 



Ie MASTER 
Manullcturet Replacement te Muter Manufacturer Replacement ICMuter Manuflcturer Replacement IC Muter Mlnuflcturer Repllcemenl IC Mullr 
Device Source Davlce Page Devlca Sourca Device Pig. Davlee Source Dnlc. Pig. Device Soure. Davie. Pig. 

Motorola Semiconductor MC74HC157 RCA CD74~C157 MC74HC253 SPI SP74HC253 771 MC74HC4052 Signetics PCF74HC4052 

Products (Cont'd) SPI SP74HC157 . 769 Signetics PCF74HC253 MC74HC4053 RCA CD74HC4053r 
Signetics PCF74HC157 MC74HC257 National MM74HC257 Signetics PCF74HC4053 

MC74HC10 SPI SP74HC10 766 Toshiba TC40H157 RCA CD74HC257 740 MC74HC4060 National MM74HC4060 
Signetics PCF74HC10 MC74HC158 National MM74HC158 SPI SP74HC257 771 RCA CD74HC4060 739 
Toshiba TC40H010 RCA CD74HC158 Signetics PCF74HC257 Signetics PCF74HC4060 

MC74HC109 Motorola MC74HC109 SPI SP74HC158 769 MC74HC259 National MM74HC259 MC74HC42 National MM74HC42 
National MM74HC109 Signetics PCF74HC158 RCA CD74HC259 739 RCA CD74HC42 739 
RCA CD74HC109 739 Toshiba TC40H158 Signetics PCF74HC259 SPI SP74HC42 767 
SPI SP74HC109 768 MC74HC160 National MM74HC160 MC74HC266 National MM74HC266 Signetics PCF74HC42 
Signetics PCF74HC109 RCA CD74HC160 739 RCA CD74HC266 740 MC74HC4511 National MM74~C4511 

MC74HCOO National MM74HCOO Signetics PCF74HC160 SPI SP74HC266 771 RCA CD74HC4511 739 
RCA CD74HCOO 740 MC74HC161 National MM74HC161 Signetics PCF74HC266 Signetics PCF74HC4511 
SPI SP74HCOO 766 RCA CD74HC161 739 MC74HC27 National MM74HC27 MC74HC4514 National MM74HC4514 
Signetics PCF74HCOO SPI SP74HC161 770 RCA CD74HC27 740 RCA CD74HC4514 739 
Toshiba TC40HOOO Signetics PCF74HC161 SPI SP74HC27 766 Signetics PCF74HC4514 

MC74HC02 National MM74HC02 MC74HC162 National MM74HC162 Signetics PCF74HC27 MC74HC4538 National MM74HC4538 
RCA CD74HC02 740 IlCA CD74HC162 739 Toshiba TC40H027 RCA CD74HC4538 740 
SPI SP74HC02 766 SPI SP74HC162 .770 MC74HC273 RCA CD74HC273 Signetics PCF74HC4538 
Signetics PCF74HC02 Signetics PCF74HC162 Signetics PCF74HC273 MC74HC533 National MM74HC533 
Toshiba TC40H002 MC74HC163 National MM74HC163 MC74HC280 National MM74HC280 RCA CD74HC533 739 

MC74HC04 National MM74HC04 RCA C074HC163 739 RCA CD74HC280 739 Signetics PCF74HC533 
nCA CD74HC04 740 SPI SP74HC163 770 SPI SP74HC280 771 MC74HC534 National MM74HC534 
SPI SP74HC04 766 Signetics PCF74HC163 Signetics PCF74HC280 RCA CD74HC534 739 
Toshiba TC40H004 MC74HC164 National MM74HC164 MC74HC299 National MM74HC299 Signetics PCF74HC534 

MC74HC08 National MM74HC08 RCA CD74HC164 740 RCA CD74HC299 MC74HC573 National MM74HC573 
nCA CD74HC08 740 Signetics PCF74HC164 Signetics PCF74HC299 RCA CD74HC573 739 
Signetics PCF74HC08 MC74HC165 National MM74HC165 MC74HC30 National MM74HC30 Signetics PCF74HC573 

MC74HC10 Motorola MC74HC10 RCA CD74HC165 740 RCA CD74HC30 740 MC74HC574 National MM74HC574 
National MM74HC10 Signetics PCF74HC165 Signetics PCF74HC30 RCA CD74HC574 739 
RCA CD74HlO MC74HC173 National MM74HC173 MC74HC32 National MM74HC32 Signetics PCF74HC574 

CD74HC10 740 RCA CD74HC173 739 RCA CD74HC32 740 MC74HC640 National MM74HC640 
SPI SP74HC10 766 Signetics PCF74HC173 SPI SP74HC32 767 RCA CD74HC640 739 
Signetics PCF74HC10 MC74HC174 National MM74HC174 Signetics PCF74HC32 Signetics· PCF74HC640 
Toshiba TC40H010 RCA CD74HC174 739 Toshiba TC40H032 MC74HC643 National MM74HC643 

MC74HC107 National MM74HC107 SPI SP74HC174 770 MC74HC354 National MM74HC354 RCA CD74HC643 739 
RCA CD74HC107 739 Signetics PCF74HC174 RCA CD74HC354 740 Signetics PCF74HC643 
SPI SP74HC107 768 Toshiba TC40H174 Signetics PCF74HC354 MC74HC645 National MM74HC645 
Signetics PCF74HC107 MC74HC175 National MM74HC175 MC74HC356 National MM74HC356 RCA CD74HC645 739 
Toshiba TC40Hl07 nCA CD74HC175 739 RCA CD74HC356 740 Signetics PCF74HC645 

MC74HC109 Motorola MC74HC109 SPI SP74HC175 770 Signetics PCF73HC356 MC74HC646 National MM74HC646 
National MM74HC109 Signetics PCF74HC175 MC74HC365 Motorola MC54HC390 RCA CD74HC646 739 
RCA CD74HC109 739 Toshiba TC40H175 National MM54HC390 Signetics PCF74HC646 
SPI SP74HC109 768 MC74HC192 National MM74HC192 MM74HC365 MC74HC648 National MM74HC648 
Signetics PCF74HC109 RCA CD74HC192 739 RCA CD54HC390 739 RCA CD74HC648 739 

MC74HCll National MM74HC11 SPI SP74HC192 770 CD74HC365 740 Signetics PCF74HC648 
RCA CD74HCll 740 Signetics PCF74HC192 SPI SP74HC365 771 MC74HC688 National MM74HC688 
SPI SP74HCll 766 Toshiba TC40H192 Signetics PCF54HC390 RCA CD74HC688 739 
Signetics PCF74HCll MC74HC193 National MM74HC193 MC74HC366 National MM74HC366 Signetics PCF74HC688 
. Toshiba TC40H011 RCA CD74HC193 739 RCA CD74HC366 740 MC74HC73 National MM74HC73 

MC74HC112 National MM74HC112 SPI SP74HC193 770 Signetics PCF74HC366 RCA CD74HC73 739 
nCA CD74HCl12 739 Signetics PCF74HC193 MC74HC367 National MM74HC367 SPI SP74HC73 767 
SPI SP74HC112N Toshiba TC40H193 RCA CD74HC367 740 Signetics PCF74HC73 
Signetics PCF74HC112 MC74HC194 National MM74HC194 Signetics PCF74HC367 MC74HC74 National MM74HC74 

MC74HC123 National MM74HC123 RCA CD74HC194 740 MC74HC368 National MM74HC368 RCA CD74HC74 739 
RCA CD74HC123 Signetics PCF74HC194 RCA CD74HC368 740 SPI SD74HC74 
Signetics PCF74HC123 MC74HC195 National MM74HC195 Signetics PCF74HC368 Signetics PCF74HC74 

MC74HC132 National MM74HC132 RCA CD74HC195 740 MC74HC373 National MM74HC373 Toshiba TC40H074 
RCA CD74HC132 Signetics PCF74HC195 RCA CD74HC373 739 MC74HC75 National MM74HC75 
Slgnetics rCF741lC132 MC74HC20 National MM741lC20 Signetics rCF741lC373 flCA CD741lC75 

MC74HC133 National MM74HC133 RCA CD74HC20 740 MC74HC374 National MM74HC374 Signetics PCF74HC75 
nCA CD74HC133 740 SPI SP74HC20 766 RCA CD74HC374 739 MC74HC76 National MM74HC76. 
Signetics PCF74HC133 Signetics PCF74HC20 Signetics PCF74HC374 RCA CD74HC76 739 

MC74HC138 National MM74HC138 Toshiba TC40H020 MC74HC390 National MM74HC390 SPI SP74HC76 767 
nCA CD74HC138 739 MC74HC221 National MM74HC221 RCA CD74HC39D 739 Signetics PCF74HC76 
SPI SP74HC138 RCA CD74HC221 740 Signetics PCF74HC390 Toshiba TC40H076 
Signetics PCF74HC138 Signetics PCF74HC221 MC74HC393 National MM74HC393 MC74HC85 National MM74HC85 

MC74HC139 National MM74HC139 MC74HC240 National MM74HC240 RCA CD74HC393 739 RCA CD74HC85 739 
RCA CD74HC139 739 RCA CD74HC240 740 Signetics PCF74HC393 Signetics PCF74HC85 
SPI SP74HC139 769 SPI SP74HC240 770 MC74HC4002 National MM74HC4002 MC74HC86 National MM74HC86 
Signetics PCF74HC139 Signetics PCF74HC240 RCA CD74HC4002 740 RCA CD74HC86 740 
Toshiba TC40H139 Toshiba TC40H240 Signetics PCF74HC4002 SPI .SP74HC86N 

MC74HC14 National MM74HC14 MC74HC241 National MM74HC241 MC74HC4017 National MM74HC4017 Signetics PCF74HC86 
RCA CD74HC14 740 RCA CD74HC241 740 RCA CD74HC4017 739 MC75107 Fairchild 75107 
SPI SP74HC14 766 Signetics PCF74HC241 Signetics PCF74HC4017 National DS75107 
Signetics PCF74HC14 MC74HC242 National MM74HC242 MC74HC4020 National MM74HC4020 tM75107A 

MC74HC147 National MM74HC147 RCA CD74HC242 739 RCA CD74HC4020 739 TI SN75107 
RCA CD7411C147 739 SGN Signetics PCF74HC4020 SN75107B 
SPI SP74HC147 769 MC74HC243 National MM74HC243 MC74HC4024 RCA CD74HC4024 739 MC75108 Fairchild 75108 
Signetic~ PCF74HC147 IlCA CD74HC243 739 Signetics PCF74HC4024 National DS75108 

MC74HC151 National MM74HC151 Signetics PCF74HC243 MC74HC4040 National MM74HC4040 LM75108A 
RCA CD74HC151 740 MC74HC244 National MM74HC244 RCA CD74HC4040 739 TI SN75108 
Signetics PCF74HC151 ntA CD74HC244 740 Signetics PCF74HC4040 SN75108B 

MC74HC153 National MM74HC153 Signetics PCF74HC244 MC74HC4049 National MM74HC4049 MC75109 Tl SN75109 . 
RCA CD74HC153 740 MC74HC245 National MM74HC245 RCA CD74HC4049 SN75109A 
SPI SP74HC153 769 RCA CD7411C245 739 Signetics PCF74HC4049 MC75110 Fairchild 75110 
Signetics PCF74HC153 Signetics PCF74HC245 MC74HC4050 National MM74HC4050 Hitachi HD75110 
Toshiba TC40H153 MC74HC251 National MM74HC251 RCA CD74HC4050 740 National LM75110 

MC74HC154 National MM74HC154 RCA CD74HC251 740 Signetics PCF74HC4050 Tl SN75110 
RCA CD74HC154 739 Signetics PCF74HC251 MC74HC4051 RCA CD74HC4051 SN75110A 
Signetics PCF74HC154 MC74HC253 National MM74HC253 Signetics PCF74HC4051 MC75125 National DS75125 

MC74HC157 National MM74HC157 RCA CD74HC253 MC74HC4052 RCA CD74HC4052 Tl SN75125 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Motorola Semiconductor MC75453 Fairchild 75453 MC7815 SGS L7815 MC78T!J5 I.lolorola 1I.1123 3294 

Product!l (Cont'd) Hitachi H075453 SiliconG SG340-15 Ilallonal lI,1123 3299 
National OS75453 SG7815 SiliconG SG123 

MC75127 National OS75127 LM75453 TI LM340-15 TI SN55123 

TI SN75127 SiliconG SG75453 IlA7815 MC78T05C Fairchild SH0323 

MC75128 National OS75128 TI SfJ75453 IlA78L 15 SII323 

TI SN75128 MC75454 National OS75454 Toshiba TA78015 IlA78H05 

MC75129 National OS75129 SiliconG SG75454 MC7818 SGS L7818 Lambda LAS1405 

TI SN75129 TI SN75454 MC7824 Fairchild IlA7824 LAS1905 

MC75140 TI SN75140 MC75460 National OS75460 Lambda LMC7824 1.lolorola LI.l323 3294 

MC7520 Fairchild 7520 SiliconG SG75460 LIlA7824 lIallonal 1I.1323 3299 

SiliconG SG7520 TI SN75460 NEC-Electron IlPC7824 SiliconG SG323 

TI SN7520 MC75461 Fairchild 75461 SGS L7824 MC7902 Fairchild IlA7902 

MC7521 Fairchild 7521 Motorola MC75401 SiliconG SG7824 Lambda LMC7902 

National LM7521 National OS75461 TI LM340-24 LIlA7902 

SiliconG SG7521 SiliconG SG75461 IlA7824 MC7905 Fairchild IlA7905 

TI SN7521 TI SN75461 MC78L02 Fairchild IlA78L02 IlA79M05 

MC7522 SiliconG SG7522 MC75462 Fairchild 75462 . Motorola MC7802 Lambda LMC7905 

TI SN7522 Motorola MC75402 TI IlA78L02 LIlA7905 

MC7523 National LM7523 National OS75462 MC78L05 Fairchild IlA78L05 National LM320MP5 

Raytheon RC7523 SiliconG SG75462 National LM340LA-5 LM7905 

SiliconG SG7523 TI SN75462 LM78L05 LM79M05 

TI SN7523 MC75463 Motorola MC75403 NEC-Electron IlPC78L05 SiliconG SG120-5 

MC75235 TI SN75235 National OS75463 
TI IlA78L05 SG320-05 

MC7524 Fairchild 75S24 SiliconG SG75463 
MC78L06 Fairchild IlA78L06 SG320P-5 

Hitachi HA 1902 TI SN75463 
Motorola MC78L06 SG7905 

National 75S24 MC75464 Motorola MC75404 
TI IlA78L06 TI IlA7905 

Signetics SN7524 IlA87L06 Fairchild MC7905 --
National OS75464 

SiliconG SG7524 TI SN75464 
Fairchild IlA78L06 Lambda LMC7905 

TI SN75224 MC75491 
TI IlA78L06 SiliconG SG7905 Fairchild 75491 

SN7524 National OS75491 
IlA87L06 MC7906 Lambda LMC7906 

MC78L08 NEC-Electron IlPC78L08 TI MC7525 AMO 7525 TI SN75491 TI IlA78L08 
IlA7906 ('-

Fairchild 7525 MC75492 Fairchild 75492 
MC7908 Fairchild MC7908 ff;: 

National LM7525 
MC78L 12 Fairchild IlA78L 12 IlA7908 

National OS75492 !lallanal LI.1340LA-12 3299 
SiliconG SG7525 TI SN75492 LM78L 12 

IlA79M08 

~ MC7528 Raytheon RC7528 MC7802 Fairchild IlA78L02 NEC-Electron IlPC78L 12 
Lambda LMC7908 

SiliconG SG7528 TI IlA78L02 TI IlA78L 12 
LIlA7908 

TI SN7528 SiliconG SG7908 

Thomson-CSF SFC2528 
MC7805 AMO LM309 MC78L 15 Fairchild IlA7815 TI IlA7908 

.1< 

MC7529 Fairchild 7529 
Fairchild IlA309 IlA78L 15 IlA79M08 ~I 

IlA7805 Lambda LMC7815 
National LM7529 Lambda LLM309 LIlA7815 

MC7912 Fairchild IlA7912 

~ Raytheon RC7529 LMC7805 Uolcrola 1.le7815 3294 
IlA79M12 

SiliconG SG7529 . LIlA7805 lIalla~al 1I.1340-15 3299 
National LM120-12 'Ie 

MC75325 National OS75325 Motorola LM309 1I.1340LA-15 3299 
LM320MP12 

SiliconG SG75325 National LM309 LM340T-15 
LM7912 @ TI SN75325 LM7805 LM7815 
LM79M12 

MC7534 SiliconG SG7534 SiliconG SG120-12 

MC7535 National LM7535 
NEC-Electron IlPC7805 LM78L 15 SG320P-12 ~ SiliconG SG7535 
SGS L7805 NEC-Electron IlPC7815 SG7912 

L7810 IlPC78L 15 
MC75358 Motorola MC75368 SiliconG SG309 SGS L7815 

TI IlA7912 

~ 
TI SN75368 SG340-05 SiliconG SG340-15 MC7915 Fairchild IlA7915 

MC75365 National OS75365 SG340-5 SG7815 Lambda LIlA7915 

TI SN75365 National LM120-15 
TI IlA7805 TI LM340-15 

MC75368 Motorola MC75358 IlA7815 LM320-15 

TI SN75368 Thomson-CSF SFC2309 LM320T15 

MC7538 Fairchild 7538 Toshiba TA78005 IlA78L 15 
LM7915 ....:..5 

MC7806 Fairchild IlA7806 Toshiba TA78015 
SiliconG National LM7538 MC78M05 Fairchild IlA78M05 SG120-15 

SiliconG SG7538 Lambda LMC7806 
I!allml W341-5 3300 SG320-15 

MC7539 Fairchild 7539 LIlA7806 
LM342-05 SG7915 

National LM7539 SiliconG SG340-6 
LM78M05 TI IlA7915 '--

SiliconG SG7539 SG7806 NEC-Electron IlPC78M05 MC7918 Lambda LIlA7918 

MC75401 Fairchild 75461 TI IlA7806 NEC-Micro IlPC78M05 TI IlA7918 

Motorola MC75461 MC7808 Fairchild IlA7808 Sanyo L78M05 MC7924 Lambda LMC7924 

National OS75461 Lambda LMC7808 TI IlA78M05 TI IlA7924 

SiliconG SG75461 LIlA7808 MC78M06 Fairchild IlA78M06 MC7952 SiliconG SG320-5 

TI SN75461 fJEC-Electron IlPC7808 Sanyo , L78M06 MC830 Fairchild 930 

MC75402 Fairchild 75462 SiliconG SG340-8 TI IlA78M06 9930 

Motorola MC75462 SG7808 MC78M08 Fairchild IlA78M08 Motorola MC930 

National OS75462 TI LM340-8 NEC-Electron IlPC78M08 National OM930 

SiliconG SG75462 IlA7808 NEC-Micro IlPC78M08 Raytheon RC930 

TI SN75462 MC7812 Fairchild IlA7812 Sanyo L78M08 RM930 

MC75403 Motorola MC75463 Lambda LMC7812 TI IlA78M08 MC831 TI SN15831 

National OS75463 LIlA7812 MC78M12 Fairchild IlA78M12 MC834 TI SN15834 

SiliconG SG75463 National LM7812 lIalianal LI.1341-12 3300 MC835 Fairchild 9135 

TI SN75463 NEC-Electron IlPC7812 LI.1342·12 3299 Motorola MC935 

MC75404 Motorola MC75464 SGS L7812 LM78M12 National OM935 
National OS75464 SiliconG SG7812 NEC-Electron IlPC78M 12 Raytheon RC935 

TI SN75464 TI IlA7812 NEC-Micro IlPC78M12 RM935 
MC75450 Fairchild 75450 Toshiba TA78012 Sanyo L78M12 MC837 Fairchild 937 

National OS75450 MC7815 Fairchild IlA7815 MC78M15 Fairchild IlA78M15 Motorola MC937 
SiliconG SG75450 IlA78L 15 !lallanal W341·15 3300 National OM937 
TI SN75450 Lambda LMC7815 U1342·15 3299 Raytheon RC937 

MC75451 Fairchild 75451 LIlA7815 LM78M15 RM937 
National OS75451 Motorola MC78L 15 NEC·Electron IlPC78M 15 MC841 Raytheon RC941 
SiliconG SG75451 Ilallanal 1I.1340-15 3299 NEC·Micro IlPC78M15 MC8500 SiliconSys SSI8500 
TI SN75451 U.1340LA-15 3299 Sanyo L78M15 MC8502 SiliconSys SSI8502 

MC75452 Fairchild 75452 LM340T-15 MC78M18 Sanyo L78M18 MC8503 Fairchild 9401 
Hitachi H075452 LM7815 MC78M20 TI IlA78M20 F9401 
National OS75452 LM78L 15 MC78M24 Fairchild IlA78M24 Signetics 9401 
SiliconG SG75452 NEC-Electron IlPC7815 Sanyo L78M24 MC851 Fairchild 951 
TI SN75452 IlPC78L 15 TI IlA78M24 9951 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Motorola Semiconductor _ MC8T28 Signetics N8T28 MC953 National DM9093 MCM146508 Intel 2125A 

Products (Cont'd) MC8T95 Motorola MC6885 Raytheon RC993 Motorola MCM2125 
National DM8095 RM993 National MM74C929 

MC851 Motorola MC852 Signetics N8T95 TI SN158093 NMC6508 
MC951 TI SN74365 SN159093 NEC-Micro I'PD443 

Raytheon RC951 MC8T96 Motorola MC6886 MC955 Fairchild 9097 SSS SCM21C02 
RM951 National DM8096 Motorola MC855 Toshiba TC5508 

TI SN15851 Signetics N8T96 National DM9097 tMCM146518 Intersil IM6508-1 
SN15951 TI SN74366 Raytheon RC997 MCM2114 AMD 2114 

MC852 Fairchild 951 MC8T97 Motorola MC6887 RM997 9114 
9951 National DM8097 TI SN158097 CSG MCS2114 

Motorola MC851 Signetics N8T97 SN159097 MPS2114 
MC951 TI SN74367 MC956 Fairchild 9094 EMM 2114 

Raytheon RC951 MC8T98 Motorola MC6888 Motorola MC856 Fairchild F2114 
RM951 National DM7098 National DM9094 Fujitsu MB8114 

TI SN15851 DM8098 Raythcon RC994 GTEMicro 2114 
SN15951 DS8674 RM9094 Hitachi 472114 

MC8520 SiliconSys SSI8520 Signetics N8T98 RM994 HM2114 
MC853 Fairchild 9093 S8T98 TI SN158094 HM472114 

Motorola MC953 TI SN54368 SN159094 Intel 2114 
National DM9093 SN74368 MC957 Fairchild 9157 . 2114A 
Raytheon RC993 MC930 Fairchild 930 Motorola MC857 Intersil 2114 

RM993 9930 National DM9567 IM2114 
TI SN158093 Motorola MC830 DM957 MicroPwr MP2114 

SN159093 National DM930 Raytheon RC957 MP2114C 
MC855 Fairchild 9097 Raytheon RC930 RM957 Mitsubishi M5L2114 

~. 
Motorola MC955 RM930 MC958 Fairchild 9158 Motorola MCM21L 14 
National DM9097 MC932 Fairchild 932 Motorola MC858 National MM2114 ..... ". 
Raytheon RC997 9932 National DM958 NEC-Micro I'PD2114 

~; 
RM997 National DM932 Raytheon RC958 OKI 1,18r.t2114 3873 

t} TI SN158097 Raytheon RC932 RM958 Panasonic MN2114 
SN159097 RM932 MC961 Fairchild 961 Supertex CM2114 

!>'~ ,~: MC856 Fairchild 9094 MC933 Fairchild 933 National DM961 Synertek SY2114 3941 

I'.~ Motorola MC956 National DM933 DM962 TI TMS4045 

.~J;~ National DM9094 Raytheon RC933 Raytheon RC961 TMS40L45 

"'~ 
Raytheon RC994 RM933 RM961 Toshiba TMM314 

RM9094 MC934 Raytheon RC934 MC962 Fairchild 962 'TMM314A 
.!- RM994 RM934 National DM962 MCM2115 AMD 93415 
II T! SN158094 TI SN15834 Raytheon RC962 93425 .... ~ 

I.!. SN159094 SN15934 RM962 AM93415 

I 
MC857 Fairchild 9157 MC935 Fairchild 9135 MC963 Fairchild 963 AMI 4015 

Motorola MC957 Motorola MC835 9963 4025 
National DM9567 National DM935 National DM963 Fairchild 93415 

DM957 Raytheon RC935 Raytheon RC963 93425A 
Raytheon RC957 RM935 RM963 Fujitsu 93415 

RM957 MC936 Fairchild 936 ~MCA1200 LSI Logic LCA1200 93425 
MC858 Fairchild 9158 National DM936 National MCA1200 Hitachi HI.12510 3789 

[I 

Motorola MC958 Raytheon RC936 MCA1300 National MCA1300 HI.12511 3789 
National DM958 RM936 MCA500 National MCA500 Intel 2115A 
Raytheon RC958 MC937 Fairchild 937 ¢MCA600 LSILogic LCA600 Motorola MCM93415 

RM958 Motorola MC837 National MCA600 Signetics 82S10 
MC8T13 National DS75121 National DM937 MCM10139 Signetics 10139 N82S10 

LM75121 Raytheon RC937 MCM10141 Fairchild F10141 N82S110 
Signetics N8T13 RM937 Motorola MC10141 S82S10 
TI N8T13 MC941 Raytheon RM941 Signetics 10141 S82S110 

SN75121 MC943 Fairchild SH2001 MCM10144 Fairchild Fl0144 - TI SN54S314 I' "., MC8T14 National DS75122 MC944 Fairchild 944 Signetics 10144 SN74S314 . :, : ~i' ~ 

;;:.;t::~,)~,:::·: LM75122 National DM944 TI SN10144 MCM2125 AMI S6508 
"""';roI;~:'''«~' Signetics N8T14 Raytheon RC944 MCM10145 Fairchild F10145A Fairchild 4736B 
'-:,""'" TI ~J8T14 RM944 Signetics Nl0145 Harris Hi,i650B ~ 

SN75122 MC945 Fairchild 945 MCM10146 AMD AM10415 669.1333.3754 
MC8T23 National DS75123 National DM945 Fairchild Fl0415 3615.3618 Intel 2125A 

LM75123 Raytheon RC945 Ililachl /11,12110 3709 National MM74C929 
Signetics N8T23 RM945 HF.12112 3789 NMC6508 
TI N8T23 MC946 Fairchild 946 National DM10415 NEC-Micro I'PD443 

SN75123 National DM946 Siemens GXB10415 SSS SCM21C02 
MC8T24 National DS75124 Raytheon RC946 Signetics 10146 Toshiba TC5508 

LM75124 RM946 MCM10147 TI SN10147 MCM2147 AMD 9147 
Signetics N8T24 MC948 Fairchild 948 MCM10148 Hitachi HD10148 AMI 4017 
TI N8T24 National DM948 NEC-Electron I'PB10148 Fujitsu MBM2147 

SN75124 Raytheon RC948 Signetics 10148 Hitachi HM4847 
MC8T26 AMD N8T26 RM948 T! SN10148 HI,16147 3789 

N8T26A MC949 Fairchild 949 MCM10149 Fairchild Fl0416 Intel 2147 
Fairchild I'A8T26A National DM949 Signetics 10149 Intersil 2147 
Hitachi HD268T26 Raytheon RC949 Nl0149 ITI 4547 
Motorola MC6880A RM949 MCM10152 Fairchild Fl0414 National MM2147 

MC8T26A MC950 Fairchild 950 National DM10414 NEC-Micro I'PD2147 
National DS8T26A Raytheon RC950 MCM10422 Fairchild Fl0422 3615.3620 S)'mtBk SY2147 3941 
Signetics N8T26 RM950 Fujitsu MBM10422 T! TMS2147 

N8T26A MC951 Fairchild 951 Hitachi HI,11 0422 3789 Toshiba TMM315 
TI N8T26A 9951 lIalional 01,110422 3854 Universal UM2147 

MC8T26A AMD N8T26 Motorola MC851 MCM10470 AMD AM 10470 MCM21L14 AMD 2114 
N8T26A MC852 Fairchild Fl0470 3615.3621 9114 

Fairchild I'A8T26A Raytheon RC951 Fujilsu 1,181,11 0470 3681 CSG MCS2114 
Hitachi HD268T26 RM951 iIltachl HI,110470 3789 MPS2114 
Motorola. MC6880A TI SN15851 Ilalicnal 01,110470 3655 EMM 2114 

MC8T26 SN15951 Signetics 10470 Fairchild F2114 
National DS8T26A MC952 Fairchild 9099 ¢MCM10545 Fairchild Fl0545 Fujitsu MB8114 
Signetics N8T26 Raytheon RM952 MCM146508 AMI S6508 GTEMicro 2114 

N8T26A RM999 Fairchild 4736B Hitachi 472114 
TI N8T26A MC953 Fairchild 9093 Harris HI,16508 HM2114 

MC8T28 AMD N8T28 Motorola MC853 669.1333,3754 HM472114 

~ Discontinued 
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Motorola Semiconductor MCM4116 Panasonic MN4116 MCM6810 Motorola MC6810 MCM68A316 GTEMicro 2316 

Products (Cont'd) SGS 1.14116 MCM68308 Fairchild F68308 Intel 2316 
Siemens HYB4116 MCM68316 AMD AM9218 Mostek MK34000 

MCM21L 14 Intel 2114 Signetics 2690 AMI S68318 Motorola MCM68316 
2114A 2960 CSG MPS2316 1.11.12316 

Intersil 2114 Signetics 2960 Fairchild 3516 National 1.11.152116 
11.12114 Sprague UCN4116 68316 1.11.15258 

MicroPwr MP2114 TI TMS4116 68316E NEC-EA EA2316 
MP2114C Toshiba TMM416 F3516 EA8316 

Mitsubishi M5L2114 Zilog Z6116 F35316 NEC-Micro I'PD2316 
Motorola MCM2114 MCM6516 AMD AM4516 F68316 1281 OKI MSM3870 
National 1.11.12114 Fujitsu MB8118 GI R03-8316 Rockwell R2316 
NEC-Micro I'PD2114 Hitachi HM4816 R03-9316 SGS M2316 
OKI 1.1Sr.l2114 3873 HM4816A GTEMicro 2316 Signetics TDA2600 
Panasonic MN2114 Intel 2118 Intel 2316 TI SBP8316 
Supertex CM2114 Intersil 11.17118 Mostek MK34000 Toshiba TMM331A 
SynBrlck SY2114 3941 Mostek 4516 Molorola MCM68A316 MCM68A332 AMD 9232 
TI TMS4045 MK4516 1.11.12316 AMI S68322 

TMS40L45 National NMC5295 National 1.11.152116 S68A332 
Toshiba TMM314 NEC-Micro 2118 1.11.15258 CSG MPS2332 

TMM314A TI TMS4516 NEC-EA EA2316 Fairchild F3532 
MCM2532 IIlIiChl 1111462532 3789 MCM6641 AMD 4044 EA8316 GI R03-9332 

National 1.11.12532 9244 NEC-Micro I'PD2316 GTE Micro 2332 
NMC2532 AM9244E OKI MSM3870 Intersil 11.17332 
TDA2530 EMM 4044 Rockwell R2316 Motorola MC68332 
TDA2532 Fujitsu 4044 SGS 1.12316 MCM68332 

Plessey TDA2530 IIlIiChl HI.14315 3789 Signetics TDA2600 National 1.11.152132 
Siemens TDA2530 Intel 2141 TI SBP8316 NEC-EA EA8332 

~,-----

Signetics TDA2530 2141-2 Toshiba TMM331A NEC-Micro I'PD2332 
TDA2532 Intersil 11.17141 MCM68332 AMD 9232 RCA CDM5333 

SiliconG SG2532 Mostek MK4104 AMI S68322 Rockwell R2332 
TI TMS2532 Motorola MCM66L41 S68A332 SiliconG SG3532 
Universal UM2532 National 1.11.12141 CSG MPS2332 SMC ROM4732 ; MCM2708 AMD 2708 1.11.15257 Fairchild F3532 Synerlek SY2332 3950 
Fairchild F2708 NMC2141 GI R03-9332 TI 4732 
Hitachi HN462708 NEC-Micro I'PD4104 GTE Micro 2332 TMS4732 
Motorola MC27A08 I'PD4104-3 Intersil 11.17332 Toshiba TMM333 
National MM2708 RCA CDM5104 Motorola MC68332 Universal UM2332 
NEC-EA EA2708 TI TMS4044 r.1WtiBA332 3840 MCM68Bl0 Fairchild F68Bl0 

.... 
Panasonic MN2708 Zilog 6104 National 1.11.152132 MCM68B308 Fairchild F68B308 ... 
Rockwell 2708 Z6104 NEC-EA EA8332 MCM7621 AMD AM27S13 
SGS 1.12708 MCM6664 Fairchild F64K NEC-Micro I'PD2332 Fairchild 93446 ~: TI TMS2708 Fujitsu MB8264 RCA CDM5333 Fujitsu MB7053 

MCM2716 AMD 2716 MB8265 Rockwell R2332 Harris HM7621 ~ 
Fairchild F2716 Hitachi HM4864 SiliconG SG3532 Intel 3622 

,...,) 

Fujitsu MBM2716 Intel 2164 SMC ROM4732 MMI 6306 ~ HlliChl HI1462716 3789 Motorola MCM6665 Synerlsk SY2332 3950 National DM74S571 
InIal 2716 3818.3822 National NMC4164 TI 4732 Signetics 82S131 ~ M2716 NEC-Micro I'PD4164 TMS4732 TI SN74S571 
Mitsubishi M5L2716 TI TMS4164 Toshiba TMM333 MCM7641 AMD AM27S31 ~ Mostek MK2716 Toshiba TMM4164 Universal UM2332 Fairchild 93448 
National MM2716 MCM6665 Fairchild F64K MCM68364 AMD 9264 Fujitsu MB7126 @ NEC-Micro I'PD2716 Fujitsu MB8264 9265 Harris HM7641 
OKI 1.ISI.12716 3873 MB8265 AMI S68364 Intel M3624 
Panasonic MN2716 Hitachi HM4864 S68A364 3613 MMI 5341-1 ~ SGS M2716 Intel 2164 GTEMicro 2364 6341-1 3826 

-( 

TI TMS2516 Motorola MCM6664 Intel 2364 National DM54S474 
MCM2801 NCR NCR52801 National NMC4164 Intersil 11.17364 DM74S474 
MCM2816 ,GI ER5716 3683 NEC-Micro I'PD4164 MicroPwr MP2364 DM77S474 

Hllachl 111148016 3789 TI TMS4164 Mostek MK36000 DM87S474 
·NCR NCR2168 Toshiba TMM4164 National MM52164 Raytheon 29625 

L----

~MCM4016 AD AD515 MCM66L41 AMD 4044 1.11.15235 Signetics N82S141 
Burr-Brown 3528 9244 NEC-EA EA8364 S82S141 

, Fairchild F3528 AM9244E LA8364 TI TBP28S46 
Fujitsu MB8128 EMM 4044 NEC-Micro I'PD2364 440.3976 

r.lB8416 3676 Fujitsu 4044 Rockwell R2364 TBP28S46r.1 
Harris HM6116 IIlIachl HI.14315 3789 SGS 1.136000 440,3976 
Hitachi HM6116 Intel 2141 Signetics 2364 MCM7643 AMD AM27S33 
/DT /DT6116 2141-2 2664A AM27S33M 
MicroPwr MP6116 Intersil 11.17141 SMC ROM36000 AM27S41 
Mitsubishi M5K8725 Mostek MK4104 Synertek SY2364 Fairchild 93453 
NEC-Micro I'PD446 Motorola MCM6641 TI TMS4764 93453C 
OKI r.~Sr.'2128 3873 National 1.11.12141 Toshiba TM2364 934531.1 

1,'S1.I5128 3873 1.11.15257 MCM68708 AMD 9708 Fujitsu MB7122 
RCA CDM6116 NMC2141 Fairchild F68708 MB7134 
Synertek SY2128 NEC-Micro I'PD4104 MCM68Al0 Hitachi HM468Al0 Harris HM76165 

SY2129 I'PD4104-3 MCM68A30 Hitachi HN46830 HM7643 
TI TMS4016 RCA CDM5104 MCM68A308 AMD 8308 1I!.I1643-2 3705 
Toshiba TC5516 TI TMS4044 9208 HM7643A 

TMM2016 Zilog 6104 NEC-EA EA8308 Hitachi HN25045 
MCM4116 AMD 9016 Z6104 NEC-Micro I'PD2308 Intel 3625A 

AM9016 MCM67365-25 AMD AM92640 MCM68A316 AMD AM9218 1.13625 
Fairchild F16K AMI S68B364 AMI S6831B 1.11.11 5353 

F4116 Fairchild F-3564-25 CSG MPS2316 53S1641 3836 
Fujitsu MB8116 Mostek MK36000-4 Fairchild 3516 6353-1 3826 
Hitachi HM4716 NEC-EA I'PD2/8364-20 68316 63S1641 
Intel 2117 Signetics 2064-20 68316E 3826.3836 
Intersil 11.17116 Synertek SY2364-2 F3516 Motorola MCM7643M 
ITT ITT4116 MCM6810 AMI S6810 F35316 National 74S573 
Mostek MK4116 Falrch"~ F6810 1278 F68316 1281 DM54S573 
National 1.11.15290 Hitachi HD6810 GI R03-8316 DM54S573A 
NEC-Micro I'PD416 HD68Al0 R03-9316 DM74S573 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Manu!lclurer ReplaclmBnl IC Muler Manufaclurer Repllcemenl ICMasl8r Manufaclurer Replacemenl ICMnln Manufaclurer RepllcBmenl ICMular 
Device Source DBvlce Page Device Source Device Pagl DlVlcl Source Devici Pagl Device Source Device Pagl 

Motorola Semiconductor MCM7681 Fairchild 93451M MCM93422 AMD AM93422 RC1558 Raytheon RC1458 
Products (Cont'd) 93Z451 3652 Fairchild 93422 RC1558 

F93451 MCM93L422 AMD AM93L422 RC4.5! 
MCM7643 NEC-Micro !,PB426 FuJitsu MB7132 3679 Fairchild 93L422 RM1558 

Raytheon 29641 MB7132H 3679 MLM139 AMD LM139 RM4558 
Signetics 82HS137 Harris HM7681 Fairchild !'A139 RCA CA1458 

82S137 HM7681-2 3711 Motorola LM139 CA1558 
N82S137 Hitachi HN25089 Halional LU139 3317 LM1458 
S82HS137 Intel 3628 PMI CMP-04 LM1558 
S82S137 3628A PM139 RC4558 

TI TBP24S41 3628B Raytheon LM139 SSS1458 
440.3968 M3628 RCA CA139 SSS1558 

TDP24S4HI MMI 5381-1 Signetics LM139 Sanyo LA6458A 
440.3968 6381-1 3826 ,SiliconG SG139 Signetics MC1458 

TBP28S41 National 87S181 TI LM139 MC1558 
TBP28S41M DM77S181 MM2316 AMD AM9218 NE4558 

MCM7643M AMD AM27S33 DM87S181 AMI S6831B SiliconG SG1458 
AM27S33M DM87S228 CSG MPS2316 SG1558 
AM27S41 Raytheon 29631 Fairchild 3516 TI MC1458 

Fairchild 93453 29631A 68316 MC1558 
93453C 29631AM 68316E RC4558 
93453M 29633 F3516 RM4558 

Fujitsu MB7122 Signetics 825181 F35316 RC4558 AMD 1458 

MB7134 82HS181 F68316 1281 1558 

Harris HM76165 N82S181 GI R03-8316 AM1458 

HM7643 S82HS181 R03-9316 
Exar XR1458 

HM7643-2 3705 S82S181 GTE Micro 2316 
XR1588 

HM7643A Supertex SM82S181 Intel 2316 
XR4558 

Hitachi HN25045 TI TBP28S86 Mostek MK34000 
Fairchild !'A1458 

!'A1558 Intel 3625A TBP28SB6M Motorola MCM68316 Harris HA-2650 3234.3287 
M3625 MCM7684 AMD AM27S184 MCM68A316 HA-2655 3234.3287 

MMI 5353 Fujitsu MB7127 National MM52116 HA-2665 
53S1641 3836 Harris HM7684 MM5258 Hitachi HA 17458 
6353-1 3826 MMI 53100 NEC-EA EA2316 Motorola MC1458 
63S1641 63100 EA8316 MC1558 

3826.3836 National DM77S184 NEC-Micro !,PD2316 MC4558 
Motorola MCM7643 DM87S184 OKI MSM3870 MC4558C 
National 74S573 Raytheon 29650 Rockwell R2316 RC1558 

DM54S573 Signetics N82S184 SGS M2316 National LM1458 
DM54S573A TI TBP24SA81 Signetics TDA2600 LM1558 
DM74S573 440.3969 TI SBP8316 NEC-Electron !,PC 1458 

NEC-Micro !,PB426 MCM7685 AMD AM27S185 
Toshiba TMM331A !,PC4558 

Raytheon 29641 FUJltlu MB7128 3679 MMH0026 AMD MMH0026 PMI OP-14 
Signetics 82HS137 Harris HM7685 

National DS0026 PM1458 
82S137 H1.11685-2 3714 

MH0026 PM1558 
N82S137 MMI 53101 

M03724 Fairchild F03724 Raytheon RC1458 
S82HS137 63101 

Raytheon SP3724 RC1558 
S82S137 63S841 3826.3833 

RCA CA3724 RC4558 
TI TBP24S41 National DM77S185 

M03725 Fairchild F03725 RM1558 
440.3968 DM87S185 

National DH3725 RM4558 
TBP24S411.1 Raytheon 29651 

Raytheon SP3725 RCA CA1458 
440.3968 29651A 

RCA CA3725 CA1558 
TBP28S41 29651AM 

NE592 AMO AM592 LM1458 
TBP28S41M Signetics 82HS185 

NE592 LM1558 
MCM7649 AMD AM27S29 N82S185 

SE592 RC4558 
Fujitsu MB7124 S82HS185 SSS1458 

MBM7124 S82S185 Fairchild !'A733 
SSS1558 

Harris HM7649 TI SN54S454 Hitachi HA17733 
Sanyo LA6458A 

MMI 5349-1 SN74S454 Intersil J.A733 
Signatics MC1458 

6349-1 3826 T8P24S81 Motorola MC1733 
MC1558 

National DM54S472 440.3968 SE592 
NE4558 

DM74S472 TBP24S8lM National LM733 
SiliconG SG1458 

Raytheon 29621 440.3968 Raytheon RM592 SG1558 
Signetics N82S147 MCM7686 Harris HM7686 Signetics SE592 TI MC1458 

S82S147 National DM87S186 !'A733 MC1558 
TI DM54S472 MCM7687 Harris HM7687 SiliconG SG733 RC4558 

TBP28S42 National DM87S187 TI !'A733 RM4558 
440.3975 MCM82707 Signetics N82S707 RC1558 AMD 1458 SE592 AMD AM592 

TBP28S42~' MCM82708 Signetics N82S708 1558 NE592 
440.3975 MCM93412 AMD AM93412 AM1458 SE592 

MCM7680 AMD AM27S180 Fairchild 93412 Exar XR1458 Fairchild !'A733 
AM27S280 MCM93415 AMD 93415 XR1588 Hitachi HA17733 

Fairchild 93450 93425 XR4558 Intersil !'A733 
93Z450 3652 AM93415 Fairchild !'A1458 Motorola MC1733 

FuJitsu MB7131 3679 AMI 4015 !'A1558 NE592 
Harris HM7680 . 4025 Harris HA-2650 3234.3287 National LM733 
MMI 5380-1 Fairchild 93415 HA-2655 3234.3287 Raytheon RM592 

6380-1 3826 93425A HA-2665 Signetics SE592 
National DM77S180 Fujitsu 93415 Hitachi HA17458 !'A733 

DM87S180 93425 Motorola MC1458 SiliconG SG733 
DM87S229 Hitachi HM2510 3789 MC1558 TI !'A733 

NEC-Micro !,PB408 HI.12511 3789 MC4558 SG1525A SiliconG SG1525A 
Raytheon 29630 Intel 2115A MC4558C Siliconix PWM25A 
Signetics N82S180 Motorola MCM2115 RC4558 SG1526 Sprague ULN-8126 

S82S180 Signetics 82S10 National LM1458 SG1527A SiliconG SG1527A 
TI TBP28SA86 N82S10 LM1558 Siliconix PWM27A 

TBP28SA86U 3978 N82S110 NEC-Electron !,PC1458 SG2525A SiliconG SG2525A 
MCM7681 AMD AM27PS181 S82S10 !,PC4558 Siliconix PWM25B 

AM27S181 S82S110 PMI OP-14 SG2526 PAotorola SG3526 3297 
AM27S181M TI SN54S314 PM1458 SiliconG SG2526 
AM27S281 SN74S314 PM1558 Sprague ULO-8126 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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AL TERNATIE SOURCE DIRECTORY 
l.Ianuflclunr Rlpllclmlnl IC l.Iullr IAanuhclurer Repllcemenl IC rAasler IAinufaclunr Repllcemanl IC Maslar Ihnufaclurar Replacemlnl 
Devici Sourci Dlvlca PI~I Devici Source Dlvici PI~I Davici Sourci Davlca Paga Clvlca Scurca Darlca 

IClJuler 
Plga 

Motorola Semiconductor 
Producta (Cont'd) 

SG2527A 

SG3525A 

SG3526 

SG3527A 

SN542S83A 

SN54ALSOO 

SN54ALS02 

SN54ALS04 

SiliconG 
Siliconix 
SiliconG 
Siliconix 
TI 
I.tolorola 
SiliconG 
Sprague 
SiliconG 
Siliconix 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 

SG2527A 
PWM27B 
SG3525A 
PWM25C 
SG3525A 
SG2526 
SG2526 
ULQ-8126 
SG3527A 
PWM27C 
SG3527A 
54LS83A 
SN54LS83A 
DM54LS83A 
54LS83A 
54LS83 

3297 

861 

833 

833 

834 

Sfl54ALS644 TI 
SN54ALS646 
SN54ALS647 
SN54ALS648 
SN54ALS649 
SN54ALS690 
SN54ALS691 
SN54ALS692 
SN54ALS693 
Srl54ALS696 
SN54ALS697 
SN54ALS698 
SN54ALS699 
SN54ALS74 

National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
TI 

SN54ALS873 National 
11 ' 

SN54ALS874 National 
TI 

SN54ALS876 National 
TI 

SN54ALS880 National 
TI 

SN54LSOO 

SI154ALS!i44 9114 SI154LS 113A Raytheon 
DM54ALS646 Signetics 
DM54ALS647 TI 
DM54ALS648 
DM54ALS649 
DM54ALS690 
DM54ALS691 
DM54ALS692 
DM54ALS693 
DM54ALS696 
DM54ALS697 
DM54ALS698 
DM54ALS699 
DM54ALS74 
SI154ALS74 857 
DM54ALS873 

~SN54LSl14A Fairchild 

SN54LS12 

SN54LS122 

National 

Raytheon 
TI 

National 
Raytheon 
TI 
National 
Raytheon 
TI 

SI154ALS873 100H SN54LS123 National 
DM54ALS874 Raytheon 
SII54ALS874 1008 11 
DM54ALS876 
SII54ALS876 1009 
DM54ALS880 
Sii54ALSaSO 1011 

SN54LS125A National 
Raytheon 
Signetics 
TI 

54LSOO ~SN54LS126A Fairchild 

54LS113 
54LS113 
SN54LS113 

srl54LS15G 
SN54LS157 

SII54LS 113A 871 
54LSl14 
DM54LSl14 
DM54LSl14A 
54LSl14 
SN54LSl14 
SN54LSl14A 
DM54LS12 
54LS12 
SII54LS12 
DM54LS122 
54LS122 
SII54LS122 
lJM54LS123 
54LS123 
SU54LS123 
DM54LS125 
54LS125 
54LS125A 
Sjl54LS 125A 
54LS126 
SN54LS126 
DM54LS126 
54LS126 

SN54LS158 

837 
OSN54LS160A 

873 

874 

~SN54LS161A 
875 

11 
AMD 
Fairchild 
National 
Raytheon 
Signetics 
11 
AMD 
Fairchild 
National 
Raytheon 
Signetics 
TI 
AMD 

Fairchild 
National 
Raytheon 
Signetics 

11 
AMD 
Fairchild 
National 
Raytheon 
Signetics 
TI 

S:154LS156 
SN54LS157 
54LS157 
DM54LS157 
54LS157 
54LS157 
S1I54LS157 
SN54LS158 
54LS158 
DM54LS158 
54LS158 
54LS158 
SI154LS158 
SN54LS160A 
SII74S160 
93S10 
DM54LS160 
54LS160 
54LS160 
54LS160A 

CCG 

887 

887 

1227 

S1154LS160A 889 
SN54LS161A 
54LS161A 
DM54LS161A 
54LS161 

SN54ALS08 

11 
National 
TI 
National 
11 
National 
11 
National 
TI 
National 
TI 

54LS83A 
SII54LS83A 
DM54ALSOO 
SI154ALSOO 
DM54ALS02 
SII54ALS02 
DM54ALS04 
SI154ALS04 
DM54ALS08 
SII54ALS08 
DM54ALS09 
S!l54ALS09 
DM54ALS160 
S:154ALS160 
DM54ALS161 
Sfl54ALS161 
DM54ALS162 

Fairchild 
National 
Raytheon 
Signetics 
TI 
Fairchild 
National 
Raytheon 
TI 
Fairchild 
National 
Raytheon 
Signetics 
TI 
Fairchild 
National 
Raytheon 
TI 
Fairchild 
National 
Raytheon 
Signetics 
TI 
Fairchild 
National 
Raytheon 
TI 
Fairchild 
National 
Raytheon 
Signetics 
TI 
Fairchild 
National 
Raytheon 
11 
Fairchild 
National 
Raytheon 
Signetics 
TI 
National 

DM54LSOO 
54LSOO 
54LSOO 
SU54LSOO 
54LS01 
DM54LS01 
54LS01 
SII54LSOI 
54LS02 
DM54LS02 
54LS02 
54LS02 
SU54LS02 
54LS03 
DM54LS03 
54LS03 
SU54LS03 
54LS04 
DM54LS04 
54LS04 
54LS04 
S1I54LS04 
54LS05 
DM54LS05 
54LS05 
S::54LSCS 
54LS08 
DM54LS08 
54LS08 
54LS08 
SII54LS08 
54LS09 
DM54LS09 
54LS09 
SII54LS09 
54LS10 
DM54LS10 
54LS10 
54LS10 
SH54LS10 
DM54LS107 
DM54LS107A 
54LS107 
54LS107 
SN54LS107 
DM54LS107 
54LS107 
54LS107 

833 

National 
Raytheon 
Signetics 
TI 

54LS126A 
SN54LS126 
SN54LS126A 
54LS13 

54LS161A 
SN54LS161 
S1I54LS161A 
SN54LS162A 
DM54LS162A 
54LS162 

8B9 ~ 

SN54ALS09 

SN54ALS160 National 
TI 

SI154ALS161 National 
TI 

SN54ALS162 National 
11 

SN54ALS163 National 
11 

SN54ALS240 National 
SN54ALS241 National 

TI 
SN54ALS242 National 
SN54ALS243 National 

11 

SN54ALS244 National 
SN54ALS245 National 

11 
SN54ALS273 National 

11 
SN54ALS32 Fairchild 

Hitachi 
Motorola 

National 

Raytheon 

SGS 
Signetics 

11 

SN54ALS373 National 
TI 

SN54ALS374 National 
TI 

SN54ALS377 National 
Srl54ALS573 National 

11 
SN54ALS574 National 

11 
SN54ALS576 National 

TI 
SN54ALS580 National 

TI 
SN54ALS620 National 

TI 
SN54ALS621 National 

11 
SN54ALS'S22 National 
SN54ALS623 National 

11 
SN54ALS640 National 

11 
SN54ALS641 National 
SN54ALS642 National 
SN54ALS643 National 
SN54ALS644 National 

• Discontinued 

835 SN54LS01 

836 

889 SN54LS02 

889 

SI154ALS 162 a90 
DM54ALS163 
SII54ALS163 
DM54ALS240 
DM54ALS241 
S!l54ALS241 
DM54ALS242 
DM54ALS243 
Sfl54ALS243 
SI154ALS244 
DM54ALS244 
DM54ALS245 
SII54ALS245 
DM54ALS273 
Sl154ALS273 
54LS32 
74LS32 
HD74LS32 
SN54LS32 
SN74LS32 
DM54ALS32 
DM54LS32 
DM74LS32 
54LS32 
74LS32 
T74LS32 
54LS32 
74LS32 
SII54LS32 
Sl174LS32 
DM54ALS373 
Srl54ALS373 
DM54ALS374 
SN54ALS374 
DM54ALS377 
DM54ALS573 
S:l541.LS573 
DM54ALS574 
SIl54ALS574 
DM54ALS576 

SN54LS03 
890 

911 SN54LS04 

912 
912 

913 

SN54LS05 

!J19 SN54LS08 

SN54LS09 

SN54LS10 

843 SN54LS107 
843 

Raytheon 
Signetics 
TI 

~SN54LS107A National 
Raytheon 
Signetics 

£54 TI 
~SN54LS109A Fairchild 

954 National 

SI154ALS576 965 Raytheon 
Signetics 
TI 

DM54ALS580 
SIl54ALS580 966 
DM54ALS620 
SII54ALS620 
DM54ALS621 
SU54ALS621 
DM54ALS622 
DM54ALS623 
SN54ALS623 
DM54ALS640 

976 SN54LS 11 Fairchild 
National 
Raytheon 
TI 

976 

SII54ALS540 !J84 
DM54ALS641 
DM54ALS642 
DM54ALS643 
DM54ALS644 

SN54LS 112A Fairchild 
National 
Raytheon 
Signetics 
TI 

SN54LS 113A Fairchild 
National 

S::54LS107A 
54LS109 
DM54LS109 
DM54LS109A 
54LS109 
54LS109 
SN54LS109 

SN54LS13 
833 

SN54LS132 
833 

SN54LS133 
834 SN54LS136 

834 SN54LS 137 
SN54LS138 

1134 

SN54LS139 

835 

836 SN54LS14 

836 SN54LS145 

SN54LS147 
SN54LS148 

SN54LS15 

869 SN54LS151 

SN54LS153 
S1I54LS109A 870 
54LS11 
DM54LS11 
54LS11 
Srl54LSll 
54LSl12 
DM54LSl12 
54LSl12 
54LSl12 
SN54LSl12 
SII54LS112A 
54LSl13 
DM54LSl13 

836 
SN54LS155 

871 SN54LS156 

Fairchild 
National 
Raytheon 
TI 

National 
Raytheon 
Signetics 
TI 
Fairchild 
Fairchild 
National 
Raytheon 
Signetics 
TI 
TI 
AMD 
Fairchild 
National 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
National 
Raytheon 
C;ignetics 
n 
F~irr:'d 

Natiolic11 
Raytheon 
Signetics 
TI 
Fairchild 
TI 
11 
AMD 
TI 
Fairchild 
National 
Raytheon 
TI 
AMD 
Fairchild 
National 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
National 
Raytheon 
Signetics 
TI 
Fairchild 
National 
Raytheon 

TI 
Fairchild 
National 
Raytheon 

DM54LS13 
54LS13 
S1I54LS13 
SN54S13 
DM54LS132 
54LS132 
54LS132 
SII54LS132 
54LS133 
54LS136 
DM54LS136 
54LS136 
54LS136 
SII54LS136 
SII54LS137 
SN54LS138 
54LS138 
DM54LS138 
54LS138 
54LS138 
SII54LS138 
SN54LS139 
54LS139 
DM54LS139 
54LS139 
54LS139 
SI154LS139 
54LS14 
DM54LS14 
54LS14 
54LS14 
SII54LS14 
54LS145 
SI154LS145 
SU54LS147 
SN54LS148 
SI154LS148 
54LS15 
DM54LS15 
54LS15 
Sl154LS15 
SN54LS151 
54LS151 
DM54LS151 
54LS151 
54LS151 
SII54LS151 
SN54LS153 
54LS153 
DM54LS153 
54LS153 
54LS153 
S!l54LS153 
54LS155 
DM54LS155 
54LS155 
74LS155 
SII54LSI55 
54LS156 
DM54LS156 
54LS156 

The manufacturers report their devices can be used as direct replacements. 

837 

877 

878 
879 

OSN54LS 162A AMD 
National 
Raytheon 
Signetics 
TI 

~SN54LS163A AMD 

SN54LS164 

National 

Raytheon 
Signetics 
TI 

AMD 
Fairchild 
Motorola 
National 

Raytheon 
Signetics 
TI 

880 SN54LS164A AMD 

880 

SN54LS165 

837 SN54LS166 

882 
882 

SN54LS168 

883 SN54LS 169 

838 SN54LS170 

OSN54LS173 

884 

~SN54LS173A 

884 
SN54LS174 

886 

SN54LS175 

Fairchild 
Motorola 
National 

Raytheon 
Signetics 
TI 

Fairchild 
TI 
TI 
AMD 
Fairchild 
National 
TI 
AMD 
Fairchild 
National 
TI 
Fairchild 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Signetics 
11 
Fairchild 
National 
Signetics 
TI 
AMD 
Fairchild 
National 
Raytheon 
Signetics 
11 
AMD 
Fairchild 

Performance details often differ, so compare the specifications considering your requirements. 
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54LS162A 
SN54LS162 
SU54LSI62A 690 
SN54LS163A 
DM54LS163 
DM54LS163A 
54LS163 
54LS163A 
54LS163A 
SN54LS163 
SN54LS163A 
SN54LS164 
54LS164 
SN54LS164A 
DM54LS164 
DM54LS164A 
54LS164 
54LS164 
S::54LS11l4 
SN54LS164A 
SN54LS164 
54LS164 
SN54LS164 
DM54LS164 
DM54LS164A 
54LS164 
54LS164 
SII54LS164 
SN54LS164A 
54LS165 
S1I54LS165 
S1I54LS166 
SN54LS168A 
54LS168 
DM54LS168 
SN54LS168 
SN54LS169A 
54LS169 
DM54LS169 
SN54LS169 
54LS170 
DM54LS170 
54LS170 
SH54LS170 
54LS173 
SN54LS173A 
DM54LS173 
54LS173 

0:11 

891 

891 
891 

893 

SII54LS173A 894 
54LSl73 
DM54LS173 
54LS173 
SII54LS173A 894 
SN54LS174 
54LS174 
DM54LS174 
54LS174 
54LS174 
SI154LS174 
SN54LS175 
54LS175 

895 
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Dnlca Source Davlca Plga Devlca Source Device Paga Devlca Source Davlce Paga Devlca Sourca Dnlca 

ICrhsler 
Plga 

Motorola Semiconductor SN54LS244 TI 

Products (Cont'd) SN54LS245 Fairchild 
TI 

SN54LS175 National 
Raytheon 
Signetics 
TI 

SN54LS181 AMD 
Fairchild 
Raytheon 
Signetics 
TI 

SN54LS182 TI 
SN54LS189 Fairchild 

National 
TI 

SN54LS190 AMD 
National 
Raytheon 
Signetics 
TI 

SN54LS191 AMD 
National 
Raytheon 
Signetics 
TI 

SN54LS192 AMD 
Fairchild 
National 
Raytheon 
Signetics 
TI 

SN54LS193 AMD 
Fairchild 
National 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
TI 
AMD 
Fairchild 
Raytheon 
Signetics 
TI 

SN54LS196 .National 
. Raytheon 
TI 

SN54LS197 National 
Raytheon 
Signetics 
TI 

SN54LS20 Fairchild 
National 
Raytheon 
Signetics 
TI 

SN54LS21 Fairchild 
National 
Raytheon 
TI 

SN54LS22 Fairchild 
National 
Raytheon 
TI 

SN54LS221 National 
Raytheon 
Signetics 
TI 

SN54LS240 AMD 
Fairchild 
MMI 
Raytheon 
TI 

SN54LS241 AMD 
Fairchild 
MMI 
Raytheon 
TI 

SN54LS242 AMD 
Raytheon 
TI 

SN54LS243 AMD 
Raytheon 
TI 

SN54LS244 AMD 

~ Discontinued 

Fairchild 
MMI 
Raytheon 

DM54LS175 
54LS175 
54LS175 

SN54LS247 

S1I54LS175 895 SN54LS248 
SN54LS181 
54LS181 
54LS181 
54LS181 
SPl54LS181 897 
SN54LS182 
54LS189 
DM54LS189 
SN54LS189 
SII54LS189A 

440.900 
SN54LS190 
DM54LS190 
54LS190 
54LS190 
Sr154LS190 901 
SN54LS191 
DM54LS191 

SN54LS249 

SN54LS251 

SN54LS253 

Fairchild 
National 
TI 
Fairchild 
National 
Signetics 
TI 
Fairchild 
National 
TI 
AMD 
Fairchild 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
National 

Raytheon 
Signetics 
TI 

54LS191 SN54LS256 Fairchild 
54LS191 
SII54LS191 
SN54LS192 
54LS192 

~SN54LS257A AMD 
901 National 

DM54LS192 
54LS192 
54LS192 ~SN54LS258A 
S1I54LS19Z 90Z 
SN54LS193 
54LS193 
DM54LS193 
54LS193 
54LS193 
SN54LS193 90Z SN54LS259 
SN54LS194A 
54LS194A 
SII54LS194A 90Z SN54LS26 
SN54LS195A 
54LS195A 
54LS195A 
54LS195A 
SII54LS 1 95A 903 
DM54LS196 
54LS196 

SN54LS260 

SN54LS260A 

SII54LS196 903 SN54LS266 
DM54LS197 
54LS197 
54LS197 
S1154LS197 904 
54LS20 
DM54LS20 
54LS20 
54LS20 
S!l54LSZO 
54LS21 
DM54LS21 
54LS21 
SII54LSZl 
54LS22 
DM54LS22 
54LS22 
SN54LSZ2 
DM54LS221 
54LS221 
54LS221 

839 

840 

040 . 

SN54LSZ21 906 
SN54LS240 
54LS240 
54LS240 

SN54LS27 

SN54LS273 

SN54LS279 

SN54LS28 

54LS240 SN54LS280 
S.154LS240 910 SN54LS283 
SN54LS241 
54LS241 
54LS241 
54LS241 
SN54LS241 911 SN54LS290 
SN54LS242 
54LS242 
Srl54LS242 911 
SN54LS243 
54LS243 
SII54LSZ43 91Z 
SN54LS244 
54LS244 
54LS244 
54LS244 

SN54LS293 

~SN54LS295A 

Raytheon 
Signetics 
TI 

AMD 
Fairchild 
National 
Raytheon 
Signetics 
TI 

Fairchild 
TI 
Fairchild 
National 
Raytheon 
TI 
Fairchild 
Motorola 
Signetics 
Fairchild 
Signctics 
Fairchild 

National 
Raytheon 
Signetics 
TI 
Fairchild 
National 
Raytheon 
TI 
AI.10 
Fairchild 
Raytheon 
TI 
Fairchild 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Raytheon 
Signetics 

TI 
TI 
Fairchild 
National 
Raytheon 
Signetics 
TI 
National 
Raytheon 
Signetics 
TI 
Fairchild 
National 
Raytheon 
Signetics 
TI 
Raytheon 
TI 

SU54~S244 
54LS245 
SI!54LS245 
54LS247 
DM54LS247 
SII54LSZ47 
54LS248 
DM54LS248 
54LS248 
S!154LSZ48 
54LS249 
DM54LS249 
S1I54LSZ49 
SN54LS251 
54LS251 
54LS251 
54LS251 
S1I54LSZ51 
SN54LS253 
54LS253 
DM54LS253 
DM7214 
54LS253 
54LS253 
SN54LS253 
54LS256 
SN54LS257 
DM54LS257 
54LS257 
54LS257 
SN54LS257 

91 Z SN54LS298 

913 

SN54LS299 
913 

914 SN54LS30 

914 

SN54LS32 

915 

SN54LS322 

AMD 
Fairchild 
Raytheon 
TI 
AI.ID 
Fairchild 
MMI 
Raytheon 
TI 
Fairchild 
National' 
Raytheon 
Signetics 
TI 
Fairchild 

Hitachi 
1.1010rola 

National 

Raytheon 

SGS 
Signetics 

TI 

AMD 
Raytheon 

S1154LSZ57A 916 
SN54LS258 
54LS258A 

'DM54LS258 
54LS258 
54LS258 
SN54LS258 

SN54LS323 

TI 

AMD 

Fairchild 

SII54LS258A 917 Motorola 
Raytheon 54LS259 

SII54LSZ59 
54LS26 
DM54LS26 
54LS26 
S1I54LS26 
54LS260 
SN54LS260A 
54LS260A 
54LS260 
54LS260A 
54LS266 
9386 
DM54LS266 
54LS266 
54LS266 
Srl54LSZ66 
54LS27 
DM54LS27 
54LS27 
SIi54LS27 
SIl54LSZ73 
54LS273 
54LS273 
SII54LSZ73 
54LS279 
DM54LS279 
54LS279 
54LS279 
SII54LSZ79 
54LS28 
54LS28 
54LS194A 
54LS28 
S.154LS28 
S1I54LSZ80 
54LS283 
DM54LS283 
54LS283 
54LS283 
SII54LSZ83 
DM54LS290 
54LS290 
54LS290 
SII54LS290 
54LS293 
DM54LS293 
54LS293 
54LS293 
SII54LSZ93 
54LS295A 

917 
TI 

841 SN54LS33 Fairchild 
Raytheon 
TI 
Fairchild 

918 

SN54LS352 

SN54LS353 

National 
TI 
Fairchild 
National 
TI 

SN54LS365A Fairchild 
Raytheon 
Signetics 

TI 

842 ~SN54LS366A Fairchild 
1 ZZ7 National 

919 

9Z1 

84Z 
921 

9ZZ 

924 

9Z5 

Raytheon 
Signetics 
TI 

SN54LS367A Fairchild 
National 
Raytheon 
Signetics 

TI 
SN54LS368A Fairchild 

SN54LS37 

SN54LS373 

SN54LS374 

National 
Raytheon 
Signetics 

TI 

Fairchild 
National 
Raytheon 
Signetics 
TI 
AF.1D 
MMI 
Raytheon 
SIGnslics 
TI 
MID 

SI154LSZ95B 9Z5 

MMI 
National 
Raytheon 

SN54LS298 
54LS298 
54LS298 
SII54LSZ98 
SI154LSZ99 
54LS299 
54LS299 
54LS299 
SI154LSZ99 
54LS30 
DM54LS30 
54LS30 
54LS30 
SII54LS30 
54LS32 
74LS32 
HD74LS32 
SIl54ALS3Z 
SN74LS32 
DM54ALS32 
DM54LS32 
DM74LS32 
54LS32 
74LS32 
T74LS32 
54LS32 
74LS32 
SI154LS3Z 
SII74LS32 
SN54LS322 
54LS322 

9Z6 
lZZ7 

9Z7 

84Z 

732 

843 
843 

SN54LS374 
SN54LS375 

SN54LS377 

SN54LS378 

SN54LS379 

SN54LS38 

SN54LS384 

SN54LS385 

SN54LS386 

SN54LS390 

930 SN54LS393 

TI 
Fairchil~ 
Raytheon 
Signetlcs 
TI 
AI.ID 
Fairchild 
Raytheon 
TI 
AMD 
Fairchild 
TI 
AMD 
Fairchild 
TI 
Fairchild 
National 
Raytheon 
TI 
AMD 
Raytheon 
TI 
AMD 
Raytheon 
TI 
National 
Raytheon 

Signetics 
TI 

Fairchild 
TI 
Fairchild 
TI 

54LS322A 
SN54LS322 
SII54LS32ZA 
SN54LS323 
SN74LS323 
54LS323 

SN54LS395A National 

74LS323 
SN74LS323 
54LS323 
74LS323 
SII54LS3Z3 
SN54LS323A 
SI174LS3Z3 
54LS33 

SN54LS398 
930 SN54LS399 

54LS33 
S1154LS33 
54LS352 
DM54LS352 
SII54LS35Z 
54LS353 
DM54LS353 
SII54LS353 
54LS365A 
54LS365 
54LS365 
54LS365A 
SN54LS265A 

930 

843 

93Z 

933 

SII54LS365A 935 
54LS366A 
DM54LS366 
54LS366 
54LS366A 
SI!54LS366A 935 
54LS367A 
DM54LS367 
54LS367 
54LS367 
54LS367A 
SI154LS367A 936 
54LS368A 
DM54LS368 
54LS368 
54LS368 
54LS368A 
SN54L368A 
SII54LS368A 936 
54LS37 
DM54LS37 
54LS37 
54LS37 
SI154LS37 
SU54LS373 
54LS373 

.54LS373 
54LS373 
SII54LS373 
SII54LS374 
54LS374 
DM54LS374 
54LS374 

844 
lZZ7 

783 
937 

lZ27 

SN54LS40 

SN54LS42 

SN54LS47 

SN54LS48 

SN54LS49 

SN54LS490 

SN54LS51 

SN54LS54 

SN54LS540 
SN54LS55 

SN54LS568 
SN54LS569 
SN54LS604 
SN54LS605 
SN54LS606 
SN54LS607 

Raytheon 
Signetics 
TI 

TI 
AMD 
Fairchild 
TI 
Fairchild 
National 
Raytheon 
TI 
Fairchild 
National 
Raytheon 
Signetics 
TI 
Fairchild 

Hitachi 
Motorola 
National 

SGS 
TI 

Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
TI 
Fai=:hild 
National 
Raytheon 
Signetics 
TI 
Fairchild 
National 
Raytheon 
TI 
TI 
Fairchild 
National 
Raytheon 
TI 

AMD 
AMD 
TI 
TI 
TI 
TI 

S1154LS374 938 
54LS375 
54LS375 
54LS375 
SIl54LS375 938 
SI154LS377 1 Z27 
54 LS377 
54LS377 
S1I54LS377 939 
SN54LS378 
54LS378 
SII54LS378 939 
SN54LS379 
54LS379 
SN54LS379 
54LS38 
DM54LS38 
54LS38 
SII54LS30 044 
SN54LS384 
54LS384 
SI!54LS384 941 
SN54LS385 
54LS385 
SII54LS385 94Z 
DM54LS386 
54LS386 
RM8241 
S82S41 
54LS386 
SII54LS386 94Z 
54LS390 
SII54LS390 943 
"54LS393 
SII54LS393 943 
DM54LS395 
54LS395A 
54LS395 
SN54LS395 
S!l54LS395A 943 
S1I54LS398· 944 
SN54LS399 
54LS399 
. SIl54LS399 944 
54LS40 
DM54LS40 
54LS40 
SI154LS40 845 
54LS42 
DM54LS42 
54LS42 
54LS42 
SII54LS4Z 845 
54LS47 
74LS47 
HD74LS47 
SN74LS47 
DM54LS47 
DM74LS47 
T74LS47 
S1l54LS47 847 
Srt74LS47 847 
54LS48 
DM54LS48 
SII54LS48 847 
54LS49 
DM54LS49 
SI!54LS49 847 
54LS490 
Sll54LS490 955 
54LS51 
DM54LS51 
54LS51 
54LS51 

. SIl54LS51 848 
54LS54 
DM54LS54 
54LS54 
SII54LS54 850 
SII54LS540 950 
54LS55 
DM54LS55 
54LS55 
54LS55 
Sfl54LS55 851 
SN54LS568 
SN54LS569 
SII54LS604 973 
srl54LS605 973 
S~154LS606 973 
SI!54LS607 973 

Bold face device numbers indicate manufacturers data is provided In the Ie Master on the pages noted. 
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Dlvici Source Davlce Plge Device Source Device Pa •• Device Scurca Device PI~' Davlca Seuree Device Plte 

Motorola Semiconductor srmLS358A National DM74LS368 SN74LSOO Raytheon 74LSDD SN74LSl12A Signetics 74LSl12 

Productn (Cont'd) Raytheon 74LS368 SGS T74LSDD TI SII74LS112A 871 
SGS T74LS3 Signetics 74LSDD SN74LSl13A Fairchild 74LSl13 

SN54LS620 TI SII54LS620 976 Signetics 74LS368 TI SI174LSOO 833 Hitachi HD74LSl13 

SN54LS621 TI SI154LS621 976 74LS368A SN74LS01 Fairchild HD74LS01 National DM74LSl13 

SN54LS622 TI Sfl54LS622 976 TI Srt74LS36BA 936 Hitachi HD74LS01 Raytheon 74LSl13 

SN54LS623 TI Srl54LS623 976 SN74ALSOO National DM74ALSOO National DM74LS01 SGS T74LSl13 

SN54LS640 TI S1154LS640 934 TI SII74ALSOO 833 Raytheon 74LS01 Signetics 74LSl13 

SN54LS641 TI SU54LS641 984 SN74ALS02 National DM74ALS02 Signetics 74LS01 TI SlI74LS113A 871 

SN54LS642 TI SIl54LS642 984 TI SII74ALS02 833 TI SII74LSOI 833 ~SN74LSl14A Fairchild 74LSl14 

SN54LS644 TI SIIS4LS644 984 SN74ALS04 National DM74ALS04 SN74LS02 Fairchild 74LS02 Hitachi HD74LSl14 

SN54LS645 TI SrlS4LS645 984 TI SI174ALS04 834 Hitachi HD74LS02 Motorola 74LSl14A 

SN54LS668 TI SlI54LS668 990 SN74ALS08 National DM74ALS08 National DM74LS02 National DM74LSl14 

St~54LS669 TI SIf54LS669 990 TI SU74ALS08 035 Raytheon 74LS02 Raytheon 74LSl14 

SN54LS670 Fairchild 54LS670 SN74ALS09 National DM74ALS09 SGS T74LS02 TI SN74LSl14A 

Motorola 54LS670 iI Siii4IiLSG9 03D Signetics 74LS02 SN74LS 12 Hitachi HD74LS12 

National DM54LS670 Sra4ALS160 National DM74ALS160 TI SU74LS02 833 National DM74LS12 

Raytheon 54LS670 TI SII74ALS080 1011 SN74LS03 Fairchild 74LS03 Raytheon 74LS12 

Signetics 54LS670 SN74ALS161 National DM74ALS161 Hitachi HD74LS03 Signetics 74LS12 

TI S:154LS670 990 TI SII74ALS160 B89 National DM74LS03 TI Sr174LS12 837 

SN54LS673 TI S1154LS673 992 SN74ALS1G~ National DM74ALS162 Raytheon 74LS03 SN74LS122 Hitachi HD74LS122 

SN54LS674 TI SII54LS674 992 TI Srl74ALS161 !JS9 SGS T74LS03 National DM74LS122 

~SN54LS73A National DM54LS73 SN74ALS163 National DM74ALS163 TI SI174LS03 834 Raytheon 74LS122 

Raytheon 54LS73 TI SlI74ALS162 890 SN74LS04 Fairchild 74LS04 TI SU74LS122 873 

Signetics 54LS73 Srl74ALS 163 890 Hitachi HD74LS04 SN74LS123 Hitachi HD74LS123 

TI Sr~54LS73 Sr~7 4ALS240 National DM74ALS240 National DM74LS04 National DM74LS123 

S!l54LS73A 856 SN74ALS241 National DM74ALS241 Raytheon 74LS04 Raytheon 74LS123 

~SN54LS74A Fairchild 54LS74 TI StH 4ALS241 911 SGS T74LS04 TI SII74LS123 874 

National DM54LS74 SN74ALS242 National DM74ALS242 Signetics 74LS04 SN74LS124 TI SN74LS124 

DM54LS74A TI SimALS242 911 TI Sfl74LS04 834 SN74LS125A Fairchild 74LS125A 

Raytheon 54LS74 SN74ALS243 National DM74ALS243 SN74LS05 Fairchild 74LS05 National DM74LS125 

Signetics 54LS74 TI SI174ALS243 912 Hitachi HD74LS05 Raytheon 74LS125 

TI SN54LS74 SN74ALS244 National DM74ALS244 National DM74LS05 SGS T74LS125 

SlI54LS74A 857 TI SI174ALS244 912 NEG-Electron I'PB74LS05 Signetics 74LS125A 

SN54LS75 National DM54LS75 SN74ALS245 National . DM74ALS245 Raytheon 74LS05 TI SI174LS125A 875 

Raytheon 54LS75 ' TI SI174ALS245 913 SGS T74LS05 ~SN74LS126 Fairchild 74LS126 

Signetics 54LS75 SN74ALS273 National DM74ALS273 Signetics 74LS05 Motorola SN74LS126A 

TI SII54LS75 858 TI SlI74ALS273 919 TI SI174LS05 834 National DM74LS126 

SN54LS76A National DM54LS76 SN74ALS32 National DM74ALS32 SN74LS08 Fairchild 74LS08 Raytheon 74LS126 

Raytheon 54LS76 TI SII74ALS32 843 Hitachi HD74LS08 SGS T74LS126 

Signetics 54LS76 SN74ALS373 National DM74ALS373 National DM74LS08 Signetics 74LS126A 

TI SN54LS76 TI SN74ALS373 Raytheon 74LS08 TI SI174LS126A 875 

Sfl54LS76A 058 SrJ74ALS374 National DM74ALS374 SGS T74LS08 ~SN74LS126A Fairchild 74LS126 

SN54LS77 Raytheon 54LS77 TI SN74ALS374 Signetics 74LS08 National DM74LS126 
SN74LS08 Raytheon 74LS126 

TI S1154LS77 BS9 SN74ALS377 National DM74ALS377 
TI SI174LS08 835 SGS T74LS126 

SN54LS78A National DM54LS78 SN74ALS573 National DM74ALS573 
SN74LS09 Fairchild 74LS09 Signetics 74LS126A 

Raytheon 54LS78 TI S!l74ALS573 964 
Hitachi HD74LS09 TI SI174LS126A 875 

TI SN54LS78 SN74ALS574 National DM74ALS574 National DM74LS09 StJ74LS13 Fairchild 74LS13 
S;154LS78A 859 TI SI174ALS574 !l54 Raytheon 74LS09 Hitachi HD74LS13 

I 
SN54LS795 TI SN54LS795 SN74ALS576 National DN74ALS576 SGS T74LS09 National DM74LS13 
Sr~54LS796 TI SN54LS796 TI SI174ALSS76 965 TI SH74LS09 836 Raytheon 74LS13 

~SN54LS83A Fairchild 54LS83A SN74ALS580 National DM74ALS580 SN74LS10 Fairchild 74LS10 Signetics 74LS13 
Motorola SN542S83A TI SII74ALS580 966 Hitachi HD74LS10 TI Sfl74LS13 837 
National DM54LS83A SN74ALS620 National DM74ALS620 National DM74LS10 SN74LS132 Fairchild 74LS132 
Raytheon 54LS83A TI S!l74ALS620 976 Raytheon 74LSlO Hitachi HD74LS132 
Signetics 54LS83 SN74ALS621 National DM74ALS621 SGS T74LS10 National DM74LS132 

54LS83A TI S:l74ALS621 976 Signetics 74LS10 Raytheon 74LS132 
TI SII54LS83A 861 SN74ALS622 National DM74ALS22 TI Sr174LS10 836 SGS T74LS132 

SN54LS85 Fairchild 54LS85 SN74ALS623 National DM74ALS623 SN74LS107A Hitachi HD74LS107 Signetics 74LS132 
National DM54LS85 TI SN74ALS623 National DM74LS107 TI SN74LS132 
Raytheon 54LS85 SN74ALS640 National DM74ALS640 Raytheon 74LS107 SN74LS133 Fairchild 74LS133 
Signetics 54LS85 SN74ALS641 National DM74ALS641 Signetics 74LS107 SN74LS136 Fairchild 74LS136 
TI SN54LS85 SN74ALS642 National DM74ALS642 TI SI174LS107A 869 Hitachi HD74LS136 

SN54LS86 National DM54LS86 SN74ALS643 National DM74ALS643 SN74LS109 Fairchild 74LS109 National DM74LS136 
Raytheon 54LS86 TI SII74ALS640 984 Hitachi HD74LS109 Raytheon 74LS136 
Signetics 54LS86 SN74ALS644 National DM74ALS644 Motorola SN74LS109A SGS T74LS136 
TI SU54LS86 862 TI SU74ALS644 984 National DM74LS109 Signetics 74LS136 

SN54LS89 Signetics 54LS89 SN74ALS646 National DM74ALS646 Raytheon 74LS109 TI SI174LS136 878 
SN54LS90 National DM54LS90 SN74ALS647 National DM74ALS647 Signetics 74LS109 SN74LS137 TI SII74LS137 879 

Raytheon 54LS90 SN74ALS648 National DM74ALS648 TI Stl74LS10!lA 870 SN74LS138 Fairchild 74LS138 
Signetics 54LS90 SN74ALS649 National DM74ALS649 SN74S109A Hitachi HD74LS138 
TI S:154LS90 864 SN74ALS690 National DM74ALS690 SN74LS109A Fairchild 74LS109 National DM74LS138 

SN54LS91 Raytheon 54LS91 SN74ALS691 National DM74ALS691 Hitachi HD74LS109 Raytheon 74LS138 
TI Srl54LS91 864 TI SII54ALS242 911 Motorola SN74LS109 SGS T74LS138 

SN54LS92 National DM54LS92 SN74ALS692 National DM74ALS692 National DM74LS109 Signetics 74LS138 
Raytheon 54LS92 SN74ALS693 National DM74ALS693 Raytheon 74LS109 TI SII74LS138 880 
Signetics 54LS92 SN74ALS697 National DM74ALS697 Signetics 74LS109 SN74LS139 Fairchild 74LS139 
TI S!154LS92 664 SN74ALS698 National DM74ALS698 TI Sr174LS109A 870 Hitachi HD74LS139 

SN54LS93 Fairchild 54LS93 SN74ALS699 National DM74ALS699 SN74S109A National DM74LS139 
National DM54LS93 SN74ALS74 National DM74ALS74 SN74LS11 Fairchild 74LS11 Ray~heon 74LS139 
Raytheon 54LS93 TI SU74ALS74 857 Hitachi HD74LS11 SGS T74LS139 
Signetics 54LS93 SN74ALS873 National DM74ALS873 National DM74LS11 Signetics 74LS139 
TI Sri54LS93 865 TI SII74ALSB73 1008 Raytheon 74LS11 TI SH74LS139 880 

SN54LS95B Fairchild 54LS95B SN74ALS874 National DM74ALS874 SGS T74LS11 SN74LS14 Fairchild 74LS14 
National DM54LS95B TI SII7 4ALS87 4 1008 Signetics 74LS11 Hitachi HD74LS14 
Raytheon 54LS95B SN74ALS876 National DM74ALS876 TI SlImSll 836 National DM74LS14 
Signetics 54LS95B TI SII74ALS876 1009 SN74LS112A Fairchild 74LS112 Raytheon 74LS14 
TI S1I54LS95B 866 SN74ALS880 National DM74ALS880 Hitachi HD74LS112 Signetics 74LS14 

SN73LS368A Fairchild 74LS368A SN74LSOO Fairchild 74LSOO National DM74LSl12 TI SI174LS14 837 
Hitachi HD74LS368 . Hitachi HD74LSOO Raytheon 74LS112 SN74LS145 Fairchild 74LS145 
Motorola SN74LS368A National DM74LSOO SGS T74LS112 TI SI174LS145 882 

<) Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manulicturar Replacemant Ie Mastn Manufactum Replacamant Ie "'aster tlanuflcturar Replacement Ie Master ~1anuflcturer Rapl.cemant 
Davlce Source Davlce Page Davlce Source Devlca P.g. Dovlcs Source Davlce Plga Devlca Soure. Device 

Ie Muter 
Plga 

Motorola Semiconductor 
Products {Cont'd} 

SN74LS147 
SN74LS148 

SN74LS15 

TI 
Hitachi 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 
TI 

SM74LS147 
HD74LS148 
SII74LS148 
74LS15 
HD74LS15 
DM74LS15 
74LS15 
T74LS15 
SI174LS15 

SN74LS151 Fairchild 74LS151 

SN74LS153 

SN74LS155 

SN74LS156 

SN74LS157 

SN74LS158 

Hitachi HD74LS151 
HD74LS151A 

National DM74LS151 
Raytheon 7 4LS 151 
SGS T74LS151 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 

74LS151 
SH74LS151 
74LS153 
HD74LS153 
DM74LS153 
74LS153 
T74LS153 

Signetics 74LS153 
TI SI174LS153 
Fairchild 
Hitachi 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 

74LS155 
HD74LS155 
DM74LS155 
74LS155 
74LS155 
sr174LS155 
74LS156 
HD74LS156 
DM74LS156 
74LS156 
T74LS156 

Signetics 7 4LS 156 
TI SII74LS156 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 

74LS157 
HD74LS157 
DM74LS157 
74LS157 
T74LS157 

Signetics 74LS157 
TI SI174LS157 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 

74LS158 
HD74LS158 
DM74LS158 
74LS158 
T74LS158 

Signetics 74LS 158 
TI S1l74LS158 

SN74LS160A Fairchild 74LS160 
HD74LS160A 
DM74LS160 
74LS160 

Hitachi 
National 
Raytheon 
Signetics 74LS160 

74LS160A 

883 

838 

884 

884 

886 

886 

887 

887 

SN74LS164 TI 
SN74LS164A Fairchild 

SN74LS165 

SN74LS166 
SN74LS168 

SN74LS169 

SN74LS170 

~SN74LS173 

~SN74LS173A 

SN74LS174 

SN74LS175 

SN74LS181 

SN74LS182 
SN74LS183 
SN74LS189 

Hitachi 
National 
Raytheon 
SGS 
Signetics 

TI 
Fairchild 
SGS 
TI 
TI 
Fairchild 
Hitachi 
National 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Signetics 
Fairchild 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
National 
Signetics 
TI 
Fairchild 
National 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Raytheon 
SGS 
Signetics 
TI 
TI 

TI SII74LS160A 889 SN74LS190 

TI 
Fairchild 
National 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 

SN74LS161A AMD SN74LS161 
Fairchild 74LS161A 
Hitachi HD74LS161A 
National DM74LS161 
NEC-Electron I'PB74LS161 
Raytheon 74LS161 
Signetics 74LS161A 
TI SI174LS161A 889 

SN74LS162A Fairchild 74LS162 
Hitachi HD74LS162A 
National DM74LS162 
Raytheon 74LS 162 
SGS T74LS162 
Signetics 74LS162A 
TI SN74LS162A 

SN74LS163A Fairchild 74LS163 

SN74LS164 

• Discontinued 

Hitachi HD74LS163 
HD74LS163A 

National DM74LS163 
Raytheon 74LS163 
SGS T74LS163 
Signetics 74LS163A 
TI SH74LS163A 890 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
SGS 

74LS164 
HD74LS164 
SN74LS164A 
DM74LS164 
74LS164 
T74LS164 

Signetics 74LS164 
74LS164A 

SN74LS191 

SN74LS192 

SN74LS193 

.SN74LS194A 

TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
National 
SGS 
Signetics 

SII74LS164 
74LS164 
HD74LS164 
DM74LS164 
74LS164 
T74LS164 
74LS164 
74LS164A 
SII74LS164 
74LS165 
T74LS165 
SII74LS165 
SN74LS166A 
74LS168 
HD74LS168 
DM74LS168 
74LS168A 
SN74LS168 
74LS169 
HD74LS169 
DM74LS169 
74LS169A 
74LS170 
DM74LS170 
74LS170 
T74LS170 
74LS170, 
S1I74LS170 
74LS173 
SN74LS173A 
DM74LS173 
74LS173 

891 .SN74LS194A TI 
~SN74LS195A Fairchild 

891 SN74LS196 

891 

SN74LS197 

SN74LS20 

893 SN74LS21 

SU74LS173A 894 

Hitachi 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 

74LS173 
DM74LS173 
74LS173 
SII74LS173A 894 
74LS174 
HD74LS174 
DM74LS174 
74LS174 
T74LS174 
74LS174 
S1I74LS174 
74LS175 
HD74LS175 
74LS175 
T74LS175 
74LS175 
S1I74LS175 
74LS181 
HD74LS181 
74LS181 
T74LS181 
74LS181 
SII74LS181 
SN74LS182 
St174LS183 
74LS189 
DM74LS189 
74LS190 
HD74LS190 
DM74LS190 
74LS190 
T74LS190 
SII74LS190 
74LS191 
HD74LS191 
DM74LS191 
74LS191 
T74LS191 
74LS191 
SI174LS191 
74LS192 
HD74LS192 
DM74LS192 
74LS192 
T74LS192 
74LS192 
SII74LS192 
74LS193 
HD74LS193 
DM74LS193 
74LS193 
T74LS193 
74LS193 
SII74LS193 
74LS194A 
HD74LS194A 
DM74LS194 
T74LS194A 
74LS194A 

895 

895 

897 

898 

901 

901 

902 

902 

SN74LS22 

SN74LS221 

SN74LS240 

SN74LS241 

SN74LS242 

SN74LS243 

SN74LS244 

SN74LS245 

SN74LS247 

SN74LS248 

TI 
Fairchild 
Hitachi 
National 
Raytheon 
TI 
AMD 
Fairchild 
Hitachi 
MMI 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Hitachi 
MMI 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Raytheon 
Signetics 
TI 
AMD 
Fairchild 
Hitachi 
MMI 
Raytheon 
Signetics 
TI 
Fairchild 
GTE Micro 
l,lIIzl 

pI1ssey 
SPI 
SI2nslics 

TI 
Fairchild 
Hitachi 
National 
TI 
Fairchild 
Hitachi 
National 

SII74LS194A 902 SN74LS248 
74LS195A 
~D74LS195A 
DM74LS195 
74LS195A 
T74LS195A 
74LS195A 

SN74LS249 

SPl74LS195A 903 SN74LS251 
74LS196 
HD74LS196 
DM74LS196 
74LS196 
N82S80 
SII74LS196 903 
74LS197 
HD74LS197 
DM74LS197 
74LS197 
74LS197 
Srl74LS197 904 
74LS20 
HD74LS20 
DM74LS20 
74LS20 
T74LS20 
74LS20 
SII74LS20 
74LS21 
HD74LS21 
DM74LS21 
74LS21 
T74LS21 

839 

SN74LS253 

SN74LS256 

SN74LS257A 

SGS 
TI 
Fairchild 
Hitachi 
National 
SGS 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
National 

Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Signetics 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 
Signetics 

TI 
74LS21 
SI174LS21 
74LS22 
HD74LS22 

SN74LS258A Fairchild 
840 

DM74LS22 
74LS22 
T74LS22 
SII74LS22 
74LS221 
HD74LS221 

840 SN74LS259 

DM74LS221 
74LS221 
SU74LS221 906 
SN74LS240 
74LS240 
HD74LS240 
74LS240 
74LS240 
74LS240 
SII74LS240 910 
SN74LS241 
74LS241 
HD74LS241 
74LS241 
74LS241 
74LS241 
S!l74lS241 911 
SN74LS242 
74LS242A 
74LS242 
74LS242 
SII74LS242 911 
SN74LS243 
74LS243A 
74LS243 
74LS243 
SII74LS243 912 
SN74LS244 
74LS244 
HD74LS244 
74LS244 
74LS244 
74LS244 
SI174LS244 912 
74LS245 
G74SC245 
1,1D74SC245 

SN74LS26 

SN74LS260 

SN74LS266 

SN74LS27 

SN74LS273 

SN74LS279 

702.706 SN74LS28 
MV74SC245 
SP74SC245 761 
74LS245 779 
N8T245 
SII74LS245 913 
74LS247 
HD74LS247 
DM74LS247 
SII74LS247 913 
74LS248 
HD74LS248 
DM74LS248 

SN74LS280 

SN74LS283 

Hitachi 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Signetics 
Fairchild 
National 
Raytheon 

SGS 
Signetics 

TI 
Fairchild 
Hitachi 
National 
Raytheon 
SGS 
Signetics 
TI 
Ar.1D 
Fairchild 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Raytheon 
SGS 
TI 
Hitachi 
TI 
Fairchild 
Hitachi 

National 
Raytheon 
SGS 
Signetics 

T74LS248 
SIl74LS248 014 
74LS249 
HD74LS249 
DM74LS249 
T74LS249 
S1I74LS249 914 
74LS251 
HD74LS251 
DM74LS251 
74LS251 
T74LS251 
74LS251 
Srl74LS251 915 
74LS253 
HD74LS253 
DM74LS253 
DM8214 
74LS253 
T74LS253 
74LS253 
SN74LS253 
74LS256 
74LS256 
74LS257A 
HD74LS257 
DM74LS257 
74LS257 
T74LS257 
74LS257 
74LS257A 
SN74LS257 
74LS258A 
HD74LS258 
DM74LS258 
74LS258 
T74LS258 
74LS258 
SN74LS258 
74LS259 
T74LS259 
74LS259 
SII74LS259 917 
74LS26 
HD74LS26 
DM74LS26 
74LS26 
T74LS26 
74LS26 
SII74LS26 841 
74LS260 
74LS260 
74LS266 
DM74LS266 
74LS266 
RC8242 
T74LS266 
74LS266 
N8242 
Srl74LS266 918 
74LS27 
HD74LS27 
DM74LS27 
74LS27 
T74LS27 
74LS27 
Sr174LS27 842 
SII74LS273 1227 
74LS273 
74LS273 
T74LS273 
74LS273 
SII74LS273 919 
74LS279 
HD74LS279 
DM74LS279 
74LS279 
74LS279 
SII74LS279 921 
74LS28 
74LS28 
T74LS28 
SII74LS28 842 
HD74LS280 
SI174LS280 921 
74LS283 
HD74LS283 
HD74LS283A 
DM74LS283 
74LS283 
T74LS283 
74LS283 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted, 
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Al TIERNATE SOURCI2 DIRECTORY 
Manufacturer Replacement tCrhstBr Manufacturer Replacement tC Master Manufacturer Replacement IC Master Manufacturer Replacement ICMlltsr 
Device Source Device Paga Devlca Source Devlca Pagl Davlce Source Device Page Devlca Sourca Devlca Pa.a 

Motorola Semiconductor <)SN74LS366A Ilational DM74LS366 SN74LS395A National DM74LS395 SN74LS645 TI SII74LS645 9~4 
Product!} (Cont'd) Raytheon 74LS366 Raytheon 74LS395A SN74LS668 TI SII74LS668 9 0 

SGS T74LS366A Signetics 74LS395 SN74LS669 TI SII74LS669 990 
SN74LS283 TI SII74LS283 922 Signetics 74LS366A TI SN74LS395A 943 SN74LS670 Fairchild 74LS670 
SN74LS290 Fairchild 74LS290 TI SI174LS366A 935 SN74LS398 TI SN74LS398 944 National DM74LS670 

Hitachi HD74LS290 ~SN74LS367A Fairchild 74LS367A SN74LS399 AMD SN74LS399 Raytheon 74LS670 
National DM74LS290 Hitachi HD74LS367 TI SN74LS399 944 SGS T74LS670 
Raytheon 74LS290 HD74LS367A SN74LS40 Fairchild 74LS40 Signetics 74LS670 
SGS T74LS290 National DM74LS367 Hitachi HD74LS40 TI SI174LS670 990 
Signetics 74LS290 Raytheon 74LS367 National DM74LS40 SN74LS673 TI Sl174LS673 992 
TI SI174LS290 924 SGS T74LS367A Raytheon 74LS40 SN74LS674 TI SII74LS674 992 

SN74LS293 Fairchild 74LS293 Signetics 74LS367 SGS T74LS40 SN74LS696 National DM74ALS696 
Hitachi HD74LS293 74LS367A Signetics 74LS40 ~SN74LS73A Hitachi HD74LS73 
National DM74LS293 TI SN74LS367A 936 TI SI174LS40 845 National DM74LS73 
SGS T74LS293 SN74LS368 Signetics 74LS368 SN74LS42 Fairchild 74LS42 Raytheon 74LS73 
Signetics 7~LS293 "Sr~7 4LS36BA Fairchild 74LS368A Hitachi HD74LS42 Signetics 74LS73 
TI SI174LS293 925 Hitachi HD74LS368 National DM74LS42 TI SII74LS73A 856 

SN74LS295A Fairchild 74LS295A Motorola SN73LS368A Raytheon 74LS42 ~SN74LS74A Fairchild 74LS74 
Raytheon 74LS295A National DM74LS368 SGS T74LS42 Hitachi HD74LS74 
Signetics 74LS295A Raytheon 74LS368 Signetics 74LS42 HD74LS74A 

74LS295B SGS T74LS3 TI SI174LS42 845 National DM74LS74 
TI SII74LS295B 925 Signetics 74LS368 SN74LS47 Fairchild 54LS47 Raytheon 74LS74 

SN74LS298 Fairchild 74LS298 74LS368A 74LS47 SGS T74LS74 
Hitachi HD74LS298 TI SI174LS368A 936 Hitachi HD74LS47 Signetics 74LS74 
Raytheon 74LS298 SN74LS37 Fairchild 74LS37 Motorola SN54LS47 TI SI174LS74A B57 
SGS T74LS298 Hitachi HD74LS37 National DM54LS47 SN74LS75 Hitachi HD74LS75 
Signetics 74LS298 National DM74LS37 DM74LS47 National DM74LS75 
TI SIl74LS298 926 Raytheon 74LS37 SGS T74LS47 Raytheon 74LS75 

SN74LS299 AI.ID SI174LS299 1227 SGS T74LS37 TI SII54LS47 847 Signetics 74LS75 
Fairchild 74LS299 Signetics 74LS37 SII74LS47 847 TI SII74LS75 858 
Hitachi HD74LS299 TI Sr174LS37 844 SN74LS48 Fairchild 74LS48 SN74LS76A Hitachi HD74LS76 
Raytheon 74LS299 SN74LS373 AI.ID SI174LS373 1227 Hitachi HD74LS48 National DM74LS76 
SGS T74LS299 Fairchild 74LS373 National DM74LS48 Raytheon 74LS76 
TI SI174LS299 927 MMI 74LS373 SGS T74LS48 Signetics 74LS76 

SN74LS30 Fairchild 74LS30 Raytheon 74LS373 Signetics 74LS48 TI SII74LS76A 858 
Hitachi HD74LS30 SGS T74LS373 TI SIl74LS48 847 SN74LS77 National DM54LS77 
National DM74LS30 SIQnelics 74LS373 783 SN74LS49 Fairchild 74LS49 Raytheon 54LS77 
Raytheon 74LS30 TI SI174LS373 937 Hitachi HD74LS49 SN74LS78A Hitachi HD74LS78 
SGS T74LS30 SN74LS374 AMD SN74LS374 National DM74LS49 National DM74LS78 
Signetics 74LS30 Fairchild 74LS374 SGS T74LS49 Raytheon 74LS78 

S'N74LS32 
TI SI174LS30 842 MMI 74LS374 TI Sl174LS49 847 TI SI174LS78A 859 
Fairchild 54LS32 National DM74LS374 SN74LS490 Fairchild 74LS490 SN74LS795 TI SN74LS795 

74LS32 Raytheon 74LS374 SGS T74LS490 SN74LS796 TI SN74LS796 
Hitachi HD74LS32 SGS T74LS374 Signetics 74LS490 ~SN74LS83A Fairchild 74LS83A 
1,1010rola Sl154ALS32 732 Signetics 74LS374 TI SI174LS490 955 Hitachi HD74LS183A 

SN54LS32 TI SI174LS374 938 ~SN74LS503 Fairchild 74LS503 HD74LS83A 
National DM54ALS32 SN74LS375 Fairchild 74LS375 SN74LS51 Fairchild 74LS51 National DM74LS83A 

DM54LS32 Raytheon 74LS375 Hitachi HD74LS51 Raytheon 74LS83 
DM74LS32 

Raytheon 54LS32 
Signetics 74LS375 National DM74LS51 74LS83A 

74LS32 TI SN74LS375 938 Raytheon 74LS51 Signetics 74LS83 

SGS T74LS32 
SN74LS377 AI.ID S1I74LS377 1227 SGS T74LS51 74LS83A 

Signetics 54LS32 Fairchild 74LS377 Signetics 74LS51 TI SH74LS83A 861 

74LS32 Raytheon 74LS377 TI SI174LS51 848 SN74LS85 Fairchild 74LS85 

TI SII54LS32 843 SGS T74LS377 SN74LS54 Fairchild 74LS54 Hitachi HD74LS85 

SI174LS32 843 . Signetics 74LS377 Hitachi HD74LS54 National DM74LS85 

SN74LS322 AMD SN74LS322 TI SN74LS377 939 National DM74LS54 Raytheon 74LS85 

Fairchild 74LS322 SN74LS378 AMD SN74LS378 Raytheon 74LS54 Signetics 74LS85 

Raytheon 74LS322 Fairchild 74LS378 SGS T74LS54 TI SI174LS85 862 

74LS322A SGS T74LS378 Signetics 74LS54 SN74LS86 Fairchild 74LS86 

TI SI174LS322A 930 Signetics 74LS378 TI SII74LS54 ' 850 Hitachi HD74LS86 

SN74LS323 AMD SN54LS323 SN74LS378 SN74LS540 Fairchild 74LS540 National DM74LS86 

SN74LS323 TI SI174LS378 939 Signslics 74LS540 2775 Raytheon 74LS86 

Fairchild 54LS323 SN74lS379 AMD SN74LS379 TI SI174LS540 960 SGS T74LS86 

74LS323 Fairchild 74LS379 SN74LS541 Fairchild 74LS541 Signetics 74LS86 

Motorola SN54LS323 SGS T74LS379 SI;nelics 74LS541 2775 TI SII74LS86 862 

Raytheon 54LS323 TI SH74LS379 940 TI SI174LS541 960 SN74LS89 Signetics 74LS89 

74LS323 SN74LS38 Fairchild 74LS38 SN74LS55 Fairchild 74LS55 SN74LS90 Fairchild 74LS90 

TI S1I54LS323 930 Hitachi HD74LS38 Hitachi HD74LS55 National DM74LS90 

SN54LS323A National DM74LS38 National DM74LS55 Raytheon 74LS90 

SII74LS323 930 Raytheon 74LS38 Raytheon 74LS55 SGS T74LS90 

SN74LS33 Fairchild 74LS33 SGS T74LS38 SGS T74LS55 Signetics 74LS90 
Raytheon 74LS33 Signetics 74LS38 TI SII74lS55 851 TI SI174LS90 864 
Signetics 74LS33 TI SI174LS38 844 SN74LS568 AMD SN74LS568 SN74LS91 Hitachi HD74LS91 
TI SII74LS33 843 SN74LS384 AMD SN74LS384 SN74LS569 AMD SN74LS569 Raytheon 74LS91 

SN74LS352 Fairchild 74LS352 Raytheon 74LS384 SN74LS604 TI SI174lS604 973 TI SII74LS91 864 
National DM74LS352 TI SI174LS384 941 SN74LS605 TI SII74lS605 973 SN74LS92 Fairchild 74LS92 
SGS T74LS352 SN74LS385 AMD SN74LS385 SN74LS606 TI SIH4lS606 973 Hitachi HD74LS92 
TI SII74LS352 932 Raytheon 74LS385 SN74LS607 TI SII74LS607 973 National DM74LS92 

SN74LS353 Fairchild 74LS353 TI SII74LS385 942 SN74LS621 TI SII74LS621 976 Raytheon· 74LS92 
Motorola DM74LS353 SN74LS386 Hitachi HD74LS386 SN74LS622 TI SN74LS622 976 SGS T74LS92 
National DM74LS353 National DM74LS386 SN74LS640 Signetics 74LS640 Signetics 74LS92 
SGS T74LS353 Raytheon 74LS386 8T125 

I 
TI SII74LS92 864 

TI SII74LS353 933 TI SII74LS386 942 N8T125 SN74LS93 Fairchild 74LS93 
~SrmLS365A Fairchild 74LS365A SN74LS390 Fairchild 74LS390 TI Sl174lS640 984 Hitachi HD74LS93 

National DM74LS365 SGS T74LS390 SN74LS641 Signetics 74LS641 National DM74LS93 
Raytheon 74LS365 TI SII74LS390 943 TI Sff74lS641 984 Raytheon 74LS93 
SGS T74LS365A SN74LS393 Fairchild 74LS393 SN74LS642 Signalics 74LS642 2772 SGS T74LS93 
Signetics 74LS365 SGS T74LS393 TI SU74lS642 984 Signetics 74LS93 

74LS365A Signetics 74LS393 SN74LS643 TI SII74LS643 984 TI SII74LS93 865 
TI SII74LS365A 935 TI SII74LS393 943 SN74LS644 TI SII74LS644 984 ~SN74LS95B Fairchild 74LS95B 

~SN74LS366A Fairchild 74LS366A SN74LS395A Fairchild 74LS395 SN74LS645 Signetics 74LS645 Hitachi HD74LS95B 

~ Discontmued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Ie MASTER 
Manufacturer Replacement ICMaster Manufacturer Replacement IC Master Manufacturer Replacement tC Master Mlnuflcturer Rapllclmant Ie Muter 
Device Source Device Page Davlce Source Davlce Plge Dlvlce Source Device Page DlVlce Source Device Pigi 

Motorola Semiconductor ULN2002 Sprague ULN-2002 IlA758 Nallonal L",1800 3325.3328 87S181 Supertex SM82S181 

Products (Cont'd) ULN-2022 RCA CA758 TI TBP28S86 
ULS-2002 Signetics IlA758 TBP28S86M 

.SN74LS95B National DM74LS95B TI SN75467 TI SN76H1 87S191 AM[) AM27S191 
Raytheon 74LS95B ULN2002 SN76116 Fairchild 93511 
SGS T74LS95B Toshiba TD62002 IlA78S40 Fairchild IlA78S40 93Z511 
Signetics 74LS95B ULN2003 Exar XR2003 Fujitsu 7138 
TI SN74LS95B 866 XR2203 3200 National Semiconductor MB7138 

SN74S112 Fairchild 74S112 XR2204 3200 MBM7138 
Hitachi HD74S112 Fairchild 9667 2652 Signetics INS2652 Harris HM76161 
National DM74S112 9668 54LS798 Motorola 81LS98 Hitachi HN25169 
Signetics 74S112 MC1413 National 74LS798 Intel 3636B 
TI SN74S112 871 Motorola 1.IC1413 2753 74LS797 Motorola 81LS97 M3636 

TBA396 Signetics TBA396 MC1416 2753 74LS798 Motorola 81LS98 National DM77S191 
TCA4500 National LM4500 ULN20003 National 54LS798 DM87S191 

Siemens TCA4500 ULN2004 74S573 AMD AM27S33 Raytheon 29681 
TDA1085 Plesscy TDA1085 RIFA PBD352303 AM27S33M 29681A 
TDA1085A Plessey TDA1085A Sanyo LB1233 AM27S41 Signetics 82S191 
TDA1090 Sprague ULN-2242 LB1234 Fairchild 93453 N82S191 
TDA1327 Motorola MC1327 SGS L203 93453C S82S191 

TI SN76227 L204 93453M Supertex MM82S191 
TL431 Fairchild 1lA431 Signetics ULN2003 Fujitsu MB7122 SM82S191 

TI TL431 ULN2004 MB7134 TI TBP28S166 
TL493 TI TL493 SiliconG SG2003 Harris HM76165 440.3979 

TL494 Fairchild 1lA494 SG2004 HM7643 93L420 AMD AM27LSOO 

TI TL494 Sprague ULN-2003 HI.11643-2 3705 AM29721 

TL495 TI TL495 ULN-2004 HM7643A Fairchild 93421 

ULN20003 Exar XR2003 ULN-2023 Hitachi HN25045 93L420 
XR2203 3200 ULS-2003 Intel 3625A 93L421 
XR2204 3200 ULS-2004 M3625 Intel 3106 

Fairchild 9667 TI SN75468 MMI 5353 MMI 5531 

9668 r 
ULN2003 53S1641 3836 6531 

MC1413 ULN2004 6353-1 3826 Motorola 4256 

Molorola ~IC1413 2753 Toshiba TD62003 63S1641 National 93L421 

P.lC1416 2753 TD62004 3826.3836 DM54S200 

ULN2003 ULN2004 Exar XR2003 Motorola MCM7643 DM74S200 
ULN2004 XR2203 3200 MCM7643M NEe-Electron IlPB2200 

RIFA PBD352303 XR2204 3200 National DM54S573 Signetics 54S200 

Sanyo LB1233 Fairchild 9667 DM54S573A 54S201 
LB1234 9668 DM74S573 74200 

SGS L203 MC1413 NEC-Micro IlPB426 N82S116 

L204 Molorola I.IC1413 2753 Raytheon 29641 N82S16 

Signetics ULN2003 I.1C1416 2753 Signetics 82HS137 S82S116 

ULN2004 ULN20003 82S137 S82S16 
SiliconG SG2003 ULN2003 N82S137 TI SN54LS200 

SG2004 RIFA PBD352303 S82HS137 SN54S200 

Sprague ULN-2003 Sanyo LB1233 S82S137 SN54S201 

ULN-2004 LB1234 TI TBP24S41 SN74LS200 

ULN-2023 SGS L203 440.3968 SN74S200 

ULS-2003 L204 TBP24S41 '.1 S"74S201 440.905 
ULS-2004 Signetics ULN2003 440.3968 93L421 AMD AM27LSOO 

TI SN75468 ULN2004 TBP28S41 AM29721 
ULN2003 SiliconG SG2003 TBP28S41M Fairchild 93421 
ULN2004 SG2004 75S24 Fairchild 75S24 93L420 

Toshiba TD62003 Sprague ULN-2003 Hitachi HA1902 93L421 
TD62004 ULN-2004 Motorola MC7524 Intel 3106 

ULN2001 Exar XR2001 ULN-2023 Signetics SN7524 MMI 5531 
XR2201 3200 ULS-2003 SiliconG SG7524 6531 

Fairchild 9665 ULS-2004 TI SN75224 Motorola 425G 
Mitsubishi M54524 TI SN75468 SN7524 National 93L420 
1.I010roia UCl411 2753 ULN2003 87S181 AMD AM27PS181 DM54S200 

XR2201 ULN2004 AM27S181 DM74S200 

NEC-Micro UPA2001 Toshiba TD62003 AM27S181M NEC-Electron IlPB2200 
RIFA PBD352301 TD62004 AM27S281 Signetics 54S200 

PBD352311 ULN2068 Sprague ULN-2068 Fairchild 93451M 54S201 
Sanyo LB1231 TI ULN2068 93Z451 3652 74200 

SGS L201 ULN2074 Sprague ULN-2074 F93451 N82S116 

Signetics ULN2001 TI ULN2074 Fufllsu 1,IB7132 3679 N82S16 

SiliconG SG2001 Toshiba TD62074 1.107132H 3679 S82S116 

SG3851 XR2201 Exar XR2001 Harris HM7681 S82S16 

Sprague ULN-2001 XR2201 3200 HM7681-2 3711 TI SN54LS200 

ULN-2021 Fairchild 9665 Hitachi HN25089 SN54S200 
ULS-2001 Mitsubishi M54524 Intel 3628 SN54S201 

ULS-2011 rblorola MCl411 2753 3628A SN74LS200 

TI SN75466 ULN2001 3628B SN74S200 
ULN2001 NEC-Micro UPA2001 M3628 S"74S201 440.905 

Toshiba TD62001 RIFA PBD352301 MMI 5381-1 AD7520 AD AD7520 
TD62101 PBD352311 6381-1 3826 Datel DAC-HA10B 

ULN2002 Exar XR2002 Sanyo LB1231 Motorola MCM7681 Intersil AD7520 
XR2202 3200 SGS L201 National DM77S181 MicroPwr MP7520 

Fairchild 9666 Signetics ULN2001 DM87S181 Iialional DAC1020 3320 
MC1412 SiliconG SG2001 DM87S228 DAC1021 3320 

Mitsubishi M54525 SG3851 Raytheon 29631 DAC1022 3320 
~Iolorola MC1412 2753 Sprague ULN-2001 29631A AD7521 AD AD7521 
NEC-Micro UPA2002 ULN-2021 29631AM Datel DAC-HA12B 
RIFA PBD352304 ULS-2001 29633 HybridSys DAC331-12 

PBD352314 ULS-2011 Signetics 825181 Intersil AD7521 
Sanyo LB1232 TI SN75466 82HS181 MicroPwr MP7521 
SGS L202 ULN2001 N82S181 National DAC1220 
Signetics NE56202 Toshiba TD62001 S82HS181 DAC1221 
SiliconG SG2002 TD62101 S82S181 DAC1222 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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National Semiconductor CA3089 RCA CA3089 CD4011 Sanyo LC4011 CD40161 Tosniba TC40161 

(Cont'd) Sanyo LA 1230 SGS HCF4011 CD40162 Faircl1i1d F40162 
LA3089 Signetics HEF4011 Hitac~i HD14162 

AD7533 AD AD7533 SGS TCA3089 SSS SCL4011 Motorola MC14162 

Intersil AD7533 TDA1200 Solitron CM4011 National MM54C162 
MicroPwr MP7533 Signetics CA3089 Toshiba TC4011 MM74C162 

ADC0801 Intersil ADC0801 Siliconix CA3089 CD4012 Fairchild F4012 RCA CD40162 
TI ADC0801 TI SN76689 Hitachi HD14012 SGS HCF40162 

ADC0802 Intersil ADC0802 CD4000 Motorola MC14000 Motorola MC14012 Signetics HEF40162 
TI ADC0802 RCA CD4000 RCA CD4012 SSS SCL4162 

ADC0803 Datel ADC-830 SGS HCF4000 SGS HCF4012 Toshiba TC40162 
Intersil ADC0803 Signetics HEF400 Signetics HEF4012 CD40163 Fairchild F40163 
TI ADC0803 SSS SCL4000 SSS SCL4012 Hitachi HD14163 

ADC0804 Intersil ADC0804 SOlitron CM4000 Solitron CM4012 Motorola MC14163 
TI ADC0804 CD4001 Fairchild F4001 Toshiba TC4012 National MM54C163 

ADC080B Mostek MK0808 Hitachi HD14001 CD4013 Fairchild F4013 MM74C163 
TI ADC0808 Motorola MC14001 Hitachi HD14013 RCA CD40163 

ADC0809 Mostek MK50809 National MM74C02 Motorola MC14013 SGS HCF40163 
TI ADC0809 OKI MSM4001 National MM74C74 Signetics HEF40163 

ADC0816 Datel DAS-952 RCA CD4001 OKI MSM4013 SSS SCL4163 
Mostek MK50816 Sanyo LC4001B RCA CD4013 Toshiba TC40163 
TI ADC0816 SGS HCF4001 Sanyo LC4013 CD4017 Fairchild F4017 

ADC0817 Mostek MK50817 Signetics HEF4001 SGS HCF4013 Hitachi HD14017 
AH0126 Siliconix DG126 SSS SCL4001 Signetics HEF4013 Motorola MC14017 
AH0129 Siliconix DG129 Solitron CM4001 SSS SCL4013 RCA CD4017 
AH0133 Siliconix DG133 Toshiba TC4001 Solitron CM4013 SGS HCF4017 
AH0134 Siliconix DG134 CD4002 Fairchild F4002 Toshiba TC4013 Signetics HEF4017 
AH0139 Siliconix DG139 Hitachi HD14002 CD4014 Fairchild F4014 SSS SCL4017 

~ 

AH0140 Siliconix DG140 Motorola MC14002 Hitachi HD14014 Solitron CM4017 
AH0141 Siliconix DG141 RCA CD4002 Motorola MC14014 Toshiba TC4017 
AH0142 Siliconix DG142 SGS HCF4002 RCA CD4014 CD40174 Fairchild F40174 
AH0143 Siliconix DG143 Signetics HEF4002 SGS HCF4014 Hitachi HD14174 
AHOl44 Siliconix DGl44 SSS SCL4002 Signetics HEF4014 Motorola MC14174 

I 
AH0145 Silica nix DG145 Solitron CM4002 SSS SCL4014 National MM54C174 oW; 
AH0146 Siliconix DG146 TI TP4002 Solitron CM4014 MM74C174 ; AH0151 Siliconix DG151 Toshiba TC4002 Toshiba TC4014 RCA CD40174 
AH0152 Siliconix DG152 CD4006 Fairchild F4006 CD4015 Fairchild F4015 SGS HCF40174 
AH0153 Siliconix DG153 Hitachi HD14006 Hitachi HD14015 Signetics HEF40174 
AHOl54 Siliconix DG154 Motorola MC14006 Motorola MC14015 SSS SCL4174 

, AH0161 Siliconix DG161 RCA CD4006 National MM74C164 Toshiba TC40174 
AH0162 Siliconix DG162 SGS HCF4006 OKI MSM4015 CD40175 Fairchild F40175 
AH0163 Siliconix DG163 SSS SCL4006 RCA CD4015 Hitachi HD14175 

~ AH0164 Siliconix DG164 Solitron CM4006 Sanyo LC4015 Motorola MC14175 
AH5009 Intersil IH5009 Toshiba TC4006 SGS HCF4015 National MM54C175 

National AM9709 CD4007 Fairchild F4007 Signetics HEF4015 MM74C175 

~. AM97C09 Hitachi HD14007 SSS SCL4015 Signetics HEF40175 " 

AH5010 Intersil IH5010 Motorola MC14007 Solitron CM4015 Toshiba TC40175 
National AM9710 RCA CD4007 Toshiba TC4015 CD4018 Fairchild F4018 g AM97C10 SGS HCF4007 CD4016 Fairchild F4016 Hitachi HD14018 

AH5011 Intersil IH5011 Signetics HEF4007 F4066 Motorola MC14018 

~. National AM9711 
SSS SCL4007 Hitachi HD14016 RCA CD4018 

AM97C11 
AH5012 Intersil IH5012 Solitron CM4007 HD14066 SGS HCF4018 

National AM9712 Toshiba TC4007 MicroPwr MP7516 Signetics HEF4018 

AM97C12 CD4008 Fairchild F4008 Motorola MC14016 SSS SCL4018 

~ AH5013 Intersil IH5013 Hitachi HD14008 MC14066 Solitron CM4018 

AH5014 Intersil IH5014 Motorola MC14008 National CD4066 Toshiba TC4018 

AH5015 Intersil IH5015 National MM74C83 RCA CD4016 CD4019 Fairchild F4019 

AH5016 Intersil IH5016 RCA CD4008 CD4066 OKI MSM4019 

AM0154 Siliconix DG154 SGS HCF4008 Sanyo LC4016 RCA CD4019 

AM0163 Siliconix DG163 Signetics HEF4008 LC4066 Sanyo LC4019 '---' 

AM0164 Siliconix DG164 SSS SCL4008 SGS HCF4016 SGS HCF4019 

AM9709 Intersil IH5009 Solitron CM4008 HCF4066 Signetics HEF4019 

National AH5009 Toshiba TC4008 Signetics HEF4016 SSS SCL4019 

AM97C09 CD4009 Hitachi HD14009 HEF4066 Solitron CM4019 

AM9710 Intersil IH5010 RCA CD4009 N4066 Toshiba TC4019 

National AH5010 SGS HCF4009 SSS SCL4016 CD40192 Fairchild F4029 

AM97C10 SSS SCL4009 SCL4066 Motorola MC14029 

AM9711 Intersil IH5011 Solitron CM4009 Solitron CM4016 National CD4029 

National AH5011 Toshiba TC4009 CM4066 RCA CD40192 

AM97C11 CD4010 Hitachi HD14010 HCF4016 CD4029 

AM9712 Intersil IH5012 RCA CD4010 Toshiba TC4016 SGS HCF40192 

National AH5012 SGS HCF4010 TC4066 HCF4029 

AM97C12 SSS SCL4010 CD40160 Fairchild F40160 Signetics HEF40192 

AM97C09 Intersil IH5009 Solitron CM4010 Hitachi HD14160 SSS SCL4029 

National AH5009 Toshiba TC4010 Motorola MC14160 SCL4192 
AM9709 CD40106 Fairchild F40014 National MM54C160 Solitron CM4029 

AM97C10 Intersil IH5010 Hitachi HD14584 MM74C160 Toshiba TC40192 
National AH5010 Motorola MC14584 RCA CD40160 TC4029 

AM9710 National CD4584 SGS HCF40160 CD40193 Fairchild F40193 
AM97C11 Intersil IH5011 MM54C14 Signetics HEF4060 National MM54C193 

National AH5011 MM74C14 SSS SCL4160 MM74C193 
AM9711 RCA CD40106 Toshiba TC40160 RCA CD40193 

AM97C12 Intersil IH5012 SGS HCF40106 CD40161 Fairchild F40161 SGS HCF40193 
National AH5012 Signetics HEF40106 Hitachi HD14161 Signetics HEF40193 

AM9712 SSS SCL4584 Motorola MC14161 SSS SCL4193 
BLC-337 Intel SBC-337 CD4011 Fairchild F4011 National MM54C161 Toshiba TC40193 
BLC80/316 Intel ISBC80/30 Hitachi HD14011 MM74C161 CD40195 Fairchild F40195 
CA3089 Hitachi HAl137 Motorola MC14011 RCA CD40161 National MM74C195 

LA1230 National MM74COO SGS HCF40161 CD4020 Fairchild F4020 
Motorola MC1389 OKI MSM4011 Signetics HEF40161 Hitachi HD14020 
Ibllenal L1.13089 3325.3327 RCA CD4011 SSS SCL4161 Motorola MC14020 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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National Semiconductor CD4030 SGS HCF4030 CD4047 RCA CD4047 CD4069 Motorola MC14069 

(Cont'd) Signetics HEF4030 SGS IICF4047 National MM54C04 
SSS SCL4030 Signetics HEF4042 MM74C04 

CD4020 RCA CD4020 Solitron CM4030 HEF4047 OKI MSM4069 
SGS HCF4020 Toshiba TC4030 SSS SCL4047 RCA CD4069 
Signetics HEF4020 CD4031 Fairchild F4031 Solitron CM4047 Sanyo LC4069 
SSS SCL4020 RCA CD4031 Toshiba TC4047 SGS HC4069 
Solitron CM4020 SGS HCF4031 CD4048 RCA CD4048 HCF4069 
Toshiba TC4020 Signetics HEF4731 SGS HCF4048 Signetics HEF4069 

CD4021 Fairchild F4021 CD4034 Fairchild F4034 SSS SCL4402 SSS SCL4069 
Hitachi HD14021 Hitachi HD14034 Solitron CM4048 SCL4449 
Motorola MC14021 Motorola MC14034 CD4049 Fairchild F4049 Solitron CM4069 
RCA CD4021 RCA CD4034 Hitachi HD14049 Toshiba TC4069 
SGS HCF4021 SGS HCF4034 Motorola MC14049 CD4070 Fairchild F4070 
Signetics HEF4021 SSS SCL4034 OKI MSM4049 Hitachi HD14070 
SSS SCL4021 Solitron CM4034 RCA CD4009 Motorola MC14070 
Solitron CM4021 Toshiba TC4034 CD4049 National MM74C86 
Toshiba TC4021 CD4035 Fairchild F4035 Sanyo LC4049 RCA CD4070 

CD4022 Fairchild F4022 Hitachi HD14035 SGS HCF4049 SGS HCF4070 
Hitachi HD14022 Motorola MC14035 Signetics HEF4049 Signetics HEF4070 
Motorola MC14022 RCA CD4035 SSS SCL4049 SSS SCL4070 
RCA CD4022 SGS HCF4035 Solitron CM4049 Solitron CM4070 
SGS HCF4022 Signetics HEF4035 Toshiba TC4049 CD4071 Fairchild F4071 
Signetics HEF4022 SSS SCL4035 

CD4050 Fairchild F4050 Hitachi HD14071 
SSS SCL4022 Solitron CM4035 

Hitachi HD14050 Motorola MC14071 
Solitron CM4022 Toshiba TC4035 

Motorola MC14050 National MM74C32 
Toshiba TC4022 CD4040 Fairchild F4040 

RCA CD4010 OKI MSM4071 

~ CD4023 Fairchild F4023 Hitachi HD14040 
CD4050 RCA CD4071 

I~:il;;; Hitachi HD14023 Motorola MC14040 
SGS HCF4050 Sanyo LC4071 

~.'~.' !~~; Motorola MC14023 RCA CD4040 SGS HCF4071 
National MM74C10 SGS HCF4040 Signetics HEF4050 

Signetics HEF4071 

I~ 
RCA CD4023 Signetics HEF4040 SSS SCL4050 

SSS SCL4071 1"'~'\ ' \i Solitron CM4050 ',:\'~ .. SGS HCF4023 SSS SCL4040 Solitron CM4071 , iC~l, Signetics HEF4023 Solitron CM4040 Toshiba TC4050 
Toshiba TC4071 

,i.I t:, .::r SSS SCL4023 Toshiba TC4040 CD4051 Fairchild F4051 
CD4072 Fairchild F4072 

~~~:f Solitron CM4023 CD4041 Fairchild F4041 Motorola MC14051 
Hitachi HD14072 

",<:~, 
Toshiba TC4023 F4042 RCA CD4051 

Motorola MC14072 
CD4024 Fairchild F4024 Hitachi HD14042 SGS HCF4051 

RCA CD4072 ':':.~ Hitachi HD14024 Motorola MC14042 Signetics HEF4046 
SGS HCF4072 II Motorola MC14024 National CD4042 HEF4051 
Signetics HEF4072 

RCA CD4024 RCA CD4041 SSS SCL4051 
SSS SCL4072 

I SGS HCF4024 CD4042 Solitron CM4051 Toshiba TC4072 
! '., .~ Signetics HEF4024 SGS HCF4041 Toshiba TC4051 CD4073 Fairchild F4073 

SSS SCL4024 HCF4042 CD4052 Fairchild F4052' t, o· Solitron CM4024 Signetics HEF4041 Hitachi HD14052 
Hitachi HD14073 
Motorola MC14073 

" ,)~ " Toshiba TC4024 HEF4042 Motorola MC14052 RCA CD4073 

1;;1 
CD4025 Fairchild F4025 SSS SCL4041 RCA CD4052 SGS HCF4073 Hitachi IID14025 SCL4042 SGS HCF4052 Signetics HEF4073 Motorola MC14025 Solitron CM4041 Signetics HEF4052 SSS SCL4073 ': . RCA CD4025 CM4042 SSS SCL4052 Solitron CM4073 SGS HCF4025 Toshiba TC4042 Solitron CM4052 Toshiba TC4073 f·:'<· :; Signetics HEF4025 CD4042 Fairchild F4041 Toshiba TC4052 CD4075 Fairchild F4075 ! ',;' . SSS SCL4025 F4042 CD4053 Fairchild F4053 

Solitron CM4025 Hitachi HD14042 lIitachl liD 14075 
... · .. 1: > Motorola MC14053 Motorola MC14075 Toshiba TC4025 Motorola MC14042 RCA CD4053 f'·';l.:..:.S. CD4027 RCA CD4075 Fairchild F4027 National CD4041 SGS HCF4052 ·,····":1 Hitachi HD14027 RCA CD4041 SGS HCF4075 f~'~\';':i'~" 

Motorola MC14027 CD4042 
Signetics HEF4053 Signetics HEF4075 

":'~:',;'~:!::r,:~' ,:~ "., .. : 
National MM74C76 SGS HCF4041 

SSS SCL4053 SSS SCL4075 
r·':"·2j OKI MSM4027 HCF4042 

Solitron CM4053 Solitron CM4075 

RCA CD4027 Signetics HEF4041 
Toshiba TC4053B Toshiba TC4075 

Sanyo LC4027 HEF4042 CD4060 Motorola MC14060 CD4076 Fairchild F4076 

SGS HCF4027 SSS SCL4041 RCA CD4060 Hitachi HD14076 

Signetics HEF4027 SCL4042 SGS HCF4060 Motorola MC14076 

SSS SCL4027 Solitron CM4041 Signetics IIEF4060 National MM54C173 
Solitron CM4027 CM4042 SSS SCL4060 MM74C173 

CD4028 Fairchild F4028 Toshiba TC4042 CD4066 Fairchild F4016 RCA CD4076 
Hitachi HD14028 CD4043 Hitachi HD14043 F4066 SGS HCF4076 
Motorola MC14028 Motorola MC14043 Hitachi HD14016 Signetics HEF4076 
National MM74C42 RCA CD4043 HD14066 SSS SCL4076 
OKI MSM4028 SGS HCF4043 MicroPwr MP7516 Solitron CM4076 
Sanyo LC4028 Signetics HEF4043 Motorola MC14016 Toshiba TC4076 
SGS HCF4028 SSS SCL4043 MC14066 CD4077 Fairchild F4077 
Signetics HEF4028 Solitron CM4043 National CD4016 Hitachi HD14077 
SSS SCL4028 Toshiba TC4043 RCA CD4016 Motorola MC14077 
SOlitroll CM4028 CD4044 Fairchild F4044 CD4066 RCA CD4077 
Toshiba TC4028 'Hitachi HD14044 Sanyo LC4016 SGS HCF4077 

CD4029 Fairchild F4029 Motorola MC14044 LC4066 Signetics HEF4077 
Motorola MC14029 RCA CD4044 SGS HCF4016 SSS SCL4077 
National CD40192 SGS HCF4044 HCF4066 Solitron CM4077 
RCA CD40192 Signetics HEF4044 Signetics HEF4016 CD4081 Fairchild F4081 

CD4029 SSS SCL4044 HEF4066 Hitachi HD14081 
SGS HCF40192 Solitron 'CM4044 N4066 Motorola MC14081 

HCF4029 Toshiba TC4044 SSS SCL4016 National MM74C08 
Signetics HEF40192 CD4046 Fairchild F4046 SCL4066 OKI MSM4081 
SSS SCL4029 Hitachi HD14046 Solitron CM4016 RCA CD4081 

SCL4192 Motorola MC14046 CM4066 Sanyo LC4081 
Solitron CM4029 RCA CD4046 HCF4016 SGS HCF4081 
Toshiba TC40192 SGS IICF4046 Toshiba TC4016 Signetics HEF4081 

TC4029 SSS SCL4046 TC4066 SSS SCL4081 
CD4030 Fairchild F4030 Solitron CM4046 CD4069 Fairchild F4069 Solitron CM4081 

RCA CD4030 CD4047 Fairchild F4047 Hitachi HD14069 Toshiba TC4081 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Notional Semiconductor CD4516 Signetics HEF4516 DAC-OBOO AMD 1408 DACOB01 Motorola DAC-OB 

(Cont'd) SSS SCL4516 1508 MC140B 
Solitron CM4516 AM150B MC150B 

CD40B2 Fairchild F40B2 Toshiba TC4516 SSS140B National DAC-OBOO 
Hitachi HD140B2 CD451B Fairchild F451B AD AD1408 DACOaOO 3320 
Motorola MC140B2 Hitachi HD1451B ADDAC-08 3164 DACOH02 3320 
RCA CD40B2 Motorola MC1451B Datel DAC-OB8 DACOB06 
SGS HCF40B2 RCA CD451B DAC-IB8C DACOB07 
Signetics HEF4082 SGS HCF451B DAC-ICB8 DAC0808 3320 
SSS SCL40B2 Signetics HEF451B DAC-IC8nC 2621 NEC-Electron /lPC624 
Toshiba TC40B2 SSS SCL451B DAC-ICB8M PMI DAC-OB 

CD40B5 Fairchild F40B5 Solitron CM451B Fairchild DAC-OB DAC-09 
RCA CD40B5 Toshiba TC451B MA0802M DAC-140B 
SGS HCF4085 CD4519 Hitachi HD14519 /lA0801 DAC-150B 
Signetics HEF40B5 HD4519 JlA0802 
SSS SCL4085 Motorola MC14519 Motorola DAC-OB 

DAC1408 

Toshiba TC40B5 RCA CD4519 MC140B 
DAC150B 

CD4089 RCA CD40B9 Signetics HEF4519 MC150B 
Raytheon DAC-OB 

SGS HCF4089 CD4520 Fairchild F4520 lJaticnal DACOBOO 3320 
Signetics MC140B 

CD4093 Fairchild F4093 Hitachi HD14520 DACOB01 
MC150B 

Hitachi HD14093 Motorola MC14520 DACOa02 3320 
SE500B 

Motorola MC14093 OKI MSM4520 DACOB06 
SE5009 

OKI MSM4093 RCA CD4520 DACOB07 DACOB02 AMD 140B 
RCA CD4093 Sanyo LC4520 DACOaOB 3320 150B 
Sanyo LC4093 SGS HCF4520 NEC-Electron /lPC624 AM150B 
SGS HCF4093 Signetics HEF4520 

PMI DAC-OB SSS140B 
Signetics HEF4093 SSS SCL4520 

DAC-09 AD AD140B 
SSS SCL4093 Solitron CM4520 r"'"" 

Toshiba TC4093 Toshiba TC4520 DAC-140B ADDAC-OB 3164 

CD4099 Hitachi HD14099 CD4522 Fairchild F4522 DAC-150B Datel DAC-OB8 

Motorola MC14099 Hitachi HD14522 DAC140B DAC-IB8C 

RCA CD4099 Motorola MC14522 DAC150B DAC-ICB8 

SGS HCF4099 RCA CD4522 Raytheon DAC-OB DAC-ICetlC 2621 

SSS SCL4099 Signetics HEF4522 Signetics MC140B DAC-ICB8M 

Toshiba TC4099 SSS SCL4522 MC150B Fairchild DAC-OB 

CD4503 Fairchild F40097 Toshiba TC4522 SE500B MAOB02M 

Hitachi HD14503 CD4526 Fairchild F4526 SE5009 /lAOB01 

Motorola MC14503 Hitachi HD14526 DAC-0832 Datel DAC-608 /lAOB02 

National MMBOC97 Motorola MC14526 DAC-1006 Datel DAC-610 Motorola DAC-OB 

RCA CD4503 Signetics HEF4526 DAC-120B Datel DAC-612 I MC140B 

Signetics HEF40097 SSS SCL4526 DACOBOO AMD 140B MC150B 

CD4510 Fairchild F4510 Toshiba TC4526 150B National DAC-OBOO i 
Hitachi HD14510 CD4527 Fairchild F4527 AM150B DACOaOO 3320 
Motorola MC14510 Hitachi HD14527 SSS140B DACOB01 
RCA CD4510 Motorola MC14527 AD AD140B DACOB06 ( 

SGS HCF4510 RCA CD4527 ADOAC-OO 3164 DACOB07 
Signetics HEF4510 SGS HCF4527 Datel DAC-088 OAC080a 3320 '-~ 

SSS SCL4510 Signetics HEF4527 DAC-188C NEC-Electron /lPC624 
Solitron CM4510 SSS SCL4527 DAC-ICB8 PMI DAC-08 
Toshiba TC4510 Toshiba TC4527 OAC-ICIlBC 2621 DAC-09 

CD4511 Fairchild F4511 TR4527 DAC-ICB8M DAC-140B 
Hitachi HD14511 CD452B Fairchild F452B Fairchild DAC-08 DAC-150B ! Mitel MD4511 Hitachi HD1452B MAOB02M DAC140B 
MMI 4511 Motorola MC1452B /lA0801 DAC150B 
Motorola MC14511 National MM74C221 /lAOB02 Raytheon DAC-OB 
NEC-Micro /lPD4511 RCA CD4098 Motorola DAC-08 Signetics MC1408 
RCA CD4511 SGS HCF409B MC1408 
SGS HCF4511 Signetics HEF452B MC150B 

Signetics HEF4511 SSS SCL452B 
MC1508 SE5008 

SSS SCL4511 Toshiba TC452B 
National DAC-0800 SE5009 

Solitron CM4511 CD4538 Motorola MG1453B 
DAC0801 DACOB06 AMD 140B 

Toshiba TC4511 OKI MSM453B 
OACOE02 3320 150B 

CD4512 Fairchild F4512 Signetics HEF4538 
DAC0806 AM1508 

Hitachi HD14512 CD4543 Fairchild F4543 
DAC0807 SSS140B 

Motorola MC14512 Hitachi HD14543 DACOa08 - 3320 AD AD140B 

RCA CD4512 Motorola MC14543 NEC-Electron /lPC624 ADDAC-OB 3164 

SGS HCF4512 RCA CD4055 PMI DAC-08 Datel DAC-OB8 
SSS SCL4512 CD4056 DAC-09 DAC-IB8C 
Toshiba TC4512 CD4543 DAG-140B DAC-ICB8 

CD4514 Fairchild F4514 Signetics HEF4543 DAC-1508 DAC-ICSSC 2621 
Hitachi HD14514 Toshiba TC4543 DAC140B DAC-IC88M 
Motorola MC14514 CD45B4 Fairchild F40014 DAC1508 Fairchild DAC-OB 
RCA CD4514 Hitachi HD145B4 Raytheon DAC-08 MAOS02M 
SGS HCF4514 Motorola MC145B4 Signetics MC1408 

/lAOB01 
Signetics HEF4514 National CD40106 MC1508 

SSS SCL4514 MM54C14 SE500B /lA0802 

Solitron CM4514 MM74C14 SE5009 Motorola DAC-08 

Toshiba TC4514 RCA CD40106 DACOB01 AMD 140B MC140B 

CD4515 Fairchild F4515 SGS HCF40106 150B MC1508 

Hitachi HD14515 Signetics HEF40106 AM1508 National DAC-OBOO 

Motorola MC14515 SSS SCL4584 SSS1408 DACOBOO 3320 

RCA CD4515 CD4723 Fairchild F4723 AD AD140B DAC0801 

SGS HCF4515 CD4XXX Fairchild 34XXX ADDAC-OB 3164 DACOe02 3320 

Signetics HEF4515 F4XXX Datel DAC-OB8 DAC0807 

SSS SCL4515 Hitachi HD14XXX DAC-188C OACOaOO 3320 

Solitron CM4515 Motorola MC14XXX DAC-IC88 NEC-Electron /lPC624 

Toshiba TC4515 OKI MSM4XXX OAC-ICaeC 2621 PMI DAC-08 

CD4516 Fairchild F4516 SGS HCF4XXX DAC-le88M DAC-09 

Hitachi HD14516 SSS SCL4XXX Fairchild DAC-08 DAC-1408 

Motorola MC14516 Solitron CM4XXX MAOB02M DAC-150B 

RCA CD4516 TI TP4000 series /lA0801 DAC140B 
SGS HCF4516 Toshiba TC4XXX /lAOB02 DAC1508 

~ Dlscontmued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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whenisthebesttimefor 

L~ II il JJ(QJ~ l1\8il \8~J an engine~rto.pick the.inte-
grated circuits that will go 

i' 0 V:) . J .The best ~ime is at c;ln 

IT 
into his next design? 

- (-I I early stage In the design process ®@Ir ~llO when the engiheer's plans are still flexible r:Y ( enough to take full advantage of the features 
selected. 

There is a point in the early phases of 
every design when engineers focus on selecting 

integrated circuits. Specifications are examined, relative strengths and weaknesses of 
various devices are weighed, and the field of candidates is chosen. This is the critical 

time in the design cycle when designers want to be sure the right devices are in serious 
contention for their applications. 

It is at this moment that the engineer reaches into his technical reference library. Of 
the material on his shelves, Ie MASTER is the only reference source that has been 

especially prepared for this moment. 
The engineer can look up each precise function that he needs and see all of the 

devices and their manufacturers that might satisfy his requi.rements. He sees this 
information for all manufacturers, not just for advertisers. But if an Ie maker has chosen 
to include technical data for his products in Ie MASTER, the engineer sees each index 

listing for that manufacturer in bold face type accompanied by the page number on 
which the data appears; the engineer can then turn immediately to the advertiser's 

technical data and see if the device fits his needs. 
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Ie MASTER 
Manufacturer Raptacemant ICMlSter Manufacturer Replacamant IC Master Manufacturer Replacement tCMuter Manufacturer Replacement fCl.luter 
Device Source Device Page Device Source Device Page Device Source Device Page Device Source Davlce Pigi 

National Semiconductor DAC1021 National AD7520 DM5402 Fairchild 5402 DM54163 Fairchild 54163 
(Cont'd) DAC1020 3320 TI 8N5402 833 Signetics 54163 

DAC10Z2 3320 DM5403 Fairchild 5403 TI 8N54163 890 
DAC0806 Raytheon DAC-08 DAC1022 AD AD7520 TI 8115403 834 DM54164 Fairchild 54164 

Signetics MC1408 Datel DAC-HA10B DM5404 Fairchild 5404 National DM7570 
MC1508 Intersil AD7520 9016 Signetics 54164 
SE5008 MicroPwr MP7526 National DM9016C TI 81154164 891 
SE5009 National AD7520 TI 8115404 834 DM54165 Fairchild 54165 

DAC0807 AMD 1408 DAC1020 3320 DM5405 Fairchild 5405 National DM7590 
1508 DAC1021 3320 TI 8115405 834 Signetics 54165 
AM1508 DAC1220 AD AD7521 DM5406 Fairchild 5406 TI 81154165 891 
SSS1408 Datel DAC-HA12B TI 8115406 835 DM54166 Fairchild 54166 

AD AD1408 ) HybridSys DAC331-12 DM5407 Fairchild 5407 Signetics 54166 
ADDAC-08 3164 Intersil AD7521 TI 8N5407 835 TI SII54166 891 

Datel DAC-08B MicroPwr MP7521 DM5408 Fairchild 5408 DM5417 Fairchild 5417 
DAC-18BC National AD7521 TI SI15408 835 TI 81i5417 G3B 
DAC-IC8B DAC1221 DM5409 Fairchild 5409 DM54170 Fairchild 54170 
DAC-IC88C 2621 DAC1222 TI SI15409 836 TI 81154170 893 
DAC-IC8BM DAC1221 AD AD7521 DM5410 Fairchild 5410 DM54173 Fairchild 54173 

Fairchild DAC-08 Datel DAC-HA12B TI SII5410 836 National DM7551 
MA0802M HybridSys DAC331-12 DM54107 Fairchild 54107 Raytheon RM8Tl0 
!lA0801 Intersil AD7521 Motorola MC54107 TI S1I54173 894 
!lA0802 MicroPwr MP7521 TI 81154107 869 DM54174 Fairchild 54174 

Motorola DAC-08 National AD7521 DM54109 Signetics 54109 Signetics 54174 
MC1408 DAC1220 TI 81154109 870 TI S1154174 895 
MC1508 DAC1222 DM5411 Fairchild 5411 DM54175 Fairchild 54175 

I 
National DAC-0800 DA01222 AD AD7521 Signetics 5411 Signetics 54175 

DAC0800 3320 Datel DAC-HA12B TI SN5411 TI SI154175 895 
DAC0801 HybridSys DAC331-12 DM54121 Fairchild 54121 DM54176 Fairchild 54176 

DAC0802 3320 Intersil AD7521 9603 Raytheon RM8280 
I DAC0806 MicroPwr MP7521 Signetics 54121 Signetics 54176 

I 

I 
DAC0808 3320 National AD7521 TI 81154121 873 S8280 

NEC-Electron !lPC624 DAC1220 DM54123 Fairchild 54123 TI S1I54176 896 

PMI DAC-08 DAC1221 Signetics 54123 DM54177 Fairchild 54177 

! 
DAC-09 DAC1280 AD ADDAC80 TI SI154123 874 National DM7281 

DAC-1408 ADDAC85 DM54125 Fairchild 54125 Raytheon RM8281 

DAC-1508 Burr-Brown DAC80 National DM7093 Signetics 54177 

DAC1408 DAC85 TI SII54125 875 S7281 

DAC1508 Datel DAC-85 81154425 946 S8281 

Raytheon DAC-08 DAC-HZ12B DM54126 Fairchild 54126 TI SI154177 896 

I 
Signetics MC1408 HybridSys DAC335 National DM7094 DM54180 Fairchild 54180 

[ MC1508 DAC9356 Signetics 54126 Signetics 54180 .. SE5008 HSDAC80 TI SI154126 875 TI 81154180 897 

... SE5009 MicroNet DAC80 81154426 946 DM54181 Fairchild 54181 

0 DAC0808 AMD 1408 DAC85 DM5413 Fairchild 5413 9341 

1508 Iialional DAC1285 3345 TI 8115413 837 Hitachi HD74181 

AM1508 DAC1285 AD ADDAC80 DM54132 Fairchild 54132 National DM74181 
f 

I 
SSS1408 ADDAC85 Signetics 54132 Raytheon RC9341 

RM9341 
-"-

AD AD1408 Burr-Brown DAC80 TI SI154132 877 Signetics 54181 
;, ADDAC-08 3164 DAC85 DM5414 Fairchild 5414 

Datel DAC-08B Datel DAC-85 Signetics 5414 
74181 . TI 81154181 897 

DAC-18BC DAC-HZ12B TI 8115414 837 81174181 897 ( DAC-IC8B HybridSys DAC335 DM54141 Fairchild 9315 

I DM54182 Fairchild 54182 
~ DAC·IC8BC 2621 DAC9356 Signetics 54141 9342 

I 
.~ DAC-IC8BM HSDAC80 TI SN54141 Hitachi HD74182 

Fairchild DAC-08 MicroNet DAC80 DM54145 Fairchild 54145 National DM74182 
MA0802M DAC85 TI 81154145 882 Raytheon RM9342 

I !lA0801 National DAC1280 TI 81154153 884 TI SI154182 898 

L-J !lA0802 DAC1287 Burr-Brown DAC85/CGD DM54154 Fairchild 9311 81i74182 696 
Motorola DAC-08 DH3725 Fairchild FQ3725 Hitachi HD74154 DM54184 TI SII54184 440.899 

MC1408 Motorola MQ3725 National DM7213 DM54185 TI SN54185 
MC1508 Raytheon SP3725 DM74154 DM54185A TI SIl54185A 900 

National DAC-0800 RCA CA3725 DM8311 DM54187 TI SN54187 
DAC0800 3320 DM10116 Fairchild Fl0116 DM9311 DM54190 Fairchild 54190 
DAC0801 Hitachi HD10116 Raytheon RC9311 Signetics 54190 
DAC0802 3320 Motorola MC10116 RM9311 TI SII54190 901 
DAC0806 Signetics 10116 Signetics 54154 DM54191 Fairchild 54191 
DAC0807 DM10414 Fairchild Fl0414 74154 Signetics 54191 

NEC-Electron !lPC624 Molorola MCMlO152 3839 TI SN29311 TI 81154191 901 
PMI DAC-08 DM10415 AMD AM10415 SN39311 DM54192 Fairchild 54192 

DAC-09 Fairchild Fl0415 3615.3618 SII54154 885 National DM7560 
DAC-1408 Hitachi HM2110 3789 81174154 885 TI 81154192 902 
DAC-1508 HM2112 3789 DM54155 Fairchild 54155 DM54193 Fairchild 54193 
DAC1408 Uolorola MCI,nOI46 3839 TI SII54155 886 National DM7563 
DAC1508 Siemens GXB10415 DM54156 Fairchild 54156 TI SII54193 902 

Raytheon DAC-08 Signetics 10146 TI SII54156 886 DM54194 Signetics 54194 
Signetics MC1408 DM10422 Fairchild Fl0422 3615.3620 DM54157 Fairchild 54157 TI 81154194 902 

MC1508 Fujitsu MBM10422 Signetics 54157 DM54195 Fairchild 54195 
SE5008 Hitachi HI.H0422 3789 TI SII54157 887 9300 
SE5009 1,1010rola 1.1C1.110422 3839 DM5416 Fairchild 5416 TI 81154195 903 

DAC1020 AD AD7520 DM10470 AMD' AM10470 TI SN5416 838 DM54196 Fairchild 54196 
Datel DAC-HA10B Fairchild Fl0470 3615.3621 DM54160 Fairchild 54160 Signetics 54196 
Intersil AD7520 Fujitsu f.1BI,n0470 3681 9310 TI 81154196 903 
MicroPwr MP7520 Hitachi HI.I10470 3789 Raytheon RM9310 DM54198 Fairchild 54198 
Nalional AD7520 Motorola MCM10470 Signetics 54160 TI 81154198 904 

DAC1021 3320 Signetics 10470 TI SII54160 889 DM54199 Fairchild 54199 
DAC1022 3320 DM5400 Fairchild 5400 DM54161 Fairchild 54161 TI 81154199 905 

DAC1021 AD AD7520 Signetics 5400 Signetics 54161 DM5420 Fairchild 5420 
Datel DAC-HA10B TI 8115400 833 TI SII54161 889 Signetics 5420 
Intersil AD7520 DM5401 Fairchild 5401 DM54162 Fairchild 54162 TI 8115420 839 
MicroPwr MP7520 TI SII5401 833 TI SII54162 890 DM5423 Fairchild 5423 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Masler on Ihe pages noted. 
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ALTERNATE SOURCE DIRECTOAY 
r.!nuflctcrer Re~llcer.:e=t ICf.!ul:r '.~I::tf':h:rcr r.~j:i,ct~tr.t ICf~ul&r 1~lnuflcl~rBr r.e.llcGment ICMutar Manufacturer RepllcGr.lant ICUutsr 
DIVlcl Saurci DHlcl Pigi Davici Seurci Davlca PI~I Davie. Scurel Devlea PI.a Devlc. Saurel Davlca Plga 

Notionol Semiconductor 01.15489 AMO 3101 OM54ALS242 1.'010reI3 SlI54AlS242 732 OM54H11 TI S:1541111 836 

(Cont'd) 3101A OM54ALS243 I.lclerola Srt54AlS243 732 OM54HP.0 Fairchild 54H20 
31L0101 TI SU54AlS243 912 TI SI:541120 839 

OM5423 TI SII5423 840 AM27LS02 SII54AlS244 !I12 OM54H21 Fairchild 54H21 

01.15425 Fairchild 5425 AM27S02 OM54ALS244 I.loloroll SII54AlS244 732 TI SII54H21 840 

TI SN5425 AM3101 OM54ALS245 1.lolerela 81154Al8245 732 OM54H22 Fairchild 54H22 

01.15426 Signelics 5426 AM3101A TI SII54AlS245 913 TI 81/541122 840 
AM5489-1 OM54ALS273 1.lolorola SIl54AlS273 732 OM54H30 Fairchild 54H30 

TI 8115426 841 AM54S289 TI S!l54AlS273 919 TI SII541130 842 
01.15427 Fairchild 5427 AM7489-1 OM54ALS32 Fairchild 54LS32 OM54H40 Fairchild 54H40 

TI 8115427 842 AM74S289 74LS32 TI S11541140 845 
01.15430 Fairchild 5430 SN54S289 Hitachi H074LS32 OM54H50 Fairchild 54H50 

TI 8l!5430 842 SN74S289 l.lolcrol3 SU54AlS32 732 TI 811541150 848 
OM5432 Fairchild 5432 Fairchild 54S289 SN54LS32 OM54H51 Fairchild 54H51 

Signetics 5432 7489 SN74LS32 TI SII54H51 848849 
TI SI:5432 843 74S289 Nation:!1 OM51LS32 m.~54H52 F::irch:ld 5~1l52 

01.15437 Fairchild 5437 Hitachi H07489 OM74LS32 TI SN54H52 
TI 8:15437 844 H074S289 Raytheon 54LS32 OM54H53 Fairchild 54H53 

OM5438 Fairchild 5438 Intel 3101 74LS32 RGA G04029 

TI Srl5438 844 Intersil 5501 SGS T74LS32 Signetics HEF4029 

OM5440 Fairchild 5440 1.11.11 5560 Signetics 54LS32 TI SII541153 849 

TI ~[!5440 8t5 6560 74LS32 OM54H54 Fairchild 54H54 

01.15442 Fairchild 5442A 
Motorola 4064 TI SII54LS32 843 TI S1I541154 850 
National OM54S289 S!174LS32 843 OM54H55 Fairchild 54H55 

Signetics 5442 01.17489 OM54ALS373 1.lolorol3 SII54Al8373 732 TI SIl54H55 851 
TI SN5442 OM74S289 TI SN54ALS373 OM54H60 Fairchild 54H60 

01.15445 Fairchild 5445 OM7589 OM54ALS374 I.lolorola Sil54ALS374 732 TI SII54H60 852 
TI S::5445 846 01.18589 TI SN54ALS374 OM54H61 Fairchild 54H61 r----

SN5445A MM54S289 OM54ALS377 I.lolerela SU54ALS377 732 TI S:l54H61 852 
01.15446 Fairchild 5446A MM74S289 OM54ALS573 1.1~lercla Sll54AlS573 732 OM54H62 Fairchild 54H62 

9317B NEG-Electron IlPB2089 TI Sll54ALS573 954 TI S1I541162 853 
9317G IlPB2289 OM54ALS574 I.lolerela Sr:54AlS574 732 OM54H71 Fairchild 54H71 

National OM5447 Signetics 3101 TI S:154AlS574 964 TI S1I541171 855 

i 
Signetics 5446 3101A OM54ALS576 I.lolorola SII54ALS576 732 OM54H72 Fairchild 54H72 

TI SN5446 54S301 TI SII54AlS576 965 TI SII54H72 856 ; SI15446A 847 7489 OM54ALS580 I.'elorola SII54AlS580 732 OM54H74 Fairchild 54H74 

01.15447 Fairchild 5446A 82S25 TI SII54AlS580 966 TI SU54H74 857 

93178 
N3101 OM54ALS620 1.lolorola SII54ALS62o 732 OM54H76 Fairchild 54H76 

9317G 
N54S289 TI SU54ALS620 976 TI 8U54H76 858 
N74S289 OM54ALS621 l.lol&rela SII54ALS621 732 OM54H78 Fairchild 54H78 

National 01.15446 N8225 T/ Sl154ALS621 976 TI SII541178 859 
Signetics 5446 N8255 OM54ALS622 I.!olorola 8!154ALS622 732 OM54l01 TI SN54LOl 

I TI SN5446 N82S25 OM54ALS623 I.lelerela SU54ALS623 732 OM54L02 TI SN54L02 
S::S446A 847 S3101 TJ SN54ALS623 OM54L03 TI 8:154lo3 834 

OM5448 Fairchild 5448 S74S289 OM54ALS640 1.lnlerola SII54ALS540 732 OM54L 10 TI S!l54l10 836 
7448 S8225 TI SII54ALS640 984 OM54L 164 National OM76L70 

National OM7448 S82S25 DM54ALS641 I.lolerola SII54ALS641 732 TI Si154L164 891 \.'1. 
01.18848 TI SN5489 OM54ALS642 I.lclerola SII54ALS642 732 OM54L 192 TI SIJ54l192 902 

fW Signetics N8T54 SN54S289 OM54ALS643 I.loterola SII54ALS643 732 OM54L 193 TI Srl54l193 902 

TI S[l5448 847 Sim09 440.863 OM54ALS644 1.lolercla Sli54ALS644 732 OM54L20 TI S:l54l2o 839 ~ 
SN5448A SN74S289 TI Srl54ALS644 984 OM54L30 TI S!J54l30 842 

i'~ 

SU7448 847 OM5490 Fairchild 5490 OM54ALS646 1.lelerela SII54ALS646 732 OM54L42A TI SN54L42A 

~ SN7448A TI SN5490 OM54ALS647 I.!clorcla S1154AlS647 732 OM54L51 TI S1154151 848 

OM5450 Fairchild 5450 
SII5490.\ !l64 OM54ALS648 1.lclercla S:154tLS648 732 OM54L55 TI Sfl54l55 851 

TI S:15450 1148 
01.15491 Fairchild 5491A OM54ALS649 Uolercla Sll54J.LS549 732 OM54L71 TI SN54L71 $. Signetics 5491 OM54ALS690 l.lolorol3 S1154AlS69O 732 OM54L72 TI SU54l72 856 

01.15451 Fairchild 5451 TI SN5491 OM54ALS691 1.lclercla S1l54ALS691 732 OM54L73 TI S!l54l73 856 
TI Sll5451 848 SIl5491A 864 OM54ALS692 I.!ctorcla 81l54ALSS92 732 OM54L74 TI SN54L74 

OM5453 Fairchild 5453 01.15492 Fairchild 5492 OM54ALS693 I.lntercla S1I54/.lSS93 732 OM54L75 TI SN54L75 
TI SII5453 849 TI SN5492 OM54ALS696 1.lelerala S!154AlS696 732 OM54L78 TI SN54L78 

OM5454 Fairchild 5454 Sll54!l2A 864 OM54ALS697 1.lolorola SIl54ALSS97 732 OM54L85 TI SN54L85 -
TI SU5454 850 01.15493 Fairchild 5493A OM54ALS698 I.lalerola S!l54ALS69S 732 OM54L86 TI SN54L86 

01.15460 Fairchild 5460 Signetics 5493 OM54ALS699 Motorola SN54ALS699 OM54L90 TI SN54L90 

TI S:l5460 852 TI SN5493 OM54ALS74 1.lolorola S!l54AlS74 732 OM54L93 TI SN54L93 

01.15470 Fairchild 5470 Sll5493A 865 TI Sll54ALS74 857 OM54L95 TI Sfl54195 866 

TI Sfl5470 855 OM5495 Fairchild 5495A OM54ALS873 1.1&terola Sll54ALS873 732 OM54L98 TI SN54L98 

01.15472 Fairchild 5472 TI SII5495 TI S:i54J.LS873 lo0a OM54LSOO Fairchild 54LSOO 

TI S:15472 856 S1I5495A 866 OM54ALS874 I~otcrola SIl54AlS874 732 Motorola SN54LSOO 

01.15473 Fairchild 5473 
01.15496 Fairchild 5496 TI S!l54ALS874 1008 Raytheon 54LSOO 

Signetics 5473 
Signetics 5496 OM54ALS876 I.!olorola Srl54ALS876 732 Signetics 54LSOO 
TI SII5496 865 TI SII54ALS076 1009 TI SIl54lSoo 833 

TI S::5473 1156 OM54ALSOO 1.lolerela SIl54AlSoO 732 OM54ALS880 1.!otoroI3 81154ALS880 732 OM54LSOl Fairchild 54LSOl 
OM5474 Fairchild 5474 TI S::S4AlSGo 033 TI S!l54ALS8!!o 1011 Motorola SN54LSOl 

Signetics 5474 OM54ALS02 1.lelerola SIl54AlS02 732 OM54HOO Fairchild 54HOO Raytheon 54LSOl 
TI S:l5474 857 TI Srf54AlS02 833 TI SN54HOO TI SII54lSo1 833 

OM5475 Fairchild 5475 OM54ALS04 r.!clerola Sil54AlS04 732 OM54HOl Fairchild 54HOl OM54LS02 Fairchild 54LS02 
Signetics 5475 TI SlI54AlS04 834 TI SII541101 833 Motorola SN54LS02 
TI S::5475 858 OM54ALS08 /.1olorola SU54AlSoO 732 OM54H04 Fairchild 54H04 Raytheon 54LS02 

01.15476 Fairchild 5476 TI SU54AlS08 835 TI SII54H04 834 Signetics 54LS02 

Signetics 5476 OM54ALS09 . l.lolerola SII54AlS09 732 OM54H05 Fairchild 54H05 TI SII54lSo2 833 

TI S!l5476 a5!! TI 81154AlS09 836 TI SI1541105 834 OM54LS03 Fairchild 54LS03 

OM5485 Fairchild 5485 OM54ALS160 I.lolorola SIl54AlS16o 732 OM54H08 Fairchild 54H08 Motorola SN54LS03 

Signetics 5485 TI S:154AlS160 BB9 OM54Hl0 Fairchild 54Hl0 Raytheon 54LS03 

TI S115485 852 
OM54ALS161 l.l&lcrola SU54AlS161 732 TI Srl54Hl0 836 TI S1I541S03 834 

TI Srl54AlS161 sag OM54Hl03 Fairchild 54H103 OM54LS04 Fairchild 54LS04 
01.15486 Fairchild 5486 OM54ALS162 l.1otcrcl3 Sld54AlS162 732 TI SIl54 III 03 868 Motorola SN54LS04 

Signetics 5486 TI sr:54AlS162 aGO OM54H105 Fairchild 54H106 Raytheon 54LS04 
TI Sll540G C!i2 OM54ALS163 r.lclerela SII54AlS163 732 TI SU5411106 869 Signetics 54LS04 

01.15488 Fairchild 5488 TI SII54AlS163 890 OM54Hl08 Fairchild 54H10B TI SIl54lS04 834 
Signetics S8224 OM54ALS240 Uclerola . SUS4AlS24o 732 TI S1I5411108 870 OM54LS05 Fairchild 54LS05 
TI SN5488 OM54ALS241 r.ltlorcl3 SII54AlS241 732 OM54Hll Fairchild 54Hll Motorola SN54LS05 

SN5488A TI SIl54AlS241 911 Motorola 3106 Raytheon 54LS05 

~ Discontinued The manufacturers report lhelr devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Ie MASTER 
Ihnufactunr Raplacamant ICMasier Manufacturer Rapllcamsnt IC Master Manuflcturer Iiaplacament ICMut&r Muuficturar r.aplacar.lant ICMutar 
Device Sourcs Davlcs Pigs Davlcs Sourcs Davlcs Pagl Davlcs Sourcs Davle8 Pa;, Dsvlcs Sourcs Devici Plge 

National Semiconductor DM54LS13 Raytheon 54LS13 DM54LS163 National DM54LS163A DM54LS197 Raytheon 54LS197 

(Cont'd) TI SII54LS13 837 Raytheon 54LS163 Signetics 54LS197 
SN54S13 Signetics 54LS163A TI SN54LS197 904 

DM54LS05 TI SH54LS05 834 DM54LS132 Motorola SN54LS132 TI 54LS163A DM54LS20 Fairchild 54LS20 
DM54LS08 Fairchild 54LS08 Raytheon 54LS132 SN54LS163 Motorola SN54LS20 

Motorola SN54LS08 Signetics 54LS132 SN54LS163A Raytheon 54LS20 
Raytheon 54LS08 TI SII54LS132 877 DM54LS163A AMD SN54LS163A Signetics 54LS20 
Signetics 54LS08 DM54LS136 Fairchild 54LS136 Motorola SN54LS163A TI SII54LS20 839 
TI Srl54LSOO 835 Motorola SN54LS136 National DM54LS163 DM54LS21 Fairchild 54LS21 

DM54LS09 Fairchild 54LS09 Raytheon 54LS136 Raytheon 54LS163 Motorola SN54LS21 
Motorola SN54LS09 Signetics 54LS136 Signetics 54LS163A Raytheon 54LS21 
Raytheon 54LS09 TI SII54LS136 878 TI 54LS163A TI SH54LS21 840 
TI SII54LS09 836 DM54LS138 AMD SN54LS138 SN54LS163 DM54LS22 Fairchild 54LS22 

DM54LS10 Fairchild 54LS10 Fairchild 54LS138 SN54LS163A Motorola SN54LS22 

Motorola SN54LS10 Motorola SN54LS138 DM54LS164 AMD SN54LS164 Raytheon 54LS22 

Raytheon 54LS10 Raytheon 54LS138 Fairchild 54LS164 TI Sii54LS22 G40 

Signetics 54LS10 Signetics 54LS138 Motorola SN54LS164 DM54LS221 Motorola SN54LS221 

TI SII54LS10 836 TI SN54LS138 880 SN54LS164A Raytheon 54LS221 

DM54LS107 Motorola SN54LS107 A DM54LS139 AMD SN54LS139 National DM54LS164A Signetics 54LS221 

Raytheon 54LS107 Fairchild 54LS139 Raytheon 54LS164 'TI SH54LS221 906 

Signetics 54LS107 Motorola SN54LS139 Signetics 54LS164 DM54LS247 Fairchild 54LS247 

TI SII54LS107A 869 Raytheon 54LS139 TI SII54LS164 891 Motorola SN54LS247 

DM54LS107A National DM54LS107 Signetics 54LS139 SN54LS164A TI S1l54LS247 913 

Raytheon 54LS107 TI SII54LS139 880 DM54LS 164A AMD SN54LS164 DM54LS248 Fairchild 54LS248 
DM54LS14 Fairchild 54LS14 Fairchild 54LS164 Motorola SN54LS248 

Signetics 54LS107 
Motorola SN54LS14 Motorola SN54LS164 Signetics 54LS248 

TI SN54LS107 
Raytheon 54LS14 SN54LS164A TI SII54LS248 914 

DM54LS109 Fairchild 54LS109 
Signetics 54LS14 National DM54LS164 DM54LS249 Fairchild 54LS249 

/:~~;.~J 
Motorola SN54LS109A 

TI SII54LS14 837 Raytheon 54LS164 Motorola SN54LS249 
National DM54LS109A DM54LS15 Fairchild 54LS15 Signetics 54LS164 TI S1I54LS249 914 
Raytheon 54LS109 Motorola SN54LS15 TI SII54LS164 891 DM54LS253 AMD SN54LS253 

,~l 
Signetics 54LS109 Raytheon 54LS15 SN54LS164A Fairchild 54LS253 
TI SN54LS109 TI SII54LS15 838 DM54LS168 AMD SN54LS168A Motorola SN54LS253 

,~ SII54LS109A 870 DM54LS151 AMD SN54LS151 Fairchild 54LS168 National DM7214 
:j~}" DM54LS109A Fairchild 54LS109 Fairchild 54LS151 Motorola Srl54LS168 Raytheon 54LS253 

elii, Motorola SN54LS109A Motorola SN54LS151 TI SN54LS168 Signetics 54LS253 

m' National DM54LS109 Raytheon 54LS151 DM54LS169 AMD SN54LS169A TI SN54LS253 

~, 
Raytheon 54LS109 Signetics 54LS151 Fairchild 54LS169 DM54LS257 AMD SN54LS257 

~! 
Signetics 54LS109 TI SII54LS151 884 Motorola SN54LS169 Motorola SN54LS257A 

~ TI SN54LS109 DM54LS153 AMD SN54LS153 TI SN54LS169 Raytheon 54LS257 

~ .• 
S1I54LS109A 870 Fairchild 54LS153 DM54LS170 Fairchild 54LS170 Signetics 54LS257 

DM54LS11 Fairchild 54LS11 Motorola SN54LS153 Motorola SN54LS170 TI SN54LS257 
Motorola SN54LS11 Raytheon 54LS153 Raytheon 54LS170 S1I54LS257A 916 
Raytheon 54LS11 Signetics 54LS153 TI S1l54LS170 893 DM54LS258 AMD SN54LS258 
TI Srl54LSll 836 TI SII54LS153 884 DM54LS173 Fairchild 54LS173 Fairchild 54LS258A 

DM54LSl12 Fairchild 54LSl12 DM54LS154 Signetics 54LS154 Motorola SN54LS173A Motorola SN54LS258A 
Motorola SN54LSl12A DM54LS155 Fairchild 54LS155 Signetics 54LS173 Raytheon 54LS258 

:,~ Raytheon 54LSl12 Motorola SN54LS155 TI S!l54LS173A 894 Signetics 54LS258 
Signetics 54LSl12 Raytheon 54LS155 DM54LS174 AMD SN54LS174 TI SN54LS258 

~~ SI!54LS258A 917 ,;,.;;.:, TI SN54LSl12 74LS155 Fairchild 54LS174 
"~ SI154LS112A 871 TI SII54LS155 886 Motorola SN54LS174 DM54LS26 Fairchild 54LS26 

"rTi DM54LSl13 Fairchild 54LSl13 DM54LS156 Fairchild 54LS156 Raytheon 54LS174 Motorola SN54LS26 

'~ Motorola SN54LS113A Motorola SN54LS156 Signetics 54LS174 Raytheon 54LS26 

Raytheon 54LSl13 Raytheon 54LS156 TI S1I54LS174 895 TI S1154LS26 841 
";;-. Signetics 54LSl13 TI SU54LS156 886 DM54LS175 AMD SN54LS175 

DM54LS266 Fairchild 54LS266 
~ TI SN54LSl13 DM54LS157 AMD SN54LS157 Fairchild 54LS175 

9386 
~.i,\::r :>-;',', ~.~"~ S1I54LS113A 871 Fairchild 54LS157 Motorola SN54LS175 

Motorola SN54LS266 
'j~'" '. :.".~/ DM54LSl14 Fairchild 54LS114 Motorola SN54LS157 Raytheon 54LS175 

Raytheon 54LS266 

;;~/, ", - Motorola SN54LSl14A Raytheon 54LS157 Signet!cz 51LS175 
Signetics 54LS266 
TI Sli54LS266 918 National DM54LSl14A Signetics 54LS157 TI S1I54LS175 895 DM54LS27 Fairchild 54LS27 Raytheon 54LS114 TI SIl54LS157 887 DM54LS189 Fairchild 54LS189 Motoroia SN54LS27 TI SN54LSl14 DM54LS158 AMD SN54LS158 Motorola SN54LS189 Raytheon 54LS27 SN54LSl14A Fairchild 54LS158 TI SN54LS189 TI SII54LS27 842 DM54LSl14A Fairchild 54LSl14 Motorola SN54LS158 S1I54LS189A DM54LS279 Fairchild 54LS279 Motorola SN54LSl14A Raytheon 54LS158 440.900 Motorola SN54LS279 

National DM54LSl14 Signetics 54LS158 DM54LS190 AMD SN54LS190 Raytheon 54LS279 
Raytheon 54LSl14 TI SII54LS158 887 Motorola SN54LS190 Signetics 54LS279 
TI SN54LSl14 DM54LS160 AMD SN54LS160A Raytheon 54LS190 TI SIj54LS279 921 

SN54LSl14A SII74S160 1227 Signetics 54LS190 DM54LS283 Fairchild 54LS283 
DM54LS12 Motorola SN54LS12 Fairchild 93S10 TI SI154LS190 9n1 Motorola SN54LS283 

Raytheon 54LS12 Motorola SN54LS160A DM54LS191 AMD SN54LS191 Raytheon 54LS283 
TI SI154LS12 837 Raytheon 54LS160 Motorola SN54LS191 Signetics 54LS283 

DM54LS122 Motorola SN54LS122 Signetics 54LS160 Raytheon 54LS191 TI S1I54LS283 922 
Raytheon 54LS122 54LS160A Signetics 54LS191 DM54LS289 Fairchild 54LS289 
TI SII54LS122 073 TI SIl54LS160A 889 TI SIl54LS191 901 TI SN54LS289 

DM54LS123 Motorola SN54LS123 DM54LS160A TI SN54LS160 DM54LS192 AMD SN54LS192 SII54LS2B9A 
Raytheon 54LS123 DM54LS161A AMD SN54LS161A F\lirchild 54LS192 440.924 
TI SH54LS123 874 Fairchild 54LS161A Motorola SN54LS192 DM54LS290 Motorola SN54LS290 

DM54LS125 Motorola SN54LS125A Motorola SN54LS161A Raytheon 54LS192 Raytheon 54LS290 
Raytheon 54LS125 Raytheon 54LS161 Signetics 54LS192 Signetics 54LS290 
Signetics 54LS125A Signetics 54LS161A TI SII54LS192 902 TI SI154LS290 924 
TI SI154LS125A 875 TI SN54LS161 DM54LS193 AMD SN54LS193 DM54LS293 Fairchild 54LS293 

DM54LS126 Fairchild 54LS126 Srl54LS161A 889 Fairchild 54LS193 Motorola SN54LS293 
SN54LS126 DM54LS162A AMD SN54LS162A Motorola SN54LS193 Raytheon 54LS293 

Motorola SN54LS126A Motorola SN54LS162A Raytheon 54LS193 Signetics 54LS293 
Raytheon 54LS126 Raytheon 54LS162 Signetics 54LS193 TI SII54LS293 925 
Signetics 54LS126A Signetics 54LS162A TI SU54LS193 902 DM54LS30 Fairchild 54LS30 
TI SN54LS126 TI SN54LS162 DM54LS196 Motorola SN54LS196 Motorola SN54LS30 

SN54LS126A SII54LS162A 890 Raytheon 54LS196 Raytheon 54LS30 
DM54LS13 Fairchild 54LS13 DM54LS163 AMD SN54LS163A TI SU54LS196 903 Signetics 54LS30 

Motorola SN54LS13 Motorola SN54LS163A DM54LS197 Motorola SN54LS197 TI SIl54LS30 842 

~ Discontinued 
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National Semiconductor DM54LS51 Fairchild 54LS51 DM54S140 TI SII548140 881 DM54S288 Signetics 82S123 
• .-J (Cont'd) Motorola SN54LS51 DM54S188 AMD AM27S18 N82S123 

Raytheon 54LS51 Harris HM7602 S82S123 

DM54LS32 Fairchild 54LS32 Signetics 54LS51 MMI 5330·1 Supertex MM74S288 
74LS32 TI S1I54LS51 848 6330·1 3826 SM74S288 

Hitachi HD74LS32 DM54LS54 Fairchild 54LS54 G3LS080 TI TBP18S030 

l.Iolcrcla Sll54ALS32 732 Motorola SN54LS54 National DM59S188 440.3S65 

SN54LS32 Raytheon 54LS54 DM74S188 TBPI8S0JO:.1 

SN74LS32 TI Sil54LS54 850 DM7577 440.3965 

National DM54ALS32 DM54LS55 Fairchild 54LS55 DM7588 DM54S289 AMD 3101 

DM74LS32 Motorola SN54LS55 DM8577 3101A 

Raytheon 54LS32 Raytheon 54LS55 Signetics N82S23 31L0101 

74LS32 TI 54LS55 S82S23 AM27LS02 

SGS T74LS32 Stl54LS55 851 Supertex MM74S188 AM27S02 

Signetics 54LS32 DM54LS670 Fairchild 54LS670 SM74S188 AM3101 

74LS32 Motorola 54LS670 TI TBP1BSA030 AM3101A 

TI Sll54LS32 843 SN54LS670 TBPSA030M AM5489·1 

SU74LS32 843 Raytheon 54LS670 DM54S189 AMD AM27LS03 AM54S289 

DM54LS352 Fairchild 54LS352 Signetics 54LS670 AM27S03 AM7489·1 

Motorola SN54LS352 TI SU54LS670 !ISO AM54S189 AM74S289 

TI SII54LS352 932 DM54LS73 Motorola SN54LS73A AM74S189 SN54S289 

DM54LS353 Fairchild 54LS353 Raytheon 54LS73 SN54S189 SN74S289 

Motorola SN54LS353 Signetics 54LS73 SN74S189 Fairchild 54S289 

TI S!l54LS353 933 TI SN54LS73 Fairchild 54S189 7489 

DM54LS366 Fairchild 54LS366A S1l54LS73A 856 74S189 74S289 

Motorola SN54LS366A DM54LS73A TI SN54LS73 93405 Hitachi HD7489 

Raytheon 54LS366 DM54LS74 Fairchild 54LS74 Hitachi HD74S189 HD74S289 

Signetics 54LS366A Motorola SN54LS74A MMI 5561 Intel 3101 

I~ 
TI SIl54LS366A 935 National DM54LS74A 6561 Intersil 5501 

DM54LS367 Fairchild 54LS367A Raytheon 54LS74 National DM74S189 MMI 5560 

Motorola SN54LS367A Signetics 54LS74 DM7599 6560 

Raytheon 54LS367 TI SN54LS74 DM8599 Motorola 4064 

Signetics 54LS367 SIl54L874A 857 Raytheon RC8225 National DM5489 

54LS367A DM54LS74A Fairchild 54LS74 Signetics 54S189 DM7489 

TI S:154LS367A 936 Motorola SN54LS74A 74S189 DM74S289 

i DM54LS368 Fairchild 54LS368A National DM54LS74 TI SN54S189 DM7589 

Motorola SN54LS368A Raytheon 54LS74 SN74S189 DM8589 

Raytheon 54LS368 Signetics 54LS74 DM54S200 AMD AM27LSOO MM54S289 

Signetics 54LS368 TI SN54LS74 AM29721 MM74S289 

54LS368A SU54LS74A 857 Fairchild 93421 NEC·Electron IlPB2089 

TI SN54L368A DM54LS75 Motorola SN54LS75 93L420 IlPB2289 
(111 

S1154LS368A 936 Raytheon 54LS75 93L421 Signetics 3101 

DM54LS37 Fairchild 54LS37 Signetics 54LS75 Intel 3106 3101A I Motorola SN54LS37 TI SU54LS75 858 MMI 5531 54S301 

Ray1heon 54LS37 DM54LS76 Motorola SN54LS76A 6531 7489 ? 

Signetics 54LS37 Raytheon 54LS76 Motorola 4256 82S25 0 

TI S1I54LS37 844 Signetics 54LS76 National 93L420 N3101 

DM54LS374 M.ID SII54LS374 1227 TI SN54LS76 93L421 N54S289 ffi: /.IMI 54LS374 Si154LS76A 1153 DM74S200 N74S289 

Motorola SN54LS374 DM54LS77 Motorola SN74LS77 NEC·Electron IlPB2200 N8225 ~ 
Raytheon 54LS374 Raytheon 54LS77 Signetics 54S200 N8255 

~ TI S:154LS374 938 DM54LS78 Motorola SN54LS78A 54S201 N82S25 

DM54LS38 Fairchild 54LS38 Raytheon 54LS78 74200 S3101 

Motorola SN54LS38 TI SN54LS78 N82S116 S74S289 

Raytheon 54LS38 Srl54LS78A 859 N82S16 S8225 
~ 

TI SlI54LS38 844 DM54LS83A Fairchild 54LS83A S82S116 S82S25 

DM54LS386 Motorola SN54LS386 Motorola SN542S83A S82S16 TI SN5489 

Raytheon 54LS386 SN54LS83A TI SN54LS200 SN54S289 

RM8241 Raytheon 54LS83A SN54S200 SII7469 440.863 

Signetics S82S41 Signetics 54LS83 SN54S201 SN74S289 l.....---....I 

TI 54LS386 54LS83A SN74LS200 DM54S387 AMD AM27S20 

SI:54LS386 942 TI SII54LS03A 861 SN74S200 Fairchild 93417 

DM54LS395 Motorola SN54LS395A DM54LS85 Fairchild 54LS85 SI1748201 440.!l05 Fujitsu MB7057 

Raytheon 54LS395A Motorola SN54LS85 DM54S22 Fairchild 54S22 Harris HM7610 

Signetics 54LS395 Raytheon 54LS85 TI SII54822 840 HI.17610·2 3696 

TI SN54LS395 Signetics 54LS85 DM54S287 AMD AM27S11 Intel M3601 

S!l54LS395A 943 TI SN54LS85 AM27S21 MMI 5300·1 

DM54LS40 Fairchild 54LS40 DM54LS86 Motorola SN54LS86 Harris HM7611 6300·1 3826 

Motorola SN54LS40 Raytheon 54LS86 H1.l7611·2 3696 National DM74S387 

Raytheon 54LS40 Signetics 54LS86 Intel 1.13621 
Raytheon 29660 

TI Sr:54LS40 045 TI Si154LS!l6 862 Intersil 11.15623 Signetics N82S126 

DM54LS42 Fairchild 54LS42 DM54LS90 Motorola SN54LS90 MMI 5301·1 
S82S126 

Motorola SN54LS42 Raytheon 54LS90 6301·1 3826 
TI TBP24SA10 

Raytheon 54LS42 Signetics 54LS90 National DM74S287 
440.3967 

TBP24SA 101.' 
Signetics 54LS42 TI SU54LS90 864 DM76L97 440.3967 
TI S!l54LS42 845 DM54LS92 Motorola SN54LS92 DM86L97 Dr.154S472 AMD AM27S29 

DM54LS47 Fairchild 54LS47 Raytheon 54LS92 Raytheon 29661 Fujitsu MB7124 
74LS47 Signetics 54LS92 Signetics N82S129 MBM7124 

Hitachi HD74LS47 TI S1l54LS92 864 S82S129 Harris HM7649 
Motorola SN54LS47 DM54LS93 Fairchild 54LS93 TI TBP24S10 MMI 5349·1 

SN74LS47 Motorola SN54LS93 440.3957 6349·1 3826 
National DM74LS47 Raytheon 54LS93 DM54S288 AMD AM27LS19 Motorola MCM7649 
SGS T74LS47 Signetics 54LS93 AM27S19 IJational DM74S472 
TI SU54LS47 847 TI SU54lS93 C65 Harris hM7603 Raytheon 29621 

SIl74LS47 847 DM54LS95B Fairchild 54LS95B MMI !i331·1 Signetics N82S147 
DM54LS48 Fairchild 54LS48 Motorola SN54LS95B 53LS081 S82S147 

Motorola SN54LS48 Raytheon 54LS95B 6331·1 3826 TI DM54S472 
TI SU54LS48 047 Signetics 54LS95B 63LS081 TBP2DS42 

DM54LS49 Fairchild 54LS49 TI SII54L895D 1166 National DM74S288 

I 
440.3975 

Motorola SN54LS49 DM54S140 Fairchild 54S140 DM7578 TBP28S42rA 
TI S1I54LS49 847 Signetics 54S140 DM8578 440.3975 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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National Semiconductor DM54S573 Fairchild 93453 DM7093 TI SII54125 875 DM7405 Hitachi HD7405 

(Cont'd) 93453C SI154425 946 Signetics 7405 
93453M DM7094 Fairchild 54126 TI SIm05 83. 

DM54S473 AMD AM27S28 Fujitsu MB7122 National DM54126 DM7406 Fairchild 7406 
Fujitsu MB7123 MB7134 Signetics 54126 Hitachi HD7406 

MB7124 Harris HM76165 TI SII54126 875 Signetics 7406 

MC7124 HM7643 81154426 946 TI SI17406 835 

Harris HM7648 H1.17643-2 3705 DM7095 Signetics S8T95 DM7407 Fairchild 7407 

MMI 5348 HM7643A TI SN54365 Hitachi HD7407 

6348 Hitachi HN25045 DM7096 TI SN54366 Signetics 7407 

National DM74S473 Intel 3625A DM7097 Signetics S8T97 TI SII7407 835 

Raytheon 29620 M3625 TI SN54367 DM7408 Fairchild 7408 

Signetics N82S146 MMI 5353 DM7098 Motorola MC6888 Hitachi HD7408 

S82S146 53S1641 3836 MC8T98 Signetics 7408 

TI TBP288A42 6353-1 3826 National DM8098 TI 8117408 835 

440.3976 6381641 DS8674 DM7409 Fairchild 7409 

DM54S474 AMD AM27S31 3826.3836 Signetics N8T98 Hitachi HD7409 

Fairchild 93448 Motorola MCM7643 S8T98 TI SII7409 836 

Fujitsu MB7126 MCM7643M TI SN54368 DM7410 Fairchild 7410 

Harris HM7641 National 74S573 SN74368 Hitachi HD7410 

Intel M3624 DM54S573A DM7121 National SM54251 Signetics 7410 

MMI 5341-1 DM74S573 TI . SII54251 915 TI 8117410 836 

6341-1 3826 NEC-Micro "PB426 DM7123 AMD SN54S257 Toshiba TC7410 

Motorola MCM7641 Raytheon 29641 SN74S257 DM74107 Fairchild 74107 

National DM74S474 Signetics 82HS137 Fairchild 74S257 Hitachi HD74107 

DM77S474 82S137 Hitachi HD74S257 Signetics 74107 

N82S137 National DM74S257 TI 81174107 869 
DM87S474 

DM8123 DM74109 Signetics 74109 S82HS137 Raytheon 29625 
Signetics 54S257 TI 81174109 870 S82S137 Signetics N82S141 

74S257 DM7411 Fairchild 7411 
S82S141 TI TBP24841 Hitachi HD7411 440.3968 TI 811548257 916 

TI TBP28S46 Signetics 7411 
440.3976 TBP24S411,1 SII74S257 916 

440.3968 DM7160 Fairchild 93S46 DM74121 Fairchild 74121 
TBP28S46U 

93S47 Hitachi HD74121 
440.3976 TBP28S41 

TBP28S41M National DM8160 Signetics 74121 
DM54S475 AMD AM27S30 TI 81174121 873 

Fairchild 93438 DM54S573A AMD AM27S33 DM71L22 TI SN54L 157 
AM27S33M DM71LS95 AMD DM71LS95 DM74123 Fairchild 74123 

Harris HM7640 
AM27S41 DM71LS96 AMD DM71LS96 Signetics 74123 

Intel M3604 TI 81174123 874 
MMI 5340-1 Fairchild 93453 DM71LS97 AMD DM71LS97 

DM74125 Fairchild 
93453C DM71LS98 AMD DM71LS98 74125 

6340-1 3826 Hitachi HD74125 
National DM74S475 93453M DM7213 Fairchild 9311 

National DMB093 
DM77S295 Fujitsu MB7122 Hitachi HD74154 

Signetics 74125 
DM77S475 MB7134 National DM54154 

TI SII74125 875 
DM87S295 Harris HM76165 DM74154 

81174425 946 
DM87S475 HM7643 DM8311 

DM74126 Fairchild 74126 
SN54S475 111.17643-2 3705 DM9311 

Hitachi HD74126 
SN74S475 HM7643A Raytheon RC9311 

National DM8094 
Raytheon 29624 Hitachi HN25045 RM9311 

Signetics 74126 
Signetics NB2S140 Intel 3625A Signetics 54154 

TI 81174126 875 
S82S140 M3625 74154 

81174426 946 
TI TBP288A46 440 MMI 5353 TI SN29311 DM7413 Fairchild 7413 

DM54S57o AMD. AM27S12 5381641 3836 SN39311 Hitachi HD7413 
Fairchild 93436 6353-1 3826 SII54154 885 Signetics 7413 
Harris HM7620 63S1641 81174154 885 TI 8117413 837 
Intel M3602 

3326.3336 DM7214 AMD SN54LS253 DM74132 Fairchild 74132 
5305 

Motorola MCM7643 Fairchild 54LS253 Hitachi HD74132 MMI MCM7643M Motorola SN54LS253 
6305 Signetics 74132 

National 74S573 National DM54LS253 TI 81174132 877 National DM74S570 DM54S573 Raytheon 54LS253 
Raytheon 29610 DM7414 Fairchild 7414 

DM74S573 Signetics 54LS253 Hitachi HD7414 Signetics N82S130 NEC-Micro "PB426 TI SN54LS253 Signetics 7414 SB2S130 Raytheon 29641 DM7281 Fairchild 54177 TI 8117414 837 DM54S571 AMD AM27S13 Signetics 82HS137 National DM54177 DM74141 Fairchild 74141 Fairchild 93446 82S137 Raytheon RM8281 93141 Harris HM7621 NB2S137 Signetics 54177 Hitachi HD74141 
Intel M3622 S82HS137 S7281 HD7441 
MMI 5306 S82S137 S8281 National DM7441 

6306 TI TBP24841 TI S1I54177 896 Signetics 74141 
National DM74S571 440.3968 DM7283 TI SN54836 7441 
Raytheon 29611 TBP248411.1 DM7400 Fairchild 7400 TI SII74141 881 
Signetics N82S131 440.3968 Hitachi HD7400 DM74145 Fairchild 74145 

S82S131 TBP28S41 Signetics 7400 Hitachi HD74145 
DM54S572 AMD AM27S32 TBP28S41M TI SII7400 833 Signetics 74145 

Fairchild 93452 DM59S1B8 AMD AM27S18 Toshiba TC7400 TI SII74145 882 
Fujitsu MB7121 Harris HM7602 DM7401 Fairchild 7401 DM74147 Hitachi HD1450B 
Harris HM7642 MMI 5330-1 Hitachi HD7401 HD74147 

HU7642-2 3705 6330-1 3826 TI SII7401 833 Motorola MC14508 
Intel M3605 63LS080 DM7402 Fairchild 7402 RCA CD4508 
MMI 5352-1 National DM54S188 Hitachi HD7402 SGS HCF450B 

6352 DM74S188 Signetics 7402 Signetics 74147 
National DM74S572 DM7577 TI SII7402 833 HEF4508 
Raytheon 29640 DM7588 DM7403 Fairchild 7403 NB2147 
Signetics NB2S136 DM8577 Hitachi HD7403 SSS SCL4508 

S82S136 Signetics N82S23 Signetics 7403 Solitron CM4508 
TI T8P24SA41 S82S23 TI SI17403 834 TI 81174147 882 

440.3968 Supertex MM74S1B8 DM7404 Fairchild 7404 Toshiba TC4508 
TBP248A4H1 SM74S188 Hitachi HD7404 DM74148 Fairchild 931B 

440.3968 TI TBP18SA030 Signetics 7404 Hitachi HD74148 
DM54S573 AMD AM27S33 TBPSA030M TI SII7404 834 National DM54148 

AM27S33M DM7093 Fairchild 54125 Toshiba TC7404 DM8318 
AM27S41 National DM54125 DM7405 Fairchild 7405 DM9318 
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National Semiconductor DM74170 Fairchild 74170 DM74197 Raytheon RC8291 DM7451 Fairchild 7451 

(Cont'd) Hitachi HD74170 Signetics 74197 Hitachi HD7451 
Signetics 74170 TI 81174197 904 Signetics 7451 

DM74148 Signetics 54148 TI 81174170 893 DM74198 Fairchild 74198 11 8117451 84B 
74148 DM74173 Fairchild 74173 Hitachi HD74198 DM7453 Fairchild 7453 
N82148 National DM8551 Signetics 74198 Hitachi HD7453 

11 8115414B B83 Raytheon RC8Tl0 TI 81174198 904 TI 8117453 849 
81174148 883 Signetics 8T10 DM74199 Fairchild 74199 DM7454 Fairchild 7454 

DM74150 Fairchild 74150 NBT10 Signetics 74199 Hitachi HD7454 
Hitachi HD74150 TI 8U74173 894 TI 81174199 905 TI 8117454 850 
Signetics 74150 DM74174 Fairchild 74174 DM7420 Fairchild 7420 DM7460 Fairchild 7460 
TI 81174150 883 Hitachi HD74174 9004 Hitachi HD7460 

DM74151 Fairchild 74151 Signetics 74174 Hitachi HD7420 TI SII7460 B52 
Hitachi HD74151 TI SII74174 895 National DM9004C 
Signetics 74151 DM74175 Fairchild 74175 Signetics 7420 DM7470 Fairchild 7470 

TI SN74151 Hitachi HD74175 TI ~:m20 :;::~ 
Hitachi HD7470 

81174151A 884 Signetics 74175 Toshiba TC7420 11 SI17470 855 

DM74153 Fairchild 74153 TI 81174175 895 DM7423 Fairchild 7423 DM7472 Fairchild 7472 

Hitachi HD74153 DM74176 Fairchild 74176 TI 8117423 840 Hitachi HD7472 

Signetics 74153 96176 DM7425 Fairchild 7425 11 S!17472 856 
TI SII74153 884 National DMB280 TI 8117425 841 DM7473 Fairchild 7473 

DM74154 Fairchild 9311 Raytheon RC8280 DM74251 National DMB121 Hitachi HD7473 
Hitachi HD74154 Signetics 74176 TI 81174251 915 Signetics 7473 
National DM54154 NB2BO DM7426 Fairchild 7426 TI 8117473 856 

DM7213 TI 81174176 896 Hitachi HD7426 DM7474 Fairchild 7474 
DMB311 DM74177 Fairchild 74177 National DM8810 Hitachi HD7474 
DM9311 National DM8281 Signetics 7426 Signetics 7474 

Raytheon RC9311 Raytheon RC8281 TI SI17426 841 11 SI17474 857 --
RM9311 Signetics 74177 DM7427 Fairchild 7427 DM7475 Fairchild 7475 

Signetics 54154 N82Bl Hitachi HD7427 Hitachi HD7475 
74154 TI S1I74177 896 Signetics 7427 Signetics 7475 

TI SN29311 DM741BO Fairchild 74180 TI SII7427 842 TI SII7475 858 
SN39311 Hitachi HD74180 DM7430 Fairchild 7430 DM7476 Fairchild 7476 

i 
SII54154 885 Signetics 74180 Hitachi HD7430 
81174154 885 11 SII74180 897 Signetics 7430 

Hitachi HD7476 

DM74155 Fairchild 74155 DM741Bl Fairchild 541Bl 11 SII7430 842 
Signetics 7476 

Signetics 74155 9341 DM7432 Fairchild 7432 
TI SI17476 858 

TI SI174155 836 Hitachi HD74181 Hitachi HD7432 
DM7482 Hitachi HD7482 

DM74156 Fairchild 74156 National DM54181 Signetics 7432 
11 SII7482 B60 

Hitachi HD74156 DM7483 Fairchild 7483 
Signetics 74156 

Raytheon RC9341 TI S1I7432 843 
Hitachi HD7483 RM9341 DM7437 Fairchild 7437 

TI S:l74156 BB6 Signetics 54181 Hitachi HD7437 Signetics 7483 
DM74157 Fairchild 74157 74181 Signetics 7437 TI SN7483 

9322 TI SI154181 897 11 SI17437 844 S!l7483A 861 I Hitachi 11074157 SII74181 897 DM7438 Fairchild 7438 DM7485 Fairchild 7485 ~ 
National DM8322 DM74182 Fairchild, 54182 Hitachi HD7438 Hitachi HD7485 0' 

DM9322 9342 Signetics 7438 Signetics 7485 
Raytheon RC9322 Hitachi HD74182 TI 8117438 844 11 8117485 862 t!!l " 

RM9322 National DM54182 DM7440 Fairchild 7440 DM7486 Fairchild 7486 

i Signetics 74157 Raytheon RM93.42 Hitachi HD7440 Hitachi HD7486 
TI SI~29322 

TI 81454182 898 Signetics 7440 Signetics 7486 
SN29602 
SN39322 SI174182 898 TI SI4144D 845 TI 8117486 862 

81174157 887 DM74184 TI SI174184 899 DM7441 Fairchild 74141 DM7488 Fairchild 7488 

DM7416 Fairchild 7416 DM74185 TI SN74185 93141 Motorola MC4002 

~ Hitachi HD7416 DM74185A 11 SI174185A 900 Hitachi HD74141 Signetics 7488 

Signetics 7416 DM74187 TI SII74187 !l00 HD7441 N8224 

TI SII7416 838 DM74190 Fairchild 74190 National DM74141 TI SN7488 

DM74160 Fairchild 74160 Hitachi HD74190 Signetics 74141 SII7488A 863 

Hitachi HD74160 Signetics 74190 7441 DM7489 AMD 3101 

Signetics 74160 TI SI174190 901 TI SI414141 881 3101A 

TI SI174160 889 DM74191 Fairchild 74191 DM7442 Fairchild 7442 31L010l 

DM74161 Fairchild 74161 Hitachi HD74191 Hitachi HD7442 AM27LS02 

Hitachi HD74161 Signetics 74191 National DM8842 AM27S02 
Signetics 74161 TI SII74191 901 Signetics 7442 AM3101 
11 SII74161 889 DM74192 Fairchild 74192 TI SN7442 AM3101A 

DM74162 Fairchild 74162 9360 S1I7442A 845 AM5489-1 
Hitachi HD74162 National DM8560 DM7445 Fairchild 7445 AM54S289 
11 SI174162 890 Ra-ytheon RC9360 Hitachi HD7445 AM7489-1 

DM74163 Fairchild 74163 RM9360 Signetics 7445 AM74S289 
Hitachi HD74163 Signetics 74192 TI SI17445 846 SN54S289 
Signetics 74163 TI SI154192 902 DM7446 Fairchild 7446 SN74S289 
TI S!l74163 IIS0 S:174192 S02 Hitachi HD7446 Fairchild 54S289 

DM74164 AMD 74164 DM74193 Fairchild 74193 TI SN7446 7489 
Fairchild 74164 National DM8563 SI17446A 847 74S289 
Hitachi HD74164 Signetics 74193 DM7447 Fairchild 7447 Hitachi HD7489 
National DM8570 TI SN74129 Hitachi H07447 

HD74S289 
DM8579 SN74193 902 TI SN7447 

Signetics 74164 DM74194 Fairchild 74194 SII7447A 847 Intel 3101 

TI SII74164 891 Hitachi HD74194 DM7448 Fairchild 5448 Intersil 5501 

OM74165 Fairchild 74165 Signetics 74194 7448 1.11.11 5560 

National DM8590 TI 8"74194 902 National DM5448 6560 

Signetics 74165 DM74195 Fairchild 74195 DM8848 Motorola 4064 

11 SII74165 891 Signetics 74195 Signetics N8T54 National DM5489 

DI.174166 Fairchild 74166 TI SI414195 903 TI SI15448 847 DM54S289 

Hitachi HD74166 DM74196 Fairchild 74196 SN5448A DM74S289 

Signetics 74166 National OM8290 SII7448 847 DM7589 

TI 81174166 891 Raytheon RC8290 SN7448A DM8589 

DM7417 Fairchild 7417 Signetics 74196 DM7450 Fairchild 7450 MM54S289 
Hitachi H07417 11 81174196 903 Hitachi HD7450 MM74S289 
Signetics. 7417 DM74197 Fairchild 74197 Signetics 7450 NEC-Electron !,PB2089 
11 8117417 838 National DM8291 TI SII7450 848 !,PB2289 

~ Dlscontmued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your reqUirements. 
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Ie MASTER 
Manufacturer Replacement Ie Master Manulacturer Replacement Ie Matar Manufacturer Replacement IC Masler Manufacturar Raplacement 
Dnlce Source Devfce Page Devlca Scurce Device Paga Davlca Sou rca Davlce Page Device Source Davlce 

IC ~'asler 
Pagl 

National Semiconductor 
(Cont'd) 

DM74ALS573 TI 
DM74ALS574 Motorola 

TI 
DM74ALS580 Molorola 

TI 
DM74ALS620 I.Iolorola 

TI 
DM74ALS621 Molorola 

TI 
DM74ALS623 I.Iolorola 

DM7489 

DM7490 

DM7491 

DM7492 

DM7493 

DM7495 

DM7496 

Signetics 

TI 

Fairchild 
Hitachi 
Signetics 
TI 

Fairchild 
Hitachi 
Signetics 
TI 

Fairchild 
Hilachi 
Signetics 
TI 

Fairchild 
Hilachi 
Signetics 
TI 

Fairchild 
Hitachi 
Signetics 
TI 

Fairchild 
Hitachi 
Signetics 
TI 

DM74ALSOO 1.1010rola 
TI 

DM74ALS02 I,lolorola 
TI 

DM74ALS04 Molorola 
TI 

DM74ALS08 I.lolorola 
TI 

DM74ALS09 I,lolorola 
TI 

DM74ALS160 Molorola 
TI 

DM74ALS161 Molorola 
TI 

DM74ALS162 I.lolorola 
TI 

DM74ALS163 "'olorola 
TI 

DM74ALS22 Molorola 
DM74ALS240 Molorola 
DM74ALS241 Molorola 

TI 
DM74ALS242 1oI010roia 

TI 
DM74ALS243 Molorola 

TI 
DM74ALS244 Uolorola 

TI 
DM74ALS245 Motorola 

TI 
DM74ALS273 Molorola 

TI 
DM74ALS32 I.lolorola 

TI 
DM74ALS373 Molorola 

TI 
DM74ALS374 Molorola 

TI 
DM74ALS377 1.lolorcl3 
DM74ALS573 I.lolorola 

~ Discontinued 

3101 
3101A 
54S301 
7489 
82S25 
N3101 
N54S289 
N74S289 
N8225 
N8255 
N82S25 
S3101 
S74S289 
S8225 
S82S25 
SN5489 
SN54S289 
SI17489 440.863 
SN74S289 
7490 
HD7490 
7490 

TI 
DM74ALS640 Molorola 
DM74ALS641 Molorola 
DM74ALS642 Molorola 
DM74ALS643 Molorola 

TI 
DM74ALS644 l.Iolorola 

TI 
DM74ALS646 Molorola· 
DM74ALS647 1.I010roia 
DM74ALS648 1oI010roia 
DM74ALS649 Molorola 
DM74ALS690 Molorola 
DM74ALS691 I.lolorola 

TI 
DM74ALS692 1.I010roia SN7490 

SIH490A 
7491 
HD7491 
7491 
SN7491 
Sli7491A 
7492 

864 DM74ALS693 I.Iolorola 
DM74ALS696 Motorola 
DM74ALS697 I,lolorola 
DM74ALS698 Molorola 
DM74ALS699 r.1olorola 

SG4 DM74ALS74 f.\alarcla 

HD7492 
7492 
SN7492 
SII7492A 
7493 
HD7493 
7493 
SN7493 
SIH493A 
7495 

864 

865 

TI 
DM74ALS873 Molorola 

TI 
DM74ALS874 Molorola 

TI 
DM74ALS876 Molorola 

TI 
DM74ALS880 l.Iolorola 
DM74HOO Fairchild 

TI 

HD7495 
7495 
SN7495 
SII7495A 
7496 
HD7496 
7496 

DM74HOl 

866 DM74H04 

DM74H05 

SII7496 866 DM74H08 
SH74ALSOD 732 
SI174ALSOD 833 
SI174ALS02 732 
SH74ALS02 833 DM74H 10 
SII7 4AlS04 732 
SI174AlS04 834 DM74Hl03 
SI174AlS08 732 
SH74AlS08 835 DM74Hl06 
SH74AlS09 732 
SII7 4AlS09 836 DM74H 108 
SH74AlS160 732 
SI174AlS880 1011 DM74Hll 
SII74AlS161 732 
SII74AlS160 889 DM74H20 
SI174AlS162 732 
SH74AlS161 889 DM74H21 
SH74AlS163 732 
SI174AlS162 890 DM74H22 
SII74AlS163 890 
SII74AlS622 732 DM74H30 
SH74AlS240 732 
SII74AlS241 732 DM74H40 
SII74AlS241 911 
SII74AlS242 732 DM74H50 
SI174AlS242 911 
SH74AlS243 732 DM74H51 
SH74AlS243 912 
SII74AlS244 732 DM74H52 
SII74AlS244 912 

DM74H53 
913 

SN74ALS245 
SN74AlS245 
SI174ALS273 
SI174AlS273 
SH74AlS32 
SH74AlS32 
SII74AlS373 
SN74ALS373 

732 DM74H54 
919 
732 
843 
732 

SN74AlS374 732 
SN74ALS374 
S1I74AlS377 732 

DM74H55 

DM74H60 
DM74H61 

DM74H62 

SI174AlS573 732 DM74H71 

Fairchild 

National 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 

National 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
TI 
Fairchild 
TI 
Fairchild 
TI 
TI 

SII74AlS573 964 DM74H72 
SN74ALS574 
SII74AlS574 964 DM74H73 
SI174AlS580 732 
SII74AlS580 966 DM74H74 
SII74AlS620 732 
SII74AlS620 976 
SH74AlS621 732 
SH74AlS621 976 
SI174AlS623 732 
SN74ALS623 
SII74AlS640 732 
SII74AlS641 732 
SII74ALS642 732 
SII74AlS643 732 
SII74AlS640 984 
SH74AlS644 732 
SII74AlS644 984 
SH74AlS646 732 

DM74H76 
DM74H78 
DM74L 164 
DM74L 192 
DM74L 193 
DM74L63 
DM74LSOO 

SI174AlS647 732 DM74LSOl 
SII74AlS648 732 
81174AL8649 732 
SII74AlS690 732 
81174AlS691 732 
SII54AlS242 911 
81174AlS692 . 732 DM74LS02 
SII74AlS693 732 
SN74LS696 
SII74AlS697 732 
81174AL8698 732 
SII7 4AlS699 732 
S117 4Al87 4 732 
SII74AlS74 857 DM74LS03 
SII74ALS873 732 
SI174AlS873 1008 
SI174AlS874 732 
SII74AlS874 1008 
SII74AL8876 732 
SII74AlS876 1009 DM74LS04 
SII74AlS880 732 
74HOO 
SII74HOO 
74HOl 
74H08 
DM74H08 
81174HOI 
74H04 
81174H04 
74H05 
SII74H05 
74HOl 
74H08 
DM74HOl 
81174HOI 
74Hl0 
SI174Hl0 
74Hl03 
SI174Hl03 
74Hl06 
81174Hl06 
74Hl08 
SI174Hl08 
74Hll 
SII74Hll 
74H20 
SI174H20 
74H21 
SII74H21 
74H22 
SII74H22 
74H30 
SI174H30 
74H40 
SII74H40 
74H50 
81174H50 
74H51 

833 

833 DM74LS05 

834 

834 

833 DM74LS08 

836 

868 

869 

870 
DM74LS09 

836 

839 

840 
DM74LS10 

840 

842 

845 

848 DM74LS107 

SII74H51 848.849 
74H52 
SN74H52 
74H53 
SII74H53 
74H54 
81174H54 
74H55 
SH74H55 
SI174H60 
74H61 
SII74H61 
74H62 
SII74H62 
SII74H71 

849 

850 

851 
852 

DM74LS109 

852 DM74LSll 

853 
855 

Fairchild 74H72 
TI SII74H72 
Fairchild 74H73 
TI SII74H73 
Fairchild 74H74 
TI SII74H74 
TI SII74H76 
TI SI174H78 
National DM86L70 
National DM85L60 
National DM85L63 
TI SII541193 
Fairchild 74LSOO 
HitachiHD74LSOO 
Motorola SN74LSOO 
Raytheon 74LSOO 
SGS T74LSOO 
Sig netics 74LSOO 
TI SII74lS00 
Fairchild HD74LSO 1 
Hitachi HD74LSOl 
Motorola SN74LSOl 
Raytheon 7 4LSO 1 
Signetics 74LSOl 
TI SI174l801 
Fairchild 74LS02 
Hitachi HD74LS02 
Motorola SN74LS02 
Raytheon 74LS02 
SGS T74LS02 
Signetics 74LS02 
TI SH74lS02 
Fairchild 74LS03 
Hitachi HD74LS03 
Motorola SN74LS03 
Raytheon 74LS03 
SGS T74LS03 
TI 81174L803 
Fairchild 74LS04 
Hilachi HD74LS04 
Molorola SN74LS04 
Raytheon 74LS04 
SGS T74LS04 
Signetics 74LS04 
TI 81174lS04 
Fairchild 74LS05 
Hitachi HD74LS05 
Motorola SN74LS05 
NEC-Electron I'PB74LS05 
Raytheon 74LS05 
SGS T74LS05 
Signetics 74LS05 
TI 8117 4lS05 
Fairchild 74LS08 
Hitachi HD74LS08 
Molorola SN74LS08 
Raytheon 74LS08 
SGS T74LS08 
Signetics 74LS08 

SN74LS08 
TI 81174lS08 
Fairchild 74LS09 
Hilachi HD74LS09 
Motorola SN74LS09 
Raytheon . 74LS09 
SGS T74LS09 
TI 81174lS09 
Fairchild 74LS10 
Hitachi 
Motorola 
Raylheon 
SGS 

HD74LS10 
SN74LS10 
74LS10 
T74LS10 

Signetics 74LS10 
TI 8H74lS10 
Hitachi 
Motorola 
Raytheon 
Signelics 

JTI 

HD74LS107 
SN74LS107A 
74LS107 
74LS107 
SN74lS107A 

Fairchild 74LS 109 
Hitachi HD74LS109 
Motorola SN74LS109 

SN74LS109A 
Raytheon 7 4LS 109 
Signelics 74LS109 

DM74LSll 
856 

856 DM74LSl12 

857 
858 
859 

902 

833 

833 

833 

834 

834 

834 

835 

836 

836 

869 

DM74LSl13 

DM74LSl14 

DM74LS12 

DM74LS122 

DM74LS123 

DM74LS125 

DM74LS126 

DM74LS13 

DM74LS132 

DM74LS136 

DM74LS138 

DM74LS139 

DM74LS14 

TI SII74lS109A 870 

Fairchild 
Ilitachi 
Motorola 
Raytheon 

SN74S109A 
74LSll 
HD74LSll 
SN74LSll 
74LS11 

DM74LS15 

SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signelics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 

Raytheon 
TI 
Hitachi 
Motorola 
Raytheon 
Signetics 
TI 
Hitachi 
Motorola 
Raytheon 
TI 
Hitachi 
Motorola 
Raytheon 
TI 
Fairchild 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motor.ola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 

T74LSll 
74LSll 
SII7 4lS 11 836 
74LSl12 
HD74LS112 
SN74LS112A 
74LSl12 
T74LSl12 
74LS112 
S1I74lS112A 871 
74LSl13 
HD74LSl13 
SN74LSl13A 
74LSl13 
T74LSl13 
74LSl13 
SII74lS113A 871 
74LSl14 
HD74LSl14 
74LSl14A 
SN74LS114A 
74LSl14 
SN74LSl14A 
HD74LS12 
SN74LS12 
74LS12 
74LS12 
SII74lS12 837 
HD74LS122 
SN74LS122 
74LS122 
SH74lS122 873 
HD74LS123 
SN74LS123 
74LS123 
SII74lS123 874 
74LS125A 
SN74LS125A 
74LS125 
T74LS125 
74LS125A 
SII74lS125A 875 
74LS126 
SN74LS126A 
74LS126 
T74LS126 
74LS126A 
SII74lS126A 875 
74LS13 
HD74LS13 
SN74LS13 
74LS13 
74LS13 
SII74lS13 837 
74LS132 
HD74LS132 
SN74LS132 
74LS132 
T74LS132 
74LS132 
SN74LS132 
74LS136 
HD74LS136 
SN74LS136 
74LS136 
T74LS136 
74LS136 
SN74lS136 878 
74LS138 
HD74LS138 
SN74LS138 
74LS138 
T74LS138 
74LS138 
SH74lS138 880 
74LS139 
HD74LS139 
SN74LS139 
74LS139 
T74LS139 
74LS139 
SII74lS139 880 
74LS14 
HD74LS14 
SN74LS14 
74LS14 
74LS14 
SH74lS14 837 
74LS15 
HD74LS15 
SN74LS15 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Davici Scurc. Davlca Plga Davlca Scurca Devlca Pi~' Davlca Scurci Davlca Pigl Dlvlce SD~rc. Dlvlca PI~' 

tlntiontlJ Semiconductor DM74LS169 Fairchild 74LS1G9 DM74LS22 Raytheon 74LS22 DM74LS290 Hitachi HD74LS290 

(Cont'd) Hitachi HD74LS169 SGS T74LS22 Motorola SN74LS290 
Motorola SN74LS169 TI S:174lS22 840 Raytheon 74LS290 

DM74LS15 Raytheon 74LS15 Signetics 74LS169A DM74LS221 Fairchild 74LS221 SGS T74LS290 
SGS T74LS15 DM74LS170 Fairchild 74LS170 Hitachi HD74LS221 Signetics 74LS290 
TI SII74lS15 838 Motorola SN74LS170 Motorola SII74LS221 TI SII74lS290 924 

DM74LS151 Fairchild 74LS151 Raytheon 74LS170 Raytheon 74lS221 DM74LS293 Fairchild 74LS293 
Hitachi HD74LS151 SGS T74LS170 TI SI174lS221 S06 Hitachi HD74LS293 

HD74LS151A Signetics 74LS170 DM74LS247 Fairchild 74LS247 Motorola SN74LS293 
Motorola SN74LS151 TI SU74lS170 893 Hitachi HD74LS247 SGS T74LS293 
Raytheon 74LS151 DM74LS173 Fairchild 74LS173 Motorola SN74LS247 Signetics 74LS293 
SGS T74LS151 Motorola SN74LS173A TI S!l74lS247 913 TI SII74lS293 925 
Signetics 74LS151 Signetics 74LS173 DM74LS248 Fairchild 74LS248 DM74LS30 Fairchild 74LS30 
TI SII74lS151 884 TI SII74lS173A 894 Hitachi HD74LS248 Hitachi HD74LS30 

DM74LS153 Fairchild 74LS153 DM74LS174 Fairchild 74LS174 Motorola SN74LS248 Motorola SN74LS30 
Hitachi HD74LS153 Hitachi HD74LS174 SGS T74LS248 Raytheon 74LS30 
r,~otorGla Sia4LS153 Motorola SN74LS174 TI S:l74lS248 914 SGS T74LS30 
Raytheon 74LS153 Raytheon 74LS174 DM74LS249 Fairchild 74LS249 Signetics 74LS30 
SGS T74LS153 SGS T74LS174 Hitachi HD74LS249 TI SI174lSJO 842 
Signetics 74LS153 Signetics 74LS174 Motorola SN74LS249 DM74LS32 Fairchild 54LS32 
TI S1I74lS153 884 TI S1I74lS174 895 SGS T74LS249 74LS32 

DM74LS154 Signetics 74LS154 DM74LS189 Fairchild 74LS189 TI S1I74lS249 914 Hitachi HD74LS32 
DM74LS155 Fairchild 74LS155 Motorola SN74LS189 DM74LS251 Fairchild 74LS251 rAolorola SII54AlSJ2 732 

Hitachi HD74LS155 DM74LS190 Fairchild 74LS190 Hitachi HD74LS251 SN54LS32 
Motorola SN74LS155 Hitachi HD74LS190 Motorola SN74LS251 SN74LS32 
Raytheon 74LS155 Motorola SN74LS190 Raytheon 74LS251 National DM54ALS32 
Signetics 74LS155 Raytheon 74LS190 SGS T74LS251 DM54LS32 
TI S:l74lS155 826 SGS T74LS190 Signetics 74LS251 Raytheon 54LS32 

,...---

DM74LS156 Fairchild 74LS156 TI S!l74lS190 901 TI Sfl74lS251 915 74LS32 
Hitachi HD74LS156 DM74LS191 Fairchild 74LS191 DM74LS253 Fairchild 74LS253 SGS T74LS32 
Motorola SN74LS156 Hitachi HD74LS191 Hitachi HD74LS253 Signetics 54LS32 
Raytheon 74LS156 Motorola SN74LS191 Motorola SN74LS253 74LS32 
SGS T74LS156 Raytheon 74LS191 National DM8214 TI Sfl54lS32 843 

,-
Signetics 74LS156 SGS T74LS191 Raytheon 74LS253 SII74lS32 843 

~. 

TI S!174LS156 886 Signetics 74LS191 SGS T74LS253 DM74LS352 Fairchild 74LS352 @ DM74LS157 Fairchild 74LS157 TI S:174LS191 901 Signetics 74LS253 Motorola SN74LS352 
Hitachi HD74LS157 DM74LS192 Fairchild 74LS192 TI SN74LS253 SGS T74LS352 ~ Motorola SrJ74LS157 Hitachi HD74LS192 DM74LS257 Fairchild 74LS257A TI SII74lS352 932 
Raytheon 74LS157 Motorola SN74LS192 Hitachi HD74LS257 DM74LS353 Fairchild 74LS353 E 
SGS T74LS157 Raytheon 74LS192 Motorola SN74LS257A Motorola DM74LS353 G Signetics 74LS157 SGS T74LS192 
TI SU74LS157 BB7 Signetics 74LS192 

Raytheon 74LS257 SN74LS353 

I 
SGS T74LS257 SGS T74LS353 

DM74LS158 Fairchild 74LS158 TI Sfl74LS192 902 Signetics 74LS257 TI SlI74LS353 933 
Hitachi HD74LS158 DM74LS193 Fairchild 74LS193 
Motorola SN74LS158 Hitachi HD74LS193 

74LS257A DM74LS365 Fairchild 74LS365A 
TI StJ74LS257 Motorola SN74LS365A 

;sa 

Raytheon 74LS158 Motorola SN74LS193 DM74LS258 Fairchild 74LS258A Raytheon 74LS365 
0 

SGS T74LS158 Raytheon 74LS193 Hitachi HD74LS258 SGS T74LS365A 
Signetics 74LS158 SGS T74LS193 Motorola SN74LS258A Signetics 74LS365 J;! TI S:H4LS158 887 Signetics 74LS193 

DM74LS160 Fairchild 74LS160 TI Sil74lS193 S02 
Raytheon 74LS258 74LS365A 
SGS T74LS258 TI S:l74lS365A 935 

r.,. 
Hitachi HD74LS160A DM74LS194 Fairchild 74LS194A 

~ Motorola SN74LS160A Hitachi HD74LS194A Signetics 74LS258 DM74LS366 Fairchild 74LS366A 

Raytheon 74LS160 Motorola SN74LS194A TI SN74LS258 Motorola SN74LS366A 

Signetics 74LS160 SGS T74LS194A DM74LS26 Fairchild 74LS26 Raytheon 74LS366 

74LS160A Signetics 74LS194A Hitachi HD74LS26 SGS T74LS366A § TI SII74lS160A 889 TI Sfl74LS194A 902 Motorola SN74LS26 Signetics 74LS366A 

DM74LS161 AMD SN74LS161 DM74LS195 Fairchild 74LS195A Raytheon 74LS26 TI SH74LS366A 935 

Fairchild 74LS161A Hitachi HD74LS195A SGS T74LS26 DM74LS367 Fairchild 74LS367A 

Hitachi HD74LS161A Motorola SN74LS195A Signetics 74LS26 Hitachi HD74LS367 

Motorola SN74LS161A Raytheon 74LS195A TI SI174LS26 841 HD74LS367A 

NEC-Electron !,PB74LS161 SGS T74LS195A DM74LS266 Fairchild 74LS266 Motorola SN74LS367A "----
Raytheon 74LS161 Signetics 74LS195A Motorola SN74LS266 Raytheon 74LS367 

Signetics 74LS161A TI SlI74LS195A 903 Raytheon 74LS266 SGS T74LS367A 

TI SII74LS161A 889 DM74LS196 Fairchild 74LS196 RC8242 Signetics 74LS367 

DM74LS162 Fairchild 74LS162 Hitachi HD74LS196 SGS T74LS266 74LS367A 

Hitachi HD74LS162A Motorola SN74LS196 Signetics 74LS266 TI SI174LS367A 936 

Motorola SN74LS162A Raytheon 74LS196 N8242 DM74LS368 Fairchild 74LS368A 

Raytheon 74LS162 Signetics rJ82S80 TI Sll74LS266 918 Hitachi HD74LS368 

SGS T74LS162 TI SII74LS196 903 DM74LS27 Fairchild 74LS27 Motorola SN73LS368A 

Signetics 74LS162A DM74LS197 Fairchild 74LS197 Hitachi HD74LS27 SN74LS368A 

TI SN74LS162A Hitachi HD74LS197 Motorola SN74LS27 Raytheon 74LS368 

DM74LS163 Fairchild 74LS163 Motorola SrJ74LS197 Raytheon 74LS27 SGS T74LS3 

Hitachi HD74LS163 Raytheon 74LS197 SGS T74LS27 Signctics 74LS368 

HD74LS163A Signetics 74LS197 Signetics 74LS27 74LS368A 
Motorola sm 4LS 163A TI SI174LS197 904 TI SI174LS27 842 TI SII74LS368A 935 
Raytheon 74LS163 DM74LS20 Fairchild 74LS20 DM74LS279 Fairchild 74LS279 DM74LS37 Fairchild 74LS37 
SGS T74LS163 Hitachi HD74LS20 Hitachi HD74LS279 Hitachi HD74LS37 
Signetics 74LS163A Motorola SN74LS20 Motorola SN74LS279 Motorola SN74LS37 
TI S:174LS153A 890 Raytheon 74LS20 Raytheon 74LS279 Raytheon 74LS37 

DM74LS164 Fairchild 74LS164 SGS T74LS20 Signetics 74LS279 SGS T74LS37 
Hitachi HD74LS164 Signetics 74LS20 TI SII74LS279 921 Signetics 74LS37 
Motorola SN74LS164A TI Sll14LS20 839 DM74LS283 Fairchild 74LS283 TI SI174LS37 844 
Raytheon 74LS164 DM74LS21 Fairchild 74LS21 Hitachi HD74LS283 DM74LS374 AMD SN74LS374 
SGS T74LS164 Hitachi HD74LS21 HD74LS283A Fairchild 74LS374 
Signetics 74LS164 Motorola SN74LS21 Motorola SN74LS283 MMI 74LS374 

74LS164A Raytheon 74LS21 Raytheon 74LS283 Motorola SN74LS374 
TI SI174LS164 891 SGS T74LS21 SGS T74LS283 Raytheon 74LS374 

DM74LS168 Fairchild 74LS168 Signetics 74LS21 Signetics 74LS283 SGS T74LS374 
Hitachi HD74LS168 TI Sfl74LS21 840 TI SI174LS283 922 Signetics 74LS374 
Motorola SN74LS168 DM74LS22 Fairchild 74LS22 DM74LS289 Fairchild 74LS289 TI SII74LS374 938 
Signetics 74LS168A Hitachi HD74LS22 TI SN74LS289 DM74LS38 Fairchild 74LS38 
TI SN74LS168 Motorola SN74LS22 DM74LS290 Fairchild 74LS290 Hitachi HD74LS38 

~ Discontinued The manufacturers report thClf deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Ie MASTER 
~lInuflcturer Replacement Ie f.Iastar Manufacturer Replacemant Ie Mastn I,lanufacturar Replai:emanl fe Master Manufacturer Raplacamanl 
Devlca Sourca Devlca Paga Davlca Sourca Davlce Paga Davlca Source Devlca Page Davlca Source Device 

Ie I,lasler 
Paga 

National Semiconductor 
(Cont'd) 

DM74LS38 

DM74LS386 

Motorola 
Raytheon 
SGS 
Signetics 
TI 844 

DM74LS75 

DM74LS76 

DM74LS77 

942 DM74LS78 
DM74LS395 

Motorola 
Raytheon 
Signetics 
TI 
Hitachi 
Motorola 
Raytheon 
Signetics 
TI . 
Raytheon 

Hitachi 
Motorola 
Raytheon 
TI 

Hitachi 
Motorola 
Raytheon 
TI 
Fairchild 
Motorola 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 

SN74LS38 
74LS38 
T74LS38 
74LS38 
SN74LS38 
HD74LS386 
SN74LS386 
74LS386 
SH74LS386 
74LS395 
SN74LS395A 
74LS395A 
74LS395 
SI174LS395A 
74LS40 
HD74LS40 
SN74LS40 
74LS40 
T74LS40 
74LS40 
SN74LS40 
74LS42 
HD74LS42 
SN74LS42 
74LS42 
T74LS42 
74LS42 
SI174LS42 
54LS47 
74LS47 
HD74LS47 
SN54LS47 
SN74LS47 
DM54LS47 
T74LS47 
SII54LS47 
SH74LS47 
74LS48 
HD74LS48 
SN74LS48 
T74LS48 
74LS48 
SII74LS48 
74LS49 
HD74LS49 
SN74LS49 
T74LS49 
SII74LS49 
74LS51 
HD74LS51 
SN74LS51 
74LS51 
T74LS51 
74LS51 
SII74LS51 
74LS54 
HD74LS54 
SN74LS54 
74LS54 
T74LS54 
74LS54 
SH74LS54 
74LS55 
HD74LS55 
SN74LS55 
74LS55 
T74LS55 
SN74LS55 
74LS670 
SN74LS670 
74LS670 
T74LS670 
74LS670 
SII74LS670 
HD74LS73 
SN74LS73A 
74LS73 
74LS73 
SH74LS73A 
74LS74 
HD74LS74 
HD74LS74A 
SN74LS74A 
74LS74 
T74LS74 
74LS74 
SII74LS74A 
HD74LS75 

DM74LS83A Fairchild 

DM74LS40 

DM74LS42 

DM74LS47 

DM74LS48 

DM74LS49 

DM74LS51 

DM74LS54 . 

DM74LS55 

DM74LS670 

DM74LS73 

DM74LS74 

DM74LS75 

~ Discontinued 

Hitachi 
Motorola 

National 
SGS 
TI 

Fairchild 
Hitachi 
Motorola 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
SGS 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
TI 
Fairchild 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Hitachi 
Motorola 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 

Motorola 
Raytheon 
SGS 
Signetics 
TI 
Hitachi 

943 

845 
DM74LS85 

845 DM74LS86 

847 
847 

847 

DM74LS90 

DM74LS92 

847 DM74LS93 

848 DM74LS95B 

850 DM74S00 

DM74S02 

851 

DM74S03 

990 
DM74S04 

856 DM74S05 

DM74S10 

857 DM74S11 

Hitachi 

Motorola 
Raytheon 

Signetics 

TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
Signetics 
TI 
Fairchild. 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
SGS 
Signetics 
TI 
Fairchild 
Hitachi 
Signetics 
TI 
Fairchild 
Hitachi 
Signetics 
TI 

Fairchild 
Hitachi 
Signetics 
TI 
Fairchild 
Hitachi 
Signetics 
TI 
Fairchild 
~iitachi 

Signetics 
TI 
Fairchild 
Hitachi 
Signetics 
TI 
Fairchild 
Hitachi 

SN74LS75 
74LS75 
74LS75 
SN74LS75 
HD74LS76 
SN74LS76A 
74LS76 
74LS76 
SII74LS76A 
54LS77 
74LS77 
HD74LS78 
SN74LS78A 
74LS78 
SII74LS78A 
74LS83A 
HD74LS183A 
HD74LS83A 
SN74LS83A 
74LS83 
74LS83A 
74LS83 
74LS83A 
SII74LS83A 
74LS85 
HD74LS85 
SN74LS85 
74LS85 
74LS85 
SI174LS85 
74LS86 
HD74LS86 
SN74LS86 
74LS86 
T74LS86 
74LS86 
SII74LS86 
74LS90 
SN74LS90 
74LS90 
T74LS90 
74LS90 
SII74LS90 
74LS92 
HD74LS92 
SN74LS92 
74LS92 
T74LS92 
74LS92 
SII74LS92 
74LS93 
HD74LS93 
SN74LS93 
74LS93 
T74LS93 
74LS93 
SII74LS93 
74LS95B 
HD74LS95B 
SN74LS95B 
74LS95B 
T74LS95B 
74LS95B 
SI174LS958 
74S00 
HD74S00 
74S00 
SII74S00 
74S02 
HD74S02 
74S02 
SII74S02 
SII74S32 
74S03 
HD74S03 
74S03 
SII74S03 
74S04 
HD74S04 
74S04 
SII74S04 
74S05 
HD74S05 
74S05 
SII74S05 
74S10 
HD74S10 
74S10 
S1174S10 
74S11 
HD74S11 

DM74S11 

DM74S112 
858 

DM74S113 
858 

DM74S114 

DM74S133 
859 

DM74S134 

DM74S135 

861 

DM74S138 

862 DM74S139 

DM74S140 

862 DM74S15 

864 

864 

865 

866 

833 

833 
843 

834 

834 

836 

DM74S151 

DM74S153 

DM74S157 

DM74S158 

DM74S174 

DM74S175 

DM74S182 

DM74S188 

Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Signetics 
TI 
Fairchild 
Hitachi 
Signetics 
TI 
Hitachi 
TI 
Fairchild 
Hitachi 
Signetics 
TI 
Hitachi 
Signetics 
TI 
Fairchild 
Hitachi 
Signetics 
TI 
AMD 
Fairchild 
Signetics 
TI 
AMD 
Fairchild 
Signetics 
TI 
Fairchild 
Hitachi 
Signetics 
TI 
Fairchild 
Hitachi 
TI 
AMD 
Fairchild 
Hitachi 
Signetics 
TI 
AMD 
Fairchild 
Hitachi 
Signetics 
TI 
AMD 
Fairchild 
Hitachi 
Signetics 
TI 
AMD 
Fairchild 
Hitachi 
Signetics 
TI 
AMD 
Fairchild 
Hitachi 
Signetics 
TI 
AMD 
Fairchild 
Hitachi 
Signetics 
TI 
Fairchild 
Hitachi 
MMI 
Signetics 
TI 
AMD 
Harris 
MMI 

National 

Signetics 

Supertex 

TI 

74S11 
SII74S11 
74S112 
HD74S112 
SN74S112 
74S112 
SII74S112 
74S113 
HD74S113 
74S113 
SII74S113 
HD74S114 
SII74S114 
74S133 
HD74S133 
74S133 
SN74S133 
I1D74S134 
74S134 
SII74S134 
74S135 
HD74S135 
74S135 
SII74S135 
SN74S138 
74S138 
74S138 
SI174S138 
SN74S139 
74S139 
74S139 
SII74S139 
74S140 
HD74S140 
74S140 
SII74S140 
74S15 
HD74S15 
SII74S15 
SN74S151 
74S151 
HD74S151 
74S151 
SI174S151 
SN74S153 
74S153 
HD74S153 
74S153 
SI174S153 
SN74S157 
74S157 
HD74S157 
74S157 
SII74S157 
SN74S158 
74S158 
HD74S158 
74S158 
SII74S158 
SN74S174 
74S174 
HD74S174 
74S174 
S1174S174 
SN74S175 
74S175 
HD74S175 
74S175 
S1I74S175 
74S182 
HD74S182 
74S182 
74S182 
SII74S182 
AM27S18 
HM7602 
5330-1 
6330-1 
63LS080 
DM54S188 
DM59S188 
DM7577 
DM7588 
DM8577 
N82S23 
S82S23 
MM74S188 
SM74S188 
TBP18SA030 
TBPSA030M 

DM74S189 
836 

871 

. 871 

872 

B77 

877 DM74S195 

878 

DM74S20 

880 

DM74S200 

680 

881 

838 

884 

884 

887 
DM74S206 

887 

895 

895 

898 
DM74S22 

3826 DM74S251 

DM74S253 

DM74S257 

AMD AM27LS03 
AM27S03 
AM54S189 
AM74S189 
SN54S189 
SN745189 

Fairchild 54S189 

Hitachi 
MMI 

National 

74S189 
93405 
HD74S189 
5561 
6561 
DM54S189 
DM7599 
DM8599 

Raytheon RG8225 
Signetics 54S189 

TI 

AMD 

745189 
SN54S189 
SN74S189 
SN74S195 

Fairchild 745195 
93S00G 

5ignetics 745195 
TI SI174S195 
Fairchild 
Hitachi 
Signetics 
TI 
AMD 

74S20 
HD74S20 
74S20 
SU74S20 
AM27L500 
AM29721 

Fairchild 93421 

Intel 
MMI 

93L420 
93L421 
3106 
5531 
6531 

Motorola 4256 
National 93L420 

93L421 
DM54S200 

NEG-Electron IlPB2200 
Signetics 54S200 

TI 

545201 
74200 
N82S116 
N82S16 
S82S116 
S82S16 
SN54LS200 
SN54S200 
SN54S201 
SN74LS200 
SN745200 

903 

839 

AMD 
S"74S201 440,905 
AM2701 
AM27LS01 
AM29720 

Fairchild .93411 

Intel 
MMI 

National 

93L411 
3107 
5530 
6530 
N82S117 
N82517 
582S117 
S82S17 

Signetics 745301 

TI 

Fairchild 
Hitachi 
TI 
AMD 
Hitachi 
Signetics 
TI 
AMD 

82S17 
SN54LS300 
5N54S300 
SN54S301 
5N74206 
SN74LS300 
SN745300 
SII74S301 
74522 
HD74S22 
SII74S22 
5N74S251 
HD74S251 
74S251 
SI174S251 
SN745253 

Fairchild 74S253 
5ignetics 745253 
AMD SN54S257 

SN74S257 
Fairchild 74S257 
Hitachi HD74S257 
National DM7123 

DM8123 

927 

840 

915 

Bold face device numbers indicate manufacturers data is provided in the IG Master on the pages noted. 
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ALTERNATE SOURCE DiRECYORV 
MaDulaclurer Rcplacar.lBnl IC 1.lular Ihnulaclurcr nBpllCB~8nl IC 1,lular Ihnulaclurer RaplacBr.lBnl IClhslar I.lznulaclurer Rtplaclr.::nl ICI.lulu 
Devlca Saurca Devlea P.g' Dlvlca Sourc. Davlca Pa._ CIVic. Sc~rc. Cavlca Pags Dlvlca SD~rc. Davici Pags 

National Semiconductor OM74S289 Signetics 3101 OM74S475 1.11.11 5340-1 OM74S65 Fairchild 74S65 

(Cont'd) 3101A 6340-1 3826 Hitachi H074S65 
54S301 National o 1.1 54S475 TI SI174565 853 

OM74S257 Signetics 54S257 7489 OM77S295 o 1.1 74S74 Fairchild 74S74 
74S257 82S25 OM77S475 Hitachi H074S74 

TI SI154S257 916 N3101 OM87S295 Signetics 74S74 
SII74S257 916 N54S289 OM87S475 

OM74S280 Hitachi H074S280 N74S289 SN54S475 TI SI174S74 857 

Signetics 74S280 N8225 SN74S475 OM74S86 Fairchild 74S86 

TI SII74S28o 921 N8255 Raytheon 29624 Hitachi H074S86 
OM74S281 TI SI174S281 922 N82S25 Signetics N82S140 Signetics 74S86 
OM74S287 AMO '- AM27S11 S3101 S82S14O TI SII74S86 862 

AM27S21 S74S289 TI TBP28SA46 440 OM75491 Fairchild 75491 
Harris HM7611 S8225 OM74S51 Fairchild 74S51 Motorola MC75491 

HIA7611-2 3696 S82S25 Hitachi H074S51 National OS75491 
Intel M3621 TI SN5489 Signetics 74S51 TI SN75491 Intersil IM5623 SN54S289 il SiH4S51 848 
MMI 5301-1 OM75492 Fairchild 75492 SII7489 440,863 OM74S570 AMO AM27S12 6301-1 3826 SN74S289 Motorola MC75492 

Fairchild 93436 National OM54S287 OM74S30 Fairchild 74S30 Harris HM7620 
National OS75492 

OM76L97 TI SI174S3o 842 Intel M3602 
TI SN75492 

OM86L97 OM74S387 AMO AM27S20 OM7551 Fairchild 54173 
Raytheon 29661 1.11.11 5305 

Signetics N82S129 
Fairchild 93417 6305 National OM54173 

S82S129 
Fujitsu MB7057 National OM54S57o Raytheon RM8T10 

TI TBP24SI0 
Harris HM7610 Raytheon 29610 TI S1I54173 894 

440,3967 H1.I761o-2 3696 Signetics N82S130 OM756o Fairchild 54192 
OM74S288 AMO AM27LS19 Intel M3601 S82S130 National 01.154192 

AM27S19 MMI 5300-1 OM74S571 AMO AM27S13 TI SII54192 902 i 

Harris HM7603 6300-1 3826 Fairchild 93446 
I 

OM7563 Fairchild 54193 
MMI 5331-1 National OM54S387 Harris HM7621 National 01.154193 

53LS081 Raytheon 29660 Intel 1.13622 TI SI154193 902 
6331-1 3826 Signetics N82S126 1.11.11 5306 
63LS081 S82S126 6306 

01.17570 Fairchild 54164 
TI TBP24SAIo National 01.154164 

I 
National OM54S288 National OM54S571 

01.17578 440,3967 
Raytheon 29611 Signetics 54164 0 

01.18578 TBP24SAIoU Signetics N82S131 TI SII54164 891 .I ) 

Signetics 82S123 440,3967 01.17577 AMO AM27S18 
, 

S82S131 i N82S123 OM74S40 Fairchild 74S40 Harris HM7602 
Hitachi H074S40 OM74S572 AMO AM27S32 

.~~ S82S123 Fairchild 93452 MMI 5330-1 
Supertex MM74S288 Signetics 74S40 

Fujitsu MB7121 6330-1 3826 
SM74S288 TI SI174S40 845 

TI TBPI8S03o OM74S472 AMO AM27S29 Harris HM7642 63LS080 

I 440,3965 Fujitsu MB7124 H1.I7642-2 3705 National OM54S188 

TBPI8So3ol.1 MBM7124 Intel M3605 OM59S188 'e., : 

440,3965 Harris HM7649 MMI 5352-1 OM74S188 ~ 
I 

OM74S289 AMO 3101 MMI 5349-1 6352 01.17588 0 

j 
3101A 6349-1 3826 National OM54S572 OM8577 
31L0101 Motorola MCM7649 Raytheon 29640 

Signetics N82S23 f; AM27LS02 National OM54S472 Signetics N82S136 
S82S23 

AM27S02 Raytheon 29621 S82S136 
AM3101 TI TBP24SA41 Supertex MM74S188 ,::....; 

Signetics N82S147 
440.3968 SM74S188 ; j 

AM3101A S82S147 1 
AM5489-1 TI OM54S472 

TBP24SM H,I TI TBP18SA03o 
j AM54S289 TBP28S42 

440.3968 TBPSA030M 
AM7489-1 440.3975 

OM74S573 AMO AM27S33 OM7578 AMO AM27LS19 
AM74S289 TBP28S421.1 

AM27S33M AM27S19 
SN54S289 440.3975 AM27S41 Harris HM7603 
SN74S289 OM74S473 AMO AM27S28 Fairchild 93453 MMI 5331-1 

Fairchild 54S289 Fujitsu MB7123 93453C 
53LS081 

7489 MB7124 93453M 
6331-1 3826 74S289 Fujitsu MB7122 MC7124 63LS081 Hitachi H07489 Harris HM7648 MB7134 

H074S289 MMI 5348 Harris HM76165 National OM54S288 
Intel 3101 6348 HM7643 OM74S288 
Intersil 5501 National OM54S473 H!.I7643-2 3705 OM8578 
MMI 5560 Raytheon 29620 HM7643A Signetics 82S123 

6560 Signetics N82S146 Hitachi HN25045 N82S123 
Motorola 4064 S82S146 Intel 3625A S82S123 
National OM5489 TI TBP28SA42 1.13625 Supertex MM74S288 

OM54S289 440.3976 1.11.11 5353 SM74S288 OM7489 o 1.1 74S474 AMO AM27S31 53S1641 3836 
TBPI8S030 TI 01.17589 Fairchild 93448 6353-1 3826 440,3965 01.18589 63S1641 Fujitsu MB7126 TePIOS030:.1 MM54S289 Harris HM7641 3826.3836 440.3965 MM74S289 Intel M3624 Motorola MCM7643 

NEC-Electron IlPB2089 MMI 5341-1 MCM7643M OM7588 AMO AM27S18 
IlPB2289 6341-1 3826 National 74S573 Harris HM7602 

Motorola MCM7641 OM54S573 MMI 5330-1 

National OM54S474 OM54S573A 6330-1 3826 

OM77S474 NEC-Micro IlPB426 63LS080 

OM87S474 Raytheon 29641 National OM54S188 
Raytheon 29625 Signetics 82HS137 OM59S188 
Signetics N82S141 82S137 OM74S188 

S82S141 N82S137 OM7577 
TI T8P28S46 S82HS137 01118577 

440.3976 S82S137 Signetics N82S23 
TBP28S461.1 TI TBP24S41 

440.3976 440.3968 S82S23 

OM74S475 AMO AM27S30 TBP24S4tr.1 Superte~ MM74S188 

Fairchild 93438 440.3968 SM74S188 
Harris HM7640 TBP28S41 TI TBP18SA030 
Intel M3604 TBP28S41M TBPSA030M 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your reqUirements. 
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Ie MASTER 
Manufacturer Replacement ICMuter Manufacturer Replacement IC Master Manufacturer Replacement Ie Master Manufacturer Replacement IC Master 
Device Source Device Plge Devl~e Saurce Davl~e Pagl Dlvlce Saurce DBvl~B Plge Device Source Device PIDe 

National Semiconductor DM76L97 National DM54S287 DM77S190 AMD AM27PS191 DM8093 Fairchild 74125 

(Cont'd) DM74S287 AM27PS291 Hitachi HD74125 
DM86L97 AM27S190 National DM74125 

DM7589 AMD 3101 Raytheon 29661 Fairchild 93510 Signetics 74125 
3101A Signetics N82S129 93Z510 TI SN74125 875 
31L0101 S82S129 Fujitsu MB7137 SN74425 946 
AM27LS02 TI TBP24S10 MBM7138 DM8094 Fairchild 74126 
AM27S02 440.3967 Harris HM76160 Hitachi HD74126 
AM3101 DM77S180 AMD AM27S180 MMI 631681 National DM74126 
AM3101A AM27S280 National DM87S190 Signetics 74126 
AM5489-1 Fairchild 93450 Raytheon 29680 TI SN74126 875 
AM54S289 93Z450 3652 29683 SN74426 946 
AM7489-1 Fulltsu MB7131 3679 Signetics 82S190 DM8095 Motorola MC6885 

AM74S289 Harris HM7680 N82S190 MC8T95 

SN54S289 MMI 5380-1 S82S190 Signetics N8T95 

SN74S289 6380-1 3826 Supertex MM82S190 TI SN74365 

FairChild 54S289 Motorola MCM7680 DM77S191 AMD AM27S191 DM8096 Motorola MC6886 

7489 National DM87S180 Fairchild 93511 MC8T96 

74S289 DM87S229 93Z511 Signetics N8T96 

Hitachi HD7489 NEC-Micro ILPB408 Fujitsu 7138 TI SN74366 

HD74S289 Raytheon 29630 MB7138 DM8097 Motorola MC6887 

Intel 3101 Signetics N82S180 MBM7138 MC8T97 

Intersil 5501 
S82S180 Harris HM76161 Signetics N8T97 

MMI 5560 
TI TBP28SA86 Hitachi HN25169 TI SN74367 

TBP28SA861.1 3978 Intel 36368 DM8098 Motorola MC6888 6560 DM77S181 AMD AM27PS181 M3636 MC8T98 Motorola 4064 AM27S181 National 87S191 National DM7098 National DM5489 AM27S181M DM87S191 DS8674 DM54S289 AM275281 Raytheon 29681 Signetics N8T98 DM7489 Fairchild 93451M 29681A S8T98 DM74S289 93Z451 3652 Signetics 82S191 TI SN54368 
DM8589 F93451 N82S191 SN74368 
MM54S289 Fujitsu ~'B7132 3679 582S191 DM8121 National DM74251 
MM74S289 IAB7132H 3679 Supertex MM82S191 TI SN74251 915 

NEC-Electron ILPB2089 ,Harris HM7681 SM82S191 DM8123 AMD SN54S257 
ILPB2289 HM7681-2 3711 TI TBP28S166 SN74S257 

Signetics 3101 Hitachi HN25089 440.3979 Fairchild 74S257 
3101A Intel 3628 DM77S295 AMD AM27S30 Hitachi HD74S257 
54S301 3628A Fairchild 93438 National DM7123 
7489 3628B Harris HM7640 DM74S257 
82S25 M3628 Intel M3604 5ignetics 54S257 
N3101 MMI 5381-1 MMI 5340-1 74S257 
N54S289 6381-1 3826 6340-1 3826 TI SII54S257 916 
N74S289 Motorola MCM7681 National DM54S475 SI174S257 916 
N8225 National 87S181 DM74S475 DM8160 Fairchild 93S46 
N8255 DM87S181 DM77S475 93S47 
N82S25 DM87S228 DM87S295 National DM7160 
53101 Raytheon 29631 DM87S475 DM8214 Fairchild 74LS253 
S74S289 29631A SN54S475 Hitachi HD74LS253 
S8225 29631AM SN74S475 Motorola SN74LS253 
S82S25 29633 Raytheon 29624 National DM74LS253 

TI SN5489 Signetics 825181 5ignetics N82S140 Raytheon 74LS253 
SN545289 82HS181 S82S140 SGS T74LS253 
SN7489 440.863 N82S181 TI TBP28SA46 440 Signetics 74LS253 
SN74S289 S82HS181 DM77S474 AMD AM27S31 TI SN74LS253 

DM7590 Fairchild 54165 S82S181 Fairchild 93448 DM8280 Fairchild 74176 
National DM54165 Supertex SM82S181 Fujitsu M87126 96176 
Signetics 54165 TI TBP28S86 Harris HM7641 National DM74176 
TI SN54165 891 TBP28S86M Intel M3624 Raytheon RC8280 

DM7599 AMD AM27LS03 DM77S184 AMD AM27S184 MMI 5341-1 Signetics 74176 
AM27S03 Fujitsu MB7127 6341·1 3826 N8280 
AM545189 Harris HM7684 Motorola MCM7641 

TI S1I74176 896 
AM74S189 MMI 53100 National DM54S474 

DM8281 Fairchild 74177 
SN54S189 63100 DM74S474 

National DM74177 
SN74S189 Motorola MCM7684 DM87S474 

Raytheon RC8281 National DM87S184 Raytheon 29625 Fairchild 54S189 
Raytheon 29650 Signetics N82S141 Signetics 74177 

74S189 N8281 
93405 Signetics N82S184 S82S141 

TI S1I74177 896 TI TBP24SA81 TI TBP28S46 Hitachi HD74S189 440.3969 440.3976 DM8290 Fairchild 74196 
MMI 5561 DM77S185 AMD AM27S185 TBP28S46M National DM74196 

6561 Fujitsu MB7128 3679 440.3976 Raytheon RC8290 
National DM54S189 Harris HM7685 DM77S475 AMD AM27S30 Signetics 74196 

DM74S189 HM7685·2 3714 Fairchild 93438 TI SN74196 903 
DM8599 MMI 53101 Harris HM7640 DM8291 Fairchild 74197 

Raytheon RC8225 63101 Intel M3604 National DM74197 
Signetics 54S189 63S841 3826.3833 MMI 5340-1 Raytheon RC8291. 

74S189 Motorola MCM7685 6340·1 3826 Signetics 74197 
TI SN545189 National DM87S185 National DM54S475 TI SII74197 904 

SN74S189 Raytheon 29651 DM74S475 DM8301 Fairchild 9031 
DM75L60 TI SN54L19Z 902 29651A DM77S295 9301 
DM75L63 TI SII54L 193 902 29651AM DM87S295 National DM9301 
DM76L70 National DM54L 164 Signetics 82HS185 DM87S475 , Raytheon RC8252 

TI SI154L 164 891 N82S185 SN54S475 RM8252 
DM76L97 AMD AM27S11 S82HS185 SN74S475 Signetics N8252 

AM27S21 582S185 Raytheon 29624 S8252 
Harris HM7611 TI SN54S454 Signetics N82S140 TI SN29301 

HM7611·2 3696 SN74S454 S82S140 SN39301 
Intel M3621 TBP24S81 TI TBP28SA46 440 DM8309 Fairchild 9309 
Intersil IM5623 440.3968 DM7800 TI SN55180 National DM9309 
MMI 5301-1 T8P24S81M DM7875A TI SN542B4 923 TI SN29309 

6301·1 3826 440.3968 DM7875B TI 8N54285 923 SN39309 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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National Semiconductor DM8577 Supertex MM74S188 DM8599 Fairchild 54S189 DM87S181 Signetics 825181 
(Cont'd) SM74S188 74S189 82HS181 

TI TBP18SA030 93405 N82S181 
DM8311 Fairchild 9311 TBPSA030M Hitachi HD74S189 S82HS181 

Hitachi HD74154 DM8578 AMD AM27LS19 MMI 5561 S82S181 
National DM54154 AM27S19 6561 Supertex SM82S181 

DM7213 Harris HM7603 National DM54S189 TI TBP28S86 
DM74154 MMI 5331-1 DM74S189 TBP28S86M 
DM9311 53LS081 DM7599 DM87S184 AMD AM27S184 

Raytheon RC9311 6331-1 3826 Raytheon RC8225 Fujitsu MB7127 
RM9311 63LS081 Signetics 54S189 Harris HM7684 

Signetics 54154 National DM54S288 74S189 MMI 53100 
74154 DM74S288 TI SN54S189 63100 

TI SN29311 DM7578 SN74S189 Motorola MCM7684 
SN39311 Signetics 82S123 DM85L60 National DM74L 192 National DM77S184 
SII54154 885 N82S123 DM85L63 National DM74L 193 Raytheon 29650 
SII74154 885 882S123 D~.~85S28 I.~~.~ I 6231-1 Signetics N82S184 

DM8312 Fairchild 9312 Supertex MM74S288 DM85S29 MMI 6280-1 TI TBP24SA81 
National DM9312 SM74S288 DM8601 Fairchild 74122 440.3969 
Raytheon RC8230 II TBP18S030 9601 DM87S185 AMD AM27S185 

RC9312 440.3965 National DM9601 F~jllsu 1,197128 3679 
RM8230 TBP18S030!.1 Raytheon RF8601 Harris HM7685 
RM9312 440,3965 RF9601 111.11685-2 3714 

Signetics N8230 DM8579 AMD 74164 Signetics 8T22 MMI 53101 
TI SN29312 Fairchild 74164 N8T22 63101 

SN39312 Hitachi HD74164 S8T22 63S841 3826.3833 
DM8318 Fairchild 9318 National DM74164 TI SI174122 873 Motorola MCM7685 

Hitachi HD74148 DM8570 DM8602 Fairchild 9602 National DM77S185 
National DM54148 Signetics 74164 National DM9602 Raytheon 29651 

DM74148 TI SII74164 891 Raytheon RF8602 29651A 
DM9318 DM8589 AMD 3101 RF9602 29651AM 

Signetics 54148 3101A TI SN39602 Signetics 82HS185 74148 31L010l DM86L70 National DM74L 164 N82S185 N82148 AM27LS02 DM86L97 AMD AM27S11 S82HS185 TI SII54148 883 AM27S02 AM27S21 S82S185 SII74148 883 AM3101 Harris HM7611 TI SN54S454 DM8322 Fairchild 74157 AM3101A . HI,17611-2 3696 SN74S454 9322 AM5489-1 Intel M3621 
TBP24S01 Hitachi HD74157 AM54S289 Intersil IM5623 440.3960 , National DM74157 AM7489-1 MMI 5301-1 TBP24SllHl ~) DM9322 AM74S289 6301-1 3826 440.JQGlI 

Raytheon RC9322 SN54S289 National DM54S287 DM87S186 Harris 1I1.!7(iCG 

~ RM9322 SN74S289 DM74S287 Motorola 1.ICM7G8G 
Signetics 74157 Fairchild 54S289 DM76L97 OM87S187 Harris 11"17687 
TI SN29322 7489 Raytheon 29661 Motorola MCM7687 

(-.) 

SN29602 74S289 Signetics N82S129 DM87S190 AMD AM27PS191 ~ SN39322 Hitachi HD7489 S82S129 AM27PS291 
SI174157 087 HD74S289 TI TBP24S10 AM27S190 l~ DM8334 Fairchild 9334 Intel 3101 440.3967 Fairchild 93510 

National DM9334 Intcrsil 5501 DM87S180 AMD AM27S180 
93Z510 

~ 
TI SN29334 MMI 5560 AM27S280 

Fujitsu MB7137 SN39334 Fairchild 93450 
SI154259 917 

6560 
93Z450 3652 MBM7138 

SIl74259 917 
Motorola 4064 

Fujitsu 1,!B7131 3679 Harris HM76160 

DM8551 Fairchild 74173 
National DM5489 

Harris HM7680 MMI 631681 ,..:J'I 
National DM74173 

DM54S289 
MMI 5380-1 National DM77S190 ~ 

Raytheon RC8T10 
DM7489 6380-1 3826 Raytheon 29680 

Signetics 8T10 
DM74S289 Motorola MCM7680 29683 

N8Tl0 DM7589 National DM77S180 Signetics 82S190 

TI SI174173 894 MM54S289 DM87S229 N82S190 

DM8560 Fairchild 74192 MM74S289 NEC-Micro !,PB408 S82S190 -
9360 NEC-Electron !,PB2089 Raytheon 29630 Supertex MM82S190 

National DM74192 !,PB2289 Signetics N82S180 DM87S191 AMD AM27S191 

Raytheon RC9360 Signetics 3101 S82S180 Fairchild 93511 

RM9360 3101A TI TBP28SA86 93Z511 

Signetics 74192 54S301 TDP28SA861.1 3978 Fujitsu 7138 

TI SII54192 902 7489 DM87S181 AMD AM27PS181 MB7138 

SI174192 902 82S25 AM27S181 MBM7138 

DM8563 Fairchild 74193 N3101 AM27S181M Harris HM76161 
National DM74193 N54S289 AM27S281 Hitachi HN25169 
Signetics 74193 N74S289 Fairchild 93451M Intel 3636B 
TI SN74129 N8225 93Z451 3652 M3636 

SII74193 902 N8255 F93451 National 87S191 
DM8570 AMD 74164 N82S25 Fujitsu 1.107132 3679 DM77S191 

Fairchild 74164 S3101 1,187132H 3679 Raytheon 29681 
Hitachi HD74164 S74S289 Harris HM7681 29681A 
National DM74164 S8225 H1.17681-2 3711 Signetics 82S191 

DM8579 S82S25 Hitachi HN25089 N82S191 
Signetics 74164 TI SN5489 Intel 3628 S82S191 
TI SIH4164 891 SN54S289 3628A Supertex MM82S191 

DM8577 AMD AM27S18 SII7489 440.863 3628B SM82S191 
Harris HM7602 SN74S289 M3628 TI T8P28S166 
MMI 5330-1 DM8590 Fairchild 74165 MMI 5381-1 440.3979 

6330-1 3826 National DM74165 6381-1 3826 OM87S228 AMD AM27PS181 
63LS080 Signetics 74165 Motorola MCM7681 AM27S181 

IJational DM54S188 TI SI174165 091 National 87S181 AM27S181M 
DM59S188 01.18599 AMD AM27LS03 DM77S181 AM27S281 
DM74S188 AM27S03 OM87S228 Fairchild 93451M 
DM7577 AM54S189 Raytheon 29631 93Z451 3652 
DM7588 AM74S189 29631A F93451 

Signetics N82S23 SN54S189 29631AM Fujllsu 1.l87132 3679 
S82S23 SN74S189 29623 1.187132H 3679 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 

© Ie MASTER 1983 2179 



Ie MASTER 
Manufacturer Replacement Ie Master Manufacturer Replacement IC fhsler Manufacturer Replacemenl Ie !.!aster ~'anufacturer Replacernenl ICMuter 
Device Source Device Page Device Source Device Page Device Scurcs Davlcs PI:' Device Source Device Page 

National Semiconductor DM87S475 National DM54S475 DM9311 National DM54154 DM948 Raytheon RC948 

(Cont'd) DM74S475 DM7213 RM948 
DM77S295 DM74154 DM949 Fairchild , 949 

DM87S228 Harris HM7681 DM77S475 DM8311 Motorola MC949 
H1.H681·2 3711 DM87S295 Raytheon RC9311 Raytheon RC949 

Hitachi HN25089 SN54S475 RM9311 RM949 
Intel 3628 SN74S475 Signetics 54154 DM9567 Fairchild 9157 

3628A Raytheon 29624 74154 Motorola MC857 

3628B Signetics N82S140 TI SN29311 MC957 

M3628 
S82S140 SN39311 National DM957 

MMI 5381·1 
TI TBP28SA46 440 SI154154 885 Raytheon RC957 

6381·1 3826 
DM87SR81 AMD AM27S37 SI174154 885 RM957 
DM8810 Fairchild 7426 DM9312 Fairchild 9312 DM957 Fairchild 9157 

Motorola MCM7681 Hitachi HD7426 National DM8312 Motorola MC857 
National 87S181 National DM7426 Raytheon RC8230 MC957 

DM77S181 Signetics 7426 RC9312 National DM9567 
DM87S181 TI SN7426 841 RM8230 Raytheon RC957 

Raytheon 29631 DM8842 Fairchild 7442 RM9312 RM957 
29631A Hitachi HD7442 Signetics N8230 DM958 Fairchild 9158 
29631AM National DM7442 TI SN29312 Motorola MC858 
29633 Signetics 7442 SN39312 MC958 

Signetics 825181. TI SN7442 DM9316 Fairchild 9316 Raytheon RC958 
82HS181 SI17442A 845 Raytheon RC9316 RM958 
N82S181 DM8848 Fairchild 5448 RM9316 DM9601 Fairchild 74122 7448 TI SN29316 S82HS181 

National DM5448 SN39316 9601 
S82S181 DM7448 DM9318 Fairchild 9318 National DM8601 

Supertex SM82S181 Signetics N8T54 Hitachi HD74148 Raytheon RF8601 
TI TBP28S86 TI SII5448 847 National DM54148 RF9601 

TBP28S86M SN5448A DM74148 Signetics 8T22 
DM87S229 AMD AM27S180 SI17448 847 DM8318 N8T22 

AM27S280 SN7448A Signetics 54148 S8T22 

Fairchild 93450 DM8875A TI SII74284 923 74148 TI SI174122 873 

93Z450 3652 DM8875B TI SI174285 923 N82148 DM9602 Fairchild 9602 

Fujitsu I.IB7131 3679 +DM8893 National DS75493 TI SI154148 883 National DM8602 

Harris HM7680 TI SN75493 SI174148 883 Raytheon RF8602 

MMI 5380·1 tDM8894 National DS75494 DM932 Fairchild 932 RF9602 

6380·1 3826 TI SN75494 9932 TI SN39602 

Motorola MCM7680 DM9004C Fairchild 7420 Motorola MC932 DM961 Fairchild 961 

National DM77S180 9004 Raytheon RC932 Motorola MC961 

DM87S180 
Hitachi HD7420 RM932 National DM962 
National DM7420 DM9322 Fairchild 74157 Raytheon RC961 

NEC·Micro )1PB408 Signetics 7420 9322 RM961 
Raytheon 29630 TI SII7420 839 Hitachi HD74157 DM962 Fairchild 961 
Signetics N82S180 Toshiba TC7420 National DM74157 Motorola MC961 

S82S180 DM9016C Fairchild 5404 DM8322 National DM961 
TI TBP28SA86 9016 Raytheon RC9322 Raytheon RC961 

TBP28SA86U 3978 National DM5404 RM9322 RM961 
DM87S29 MMI 5281·1 TI SII5404 834 Signetics 74157 DM963 Fairchild 963 
DM87S295 AMD AM27S30 DM9093 Fairchild 9093 TI SN29322 9963 

Fairchild 93438 Motorola MC853 SN29602 Motorola MC963 
Harris HM7640 MC953 SN39322 Raytheon RC963 
Intel M3604 Raytheon RC993 SII74157 887 RM963 
MMI 5340·1 RM993 DM933 Fairchild 933 DMPAL 10H8 MMI PAL 10H8 

6340·1 3826 TI SN158093 Motorola MC933 DMPAL 10L8 MMI PAL 10L8 
National DM54S475 SN159093 Raytheon RC933 Raytheon PAL 1OL8 

DM74S475 DM9094 Fairchild 9094 RM933 DMPAL 12Hl0 MMI PAL 12Hl0 
DM77S295 Motorola MC856 DM9334 Fairchild 9334 DMPAL 12H6 MMI PAL 12H6 
DM77S475 

MC956 National DM8334 DMPAL 12L 10 MMI PAL 12L 10 
DM875475 

Raytheon RC994 TI SN29334 DMPAL 12L6 MMI PAL 12L6 
RM9094 SN39334 

SN54S475 RM994 SII54259 917 Raytheon PAL 12L6 
5N74S475 TI SN158094 SI174259 917 DMPAL 14H4 MMI PAL 14H4 

Raytheon 29624 SN159094 DM935 Fairchild 9135 DMPAL 14H8 MMI PAL 14H8 
Signetics N82S140 DM9097 Fairchild 9097 Motorola MC835 DMPAL 14L4 MMI PAL 14L4 

S82S140 Motorola MC855 MC935 DMPAL 14L8 MMI PAL 14L8 

TI TBP28SA46 440 MC955 Raytheon RC935 DMPAL 16A4 MMI PAL 16A4 

DM87S474 AMD AM27S31 Raytheon RC997 RM935 DMPAL 16Cl MMI PAL 16Cl 

Fairchild 93448 RM997 DM936 Fairchild 936 DMPAL 16H2 MMI PAL 16H2 

Fujitsu MB7126 TI SN158097 Motorola MC936 DMPAL 16H6 MMI PAL 16H6 

Harris HM7641 SN159097 Raytheon RC936 DMPAL 16L2 MMI· PAL 16L2 

Intel M3624 DM930 Fairchild 930 RM936 DMPAL 16L8 MMI PAL 16L8 

MMI 5341·1 9930 DM937 Fairchild 937 TI FP4ALS16L8 

6341·1 3826 Motorola MC830 Motorola MC837 DMPAL 16R4 MMI PAL 16R4 

Motorola MCM7641 MC930 MC937 TI FP74ALS 16R4 

National DM54S474 Raytheon RC930 Raytheon RC937 DMPAL 16R6 MMI PAL 16R6 
RM930 RM937 TI FP)14ALS16R6 

DM74S474 DM9301 Fairchild 9031 DM939 Fairchild 939 DMPAL 16R8 MMI PAL 16R8 
DM77S474 9301 DM944 Fairchild 944 TI FP74ALS16R8 

Raytheon 29625 National DM8301 Motorola MC944 DMPAL 16X4 MMI PAL 16X4 
Signetics N82S141 Raytheon RC8252 Raytheon RC944 Raytheon PAL 16X4 

S82S141 RM8252 RM944 DMPAL 18H4 MMI PAL 18H4 
TI TBP28S46 Signetics N8252 DM945 Fiirchild 945 DMPAL20Cl MMI PAL20Cl 

440.3976 S8252 Motorola MC945 DMPAL20H2 MMI PAL20H2 
TBP28S46U TI SN29301 Raytheon RC945 DMPAL20L 10 MMI PAL20L 10 

440.3976 SN39301 RM945 DMPAL20L2 MMI PAL20L2 
DM87S475 AMD AM27S30 DM9309 Fairchild 9309 DM946 Fairchild 946 DN74ALS576 1.I010roia St174ALS576 732 

Fairchild 93438 National DM8309 Motorola MC946 TI SII74ALS576 965 
Harris HM7640 TI SN29309 Raytheon RC946 DP4201 Intel 4201 
Intel M3604 SN39309 RM946 DP8080A AMD 9080 
MMI 5340·1 DM9311 Fairchild 9311 DM948 Fairchild 948 9080A 

6340·1 3826 Hitachi HD74154 Motorola MC948 AM9080 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Nntionnl Semiconductor DS1489 National DS1489A DS5522 TI SN5522 DS75124 Motorola MC8T24 

(Cont'd) Signetics MC1489 DS5524 Fairchild MC5524 National LM75124 
MC1489A ' Motorola MC5524 Signetics N8T24 

DP8080A Intel 8080A SiliconG SG1489 National LM5524 TI N8T24 
D8080 ' SG1489A Raytheon RM5524 SN75124 
MD8080 TI MC1489A SiliconG SG5524 DS75125 1.lolorola 1.IC75125 2753 
P8080 SN75189 TI SN5524 TI SN75125 

National INS8080A SN75189A DS5528 Fairchild MC5528 DS75127 1.lolorola I.lC75127 2753 
NEC-Micro I'PD8080 SN85189 Molorola MC5528 TI SN75127' 
TI TMS8080 DS1489A AMD MC1489 Nalional LM5528 DS75128 /Aolerola 1.IC75128 2753 

TMS8080A Exar XR1489 SiliconG SG5528 TI SN75128 
DP8212 AMD 3212 XR1489A 3188 TI SN5528 DS75129 1.lolorola r.IC75129 2753 

8212 Fairchild I'A1489 DS55325 Fairchild MC55325 TI SN75129 
Intel 8212 I'A 1489A Motorola MC55325 DS75150 Fairchild 75150 
National INS8212 Hitachi HD75189 National LM55325 TI SN75150 
NEC-Micro I'PB8212 1.lolorola I.IC1489 2753 Signelics 55325 DS75154 Fairchild 75154 
TI SII54S412 945 ~,!Cm~.\ 2753 SHlccnG SG55325 llitachi HD75154 

SII74S412 945 National DS1489 TI SN55325 SiliconG SG75154 
DP8216 AMD 8216 Signetics MC1489 ~DS5534 Fairchild MC5534 TI SN75154 

Intel 8216 MC1489A Motorola MC5534 DS75160 TI SN75160 
Nalional INS8216 SiliconG SG1489 National LM5534 DS75161 TI SN75161 
NEC-Micro I'PB8216 SG1489A SiliconG SG5534 DS75162 TI SN75162 

DP8224 AMD 8224 TI MC1489A DS55361 TI SN55361 DS7520 Fairchild 7520 
Intel 8224 SN75189 DS55365 TI SN55365 Motorola MC7520 
Nalional INS8224 SN75189A ~DS5538 Motorola MC5538 SiliconG SG7520 
NEC-Micro I'PB8224 SN85189 DS55450 Fairchild 55450 TI SN7520 

DP8226 AMD 8226 DS1603 National LM163 Signetics 55450 DS75207 TI SN75207B 
Intel 8226 ~DS1604 National LM163A SiliconG SG55450 DS75208 TI SN75208B -
National INS8226 DS1611 National LM1611 TI SN55450 DS7521 Fairchild 7521 
NEC-Micro I'PB8226 DS1612 National LM1612 DS55451 Fairchild 55451 Motorola MC7521 

DP8228 AMD 8228 DS1613 National LM1613 Signetics 55451 National LM7521 
Intel 8228 DS1614 National LM1614 SiliconG SG55451 SiliconG SG7521 
National INS8228 DS26LS31 AMD AM26LS31 TI SN55451 TI SN7521 

I 
NEC-Micro I'PB8228 I,lolorola Ar.t26LS31 2753 DS55452 Fairchild 55452 DS7522 Motorola MC7522 
TI SII74S428 946 TI AM26LS31 Signetics 55452 SiliconG SG7522 

TU.18228 3980 DS26LS32 TI AM26LS32 SiliconG SG55452 TI SN7522 
DP8238 AMD 8238 DS26S10 AMD AM26S10 TI SN55452 DS7524 Fairchild 75S24 

Intel 8238 Fairchild 9640 DS55453 Fairchild 55453 Hitachi HA 1902 
National INS8238 Motorola DC26S10 National LM55453 Motorola MC7524 
NEC-Micro I'PB8238 TI AM26 Signetics 55453 National 75S24 
TI SI174S438 946 DS26S11 AMD AM26S11 SiliconG SG55453 Signctics SN7524 

TlI.I8238 3980 TI AM26S11 TI SN55453 SiliconG SG7!J24 

~ DP8251 AMD 8251 DS3245 Intel 3245 DS55454 Signetics 55454 TI StJ75224 
9551 Motorola MC3245 SiliconG SG55454 SN7524 ow 

D8251 ~DS7528 Motorola MC7528 -) 
DS3486 I.lolorola r,IC3486 2753 TI SN55454 @ 108251 TI MC3486 DS55460 SiliconG SG55460 Rayth'eon RC7528 

MD8251 DS3487 Motorola MC3487 TI SN55460 SiliconG SG7528 
P8251 National DS3687 DS55461 SiliconG SG55461 

TI SN7528 

~ Intel 8251A TI MC3487 TI SN55461 
Thomson-CSF SFC2528 

D8251 DS75322 TI SN75322 
108251 

DS3611 Sprague UDN-3611 DS55462 SiliconG SG55462 DS75324 TI SN75324 

~ MD8251 
DS3612 National DS3632 TI SN55462 DS75325 Motorola MC75325 

P8251 Sprague UDN-3612 DS55463 SiliconG SG55463 SiliconG SG75325 
National INS8251 DS3613 Sprague UDN-3613 TI SN55463 TI SN75325 
NEC-Micro I'PB8251 DS3614 Sprague UDN-3614 DS55464 SiliconG SG55464 ~DS7534 Motorola MC7534 2i 

I'PD8251 DS36147 Motorola DS36147 TI SN55464 SiliconG SG7534 ~ 
I'PD8251A DS36177 Motorola DS36177 DS55493 TI SN55493 DS75361 TI SN75361 

SMC COM8251A DS3625 Signetics N8T25 DS55494 TI SN55494 SN75361A 
Western TR1983 DS3632 National DS3612 DS75107 Fairchild 75107 DS75362 TI SN75362 

~DP8300 Inlel 8300 Sprague UDN-3612 Motorola MC75107 DS75364 TI SN75364 
~DP8302 Intel 8302 DS3650 Motorola MC3450 National LM75107A DS75365 Motorola MC75365 "---

DP8303 AMD DP8303 DS3651 Motorola MC3430 TI SN75107 TI SN75365 
DP8304 AMD 8304 MC3441 SN75107B ~DS7538 Fairchild 7538 

DP8304 DS3652 Motorola MC3452 DS75108 Fairchild 75108 Motorola MC7538 
Intel 8286 DS3653 Motorola MC3432 Motorola MC75108 National LM7538 

8304 DS3674 Motorola MC3460 National LM75108A SiliconG ' SG7538 
NEC-Micro I'PB8286 DS3687 Motorola MC3487 TI SN75108 DS75450 Fairchild 75450 

DP8307 AMD DP8307 National DS3487 SN75108B Motorola MC75450 
DS0025 National MH0025 TI MC3487 ~DS75109 Motorola MC75109 SiliconG SG75450 
DS0026 AMD MMH0026 DS55107 Fairchild 55107 TI SN75109 TI SN75450 

Motorola MMH0026 Moforola MC55107 SN75109A DS75451 Fairchild 75451 
National MH0026 National LM55107A ~DS75110 Fairchild 75110 Motorola MC75451 

DS0056 National MH0056 TI SN55107 Hitachi HD75110 SiliconG SG75451 
DS1488 AMD MC1488 SN55107B Motorola MC75110 TI SN75451 

Exar XR1488 3188 DS55108 Fairchild 55108 National LM75110 DS75452 Fairchild 75452 
Fairchild I'A1488 Motorola MC55108 TI SN75110 Hitachi HD75452 
Harris HA1488 National LM55108A SN75110A Motorola MC75452 
Hitachi HD75188 TI SN55108 DS75121 Motorola MC8T13 SiliconG SG75452 
Molorola MC1488 2753 SN55108B National LM75121 TI SN75452 
Raytheon RM1488 ~DS55109 TI SN55109A Signetics N8T13 DS75453 Fairchild 75453 
Signetics MC1488 tDS55110 TI SN55110 TI N8T13 Hitachi HD75453 
SiliconG SG1488 SN55110A SN75121 Motorola MC75453 
TI MC1488 DS55121 Signetics S8T13 DS75122 Motorola MC8T14 National LM75453 

SN75188 TI SN55121 National LM75122 SiliconG SG75453 
DS1489 AMD MC1489 DS55122 TI SN55122 Signetics N8T14 TI SN75453 

Exar XR1489 DS5520 National LM5520 TI N8T14 DS75454 Motorola MC75454 
XR1489A 3188 SiliconG SG5520 SN75122 SiliconG SG75454 

Fairchild I'A1489 TI SN5520 DS75123 Motorola MC8T23 TI SN75454 
I'A1489A DS5522 Motorola MC5522 National LM75123 DS75460 Motorola MC75460 

Hitachi HD75189 MC5523 Signelics N8T23 SiliconG SG75460 
Molorola MC1489 2753 National LM5522 TI N8T23 TI SN75460 

IAC1489A 2753 SiliconG SG5522 SN75123 DS75461 Fairchild 75461 

t Discontinued The manufacturers report thw deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements, 
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National Semiconductor INS1771 Western F01771 INSB251 National OPB251 LF11509 TeledyneP 4553 

(Cont'd) INS2651 Signetics SCN2651 NEC-Micro "PBB251 LF12331 PMI SW04 
SMC COM2651 "POB251 LF12332 PMI SW03 

OS75461 Motorola MC75401 INSB035 AMO B035 "POB251A LF1250B AO A07501 
MC75461 OB035 SMC COMB251A Burr-Brown MPCBS 

SiliconG SG75461 IOB035 Western TR19B3 Dalel 1.IX-80B 2622 
TI SN75461 P8035 INSB253 AMD B253 Fairchild F4051 

OS75462 Fairchild 75462 Fujitsu ' MBL8035 OB253 Harris HI1B1B 
Motorola MC75402 Intel 8035 IOB253 HI50B 

MC75462 OB035 P8253 HI50BA 
SiliconG SG75462 108035 Intel B253 Hitachi H014051 
TI SN75462 PB035 OB253 Intersil IH610B 

OS75463 Motorola MC75403 NEC-Micro "POB035 IOB253 MicroPwr MP7501 
MC75463 "POBOC35 P82 MP750B 

SiliconG SG75463 Signetics SCNB035 NEC-Micro "PD8253 Motorola MC14051 
TI SN75463 INSB039 AMO OB039 INSB253-5 AMO B253-5 liallonal LF11508 3318 

OS75464 Motorola MC75404 IOB039 OB253-5 LF1350B 
MC75464 Fujitsu MBLB039 PB253-5 PMI DMX-BB 

TI SN75464 Intel B039 Intel B253-5 MUX-OB 
OS75491 Fairchild 75491 08039 OB253-5 MUX-BB 

Motorola MC75491 IOB039 PB253-5 RCA C04051 
TI SN75491 NEC-Micro "POB039 NEC-Micro "POB253-5 SGS HCF4051 

OS75492 Fairchild 75492 Signetics SCNB039 INSB255 AMD B255A-5 Signetics HEF4051 
Motorola MC75492 INSB04B AMO 804B 9555 Siliconix DG50B 
TI SN75492 Fujitsu MBLB04B OB255 DG508A 2804 

OS75493 TI SN75493 Intel B04B IOB255 TeledyneP 4554 
OS75494 TI SN75494 NEC-Micro "POB04B PB255 LF12509 Burr-Brown MPC40 
OS7BOO TI SN55180 "POBOC4B Intel B255A-5 Dalel UXD-409 2622 

~OS7803 National MH7803 Signetics SCNB048 OB255 Fairchild F4052 
OS7B20 TI SN55182 Toshiba TMPB04B IOB255 Harris HI509 
OS7B30 TI SN551B3 INSB049 Fujitsu MBLB049 P8255 HI509A 
OS7831 TI OS7B31 Intel B049 NEC-Micro 8255A Intersil IH620B 
OS7832 TI OS7B32 NEC-Micro "POB049 "P08255 MicroPwr MP7509 
OS783B AMO OS783B Signetics SCNB049 "POB225 Motorola MC14052 
OS7BBO TI SN55480 INSB060 Signetics ISP-8A1eOO "POB255 Hallonal LF11509 3318 
OSB615 Motorola MC12015 INSBOBOA AMO 90BO INSB259 AMO 08259 LF13509 
OS8616 Plessey SPB793 90BOA IOB259 PMI MUX-24 
OSB617 Motorola MC12017 AM9080 MOB259 RCA C04052 
OSB621 Motorola MC12071 Intel BOBOA P8259 SGS HCF4052 
OSB627 Plessey SP8656 OBOBO Intel 8259 Signetics HEF4052 
OSB62B Plessey SPB65B MOBOBO 08259 Siliconix OG509 
OSB640 Signetics SP3BO P80BO IOB259 DG509A 2804 
OSB641 Motorola OSB641 National OPBOBOA MB259 TeledyneP 4553 
OSB674 Motorola MC6BB8 NEC-Micro "POBOBO 

P8259 LF13201 AO AOG201 
MC8T98 TI TMSBOBO NEC-Micro "POB259 Harris HI201 

National OM709B TMSBOBOA ISP-BA/600 Signetics ISP-BA/600 MicroPwr MP201 
OM8098 INSB212 AMO 3212 LF11201 AO ADG201 Iiallonal LF11201 331B 

Signetics NBT98 B212 
Harris HI201 

PMI SW-01 
SBT9B Intel 8212 

MicroPwr MP201 
SW-201 

TI SN54368 
National OP8212 

Iialional LF.13201 3318 
Siliconix OG201 

SN7436B 
NEC-Micro "PBB212 

PMI SW-01 
LF13202 PMI SW-02 OSBBOO TI SN751BO SW-201 

OSB808 National MHB80B TI SII54S412 945 Siliconix OG201 Siliconix OG202 

OSBB20 National OSB8BO SI174S412 945 LF11202 PMI SW-02 LF13331 PMI SW04 

Signetics OSB820 INSB214 AMD 8214 Siliconix OG202 LF13332 PMI SW03 

TI OSBB20 Intel 8214 LF11508 AO A07501 LF13508 AD A07501 

SN75182 NEC-Micro "PBB214 Burr-Brown MPC8S Burr-Brown MPCBS 

SN754BO INSB216 AMO B216 Dalal !.lX-808 2622 Dalel MX-808 2622 

OS8830 Signetics OS8830 Intel B216 Fairchild F4051 Fairchild F4051 

TI OS8B30 National OPB216 Harris HI1B18 Harris HI1B1B 

SN75183 NEC-Micro "PB8216 HI50B Hi508 

OSBB31 TI OSBB31 INSB224 AMO 8224 HI50BA HI508A 

OS8B32 TI OS8B32 Intel 8224 Hitachi H014051 Hitachi H014051 

OSBB34 Signetics NBT34 National OP8224 Intersil IH610B Intersil IH610B 

OS8836 Signetics NBT3BO NEC-Micro "PBB224 MicroPwr MP7501 MicroPwr MP7501 

OSBB37 Motorola MC3437 INS8226 AMO B226 MP750B MP750B 

Signetics NBT37 Intel 8226 Motorola MC14051 Motorola MC14051 

OSBB38 AMO OSB83B National OP8226 National LF1350B lIallonal LF11508 3318 
Motorola MC343B NEC-Micro "PBB226 PMI OMX-8B PMI OMX-BB 
Signetics NBT3B INSB22B AMO B22B MUX-OB MUX-OB 

OSBBBO National OSBB20 Intel B22B MUX-BB MUX-BB 
Signetics OSBB20 National OPB22B RCA C04051 RCA CD4051 
TI DSBB20 NEC-Micro "PB822B SGS HCF4051 SGS HCF4051 

SN751B2 TI SN74S428 946 Signetics HEF4051 Signetics HEF4051 
SN754BO ml8228 3980 Siliconix DG50B Siliconix DG50B 

DSBBB9 Motorola MC3491 INSB23B AMD 823B DG508A 2804 DG508A 2804 
DSBT26A AMD N8T26 Intel 823B TeledyneP 4554 TeledyneP 4554 

NBT26A National DPB23B LF11509 Burr-Brown MPC4D LF13509 Burr-Brown MPC4D 
Fairchild "ABT26A NEC-Micro I'PBB23B Datel I.lXD-409 2622 DalBI I.IXD-409 2622 
Hitachi HD26BT26 TI SN74S438 946 Fairchild F4052 Fairchild F4052 
Motorola MC68BOA TIM8238 3980 Harris HI509 Harris HI509 

MC8T26 INSB251 AMD 8251 HI509A HI509A 
MC8T26A 9551 Intersil IH620B Intersil IH620B 

Signetics NBT26 DB251 MicroPwr MP7509 MicroPwr MP7509 
N8T26A IOB251 Motorola MC14052 Motorola MC14052 

TI N8T26A MDB251 National LF13509 lIallonal LF11509 3318 
OSBT2B Fairchild "A8T2B P8251 PMI MUX-24 PMI MUX-24 
IDM2901A AMD AM290lA 1201 Intel B251A RCA C04052 RCA C04052 

Fairchild 29F01 OB251 SGS HCF4052 SGS HCF4052 
F2901A IOB251 Signetics HEF4052 Signetics HEF4052 

IOM29702 AMD AM29702 MDB251 Siliconix DG509 Siliconix OG509 
IOM29703 AMD AM29703 PB251 DG509A 2804 DG509A 2804 

~ Discontinued 
Bold face device numbers Indicate manufact~rers data Is provided in the Ie Master on the pages noted. 

2182 CO Ie MASTER 1983 



Al TERNAT!2 SOURCE DIRECTORY 
IAIDuflclunr RlpflclmB~1 IC Maslar Ihnuflclurar Rsplacam.nl IClAnln Ihnuflclurcr Rc~IICBm8~1 ICr,lular UIDuflclunr nep!lcamenl ICUnlu 
Dulc. Sourc. Dlvlc. Plji' Dlvlca SourCB Davlca Paga Davlc. Sourc. Davlc. PI~a Dlvlc. Sourc. Davici Pig. 

National Semiconductor LH2101 Signetics LH2101 LM108A MicroPwr MP5501 LM120-15 TI I'A7915 
(Cont'd) LH2108 Intersil LH2108 MP5505 LM123 l.Iotcrola Ll.1123 3294 

PMI PM2108 l,tP550B 401.3292 MC78T05 
LF13509 TeledyneP 4553 LH2108A Intersil LH2108A OP-05 SiliconG SG123 
LF152 National LF252 PMI PM2108A OP08 TI SN55123 
LF155 AMD LF155 LH2110 Intersil LH2110 Motorola LM108 LM124A AMD LM124A 

Intersil LF155 LH2111 AMD LH2111 National LM108 Motorola LM124A 
Motorola LF155 Intersil LH2111 NEC-Electron I'PC 154 Raytheon LM124A 
PMI PM155 Raytheon LH2111 PMI OP-05 RCA CA124A 
Signetics LF155 LH2201 AMD LH2201 OP-06 Signetics LM124A 

LF156 AMD LF156 Raytheon LH2201 OP-07 SiliconG SG124 
Intersil LF156 LH2208 PMI PM2208 OP-08 TI LM124A 
MicroPwr OP-16 LH2208A Intersil LH2208A OP01 LM1303 Exar XR4739 
Motorola LF156 PMI PM2208A PM108 Fairchild I'A739 
PMI OP-16 LH2211 AMD LH2211 PM725 I'A749 

PM156 LH2301 AMD LH2301 Raytheon LM108 Motorola MC1339 
Sigr.~tics LF15G Intcrsil LH2301 RC725 Raytheon RC4739 

LF157 AMD LF157 LH2308 Intersil LH2308 RM725 SGS TBA231 
Intersil LF157 PMI PM2308 RCA CA3493 3351 TI SN76131 
MicroPwr OP-17 Signetics LH2308 Signetics LM108 SN76149 
Motorola LF157 LH2308A Intersil LH2308A SiliconG SG108 LM1310 Exar XR1310 
PMI OP-17 PMI PM2308A TI I'A714 Hitachi HA1156 

PM157 LH2310 Intersil LH2310 LM109 Fairchild I'A109 RCA CA1310 

LF252 National LF152 LH2311 AMD LH2311 Motorola LM109 Sanyo LA3350 

LF255 AMD LF255 Intersil LH2311 SiliconG SG109 Sprague ULN-2211 

Motorola LF255 LM0052 AD AD506 TI SN55109 ULN-3810 

PMI PM255 Iialional LHDD22 3342 Thomson-CSF SFC2109 TI SN76115 

AMD LM10 MicroEng MCE-LM1D LM11 Motorola LM11 Toshiba TA7157 -
LF256 LF256 

Motorola LF256 ~LM101 AMD LM101 LM110 AMD LM110 LM13600 Exar XR13600 

PMI PM256 AD AD1D1 LM210 Raytheon LM13600 

LF257 AMD LF257 Fairchild I'A101 LM31D LM137 MicroEng MCE-LM137 

Motorola LF257 Intersil AD1D1 Intersil LM110 1,lcterola LI,1137 3295 

PMI PM257 Motorola LM1D1 LM310 TI LM137 
Raytheon LM101 LM21D LM139 AMD LM139 

I 
LF347 Exar XR074 National ; Motorola MC34004 Signetics LM101 L.M310 Fairchild I'A139 

TI TL074 SiliconG SG101 PMI BUF-Ol Motorola LM139 

TL084C TI LM101 BUF-02 PMI CMP-04 

LF355 .AMD LF355 Thomson-CSF SFC2101 BUF-03 PM139 

Intersil LF355 
LM1017 TI SN29764 SiliconG SG110 Raytheon LM139 

Motorola LF355 
~LM101A TI LM101A SG210 RCA CA139 

PMI PM355 
LM104 Thomson-CSF SFC2104 SG310 Signetics LM139 

Signetics LF355 
LM105 AMD LM105 LM111 AMD' LM111 SiliconG SG139 

I LF356 AMD LF356 
Fairchild I'A105 AD AD 111 TI LM139 

Intersil LF356 
Intersil LM105 Fairchild I'A111 LM1391 Motorola MC1391 

Motorola LF356 
SiliconG SG105 Intersil LM111 RCA CA1391 
Thomson-CSF SFC2105 TI SN76591 

PMI PM356 LM106 MicroPwr COMP-01 
MicroPwr COMP-01 

LM1394 Motorola MC1394 
Signetics LF356 COMP-02 

COMP-02 RCA CA1394 
LF357 AMD LF357 LM107 AMD LM107 Motorola LM111 TI SN76594 ~ Intersil LF357 AD AD741S 3153 PMI PM111 LM139A AMD U.1139A 

Motorola LF357 Intersil LM107 Raytheon LM111 Motorola LM139A I PMI PM357 Raytheon LM107 Signetics LM111 PMI CMP-04 , 
LF398 Fairchild I'AF398 SiliconG SG107 SiliconG SG111 PM139A 

National LM298 TI LM107 TI LM111 RCA CA139A 
PMI SMP-10 SN55107 Thomson-CSF SFC2111 SiliconG SG139A 
Signetics NE5537 Thomson-CSF SFC2107 LM112 AMD LM112 LM140 Exar Xn146 3207 ~ 

LHOO02 DEI 9910 3346 LM108 AMD LM108 Motorola LM112 Raytheon LM146 
LH0022 AD AD506 AD AD10B 3153 LM113 AD AD589 LM140-05 SiliconG SG140-05 

National LM0052 Fairchild I'A108 Datel VR-8069 LM140-12 SiliconG SG140-12 
LHOO32 DEI 9932 3346 I'A725 Ferranti ZN423 LM140-15 SiliconG SG140-15 

TeledyneP 0032 Intel ISBC108 Intersil ICL8069 ~LM1408 AMD 1408 
LHOO42 AD AD0042 Intersil ICL 108 r.licroPwr l.tP5010 401,3292 1508 

AD503 LM108 Ilational W313 3304 AM1508 
Intersil AD503 MicroPwr MP5501 TeledyneS 9491 SSS1408 

LH0042 MP5505 9941 AD AD1408 
LHOO44 AD AD510 I.IP550B 401,3292 LM117 MicroEng MCE-LM117 ADDAC-OB 3164 

AD517 OP-05 I.totorala u.n17 3295 Datel DAC-08B 
ADOP-07 3153 OP08 SiliconG SG117 DAC-18BC 

Burr-Brown 3510 Motorola LM108 TI LM117 DAC-IC8B 
Datel AM-430 National LM108A LM118 AMD LM118 OAC-ICBBC 2621 

AM-490-2 NEC-Electron I'PC 154 TI LM118 DAC-IC8BM 
Fairchild I'A714 PMI OP-05 LM119 AMD LM119 Fairchild DAC-08 
Harris HA-2900 OP-06 Signetics LM119 MA0802M 

HA-2905 OP-07 LM120-12 Fairchild I'A7912 I'AOB01 
HA-5130 OP-08 I'A79M12 I'AOB02 
HA-5135 OP01 Motorola MC7912 Motorola DAC-08 

MicroPwr MP517 PM108 National LM320MP12 MC1408 
MP5505 PM725 LM7912 MC1508 
MP5507 Raytheon LM108 LM79M12 National DAC-OBOO 
OP-05 RC725 SiliconG SG120-12 OACOBOO 3320 
OP-07 RM725 SG320P-12 DAC0801 

NEC-Electron I'PC725 RCA CA3493 3351 SG7912 OAC08D2 3320 
PMI OP-05 Signetics LM108 TI I'A7912 DACOB06 

OP-07 SiliconG SG108 LM120-15 Fairchild I'A7915 DACOB07 
Raytheon OP-07 TI I'A714 Lambda LI'A7915 OAC08DS 3320 
TeledyneP 1340 LM108A AMD LM108 Motorola MC7915 NEC-Electron I'PC624 
TI OP-07 AD AD10S 3153 National LM320-15 PMI DAC-08 

LH0062 AD. AD528 Fairchild I'A108 LM320T15 DAC-09 
LH0063 DEI 9963 3346 I'A725 LM7915 DAC-1408 
LH2101 AMD LH2101 Intel ISBC108 SiliconG SG120-1S DAC-1508 

Intersil LH2101 Intersil ICL 108 SG320-15 DAC1408 
Raytheon LH2101 LM10a SG7915 DAC1508 

+ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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National Semiconductor +LM1488 AMD MC1488 LM1558 TI MC1458 LM207 . AMD LM207 

(Cont'd) Exar XR1488 3188 MC1558 RCA CA207 
Fairchild IlA1488 RC4558 SiliconG SG207 

.,LM1408 Raytheon DAC-08 Harris HA1488 RM4558 TI SN55207 
Signetics MC1408 Hitachi HD75188 LM158A Motorola LM158 Thomson-CSF SFC2207 

MC1508 Molorola MC1488 2753 Raytheon RM4139 LM208 AMD LM208 
SE500B National DS1488 RCA CA158A AD AD208 3153 
SE5009 Raytheon RM1488 Signetics LM158 Fairchild IlA208 

LM1414 Motorola MC1414 Signetics MC1488 TI LM158 MicroPwr MP5505 
TI TL514 SiliconG SG1488 LM1596 Fairchild IlA796 f.1P5508 401.3292 

TL720 TI MC1488 Motorola MC1496 OP-05 
LM143 Datel AM-464-2M SN75188 MC1596 OP08 

Harris HA-2640 3232.3287 tLM1489 AMD MC1489 National LM1496 Motorola LM208 
Motorola MC1536 Exar XR1489 Plessey SL 1496 PMI OP-08 
National LM1536 XR1489A 3188 SL 1596 OP05 
SiliconG SG1536 Fairchild IlA1489 Signetics MC1496 PM208 

LM1436 Dal81 AM-464-2 2622 IlA1489A MC1596 SiliconG SG208 
Harris HA-26453232.3287 Hitachi HD75189 SiliconG SG1496 TI IlA714 
Motorola MC1436 Molorola MC1489 2753 SG1596 LM209 Fairchild IlA209 

MC1439 MC1489A 2753 LM160 Fairchild IlA760 Lambda LLM209 
National LM343 National DS1489 PMI CMP05 Motorola LM209 
SiliconG SG1436 DS1489A LM161 PMI CMP-05 SiliconG SG209 
TeledyneP 1332 Signetics MC1489 Signetics SE529 Thomson-CSF SFC2209 

LM1458 AMD 1458 MC1489A LM1611 National DS1611 LM210 AMD LM110 
1558 SiliconG SG1489 LM1612 National DS1612 LM210 
AM1458 SG1489A LM1613 National DS1613 LM310 

Exar XR1458 TI MC1489A LM1614 National DS1614 Intersil LM110 
XR1588 SN75189 LM163 National DS1603 LM310 
XR4558 SN75189A LM1709 Fairchild IlA709 National LM110 

Fairchild IlA1458 SN85189 Hitachi HA1303 LM310 
IlA1558 LM149 AMD LM149 Motorola MC1709 PMI BUF-01 

Harris HA-2650 3234.3287 LM1496 Fairchild IlA796 National LM709 BUF-02 
HA-2655 3234.3287 Motorola MC1496 NEC-Electron IlPC255 BUF-03 
HA-2665 MC1596 IlPC55 SiliconG SG110 

Hitachi HA 17458 National LM1596 Raytheon RC709 SG210 
Motorola MC1458 Plessey SL 1496 RM709 SG310 

MC1558 SL 1596 RCA CA3038 LM211 AMD LM211 
MC4558 Signetics MC1496 TI IlA709 AD AD211 
MC4558C MC1596 Thomson-CSF SFC2709 Motorola LM211 
RC1558 SiliconG SG1496 Toshiba TA7502 PMI PM211 
RC4558 SG1596 LM1800 Motorola IlA758 RCA LM211 

National LM1558 LM150 Molorola LU150 3295 RCA CA758 Signetics LM211 
NEC-Electron IlPC 1458 SiliconG SG150 Signetics IlA758 SiliconG SG211 

IlPC4558 LM1514 Motorola MC1514 TI SN76111 TI LM211 
PMI OP-14 TI TL514 SN76116 Thomson-CSF SFC2211 

PM1458 LM1536 Datel AM-464-2M LM1820 RCA CA3123 LM217 MicroEng MCE-LM217 
PM1558 Harris HA-2640 3232.3287 TI SN76635 

Raytheon RC1458 Motorola MC1536 LM1827 Sprague ULN-2224 
Molorola LM217 3295 
SiliconG SG217 

RC1558 National LM143 LM1829 National LM3126 
TI LM217 RC4558 SiliconG SG1536 RCA CA3126 

RM1558 LM1558 AMD 1458 LM1848 RCA CA3172 LM218 AMD LM218 

RM4558 1558 LM185 Motorola LM185 LM318 

RCA CA1458 AM1458 LM1870 Signetics LM1870 AD AD518 3155 

CA 1558 Exar XR1458 LM193A Fairchild FC193A Fairchild IlA318 

LM1458 XR1588 IlA193. National LM318 

LM1558 XR4558 Motorola LM193 NEC-Electron IlPC159 

RC4558 Fairchild IlA1458 Signetics LM193 TI LM218 

SSS1458 IlA1558 TI LM193 LM318 

SSS1558 Harris HA-2650 3234.3287 LM2002 SGS TBA2002 LM219 AMD LM219 

Sanyo LA6458A HA-2655 3234.3287 Sprague ULN-3701 Signetics LM219 

Signetics MC1458 HA-2665 LM201 AMD 748 LM220 Lambda LLM220 

MC1558 Hitachi HA17458 LM201 SiliconG SG220 

NE4558 Motorola MC1458 AD AD201 LM220-12 SiliconG SG220-12 

SiliconG SG1458 MC1558 Fairchild IlA201 LM220-15 SiliconG SG220-15 

SG1558 MC4558 IlA748 LM220-05 SiliconG SG220-05 

TI MC1458 MC4558C Intersil LM748 LM223 Lambda LLM223 
MC1558 RC1558 IlA748 Molorola HI223 3294 
RC4558 RC4558 Motorola LM201 SiliconG SG223 
RM4558 National LM1458 MC1748 LM224 AMD LM224 

.LM146 Exar XR146 3207 NEC-Electron IlPC1458 National LM748 Fairchild IlA224 
National LM140 IlPC4558 Plessey SL748 Motorola LM224 
Raytheon LM146 PMI OP-14 Raytheon RM748 Raytheon LM224 

LM146-2 Raytheon LM146-2 PM1458 RCA CA201 RCA CA224 
LM148 AMD LM148 PM1558 CA748 Signetics LM224 

LM248 Raytheon RC1458 LM748 SiliconG SG224 
LM348 RC1558 Signetics LM201 TI LM224 

Exar XR4212 RC4558 IlA748 LM237 MicroEng MCE-LM237 
Harris HA-4741 RM1558 SiliconG SG201 TI LM237 
MicroPwr MP5511 RM4558 SG748 LM239 AMD LM239 
Motorola MC4741 RCA CA1458 TI LM201 Fairchild IlA239 
National LM248 CA1558 SN72748P Motorola LM239 

LM348 LM1458 IlA748 PMI CMP-04 
NEC-Electron IlPC4741 LM1558 Thomson-CSF SFC2201 PM239 
PMI OP-11 RC4558 SFC2748 Raytheon LM239 
Raytheon HA4741 SSS1458 LM201A TI LM201A RCA CA239 

LM148 SSS1558 LM202 AMD LM202 Signetics LM239 
LM348 Sanyo LA6458A SiliconG SG202 SiliconG SG239 
RC4156 Signetics MC1458 LM204 SiliconG SG204 TI LM239 
RM4156 MC1558 Thomson-CSF SFC2204 LM239A AMD LM239A 

TI LM148 NE4558 LM205 AMD LM205 Motorola LM239A 
LM248 SiliconG SG1458 SiliconG SG205 PMI CMP-04 
XR4156 SG1558 Thomson-CSF SFC2205 PM239A 

• Discontinued 
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National Semiconductor LM293 TI LM293 LM308 AMD LM308 LM3126 National LM1829 

(Cont'd) LM298 Fairchild "AF398 AD AD30B 3153 RCA CA3126 
National LF398 Burr-Brown 3500 LM313 AD AD589 

LM239A RCA CA239A PMI SMP-l0 3501 Datel VR-8069 
SiliconG SG239A Signetics NE5537 Fairchild "A308 Ferranti ZN423 

LM246 Exar XR246 3207 LM301 AD AD301 Intersil AD308 Intersil ICL8069 
Raytheon LM246 Fairchild LM301 LM308 I.llcroPwr 1,IP5010 401.3292 

~LM246-2 Raytheon LM246-2 "A301A _MicroPwr MP5505 l/allonal Lim 3 3304 
LM248 AMD LM148 Intersil AD301 Motorola LM308 TeledyneS 9491 

LM248 Motorola LM301 Raytheon LM308 9941 
LM348 National LM301A SiliconG SG308 LM317 Fairchild "A317 

Exar XR4212 NEC-Electron "PC157 LM3086 Fairchild "A3086 MicroEng MCE-LM317 
Harris HA-4741 "PC301 Motorola MC3386 I.Iolorola W317 3295 
MicroPwr MP5511 Raytheon LM301 Plessey SL3046 SiliconG SG317 
Motorola MC4741 RCA CA301 SL3086 TI LM317 
National LM148 LM301 RCA CA3046 LM317M 1.lolorola LI.13171.1 3295 

LI.1348 Signatics W301 CA3000 LM318 AMD LM218 
NEC-Electron "PC4741 SiliconG SG301 SiliconG SG3086 LM318 
PMI OP-ll TI LM301 SG3821 AD AD518 3155 
Raytheon HA4741 LM301A SG3886 Fairchild "A318 

LM148 Thomson-CSF SFC2301 Sprague ULN-2046 National LM218 
LM348 Toshiba TA7506 ULN-2086 NEC-Electron "PC159 
RC4156 LM3011 RCA CA3011 LM3089 Hitachi HAl137 TI LM218 
RM4156 LM3018 RCA CA3018 LA 1230 LM318 

TI LM148 Thomson-CSF SFC2018 Motorola MC1389 LM319 AMD LM319 
LM248 LM3019 RCA CA3019 National CA3089 NEC-Electron "PC319 
XR4156 LM301A AD AD301 RCA CA3089 Signetics LM319 

LM249 AMD LM249 Fairchild LM301 Sanyo LA 1230 LM320 Lambda LLM320 -
LM250 1.lolorola LI.1250 3295 "A301A LA3089 LM320-15 Fairchild "A7915 

SiliconG SG250 Intersil AD301 SGS TCA3089 Lambda L"A7915 
LM258A Motorola LM258 Motorola LM301 TDA1200 Motorola MC7915 

RCA CA258A National LM301 Signetics CA3089 National LM120-15 
S'ignetics LM258 NEC-Electron "PC157 Siliconix CA3089 LM320T15 ~ TI LM258 "PC301 TI SN76689 .1.1.17915 

LM285 Motorola LM285 Raytheon LM301 LM309 AMD LM309 SiliconG SG120-15 

i 'LM2900 Hitachi HA 17301 RCA CA301 Fairchild "A309 SG320-15 
Motorola LM2900 LM301 "A7805 SG7915 

MC3301 Signetics LM301 Lambda LLM309 TI "A7915 
National LM3301 SiliconG SG301 LMC7805 LM320-5 SiliconG SG320-5 
Raytheon LM2900 TI LM301 L"A7805 LM320MP12 Fairchild "A7912 

RC3301 Motorola LM309 
TI LM2900 

LM301A 
MC7805 

I,A7gM 12 

~ 
Thomson-CSF SFC2301 Motorola r.1C7912 

LM2901 Fairchild "A2901 Toshiba TA7506 National LM7805 National U.1120-1' 
"A3302 LM302 AMD LM302 NEC-Electron "PC7805 LM7912 

Motorola LM2901 Intersil LM302 SGS L7805 LM79M12 

~ MC3302 SiliconG SG302 L7810 SiliconG SG120-12 
National LM3302 LM304 NEC-Electron "PC 142 

SiliconG SG309 SG320P-12 I 
NEC-Electron "PC290 1 SiliconG SG304 

SG340-05 SG7912 

~~ PMI CMP-04 Thomson-CSF SFC2304 
SG340-5 TI "A7912 Raytheon LM2901 TI "A7805 

RV3302 
LM3045 Fairchild "A3045 Thomson-CSF SFC2309 

LM320MP5 Fairchild "A7905 

I RCA CA3302 Hitachi HAl127 Toshiba TA78005 "A79M05 

Signetics LM2901 Plessey SL3045 LM310 AMD LMll0 Lambda LMC7905 

MC3302 RCA CA3045 LM210 L"A7905 

SiliconG SG3302 SiliconG SG3045 LM310 Motorola MC7905 

TI LM2901 LM3046 Motorola MC3346 Intersil LMll0 National LM7905 

LM3302 Plessey SL3146 LM310 LM79M05 

LM2902 Fairchild "A2902 RCA CA3046 National LMll0 SiliconG SG120-5 

Hitachi HA17902 CA3146 LM210 SG320-05 

Motorola LM2902 SiliconG SG3046 PMI BUF-Ol SG320P-5 

NEC-Electron "PC2902 SG3146 BUF-02 SG7905 -
Raytheon LM2902 Sprague ULN-2046 BUF-03 TI "A7905 

TI LM2902 LM305 AMD LM305 SiliconG SGll0 LM320T15 Fairchild "A7915 

LM2903 AMD LM311 Fairchild "A305 SG210 Lambda L"A7915 

AD AD311 Intersil LM305 SG310 Motorola MC7915 

Fairchild "A2903 NEC-Electron "PC 141 LM311 AMD LM311 National LM120-15 

"A311 SiliconG SG305 AD AD311 LM320-15 

Intersil LM311 Thomson-CSF SFC2305 Fairchild "A2903 LM7915 

Motorola LM2903 LM306 AMD LM306 "A311 SiliconG SG120-15 

LM311 Fairchild MA306 Intersil LM311 SG320-15 

/lational W3ll 3317 TI LM306 Motorola LM2903 SG7915 

NEC-Electron "PC271 LM3064 Motorola M5140 LM311 TI "A7915 
"PC311 MC1358 Uaticnal L!.I2903 3317 LM323 Fairchild SH0323 

PMI PM311 MC1364 NEC-Electron "PC271 SH323 
Raytheon LM311 RCA CA3064 "PC311 "A78H05 
RCA CA311 CA3065 PMI PM311 Lambda LAS1405 

LM311 Sanyo LA 1365 Raytheon LM311 LAS1905 
Signetics LM2903 TI SN76666 RCA CA311 Motorola W3l3 3294 

LM311 LM3066 RCA CA3066 LM311 MC78T05C 
SiliconG SG311 TI SN76266 Signetics LM2903 SiliconG SG323 
TI LM2903 LM307 AMD LM307 LM311 LM324 AMD LM324 

LM311 AD AD741J 3153 SiliconG SG311 Exar XR3403 3207 
Thom'son-CSF SFC2311 Intersil LM307 TI LM2903 XR3403C 

SFC3111 Motorola LM307 LM311 Fairchild "A324 
LM2904 Motorola LM2904 Raytheon LM307 Thomson-CSF SFC2311 "A3403 

RCA CA2904 RCA CA307 SFC3111 Motorola LM324 
TI LM2904 SiliconG SG307 LM312 AMD AMLMl12 MC3403 

LM2907 Cherry CS2907-D14 TI LM307 AMLM212 NEC-Electron "PC324 
LM2917 Cherry CS2917 Thomson-CSF SFC2307 AMLM312 NEC-Micro "PC324 
LM293 Fairchild "A293 LM3072 RCA CA3072 LM312 Raytheon LM324 

Motorola LM293 LM3075 RCA CA3075 Motorola LM312 RC3403 
Signetics LM293 TI SN76675 SiliconG SG3118 RC4137 

• Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements_ 
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National Semiconductor LM340LA-15 Nalional Lr.I340-15 3299 LM348 AMD LM148 LM5523 SiliconG SG5523 

(Cont'd) LM340T-15 LM248 LM5524 Fairchild MC5524 
LM7815 LM348 Motorola MC5524 

LM324 RCA CA324 LM78L 15 Exar XR4212 Raytheon RM5524 

LM324 NEC-Electron ILPC7815 Harris HA-4741 SiliconG SG5524 

Sanyo LA6324 ILPC78L 15 MicroPwr MP5511 TI SN5524 

Signetics LM324 SGS L7815 Motorola MC4741 LM5525 Fairchild MC5525 

MC3403 SiliconG SG340-15 National LM148 Motorola MC5525 

SiliconG SG324 SG7815 LM248 SiliconG ' SG5525 

TI LM324 TI LM340-15 NEC-Electron ILPC4741 LM5528 Fairchild MC5528 

MC3403 ILA7815 PMI OP-11 Motorola MC5528 

LM324A TI LM324A ILA78L 15 Raytheon HA4741 SiliconG SG5528 

LM3301 Hitachi HA 17301 Toshiba TA78015 LM148 TI SN5528 

Motorola LM2900 LM340LA-5 Fairchild ILA78L05 LM348 LM5529 Fairchild MC5529 

MC3301 
Motorola MC78L05 RC4156 Motorola MC5529 
National LM78L05 RM4156. SiliconG SG5529 

National LM2900 NEC-Electron ILPC78L05 TI LM148 LM55325 Fairchild MC55325 
Raytheon LM2900 TI ILA78L05 LM248 Motorola MC55325 

RC3301 LM340T-15 Fairchild ILA7815 XR4156 National DS55325 
TI LM2900 ILA78L 15 LM349 AMD LM349 Signetics 55325 

LM3302 Fairchild ILA2901 Lambda LMC7815 LM350 Fairchild ILA78HGA SiliconG SG55325 
ILA3302 LILA7815 1,lolorola UI350 3295 TI SN55325 

Mot9rola LM2901 1.1010rola MC7815 3294 SiliconG SG350 LM5534 Fairchild MC5534 
MC3302 MC78L 15 ~LM351 Fairchild 75453 Motorola MC5534 

National LM2901 Nalional L1.1340-15 3299 Hitachi HD75453 SiliconG SG5534 
NEC-Electron ILPC2901 LM340LA-15 3299 Motorola MC75453 LM5535 Motorola MC5535 
PMI CMP-04 LM7815 National DS75453 SiliconG SG5535 
Raytheon LM2901 LM78L 15 LM75453 TI SN5535 

RV3302 NEC-Electron ILPC7815 SiliconG SG75453 LM5538 SiliconG SG5538 
RCA CA3302 ILPC78L 15 TI SN75453 LM5539 Motorola MC5539 
Signetics LM2901 SGS L7815 ~LM354 Thomson-CSF SFC2524 SiliconG SG5539 

MC3302 SiliconG SG340-15 SFC2525 LM55450 Fairchild 55450 

SiliconG SG3302 SG7815 LM358A Motorola LM358 Signetics 55450 

TI LM2901 TI LM340-15 NEC-Electron ILPC358 SiliconG SG55450 

LM3302 ILA7815 RCA CA358A TI SN55450 

LM337 MicroEng MCE-LM337 ILA78L 15 LM358 LM55451 Fairchild 55451 

TI LM337 Toshiba TA78015 Sanyo LA6358 National DS55451 

LM339 AMD LM339 LM341-12 Fairchild ILA78M12 Signetics LM358 Signetics 55451 

LM339A Motorola MC78M12 NE532 SiliconG SG55451 

Fairchild ILA339 National lI,I342-12 3299 TI LM358 TI SN55451 

Hitachi HA 17901 LM78M12 LM361 Signetics NE529 LM55452 Fairchild 55452 

NEC-E'lectron ILPC78M 12 LM3611 Sprague UDN-3611 National DS55452 
Motorola LM339 LM376 Fairchild ILA376 Signetics 55452 
NEC-Electron ILPC339 NEC-Micro ILPC78M12 

LM377 TI SN76177 SiliconG SG55452 
NEC-Micro ILPC339 Sanyo L78M12 

LM380 Sprague ULN-2280 TI SN55452 
PMI CMP-04 LM341-15 Fairchild ILA78M15 

LM381 Signetics LM381 LM55453 Fairchild 55453 
PM339A Motorola MC78M15 

LM382 Signetics LM382 National D555453 
Raytheon LM339 lIational Ul342-15 3299 

LM383 Sprague ULN-3701 Signetics 55453 
RCA CA339 LM78M15 

LM385 Motorola LM385 5iliconG SG55453 
CA339A NEC-Electron ILPC78M 15 

LM387 Signetics LM387 TI SN55453 
LM339 NEC-Micro ILPC78M15 LM388 TI LM388 LM55454 National DS55454 

SiliconG SG339 Sanyo L78M15 LM3900 Motorola MC3401 Signetics 55454 
TI LM339 LM341-5 Fairchild ILA78M05 National LM3401 SiliconG SG55454 

LM340 Lambda LLM340 Motorola MC78M05 Raytheon LM3900 TI SN55454 
LM340-10 TI LM340-10 National LM342-05 RC3401 LM555 Cherry CS555 
LM340-15 Fairchild ILA7815 LM78M05 RCA CA3401 Exar XR555 

ILA78L 15 NEC-Electron ILPC78M05 TI LM3900 XR555M 
Lambda LMC7815 NEC-Micro ILPC78M05 LM3911 NEC-Electron ILPC3911 Fairchild ILA555 

LILA7815 Sanyo L78M05 LM3914 TI LM3914 Hitachi 'HA17555 
!.l~!crc!! f.1C7815 3294 TI ILA78M05 LM3915 TI LM3915 Motorola MC1455 

MC78L 15 
LM342-05 Fairchild ILA78M05 LM393 Fairchild ILA393 MC1555 

llalional L1.1340LA-15 3299 
Motorola MC78M05 Motorola LM393 . NEC-Electron ILPC1555 

LM340T-15 
lIalional Ul341-5 3300 Sanyo LA6393 Raytheon RC555 

LM7815 
LM78M05 Signetics LM393 RM555 

LM78L 15 / 
NEC-Electron ILPC78M05 TI LM393 . RCA CA355 

NEC-Electron ILPC7815 
NEC-Micro ILPC78M05 LM4250 Fairchild ILA776 CA555 

ILPC78L 15 
Sanyo L78M05 Harris HA-2720 3236 Sanyo L88555 
TI ILA78M05 Intersil ICL8021 Signetics NE555 SGS L7815 LM342-12 Fairchild ILA78M12 LM4250 SE555 SiliconG SG340-15 Motorola MC78M12 Motorola MC1776 SiliconG SG555 SG7815 Nalional LM341-12 3300 SiliconG SG4250 TI NE555 TI LM340-15 LM78M12 Solitron UC4250 SE555 

ILA7815 NEC-Electron ILPC78M 12 LM4500 Motorola TCA4500 LM556 AMD LM555 
ILA78L 15 NEC-Micro ILPC78M12 Siemens TCA4500 LM556 

Toshiba TA78015 Sanyo L78M12 LM550 Signetics SE550 Exar XR556 
LM3401 Motorola MC3401 LM342-15 Fairchild ILA78M15 LM55107A Fairchild 55107 XR556M 

National LM3900 Motorola MC78M15 Motorola MC55107 Fairchild ILA556 
Raytheon LM3900 lIalional Lt1341-15 3300 National DS55107 Motorola MC3456 

RC3401 LM78M15 TI SN55107 MC3556 
RCA CA3401 NEC-Electron ILPC78M 15 SN551078 Raytheon RC556 
TI LM3900 NEC-Micro ILPC78M15 LM55108A Fairchild 55108 RM556 

LM340LA-12 Fairchild ILA78L 12 Sanyo L78M15 Motorola MC55108 Signetics NE556 
Motorola MC78L 12 LM343 Dalal AM-464-2 2622 National DS55108 SE556 
National LM78L 12 Harris HA-2645 3232,3287 TI SN55108 SiliconG SG556 
NEC-Electron ILPC78L 12 Motorola MC1436 SN551088 TI NE556 
TI ILA78L 12 MC1439 LM5520 SiliconG SG5520 SE556 

LM340LA-15 Fairchild ILA7815 National LM1436 TI SN5520 LM565 Signetics NE565 
ILA78L 15 SiliconG SG1436 LM5521 SiliconG SG5521 SE565 

Lambda LMC7815 TeledyneP 1332 LM5522 Motorola MC5522 LM566 Signetics NE566 
LILA7815 LM346 Exar XR346 3207 MC5523 SE566 

Motorola ~IC7815 3294 Raytheon LM346 SiliconG SG5522 LM567 Exar XR2567 
MC78L 15 ~LM346-2 Raytheon LM346-2 TI SN5522 XR567 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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National Semiconductor LM747 Fairchild /lA747 LM7524 SiliconG SG7524 LM7815 lIallonal U.1340·15 32!J!! 

(Cont'd) Hitachi HA 17747 TI SN75224 U.1340LA·15 3299 
Motorola MC1747 SN7524 LM340T·15 

LM567 Raytheon XR2567 NEC-Electron /lPC251 LM7525 AMO 7525 LM78L 15 
Signetics NE567 PMI OP-04 Fairchild 7525 NEC-Electron /lPC7815 

SE567 PM747 Motorola MC7525 /lPC78L 15 
LM709 Fairchild /lA709 Raytheon RC747 SiliconG SG7525 SGS L7815 

Hitachi HA1303 RM747 ~LM7528 Motorola MC7528 SiliconG SG340-15 
Motorola MC1709 RCA CA747 Raytheon RC7528 SG7815 
National LM1709 Signetics /lA747 SiliconG SG7528 TI LM340-15 
NEC-Electron /lPC255 SiliconG SG747 TI SN7528 /lA7815 

/lPC55 TeledyneS 747 Thomson-CSF SFC2528 /lA78L 15 
Raytheon RC709 TI /lA747 LM7529 Fairchild 7529 Toshiba TA78015 

RM709 LM748 AMO 748 Motorola MC7529 LM78L05 Fairchild /lA78L05 
RCA CA3038 LM201 Raytheon RC7529 Motorola MC78L05 
TI /lA709 AO A0201 SiliconG SG7529 National LM340LA-5 
Th~msc~"CSF SFC2709 Fairchild /lA201 LM75324 I,ational DS75324 NEC-Electron /lPC7aL05 
Toshiba TA7502 /lA748 TI SN75324 I, TI /lA78L05 

LM710 Fairchild /lA710 Intersil LM748 LM75325 Motorola MC75325 LM78L 12 Fairchild /lA78L 12 
MicroPwr COMP-Ol /lA748 National OS75325 Motorola MC78L 12 

COMP-02 Motorola LM201 SiliconG SG75325 /lallenal U.1340LA·12 3299 
Motorola LM710 MC1748 TI SN75325 NEC-Electron /lPC78L 12 

MC1710 National LM201 ~LM7534 Motorola MC7534 TI /lA78L 12 
PMI CMP-Ol Plessey SL748 SiliconG SG7534 LM78L 15 Fairchild /lA7815 

CMP-02 Raytheon RM748 LM7535 Motorola MC7535 /lA78L 15 
Raytheon RM710 RCA CA201 SiliconG SG7535 Lambda LMC7815 
SiliconG SG710 CA748 LM7538 Fairchild 7538 L/lA7815 
TI /lA710 LM748 Motorola MC7538 1.lolorola 1.IC7B15 3294 -
Thomson-CSF SFC2710 Signetics LM201 SiliconG SG7538 MC78L 15 

LM711 Fairchild /lA711 /lA748 LM7539 Fairchild 7539 !lallonal lIA340-15 3299 
Motorola MC1711 SiliconG SG201 Motorola MC7539 U.1340LA·15 3299 
SiliconG SG711 SG748 SiliconG SG7539 LM340T-15 
TI /lA711 TI LM201 LM75450 Fairchild 75450 LM7815 ~ Thomson-CSF SFC2711 SN72748P Motorola MC75450 NEC-Electron /lPC7815 

LM723 Fairchild /lA723 /lA748 National OS75450 /lPC78L 15 ; Hitachi HA17723 Thomson-CSF SFC2201 SiliconG SG75450 SGS L7815 
Intersil LM723 SFC2748 TI SN75450 SiliconG SG340-15 
1.lolorola 1.IC1723 3295 LM75107A Fairchild 75107 LM75451 Fairchild 75451 SG7815 
Raytheon RC723 Motorola MC75107 Motorola MC75451 TI LM340-15 

RM723 National OS75107 National OS75451 /lA7815 
RCA CA723 TI SN75107 

LM723 SN75107B 
SiliconG SG75451 /lA78L 15 

~ SGS L 123 LM75108A Fair"child 75108 
TI SN75451 Toshiba TA78015 

Signetics /lA723 Motorola MC75108 
LM75452 Fairchild 75452 LM78M05 Fairchild /lA78M05 

Hitachi H075452 Motorola MC78M05 
SiliconG SG723 National DS75108 Motorola MC75452 lIallonal L1.1341-5 3300 
TI /lA723 TI SN75108 National OS75452 LM342-05 fili Thomson-CSF SFC2723 SN75108B SiliconG SG75452 NEC-Electron /lPC78M05 

I:.M733 AMO AM592 LM75110 Fairchild 75110 TI SN75452 NEC-Micro /lPC78M05 

~ NE592 Hitachi H075110 LM75453 Fairchild 75453 Sanyo L78M05 
SE592 Motorola MC75110 

Hitachi H075453 TI /lA78M05 
. "( 

Fairchild /lA733 TI SN75110 

I Hitachi HA17733 SN75110A Motorola MC75453 LM78M12 Fairchild /lA78M12 

Intersil /lA733 LM75121 Motorola MC8T13 National OS75453 Motorola MC78M12 

Motorola MC1733 National OS75121 SiliconG SG75453 lIalional U,1341·12 3300 

NE592 Signetics N8T13 TI SN75453 L1.1342-12 3299 

SE592 TI N8T13 LM75454 Motorola MC75454 NEC-Electron /lPC78M 12 

Raytheon RM592 SN75121 National OS75454 NEC-Micro /lPC78M12 

Signetics SE592 LM75122 Motorola MC8T14 SiliconG SG75454 Sanyo L78M12 

/lA733 National OS75122 TI SN75454 LM78M15 Fairchild /lA78M15 

SiliconG SG733 Signetics N8T14 LM7805 AMO LM309 Motorola MC78M15 

TI /lA733 TI N8T14 Fairchild /lA309 fialianal U.1341·15 3300 -LM741 AMO 741 SN75122 /lA7805 LI.1342·15 3299 

SSS741 LM75123 Motorola MC8T23 Lambda LLM309 ,NEC-Electron /lPC78M 15 

AD AD741 3153 National OS75123 LMC7805 NEC-Micro /lPC78M15 

Fairchild 3871 Signetics N8T23 L/lA7805 Sanyo L78M15 

/lA741 TI N8T23 Motorola LM309 LM78M18 Motorola MC78M18 

Hitachi HA17741 SN75123 I MC7805 Sanyo L78M18 

Intersil A0741 LM75124 Motorola MC8T24 National LM309 LM78M24 Fairchild /lA78M24 

ICL741 National OS75124 NEC-Electron /lPC7805 Motorola MC78M24 

MicroPwr MP5501 Signetics N8T24 SGS L7805 Sanyo L78M24 

1.IP5502 401.3292 TI N8T24 L7810 TI /lA78M24 

OP-02 SN75124 SiliconG SG309 LM7905 Fairchild /lA7905 

Mostek MK3871 LM7520 Fairchild 7520 SG340-05 /lA79M05 

Motorola LM741 Motorola MC7520 SG340-5 Lambda LMC7905 

MC1741 SiliconG SG7520 TI /lA7805 L/lA7905 

NEC-Electron /lPC 151 TI SN7520 Thomson-CSF SFC2309 Motorola MC7905 

/lPC741 LM7521 Fairchild 7521 Toshiba TA78005 National LM320MP5 
PMI OP-02 Motorola MC7521 LM7812 Fairchild /lA7812 LM79M05 

OPOI SiliconG SG7521 Lambda LMC7812 SiliconG SG120-5 
PM741 TI SN7521 L/lA7812 SG320-05 
SSS741 LM7522 Motorola MC7522 1.lolorDla !.IC7Bl2 3294 SG320P-5 

Raytheon RC741 SiliconG SG7522 NEC-Electron /lPC7812 SG7905 
RM741 TI SN7522 SGS L7812 TI /lA7905 

RCA CA3056 LM7523 Motorola MC7523 SiliconG SG7812 LM7912 Fairchild /lA7912 
CA741 Raytheon RC7523 TI /lA7812 /lA79M12 

Signetics /lA741 SiliconG SG7523 Toshiba TA78012 Motorola MC7912 
SiliconG SG300 TI SN7523 LM7815 Fairchild /lA7815 National LM120-12 

SG741 LM7524 Fairchild 75S24 /lA78L 15 LM320MP12 
TI /lA741 Hitachi HA1902 Lambda LMC7815 LM79M12 
Thomson-CSF SFC2741 Motorola MC7524 L/lA7815 SiliconG SG120-12 
Toshiba TA7504 National 75S24 1,IDlorola !.IC7B15 3294 SG320P-12 

LM747 AMO 747 Signetics SN7524 MC78L 15 SG7912 

~ Olscontlnued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Page 

National Semiconductor MM2141 

LM7912 
LM7915 

LM79M05 

LM79M12 

MCA1200 
MCA1300 
MCA500 
MCA600 
MH0025 
MH0026 

MH0056 
MH8808 
MM1702 
MM2102A 

MM2114 

MM2141 

~ Discontinued 

TI 
Fairchild 
Lambda 
Motorola 
National 

SiliconG 

TI 
Fairchild 

Lambda 

Motorola 
National 

SiliconG 

TI 
Fairchild 

Motorola 
National 

SiliconG 

TI 
LSI Logic 
Motorola 
Motorola 
LSI Logic 
National 
AMD 
Motorola 
National 
National 
National 
AMD 
AMD 
Fairchild 
Panasonic 
SGS 
AMD 

CSG 

EMM 
Fairchild 
Fujitsu 
GTEMicro 
Hitachi 

Intel 

Intersil 

MicroPwr 

Mitsubishi 
Motorola 

NEC-Micro 
OKI 
Panasonic 
Supertex 
Synerlek 
TI 

Toshiba 

AMD 

EMM 
Fujitsu 
Hllachl 
Intel 

Intersil 
Mostek 
Motorola 

(Cont'd) 

JlA7912 
JlA7915 
LJlA7915 
MC7915 
LM120-15 
LM320-15 
LM320T15 
SG120-15 
SG320-15 
SG7915 
JlA7915 
JlA7905 
JlA79M05 
LMC7905 
LJlA7905 
MC7905 
LM320MP5 
LM7905 
SG120-5 
SG320-05 
SG320P-5 
SG7905 
JlA7905 
JlA7912 
JlA79M12 
MC7912 
LM120-12 
LM320MP12 
LM7912 
SG 120-12 
SG320P-12 
SG7912 
JlA7912 
LCA 1200 
MCA1300 
MCA500 
LCA600 
DS0025 
MMH0026 
MMH0026 
DS0026 
DS0056 
DS8808 
1702A 
AM9102 
2102H 
MN2102 
M2102A 
2114 
9114 
MCS2114 
MPS2114 
2114 
F2114 
MB8114 
2114 
472114 
HM2114 
HM472114 
2114 
2114A 
2114 
IM2114 
MP2114 
MP2114C 
M5L2114 
MCM2114 
MCM21L 14 
JlPD2114 
MSP.t21t4 
MN2114 
CM2114 
SY2114 
TMS4045 
TMS40L45 
TMM314 
TMM314A 
4044 
9244 
AM9244E 
4044 
4044 
H"'4315 
2141 
2141-2 
IM7141 
MK4104 
MCM6641 
MCM66L41 

3873 

3941 

MM2142 
MM2147 

MM2532 

MM2708 

MM2716 

MM2732 

MM4104 

~MM450 
OMM451 
~MM452 

National 

NEC-Micro 

RCA 
TI 
Zilog 

Intel 
AMD 
AMI 
Fujitsu 
Hitachi 

Intel 
Intersil 
ITT 
Motorola 
NEC-Micro 
Synarlak 
TI 
Toshiba 
Universal 
Hitachi 
Motorola 
National 

Plessey 
Siemens 
Signetics 

SiliconG 
TI 
Universal 
J1MD 
Fairchild 
Hitachi 
Motorola 

NEC-EA 
Panasonic 
Rockwell 
SGS 
TI 
AMD 
Fairchild 
Fujitsu 
Hitachi 
Intal 

Mitsubishi 
Mostek 
Motorola 
NEC-Micro 
OKI 
Panasonic 
SGS 
TI 
AMD 
Fairchild 
Hitachi 
Intel 

Mitsubishi 
National 
NEC-Micro 
Toshiba 

Universal 
Fairchild 
GTEMicro 
Mitel 
Motorola 
RCA 
SGS 
Signetics 
Intersil 
Intersil 
Intersil 
Siliconix 
Intersil 
Siliconix 
AMD 
AMD 
AMI 
CSG 

MM5257 
NMC2141 
JlPD4104 
JlPD4104-3 
CDM5104 
TMS4044 
6104 
Z6104 
2142 
9147 
4017 
MBM2147 
HM4847 
HI.16147 
2147 
2147 
4547 
MCM2147 
JlPD2147 
SY2147 
TMS2147 
TMM315 
UM2147 

MM52116 

3789 

3941 

HII462532 3789 MM52132 
MCM2532 
NMC2532 
TDA2530 
TDA2532 
TDA2530 
TDA2530 
TDA2530 
TDA2532 
SG2532 
TMS2532 
UM2532 
2708 
F2708 
HN462708 
MC27A08 
MCM2708 
EA2708 
MN2708 
2708 
M2708 
TMS2708 
2716 
F2716 
MBM2716 
HI1462716 3789 
2716 3818,3822 
M2716 
M5L2716 
MK2716 
MCM2716 
JlPD2716 
I.IS..,2716 3873 
MN2716 
M2716 
TMS2516 
2732 
F2732 
HII462732 3789 
2732 
2732A 3819.3822 
M2732 
M5L2732 
NMC2732 
JlPD2732 
TMM2732 
TMM324C 
UM2732 
F4104 
G4104 
MD4104 
MC14504 
CD40109 
HCF40109 
HEF4104 
MM450 
MM451 
MM452 
SI452 
MM455 
SI455 
5056 
AM9218 
S6831B 
MPS2316 

MM52164 

MM5235 

Fairchild 

GI 

GTEMicro 
Intel 
Mostek 
Motorola 

National 
NEC-EA 

NEC-Micro 
OKI 
Rockwell 
SGS 
Signetics 
TI 
Toshiba 
AMD 
AMI 

CSG 
Fairchild 
GI 
GTEMicro 
Intersil 
Motorola 

NEC-EA 
NEC-Micro 
RCA 
Rockwell 
SiliconG 
SMC 
Synarlek 
TI 

Toshiba 
Universal 
AMD 

AMI 

GTEMicro 
Intel 
Intersil 
MicroPwr 
Mostek 
1.1010rola 
National 
NEC-EA 

NEC-Micro 
Rockwell 
SGS 
Signetics 

SMC 
Synertek 
TI 
Toshiba 
AMD 

AMI 

GTE Micro 
Intel 
Intersil 
MicroPwr 
Mostek 
1.I010roia 
National 
NEC-EA 

NEC-Micro 
Rockwell 
SGS 

, Signetics 

SMC 
Synertek 
TI 
Toshiba 

3516 
68316 
68316E 
F3516 
F35316 
F68316 
R03-8316 
R03-9316 
2316 
2316 
MK34000 
MCM68316 
MCM68A316 
MM2316 
MM5258 
EA2316 
EA8316 
I,PD2316 
MSM3870 
R2316 
M2316 
TDA2600 
SBP8316 
TMM331A 
9232 
S68322 
S68A332 
MPS2332 
F3532 
R03-9332 
2332 
IM7332 
MC68332 
MCM68332 
MCr.168A332 
EA8332 
JlPD2332 
GDM5333 
R2332 
SG3532 
ROM4732 
SY2332 
4732 
TMS4732 
TMM333 
UM2332 
9264 
9265 
S68364 
S68A364 
2364 
2364 
IM7364 
MP2364 
MK36000 
1.1 CI.I 68364 
MM5235 
EA8364 
LA8364 
JlPD2364 
R2364 
M36000 
2364 
2664A 
ROM36000 
SY2364 
TMS4764 
TM2364 
9264 
9265 
S68364 
S68A364 
2364 
2364 
IM7364 
MP2364 
MK36000 
1.IC1.168364 
MM52164 
EA8364 
LA8364 
JlPD2364 
R2364 
M36000 
2364 
2664A 
ROM36000 
SY2364 
TMS4764 
TM2364 

1281 

3840 

3950 

3613 

3840 

3613 

3840 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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MM5257 

MM5258 

MM5280 
MM5290 

MM5298 
MM5303 

MM54C04 

AMD 

EMM 
Fujitsu 
Hitachi 
Intel 

Intersil 
Mostek 
Motorola 

National 

NEC-Micro 

RCA 
T.I 
Zilog 

AMD 
AMI 
GSG 
Fairchild 

GI 

GTEMicro 
Intel 
Mostek 
Motorola 

National 
NEC-EA 

NEG-Micro 
OKI 
Rockwell 
SGS 
Signetics 
TI 
Toshiba 
Panasonic 
AMD 

Fairchild 

Fujitsu 
Hitachi 
Intel 
Intersil 
ITT 
Mostek 
Motorola 
NEG-Micro 
Panasonic 
SGS 
Siemens 
Signetics 

Signetics 
Sprague 
TI 
Toshiba 
Zilog 
TI 
AMI 
Fairchild 

Fujitsu 

GI 

Harris 
Hllachl 

1.1010rol3 
RCA 
SMC 

Western 

Fairchild 
Hitachi 

4044 
9244 
AM9244E 
4044 . 
4044 
HI.I4315 
2141 
2141-2 
IM7141 
MK4104 
MCM6641 
MCM66L41 
MM2141 
NMC2141 
Jl,PD4104 
JlPD4104-3 
CDM5104 
TMS4044 
6104 
Z6104 
AM9218 
S6831B 
MPS2316 
3516 
68316 
68316E 
F3516 
F35316 
F68316 
R03-8316 
R03-9316 
2316 
2316 
MK34000 
MCM68316 
MCM68A316 
MM2316 
MM52116 
EA2316 
EA8316 
JlPD2316 
MSM3870 
R2316 
M2316 
TDA2600 
SBP8316 
TMM331A 
MN1001 
9016 
AM9016 
F16K 
F4116 
MB8116 
HM4716 
2117 
IM7116 
ITT4116 
MK4116 
MCM4116 
JlPD416 
MN4116 
M4116 
HYB4116 
2690 
2960 
2960 
UCN4116 
TMS4116 
TMM416 
Z6116 
TMS4108-15 
S1602 
3730 
F6850 
MB7768A 
MB8868A 
AY3-1015 
AY6-1013 
HM6402 
H06850 
H068A50 
1.1C6850 
CDP6402 
COM2017 
COM2502H 
COM8017 
TR1402 
TR1602 
TR1863 
F4069 
HD14069 

3789 

1281 

1280 

1345 
1345 
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Notional Semiconductor MM54C175 Signetics HEF40175 MM54HC165 RCA CD54HC165 740 MM54HC368 Motorola MC54HC368 

(Cont'd) Toshiba TC40175 Signetics PCF54HC165 RCA CD54HC368 740 
MM54C192 Fairchild F40192 MM54HC173 Motorola MC54HC173 Signetics PCF54HC368 

MM54C04 Motorola MC14069 National MM74C192 RCA CD54HC173 739 MM54HC373 Motorola MC54HC373 
National CD4069 MM54C193 Fairchild F40193 Signetics PCF54HC173 RCA CD54HC373 739 

MM74C04 National CD40193 MM54HC174 Motorola MC54HC174 Signetics PCF54HC373 
DKI MSM4069 MM74C193 RCA CD54HC174 739 MM54HC374 Motorola MC54HC374 
RCA CD4069 RCA CD40193 Signetics PCF54HC174 RCA CD54HC374 739 
Sanyo LC4069 SGS HCF40193 MM54HC175 Motorola MC54HC175 Signetics PCF54HC374 
SGS HC4069 Signetics HEF40193 RCA CD54HC175 739 MM54HC390 Motorola MC54HC390 

HCF4069 SSS SCL4193 Signetics PCF54HC175 MC74HC365 
Signetics HEF4069 Toshiba TC40193 MM54HC192 Motorola MC54HC192 National MM74HC365 
SSS SCL4069 MM54GC393 Motorola MC54HC393 RCA CD54HC192 739 RCA CD5411C390 739 

SCL4449 RCA CD54HG393 Signetics PCF54HC192 CD74HC365 740 
Solitron CM4069 Signetics PCF54HC393 MM54HC193 Motorola MC54HC193 SPI SP74HC365 771 
Toshiba TC4069 MM54HCOO I,totorola r,IC54HCOO 733 RCA CD54HC193 739 Signetics PCF54HC390 

MM54C14 Fairchild F40014 RCA CD54HCOO 740 Signetics PCF54HC193 MM54HC4002 Motorola MC54HC4002 
Hitachi HD14584 Signetics PCF54HCOO MM54HC194 Motorola MC54HC194 RCA CD5411C4002 740 
Motorola MC14584 MM54HC02 Motorola MC54HC02 RCA CD54HC194 740 Signetics PCF54HC4002 
National CD40106 RCA CD54HC02 740 Signetics PCF54HC194 MM54HC4020 Motorola MC54HC4020 

CD4584 Signetics PCF54HC02 MM54HC195 Motorola MC54HC195 RCA CD54HC4020 739 
MM74C14 MM54HC04 Motorola MC54HC04 RCA CD54HC195 740 Signetics PCF54HC4020 

RCA CD40106 RCA CD54HC04 740 Signetics PCF54HC195 MM54HC4040 Motorola MC54HC4040 
SGS HCF40106 Signetics PCF54HC04 MM54HC20 Motorola MC54HC20 RCA CD54HC4040 739 
Signetics HEF40106 MM54HC08 Motorola MC54HC08 RCA CD54HC20 740 Signetics PCF54HC4040 
SSS SCL4584 RCA CD54HCOa 740 Signetics PCF54HC20 MM54HC4049 Motorola MC54HC4049 

MM54C160 Fairchild F40160 Signetics PCF54HC08 MM54HC221 Motorola MC54HC221 RCA CD54HC4049 
Hitachi HD14160 MM54HC10 Motorola MC54HC10 RCA CD54HC221 740 Signetics PCF54HC4049 -
Motorola MC14160 RCA CD54HC10 740 Signetics PCF54HC221 MM54HC4050 Motorola MC54HC4050 
National CD40160 Signetics PCF54HC10 MM54HC240 Motorola MC54HC240 RCA CD54HC4050 740 

MM74C160 MM54HC107 Motorola MC54HC107 RCA CD54HC240 740 Signetics PCF54HC4050 
RCA CD40160 RCA CD54HC107 739 Signetics PCF54HC240 MM54HC4060 Motorola MC54HC4060 
SGS HCF40160 Signetics PCF54HC107 MM54HC241 Motorola MC54HC241 RCA CD54HC4060 739 t-. 
Signetics HEF4060 MM54HC109 Motorola MC54HC109 RCA CD54HC241 740 Signetics PCF54HC4060 r.? 
SSS SCL4160 RCA CD54HC109 739 Signetics PCF54HC241 MM54HC42 Motorola MC54HC42 ~ Toshiba TC40160 Signetics PCF54HC109 MM54HC242 Motorola MC54HC242 RCA CD54HC42 739 ~ MM54C161 Fairchild F40161 MM54HCll Motorola MC54HCll RCA CD54HC242 739 Signetics PCF54HC42 g Hitachi HD14161 RCA CD54HCll 740 Signetics PCF54HC242 MM54HC4511 Motorola MC54HC4511 
Motorola MC14161 Signetics PCF54HCll MM54HC243 Motorola MC54HC243 RCA CD5411C4511 739 
National CD40161 MM54HCl12 Motorola MC54HCl12 RCA CD54HC243 739 Signetics PCF54HC4511 G MM74C161 RCA CD54HC112 739 Signetics PCF54HC243 MM54HC4514 Motorola MC54HC4514 
RCA CD40161 Signetics PCF54HCl12 MM54HC244 Motorola MC54HC244 RCA CD5411C4514 739 ~ SGS HCF40161 RCA CD54HC244 740 Signetics PCF54HC4514 
Signetics HEF40161 

MM54HC123 Motorola MC54HC123 
Signetics PCF54HC244 MM54HC4538 Motorola MC54HC4538 

~ 
RCA CD54HC123 

SSS SCL4161 Signetics PCF54HC123 MM54HC245 Motorola MC54HC245 nCA CD54HC~538 740 
Toshiba TC40161 MM54HC132 Motorola MC54HC132 RCA CD54HC245 739 Signetics PCF54HC4538 

MM54C162 Fairchild F40162 RCA CD54HC132 Signetics PCF54HC245 MM54HC533 Motorola MC54HC533 
Hitachi HD14162 Signetics PCF54HC132 MM54HC251 Motorola MC54HC251 RCA CD541lC533 739 ffi!. Motorola MC14162 MM54HC133 Motorola MC54HC133 

RCA CD54HC251 740 Signetics PCF54HC533 
National CD40162 RCA CD54HC133 740 

Signetics PCF54HC251 MM54HC534 Motorola MC54HC534 ~ MM74C162 
Signetics PCF54HC133 

MM54HC253 Motorola MC54HC253 RCA CD54HC534 739 r"': 
RCA CD40162 RCA CD54HC253 Signetics PCF54HC534 § SGS HCF40162 MM54HC138 Motorola MC54HC138 Signetics PCF54HC253 MM54HC563 RCA CD54HC563 739 

RCA CD54HC138 739 Signetics HEF40162 
Signetics PCF54HC138 

MM54HC257 Motorola MC54HC257 Signetics PCF54HC563 
SSS SCL4162 RCA CD54HC257 740 MM54HC564 RCA CD54HC564 739 .~ 
Toshiba TC40162 MM54HC139 Motorola MC54HC139 Signetics PCF54HC257 Signetics PCF54HC564 

RCA CD54HC139 739 -MM54C163 Fairchild F40163 MM54HC259 Motorola MC54HC259 MM54HC573 Motorola MC54HC573 
Hitachi HD14163 Signetics PCF54HC139 RCA CD54HC259 739 RCA CD54HC573 739 
Motorola MC14163 MM54HC14 Motorola MC54HC14 Signetics PCF54HC259 Signetics PCF54HC573 
National CD40163 RCA CD54HC14 740 MM54HC266 Motorola MC54HC266 MM54HC574 Motorola MC54HC574 

MM74C163 Signetics PCF54HC14 RCA CD54HC266 740 RCA CD54HC574 739 i......-

RCA CD40163 MM54HC147 Motorola MC54HC147 Signetics PCF54HC266 Signetics PCF54HC574 
SGS HCF40163 RCA CD54HC147 739 MM54HC27 Motorola MC54HC27 MM54HC640 Motorola MC54HC640 
Signetics HEF40163 Signetics PC54HC147 RCA CD54HC27 740 RCA CD54HCG40 739 
SSS SCL4163 MM54HC151 Motorola MC54HC151 Signetics PCF54HC27 Signetics PCF54HC640 
Toshiba TC40163 RCA CD54HC151 740 MM54HC280 Motorola MC54HC280 MM54HC643 Motorola MC54HC643 

MM54C173 Fairchild F4076 Signetics PCF54HC151 RCA CD54HC280 739 RCA CD54HC643 739 
Hitachi HD14076 MM54HC153 Motorola MC54HC153 Signetics PCF54HC280 Signetics PCF54HC643 
Motorola MC14076 RCA CD54HC153 740 MM54HC299 Motorola MC54HC299 MM54HC645 Motorola MC54HC645 
National CD4076 Signetics PCF54HC153 RCA CD54HC299 RCA CD54HC645 739 

MM74C173 MM54HC154 Motorola MC54HC154 Signetics PCF54HC299 Signetics PCF54HC645 
RCA CD4076 RCA CD541lC154 739 MM54HC30 Motorola MC54HC30 MM54HC646 Motorola MC54HC646 
SGS HCF4076 Signetics PCF54HC154 RCA CD54HC30 740 RCA CD54HC646 739 
Signetics ' HEF4076 MM54HC158 Motorola MC54HC158 Signetics PCF54HC30 Signetics PCF54HC646 
SSS SCL4076 RCA CD54HC158 MM54HC32 Motorola MC54HC32 MM54HC648 Motorola MC54HC648 
Solitron CM4076 Signetics PCF54HC158 RCA CD54HC32 740 RCA CD54HC648 739 
Toshiba TC4076 MM54HC160 Motorola MC54HC160 Signetics PCF54HC32 Signetics PCF54HC648 

MM54C174 Fairchild F40174 RCA CD541lC160 739 MM54HC354 Motorola MC54HC354 MM54HC688 Motorola MC54HC688 
Hitachi HD14174 Signetics PCF54HC160 RCA CD54HC354 740 RCA CD541lC688 739 
Motorola MC14174 MM54HC161 Motorola MC54HC161 Signetics PCF54HC354 Signetics PCF54HC688 
National CD40174 RCA CD54HC161 739 MM54HC356 Motorola MC54HC356 MM54HC73 Motorola MC54HC73 

MM74C174 Signetics PCF54HC161 RCA CD54HC356 740 RCA CD54HC73 739 
RCA CD40174 MM54HC162 Motorola MC54HC162 Signetics PCF54HC356 Signetics PCF54HC73 
SGS HCF40174 RCA CD5411C162 739 MM54HC365 Motorola MC54HC365 MM54HC74 Motorola MC54HC74 
Signetics HEF40174 Signetics PCF54HC162 RCA CD54HC365 740 RCA CD5411C74 739 
SSS SCL4174 MM54HC163 Motorola MC54HC163 Signetics PCF54HC365 Signetics PCF54HC74 
Toshiba TC40174 RCA CD54HC163 739 MM54HC366 Motorola MC54HC366 MM54HC75 Motorola MC54HC75 

MM54C175 Fairchild F40175 Signetics PCF54HC163 RCA CD5411C366 740 RCA CD54HC75 
Hitachi HD14175 MM54HC164 Motorola MC54HC164 Signetics PCF54HC366 Signetics PCF54HC75 
Motorola MC14175 flCA CD54HC164 740 MM54HC367 Motorola MC54HC367 MM54HC76 Motorola MC54HC76 
National CD40175 Signetics PCF54HC164 RCA CD54HC367 740 RCA CD5411C76 739 

MM74C175 MM54HC165 Motorola MC54HC165 Signetics PCF54HC367 Signetics PCF54HC76 

Q Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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National Semiconductor MM74C04 Hitachi HD14069 MM74C164 RCA CD4015 MM74C76 Hitachi HD14027 

(Cont'd) Motorola MC14069 Sanyo LC4015 Motorola MC14027 
National CD4069 SGS HCF4015 National CD4027 

MM54HC85 Motorola MC54HC85 MM54C04 Signetics HEF4015 OKI MSM4027 
RCA CD54HC85 739 OKI MSM4069 SSS SCL4015 RCA CD4027 
Signetics PCF54HC85 RCA CD4069 Solitron CM4015 Sanyo LC4027 

MM54HC86 Motorola MC54HC86 Sanyo LC4069 Toshiba TC4015 SGS HCF4027 
RCA CD54HC86 740 SGS HC4069 MM74C173 Fairchild F4076 Signetics HEF4027 
Signetics PCF54HC86 HCF4069 Hitachi HD14076 SSS SCL4027 

MM54S289 AMD 3101 Signetics HEF4069 Motorola MC14076 Solitron CM4027 
3101A SSS SCL4069 National CD4076 MM74C83 Fairchild F4008 
31L0101 SCL4449 MM54C173 Hitachi HD14008 
AM27LS02 Solitron CM4069 RCA CD4076 Motorola MC14008 
AM27S02 Toshiba TC4069 SGS HCF4076 National CD4008 
AM3101 MM74C08 Fairchild F4081 Signetics HEF4076 RCA CD4008 
AM3101A Hitachi HD14081 SSS SCL4076 SGS HCF4008 
AM5489-1 Motorola MC14081 Solitron CM4076 Signetics HEF4008 
AM54S289 National CD4081 Toshiba TC4076 SSS SCL4008 
AM7489-1 OKI MSM4081 MM74C174 Fairchild F40174 Solitron CM4008 
AM74S289 RCA CD4081 Hitachi HD14174 Toshiba TC4008 
SN54S289 Sanyo LC4081 Motorola MC14174 MM74C85 Fairchild F40085 
SN74S289 SGS HCF4081 National CD40174 Hitachi HD14585 

Fairchild 54S289 Signetics HEF4081 MM54C174 Motorola MC14585 
7489 SSS SCL4081 RCA CD40174 RCA CD4585 
74S289 Solitron CM4081 SGS HCF40174 Signetics HEF4585 

Hitachi HD7489 Toshiba TC4081 Signetics HEF40174 SSS SCL4585 
HD74S289 MM74C10 Fairchild F4023 SSS SCL4174 Toshiba TC4585 

Intel 3101 Hitachi HD14023 Toshiba TC40174 MM74C86 Fairchild F4070 
Intersil 5501 Motorola MC14023 MM74C175 Fairchild F40175 Hitachi HD14070 
MMI 5560 National CD4023 Hitachi HD14175 Motorola MC14070 

6560 RCA CD4023 Motorola MC14175 National CD4070 
Motorola 4064 SGS HCF4023 National CD40175 RCA CD4070 
National DM5489 Signetics HEF4023 MM54C175 SGS HCF4070 

DM54S289 SSS SCL4023 Signetics HEF40175 Signetics HEF4070 
DM7489 Solitron CM4023 Toshiba TC40175 SSS SCL4070 
DM74S289 Toshiba TC4023 MM74C192 Fairchild F40192 Solitron CM4070 
DM7589 MM74C14 Fairchild F40014 National MM54C192 MM74C89 Fairchild F40089 
DM8589 Hitachi HD14584 MM74C193 Fairchild F40193 MM74C920 Harris HM6551 
MM74S289 Motorola MC14584 National CD40193 669,1333,3758 

NEC-Electron IlPB2089 National CD40106 MM54C193 Intersil IM6551 
IlPB2289 CD4584 RCA CD40193 National NMC6551 

Signetics 3101 MM54C14 SGS HCF40193 NEC-Micro IlPD5101 
3101A RCA CD40106 Signetics HEF40193 RCA MWS5101 
54S301 SGS HCF40106 SSS SCL4193 MM74C929 AMI S6508 
7489 Signetics HEF40106 Toshiba TC40193 Fairchild 4736B 
82S25 SSS SCL4584 MM74C195 Fairchild F40195 Harris HPo1650B 
N3101 MM74C160 Fairchild F40160 National CD40195 669,1333,3754 
N54S289 Hitachi HD14160 MM74C221 Fairchild F4528 Intel 2125A 
N74S289 Motorola MC14160 Hitachi HD14528 Motorola MCM2125 
N8225 

National CD40160 
Motorola MC14528 National NMC6508 

N8255 
MM54C160 

National CD4528 NEC-Micro IlPD443 
N82S25 

RCA CD40160 
RCA CD4098 SSS SCM21C02 

S3101 
SGS HCF40160 

SGS HCF4098 Toshiba TC5508 
S74S289 

Signetics HEF4060 
Signetics HEF4528 MM74C930 Harris 6518 

S8225 SSS SCL4528 HM6518 
S82S25 SSS SCL4160 Toshiba TC4528 669,1333,3756 

TI SN5489 Toshiba TC40160 MM74C32 Fairchild F4071 Intersil IM6518-1 
SN54S289 MM74C161 Fairchild F40161 Hitachi HD14071 MM74HCOO r,lotorola P.1C74HCOO 733 
S"74B9 440,863 Hitachi HD14151 Motorola MC14071 iiCA Cii74iiCGO 740 

. SN74S289 Motorola MC14161 National CD4071 SPI SP74HCOD 766 
tMM55104 Motorola MC145104 National CD40161 OKI MSM4071 Signetics PCF74HCOO 
tMM55106 Motorola MC145106 MM54C161 RCA CD4071 Toshiba TC40HOOO 
tMM55114 Motorola MC145104 RCA CD40161 Sanyo LC4071 MM74HC02 Motorola MC74HC02 
tMM55116 Motorola MC145106 SGS HCF40161 SGS HCF4071 RCA CD74HC02 740 
tMM552 Siliconix SI552 Signetics HEF40161 Signetics HEF4071 SPI SP74HC02 766 
tMM555 Siliconix SI555 SSS SCL4161 SSS SCL4071 Signetlcs PCF74HC02 

MM5837 AMI S2688 Toshiba TC40161 Solitron CM4071 Toshiba TC40H002 
MM74COO Fairchild F4011 MM74C162 Fairchild F40162 Toshiba TC4071 MM74HC04 Motorola MC74HC04 

Hitachi HD14011 Hitachi HD14162 MM74C42 Fairchild F4028 RCA CD74HC04 740 
Motorola MC14011 Motorola MC14162 Hitachi HD14028 SPI SP74HC04 766 
National CD4011 National CD40162 Motorola MC14028 Toshiba TC40H004 
OKI MSM4011 MM54C162 National CD4028 MM74HC08 Motorola MC74HC08 
RCA CD4011 RCA CD40162 OKI MSM4028 RCA CD74HCOB 740 
Sanyo LC4011 SGS HCF40162 Sanyo LC4028 Signetics PCF74HC08 
SGS HCF4011 Signetics HEF40162 SGS HCF4028 MM74HC10 Motorola MC74HC10 
Signetics HEF4011 SSS SCL4162 Signetics HEF4028 MC74HC10 
SSS SCL4011 Toshiba TC40162 SSS SCL4028 RCA CD74H10 
Solitron CM4011 MM74C163 Fairchild F40163 Solitron CM4028 CD74HC10 740 
TOShiba TC4011 Hitachi HD14163 Toshiba TC4028 SPI ' SP74HC10 766 

MM74C02 Fairchild F4001 Motorola MC14163 MM74C74 Fairchild F4013 Signetics PCF74HC10 
Hitachi HD14001 National CD40163 Hitachi HD14013 Toshiba TC40H010 
Motorola MC14001 MM54C163 Motorola MC14013 MM74HC107 Motorola MC74HC107 
National CD4001 RCA CD40163 National CD4013 RCA CD74HC107 739 
OKI MSM4001 SGS HCF40163 OKI MSM4013 SPI SP74HC107 768 
RCA CD4001 Signetics HEF40163 RCA CD4013 Signetics PCF74HC107 
Sanyo LC4001B SSS SCL4163 Sanyo LC4013 Toshiba TC40H107 
SGS HCF4001 Toshiba TC40163 SGS HCF4013 MM74HC109 Motorola MC74HC109 
Signetics HEF4001 MM74C164, Fairchild F4015 Signetics HEF4013 MC74HC109 
SSS SCL4001 Hitachi HD14015 SSS SCL4013 RCA CD74HC109 739 
Solitron CM4001 Motorola MC14015 Solitron CM4013 SPI SP74HC109 768 
Toshiba TC4001 National CD4015 Toshiba TC4013 Signetics PCF74HC109 

MM74C04 Fairchild F4069 OKI MSM4015 MM74C76 Fairchild F4027 MM74HC11 Motorola MC74HC11 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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National Semiconductor MM74HC192 Motorola MC74HC192 MM74HC365 National MM54HC390 MM74HC688 Motorola MC74HC688 

(Cont'd) r.CA C07411C192 739 RCA C054HC390 739 fiCA C07411C688 739 
SPI SP74HC192 770 C07411C365 740 Signetics PCF74HC688 

MM74HCll RCA C07411C11 740 Signetics PCF74HC192 SPI SP7411C365 771 MM74HC73 Motorola MC74HC73 
SPI SP74HCll 766 Toshiba TC40H192 Signetics PCF54HC390 IlCA C07411C73 739 
Signetics PCF74HCll MM74HC193 Motorola MC74HC193 MM74HC366 Motorola MC74HC366 SPI SP74HC73 767 
Toshiba TC40HOll RCA C07411C193 739 IlCA C074HC366 740 Signetics PCF74HC73 

MM74HCl12 _ Motorola MC74HCl12 SPI SP7411C193 770 Signetics PCF74HC366 MM74HC74 Motorola MC74HC74 
RCA C074HCll2 739 Signetics PCF74HC193 MM74HC367 Motorola MC74HC367 RCA C074HC74 739 
SPI SP74HCl12N Toshiba TC40H193 RCA C07411C367 740 SPI SD74HC74 
Signetics PCF74HCl12 MM74HC194 Motorola MC74HC194 Signetics PCF74HC367 Signetics PCF74HC74 

MM74HC123 Motorola MC74HC123 RCA C074HC194 740 MM74HC368 Motorola MC74HC368 Toshiba TC40H074 
RCA CD74HC123 Signetics PCF74HC194 RCA C074HC368 740 MM74HC75 Motorola MC74HC75 
Signetics PCF74HC123 MM74HC195 Motorola MC74HC195 Signetics PCF74HC368 RCA CD74HC75 

MM74HC132 Motorola MC74HC132 RCA C074HC195 740 MM74HC373 Motorola MC74HC373 Signetics PCF74HC75 
RCA CD74HC132 Signetics PCF74HC195 RCA C074HC373 739 MM74HC76 Motorola MC74HC76 
Signetics PCF74HC132 MM74HC20 Motorola MC74HC20 Signetics PCF74HC373 RCA C074HC76 739 

MM74HC133 Motorola MC74HC133 RCA C07411C20 740 MM74HC374 Motorola MC74HC374 SPI SP7411C76 767 
RCA C074HC133 740 SPI SP74HC20 766 RCA C074HC374 739 Signetics PCF74HC76 
Signetics PCF74HC133 Signetics PCF74HC20 Signetics PCF74HC374 Toshiba TC40H076 

MM74HC138 Motorola MC74HC138 Toshiba TC40H020 MM74HC390 Motorola MC74HC390 MM74HC85 Motorola MC74HC85 
RCA C07411C138 739 MM74HC221 Motorola MC74HC221 RCA C074HC390 739 RCA C07411C85 739 
SPI SP74HC138 RCA C074I1C221 740 Signetics PCF74HC390 Signetics PCF74HC85 
Signetics PCF74HC138 Signetics PCF74HC221 MM74HC393 Motorola MC74HC393 MM74HC86 Motorola MC74HC86 

MM74HC139 Motorola MC74HC139 MM74HC240 Motorola MC74HC240 RCA C07411C393 739 RCA C074HC86 740 
RCA C074HC139 739 

RCA C074HC240 740 Signetics PCF74HC393 SPI SP74HC86N 
SPI SP74HC139 769 

SPI SP74HC240 770 MM74HC4002 Motorola MC74HC4002 Signetics PCF74HC86 
r--Signetics PCF74HC139 

Signetics PCF74HC240 RCA C074HC4002 740 MM74S289 AMD 3101 
Toshiba TC40H139 Signetics PCF74HC4002 3101A 

MM74HC14 Motorola MC74HC14 Toshiba TC40H240 
MM74HC4017 Motorola MC74HC4017 31L010l 

RCA C074HC14 740 MM74HC241 Motorola MC74HC241 
RCA C074HC4017 739 AM27LS02 

SPI SP7411C14 766 RCA C07411C241 740 
Signetics PCF74HC4017 AM27S02 

Signetics PCF74HC14 Signetics PCF74HC241 
MM74HC4020 Motorola MC74HC4020 AM3101 ~ MM74HC147 Motorola MC74HC147 MM74HC242 Motorola MC74HC242 

RCA C074HC4020 739 AM3101A ."-
RCA C074HC147 739 RCA C07411C242 739 

Signetics PCF74HC4020 AM5489-1 

~ SPI SP7411C147 769 SGN MM74HC4040 Motorola MC74HC4040 AM54S289 
Signetics PCF74HC147 MM74HC243 Motorola MC74HC243 RCA C074HC4040 739 AM7489-1 

MM74HC151 Motorola MC74HC151 RCA C07411C243 739 Signetics PCF74HC4040 AM74S289 ~ RCA C07411C151 740 Signetics PCF74HC243 MM74HC4049 Motorola MC74HC4049 SN54S289 
Signetics PCF74HC151 MM74HC244 Motorola . MC74HC244 RCA CD74HC4049 SN74S289 § 

MM74HC153 Motorola MC74HC153 RCA C074HC244 740 Signetics PCF74HC4049 Fairchild 54S289 
RCA C074HC153 740 Signetics PCF74HC244 MM74HC4050 Motorola MC74HC4050 7489 ~ SPI SP7411C153 769 MM74HC245 Motorola MC74HC245 RCA C074HC4050 740 74S289 

~ 
Signetics PCF74HC153 RCA C07411C245 739 Signetics PCF74HC4050 Hitachi HD7489 
Toshiba TC40H153 Signetics PCF74HC245 MM74HC4060 Motorola MC74HC4060 HD74S289 

MM74HC154 Motorola MC74HC154 MM74HC251 Motorola MC74HC251 RCA C074HC4060 739 Intel 3101 
RCA C074HC154 739 RCA C07411C251 740 Signetics PCF74HC4060 

Intersil 5501 
Signetics PCF74HC154 Signetics PCF74HC251 MM74HC42 Motorola MC74HC42 

MMI 5560 

ffi! MM74HC157 Motorola MC74HC157 MM74HC253 Motorola MC74HC253 RCA C074HC42 739 
6560 

RCA CD74HC157 RCA CD74HC253 SPI SP74HC42 767 
Motorola 4064 ~ SPI SP74HC157 769 SPI SP7411C253 771 Signetics PCF74HC42 
National 01.15489 r-"' 

Signetics PCF74HC157 Signetics PCF74HC253 MM74HC4511 Motorola MC74HC4511 
DM54S289 

~ Toshiba TC40H157 MM74HC257 Motorola MC74HC257 RCA C074HC4511 739 
DM7489 

MM74HC158 Motorola MC74HC158 RCA C074HC257 740 Signetics PCF74HC4511 
DM74S289 

RCA CD74HC158 SPI SP74HC257 771 MM74HC4514 Motorola MC74HC4514 
DM7589 C7 SPI SP7411C158 769 Signetics PCF74HC257 RCA C074HC4514 739 
01.18589 

Signetics PCF74HC158 MM74HC259 Motorola MC74HC259 Signetics PCF74HC4514 
MM54S289 

Toshiba TC40H158 RCA C07411C259 739 MM74HC4538 Motorola MC74HC4538 
NEC-Electron ,uPB2089 

MM74HC160 Motorola MC74HC160 ,uPB2289 
RCA C07411C160 739 

Signetics PCF74HC259 RCA C07411C4538 740 . Signetics 3101 
Signetics PCF74HC160 

MM74HC266 Motorola MC74HC266 Signetics PCF74HC4538 3101A "--' 

MM74HC161 Motorola MC74HC161 
RCA C07411C266 740 MM74HC533 Motorola MC74HC533 54S301 

RCA C074HC161 739 
SPI SP74HC266 771 RCA C074HC533 739 7489 

SPI SP7411C161 770 Signetics PCF74HC266 Signetics PCF74HC533 82S25 
Signetics PCF74HC161 MM74HC27 Motorola MC74HC27 MM74HC534 Motorola MC74HC534 N3101 

MM74HC162 Motorola MC74HC162 RCA C07411C27 740 RCA C074HC534 739 N54S289 
RCA C07411C162 739 SPI SP74HC27 766 Signetics PCF74HC534 N74S289 
SPI SP7411C162 770 Signetics PCF74HC27 MM74HC563 RCA C074HC563 739 N8225 
Signetics PCF74HC162 Toshiba TC40H027 Signetics PCF74HC563 N8255 

MM74HC163 Motorola MC74HC163 MM74HC280 Motorola MC74HC280 MM74HC564 RCA C074HC564 739 N82S25 
nCA C07411C163 739 nCA C07411C200 739 Signetics PCF74HC564 S3101 
SPI SP74I1CI63 770 SPI SP7411C280 771 MM74HC573 Motorola MC74HC573 S74S289 
Signetics PCF74HC163 Signetics PCF74HC280 RCA C074HC573 739 S8225 

MM74HC164 Motorola MC74HC164 MM74HC299 Motorola MC74HC299 Signetics PCF74HC573 S82S25 
RCA C074HC164 740 RCA CD74HC299 MM74HC574 Motorola MC74HC574 TI SN5489 
Signetics PCF74HC164 Signetics PCF74HC299 RCA C074HC574 739 SN54S289 

MM74HC165 Motorola MC74HC165 MM74HC30 Motorola MC74HC30 Signetics PCF74HC574 SII7489 440.863 
RCA C07411C165 740 RCA C074HC30 740 MM74HC640 Motorola MC74HC640 SN74S289 
Signetics PCF74HC165 Signetics PCF74HC30 RCA C074HC640 739 MM80C97 Fairchild F40097 

MM74HC173 Motorola MC74HC173 MM74HC32 Motorola MC74HC32 Signetics PCF74HC640 Hitachi HD14503 
RCA CD7411C173 739 nCA C0741lC32 740 MM74HC643 Motorola MC74HC643 Motorola MC14503 
Signetics PCF74HC173 SPI SP74HC32 767 RCA C074HC643 739 National CD4503 

MM74HC174 Motorola MC74HC174 Signetics PCF74HC32 Signetics PCF74HC643 RCA CD4503 
RCA C07411C174 739 Toshiba TC40H032 MM74HC645 Motorola MC74HC645 Signetics HEF40097 
SPI SP741lC174 770 MM74HC354 Motorola MC74HC354 RCA C074HC645 739 MM80C98 Fairchild F40098 
Signetics PCF74HC174 RCA C074HC354 740 Signetics PCF74HC645 Signetics HEF40098 
Toshiba TC40H174 Signetics PCF74HC354 MM74HC646 Motorola MC74HC646 1.11.18629 Plessey SP8629 

MM74HC175 Motorola MC74HC175 MM74HC356 Motorola MC74HC356 . RCA C074HC646 739 N82S117 AMD AM2701 

RCA C074HC175 739 RCA C07411C356 740 Signetics PCF74HC646 AM27LSOl 

SPI SP74IlC175 770 Signetics PCF73HC356 MM74HC648 Motorola MC74HC648 " AM29720 
Signetics PCF74HC175 MM74HC365 Motorola MC54HC390 RCA C07411C648 739 Fairchild 93411 
Toshiba TC40H175 MC74HC365 Signetics PCF74HG648 93L411 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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National Semiconductor NMG2732 Mitsubishi M5L2732 S2128 Signalics 23128·30 3901 SN74S475 Raytheon 29624 

(Cont'd) National MM2732 S82S117 AMD AM2701 Signetics N82S140 
NEG·Micro !lPD2732 AM27LS01 S82S140 

N82S117 Intel 3107 Toshiba TMM2732 AM29720 TI TBP28SA46 440 
MMI 5530 TMM324G Fairchild 93411 TBA120 Plessey TBA120 

6530 Universal UM2732 93L411 Siemens TBA120 
National DM74S206 NMG2764 Fujitsu MBM2764 Intel 3107 Signetics TBA120 

N82S17 Hitachi HN462764 MMI 5530 Telefunken TBA120 
S82S117 HII482764 3789 6530 TBA440 Plessey TBA440 
S82S17 InlBI 2764 3820.3822 National DM74S206 Siemens TBA440 

Signelics 74S301 M2764 N82S117 TBA530 Plessey TBA530 
82S17 Intersil 2764 N82S17 Signetics TBA530 

TI SN54LS300 Mostek MK2764 S82S17 Telefunken TBA530 
SN54S300 NEG·Micro !lPD2764 Signetics 74S301 TBA540 Plessey TBA540 
SN54S301 SEEa 5133 82S17 Signetics TBA540 
SN74206 Toshiba TMM2764 TI SN54LS300 Telefunken TBA540 
SN74LS300 NMG2816 GI ER5816 SN54S300 TBA560 Plessey TBA560 
SN74S300 ER5916 SN54S301 Signetics TBA560 
SII74S301 927 InlBI 2816 3824 SN74206 Telefunken TBA560 

N82S17 AMD AM2701 NGR NGR2161 SN74LS300 TBA920 Plessey TBA920 
AM27LS01 NMG4164 Fairchild F64K SN74S300 Signetics TBA920 
AM29720 Fujitsu MB8264 SII74S301 927 TBA950 ITT TBA950 

Fairchild 93411 MB8265 S82S17 AMD AM2701 Plessey TBA950 
93L411 Hitachi HM4864 AM27LS01 TBA990 Plessey TBA990 

Intel 3107 Intel 2164 AM29720 Signetics TBA990 
MMI 5530 Motorola MGM6664 Fairchild 93411 Telefunken TBA990 

6530 MGM6665 93L411 TDA2522 Plessey TDA2522 
National DM74S206 NEG·Micro !lPD4164 Intel 3107 Siemens TDA2522 

N82S117 TI TMS4164 MMI 5530 Signetics TDA2522 
S82S117 Toshiba TMM4164 6530 TDA2523 Plessey TDA2523 
S82S17 NMG5257A AMD AM9044E National DM74S206 Signetics TDA2523 

Signelics 74S301 NMG5295 AMD AM4516 N82S117 TDA2530 Hitachi HN462532 3789 
82S17 Fujitsu MB8118 N82S17 Motorola MGM2532 

TI SN54LS300 Hitachi HM4816 S82S117 National MM2532 
SN54S300 HM4816A Signetics 74S301 NMG2532 
SN54S301 Inlel 2118 82S17 TDA2532 
SN74206 Intersil IM7118 TI SN54LS300 Plessey TDA2530 
SN74LS300 Mostek 4516 SN54S300 Siemens TDA2530 
SN74S300 MK4516 SN54S301 Signetics TDA2530 
SII74S301 927 NEG·Micro 2118 SN74206 TDA2532 

NMG2141 AMD 4044 TI TMS4516 SN74LS300 SiliconG SG2532 
9244 NMG6132 Zilog Z6132 SN74S300 TI TMS2532 
AM9244E NMG6503 Harris HM6503 SII74S301 927 Universal UM2532 

EMM 4044 NMG6504 Fujitsu MB8404 SE556 AMD LM555 TDA2532 Hitachi HN462532 3789 
Fujitsu 4044 Intersil IM6504 LM556 Motorola MGM2532 
Hitachi HM4315 3789 RGA GDM5104 Exar XR556 National MM2532 
Intel 2141 NMG6508 AMI S6508 XR556M NMG2532 

2141·2 Fairchild 4736B Fairchild !lA556 TDA2530 
Intersil IM7141 Harris HM6508 Motorola MG3456 Plessey TDA2530 
Mostek MK4104 669.1333.3754 MG3556 Siemens TDA2530 
Motorola MGM6641 Intel 2125A National LM556 Signetics TDA2530 

MGM66L41 Motorola MGM2125 Raytheon RG556 TDA2532 
National MM2141 National MM74G929 RM556 SiliconG SG2532 

MM5257 NEG·Micro !lPD443 Signetics NE556 TI TMS2532 
NEG·Micro !lPD4104 SSS SGM21G02 SE556 Universal UM2532 

!lPD4104·3 Toshiba TG5508 SiliconG SG556 TDA2540 Plessey TDA2540 
RGA GDM5104 NMG6514 Fujitsu MB8414 TI NE556 Signetics TDA2540 

l' .' 
TI TMS4044 Harris HM6514 SE556 TDA2541 Plessey TDA2541 

J5D Zilog 6104 Hitachi n:l~4334 3789 SG75464 Si!iccnG SG75464 S!gnetics TDA2541 
Z6104 Intersil IM6514 TI SN75464 TDA2560 Plessey TDA2560 

NMG2142A Intel 2142·2 MicroPwr MP6514 SM54251 National DM7121 Siemens TDA2560 
NMG2147H Fujitsu 2147 Mitsubishi M58981 TI SII54251 915 Signetics TDA2560 

Universal 2147 NEG·Micro !lPD444/6514 SN54S475 AMD AM27S30 TDA2591 Plessey TDA2591 
NMG2148 AMD 9148 !lPD6514 Fairchild 93438 Signetics TDA2591 

AM9148 OKI I.IS ... 5115 3873 Harris HM7640 Telefunken TDA2591 
Fairchild 93475 3615.3646 RGA MWS5114 Intel M3604 TDA2593 Plessey TDA2593 
Fujitsu MBM2148 MWS5514 MMI 5340·1 Signetics TDA2593 

MBM2149 Toshiba TG5514 6340·1 3826 Telefunken TDA2593 
Hitachi H ... 6148 3789 NMG6551 Harris HM6551 National DM54S475 TDA440 Plessey TDA440 
Intel 2148H 669.1333.3758 DM74S475 SGS TDA440 

2149H Intersil IM6551 DM77S295 Telefunken TDA440 
Synertek SY2148 National MM74G920 DM77S475 TP3020 Intel 102910 

SY2149 NEG·Micro !lPD5101 DM87S295 TP3021 Intel 102911 
NMG2532 Hitachi HIl462532 3789 RGA MWS5101 DM87S475 TP3040 Intel 102912 

Motorola MGM2532 NS16008 Fairchild F16008 SN74S475 TP5087 AMI S2859 
National MM2532 NS16016 Fairchild F16016 Raytheon 29624 GI AY·5·9559 

TDA2530 NS16032 Fairchild F16032 1298 Signetics N82S140 Mitel MT5087 
TDA2532 NS16081 Fairchild F16081 S82S140 Mostek MK5087 

Plessey TDA2530 NS16082 Fairchild F16082 TI TBP28SA46 440 Plessey MV5087 
Siemens TDA2530 NS16105 Fairchild F16105 SN74S475 AMD AM27S30 TP5089 AMI S25089 
Signetics TDA2530 NS16201 Fairchild F16201 Fairchild 93438 Mitel MT5089 

TDA2532 NS16202 Fairchild F16202 Harris HM7640 Mostek MK5089 
SiliconG SG2532 NS16203 Fairchild F16203 Intel M3604 Plessey MV5089 
TI TMS2532 NS16413 Fairchild F16413 MMI 5340·1 TP5092 Mitel MT5092 
Universal UM2532 NS16425 Fairchild F16425 6340·1 3826 Mostek MK5092 

NMG2564 TI TMS2564 NS16456 Fairchild F16456 1302 National DM54S475 TP5094 Mostek MK5094 
NMG2732 AMD 2732 NS16488 Fairchild F16488 1303 DM74S475 TP50981 Mostek MK50981 

Fairchild F2732 NS16802 Fairchild F16802 DM77S295 TP50982 Mostek MK50982 
Hitachi HII462732 3789 NS80GX48 Intel 8748 DM77S475 TP5116 Fairchild 5116 
Intel 2732 NEG·Micro !lPD8748 DM87S295 Mostek MK5116 

2732A 3819.3822 S2128 AMI S23128 3610 DM87S475 SGS M5116 
M2732 NEG·EA !lPD2/83128 SN54S475 TP5156 Fairchild 5156 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IG Master on the pages noted. 
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National Semiconductor /LPB2089 NEC-Electron /LPB2289 /LPB2289 NEC-Electron /LPB2089 /LPC151 AMD 741 

(Cont'd) Signetics 3101 Signetics 3101 SSS741 
3101A 3101A AD AD741 3153 

TP5156 Mostek MK5156 54S301 54S301 Fairchild 3871 
SGS M5156 7489 7489 /LA741 

82S25 82S25 Hitachi HA17741 

NCR Corp., Microelectronics N3101 N3101 Intersil AD741 
N54S289 N54S289 ICL741 Div. N74S289 N74S289 MicroPwr MP5501 

5210 Xlcor X2210 3998 
N8225 rJ8225 /.IP5502 401.3292 

5212 Xlcor X2212 3998 
N8255 N8255 OP-02 

NCR1400 GI ER1400 
N82S25 rJ82S25 Mostek MK3871 

Mitsubishi M5G1400 S3101 S3101 Motorola LM741 
Nitron NC1400 

S74S289 S74S289 MC1741 
NCR2051 GI ER2051 

S8225 S8225 National LM741 
Nitron NC7051 

S82S25 S82S25 NEC-Electron /LPC741 
NCR2055 GI ER2055 

TI SN5489 TI SN5489 PMI OP-02 
Nitron NC7055 

SN54S289 SN54S289 OPOl 
NCR2161 GI ER5816 8"7489 440.863 

8"7489 440,863 PM741 
SN74S289 

ER5916 /LPB2200 AMD AM27LSOO SN74S289 SSS741 
InlBI 2816 3824 AM29721 /LPB74LS05 Fairchild 74LS05 Raytheon RC741 
National NMC2816 Fairchild 93421 Hitachi HD74LS05 RM741 

NCR2168 GI ER5716 3683 93L420 Motorola SN74LS05 RCA CA3056 
Hitachi HII48016 3789 93L421 National DM74LS05 CA741 
Motorola MCM2816 Intel 3106 Raytheon 74LS05 Signetics /LA741 

NCR2811 GI ER2055 MMI 5531 SGS T74LS05 SiliconG SG300 
ER2810 6531 Signetics 74LS05 SG741 

Nitron NC7810 4256 TI 81174LS05 834 TI /LA741 r-----' 
Motorola 

NCR3400 GI ER3400 National 93L420 /LPB74LS161 AMD SN74lS16, Thomson-CSF SFC2741 
Hughes HNVM3704 931421 Fairchild 74LS161A Toshiba TA7504 
Nitron NC7451 DM54S200 Hitachi HD74LS161A /LPC154 AMD LM108 

NCR52001 ,Xicor X2001 DM74S200 Motorola SN74lS161A AD ADI08 3153 
NCR52002 Xicor X2002 Signetics 54S200 National DM74LS161 Fairchild /LA108 ~ NCR52004 Xicor X2004 54S201 Raytheon 74LS161 /LA725 
NCR52210 Xlcor X2210 3998 74200 Signetics 74LS161A Intel ISBC108 

I NCR52801 /.Iolorola 1.IC1.I2801 N82S116 TI 81174lS161A 889 Intersil ICL 108 
3839.3847 

N82S16 /LPC141 AMD LM305 LM108 
NCR7033 Nitron NC7033 

S82S116 Fairchild /LA305 MicroPwr MP5501 

S82S16 Intersil LM305 MP5505 
NEC-Electron Division TI SN54LS200 National LM305 1.IP5508 401.3292 

SN54S200 OP-05 
/LPB10142 TI SN10102 SiliconG SG305 

I 
SN54S201 Thomson-CSF SFC2305 OP08 

/LPB10148 Hitachi HD10148 SN74LS200 /LPC142 National LM304 Motorola lMl08 
1.1010rola 1.1 C 1.11 0148 3839 SN74S200 SiliconG SG304 National LM108 .~ 
Signetics 10148 81174S201 440.905 Thomson-CSF SFC2304 lMl08A 
TI SN10148 /LPB2289 AMD 3101 PMI OP-05 0 

/LPB10161 Fairchild Fl0161 /LPC1458 AMD 1458 
3101A OP-06 

Hitachi HD10161 1558 
OP-07 3110101 AM1458 .ffi! , 

Motorola MC10161 AM27lS02 op-oa 
Signetics 10161 AM27S02 

Exar XR1458 OPOl 

I 
/LPB2089 AMD 3101 AM3101 

XR,588 PM10a 
3101A AM3101A 

XR4558 PM725 
3110101 AM5489-1 

Fairchild /LA 1458 Raytheon lMl08 
AM27LS02 AM54S289 

/LA1558 RC725 
AM27S02 AM7489-1 Harris HA-2650 3234.3287 RM725 
AM3101 AM74S289 HA-2655 3234.3287 RCA CA3493 3351 
AM3101A SN54S289 HA-2665 Signetics LM108 
AM5489-1 SN74S289 Hitachi HA 17458 SiliconG SG108 
AM54S289 Fairchild 54S289 Motorola MC1458 TI /LA714 
AM7489-1 7489 MC1558 /LPC1555 Cherry CS555 
AM74S289 74S289 MC4558 Exar XR555 ---....: 
SN54S289 Hitachi HD7489 MC4558C XR555M 
SN74S289 HD74S289 RC1558 Fairchild /LA555 

Fairchild 54S289 Intel 3101 RC4558 Hitachi HA17555 
7489 Intersil 5501 National LM1458 Motorola MC1455 
74S289 MMI 5560 LM1558 MC1555 

Hitachi HD7489 6560 NEC-Electron /LPC4558 National LM555 
HD74S289 Motorola 4064 PMI OP-14 Raytheon RC555 Intel 3101 National DM5489 PM1458 RM555 Intersil 5501 DM54S289 PM1558 RCA CA355 MMI 5560 DM7489 Raytheon RC1458 CA555 6560 DM74S289 RC1558 Sanyo LB8555 Motorola 4064 

National DM5489 
DM7589 RC4558 Signetics NE555 

DM54S289 
DM8589 RM1558 SE555 
MM54S289 RM4558 SiliconG SG555 DM7489 MM74S289 RCA CA1458 TI NE555 DM74S289 

DM7589 CA1558 SE555 

DM8589 LM1458 /LPC156 MlcroP\Vr 1.IP5508 401.3292 

MM54S289 LM1558 OP-05 

MM74S289 RC4558 OP08 
SSS1458 National LM10a 
SSS1558 PMI OP-08 

Sanyo LA6458A Raytheon LM108 
Signetics MC1458 SiliconG SG108 

MC1558 TI /LA714 
NE4558 /LPC157 AD AD301 

SiliconG SG1458 Fairchild LM301 
SG1558 /LA301A 

TI MC1458 Intersil AD301 
MC1558 Motorola LM301 
RC4558 National LM301 
RM4558 LM301A 

• Discontinued The manufacturers report their devices can be used as direct replacements . 
Performance details often differ, so compare the specifications considering your requirements. 
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NEC-Electron Division !,PC301 Intersil AD301 !,PC4558 Hmls HA-2650 3234,3287 !,PC624 National DAC-0800 

(Cont'd) Motorola LM301 HA-2655 3234,3287 DAC080D 3320 
National LM301 HA-2665 DAC0801 

!,PC157 NEC-Electron !,PC30 1 LM301A Hitachi HA17458 DACOB02 3320 
Raytheon LM301 NEC-Electron !,PC157 Motorola MC1458 DAC0806 
RCA CA301 Raytheon LM301 MC1558 DAC0807 

LM301 RCA CA301 MC4558 DACOBOB 3320 
Signetics LM301 LM301 MC4558C PMI DAC-08 
SiliconG SG301 Signetics LM301 RC1558 DAC-09 
TI LM301 SiliconG SG301 RC4558 DAC-1408 

LM301A TI LM301 National LM1458 DAC-1508 
Thomson-CSF SFC2301 LM301A LM1558 DAC1408 
Toshiba TA7506 Thomson-CSF SFC2301 NEC-Electron !,PC 1458 DAC1508 

!,PC159 AMD LM218 Toshiba TA7506 PMI OP-14 Raytheon DAC-08 
LM318 !,PC311 AMD LM311 PM1458 Signetics MC1408 

AD AD51B 3155 AD AD311 PM1558 MC1508 
Fairchild !,A318 Fairchild !,A2903 Raytheon RC1458 SE5008 
National LM218 !,A311 RC1558 SE5009 

LM318 Intersil LM311 RC4558 !,PC725 AD AD510 
TI LM218 Motorola LM2903 RM1558 AD517 

LM318 LM311 RM4558 ADDP-07 3153 
!,PC251 AMD 747 National LU2903 3317 RCA CA1458 Burr-Brown 3510 

Fairchild !,A747 U,I311 3317 CA1558 Datel AM-430 
Hitachi HA17747 NEC·Electron !,PC271 LM1458 AM-490-2 
Motorola MC1747 PMI PM311 LM1558 Fairchild IIA714 
National LM747 

Raytheon LM311 RC4558 Harris HA-2900 
PMI OP·04 

RCA CA311 SSS1458 HA-2905 
PM747 

LM311 SSS1558 HA-5130 
Raytheon RC747 , HA-5135 

RM747 Signetics LM2903 Sanyo LA6458A 
MicroPwr MP517 

RCA CA747 LM311 Signetics MC1458 
MP5505 

Signetics !,A747 SiliconG SG311 MC1558 
MP5507 

SiliconG SG747 TI LM2903 NE4558 
OP·05 

TeledyneS 747 LM311 SiliconG SG1458 
OP·07 

TI !,A747 Thomson·CSF SFC2311 SG1558 
National LH0044 3342 

!,PC255 Jairchild !,A709 SFC3111 TI MC1458 
PMI OP·05 

. Hitachi HA1303 !,PC319 AMD LM319 MC1558 
OP·07 

Motorola MC1709 National L1.1319 3317 RC4558 
Raytheon OP·07 

National LM1709 Signetics LM319 RM4558 TeledyneP 1340 
LM709 !,PC324 AMD LM324 !,PC4741 AMD LM148 TI OP·07 

NEC·Electron !,PC55 Exar XR34D3 3Z07 LM248 !,PC741 AMD 741 
Raytheon RC709 XR3403C LM348 SSS741 

RM709 Fairchild !,A324 Exar XR4212 AD AD741 3153 RCA CA3038 !,A3403 Harris HA-4741 Fairchild 3871 TI !,A709 Motorola LM324 MicroPwr MP5511 IIA741 Thomson·CSF SFC2709 MC3403 Motorola MC4741 Hitachi HA17741 Toshiba TA7502 National LM324 National LM148 Intersil AD741 !,PC271 AMD LM311 NEC·Micro !,PC324 LM248 ICL741 AD AD311 Raytheon LM324 LM348 MicroPwr MP5501 Fairchild !,A2903 RC3403 PMI OP-ll ~1P550Z 401,3Z9Z !,A311 RC4137 Raytheon HA4741 OP·02 Intersil LM311 RCA CA324 LM148 Mostek MK3871 Moto'rola LM2903 LM324 LM348 Motorola LM741 LM311 Sanyo LA6324 RC4156 MC1741 National LI.IZ9D3 3317 Signetics LM324 RM4156 National LM741 L1oI311 3317 MC3403 TI LM148 NEC-Electron IIPC 151 NEC·Electron !,PC311 SiliconG SG324 LM248 PMI OP·02 PMI PM311 TI LM324 XR4156 OPDl Raytheon LM311 MC3403 !,PC51 Motorola MC1712 PM741 RCA CA311 !,PC339 AMD LM339 !,PC55 Fairchild !,A709 SSS741 LM311 
Signetics LM2903 LM339A Hitachi HA1303 Raytheon RC741 

LM311 Fairchild !'A339 Motorola MC1709 RM741 
SiliconG SG311 Hitachi HA17901 National LM1709 RCA CA3056 
TI LM2903 Motorola LM339 LM709 CA741 

LM311 !lalianal L1.1339 3317 NEC·Electron !,PC255 Signetics !,A741 
Thomson·CSF SFC2311 NEC·Micro !,PC339 Raytheon RC709 SiliconG SG300 

SFC3111 PMI CMp·04 RM709 SG741 
!,PC2901 Fairchild !,A2901 PM339A RCA CA3038 TI !,A741 

!,A3302 Raytheon LM339 TI !,A709 Thomson·CSF SFC2741 
Motorola LM2901 RCA CA339 Thomson·CSF SFC2709 Toshiba TA7504 

MC3302 CA339A Toshiba TA7502 !,PC7B05 AMD LM309 
National LM2901 LM339 !,PC603 PMI DAC·01C Fairchild !,A309 

LM3302 SiliconG SG339 !,PC61O PMI DAC·02C !,A7B05 
PMI CMp·04 TI LM339 !,PC624 AMD 140B Lambda LLM309 
Raytheon LM2901 !,PC358 Motorola LM35B 1508 LMC7805 

RV3302 National LM35BA AM150B LIIA7B05 
RCA CA3302 RCA CA358A SSS140B Motorola LM309 
Signetics LM2901 LM358 AD AD140B MC7B05 

MC3302 Sanyo LA635B ADDAC·OB 3164 National LM309 
SiliconG SG3302 Signetics LM35B Datel DAC·OBB LM7805 
TI LM2901 NE532 DAC·18BC SGS L7B05 

LM3302 TI LM35B DAC·IC8B L7Bl0 
!,PC2902 Fairchild !,A2902 !,PC3911 National LM3911 DAC-IC8BC 26Z1 SiliconG SG309 

Hitachi HA17902 !,PC455B AMD 1458 DAC-ICBBM SG340-05 
Motorola LM2902 1558 Fairchild DAC-OB SG340-5 
National LM2902 AM1458 MAOB02M TI !,A7B05 
Raytheon LM2902 Exar XR1458 !,AOBOl Thomson-CSF SFC2309 
TI LM2902 XR1588 !,AOB02 Toshiba TA7BOO5 

!,PC301 AD AD301 XR4558 Motorola DAC-OB !,PC7808 Fairchild !,A7BOB 
Fairchild LM301 Fairchild !,A145B MC140B Lambda LMC7BOB 

!,A301A !'A1558 MC150B LIIA7B08 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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NEC-Electron Divi3ion !,PC78M08 Sanyo L78M08 EA2708 Hitachi HN462708 EA8364 GTEMicro 2364 

(Cont'd) TI !,A78M08 Motorola MC27A08 Intel 2364 
!,PC78M12 Fairchild !,A78M12 MCM2708 Intersil IM7364 

!,PC7B08 I.Iolorola 1.IC7808 3294 Motorola MC78M12 National MM2708 MicroPwr MP2364 
SiliconG SG340-8 lIalional L1.1341-12 3300 Panasonic MN2708 Mostek MK36000 

SG7808 1I.1342-12 3299 Rockwell 2708 I.Iolorola 1.ICI.I68364 3840 
TI LM340-8 LM78M12 SGS M2708 National MM52164 

!,A7B08 NEC-Micro !,PC78M12 TI TMS2708 MM5235 
!,PC7812 Fairchild !'A7812 Sanyo L78M12 ~EA2716 AMD 2716 NEC-EA LA8364 

Lambda LMC7812 !,PC78M15 Fairchild !,A78M15 Fairchild F2716 NEC-Micro !,PD2364 
LI'A7812 Motorola MC78M15 Fujitsu M8M2716 Rockwell R2364 

I.'olorola I.IC7812 3294 lIalional l/.I341-15 3300 Hitachi HII462716 3789 SGS M36000 
National LM7812 L1.1342-15 3299 Inlel 2716 3818.3822 Signetics 2364 
SGS L7812 LM78M15 M2716 2664A 
SiliconG. SG7812 NEC-Micro !,PC78M15 Mitsubishi M5L2716 SMC ROM36000 
TI I'A7812 Sanyo L78M15 r.~o:t:!; r.~K2715 Synort6k SY23G4 
Toshiba TA78012 !,PD23128 Signetics 23128· Motorola MCM2716 TI TMS4764 

!,PC7815 Fairchild !,A7815 National MM2716 Toshiba TM2364 
!,A78L 15 NEC-Electronic Arrayo NEC-Micro I'PD2716 LA8364 AMD 9264 

Lambda LMC7815 Divioion OKI /.ISM2716 3873 9265 
L!,A7815 Panasonic MN2716 AMI S68364 

1.I010roia MC7815 3294 8332 AMD AM9233 SGS M2716 S6811364 3613 
MC78L 15 AI.II S2333 3608 TI TMS2516 GTEMicro 2364 

lIalional LI.1340·15 3299 CSG MPS2333 EA8308 AMD 8308 Intel 2364 
LI.1340LA·15 3299 Fairchild F3533 9208 intersil IM7364 
LM340T-15 GI R03·9333 I.Iolorola 1.IW68A308 3840 MicroPwr MP2364 
LM7815 Intel 2332 NEC-Micro !,PD2308 Mostek MK36000 
LM78L 15 NEC-EA EA8333 EA8316 AMD AM9218 1.1010rola r.1 CI.I 68364 3840 -

NEC-Electron !,PC78L 15 RCA CDM5332 AMI S68318 National MM52164 
SGS L7815 Signetics 2332 CSG MPS2316 MM5235 
SiliconG SG340·15 Synerlek SY2333 3950 Fairchild 3516 NEC-EA EA8364 

SG7815 Toshiba TM2332 68316 NEC-Micro !,PD2364 
TI LM340·15 Universal UM2333·45 68316E Rockwell R2364 

I !,A7815 ~EA2114 AMD 2114 F3516 SGS M36000 ... 
!,A78L 15 9114 F35316 Signetics 2364 0 

Toshiba TA78015 CSG MCS2114 F68316 1281 2664A 
!,PC7818 Fairchild !,A7818 MPS2114 GI R03-8316 SMC ROM36000 Q 

Lambda LMC7818 EMM 2114 R03-9316 Synertek SY2364 
SiliconG SG340-18 Fairchild F2114 GTEMicro 2316 TI TMS4764 ... 

SG7818 Fujitsu M88114 Intel 2316 Toshiba TM2364 8 TI LM340·18 GTEMicro 2114 Mostek MK34000 UPD2/8364-30 AMD AM9264 
I'A7818 Hitachi 472114 Motorola MCM68316 AMI S4264 

I I'PC7824 Fairchild I'A7824 HM2114 MCM68A316 GTEMicro 2364·3 
Lambda LMC7824 HM472114 MM2316 Mostek MK36000·5 '·'1 

LI'A7824 Intel 2114 National MM52116 Signslics 2664A·30 3907 e 
Motorola MC7824 2114A MM5258 Synertek SY2364-3 0 

SGS L7824 Intersil 2114 NEC-EA EA2316 Toshiba TMM2364 
SiliconG SG7824 IM2114 NEC-Micro I'PD2316 Weitek SC8164 

~~ TI LM340-24 MicroPwr MP2114 OKI MSM3870 I'PD2/83128 A/.1I S23128 3610 
I'A7824 MP2114C Rockwell R2316 National S2128 ~' 

I'PC78L05 Fairchild I'A78L05 Mitsubishi M5L2114 SGS M2316 SIGnelics 23128·30 3901 (~ 
Motorola MC78L05 Motorola MCM2114 Signetics TDA2600 I'PD2/83256 Mostek MK38000 

~ National LM340LA-5 MCM21l14 TI SBP8316 Toshiba TMM23256 
LM78L05 National MM2114 Toshiba TMM331A 

TI I'A78L05 NEC·Micro I'PD2114 EA8332 AMD 9232 IPD2/8364-20 AMD AM92640 § I'PC78L08 Motorola MC78L08 OKI r~Sr.I2114 3873 AMI S68322 AMI S68B364 
TI I'A78L08 Panasonic MN2114 S68A332 Fairchild F-3564-25 

I'PC78L 12 Fairchild I'A78L 12 Supertex CM2114 CSG MPS2332 Mostek MK36000·4 
Motorola MC78L 12 Synerlek SY2114 3941 Fairchild F3532 Motorola MCM67365-25 
lIalicnal L1.1340LA·12 3299 TI TMS4045 GI R03·9332 Signetics 2064-20 

lM78l12 TMS40l45 GTEMicro 2332 Synertek SY2364·2 i...--

TI I'A78L 12 Toshiba TMM314 Intersil IM7332 
I'PC78L 15 Fairchild I'A7815 TMM314A Motorola MC68332 IPD2/8364·35 AMD AMD264 

I'A78L 15 EA2316 AMD AM9218 MCM68332 
Lambda LMC7815 AMI S6831B 1.1Cf.l68A332 3840 NEe-Microcomputer Divioion 

LI'A7815 CSG MPS2316 National MM52132 
r.lolorola 1.IC7815 3294 Fairchild 3516 NEC-Micro I'PD2332 2118 AMD AM4516 

MC78L 15 68316 RCA CDM5333 Fujitsu MB8118 
lIalional lI.I340·15 3299 68316E Rockwell R2332 Hitachi HM4816 

lI.I340LA·15 3299 F3516 SiliconG SG3532 HM4816A 
LM340T-15 F35316 SMC ROM4732 Intel 2118 
LM7815 F68316 1281 Syncrtsk SY2332 3950 Intersil IM7118 
LM78L 15 GI R03-8316 TI 4732 Mostek 4516 

NEC·Electron I'PC7815 R03·9316 TMS4732 MK4516 
SGS L7815 GTEMicro 2316 Toshiba TMM333 National NMC5295 
SiliconG SG340-15 Intel 2316 Universal UM2332 TI TMS4516 

SG7815 Mostek MK34000 EA8333 AMD AM9233 8156-2 Intel 8156-2 
TI LM340-15 Motorola MCM68316 AI~I S2333 3608 8255A AMD 8255A·5 

I'A7815 MCM68A316 CSG MPS2333 9555 
I'A78L 15 MM2316 Fairchild F3533 08255 

Toshiba TA78015 National MM52116 GI R03-9333 108255 
I'PC78M05 Fairchild I'A78M05 MM5258 Intel 2332 P8255 

Motorola MC78M05 NEC-EA EA8316 NEC-EA 8332 Intel 8255A~5 

lIalianal LU341·5 3300 NEC-Micro I'PD2316 RCA COM5332 08255 
lM342-05 OKI MSM3870 Signetics 2332 108255 
LM78M05 Rockwell R2316 Synertek SY2333 3950 P8255 

NEC·Micro I'PC78M05 SGS M2316 Toshiba TM2332 National INS8255 
Sanyo L78M05 Signetics TDA2600 Universal UM2333-45 NEC-Micro I'PB8255 
TI I'A78M05 TI SBP8316 EA8364 AMD 9264 I'PD8225 

I'PC78M08 Fairchild I'A78M08 Toshiba TMM331A 9265 I'PD8255 
Motorola MC78M08 EA2708 AMD 2708 AMI S68364 P08212 AMD 08212 
NEC-Micro I'PC78M08 Fairchild F2708 S68A364 3613 Intel 08212 

~ Discontinued The manufacturers report thetr deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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NEC-Microcomputer Division "PB426 MMI 5353 "PB8284 Intel 8284 "PD2114 Intel 2114 

(Cont'd) 53S1641 3836 "PB8286 AMD 8304 2114A 
6353·1 3826 DP8304 Intersil 2114 

PD8216 AMD D8216 63S1641 Intel 8286 IM2114 
Intel D8216 3826.3836 8304 MicroPwr MP2114 

PD8224 AMD D8224 Motorola MCM7643 National DP8304 MP2114C 

Intel D8224 MCM7643M "PB8287 Intel 8287 Mitsubishi M5L2114 

PD8226 AMD D8226 National 74S573 "PB8288 Intel 8288 Motorola MCM2114 

Intel D8226 DM54S573 "PC324 AMD LM324 MCM21L 14 

PD8228 AMD D8228 DM54S573A Exar XR3403 3207 National MM2114 

Intel D8228 DM74S573 XR3403C OKI MStl2114 3873 

PD8286 AMD D8286 
Raytheon 29641 Fairchild "A324 Panasonic MN2114 

Intel D8286 Signetics 82HS137 "A3403 Supertex CM2114 

PD8287 AMD D8287 
825137 Motorola LM324 Synartek SY2114 3941 
N825137 MC3403 TI TMS4045 

Intel D8287 S82HS137 National LM324 TMS40L45 
UPA2001 Exar XR2001 S82S137 NEC·Electron "PC324 Toshiba TMM314 

XR2201 3200 TI TBP24S41 Raytheon LM324 TMM314A 
Fairchild 9665 440.3968 RC3403 "PD2147 AMD 9147 
Mitsubishi M54524 TBP24Sml RC4137 AMI 4017 
1.lolorola 1.ICI411 2753 440.3968 RCA CA324 Fujitsu MBM2147 

ULN2001 TBP28S41 LM324 Hitachi HM4847 
XR2201 TBP28S41M Sanyo LA6324 HM6147 3789 

RIFA PBD352301 "PB8212 AMD 3212 Signetics LM324 Intel 2147 
PBD352311 8212 MC3403 Intersil 2147 

Sanyo LB1231 Intel 8212 SiliconG SG324 ITT 4547 
SGS L201 National DP8212 TI LM324 Motorola MCM2147 

~ Signetics ULN2001 INS8212 MC3403 National MM2147 

~~~ 5iliconG SG2001 11 S::54S412 945 "PC339 AMD LM339 Synerlek SY2147 3941 

tll."'~'~'\~ SG3851 S"74S412 945 LM339A TI TMS2147 
~.. ";j Sprague ULN·2001 "PB8214 AMD 8214 Fairchild "A339 Toshiba TMM315 

r~i ULN·2021 Intel 8214 Hitachi HA 17901 Universal UM2147 
""""~" 

ULS·2001 National INS8214 Motorola LM339 "PD2167 Hitachi HI.16167 3789 .~~~y 
ULS·2011 "PB8216 AMD 8216 Nalional LI.l339 3317 IMS 1400 

:;1~\ TI SN75466 Intel 8216 NEC·Electron "PC339 , lOT IOT6167 

ULN2001 National DP8216 PMI CMp·04 Intel 2167 

Toshiba TD62001 IN58216 PM339A "PD2308 AMD 8308 

i.'~: TD62101 "PB8224 AMD 8224 Raytheon LM339 9208 

.. ~: UPA2002 Exar XR2002 Intel 8224 RCA CA339 Molorola "'C~'68A308 3840 

",~ XR2202 3200 National DP8224 CA339A NEC·EA EA8308 

I~ 
Fairchild 9666 INS8224 LM339 "PD2316 AMD AM9218 

MC1412 "PB8226 AMD 8226 SiliconG SG339 AMI S6831B 

Mitsubishi M54525 Intel 8226 TI LM339 CSG MPS2316 
~. , 

"PC78M05 Fairchild "A78M05 Fairchild 3516 
I.Iolorola r.1C1412 2753 National DP8226 

Motorola MC78M05 68316 ',0 ULN2002 IN58226 
Jtl::.; ~ "PB8228 AMD 8228 llalional LM341·5 3300 68316E 

'" 'if 
RIFA PBD352304 

Intel 8228 LM342-05 F3516 

:r,~ 
PBD352314 

National DP8228 LM78M05 F35316 
Sanyo LB1232 

INS8228 NEC-Electron "PC78M05 F68316 1281 
,.~ SGS L202 

TI SN74S428 946 5anyo L78M05 GI R03·8316 

r,; Signetics NE56202 
TII.18228 3980 TI "A78M05 R03·9316 

.;['n SiliconG SG2002 
"PB8237·5 Intel 8237·5 "PC78M08 Fairchild "A78M08 GTEMicro 2316 

!'.::;,l:; Sprague ULN-2002 
"PB8238 AMD 8238 Motorola MC78M08 Intel 2316 

!'{!~~ 
\ ULN·2022 

Intel 8238 . NEC-Electron "PC78M08 Mostek MK34000 
ULS·2002 National DP8238 Sanyo L78M08 Motorola MCM68316 

I] 
TI SN75467 INS8238 TI "A78M08 MCM68A316 

ULN2002 TI SN74S438 946 "PC78M12 Fairchild "A78M12 MM2316 
Toshiba TD62002 TII.18238 3980 Motorola MC78M12 National MM52116 

"PB408 AMD AM27S180 
"PB8251 AMD 8251 lialional Lili341·12 3300 MM5258 

AM27S280 9551 LM342·12 3299 NEC-EA EA2316 
Fairchild 93450 D8251 

LM78M12 EA8316 
93Z450 3652 ID8251 NEC-Electron "PC78M 12 OKI MSM3870 

Fujitsu MB7131 3679 MD8251 
Sanyo L78M12 Rockwell R2316 

Harris HM7680 P8251 "PC78M15 Fairchild "A78M15 SGS M2316 
MMI 5380·1 Intel 8251A 

Motorola MC78M15 Signetics TDA2600 
6380·1 3826 D8251 

Iialional LM341·15 3300 TI SBP8316 
Motolola MCM7680 ID8251 

Lr.l342·15 3299 Toshiba TMM331A 

National DM77S180 MD8251 
LM78M15 "PD2332 AMD 9232 

DM87S180 P8251 
NEC·Electron "PC78M 15 AMI 568322 

DM87S229 National DP8251 
Sanyo L78M15 S68A332 

Raytheon 29630 INS8251 
"PD2101 AMD 2101A CSG MPS2332 

Signetics N82S180 NEC-Micro "PD8251 
91L01 Fairchild F3532 

Intel 8101A GI R03·9332 S82S180 "PD8251A Synertek SY2101 GTE Micro 2332 TI TBP28SA86 SMC COM8251A "PD2102 Intel 8102A Intersil IM7332 TBP28SA86M 3978 Western TR1983 SGS M330 Motorola MC68332 
"PB426 AMD AM27533 "PB8255 AMD 8255A-5 "PD2111 AMD 2111A MCM68332 AM27S33M 9555 91L 11 MCM68A332 3840 

AM27S41 D8255 Intel 8111 National MM52132 
Fairchild 93453 ID8255 Synertek SY2111 NEC-EA EA8332 

93453C P8255 "PD2114 AMD 2114 RCA CDM5333 
93453M Intel 8255A·5 9114 Rockwell R2332 

Fujitsu MB7122 D8255 CSG MCS2114 SiliconG SG3532 
MB7134 108255 MPS2114 SMC ROM4732 

Harris HM76165 P8255 EMM 2114 Synarlak SY2332 3950 
HM7643 National INS8255 Fairchild F2114 TI 4732 
H1.I7643·2 3705 NEC·Micro 8255A Fujitsu MB8114 TMS4732 
HM7643A "PD8225 GTEMicro 2114 Toshiba TMM333 

Hitachi HN25045 "PD8255 Hitachi 472114 Universal UM2332 
Intel 3625A "PB8282 Intel 8282 HM2114 "PD2364 AMD 9264 

M3625 "PB8283 Intel 8283 HM472114 9265 

• Discontinued 
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NEC-Microcomputer Divi!;ion ,"PD4104-3 National MM2141 ,"PD4511 Signetics HEF4511 ,"PD8085 AMO 8085 

(Cont'd) MM5257 SSS SCL4511 8085A 
NMC2141 Solitron CM4511 D8085 

,"PD2364 AMI S68364 NEC-Micro ,"PD4104 Toshiba TC4511 108085 
S68A364 3613 RCA CDM5104 ,"PD5101 Harris 111.\6551 MD8085 

GTE Micro 2364 TI TMS4044 669.1333.3758 P8085 
Intel 2364 Zilog 6104 Intersil IM6551 Intel 8085 
Intersil IM7364 Z6104 National MM74C920 8085A 
MicroPwr MP2364 ,"PD416 AMD 9016 NMC6551 D8085 
Mostek MK36000 AM9016 RCA MWS5101 108085 
r,lclorola 1,ICI.!68364 3840 Fairchild F16K ,"PD6514 Fujitsu MB8414 MD8085 

National MM52164 F4116 Harris HM6514 P8085 
MM5235 Fujitsu MB8116 Hilachl HI.I4334 3789 

Toshiba TMP8085A 
NEC-EA EA8364 Hitachi HM4716 ,"P08086 AMO 08086 

LA8364 Intel 2117 Intersil IM6514 108086 

Ruckwbll R2364 lr:tcr~:1 l~nllS MicroPwr MP6514 r.mS08S 

SGS M36000 ITT ITT4116 Mitsubishi M58981 Intel 8086 

Signetics 2364 Mostek MK4116 National NMC6514 D8086 

2664A Motorola MCM4116 NEC-Micro ,"PD444/6514 108086 

SMC ROM36000 National MM5290 oKI I.IS1.I5115 3873 MD8086 

Synertek SY2364 Panasonic MN4116 RCA MWS5114 ,"P080C35 AMO 8035 

TI TMS4764 SGS 1.14116 MWS5514 08035 

Toshiba TM2364 Siemens HYB4116 Toshiba TC5514 108035 

,"PD2716 AMD 2716 Signetics 2690 ,"P07201 Intel 8272 P8035 

Fairchild F2716 2960 8274 Fujitsu MBL8035 

Fujitsu MBM2716 Signetics 2960 NEC-Micro ,"PD765 Intel 8035 

llitachi HII462716 3789 Sprague UCN4116 ,"PD765 Intel 8272 08035 

InIal 2716 3818.3822 TI TMS4116 8274 
ID8035 r-M2716 Toshiba TMM416 NEC-Micro ,"P07201 
P8035 

Mitsubishi M5L2716 Zilog Z6116 ,"PD780 Mostek MK3880 
National INS8035 

,"PD4164 Fairchild F64K NEC-Micro ,"PD8035 
Mostek MK2716 SGS Z80 
Motorola MCM2716 Fujitsu MB8264 Signetics SCN8035 

National MM2716 MB8265 
Z80-CPU ,"PD80C48 AMD 8048 ; oKI I.ISI,12716 3873 Hitachi HM4864 Z80CPUB Fujitsu MBL8048 

Panasonic MN2716 
I 

Intel 2164 Zilog Z80 1581 Intel 8048 

SGS M2716 Motorola MCM6664 Z80-CPU National INS8048 

TI TMS2516 MCM6665 ,"PD7800 Intel 7800 ) 
NEC-Micro ,"PD8048 

,"P02732 AMO 2732 National NMC4164 ,"PD7801 Intel 7801 Signetics SCN8048 

~ Fairchild F2732 TI TMS4164 ,"P08021 Intel 8021 Toshiba TMP8048 

Hitachi 1111462732 3789 Toshiba TMM4164 Signetics 8021 ,"PD8155 AMO 8155 

Intel 2732 ,"PD443 AMI S6508 ,"PD8022 Intel 8022 D8155 

2732A 3819,3822 Fairchild 4736B ,"PD8035 AMD 8035 ID8155 

I M2732 Harris 11:.16508 D8035 MD8155 

Mitsubishi M5L2732 669,1333.3754 108035 P8155 

National MM2732 Intel 2125A P8035 
Intel 8155 

NMC2732 Motorola MCM2125 Fujitsu MBL8035 
08155 

Toshiba TMM2732 National MM74C929 Intel 8035 
ID8155 

TMM324C NMC6508 D8035 
MD8155 

I Universal UM2732 SSS SCM21C02 P8155 
108035 Toshiba TMP8155 

,"PD2764 Fujitsu MBM2764 Toshiba TC5508 P8035 ,"PD8156 AMD 8156 
Hitachi HN462764 ,"PD444/6514 Fujitsu MB8414 National INS8035 D8156 

1111482764 3789 Harris HM6514 NEC-Micro ,"PD80C35 108156 
Inlel 2764 3820.3822 lIitachi 111.14334 3789 Signetics SCN8035 P8156 

M2764 Intersil IM6514 
,"PD8039 AMD D8039 Intel 8156 8 Intersil 2764 MicroPwr MP6514 

Mostek Mitsubishi M58981 108039 D8156 
MK2764 

National NMC6514 Fujitsu MBL8039 108156 
National NMC2764 

NEC-Micro ,"PD6514 Intel 8039 P8156 
SEED 5133 ,"PD8225 AMO 8255A-5 

oKI 1,\SI,15115 3873 D8039 
Toshiba TMM2764 9555 

,"PD4104 AMD 4044 RCA MWS51i4 ID8039 ~ 08255 
9244 MWS5514 National INS8039 

Toshiba TC5514 Signetics SCN8039 ID8255 
AM9244E P8255 

EMM 4044 ,"PD445 Toshiba TC5047 ~PD8041A AMD 8041 Intel 8255A-5 
Fujitsu 4044 ,"PD446 AD AD515 D8041 D8255 
Hitachi HI.14315 3789 Burr-Brown 3528 P8041 ID8255 
Intel 2141 Fairchild F3528 Intel 8041A P8255 

2141-2 Fujitsu MB8128 D8041 National INS8255 
Intersil IM7141 1.\88416 3676 P8041 NEC-Micro 8255A 
Mostek MK4104 Harris HM6116 ,"PD8048 AMD 8048 ,"PB8255 
Motorola MCM6641 Hitachi HM6116 Fujitsu MBL8048 ,"PD8255 

MCM66L41 IDT IOT6116 Intel 8048 ,"PD8243 AMO 8243 
National MM2141 MicroPwr MP6116 National INS8048 Fujitsu MB8243 

MM5257 Mitsubishi M5K8725 NEC-Micro ,"PD80C48 Intel 8243 
NMC2141 oKI IoISI.I2128 3873 Signetics SCN8048 Signetics 8243 

NEC-Micro ,"PD4104-3 1,ISr.t5128 3873 Toshiba TMP8048 ,"PD8251 AMD 8251 
RCA CDM5104 RCA CDM6116 ,"PD8049 Fujitsu MBL8049 9551 
TI TMS4044 Synertek SY2128 Intel 8049 D8251 
Zilog 6104 SY2129 National INS8049 ID8251 

Z6104 TI TMS4016 
Signetics SCN8049 MD8251 

,"P04104-3 AMO 4044 Toshiba TC5516 P8251 
9244 TMM2016 ,"PD8080 AMO 9080 

Intel 8251A 
AM9244E ,"PD447 Hitachi HM6117 9080A D8251 

EMM 4044 MicrcPwr MP6117 AM9080 108251 
Fujitsu 4044 ,"PD4511 Fairchild F4511 Intel S080A MD8251 
Hitachi H1.I4315 3789 Hitachi H014511 D8080 P8251 
Intel 2141 Mitel MD4511 MD8080 National DP8251 

2141-2 MMI 4511 P8080 INS8251 
Intersil IM7141 Motorola MC14511 National DP8080A NEC-Micro ,"PB8251 
Mostek MK4104 National C04511 INS8080A ,"PD8251A 
Motorola MCM6641 RCA C04511 TI TMS8080 SMC COM8251A 

MCM66L41 SGS HCF4511 TMS8080A Western . TR1983 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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NEC-Microcomputer Division NC2322 ITT DF322 MSM2128 OKI MSM5128 3873 MSM4015 SGS HCF4015 
(Cont'd) Mitel MT4322 RCA CDM6116 Signetics HEF4015 

NC5050 MasterLogic ML50 Synertek SY2128 SSS SCL4015 
ILPD8251A AMD 8251 r,lIcroEng MGC50 4437 SY2129 Solitron CM4015 

9551 Monosil ML50 TI TMS4016 Toshiba TC4015 
08251 NC5100 Exar XRCMA Toshiba' TC5516 MSM4019 Fairchild F4019 
108251 InterdeslG~ I.lCA 4433 TMM2016 National CD4019 
MD8251 MasterLogic ML 100 MSM2716 AMD 2716 RCA CD4019 
P8251 1,IIcroEng P.1GCll0A 4437 Fairchild F2716 Sanyo LC4019 

Intel 8251A Monosil ML 100 Fujitsu MBM2716 SGS HCF4019 
08251 NC5150 Exar XRCMB Hilachl HN462716 3789 Signetics HEF4019 
108251 Interdaslgn r,lCB 4433 Intal 2716 3B1B.3B22 SSS SCL4019 
MD8251 MasterLogic ML 150 M2716 Solitron CM4019 
P8251 r,lIcroEng r,lGC160B 4437 Mitsubishi M5L2716 Toshiba TC4019 

National DP8251 Monosil ML150 Mostek MK2716 MSM4027 Fairchild F4027 
INS8251 NC5200 Exar XRMC Motorola MCM2716 Hitachi HD14027 

NEC-Micro ILPB8251 Intardaslgn mc 4433 National MM2716 Motorola MC14027 
ILPD8251 MasterLogic ML200 NEC-Micro ILPD2716 National CD4027 

SMC COM8251A UlcroEng MGC210C 4437 Panasonic MN2716 MM74C76 
Western TR1983 Monosil ML200 SGS M2716 RCA CD4027 

ILPD8253 AMD 8253 NC5350 Exar XRCMD TI TMS2516 Sanyo LC4027 
08253 Interdaslgn UCD 4433 MSM3870 AMD AM9218 SGS HCF4027 
108253 MasterLogic ML350 AMI S6831B Signetics HEF4027 
P8253 r,!icroEng r,lGC350D 4437 CSG MPS2316 SSS SCL4027 

Intel 8253 Monosil ML350 Fairchild 3516 Solitron CM4027 
08253 NC5500 MasterLogic ML500 68316 MSM4028 Fairchild F4028 

i 
108253 I.1lcroEng I.lGC500 4437 68316E Hitachi HD14028 
P82 Monosil ML500 F3516 Motorola MC14028 

National INS8253 NC5600 MasterLogic ML600 F35316 National CD4028 
ILPD8253-5 AMD 8253-5 I,lIcroEng MGC600 4437 F6B316 12Bl MM74C42 

08253-5 Monosil ML600 GI R03-8316 Sanyo LC4028 
P8253-5 NC7033 NCR NCR7033 R03-9316 SGS HCF4028 

Intel 8253-5 NC7051 GI ER2051 GTEMicro 2316 Signetics HEF4028 
08253-5 NCR NCR2051 Intel 2316 SSS SCL4028 

.~~~ , 

P8253-5 NC7055 GI ER2055 Mostek MK34000 Solitron CM4028 
National INSB253-5 NCR NCR2055 Motorola MCM68316 Toshiba TC4028 

;;'m ILPD8255 AMD 8255A-5 NC7451 GI ER3400 MCM68A316 MSM4049 Fairchild F4049 
I- 9555 Hughes HNVM3704 MM2316 Hitachi HD14049 

.!~ D8255 NCR NCR3400 National MM52116 Motorola MC14049 

J- 108255 NC7810 GI ER2055 MM5258 National CD4049 
,~' P8255 ER2810 NEC-EA EA2316 RCA CD4009 
'?;' Intel 8255A-5 NCR NCR2811 EA8316 CD4049 

." 7: 
DB255 NC8000 Holt HI8000 NEC-Micro ILPD2316 Sanyo LC4049 

,;; 108255 NC91200 Universal HCM1200 Rockwell R2316 SGS HCF4049 

:;;' P8255 NC9360 Universal HCM360 SGS M2316 Signetics HEF4049 

:':# National INS8255 NC9540 Universal HCM540 Signetics TDA2600 SSS SCL4049 
NEC-Micro 8255A NC9720 Universal HCM720 TI SBP8316 Solitron CM4049 

ILPB8255 NC9960 Universal HCM960 Toshiba TMM331A Toshiba TC4049 
~,ra ILPD8225 MSM4069 Fairchild F4069 
"W~ MSM4001 Fairchild F4001 

,~ 
ILPD8257 AMD 8257 

OICI Semiconductor Hitachi HD14001 Hitachi HD14069 
Intel 8257 Motorola MC14069 ';/,r.;, ILPD8259 AMD 08259 Motorola MC14001 National CD4069 

",,,~, IOB259 MSM2114 AMD 2114 National CD4001 
MM54C04 

.:~ MD8259 9114 MM74C02 MM74C04 
P8259 CSG MCS2114 RCA CD4001 RCA CD4069 

~~ 
Intel 8259 MPS2114 Sanyo LC4001B Sanyo LC4069 

DB259 EMM 2114 SGS HCF4001 SGS HC4069 
108259 Fairchild F2114 Signetics HEF4001 HCF4069 
MB259 Fujitsu MB8114 SSS SCL4001 Signetics HEF4069 

~ P8259 GTE Micro 2114 Solitron CM4001 SSS SCL4069 
National INS8259 Hitachi 472114 Toshiba TC4001 SCL4449 

ILPD8279-5 AMD 8279-5 HM2114 MSM4011 Fairchild F4011 Solitron CM4069 
08279-5 HM472114 Hitachi HD14011 Toshiba TC4069 
P8279-5 Intel 2114 Motorola MC14011 MSM4071 Fairchild F4071 

Intel 8279 2114A National CD4011 Hitachi HD14071 
8279-5 Intersil 2114 MM74COO Motorola MC14071 
08279-5 IM2114 RCA CD4011 National CD4071 
P8279-5 MicroPwr MP2114 Sanyo LC4011 MM74C32 

ILPD8355 AMD 8355 MP2114C SGS HCF4011 RCA CD4071 
Intel 8355 Mitsubishi M5L2114 Signetics HEF4011 Sanyo LC4071 
Toshiba TMP8355 Motorola MCM2114 SSS SCL4011 SGS HCF4071 

ILPD8741A Intel 8741A MCM21L 14 Solitron CM4011 Signetics HEF4071 
ILPD8748 Intel 8748 National MM2114 Toshiba TC4011 SSS SCL4071 

National HSBOCX48 1448 NEC-Micro ILPD2114 MSM4013 Fairchild F4013 SOlitron CM4071 
ILPD8755 Intel 8755 Panasonic MN2114 Hitachi HD14013 Toshiba TC4071 
ILPD8755A Intel 8755A Supertex CM2114 Motorola MC14013 MSM4081 Fairchild F4081 

Toshiba TMP8755 Synartsk SY2114 3941 National CD4013 Hitachi HD14081 
TI TMS4045 MM74C74 Motorola MC14081 

Nitron TMS40L45 RCA CD4013 National CD4081 
Toshiba T-MM314 Sanyo LC4013 MM74C08 

NC1400 GI ER1400 TMM314A SGS HCF4013 RCA CD4081 
Mitsubishi M5G1400 MSM2128 AD AD515 Signetics HEF4013 Sanyo LC40Bl 
NCR NCR1400 Burr-Brown 3528 SSS SCL4013 SGS HCF40Bl 

NC2000 Rockwell CRCBOOO Fairchild F3528 Solitron CM4013 Signetics HEF40Bl 
NC2030 Rockwell CRCB030 Fujitsu MBB128 Toshiba TC4013 SSS SCL4081 
NC2257 Motorola MC2257 I.lBB416 3676 MSM4015 Fairchild F4015 Solitron CM4081 
NC2259 Motorola MC2259 Harris HM6116 Hitachi HD14015 Toshiba TC40Bl 
NC2260 Motorola MC2260 Hitachi HM6116 Motorola MC14015 MSM4093 Fairchild F4093 
NC2320 GTE Micro G4320 lOT IOT6116 National CD4015 Hitachi HD14093 

ITT DF320 MicroPwr MP6116 MM74C164 Motorola MC14093 
Mitel MT4320 Mitsubishi M5KB725 RCA CD4015 National CD4093 
Siliconix DF320 NEC-Micro ILPD446 Sanyo LC4015 RCA CD4093 

~ Discontinued 
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01(1 Semiconductor (Cont'd) MN2114 Intersil 2114 MY74SC139 SPI SP74SC139 SL3086 Plessey SL3046 
IM2114 MY74SC240 GTE Micro G74SC240 RCA CA3046 

MSM4093 Sanyo LC4093 MicroPwr MP2114 1.\IIel MD74SC240 702 CA3086 
SGS HCF4093 MP2114C SPI SP74SC240 761 SiliconG SG3086 
Signetics HEF4093 Mitsubishi M5L2114 MY74SC241 GTE Micro G74SC241 SG3821 
SSS SCL4093 Motorola MCM2114 I.lllal I.ID74SC241 702 SG3886 
Toshiba TC409~ MCM21L 14 SPI SP74SC241 761 Sprague ULN-2046 

MSM4520 Fairchild F4520 National MM2114 MY74SC244 GTEMicro G74SC244 ULN-2086 
Hitachi HD14520 NEC-Micro "PD2114 1.\IIel 1.1D74SC244 702 SL3127 RCA CA3127 
Motorola MC14520 OKI /.IS/'!Z114 3873 SPI SP74SC244 761 SL3145 RCA CA3045 
National CD4520 Supertex CM2114 MY74SC245 Fairchild 74LS245 Sprague ULS-2045 
RCA CD4520 Synertok SY2114 3941 GTE Micro G74SC245 SL3146 Motorola MC3346 
Sanyo LC4520 TI TMS4045 I.lllsi 1,ID74SC245 National LM3046 
SGS HCF4520 TMS40L45 702.706 RCA CA3046 
Signetics HEF4520 Toshiba TMM314 Motorola SN74LS245 CA3146 
SSS SCL4520 TW.131411 SPI SP74SC245 761 Si!iccnG SG3045 
Solitron CM4520 MN2708 AMD 2708 Slgnclics 74LS245 779 SG3146 
Toshiba TC4520 Fairchild F2708 N8T245 Sprague ULN-2046 

MSM4538 Motorola MC14538 Hitachi HN462708 11 SII74LS245 913 SL3183 Plessey SL3083 
National CD4538 Motorola MC27A08 MY74SC373 GTE Micro G74SC373 RCA CA3083 
Signetics HEF4538 MCM2708 Mitel 74SC373 CA3183 

MSM4XXX Fairchild 34XXX National MM2708 1.1D74SC373 710 Signetics CA3083 
F4XXX NEC-EA EA2708 SPI SP74SC373 761 CA3183 

Hitachi HD14XXX Rockwell 2708 MY74SC374 GTE Micro G74SC374 SiliconG SG3083 
Motorola MC14XXX SGS M2708 1.11101 1.1D74SC374 710 SG3183 

National CD4XXX TI TMS2708 SPI SP74SC374 761 Sprague ULN-2083 

SGS HCF4XXX MN2716 AMD 2716 MY8865 GTE Micro G8865 SL748 AMD 748 

SSS SCL4XXX Fairchild F2716 Mitel MT8865 LM201 .....---.. 

Solitron CM4XXX Fujitsu MBM2716 Mostek MK8865 AD AD201 

TI TP4000 series Hitachi HII462716 3789 MY8912 GTEMicro G8912 Fairchild "A201 
Toshiba TC4XXX Inial 2716 3818.3822 Intel 2912 "A748 

MSM5115 Fujitsu MB8414 M2716 Mostek MK5912 Intersil LM748 

Harris HM6514 Mitsubishi M5L2716 MK8912 "A748 t..'-. 
Hitachi HI.I4334 3789 Mostek MK2716 PIC1650A GI PIC1650A 1319 Motorola LM201 

I Intersil IM6514 Motorola MCM2716 PIC1655A GI PIC1655A 1319 MC1748 

MicroPwr MP6514 National MM2716 PIC1656 GI PIC1656 1319 National LM201 

Mitsubishi M58981 NEC-Micro "PD2716 SL 1496 Fairchild "A796 LM748 

National NMC6514 OKI IAS/,12716 3873 Motorola MC1496 Raytheon RM748 

NEC-Micro "PD444/6514 SGS M2716 MC1596 RCA CA201 

"PD6514 TI TMS2516 National LM1496 CA748 8 
RCA MWS5114 MN4116 AMD 9016 LM1596 LM748 

MWS5514 AM9016 Plessey SL 1596 Signetics LM201 

~ Toshiba TC5514 Fairchild F16K Signetics MC1496 "A748 

MSM5128 AD AD515 F4116 MC1596 SiliconG SG201 .. , 
Burr-Brown 3528 Fujitsu MB8116 SiliconG SG1496 SG748 

~ Fairchild F3528 Hitachi HM4716 SG1596 TI LM201 

Fujitsu MB8128 Intel 2117 SL 1596 Fairchild "A796 
SN72748P 

IAB8416 3676 Intersil IM7116 Motorola MC1496 "A748 

~ Harris HM6116 ITT ITT4116 MC1596 Thomson-CSF SFC2201 

Hitachi HM6116 Mostek MK4116 National LM1496 SFC2748 

~ IDT IDT6116 Motorola MCM4116 LM1596 SP1648 Motorola MC1648 
SP1650 Motorola MC1650 

MicroPwr MP6116 National MM5290 Plessey SL 1496 
SP1651 Motorola MC1651 ! Mitsubishl M5K8725 NEC-Micro "PD416 Signetics MC1496 
SP1658 Fairchild llC58 

NEC-Micro "PD446 SGS M4116 MC1596 Motorola MC1658 
OKI USM2128 3873 Siemens HYB4116 SiliconG SG1496 SP1660 Motorola MC1660 
RCA CDM6116 Signetics 2690 SG1596 SP1662 Motorola MC1662 
Synertek SY2128 2960 SL3045 Fairchild "A3045 SP1664 Motorola MC1664 

SY2129 Signetics 2960 Hitachi HA1127 SP1666 Motorola MC1666 
TI TMS4016 Sprague UCN4116 National LM3045 SP1668 Motorola MC1668 
Toshiba TC5516 TI TMS4116 RCA CA3045 SP1670 Fairchild llC70 '---

TMM2016 Toshiba TMM416 SiliconG SG3045 Motorola MC1670 
Zilog Z6116 SL3046 Fairchild "A3086 SP1671 Motorola MC1671 

Opticol Electronics Inc. OM200 Signetics OM200 Motorola MC3386 SP1672 Motorola MC1672 
National LM3086 SP1674 Motorola MC1674 

9910 Iialional LHOO02 3342 Philips Plessey SL3086 SP1692 Motorola MC1692 
9932 r:allcnal UI0032 3342 RCA CA3046 SP4040 Siemens SDA4040 

TeledyneP 0032 TAA263 Cherry CS263 CA3086 SP4551 Siemens SDA4041 
9963 lIalional L110063 3342 TAA560 Cherry CS560 SiliconG SG3086 SP8610 Fairchild llC05 
AH0605 Burr-Brown OPA605 SG3821 Motorola MC1699 

Plessey Semiconductors SG3886 Plessey SP8616 

PonoGonic Sprague ULN-2046 SP8611 RCA CA3199 3364 
MP2812 AMD TMS2812 UUl-2086 SP8616 Fairchild llC05 

AN5310 Signetics TDA3570 MP3812 AMD AM2812 SL3081 RCA CA3081 Motorola MC1699 
MN1001 National MM5280 MY5087 AMI S2859 Signetics CA3081 Plessey SP8610 
MN2102 AMD AM9102 GI AY-5-9559 SiliconG SG3081 SP8629 National MM8629 

Fairchild 2102H Mitel MT5087 Sprague ULN-2081 SP8640 Fairchild 95H90 
National MM2102A Mostek MK5087 SL3082 RCA CA3082 Plessey SP8647 
SGS M2102A National TP5087 ' Signetics CA3082 SP8647 Fairchild 95H90 

MN2114 AMD 2114 MY5089 AMI S25089 SiliconG SG3082 Plessey SP8640 
9114 Mitel MT5089 Sprague ULN-2082 SP8656 National DS8627 

CSG MCS2114 Mostek MK5089 SL3083 Plessey SL3183 SP8658 National DS8628 
MPS2114 National TP5089 RCA CA3083 SP8680 Fairchild l1C90 

EMM 2114 MY74SC137 GTE Micro G74SC137 CA3183 Plessey SP8685 
Fairchild F2114 I,litol 1.ID74SC137 697 Signetics CA3083 SP8685 Fairchild llC90 
Fujitsu MB8114 SPI SP74SC137 CA3183 Plessey SP8680 
GTEMicro 2114 MY74SC138 GTE Micro G74SC138 SiliconG SG3083 SP8740 Fairchild llC91 
Hitachi 472114 I.lllal 1,ID74SC138 697 SG3183 SP8793 lIalional DS8616 2771 

HM2114 RCA CDP1873 Sprague ULN-2083 SP9685 AMD AM9685 
HM472114 SPI SP74SC138 SL3086 Fairchild "A3086 SP9687 AMD AM9687 

Intel 2114 MY74SC139 GTEMicro G74SC139 Motorola MC3306 TAB1042 Exar . XR4202 
2114A Mitel 1,ID74SC139 697 National LM3086 TBA120 !lallonal TBA 120 3325.3327 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Plessey Semiconductors BUF-02 PMI BUF-Ol DAC-09 National DAC-OBOO +DAC-76 AMD AM6070 
(Cont'd) BUF-03 OAC0800 3320 +DAC-S6 AMD AM6072 

SiliconG SG110 DACOSOl +DAC-B7 AMD AM6073 
TBA120 Siemens TBA120 SG210 OAC0802 3320 DACOl MicroPwr DACOl 

Signetics TBA 120 SG310 DACOS06 MP5520 
Telefunken TBA120 BUF-03 AMD LM110 DACOB07 PMI DAC-Ol 

TBA440 National TBA440 LM210 OAC0808 3320 tDAC100 MicroPwr MP5560 
Siemens TBA440 LM310 NEC-Electron I'PC624 DAC12 AMD AM6012 

TBA520 Signetics TBA520 Intersil LM110 PMI DAC-OB AD AD562 
TBA530 National TBA530 LM310 DAC-140B Burr-Brown DACS62 

Signetics TBA530 National LM110 
DAC-150B Datel DAC-562 

Telefunken TBA530 
LM210 

DAC140B 
DAC-6Bl 

TBA540 National TBA540 DAC150B 
DAC-6B1C LM310 Raytheon DAC-OB Signetics TBA540 Harris HI562 

Telefunken TBA540 PMI BUF-Ol Signetics MC140B 
TBA550 Signetics TBA550 BUF-02 MC150B H1562-5 

TBA560 National TBA560 SiliconG SGll0 SE500B MlcroPwr MP562 401.2749 

Signetics TBA560 SG210 SE5009 MicroEng MCE-6012 

Telefunken TBA560 SG310 DAC-l0 Datel DAC-IC10B Molorola A0562 2759 

TBA750 Signetics TBA750 CMP-Ol MicroPwr COMP-Ol DAC-l00 MicroPwr DAC-l00 Signailcs AM6012 3383 

TBABOO Fairchild TBABOO COMP-02 DAC-140B AMD 140B DAC-312 

SGS TBABOO PMI CMP-02 150B TeledyneP 406B 
Thomson-CSF TBABOO CMP-02 MicroPwr COMP-Ol AM150B DAC140B AMD 140B 

TBA920 National TBA920 COMP-02 SSS140B 150B 
Signetics TBA920 PMI CMP-Ol AD AD140B AM150S 

TBA950 ITT TBA950 CMP-05 IIalional u.n61 3317 AOOAC-08 3164 SSS140S 
National TBA950 Signetics SE529 

Datel DAC-OSB AD AD140S 
TBA990 National TBA990 CMP05 Fairchild I'A760 

DAC-IBBC AOOAC-08 3164 
Signetics TBA990 DAC-ICSB Datel DAC-OSB Nallonal LM160 3317 OAC-IC8BC 2621 Telefunken TBA990 DAC-Ol Microf1wr DACOl DAC-ICSBM 

DAC-IB8C 
TCABOO Signetics TCABOO MP5520 Fairchild DAC-OB DAC-ICBB 
TDA10B5 Motorola TDA10B5 PMI DACOl MAOB02M OAC-IC8BC 2621 
TDA10B5A Motorola TDA 10B5A DAC-01C NEG-Electron I'PC603 I'AOBOl DAC-ICBBM 
TDA2522 National TDA2522 

DAC-02C NEG-Electron I'PC61O I'AOB02 Fairchild DAC-OB 
Siemens TDA2522 

DAC-OB AMD 140B Motorola DAC-OB MAOB02M 
Signetics TDA2522 

150B MC140B I'AOSOl 
TDA2523 National TDA2523 

AM150B MG150B I'AOB02 
Signetics TDA2523 

National DAC-OBOO Motorola DAC-OB 
TDA2530 Hflachl HI1462532 3789 SSS140B 

Motorola MGM2532 AD AD1408 OAC0800 3320 MC140B 

National MM2532 AOOAC-08 3164 DACOBOl MC150B 

NMC2532 Datel DAC-OBB OAC0802 3320 National DAC-OBOO 

TDA2530 DAC-IBBC DACOB06 OAC0800 3320 

TDA2532 DAC-ICBB DACOB07 DACOBOl 

Siemens TDA2530 OAC-IC8BC 2621 OAC0808 3320 OAC0802 3320 

Signetics TDA2530 DAC-ICBBM 
NEG-Electron I'PC624 DACOB06 
PMI DAC-OB DACOB07 TDA2532 Fairchild DAC-OB DAC-09 OAC0808 3320 SiliconG SG2532 MAOS02M DAC-150S NEC-Electron I'PC624 TI TMS2532 I'AOBOl DAC140S PMI DAC-OS Universal UM2532 I'AOS02 DAC150S 

TDA2540 National TDA2540 Motorola DAC-OS Raytheon DAC-OB 
DAC-09 

Signetics TDA2540 MC140B Signetics MC140B 
DAC-140B 

TDA2541 National TDA2541 MC150B MC1508 DAC-150B 
Signetics TDA2541 National DAC-OBOO SE500B DAC150B 

TDA2560 National TDA2560 OACOIIOO 3320 SE5009 Raytheon DAC-OS 
Siemens TDA2560 DACOSOl DAC-150B AMD 140B Signetics MC1408 
Signetics TDA2560 OAC0802 3320 150B MC1508 

TDA2590 Signetics TDA2590 
DACOS06 AM150S SE500B 

TDA2591 fiational TDA2591 
DACOS07 SSS140B SE500g 

Signetics TDA2591 
OAC0808 3320 AD AD140B DAC150B AMD 140B 

Telefunken TDA2591 
NEC-Electron I'PC624 AODAC-OB 3164 150B 

TDA2593 National TDA2593 Datel DAC-OBB AM150B 
Signetics TDA2593 PMI DAC-09 

DAG-IBBC SSS140S 
Telefunken TDA2593 DAC-140B DAC-ICBB AD AD140B 

TDA440 National TDA440 DAC-150B OAC-IC8BC 2621 AOOAC-08 3164 
SGS TDA440 DAC140B DAC-ICSBM Datel DAC-OBB 
Telefunken TDA440 DAC150B Fairchild DAC-OB DAC-IBBC 

Raytheon DAC-OB MAOB02M DAC-ICBB 
Precision Monolithics Inc. Signeti<;s MC1408 I'AOBOl OAC-IC8BC . 2621 

MC150B I'AOB02 DAC-ICSBM 
BUF-Ol AMD LMll0 SE500B Motorola DAC-OB Fairchild DAC-08 

LM210 SE5009 MC140B MAOS02M ' 
LM310 DAC-09 AMD 140B MC150B I'AOBOI 

Intersil LMll0 150B National DAC-OBOO I'AOB02 
LM310 AM1508 OAC0800 3320 Motorola DAC-OB National LM110 SSS140B DACOBOl MC140B LM210 AD AD140B OAC0802 3320 

MC1508 LM310 AOOAC-08 3164 DACOB06 
National DAC-OBOO PMI BUF-02 Datel DAC-OBB DAC0807 

OAC0800 3320 BUF-03 DAC-IBBC OAC0808 3320 
DACOBOl SiliconG SGll0 

DAC-ICSB NEC-Electron I'PC624 
SG210 PMI DAC-OB OAC0802 3320 
SG310 OAC-Icesc 2621 DAC-09 DACOB06 

BUF-02 AMD LMll0 DAC-ICBBM DAC-140B DACOS07 
LM210 Fairchild DAG-OB DAC140B OAC080B 3320 
LM310 MAOS02M DAC150B NEC-Electron I'PC624 

Intersil LMll0 I'AOBOI. Raytheon DAC-OB PMI DAC-08 
LM310 I'AOB02 Signetics MC140B DAC-09 

National LMll0 Motorola DAC-OB MC150B DAC-140B 
LM210 MC140B SE500B DAC-150B 
LM310 MC150B SE5009 DAC140B 

• Discontinued 
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PrCCi3ion MonolithiC3 Inc. 
(Cont'd) 

DAC1508 Raytheon DAC-08 
Signetics MC1408 

MC1508 
SE5008 
SE5009 

DMX-88 AD AD7501 
Burr-Brown MPC8S 
Oalsl IAX-80B 2622 
Fairchild F4051 
Harris HI1818 

HI508 
HI508A 

Hitachi 1101';051 
Intersil IH6108 
MicroPwr MP7501 

MP7508 
Motorola MC14051 
Ilalional LF11508 3318 

LF13508 
PMI MUX-08 

MUX-88 
RCA CD4051 
SGS HCF4051 
Signetics HEF4051 
Siliconix DG508 

DG508A 2B04 
TeledyneP 4554 

MUX-08 AD AD7501 
Burr-Brown MPC8S 
Dalal lAX-BOB 2622 
Fairchild F4051 
Harris HI1818 

HI508 
HI508A 

Hitachi HD14051 
Intersil IH6108 
MicroPwr MP7501 

MP7508 
Motorola MC14051 
lIalional LF11508 3318 

LF13508 
PMI DMX-88 

MUX-88 
RCA CD4051 
SGS HCF4051 
Signetics HEF4051 
Siliconix DG508 

DG508A 2804 
TeledyneP 4554 

MUX-16 AD AD7506 
Burr-Brown MPC16S 
Dalal 1AV-1606 2622 

MX-1606 2622 
Fairchild F4067 
Harris HI1840 

HI506 
HI506A 

Intersil IH6116 
MicroPwr MP7506 
Motorola MC14067 
RCA CD4067 
SGS HCF4067 
Signetics HEF4067 
Siliconix DG506 

MUX-24 Burr-Brown MPC4D 
Datal MXD-4D9 2622 
Fairchild F4052 
Harris HI509 

HI509A 
Intersil IH6208 
MicroPwr MP7509 
Motorola MC14052 
Nalional LFl1509 3318 

LF13509 
RCA CD4052 
SGS HCF4052 
Sianetics HEF4052 
Siliconix DG509 

DG509A 2804 
TeledyneP 4553 

MUX-28 AD AD7507 
Burr-Brown MPC8D 
Dalal rAVO-807 2622 

f.1XD-807 2622 
Harris HI507 

HI507A 
Intersil IH6216 
MicroPwr MP7507 

~ Discontinued 

© Ie MASTER 1983 

ALTERNATE SOURCE DIRECTORY 
Ihnulaclurer Replacemanl IC Mastlr Manullclunr Repllcemenl ICl.luler 
Davlce Source Davlca Pigi Davici Source Dlvlce Page 

MUX-28 Siliconix DG507 OP-17 MicroPwr OP-17 
DG507A 2B02 OP-19 Intersil ICL741HS 

TeledyneP 4551 OP-25 Exar XR072 
MUX-88 AD AD7501 Fairchild I'AF772 

Burr-Brown MPC8S TI TL072 
Datal /.IX-BOB 2622 OP-27 Datel AM-427 
Fairchild F4051 Raytheon OP-27 
Harris HI1818 OPOl AMD 741 

HI508 SSS741 
HI508A AD AD741 3153 

Hitachi HD14051 Fairchild 3871 
Intersil IH6108 I'A741 
MicroPwr MP7501 Hitachi HA17741 

MP7508 Intersil AD741 
Motorola MC14051 ICL741 
::;!~:;::, LFll~C3 3:113 MicroPwr MP5501 

LF13508 1.!P5502 401.3292 
PMI DMX-88 OP-02 

MUX-08 Mostek MK3871 
RCA CD4051 Motorola LM741 
SGS HCF4051 MC1741 
Signetics HEF4051 National LM741 
Siliconix DG508 NEC-Electron I'PC 151 

DG50BA 2B04 I'PC741 
TeledyneP 4554 PMI OP-02 

OP-02 AMD SSS741 PM741 
MicroPwr MP5501 SSS741 

IAP5502 401.3292 Raytheon RC741 
OP-02 RM741 

PMI SSS741 RCA CA3056 
OP-05 AD ADOP-07 3153 CA741 

MicroPwr MP5505 Signetics I'A741 
MP5507 SiliconG SG300 
OP-05 SG741 
OP-07 TI I'A741 

PMI OP-07 Thomson-CSF SFC2741 
Raytheon OP-07 Toshiba TA7504 
TI OP-07 OP05 AMD LM208 

OP-05A RCA CA3493 3351 AD ADZ08 3153 
OP-06 MicroPwr OP-05 Fairchild !LA208 

PMI OP-05 MicroPwr MP5505 
OP-07 1.1P5508 401.3292 
OP-08 OP-05 

OP-07 AD AOoP-07 3153 OP08 
MicroPwr MP5505 Motorola LM208 

MP5507 National LM208 
OP-05 PMI OP-08 
OP-07 PM208 

PMI OP-05 SiliconG SG208 
Raytheon OP-07 TI I'A714 
TI OP-07 OP12 I.!IcroPwr 1.IP5524 401.3292 

OP-08 MicroPwr OP-05 OP24 
PMI OP-05 PMI OP24 

OP-06 OP24 1.!lcroPwr 1.1P5524 401.3292 
OP-07 OP24 

OP-09 Exar XR4136 PMI OP12 
XR4136M OP27 1.licroPwr MP5527 401.3292 

Fairchild 1'A4136 OP27 
MicroPwr' MP5509 OP34 I.1lcroPwr PAP5534 401.3292 
PMI PM4136 OP34 
Raytheon RC4136 OP37 r.l!croPwr I.1P5537 401.3292 

RM4136 OP37 
SiliconG SG4136 PM108 AMD LM108 

SG4136C AD ADI08 3153 
TI RC4136 Fairchild I'Al08 

RM4136 I'A725 
OP-l0 MicroPwr MP5510 Intel ISBC108 

OP-l0 Intersil ICL 108 
OP-ll AMD LM148 LM108 

LM248 MicroPwr MP5501 
LM348 MP5505 

Exar XR4212 1.IP5508 4D1.3292 
Harris HA-4741 OP-05 
MicroPwr MP5511 OP08 
Motorola MC4741 Motorola LM108 
National LM148 National LM108 

LM248 LM108A 
LM348 NEC-Electron I'PC154 

NEC-Electron I'PC4741 PMI OP-05 
Raytheon HA4741 OP-06 

LM148 OP-07 
LM348 OP-08 
RC4156 OPOl 
RM4156 PM725 

TI LM148 Raytheon LM108 
LM248 RC725 
XR4156 RM725 

OP-14 RCA SSS1458 RCA CA3493 3351 
SSS1558 Signetics LM108 

OP-15 MicroPwr OP-15 SiliconG SG108 
OP-16 MicroPwr OP-16 TI I'A714 

The manufacturers report thw deVices can be used as direct replacements, 
Performance details often differ. so compare the specifications considering your requirements. 

Ihnulaclum Raplacemanl ICMuler 
Davici Sourci Davlca Plge 

PMlll AMD LMlll 
AD ADlll 
Fairchild I'Alll 
Intersil LMlll 
MicroPwr COMP-Ol 

COMP-02 
Motorola LMlll 
lIat/cnal Lf.1111 3317 
Raytheon LM111 
Signetics LMlll 
SiliconG SGlll 
TI LM111 
Thomson-CSF SFC2111 

PM139 AMD LM139 
Fairchild I'A139 
Motorola LM139 
lIat/anal LU139 3317 
PMI CMP-04 
Raytheon LM139 
RCA CA139 
Signetics LM139 
SiliconG SG139 
TI LM139 

PM139A AMD LM139A 
Motorola LM139A 
lIat/anal L1.1139A 3317 
PMI CMP-04 
RCA CA139A 
SiliconG SG139A 

PM1458 AMD 1458 
1558 
AM1458 

Exar XR1458 
XR1588 
XR4558 

Fairchild I'A1458 
I'A1558 

Harris IIA-2650 3234.3287 
HA-2655 3234.3287 
HA-2665 

Hitachi HA17458 
Motorola MC1458 

MC1558 
MC4558 
MC4558C 
RC1558 
RC4558 

National LM1458 
LM1558 

NEC-Electron !LPC 1458 
I'PC4558 

PMI OP-14 
PM1558 

Raytheon RC1458 
RC1558 
RC4558 
RM1558 
RM4558 

RCA CA1458 
CA1558 
LM1458 
LM1558 
RC4558 
SSS1458 
SSS1558 

Sanyo LA6458A 
Signetics MC1458 

MC1558 
NE4558 

SiliconG SG1458 
SG1558 

TI MC1458 
MC1558 
RC4558 
RM4558 

PM155 AMD LF155 
Intersil LF155 
Motorola LF155 
lIat/anal LF155 3309 
Signetics LF155 

PM1558 AMD 1458 
1558 
AM 1458 

Exar XR1458 
XR1588 
XR4558 

, Fairchild I'A1458 
I'A1558 

Harris HA-2650 3234.3287 
HA-2655 3234.3287 
HA-2665 
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RBWftAVIO '~ 
OAE Oliver Advanced Engineering ;(' .• v· 
Octagon Octagon Systems Corp. ~\~',~ 
OEI Optical Electronics Inc. ).~ '\~ ~:( '"t "",:"." ::"~: ,,~r 'J"~ ':~~' ~):'" -,.',:. :~,' ":e ;.":~i ' .. ~ 
Ohio Sci Ohio Scientific 
OKI OKI Semiconductor 

Off Omnibyte Omnibyte Corp. /"'. t ;~;I .', Oscar I. S. Oscar Assoc. 
I.,.j, :p'.I,' :.' 

Panasonic Panasonic 

~@~rP~~W PC/M Pacific I Cyber Metrix .. ' .. ·"O .. '~ ;i;:::~ "'., ~I ;,.' "itJ ' "'1: .:"':.' i 
Percom Percom Data Co. · ..... '.: 8:': ........ 1. ' .. '~" 
Phoenix Phoenix Digital Corp. 
Pico Design Pica Design 

~~~~~ 
Polycore Polycore Electronics 

>/:;' lJ >"t0r«l'~::' .. Plessey Plessy Semiconductors 
.i 'L\"~: . "':',: ,>". :':;.'~'r '::" ",~, .. ",~,., PMI' Precision Monolithics, Inc. 

PragDes Pragmatic Design Inc. 
PREMA PREMA GmbH 
Pro-Log Pro-Log Corp. 

Action Ins Action Instruments G\ General Instrument Quay Quay Corp. 
AD Analog Devices . GMS General Microsystems 
ADT Advanced Digital Technology GTE Micro GTE Microcircuits 

Raytheon Raytheon Semiconductor Adapt Sci Adaptive Science Corp. 
Harris Semiconductor RCA RCA Solid State Division AIIvent Advent Products, Inc. Harris RCI Data RCI Data Alphatron Alphatron Heurikon Heurikon Corp. RELMS Relational Memory Systems AMA American Automation Hilevel Hilevel Technology, Inc. Reticon Reticon AMD Advanced Micro Devices Hitachi Hitachi America, Ltd. RIFA RFIA AMI American Microsystems, Inc. Holt Holt Inc. Rockwell Rockwell, Microelectronic Devices Amperex . Amperex Electronic Corp. HP Hewlett-Packard RTC Riehl Time Corporation Analogic Analogic Hughes Hughes Aircraft, Solid State 

Analog Sys Analog Systems Products 
Sanken Sanken Electric APC Applied Micro Circuits Hybrid Sys Hybrid Systems 

Apex Apex Microtechnology Hycom Hycom Incorporated Sanyo Sanyo 
APM Applied Microsystems Corp. SEEQ SEEO Technology, Inc. 
ApplSys Applied Systems Corp. IDT Integrated Device Technology Semi Proc Semi Processes 

Siemens Siemens APT Applied Microtechnology IMI International Microcircuits, Inc. 
Signetics Signetics Aptek Aptek Microsystems . IMP International Array Tech Array Technology Microelectronic Products SGS SGS·ATES Semiconductor 

AWl Analog West IMS Industrial Micro-systems Inc. Sharp Sharp 
Silicon G Silicon General Inconix Inconix Corporation 
Siliconix Siliconix Bedford Bedford Computer Systems Inc. Ind'Tech Inductive Technology 
Silicon Sys Silicon Systems Inc. Burr-Brown Burr-Brown Research Inmos Inmos 
Siltronics Siltronics IntCirEng Integrated Circuit Engineering 
SMC Standard Microsystems Corp. IntCirSys Integrated Circuit Systems 
Solarise Solarise Enterprises CAE Computer Aided Engineering IntCompSys Integrated Computer Systems 
Solitron Solitron Devices Cal Devices California Devices IntCybcr International Cybernetics 
Sprague Sprague Electric Company Cent Data Central Data Corp. Int Micro International Microsystems 

Integrated Technology Corp. SSM Solid State Micro Technology Cermctek Cermetek Int Tech 
for Music CGRS CGRS Microtech Inc. Intech/FMI Intech/Function Modules Inc. 

SSS Solid State Scientific Cherry Cherry Semiconductor Intel Intel 
Stag Stag Microsystems CIC Custom Integrated Circuits I nterd esign Interdesign 
Struc. Des. Structured Design inc. Citel Citel, Inc. Intersil Intersil 
Stynetic Stynetic Systems Com linear Comlinear Corporation Intronics Intronics 
Sunrise Sunrise Electronics CMA Custom MOS Arrays IPI Integrated Photomatrix Inc. 
Sunshine, Sunshine Semiconductor Comark Comark Corp. ITT ITT Semiconductors 
Supertex Supertex Inc. Comdial Comdial Semiconductor 
Symtck Symtek Corp. Comp Auto Computer Automation Kinetic Sys Kinetic Systems Synapse Synapse Corp. Compas Compas Microsystems Kontron Kontron Electronics Synertek Synertek Cont Logic Control Logic Inc. 
Sys Innov Systems Innovations Control Sys Control Systems Microsystems Div. 

Lambda Lambda Semiconductor CreMicro Creative Micro Systems 
Laserdyne Laserdyne Tau Zero Tau Zero Inc. Cromemco Cromemco, Inc. . 

CSC Commodore Semiconductor Group LSI Comp LSI Computer Systems Tektronix Tektronix 
Cubit Cubit Inc. LSI Logic LS I Logic Corporation Telaris (See laserdyne) 
Curtis Curtis Electro Devices, Inc. 

Master Logic Corporation 
Teledyne C Teledyne Crystalonics 

Cybernetic Cybernetic Micro Systems Master Logic Teledyne P Teledyne Philbrick 
Cybersys Cybersystems Matrix Matrix Corp. Teledyne S Teledyne Semiconductor 
Cybertek Cybertek Inc. Matrox Matrox Electronic Systems Telefunken Telefunken 

MCC Microcomputer Control Telephonics Telephonics LSI 
Micrel Micrel Telmos Telmos Data General Data General Micro Eng Micro Circuit Engineering Teltone Teltone Corporation Data I/O Data I/O Micro Innov Micro Innovators TI Texas Instruments Data Trans Data Translation Micropac M:cropac Industries Thomson-CSF Thompson-CSF Components Corp. Datel Datel-Intersil Micro Net M:cro Networks 'TMX TMX Datricon Datricon Corporation Micro Pwr Micro Power Systems Topanga Topanga Data Systems DDC Data Devices Corporation Micro Sci Micro Sciences Corp. Toshiba Toshiba America DEC Digital Equipment Corporation Micro Tech Microcircuits Technology Trans-Data Trans-Data Delco Delco Electronics Micro-Link Micro-Link Corporation TRW TRW-LSI Products DGM Digital Microsystems Micron Micron Technology 

Digelec Digelec Corp. MilerTron MilerTronics 
Unitrode Unitrode Digitek Digitek, Inc. Miller Miller Technology 

Dionics Dionics Inc. Mitcl Mitcl Semiconductor Univ'crsal Universal Semiconductor, Inc. 
Dist Comp Distributed Computer Systems Mitsubishi Mitsubishi Electronics 
Oivers Tech . Diversified Technology MMI Monolithic Memories, Inc . Vantage Vantage Data Products 

Monosil Monosil VTI VLSI Technology, Inc. 
E-HI E-H International, Inc. MonSys Monolithic Systems Corp. Votrax Votrax Mostek Mostek Elind Elind Elettronica Industriale Motorola Motorola Semiconductor EL Instr E & L Instruments MRC MRC Systems Weitek Weitek Corporation EMM EMM Murray Murray Consulting Western Western Digital Emulogic Emulogic Inc. Wintek Wintek Corp. Epson Epson America, Inc. 

pjational National Semiconductor Ell Micro Ell Micro 
NCR NCR Corp., Microelectronics Xi cor, Inc. Exar Exar Integrated Systems Xicor 

Division Xycom Xycom 
HEC-EA NEe I Electronic Arrays Division 

Fairchild Fairchild NEC Electron NEC I Electron Division 
Zendex Zendex Corp. Ferranti Ferranti Electric NEC Micro NEC I Microcomputer Division 
Zilog Zilog Fujitsu A Fujitsu America Nitron Nitron 

Fujitsu Fujitsu Microelectronics, Inc. Nortck Nortek Zymos Zymos Corporation 

© Ie MASTER 1983 
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ARGENTINA, COLOMBIA, 
ECUADOR, VENEZUELA, 
MEXICO, PERU 
Intectra 
2629 Terminal Blvd. 
Mt. View, CA 94043 
Tel. (415) 967-8818 

AUSTRALIA 
A J Distributors Pty Ltd. 
P.O. Box 71 
Prospect, S. Australia 5082 
Tel. 269-1244 
Telex (790) 82635 

AUSTRIA 
LBG GmbH 
Tichtelgasse 10/2/12 
A-1120 Vienna, Austria 
Tel. (0222) 83 41 01 
Telex (847) 134106 

BELGIUM 
J. P. Le Maire 
Rampe Gaulouise la 
1020 Bruxelles, Belgium 
Tel. 02 4784847 
Telex (846) 24610 

BRAZIL 
Filcres Importacao 
Rua Auroraigs 
CEP 01209 
Caixa Postal 18767 
Sao Paulo, Brazil 
Tel. (011) 223 7388 
Telex 113298 

CYPRUS 
MOR Electronics Ltd. 
P.O. Box 4155 
Ramat Gan 52141, Israel 

DENMARI( 
Advanced Electronik 
55, Mariendalsvej 
DK2000, Copenhagen F, Denmark 
Tel. 01 194433 
Telex (855) 22431 

ENGLAND 
Paterson/Steadman & Partner 
4 Gold Street 
Saffron Walden, Essex CB10 IEP 
England 
Tel. 27067 
Telex 81653 

J. B. Tratsart Ltd. 
Dogmersfield Nr. Baskingstoke 
Hampshire RG27 8SU, England 
Tel. 02514 3334 
Telex (851) 8814136 

FRANCE 
Conseilet Promotion 
1 Rue Damiens 
92100 Boulogne, France 
Tel. 621-30-77 
Telex 250030F 

OFFILIB 
48 Rue Gay-Lussac 
75240 Paris, Cedex 05, France 
Tel. 329-2132 
Telex: None 

HOLLAND 
Manudax-Nederland B. V. 
54732G Heeswijk (N.B.) 
Meerstraat 7, Holland PB25 
Tel. 041392901 
Telex (844) 50175 

HONG KONG 
Conmos Products, Ltd. 
Haynein Bldg., 11 th Floor 
1 Tai Yip Street 
Keun Tong, Kowloon 
Tel. 3-684572 
Telex 85448 

INDIA, MALAYSIA, 
SINGAPORE, THAILAND 
Radio & Craft Publications 
4794/23 Bharat Ram Road 
Daryanganj, New Delhi 2, India 
Tel. 277147 
Telex: None 

ISRAEL 
STG International Ltd. 
10 Huberman Street 
P.O. Box 1276 
61012 Tel-Aviv, Israel 
Tel. 248231 
Telex 342229 

ITALY 
Gruppo Editoriale Jackson 
Technoclub 
Direzione Redacione e 
Amministrazione 
Via Rosellini 12 
20124 Milano, Italy 
Tel. 688-0951 

JAPAN 
Asahi Glass Company, Ltd. 
Electronic Components Group 
1-2 Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Tel. (03) 218-5813 
Telex TK4616 

JAPAN (Continued) 
Overseas Data Service Co., Ltd. 
Shugetsu Building, No. 12-7 
Kita-Aoyama 3-chome 
Minato-ku, Tokyo 107, Japan 
Tel. (03) 400-7090 
Telex (781) J26487 

Tokyo International 
Communications, Inc. 
Miyajima Blvd. 
28 Yoyogi 1-chome, Shibuya-ku 
Tokyo 151, Japan 
Tel. 379-2561 
Telex: 33106 

NORWAY, FINLAND, SWEDEN 
Ingenioerforlaget A/S 
Kronprinsens Gate 17 
Boxs 2476 Soli i 
Oslo 2, Norway 
Tel. (02) 11-51-70 
Telex 72400Y 

SOUTH AFRICA 
Suntronika PTY Ltd. 
P.O. Box 46268 Orange Grove 
Johannesburg 2119, South Africa 
Tel. 725-1210 

SPAIN 
Sagitron 
Castello 25, 2, 0 

Madrid 1, Spain 
Tel. 4026085 
Telex (831) 43819 

SWITZERLAND 
W. Stolz AG 
Taefernstrasse 15 
CH-5404 Baden-Daettwil 
Switzerland 
Tel. 056 840151 
Telex (845) 540702 

TAIWAN 
Alfred M. L. Pien 
IBS Publications Ltd. 
P.O. Box 55-879 
Taipei, Taiwan 

TURKEY 
EEMPA Elektronik 
Tersane Cad. Kuthan 38/408 
TR/ Kara Kay, Istanbul 
Turkey 
Tel. (11) 49-6249 
Telex 24429 

WEST GERMANY 
Astronic GmbH 
Winzererstrasse 47d 
8000 Munich 40 
West Germany 
Tel. (089) 309031 
Telex (841) 5216187 
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Ie MASTER 
Manufacturer Replacemenl IC Muter 
Device Source Davlce Page 

Precision Monolithics Inc. 
(Cont'd) 

PM1558 Hitachi HA 17458 
Motorola MC1458 

MC155B 
MC4558 
MC4558C 
RC1558 
RC4558 

National LM1458 
LM1558 

NEC-Electron J.lPC 1458 
J.lPC4558 

PMI OP-14 
PM1458 ' 

Raytheon RC1458 
RC1558 
RC4558 
RM1558 
RM4558 

RCA CA1458 
CA 1558 
LM1458 
LM1558 
RC4556 
SSS1458 
SSS1558 

Sanyo LA6458A 
Signetics MC1458 

MC1558 
NE4558 

SiliconG SG1458 
SG1558 

TI MC1458 
MC1558 
RC4558 
RM455B 

PM156 AMD LF156 
Intersil LF156 
MicroPwr OP-16 
Motorola LF156 
National LF156 3309 
PMI OP-16 
Signetics LF156 

PM157 AMD LF157 
Intersil LF157 
MicroPwr OP-17 
Motorola LF157 
National LF157 3309 
PMI OP-17 

PM208 AMD LM208 
AD A0208 3153 
Fairchild J.lA208 
MicroPwr MP5505 

MP5508 401.3292 
OP-05 
OP08 

Motorola LM208 
National LM208 
PMI OP-08 

OP05 
SiliconG SG208 
TI J.lA714 

PM2108 Intersil LH2108 
National LH2108 3342 

PM2108A Intersil LH2108A 
National LH2108A 3342 

PM211 AMD LM211 
AD AD211 
Motorola LM211 
National LMZ11 3317 
RCA LM211 
Signetics LM211 
SiliconG SG211 
TI LM211 
Thomson-CSF SFC2211 

PM2208 flalional LH2208 3342 
PM2208A Intersil· LH2208A 

National LH2208A 3342 
PM2308 Intersil LH2308 

National LH2308 3342 
Signetics LH2308 

PM2308A Intersil LH2308A 
Ilatlonal LH2308A 3342 

PM239 AMD LM239 I 
Fairchild J.lA239 
Motorola LM239 
Halional U.l239 3317 
PMI CMP-04 
Raytheon LM239 
RCA CA239 

• Discontinued 

2202 

Mlnufacturer Replacement ICMuier Mlnufacturer Replacement Ie Muter Manufactunr Rapllcament IC MlSler 
Device Source Devlca Page Davlce Source Device Page Device Source Device Pagl 

PM239 Signetics LM239 PM725 Motorola LM108 SW-01 Harris HI201 . 
SiliconG SG239 National LM108 MicroPwr MP201 
TI LM239 LM108A National LF11201 3318 

PM239A AMD LM239A NEC-Electron J.lPC 154 LF13201 3318 
Motorola LM239A PMI OP-05 PMI SW-201 
National LM239A 3317 OP-06 
PMI CMP-04 OP-07 

Siliconix DG201 

RCA CA239A OP-08 SW-02 Hatlonal LF13202 3318 

SiliconG SG239A OP01 Siliconix DG202 

PM255 AMD LF255 PM108 SW-05 AD ADG200 

Motorola LF255 Raytheon LM108 Harris HI200 

National LF255 3309 RC725 Intersil IH200 
PM256 AMD LF256 RM725 MicroPwr MP200 

Motorola LF256 RCA CA3493 3351 MP7513 
National LF256 3309 Signetics LM108 Siliconix DG200 

PM257 AMD LF257 SiliconG SG108 SW-201 AD ADG201 
Motorola LF257 TI J.lA714 Harris HI201 
National LF257 3309 PM741 AMD 741 MicroPwr MP201 

PM311 AMD LM311 SSS741 National LF11201 3318 
AD AD311 AD AD741 3153 
Fairchild J.lA2903 Fairchild 3871 

LF13201 3318 

J.lA311 J.lA741 PMI SW-D1 

Intersil LM311 Hitachi HA17741 Siliconix DG201 

Motorola LM2903 Intersil AD741 SW03 National LF13332 3318 

LM311 ICL741 SW04 National LF13331 3318 
National U12903 3317 MicroPwr MP5501 SW7510 AD AD7510 

LM311 3317 MP5502 401.3292 MicroPwr MP7510 
NEC-Electron J.lPC271 OP-02 SW7511 AD AD7511 

J.lPC311 Mostek MK3871 MicroPwr MP7511 
Raytheon LM311 Motorola LM741 
RCA CA311 MC1741 

LM311 National LM741 
Raytheon Semiconductor 

Signetics LM2903 NEC-Electron J.lPC151 29610 AMD AM27S12 
LM311 J.lPC741 

SiliconG SG311 PMI OP-02 
Fairchild 93436 

TI LM2903 OP01 Harris HM7620 

LM311 SSS741 Intel M3602 

Thomson-CSF SFC2311 Raytheon RC741 MMI 5305 

SFC3111 RM741 6305 
PM339A AMD LM339 RCA CA3056 National DM54S570 

LM339A CA741 DM74S570 
Fairchild J.lA339 Signetics J.lA741 Signetics N82S130 
Hitachi HA 17901 SiliconG SG300 S82S130 
Motorola LM339 SG741 29611 AMD AM27S13 
National LP.1339 3317 TI J.lA741 Fairchild. 93446 
NEC-Electron J.lPC339 Thomson-CSF SFC2741 Harris HM7621 
NEC-Micro J.lPC339 Toshiba TA7504 

Intel M3622 
PMI CMP-04 PM747 AMD 747 
Raytheon LM339 Fairchild J.lA747 MMI 5306 

RCA CA339 Hitachi HA 17747 6306 

CA339A Motorola MC1747 National DM54S571 

LM339 National LM747 DM74S571 
SiliconG SG339 NEC-Electron J.lPC251 Signetics N82S131 
TI LM339 PMI OP-04 S82S131 

PM355 AMD LF355 Raytheon RC747 29620 AMD AM27S28 
Intersil LF355 RM747 Fujitsu MB7123 
Motorola LF355 RCA CA747 MB7124 
National LF355 3309 Signetics J.lA747 MC7124 
Signetics LF355 SiliconG SG747 Harris HM7648 

PM356 AMD LF356 TeledyneS 747 MMI 5348 
Intersil LF356 TI J.lA747 6348 
Motorola LF356 REF-01 HybridSys HSREF01 

National DM54S473 National LF356 3309 MlcroPwr MP5532 401.3292 
Signetics LF356 REF-01 DM74S473 

PM357 AMD LF357 "'olorola r.lCI404-10 2761 Signetics N82S146 

Intersil LF357 ~1CI504-10 2761 S82S146 

Motorola LF357 TeledyneS 9496 TI TBP28SA42 
Nalional LF357 3309 REF-01AZ Motorola MC1500AU10 440.3976 

PM4136 Exar XR4136 REF-01EZ Motorola MC1400AU10 29621 AMD AM27S29 

XR4136M REF-02 MlcroPwr MP5531 401.3292 Fujitsu MB7124 
Fairchild J.lA4136 REF-02 MBM7124 
MicroPwr MP5509 TeledyneS 9495 Harris HM7649 
PMI OP-09 REF-02AZ Motorola MC1500AU5 MMI 5349-1 
Raytheon RC4136 REF-02EZ Motorola MC1400AU5 6349-1 3826 

RM4136 REF01 PMI REF-01 Motorola MCM7649 
SiliconG SG4136 SMP-10 AD AD583 Nalional DM54S472 

SG4136C Dalal SHI~-IC-l 2622 DM74S472 
TI RC4136 Harris HA-2425 3214.3287 Signetics N82S147 

RM4136 PMI SMP-11 
PM725 AMD LM108 TeledyneP . 4856 S82S147 

AD AD108 3153 SMP-11 AD AD583 TI DM54S472 

Fairchild J.lA108 Dalal SHM-IC-l 2622 TBP28S42 

J.lA725 Harris HA-24253214.3287 440.3975 

Intel ISBC108 PMI SMP-10 TBP28S421,' 

Intersil ICL 108 TeledyneP 4856 
440.3975 

. LM108 SSS741 AMD SSS741 29624 AMD AM27S30 

MicroPwr MP5501 MicroPwr MP5501 Fairchild 93438 

MP5505 MP5502 401.3292 Harris HM7640 

MP5508 401.3292 OP-02 Intel M3604 
OP-05 PMI OP-02 MMI 5340-1 
OP08 SW-01 AD ADG201 6340-1 3826 

Bold face device numbers indicate manufacturers data Is provided in the IC Master on the pages noted. 
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Raytheon Semiconductor 29631A Harris HM7681 29633 Supertex SM82S181 29651 TI SN54S454 

(Cont'd) 111.17681·2 3711 TI TBP28S86 SN74S454 
Hitachi HN25089 TBP28S86M TIlP24S81 

29624 National OM54S475 \ Intel 3628 29635 Harris HM7608 440.3968 
OM74S475 3628A Signetics N82S2708 TBP24S811.1 
OM77S295 3628B S82.S2708 440.3968 

OM77S475 M3628 TI TBP28S2708 3930 29651A AMO AM27S185 

OM87S295 MMI 5381·1 29640 AMO AM27S32 Fujitsu 1.1B7128 3679 

OM87S475 6381·1 3826 Fairchild 93452 
Harris HM7685 

SN54S475 Motorola MCM7681 Fujitsu MB7121 
1H.17685·2 3714 

SN74S475 National 87S181 Harris HM7642 
MMI 53101 

Signetics N82S140 OM77S181 111.17642·2 3705 
63101 

S82S140 OM87S181 Intel 1.13605 
63S841 3826.3833 

Motorola MCM7685 TI TBP28SA46 440 OM87S228 MMI 5352·1 National OM77S185 29625 AMO AM27S31 Raytheon 29631 6352 
Faircllild 93448 29631AM m,~(l7S105 

Fujitsu MB7126 29633 
National OM54S572 Raytheon 29651 

Harris HM7641 Signetics 825181 
OM74S572 29651AM 

Intel M3624 82HS181 
Signetics N82S136 Signetics 82HS185 

MMI 5341·1 N82S181 
S82S136 N82S185 

6341·1 3826 S82HS181 
TI T8P24SA41 S82HS185 

Motorola MCM7641 S82S181 
440.3968 S82S185 

National OM54S474 SM82S181 
TBP24SA411.1 TI SN54S454 

OM74S474 
Supertex 440.3958 SN74S454 
TI TBP28S86 29641 AMO AM27S33 TBP24S81 OM77S474 TBP28S86M 

OM87S474 AM27S33M 440.3S68 

Signetics N82S141 
29631AM AMO AM27PS181 AM27S41 TCP2488H.1 

S82S141 
AM27S181 Fairchild 93453 440.3968 r---'-

TI TBP28S46 
AM27S181M 93453C 29651AM AMO AM27S185 

440.3976 AM27S281 93453M Fujitsu 1.187128 3679 
TBP28S461.1 Fairchild 93451M Fujitsu MB7122 Harris HM7685 

440.3976 93Z451 3652 MB7134 111.17685·2 3714 
29630 AMO AM27S180 F93451 Harris HM76165 MMI 53101 :;-

AM27S280 Fujilsu 1.187132 3679 HM7643 63101 i7. 
Fairchild 93450 l.iB7132H 3679 HI.17643·2 3705 638841 3826.3633 ~) 

93Z450 3652 Harris HM7681 HM7643A Motorola MCM7685 ~. Fujilsu 1.187131 3679 HI.I7681·2 3711 Hitachi HN25045 National OM77S185 01 

Harris HM7680 Hitachi HN25089 Intel 3625A OM87S185 1'11, 
MMI 5380·1 Intel 3628 M3625 Raytheon 29651 r:: 

6380·1 3826 3628A MMI 5353 29651A ~ Motorola MCM7680 3628B 
5381641 3836 Signetics 82HS185 

National OM77S180 M3628 
6353·1 3826 N82S185 ~I 

OM87S180 MMI 5381·1 S82HS185 01 
63S1641 '-OM87S229 6381·1 3826 3826.3836 S82S185 ~ 

NEC·Micro !,PB408 Motorola MCM7681 TI SN54S454 ""'I Motorola MCM7643 (0) Signetics N82S180 National 87S181 MCM7643M SN74S454 
S82S180 OM77S181 National 74S573 TBP24S81 (!i) 

TI TBP28SA86 OM87S181 
OM54S573 

440.3968 

ffi' TBP28SA861.1 3978 OM87S228 TBP24S81 1.1 
29631 AMO AM27PS181 Raytheon 29631 

OM54S573A 440.3968 !~ 
AM27S181 29631A 

OM74S573 29653 AMO AM27PS185 ,:::..j 

AM27S181M 29633 
NEC·Micro !,PB426 29660 AMO AM27S20 

~ AM27S281 Signetics 825181 Signetics 82HS137 Fairchild 93417 
Fairchild 93451M 82HS181 82S137 Fujitsu MB7057 

93Z451 3652 N82S181 N82S137 Harris HM7610 ,~, 

F93451 S82HS181 S82HS137 111.17610·2 3696 ~ 
FuJilsu 1.IB7132 3679 S82S181 S82S137 Intel M3601 

I.IB7132H 3679 Supertex SM82S181 11 TBP24S41 MMI 5300·1 
Harris HM7681 TI TBP28S86 

440.3968 6300·1 3826 
HI.I7681·2 3711 TBP28S86M 

TBP24S4 HI National OM54S387 
Hitachi HN25089 440.3968 OM74S387 "-

Intel 3628 
29633 AMD AM27PS181 TBP28S41 Signetics N82S126 AM27S181 

3628A 
AM27S181M 

TBP28S41M S82S126 
3628B 

AM27S281 
29643 AMO AM27PS41 11 TBP24SA10 

M3628 29650 AMO AM27S184 440.3967 
MMI 5381·1 Fairchild 93451M Fujitsu MB7127 TBP24SA 10:.1 

6381·1 3826 93Z451 3652 
Harris HM7684 440.3967 

Motorola MCM7681 F93451 
MMI 53100 29661 AMO AM27S11 

National 87S181 FuJilsu 1.IB7132 3679 
63100 AM27S21 

OM77S181 l.lB71321t 3679 
Motorola MCM7684 Harris HM7611 

OM87S181 Harris HM7681 
National OM77S184 1H.17611·2 3G!l(j 

OM87S228 HfA7681·2 3711 
OM87S184 Intel M3621 

Raytheon 29631A Hitachi HN25089 
Signetics N82S184 Intersil 11.15623 

29631AM Intel 3628 MMI 5301·1 
29633 3628A 11 TBP24SA81 

440.3969 6301·1 3826 
Signetics 825181 3628B 

29651 AMO AM27S185 National OM54S287 
82HS181 M3628 

Fujitsu 1.IB7128 3679 OM74S287 
N82S181 MMI 5381·1 OM76L97 
S82HS181 6381·1 3826 Harris HM7685 

OM86L97 
S82S181 Motorola MCM7681 111.17685·2 3714 

Signetics N82S129 
Supertex SM82S181 National 87S181 MMI 53101 

S82S129 
TI TBP28S86 OM77S181 63101 

TI TBP24S10 
TBP28S86M OM87S181 63S841 3826.3833 440.3967 

29631A AMO AM27PS181 OM87S228 Motorola MCM7685 29680 AMO AM27PS191 
AM27S181 Raytheon 29631 National OM77S185 AM27PS291 
AM27S181M 29631A OM87S185 AM27S190 
AM27S281 29631AM Raytheon 29651A Fairchild 93510 

Fairchild 93451M . Signetics 825181 29651AM 93Z510 
93Z451 3652 82HS181 Signetics 82HS185 Fujitsu M87137 
F93451 N82S181 N82S185 M8M7138 

Fujitsu 1.107132 3679 S82HS181 S82HS185 Harris HM76160 
1.107132H 3679 S82S181 S82S185 MMI 631681 

~ Olscontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications conSidering your requirements. 
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Raytheon Semiconductor 54LS05 Fairchild 54LS05 54LS139 Fairchild 54LS139 54LS174 AMD SN54LS174 

(Cont'd) Motorola SN54LS05 Motorola SN54LS139 Fairchild 54LS174 
National DM54LS05 National DM54LS139 Motorola SN54LS174 

29680 National DM77S190 TI SN54LS05 834 Signetics 54LS139 National . DM54LS174 
DM87S190 54LS08 Fairchild 54LS08 TI SN54LS139 880 Signetics 54LS174 

Raytheon 29683 Motorola SN54LS08 54LS14 Fairchild 54LS14 TI SN54LS174 895 
Signetics 82S190 National DM54LS08 Motorola SN54LS14 54LS175 AMD SN54LS175 

N82S190 Signetics 54LS08 National DM54LS14 Fairchild 54LS175 
S82S190 TI SN54LS08 835 Signetics 54LS14 Motorola SN54LS175 

Supertex MM82S190 54LS09 Fairchild 54LS09 TI SN54LS14 837 National DM54LS175 
29681 AMD AM27S191 Motorola SN54LS09 54LS15 Fairchild 54LS15 Signetics 54LS175 

Fairchild 93511 National DM54LS09 Motorola SN54LS15 TI SN54LS175 895 
93Z511 TI SN54LS09 836 National DM54LS15 54LS181 AMD SN54LS181 

Fujitsu 7138 54LS10 Fairchild 54LS10 TI SI154LS15 838 Fairchild 54LS181 
MB7138 Motorola SN54LS10 54LS151 AMD SN54LS151 Motorola SN54LS181. 
MBM7138 National DM54LS10 Fairchild 54LS151 Signetics 54LS181 

Harris HM76161 Signetics 54LS10 Motorola SN54LS151 TI SN54LS181 897 
Hitachi HN25169 TI SN54LS10 836 National DM54LS151 54LS190 AMD SN54LS190 
Intel 3636B 54LS107 Motorola SN54LS107A Signetics 54LS151 Motorola SN54LS190 

M3636 National DM54LS107 TI SN54LS151 884 National DM54LS190 
National 87S191 Signetics 54LS107 54LS152 Fairchild 54LS152 Signetics 54LS190 

DM77S191 TI SN54LS107A 869 II SN54LS152 BB4 TI SN54LS190 901 
DM87S191 54LS109 Fairchild 54LS109 54LS153 AMD SN54LS153 54LS191 AMD SN54LS191 

Raytheon ' 29681A Motorola SN54LS109A Fairchild 54LS153 Motorola SN54LS191 

Signetics 82S191 National DM54LS109 Motorola SN54LS153 National DM54LS191 

N82S191 DM54LS109A National DM54LS153 Signetics 54LS191 

S82S191 Signetics 54LS109 Signetics 54LS153 TI SN54LS191 901 

Supertex MM82S191 TI SN54LS109 TI SN54LS153 884 54LS192 AMD SN54LS192 

SM82S191 SN54LS109A 870 54LS155 Fairchild 54LS155 Fairchild 54LS192 

TI TBP28S166 54LS11 Fairchild 54LSll Motorola SN54LS155 Motorola SN54LS192 

440.3979 Motorola SN54LS11 National DM54LS155 National DM54LS192 
29681A AMD AM27S191 National DM54LS11 Raytheon 74LS155 Signetics 54LS192 

Fairchild 93511 TI SN54LSll 836 TI SN54LS155 886 TI SN54LS192 902 

93Z511 54LSl12 Fairchild 54LSl12 54LS156 Fairchild 54LS156 54LS193 AMD SN54LS193 

Fujitsu 7138 Motorola SN54LSl12A Motorola SN54LS156 Fairchild 54LS193 

MB7138 National DM54LSl12 National DM54LS156 Motorola SN54LS193 

MBM7138 Signetics 54LSl12 TI SN54LS156 8B6 National DM54LS193 

Harris HM76161 TI SN54LSl12 54LS157 AMD SN54LS157 Signetics 54LS193 

Hitachi HN25169 SN54LS112A 871 Fairchild 54LS157 TI SN54LS193 902 

Intel 3636B 54LS113 Fairchild 54LSl13 Motorola SN54LS157 54LS195A AMD SN54LS195A 

M3636 Motorola SN54LS113A National DM54LS157 Fairchild 54LS195A 

National 87S191 National DM54LS113 Signetics 54LS157 Motorola SN54LS195A 

DM77S191 Signetics 54LS113 TI SN54LS157 887 Signetics 54LS195A 
TI SN54LS113 TI SI154LS195A 903 DM87S191 

SN54LS113A 871 
54LS158 AMD SN54LS158 

54LS196 Motorola SN54LS196 Raytheon 29681 
54LS114 Fairchild 54LS114 

Fairchild 54LS158 
National DM54LS196 Signetics 82S191 Motorola SN54LSl14A 

Motorola SN54LS158 
TI Sli54LS196 903 N82S191 National DM54LS114 

National DM54LS158 
54LS197 Motorola SN54LS197 S82S191 DM54LS114A 

Signetics 54LS158 
National DM54LS197 Supertex MM82S191 TI SN54LS114 TI SN54LS158 887 Signetics 54LS197 

SM82S191 SN54LS114A 54LS160 AMD SN54LS160A TI SN54LS197 904 
TI TBP28S166 54LS12 Motorola SN54LS12 SN74S160 1227 54LS20 Fairchild 54LS20 440.3979 

National DM54LS12 Fairchild 93S10 Motorola SN54LS20 29683 AMD AM27PS191 
TI SN54LS12 837 Motorola SN54LS160A National DM54LS20 AM27PS291 54LS122 Motorola SN54LS122 National DM54LS160 Signetics 54[.S20 

AM27S190 National DM54LS122 Signetics 54LS160 TI S~54LS20 839 Fairchild 93510 TI SN54LS122 873 54LS160A 54LS21 Fairchild 54LS21 
93Z510 54LS123 Motorola SN54LS123 TI SN54LS160A 889 Motorola SN54LS21 

Fujitsu MB7137 National DM54LS123 54LS161 AMD SN54LS161A . National DM54LS21 
MBM7138 TI SN54LS123 874 Fairchild 54LS161A TI SII54LS21 840 

Harris HM76160 54LS125 Motorola SN54LS125A Motorola SN54LS161A 54LS22 Fairchild 54LS22 
MMI 631681 National DM54LS125 National DM54LS161A Motorola SN54LS22 
National DM77S190 Signetics 54LS125A Signetics 54LS161A National DM54LS22 

DM87S190 TI SN54LS125A 875 TI SN54LS161 TI SI154LS22 840 
Raytheon 29680 54LS126 Fairchild 54LS126 SN54LS161A 889 54LS221 Motorola SN54LS221 
Signetics 82S190 SN54LS126 54LS162 AMD SN54LS162A National DM54LS221 

N82S190 Motorola SN54LS126A Motorola SN54LS162A Signetics 54LS221 
S82S190 National DM54LS126 National DM54LS162A TI SN54LS221 906 

Supertex MM82S190 Signetics 54LS126A Signetics 54LS162A 54LS240 AMD SN54LS240 
54LSOO Fairchild 54LSOO TI SN54LS126 TI SN54LS162 Fairchild 54LS240 

Motorola SN54LSOO SN54LS126A SN54LS162A 890 MMI 54LS240 
National DM54LSOO 54LS13 Fairchild 54LS13 54LS163 AMD SN54LS163A Motorola SN54LS240 
Signetics 54LSOO Motorola SN54LS13 Motorola SN54LS163A TI SN54LS240 910 
TI SN54LSOO 833 National DM54LS13 National DM54LS163 54LS241 AMD SN54LS241 

54LS01 Fairchild 54LS01 TI SN54LS13 837 DM54LS163A Fairchild 54LS241 
Motorola SN54LS01 SN54S13 Signetics 54LS163A MMI 54LS241 
National DM54LS01 54LS132 Motorola SN54LS132 TI 54LS163A Motorola SN54LS241 
TI SII54LSOI 833 National DM54LS132 SN54LS163 TI SI154LS241 911 

54LS02 Fairchild 54LS02 Signetics 54LS132 SN54LS163A 54LS242 AMD SN54LS242 
Motorola SN54LS02 TI SN54LS132 877 54LS164 AMD SN54LS164 Motorola SN54LS242 
National DM54LS02 54LS136 Fairchild 54LS136 Fairchild 54LS164 TI SN54LS242 911 
Signetics 54LS02 Motorola SN54LS136 Motorola SN54LS164 54LS243 AMD SN54LS243 
TI SN54LS02 833 National DM54LS136 SN54LS164A Motorola SN54LS243 

54LS03 Fairchild 54LS03 Signetics 54LS136 National DM54LS164 TI SIl54LS243 912 
Motorola SN54LS03 TI SN54LS136 878 DM54LS164A 54LS244 AMD SN54LS244 
National DM54LS03 54LS138 AMD SN54LS138 Signetics 54LS164 Fairchild 54LS244 
TI SN54LS03 834 Fairchild 54LS138 TI SN54LS164 891 MMI 54LS244 

54LS04 Fairchild 54LS04 Motorola SN54LS138 SN54LS164A Motorola SN54LS244 
Motorola SN54LS04 National DM54LS138 54LS170 Fairchild 54LS170 TI Sr154LS244 912 
National DM54LS04 Signetics 54LS138 Motorola SN54LS170 54LS251 AMD SN54LS251 
Signetics 54LS04 TI SN54LS1311 880 National DM54LS170 Fairchild 54LS251 
TI SN54LS04 834 54LS139 AMD SN54LS139 TI SN54LS170 893 Motorola SN54LS251 

• Discontinued 
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Rnytheon Semiconductor 54LS32 National DM54ALS32 54LS386 Signetics S82S41 54LS93 National DM54LS93 

(Cont'd) DM54LS32 TI 54LS386 Signetics 54LS93 
DM74LS32 SIl54LS386 942 TI SII54LS93 865 

54LS251 Signetics 54LS251 Raytheon 74LS32 54LS395A Motorola SN54LS395A 54LS95B Fairchild 54LS95B 
TI SU54LS251 915 SGS T74LS32 National DM54LS395 Motorola SN54LS95B 

54LS253 AMD SN54LS253 Signetics 54LS32 Signetics 54LS395 National DM54LS95B 
Fairchild 54LS253 74LS32 TI SN54LS395 Signetics 54LS95B 
Motorola SN54LS253 TI SI154LS32 843 SN54LS395A 943 TI SII54LS95B 866 
National DM54LS253 SN74lS32 843 54LS40 Fairchild 54LS40 54S240 AMD SN54S240 

DM7214 54LS322 AMD SN54LS322 Motorola SN54LS40 MMI 54S240 
Signetics 54LS253 Motorola SN54LS322 National DM54LS40 SII54S240 715 
TI SN54LS253 Raytheon 54LS322A TI SI154lS40 845 TI SII54S240 910 

54LS255 Fairchild 54LS255 TI SN54LS322 54LS42 Fairchild 54LS42 54S241 AMD SN54S241 
54LS257 AMD SN54LS257 SIl54lS322A 930 Motorola SN54LS42 MMI 54S241 

Motorola SN54LS257A 54LS322A AMD SN54LS322 National DM54LS42 ~::5';:;2';1 7Hi 
National DM54LS257 Motorola SN54LS322 Signetics 54LS42 TI SII54S241 911 
Signetics 54LS257 Raytheon 54LS322 TI SII54lS42 845 54S244 AMD SN54S244 
TI SN54LS257 TI SN54LS322 54LS51 Fairchild 54LS51 MMI 54S244 

SN54LS257A 916 SI154LS322A 930 Motorola SN54LS51 SI154S244 715 
54LS258 AMD SN54LS258 . 54LS323 AMD SN54LS323 National DM54LS51 TI SII54S244 912 

Fairchild 54LS258A SN74LS323 Signetics 54LS51 67401 AMD 3341 
Motorola SN54LS258A Fairchild 54LS323 TI SI154lS51 848 Fairchild 3341 
National DM54LS258 74LS323 54LS54 Fairchild 54LS54 MMI 67401 
Signetics 54LS258 Motorola SN54LS323 Motorola SN54LS54 74LSOO Fairchild 74LSOO 
TI SN54LS258 SN74LS323 National DM54LS54 Hitachi HD74LSOO 

SI154lS258A 917 Raytheon 74LS323 TI SN54LS54 850 Motorola SN74LSOO 
54LS26 Fairchild 54LS26 TI SN54lS323 930 54LS55 Fairchild 54LS55 National DM74LSOO 

Motorola SN54LS26 SN54LS323A Motorola SN54LS55 SGS T74LSOO -
National DM54LS26 SII74lS323 930 National DM54LS55 Signetics 74LSOO 
TI SH54lS26 841 54LS33 Fairchild 54LS33 TI 54LS55 TI SI174lS00 833 

54LS261 TI SII54lS261 918 Motorola SN54LS33 SI154lS55 851 74LS01 Fairchild HD74LS01 
54LS266 Fairchild 54LS266 TI SI154lS33 843 54LS670 Fairchild 54LS670 Hitachi HD74LS01 

9386 54LS365 Fairchild 54LS365A Motorola 54LS670 Motorola SN74LS01 ~ Motorola SN54LS266 Motorola SN54LS365A SN54LS670 National DM74LS01 
National DM54LS266 Signetics 54LS365 National DM54LS670 Signetics 74LS01 

i Signetics 54LS266 54LS365A Signetics 54LS670 TI Srl74LSOl 833 
TI SI154LS266 918 

TI SN54LS265A TI SII54LS670 990 74LS02 Fairchild 74LS02 
54LS27 Fairchild 54LS27 

SN54LS365A 935 54LS73 Motorola SN54LS73A Hitachi HD74LS02 
Motorola SN54LS27 

54LS366 Fairchild 54LS366A National DM54LS73 Motorola SN74LS02 
National DM54LS27 

Motorola SN54LS366A Signetics 54LS73 National DM74LS02 
National DM54LS366 TI SN54LS73 

TI S1I54LS27 842 Signetics 54LS366A SI154LS73A 856 
SGS T74LS02 

I 54LS273 AI,lD S1154LS273 1227 Signetics 74LS02 
Fairchild 54LS273 

TI SI154lS366A 935 54LS74 Fairchild 54LS74 TI SI174LS02 833 
Motorola SN54LS273 

54LS367 Fairchi!d 54LS367A Motorola SN54LS74A 74LS03 Fairchild 74LS03 
Motorola SN54LS367A National DM54LS74 

TI SN54lS273 919 National DM54LS367 DM54LS74A 
Hitachi HD74LS03 

54LS279 Fairchild 54LS279 Signetics 54LS367 Signetics 54LS74 
Motorola SN74LS03 

Motorola SN54LS279 National DM74LS03 
National DM54LS279 

54LS367A TI SN54LS74 
SGS T74LS03 ~. TI S1I54lS367A 936 SII54LS74A 857 

Signetics 54LS279 54LS368 Fairchild 54LS368A 54LS75 Motorola SN54LS75 TI SII74lS03 834 

~. TI S1l54lS279 921 Motorola SN54LS368A National DM54LS75 74LS04 Fairchild 74LS04 
54LS28 Fairchild 54LS28 National DM54LS368 Signetics 54LS75 Hitachi HD74LS04 

Motorola SN54LS28 Signetics 54LS368 TI SIl54lS75 858 Motorola SN74LS04 
Signetics 54LS194A 54LS368A 54LS76 Motorola SN54LS76A National DM74LS04 

54LS28 TI SN54L368A National DM54LS76 SGS T74LS04 ~ TI SH54LS28 842 SH54LS368A 936 Signetics 54LS76 Signetics 74LS04 
54LS283 Fairchild 54LS283 TI SIl74lS04 834 ..:....' 

54LS37 Fairchild 54LS37 TI SN54LS76 
Motorola SN54LS283 Motorola SN54LS37 SI154LS76A 858 74LS05 Fairchild 74LS05 
National DM54LS283 National DM54LS37 54LS77 National DM74LS77 Hitachi HD74LS05 
Signetics 54LS283 Signetics 54LS37 Raytheon 74LS77 Motorola SN74LS05 
TI SN54lS283 922 TI SN54lS37 844 54LS78 Motorola SN54LS78A National DM74LS05 ~ 

54LS290 Motorola SN54LS290 54LS373 AMO SN54lS373 1227 National DM54LS78 NEG-Electron !,PB74LS05 
National DM54LS290 MMI 54LS373 TI SN54LS78 SGS T74LS05 
Signetics 54LS290 Motorola SN54LS373 SN54LS78A 859 Signetics 74LS05 
TI SI154lS290 924 Signstics 54lS373 783 54LS83A Fairchild 54LS83A TI SII74lS05 834 

54LS293 Fairchild 54LS293 TI S1l54lS373 937 Motorola SN542S83A 74LS08 Fairchild 74LS08 
Motorola SN54LS293 54LS374 A 1.1 0 SIl54LS374 1227 SN54LS83A Hitachi HD74LS08 
National DM54LS293 MMI 54LS374 National DM54LS83A Motorola SN74LS08 
Signetics 54LS293 Motorola SN54LS374 Signetics 54LS83 National DM74LS08 
TI SN54LS293 925 National DM54LS374 54LS83A SGS T74LS08 

54LS295A Motorola SN54LS295A TI SII54lS374 938 TI SN54lS83A 861 Signetics 74LS08 
TI SH54lS295B 925 54LS375 Fairchild 54LS375 54LS85 Fairchild 54LS85 SN74LS08 

54LS298 AMD SN54LS298 Motorola SN54LS375 Motorola SN54LS85 TI SI174lS08 835 
Fairchild 54LS298 Signetics 54LS375 National DM54LS85 74LS09 Fairchild 74LS09 
Motorola SN54LS298 TI SN54lS375 938 Signetics 54LS85 Hitachi HD74LS09 
TI SN54lS298 926 54LS377 AMO SIl54LS377 1227 TI SN54LS85 Motorola SN74LS09 

54LS299 A 1.1 0 SN54LS299 1227 Fairchild 54LS377 54LS86 Motorola SN54LS86 National DM74LS09 
Fairchild 54LS299 Motorola SN54LS377 National DM54LS86 SGS T74LS09 
MMI 54LS299 TI SII54LS377 939 Signetics 54LS86 TI SI174LS09 836 
Motorola SN54LS299 54LS38 Fairchild 54LS38 TI SN54lS86 862 74LS10 Fairchild 74LS10 
TI SN54LS299 927 Motorola SN54LS38 54LS90 Motorola SN54LS90 Hitachi HD74LS10 

54LS30 Fairchild 54LS30 National DM54LS38 National DM54LS90 Motorola SN74LS10 
Motorola SN54LS30 TI SN54LS38 844 Signetics 54LS90 National DM74LS10 
National DM54LS30 54LS384 AMD SN54LS384 TI SIl54LS90 864 SGS T74LS10 
Signetics 54LS30 Motorola SN54LS384 54LS91 Motorola SN54LS91 Signetics 74LS10 
TI SII54LS30 842 TI SII54lS384 941 TI S1l54lS91 864 TI SN74LS10 836 

54LS32 Fairchild 54LS32 54LS385 AMD SN54LS385 54LS92 Motorola SN54LS92 74LS107 Hitachi HD74LS107 
74LS32 Motorola SN54LS385 National DM54LS92 Motorola SN74LS107A 

Hitachi HD74LS32 TI SN54lS385 942 Signetics 54LS92 National DM74LS107 
Motorola SI154AlS32 732 54LS386 Motorola SN54LS386 TI SH54lS92 864 Signetics 74LS107 

SN54LS32 National DM54LS386 . 54LS93 Fairchild 54LS93· TI SH74lS107A 869 
SN74LS32 Raytheon RM8241 Motorola SN54LS93 74LS109 Fairchild 74LS109 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Raytheon Semiconductor 74LS139 Motorola SN74LS139 74LS164 Hitachi HD74LS164 74LS22 Fairchild 74LS22 

(Cont'd) National DM74LS139 Motorola SN74LS164A Hitachi HD74LS22 
SGS T74LS139 National DM74LS164 Motorola SN74LS22 

74LS109 Hitachi HD74LS109 Signetics 74LS139 SGS T74LS164 National DM74LS22 
Motorola SN74LS109 TI SN74LS139 880 Signetics 74LS164 SGS T74LS22 

SN74LS109A 74LS14 Fairchild 74LS14 74LS164A TI SN74LS22 840 
National DM74LS109 Hitachi HD74LS14 TI SI174LS164 891 74LS221 Fairchild 74LS221 

Signetics 74LS109 Motorola SN74LS14 74LS170 Fairchild 74LS170 Hitachi HD74LS221 

TI SN74LS109A 870 National DM74LS14 Motorola SN74LS170 Motorola SN74LS221 
SN74S109A Signetics 74LS14 National DM74LS170 National DM74LS221 

74LSll Fairchild 74LSll TI SN74LS14 837 SGS T74LS170 TI SN74LS221 906 

Hitachi HD74LSll 74LS15 Fairchild 74LS15 Signetics 74LS170 74LS240 AMD SN74LS240 
Motorola SN74LSll Hitachi HD74LS15 TI SN74LS170 893 Fairchild 74LS240 
National DM74LSll Motorola SN74LS15 74LS174 Fairchild 74LS174 Hitachi HD74LS240 

SGS T74LSll National DM74LS15 Hitachi HD74LS174 MMI 74LS240 

Signetics 74LSll SGS T74LS15 Motorola SN74LS174 Motorola SN74LS240 

TI SN74LSll 836 TI SN74LS15 838 National DM74LS174 Signetics 74LS240 

74LS112 Fairchild 74LS112 74LS151 Fairchild 74LS151 SGS T74LS174 TI SN74LS240 910 

Hitachi HD74LS112 Hitachi HD74LS151 Signetics 74LS174 74LS241 AMD SN74LS241 

Motorola SN74LS112A HD74LS151A TI SN74LS174 895 Fairchild 74LS241 

National DM74LS112 Motorola SN74LS151 74LS175 Fairchild 74LS175 Hitachi HD74LS241 

SGS T74LSl12 National DM74LS151 Hitachi HD74LS175 MMI 74LS241 

Signetics 74LS112 SGS T74LS151 Motorola SN74LS175 Motorola SN74LS241 

TI SN74LS112A 871 Signetics 74LS151 SGS T74LS175 Signetics 74LS241 

74LS113 Fairchild 74LS113 TI SN74LS151 884 Signetics 74LS175 TI SH74LS241 911 

Hitachi HD74LS113 74LS152 Signetics 74LS152 TI SII74LS175 895 74LS242 AMD SN74LS242 

Motorola SN74LS113A 74LS153 Fairchild 74LS153 74LS181 Fairchild 74LS181 Fairchild 74LS242A 

National DM74LS113 Hitachi HD74LS153 Hitachi HD74LS181 Motorola SN74LS242 

SGS T74LS113 Motorola SN74LS153 Motorola SN74LS181 Signetics 74LS242 

Signetics 74LS113 National DM74LS153 SGS T74LS181 TI SH74LS242 911 

TI SII74LS113A 871 SGS T74LS153 Signetics 74LS181 74LS243 AMD SN74LS243 

74LS114 Fairchild 74LS114 Signetics 74LS153 TI SN74LS181 897 Fairchild 74LS243A 

Hitachi HD74LS114 TI SN74LS153 884 74LS190 Fairchild 74LS190 Motorola SN74LS243 

Motorola 74LS114A 74LS155 Fairchild 74LS155 Hitachi HD74LS190 Signetics 74LS243 

SN74LS114A Hitachi HD74LS155 Motorola SN74LS190 TI SH74LS243 912 

National DM74LSl14 Motorola SN74LS155 National DM74LS190 74LS244 AMD SN74LS244 

TI SN74LS114A National DM74LS155 SGS T74LS190 Fairchild 74LS244 

74LS12 Hitachi HD74LS12 Signetics 74LS155 TI SH74LS190 901 Hitachi, HD74LS244 

Motorola SN74LS12 TI SH74LS155 886 74LS191 Fairchild 74LS191 MMI 74LS244 

National DM74LS12 74LS156 Fairchild 74LS156 Hitachi HD74LS191 Motorola SN74LS244 

Signetics 74LS12 Hitachi HD74LS156 Motorola SN74LS191 Signetics . 74LS244 

TI SH74LS12 837 Motorola SN74LS156 National DM74LS191 TI SI174LS244 912 
SGS T74LS191 74LS251 Fairchild 74LS251 

74LS122 Hitachi HD74LS122 National DM74LS156 
Signetics 74LS191 Hitachi HD74LS251 

Motorola SN74LS122 SGS T74LS156 
National DM74LS122 Signetics 74LS156 TI SH74LS191 901 Motorola SN74LS251 

74LS192 Fairchild 74LS192 National DM74LS251 
TI SI174LS122 873 TI SN74LS156 886 

Hitachi HD74LS192 SGS T74LS251 
74LS123 Hitachi HD74LS123 74LS157 Fairchild 74LS157 

Motorola SN74LS192 Signetics 74LS251 
Motorola SN74LS123 Hitachi HD74LS157 National DM74LS192 TI SI174LS251 915 
National DM74LS123 Motorola SN74LS157 SGS T74LS192 74LS253 Fairchild 74LS253 
TI SN74LS123 874 National DM74LS157 Signetics 74LS192 Hitachi HD74LS253 

74LS125 Fairchild 74LS125A SGS T74LS157 TI SH74LS192 902 Motorola SN74LS253 
Motorola SN74LS125A Signetics 74LS157 74LS193 Fairchild 74LS193 National DM74LS253 
National DM74LS125 TI SN74LS157 887 Hitachi HD74LS193 DM8214 
SGS T74LS125 74LS158 Fairchild 74LS158 Motorola SN74LS193 SGS T74LS253 
Signetics 74LS125A Hitachi HD74LS158 National DM74LS193 Signetics 74LS253 
TI SH74LS125A 875 Motorola SN74LS158 SGS T74LS193 TI SN74LS253 

74LS126 Fairchild 74LS126 National DM74LS158 Signetics 74LS193 74LS255 Fairchild 74LS255 
Motorola SN74LS126A SGS T74LSI5S TI SN74LS193 902 74LS257 Fairchild 74LS257A 
National DM74LS126 Signetics 74LS158 74LS195A Fairchild 74LS195A Hitachi HD74LS257 
SGS T74LS126 TI SN74LS158 887 Hitachi HD74LS195A Motorola SN74LS257A 
Signetics 74LS126A 74LS160 Fairchild 74LS160 Motorola SN74LS195A National DM74LS257 
TI SN74LS126A 875 Hitachi HD74LS160A National DM74LS195 SGS T74LS257 

74LS13 Fairchild 74LS13 Motorola SN74LS160A SGS T74LS195A Signetics 74LS257 
Hitachi HD74LS13 National DM74LS160 Signetics 74LS195A 74LS257A 
Motorola SN74LS13 Signetics 74LS160 TI SN74LS195A 903 TI SN74LS257 
National DM74LS13 74LS160A 74LS196 Fairchild 74LS196 74LS258 Fairchild 74LS258A 
Signetics 74LS13 TI SN74LS160A 889 Hitachi HD74LS196 Hitachi HD74LS258 
TI SN74LS13 837 74LS161 AMD SN74LS161 Motorola SN74LS196 Motorola SN74LS258A 

74LS132 Fairchild 74LS132 Fairchild 74LS161A National DM74LS196 National DM74LS258 
Hitachi HD74LS132 Hitachi HD74LS161A Signetics N82S80 SGS T74LS258 
Motorola SN74LS132 Motorola SN74LS161A TI SN74LS196 903 Signetics 74LS258 
National DM74LS132 National DM74LS161 74LS197 Fairchild 74LS197 TI SN74LS258 
SGS T74LS132 NEC-Electron IlPB7 4LS 161 . Hitachi HD74LS197 74LS26 Fairchild 74LS26 
Signetics 74LS132 Signetics 74LS161A Motorola SN74LS197 Hitachi HD74LS26 
TI SN74LS132 TI SH74LS161A 889 National DM74LS197 Motorola SN74LS26 

74LS136 Fairchild 74LS136 74LS162 Fairchild 74LS162 Signetics 74LS197 National DM74LS26 
Hitachi HD74LS136 Hitachi HD74LS162A TI SN74LS197 904 SGS T74LS26 
Motorola SN74LS136 Motorola SN74LS162A 74LS20 Fairchild 74LS20 Signetics 74LS26 
National DM74LS136 National DM74LS162 Hitachi HD74LS20 TI SH74LS26 841 
SGS T74LS136 SGS T74LS162 Motorola SN74LS20 74LS261 TI SN74LS261 918 
Signetics 74LS136 Signetics 74LS162A National DM74LS20 74LS266 Fairchild 74LS266 
TI SI174LS136 878 TI SN74LS162A SGS T74LS20 Motorola SN74LS266 

74LS138 Fairchild 74LS138 74LS163 Fairchild 74LS163 Signetics 74LS20 National DM74LS266 
Hitachi HD74LS138 Hitachi HD74LS163 TI SI174LS20 839 Raytheon RC8242 
Motorola SN74LS138 HD74LS163A 74LS21 Fairchild 74LS21 SGS T74LS266 
National DM74LS138 Motorola SN74LS163A Hitachi HD74LS21 . Signetics 74LS266 
SGS T74LS138 National DM74LS163 Motorola SN74LS21 N8242 
Signetics 74LS138 SGS T74LS163 National DM74LS21 TI S1I74LS266 918 
TI SN74LS138 880 Signetics 74LS163A SGS T74LS21 74LS27 Fairchild 74LS27 

74LS139 Fairchild 74LS139 TI SN74LS163A 890 Signetics 74LS21 Hitachi HD74LS27 
Hitachi HD74LS139 74LS164 Fairchild 74LS164 TI SN74LS21 840 Motorola SN74LS27 

• Discontinued 
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Raytheon Semiconductor 74LS323 Motorola SN54LS323 74LS395A National DM74LS395 74LS85 Hitachi HD74LS85 

(Cont'd) SN74LS323 Signetics 74LS395 Motorola SN74LS85 
Raytheon 54LS323 TI SII74LS395A 943 National DM74LS85 

74LS27 National DM74LS27 TI SII54LS323 930 74LS40 Fairchild 74LS40 Signetics 74LS85 
SGS T74LS27 SN54LS323A Hitachi IlD74LS40 TI SII74LS85 862 

Signetics 74LS27 SI174LS323 930 Motorola SN74LS40 74LS86 Fairchild 74LS86 

TI SI174LS27 842 74LS33 Fairchild 74LS33 National DM74LS40 Hitachi HD74LS86 

74LS273 AMD SI174LS273 1227 Motorola SN74LS33 SGS T74LS40 Motorola SN74LS86 
Fairchild 74LS273 Signetics 74LS33 Signetics 74LS40 National DM74LS86 

Motorola SN74LS273 TI SI174LS33 843 TI SI/74LS40 845 SGS T74LS86 

SGS T74LS273 74LS365 Fairchild 74LS365A 74LS42 Fairchild 74LS42 Signetics 74LS86 

Signetics 74LS273 Motorola SN74LS365A Hitachi HD74LS42 TI SI174LS86 862 
TI SI174LS273 919 National DM74LS365 Motorola SN74LS42 74LS90 Fairchild 74LS90 

74LS279 Fairchild 74LS279 SGS T74LS365A National DM74LS42 Motorola SN74LS90 

Hitachi HD74LS279 Signetics 74LS365 SGS T74LS42 National DM74LS90 

Motorola SN74LS279 74LS365A Signetics 74LS42 SGS T74LS90 

National DM74LS279 TI SII74LS365A 935 TI Sr174LS42 845 Signetics 74LS90 

Signetics 74LS279 74LS366 Fairchild 74LS366A 74LS51 Fairchild 74LS51 TI SII74LS90 864 

TI SI174LS279 921 Motorola SN74LS366A Hitachi HD74LS51 74LS91 Hitachi HD74LS91 

74LS28 Fairchild 74LS28 National DM74LS366 Motorola SN74LS51 Motorola SN74LS91 

Motorola SN74LS2B SGS T74LS366A National DM74LS51 TI SII74LS91 864 

SGS T74LS28 Signetics 74LS366A SGS T74LS51 74LS92 Fairchild 74LS92 

TI SI174LS28 842 TI SI174LS366A 935 Signetics 74LS51 Hitachi HD74LS92 

74LS283 Fairchild 74LS283 74LS367 Fairchild 74LS367A TI SN74LS51 848 Motorola SN74LS92 

Hitachi HD74LS283 Hitachi HD74LS367 74LS54 Fairchild 74LS54 National DM74LS92 

HD74LS283A HD74LS367A Hitachi HD74LS54 SGS T74LS92 

Motorola SN74LS283 Motorola SN74LS367A Motorola SN74LS54 Signetics 74LS92 

National DM74LS283 National DM74LS367 National DM74LS54 TI SII74LS92 864 -
SGS T74LS2B3 SGS T74LS367A SGS T74LS54 74LS93 Fairchild 74LS93 

Signetics 74LS283 Signetics 74LS367 Signetics 74LS54 Hitachi HD74LS93 

TI SN74LS283 922 74LS367A TI SII74LS54 850 Motorola SN74LS93 

74LS290 Fairchild 74LS290 TI SI174LS367A 936 74LS55 Fairchild 74LS55 National DM74LS93 

Hitachi HD74LS290 74LS368 Fairchild 74LS36BA Hitachi. HD74LS55 SGS T74LS93 ~ Motorola SN74LS290 Hitachi HD74LS368 Motorola SN74LS55 Signetics 74LS93 

National DM74LS290 Motorola SN73LS368A National DM74LS55 TI SII74LS93 865 

I SGS T74LS290 
SN74LS36BA SGS T74LS55 74LS958 Fairchild 74LS958 

Signetics 74LS290 
National DM74LS368 TI SII74LS55 851 Hitachi HD74LS958 

TI SN74LS290 924 
SGS T74LS3 74LS670 Fairchild 74LS670 Motorola SN74LS958 

74LS295A Fairchild 74LS295A 
Signetics 74LS368 Motorola SN74LS670 National DM74LS958 

Motorola SN74LS295A 
74LS368A National DM74LS670 SGS T74LS958 

TI SI174LS368A 936 Signetics 74LS958 
Signetics 74LS295A 74LS37 Fairchild 74LS37 

SGS T74LS670 
TI SH74LS95B 866 

I 74LS2958 Hitachi HD74LS37 
Signetics 74LS670 

AM2901A M.ID Ar.I2901A 1201 
TI SII74LS295B 925 Motorola SN74LS37 

TI SII74LS670 990 
Fairchild 29F01 ,;I 

74LS298 Fairchild 74LS298 74LS73 Hitachi HD74LS73 
Hitachi HD74LS298 

National DM74LS37 Motorola SN74LS73A F2901A 
SGS T74LS37 National IDM2901A 0 

Motorola SN74LS298 Signetics 74LS37 
National DM74LS73 

AM2902 AMD AM2902 
SGS T74LS298 TI SII74LS37 844 

Signetics 74LS73 
tAM2909 AMD AM2909 

Signetics 74LS298 74LS373 Af.ID S!l74LS373 1227 
TI SII74LS73A 856 

~AM2911 AMD AM2911 g 
TI SI174LS298 926 Fairchild 741.S373 

74LS74 Fairchild 74LS74 
~AM2915A AMD AM2915A 

I 74LS299 AI.1D SI174LS299 1227 MMI 74LS373 Hitachi HD74LS74 
~AM2916A AMD AM2916A 

Fairchild 74LS299 Motorola SN74LS373 HD74LS74A 
~AM2917A AMD AM2917A 

Hitachi HD74LS299 SGS T74LS373 Motorola SN74LS74A 
~AM2918 AMD AM2918 

Motorola SN74LS299 SignBlics 74LS373 783 National DM74LS74 DAC-08 AMD 1408 
SGS T74LS299 TI SII74LS373 937 SGS T74LS74 1508 ~ TI SI174LS299 927 74LS374 AMD SN74LS374 Signetics 74LS74 AM1508 

74LS30 Fairchild 74LS30 Fairchild 74LS374 TI SII74LS74A 857 SSS1408 
Hitachi HD74LS30 MMI 74LS374 74LS75 Hitachi HD74LS75 AD AD1408 
Motorola SN74LS30 Motorola SN74LS374 Motorola SN74LS75 ADDAC-08 3164 
National DM74LS30 National DM74LS374 National DM74LS75 Datel DAC-088 
SGS T74LS30 SGS T74LS374 Signetics 74LS75 DAC-188C '----
Signetics 74LS30 Signetics 74LS374 TI SII74LS75 858 DAC-IC88 
TI SII74LS30 842 TI SII74LS374 938 74LS76 Hitachi HD74LS76 DAC-IC8BC 2621 

74LS32 Fairchild 54LS32 74LS375 Fairchild 74LS375 Motorola SN74LS76A DAC-IC88M 
74LS32 Motorola SN74LS375 National DM74LS76 Fairchild DAC-08 

Hitachi HD74LS32 Signetics 74LS375 Signetics 74LS76 MA0802M 
1.lolorola SIl54ALS32 732 TI SII74LS375 938 TI Sfl74LS76A 858 I'A0801 

SN54LS32 74LS377 AI.ID SrI74LS377 1227 74LS77 National DM74LS77 I'A0802 
SN74LS32 Fairchild 74LS377 Raytheon 54LS77 Motorola DAC-08 

National DM54ALS32 Motorola SN74LS377 74LS78 Hitachi HD74LS78 MC1408 
DM54LS32 SGS T74LS377 Motorola SN74LS78A MC150B 
DM74LS32 Signetics 74LS377 National DM74LS78 National DAC-0800 

Raytheon 54LS32 TI SI174LS377 939 TI SII74LS78A 859 DACD800 3320 
SGS T74LS32 74LS38 Fairchild 74LS38 74LS83 Fairchild 74LS83A DAC0801 
Signetics 54LS32 Hitachi HD74LS38 Hitachi HD74LS183A DAC0802 3320 

74LS32 Motorola SN74LS38 HD74LS83A DAC0806 
TI SN54LS32 843 National DM74LS38 Motorola SN74LS83A DAC0807 

SI174LS32 843 SGS T74LS38 National DM74LS83A ' DAC0808 3320 
74LS322 AMD SN74LS322 Signetics 74LS38 Raytheon 74LS83A NEC-Electron I'PC624 

Fairchild 74LS322 TI SI174LS38 844 Signetics 74LS83 PMI DAC-08 
Motorola SN74LS322 74LS384 AMD SN74LS384 74LS83A DAC-09 
Raytheon 74LS322A Motorola SN74LS384 TI SII74LS83A 861 DAC-1408 
TI SN74LS322A 930 TI SII74LS384 941 74LS83A Fairchild 74LS83A DAC-1508 

74LS322A AMD SN74LS322 74LS385 AMD SN74LS385 Hitachi HD74LS183A DAC1408 
Fairchild 74LS322 Motorola SN74LS385 HD74LS83A DAC1508 
Motorola SN74LS322 TI SI174LS385 942 Motorola SN74LS83A Signetics MC1408 
Raytheon .74LS322 74LS386 Hitachi HD74LS386 National DM74LS83A MC1508 
TI SII74LS322A 930 Motorola SN74LS386 Raytheon 74LS83 SE5008 

74LS323 AMD SN54LS323 National DM74LS386 Signetics 74LS83 SE5009 
SN74LS323 TI SII74LS386 942 74LS83A HA4741 AMD LM148 

Fairchild 54LS323 74LS395A Fairchild 74LS395 TI SII74LS83A 861 LM248 
74LS323 Motorola SN74LS395A 74LS85 Fairchild 74LS85 LM348 

• Discontinued The manufacturers report their deVices can be used as direct replacements. 
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Raytheon Semiconductor LMlll SiliconG SGlll LM208 Motorola LM208 LM301 Thomson·CSF SFC2301 

(Cont'd) TI LMlll National LM208 Toshiba TA7506 
Thomson·CSF SFC2111 PMI OP·08 LM307 AMD LM307 

HA4741 Exar XR4212 LMl18 AMD LMl18 OP05 AD AD741J 3153 
Harris HA·4741 National LMl18 PM208 Intersil LM307 
MicroPwr MP5511 TI LMl18 SiliconG SG208 Motorola LM307 
Motorola MC4741 LM124A AMD LM124A TI "A714 National LM307 
National LM148 Motorola LM124A +LM211 AMD LM211 RCA CA307 

LM248 . National LM124A AD AD211 SiliconG. SG307 
LM348 RCA CA124A Motorola LM211 TI LM307 

NEC·Electron "PC4741 Signetics LM124A Nalional UI211 3317 Thomson·CSF SFC2307 
PMI OP·l1 SiliconG SG124 PMI PM211 LM308 AMD LM308 
Raytheon LM148 TI LM124A RCA LM211 AD AD30a 3153 

LM348 +LM129 National LM129 3304 Signetics LM211 Burr·Brown 3500 
RC4156 LM13600 Exar XR13600 SiliconG SG211 3501 
RM4156 National LM13600 3326 TI LM211 Fairchild "A308 

TI LM148 LM139 AMD LM139 Thomscn·CSF SFC2211 Intersil AD308 
LM248 Fairchild "A139 LM218 AMD LM218 LM308 
XR4156 Motorola LM139 LM318 MicroPwr MP5505 

LH2101 AMD LH2101 National LM139 3317 AD AD518 3155 Motorola LM308 
Intersil LH2101 PMI CMP·04 Fairchild "A31B National . LM308 
National LH2101 PM139 National LM218 SiliconG SG308 
Signetics LH2101 RCA CA139 LM318 LM311 AMD LM311 

LH2111 AMD LH2111 Signetics LM139 NEC·Electron "PC159 AD AD311 
Intersil LH2111 SiliconG SG139 TI LM21B Fairchild "A2903 lIational LH2111 3317 TI LM139 LM318 "A311 LH2201 AMD LH2201 LM146 Exar XR146 3207 LM224 AMD LM224 
National LH2201 National LM140 Fairchild "A224 

Intersil LM311 

AMD LH2211 LM146·2 National LM146-2 Motorola LM224 
Motorola LM2903 

Iialional LH2211 3317 LM148 AMD LM148 National LM224 
LM311 

AMD LH2301 LM248 RCA CA224 
llalienal LM2903 3317 

Intersil LH2301 LM348 Signetics LM224 
LI,1311 3317 

National LH2301 Exar XR4212 SiliconG SG224 
NEC·Electron "PC271 

AMD LH2311 Harris HA·4741 TI LM224 "PC311 
Intersil LH2311 MicroPwr MP5511 LM239 AMD LM239 

PMI PM311 

National LH2311 Motorola MC4741 Fairchild "A239 
RCA CA311 

LM101 AMD LM10l National LM14B Motorola LM239 
LM311 

AD AD10l LM248 Nalional L1.1239 3317 
Signetics LM2903 

Fairchild "Al0l LM348 PMI CMP-04 LM311 
Intersil AD10l NEC-Electron "PC4741 PM239 SiliconG SG311 
Motorola LM10l PMI OP-ll RCA CA239 TI LM2903 
Signetics LM10l Raytheon HA4741 Signetics LM239 LM311 
SiliconG SG10l LM348 SiliconG SG239 Thomson-CSF SFC2311 
TI LM10l RC4156 TI LM239 SFC3111 
Thomson·CSF SFC2101 RM4156 LM246 Exar XR246 3207 LM31B AMD LM21B 

LM107 AMD LM107 TI LM148 National LM246 LM318 
AD AD741S 3153 LM248 

tLM249 AMD LM249 AD AD51a 3155 
Intersil LM107 XR4156 National LM249 Fairchild "A318 
National LM107 +LM149 AMD LM149 

LM2900 Hitachi HA 17301 National LM218 
SiliconG SG107 National LM149 

Motorola LM2900 LM318 
TI LM107 ~LM201 AMD 748 

MC3301 NEC-Electron "PC 159 
SN55107 LM201 

National LM2900 TI LM218 
Thomson-CSF SFC2107 AD AD201 

LM3301 LM31B 
LM108 AMD LM108 . Fairchild "A201 Raytheon RC3301 LM324 AMD LM324 

AD AD108 3153 "A748 Exar XR3403 3207 
Fairchild "Al08 Intersil LM748 TI LM2900 

"A725 "A748 
LM2901 Fairchild "A2901 XR3403C 

Intel ISBC108 Motorola LM201 "A3302 Fairchild "A324 

Intersil ICL 108 MC1748 Motorola LM2901 "A3403 

LM108 National LM201 MC3302 Motorola LM324 

MicroPwr MP5501 LM748 National LM2901 MC3403 

MP5505 Plessey SL748 LM3302 National LM324 

MP5508 401,3292 Raytheon RM748 NEC-Electron "PC290 1 NEC-Electron "PC324 

OP-05 RCA CA201 PMI CMP-04 NEC-Micro "PC324 

OP08 CA748 Raytheon RV3302 Raytheon RC3403 

Motorola LM108 LM748 RCA CA3302 RC4137 

National LM108 Signetics LM201 Signetics LM2901 RCA CA324 

LM108A "A748 MC3302 LM324 

NEC-Electron "PC 154 SiliconG SG201 SiliconG SG3302 Sanyo LA6324 

PMI OP-05 SG748 TI LM2901 Signetics LM324 

OP-06 TI LM201 LM3302 MC3403 

OP-07 SN72748P LM2902 Fairchild "A2902 SiliconG SG324 

OP-08 "A748 Hitachi HA17902 TI LM324 

OPOl Thomson-CSF SFC2201 Motorola LM2902 MC3403 

PM108 SFC2748 National LM2902 tLM329 Nalional LI;I329 3304 
PM725 tLM205 AMD LM205 NEC-Electron "PC2902 LM339 AMD LM339 

Raytheon RC725 National LM205 TI LM2902 LM339A 
RM725 SiliconG SG205 LM301 AD AD301 Fairchild "A339 

RCA CA3493 3351 Thomson-CSF SFC2205 Fairchild LM301 Hitachi HA17901 
Signetics LM108 tLM207 AMD LM207 "A301A Motorola LM339 
SiliconG SG108 National LM207 Intersil AD301 National W339 3317 
TI "A714 RCA CA207 Motorola LM301 NEC-Electron "PC339 

LMlll AMD LMlll SiliconG SG207 National LM301 NEC-Micro "PC339 
AD ADlll TI SN55207 LM301A PMI CMP-04 
Fairchild, "All1 Thomson-CSF SFC2207 NEC-Electron "PC157 PM339A 
Intersil LMll1 LM208 ,AMD LM208 "PC301 RCA CA339 
MicroPwr COMP-Ol AD AD208 3153 RCA CA301 CA339A 

COMP-02 Fairchild "A208 LM301 LM339 
Motorola LM111 MicroPwr MP5505 Signetics LM301 SiliconG SG339 
National un 11 3317 MP550B 401,3292 SiliconG SG301 TI LM339 
PMI PMlll OP-05 TI LM301 LM346 Exar XR346 3207 
Signetics LMlll OP08 LM301A National LM346 

• Discontinued 
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Raytheon Semiconductor RC1458 Hitachi HA 17458 RC3401 Raytheon LM3900 RC4195 1.lotorola 1.IC1468 3296 

(Cont'd) Motorola MC1458 RCA CA3401 SiliconG SG1468 
MC1558 TI LM3900 SG2501A 

LM348 AMD LM148 MC4558 RC3403 AMD LM324 SG3501A 

LM248 MC4558C Exar XR3403 3207 SG4501 

LM348 RC1558 XR3403C RC4444 Motorola MC3416 

Exar XR4212 RC4558 Fairchild JlA324 RC4531 Signetics NE531 

Harris HA-4741 
National LM1458 JlA3403 RC4558 AMD 1458 

MicroPwr MP5511 
LM1558 Motorola LM324 1558 

NEC-Electron JlPC 1458 MC3403 AM1458 
Motorola MC4741 JlPC4558 National LM324 Exar XR1458 
National LM148 PMI OP-14 NEC-Electron JlPC324 XR1588 

LM248 PM1458 NEC-Micro JlPC324 XR4558 
LM348 PM1558 Raytheon LM324 Fairchild JlA1458 

NEC-Electron JlPC4741 Raytheon RC1558 RC4137 JlA1553 
PMI OP-11 RC4558 RCA CA324 Harris ItA-2650 3234.3287 
Raytheon HA4741 RM1558 LM324 HA-26553234.3287 

LM148 RM4558 Sanyo· LA6324 HA-2665 
RC4156 RCA CA1458 Signetics LM324 Hitachi HA 17458 

RM4156 CA 1558 MC3403 Motorola MC1458 

TI LM148 LM1458 SiliconG SG324 MC1558 

LM248 LM1558 TI LM324 MC4558 

XR4156 
RC4558 MC3403 MC4558C 

~LM349 AMD LM349 
SSS1458 RC3503 Exar XR3503 3207 RC1558 
SSS1558 Motorola MC3503 RC4558 

National LM349 Sanyo LA6458A Raytheon RM3503 National LM1458 
LM3900 Motorola MC3401 Signetics MC1458 RM4137 LM1558 

National LM3401 MC1558 Signetics MC3503 NEC-Electron JlPC 1458 

~--LM3900 NE4558 SiliconG SG3503 JlPC4558 
Raytheon RC3401 SiliconG SG1458 TI MC3503 PMI OP-14 
RCA CA3401 SG 1558 RC4136 Exar XR4136 PM1458 
TI LM3900 TI MC1458 XR4136M PM1558 

OP-07 AD ADOP-07 3153 MC1558 Fairchild JlA4136 Raytheon RC1458 
MicroPwr MP5505 RC4558 MicroPwr MP5509 RC1558 

MP5507 RM4558 PMI OP-09 RM1558 

~ OP-05 RC1558 AMD 1458 PM4136 RM4558 
OP-07 1558 Raytheon RM4136 RCA CA 1458 /)'~ 

PMI OP-05 
AM1458 SiliconG SG4136 CA1558 

OP-07 
Exar XR1458 SG4136C LM1458 E 

TI OP-07 
XR1588 TI RC4136 LM1558 G XR4558 

OP-27 Datel AM-427 Fairchild JlA1458 
RM4136 RC4558 I'll 

PMI OP-27 JlA1558 
RC4137 AMD LM324 SSS1458 

~ ~PAL 10H8 MMI PAL 10H8 Harris HA-2650 3234.3287 
Exar XR3403 3207 SSS1558 

National DMPAL 10H8 HA·2655 3234.3287 
XR3403C Sanyo LA6458A 

PAL 10L8 MMI PAL 10L8 HA-2665 
Fairchild JlA324 Signetics MC1458 @ National DMPAL 10L8 Hitachi HA 17458 

JlA3403 MC1558 
Motorola LM324 NE4558 

~PAL 12H6 MMI PAL 12H6 Motorola MC1458 MC3403 SiliconG SG 1458 ffil National DMPAL 12H6 MC1558 National LM324 SG 1558 
PAL 12L6 MMI PAL 12L6 MC4558 NEC-Electron JlPC324 TI MC1458 ~, 

MC4558C ""-
National DMPAL 12L6 NEC-Micro JlPC324 MC1558 

~ ~PAL 14H4 MMI PAL 14H4 RC1558 Raytheon LM324 RC4558 
RC4558 

National DMPAL 14H4 
National LM1458 RC3403 RM4558 

~PAL 14L4 MMI PAL 14L4 LM1558 RCA CA324 RC4739 Exar XR4739 ,.-JI 
National DMPAL 14L4 NEC-Electron JlPC 1458 LM324 Fairchild JlA739 C. 

~PAL16A4 MMI PAL 16A4 JlPC4558 Sanyo LA6324 JlA749 
National DMPAL 16A4 PMI OP-14 Signetics LM324 Motorola MC1339 

tPAL 16C1 MMI PAL 16C1 PM1458 MC3403 lIalional LI.I1303 3325 

National DMPAL 16C1 PM1558 SiliconG SG324 SGS TBA231 

~PAL 16H2 MMI PAL 16H2 Raytheon RC1458 TI LM324 TI SN76131 '---

National DMPAL 16H2 RC4558 MC3403 SN76149 

~PAL 16L2 MMI PAL 16L2 RM1558 RC4151 Exar XR4151 3193 RC5534 Datel AM-453-2C 

National DMPAL 16L2 RM4558 Raytheon RM4151 AM-453-2M 

~PAL 16L8 MMI PAL 16L8 RCA CA 1458 RV4151 Exar XR5534 3209 

National DMPAL 16L8 CA 1558 TI XR4151 Raytheon RM5534 

TI FP4ALS16L8 LM1458 RC4152 TI XR4152 Signetics NE5534 

LM1558 RC4156 AMD LM148 NE5534A 
~PAL 16R4 MMI PAL 16R4 

RC4558 LM248 SE5534 
National DMPAL 16R4 SSS1458 LM348 SE5534A 
TI FP74ALS16R4 SSS1558 Exar XR4212 TI NE5534 

~PAL 16R6 MMI PAL 16R6 Sanyo LA6458A Harris HA-4741 NE5534A 
National DMPAL 16R6 Signetics MC1458 MicroPwr MP5511 RC555 Cherry CS555 
TI FPJl4ALS16R6 MC1558 Motorola MC4741 Exar XR555 

~PAL 16R8 MMI PAL 16R8 NE4558 National LM148 XR555M 
National DMPAL 16R8 SiliconG SG1458 LM248 Fairchild JlA555 
TI FP74ALS16R8 SG1558 LM348 Hitachi HA 17555 

PAL 16X4 MMI PAL 16X4 TI MC1458 NEC-Electron JlPC4741 Motorola MC1455 

National DMPAL 16X4 MC1558 PMI OP-11 MC1555 

~RC1437 Motorola MC1437 RC4558 Raytheon HA4741 National LM555 

RC1458 AMD 1458 RM4558 LM148 NEC-Electron JlPC 1555 

1558 RC3078 RCA CA3078 3354 LM348 Raytheon RM555 

AM1458 RC3301 Hitachi HA 17301 RM4156 RCA CA355 

Exar XR1458 
Motorola LM2900 TI LM148 CA555 

XR1588 
MC3301 LM248 Sanyo LB8555 

National LM2900 XR4156 Signetics NE555 
XR4558 LM3301 RC4194 Exar XR4194 SE555 

Fairchild JlA1458 Raytheon LM2900 MicroEng MCE-4194 SiliconG SG555 
JlA1558 TI LM2900 Raytheon RM4194 TI NE555 

lIarrls HA·2650 3234.3287 RC3401 Motorola MC3401 SiliconG SG4194 SE555 
HA-2655 3234.3287 National LM3401 RC4195 Exar XR1468 RC556 AMD LM555 
HA-2665 LM3900 XR4195 LM556 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance detailS often differ, so compare the specifications considering your requirements. 
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Raytheon Semiconductor RC725 RCA CA3493 3351 RC8225 Signetics 54S189 RC9311 National DM54154 

(Cont'd) Signetics LM108 74S189 DM7213 
SiliconG SG108 TI SN54S189 DM74154 

RC556 Exar XR556 TI "A714 SN74S189 DM8311 
XR556M RC733 AMD AM592 RC8230 Fairchild 9312 DM9311 

Fairchild "A556 NE592 National DM8312 Raytheon RM9311 
Motorola MC3456 SE592 DM9312 Signetics 54154 

MC3556 Fairchild "A733 Raytheon RC9312 74154 
National LM556 Hitachi HA17733 RM8230 TI SN29311 
Raytheon RM556 Intersil "A733 RM9312 SN39311 
Signetics NE556 Motorola MC1733 Signetics N8230 SII54154 885 

SE556 NE592 TI SN29312 S"74154 885 
SiliconG SG556 SE592 SN39312 RC9312 Fairchild 9312 
TI NE556 National LM733 RC8233 Signetics N8233 National DM8312 

SE556 Raytheon RM592 RC8234 Signetics N8234 DM9312 
RC592 AMD AM592 Signetics SE592 RC8242 Fairchild 74LS266 Raytheon RC8230 

NE592 "A733 Motorola SN74LS266 RM8230 
SE592 SiliconG SG733 National DM74LS266 RM9312 

Fairchild "A733 TI "A733 Raytheon 74LS266 Signetics N8230 
Hitachi HA17733 RC741 AMD 741 SGS T74LS266 TI SN29312 
Intersil "A733 SSS741 Signetics 74LS266 SN39312 
Motorola MC1733 AD AD741 3153 N8242 RC9316 Fairchild 9316 

NE592 Fairchild 3871 TI SN74LS266 918 National DM9316 
SE592 "A741 RC8243 Signetics N8243 Raytheon RM9316 

National LM733 Hitachi HA 17741 RC8250 Signetics N8250 TI SN29316 
Raytheon RM592 Intersil AD741 RC8252 Fairchild 9031 SN39316 
Signetics SE592 ICL741 9301 RC932 Fairchild 932 

"A733 MicroPwr MP5501 National DM8301 9932 
SiliconG SG733 MP5502 401.3292 DM9301 Motorola MC932 
TI "A733 OP-02 Raytheon RM8252 National DM932 

RC709 Fairchild "A709 Mostek MK3871 Signetics N8252 Raytheon RM932 
Hitachi HA1303 Motorola LM741 S8252 RC9322 Fairchild 74157 
Motorola MC1709 MC1741 TI SN29301 9322 
National LM1709 National LM741 SN39301 Hitachi HD74157 

LM709 NEC-Electron "PC 151 RC8262 Signetics N8262 National DM74157 
NEC-Electron "PC255 "PC741 RC8266 Signetics N8266 DM8322 

"PC 55 PMI OP-02 RC8270 TI SN74178 896 DM9322 
Raytheon RM709 OPOl RC8271 Fairchild 74179 Raytheon RM9322 
RCA CA3038 PM741 Signetics N8271 Signetics 74157 
TI "A709 SSS741 TI SN74179 897 TI SN29322 
Thomson-CSF SFC2709 Raytheon RM741 RC8273 Signetics N8273 SN29602 
Toshiba TA7502 RCA CA3056 RC8274 Signetics N8274 SN39322 

.RC710 Fairchild "A710 CA741 RC8277 Fairchild 9328 SN74157 887 
MicroPwr COMP-Ol Signetics "A741 Signetics N8277 RC933 Fairchild 933 

COMP-02 SiliconG SG300 RC8280 Fairchild 74176 Motorola MC933 
Motorola LM710 SG741 96176 National DM933 

MC1710 TI "A741 National DM74176 Raytheon RM933 
Ilalional LM710 3317 Thomson-CSF SFC2741 
PMI CMP-Ol Toshiba TA7504 

DM8280 RC934 Motorola MC934 

CMP-02 RC747 AMD 747 
Signetics 74176 Raytheon RM934 

Raytheon RM710 Fairchild "A747 
N8280 TI SN15834 

TI SN74176 896 SN15934 
SiliconG SG710 Hitachi HA 17747 

RC8281 Fairchild 74177 RC9341 Fairchild 54181 TI "A710 Motorola MC1747 
Thomson-CSF SFC2710 National LM747 National DM74177 9341 

RC723 Fairchild "A723 NEC-Electron "PC251 DM8281 Hitachi HD74181 

Hitachi HA17723 PMI OP-04 Signetics 74177 National DM54181 

Intersil LM723 PM747 N8281 DM74181 

Motorola P.1C1723 3295 Raytheon RM747 TI SN74177 896 Raytheon RM9341 

National LM723 RCA CA747 RC8290 Fairchi!d 74196 Signetics 54181 

Raytheon RM723 Signetics "Ai47 National DM74196 74181 

RCA CA723 SiliconG SG747 DM8290 TI SII54181 897 

LM723 TeledyneS 747 Signetics 74196 SII74181 897 

SGS L 123 TI "A747 TI SII74196 903 RC935 Fairchild 9135 

Signetics "A723 RC7523 Motorola MC7523 RC8291 Fairchild 74197 Motorola MC835 

SiliconG SG723 National LM7523 National DM74197 MC935 

TI "A723 SiliconG SG7523 DM8291 National DM935 

Thomson-CSF SFC2723 TI SN7523 Signetics 74197 Raytheon RM935 

RC725 AMD LM108 RC7528 Motorola MC7528 TI SN74197 904 RC936 Fairchild 936 
AD AD108 3153 SiliconG SG7528 RC8T09 Signetics 8T09 Motorola MC936 
Fairchild "A 108 TI SN7528 N8T09 National DM936 

"A725 Thomson-CSF SFC2528 RC8Tl0 Fairchild 74173 Raytheon RM936 
Intel ISBC108 RC7529 Fairchild 7529 National DM74173 RC9360 Fairchild 74192 
Intersil ICL 108 Motorola MC7529 DM8551 9360 

LM108 National LM7529 Signetics 8T10 National DM74192 
MicroPwr MP5501 SiliconG SG7529 N8Tl0 DM8560 

MP5505 RC8202 Signetics N8202 TI SN74173 894 Raytheon RM9360 
fIIP5508 401.3292 RC8225 AMD AM27LS03 RC8T20 Signetics 8T20 Signetics 74192 
OP-05 AM27S03 RC930 Fairchild 930 TI SN54192 902 
OP08 AM54S189 9930 S"74192 902 

Motorola LM108 AM74S189 Motorola MC830 RC937 Fairchild 937 
National LM108 SN54S189 MC930 Motorola MC837 

LM10BA SN74S189 National DM930 MC937 
NEC-Electron "PC154 Fairchild 54S189 Raytheon RM930 National DM937 
PMI OP-05 74S189 RC9304 Fairchild 9304 Raytheon RM937 

OP-06 93405 Raytheon RM9304 RC941 Motorola MC841 
OP-07 Hitachi HD74S189 RC9308 Fairchild 9308 RC944 Fairchild 944 
OP-08 MMI 5561 Raytheon RM9308 Motorola MC944 
OPOl 6561 TI SN29308 National DM944 
PM108 National DM54S189 SN39308 Raytheon RM944 
PM725 DM74S189 SN74116 872 RC945 Fairchild 945 

Raytheon LM108 DM7599 RC9311 Fairchild 9311 Motorola MC945 
RM725 DM8599 Hitachi HD74154 National DM945 

• Discontinued 
Bold face device numbers indicate manufacturers data Is provided In the IC Master on the pages noted. 
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Rnytheon Semiconductor RF9601 Raytheon RF8601 RM4137 Signetics MC3503 RM5524 TI SN5524 

(Cont'd) Signetics 8T22 SiliconG SG3503 RM5534 Datel AM-453-2C 
N8T22 TI MC3503 AM-453-2M 

RC945 Raytheon RM945 S8T22 RM4139 Motorola LM158 Exar XR5534 3209 
RC946 Fairchild 946 TI 81474122 873 National LM158A Raytheon RC5534 

Motorola MC946 RF9602 Fairchild 9602 RCA CA158A Signetics NE5534 
National DM946 National DM8602 Signetics LM158 NE5534A 
Raytheon RM946 DM9602 TI LM158 SE5534 

RC948 Fairchild 948 Raytheon RF8602 RM4151 Exar XR4151 3193 SE5534A 
Motorola MC948 TI SN39602 Raytheon RC4151 TI NE5534 
National DM948 RM1488 AMD MC1488 RV4151 NE5534A 
Raytheon RM948 Exar XR1488 3188 TI XR4151 RM555 Cherry CS555 

RC949 Fairchild 949 Fairchild I'A1488 RM4152 TI XR4152 Exar XR555 
Motorola MC949 Harris HA1488 RM4156 AMD LM148 XR555M 
National DM949 Hitachi HD75188 LM248 Fairchild I'A555 
Raytheon RM949 /Aolorola I.lC1488 2753 LM348 Hitachi HA17555 

nC950 Fairchild 950 National DS1488 Exar XR4212 Motorola MC1455 
Motorola MC950 Signetics MC1488 Harris HA-4741 MC1555 
Raytheon RM950 SiliconG SG1488 MicroPwr MP5511 National LM555 

RC951 Fairchild 951 TI MC1488 Motorola MC4741 NEC-Electron I'PC1555 
9951 SN75188 National LM148 Raytheon RC555 

Motorola MC851 RM1537 Motorola MC1537 LM248 RCA CA355 
MC852 RM1558 AMD 1458 LM348 CA555 
MC951 1558 NEC-Electron I'PC4741 Sanyo LB8555 

Raytheon RM951 AM1458 PMI OP-l1 
Signetics NE555 

TI SN15851 Exar XR1458 Raytheon HA4741 
SE555 

SN15951 XR1588 SiliconG SG555 
RC957 Fairchild 9157 XR4558 

LM148 TI NE555 r------; 
LM348 Motorola MC857 Fairchild I'A1458 RC4156 

SE555 : 
MC957 I'A1558 RM556 AMD LM555 I 

National DM9567 Harris HA-2650 3234.3287 
TI LM148 LM556 , 

DM957 HA-2655 3234.3287 
LM248 Exar XR556 

Raytheon RM957 HA-2665 
XR4156 XR556M 

I 
RC958 Fairchild 9158 Hitachi HA 17458 

RM4194 Exar XR4194 Fairchild I'A556 
Motorola MC858 Motorola MC1458 

MicroEng MCE-4194 Motorola MC3456 ; 

MC958 MC1558 
Raytheon RC4194 MC3556 

National DM958 MC4558 
SiliconG SG4194 National LM556 I 

Raytheon RM958 MC4558C 
RM4195 Exar XR1568 Raytheon RC556 

RC961 Fairchild 961 RC1558 
I.Iolorola MC1568 3296 Signetics NE556 

Motorola MC961 RC4558 
SiliconG SG1501A SE556 

National DM961 SG1568 SiliconG SG556 
DM962 

National LM1458 
RM4558 AMD 1458 TI NE556 SB LM1558 

Raytheon RM961 NEC-Electron I'PC1458 1558 SE556 
RC962 Fairchild 962 I'PC4558 AM1458 RM592 AMD AM592 

B Motorola MC962 PMI OP-14 Exar XR 1458 NE592 
National DM962 PM1458 XR1588 SE592 
Raytheon RM962 PM1558 XR4558 Fairchild I'A733 ;1) 

RC963 Fairchild 963 Fairchild I'A1458 Hitachi HA17733 ~" 
," 

Raytheon RC1458 '~ 
9963 RC1558 I'A1558 Intersil I'A733 

Motorola MC963 RC4558 lIarris HA-2650 3234.3287 Motorola MC1733 

~ 
National DM963 

RM4558 HA-2655 3234.3287 NE592 : 

Raytheon RM963 
RCA CA 1458 HA-2665 SE592 

§ RC993 Fairchild 9093 
CA 1558 Hitachi HA 17458 National LM733 

Motorola MC853 
LM1458 Motorola MC1458 Signetics SE592 

MC953 
LM1558 MC1558 I'A733 

National DM9093 
RC4558 MC4558 SiliconG SG733 

Raytheon RM993 
SSS1458 MC4558C TI I'A733 

TI SN158093 
SSS1558 RC1558 RM709 Fairchild I'A709 

SN159093 Hitachi HA 1303 
RC994 Fairchild 9094 Sanyo LA6458A RC4558 

Motorola MC1709 
Motorola MC856 Signetics MC1458 National LM1458 

National LM1709 ---.: 
MC956 MC1558 LM1558 

LM709 
National DM9094 NE4558 NEC-Electron I'PC 1458 NEC-Electron I'PC255 
Raytheon RM9094 SiliconG SG1458 I'PC4558 I'PC55 

RM994 SG1558 PMI OP-14 Raytheon RC709 
TI SN158094 TI MC1458 PM1458 RCA CA3038 

SN159094 MC1558 PM1558 TI I'A709 
RC997 Fairchild 9097 RC4558 Raytheon RC1458 Thomson-CSF SFC2709 

Motorola MC855 RM4558 RC1558 Toshiba TA7502 
MC955 RM3403 Exar XR3403M RC4558 RM710 Fairchild I'A710 

National DM9097 RM3503 Exar XR3503 3207 RM1558 MicroPwr COMP-01 
Raytheon RM997 Motorola MC3503 RCA CA1458 COMP-02 
TI SN158097 Raytheon RC3503 CA 1558 Motorola LM710 

SN159097 RM4137 LM1458 MC1710 
RF8601 Fairchild 74122 Signetics MC3503 LM1558 National LImo 3317 

9601 SiliconG SG3503 RC4558 PMI CMP-Ol 
National DM8601 TI MC3503 SSS1458 CMP-02 

DM9601 RM4136 Exar XR4136 SSS1558 SiliconG SG710 
Raytheon RF9601 XR4136M Sanyo LA6458A TI I'A710 
Signetics 8T22 Fairchild 1'A4136 Signetics MC1458 Thomson-CSF SFC2710 

N8T22 MicroPwr MP5509 MC1558 RM723 Fairchild I'A723 
S8T22 PMI OP-09 NE4558 Hitachi HA17723 

TI 81474122 873 PM4136 SiliconG SG1458 Intersil LM723 
RF8602 Fairchild 9602 Raytheon RC4136 SG1558 I.Iolorola I.IC1723 3295 

Nalional DM8602 SiliconG SG4136 TI MC1458 National LM723 
DM9602 SG4136C MC1558 Raytheon RC723 

Raytheon RF9602 TI RC4136 RC4558 RCA CA723 
TI SN39602 RM4136 RM4558 LM723 

RF9601 Fairchild 74122 RM4137 Exar XR3503 3207 RM5524 Fairchild MC5524 SGS L 123 
9601 Motorola MC3503 Motorola MC5524 Signetics I'A723 

National DM8601 Raytheon RC3503 National LM5524 SiliconG SG723 
DM9601 RM3503 SiliconG SG5524 TI I'A723 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your reqUirements. 
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Raytheon Semiconductor RM74B Signetics LM201 RM9311 Hitachi HD74154 RM941 Motorola MC941 

(Cont'd) "A74B National DM54154 RM944 Fairchild 944 
SiliconG SG201 DM7213 Motorola MC944 

RM723 Thomson-CSF SFC2723 SG74B DM74154 National DM944 
RM725 AMD LM10B TI LM201 DMB311 Raytheon RC944 

AD AD10B 3153 SN7274BP DM9311 RM945 Fairchild 945 
Fairchild "Al0B "A74B Raytheon RC9311 Motorola MC945 

"A725 Thomson-CSF SFC2201 Signetics 54154 National DM945 
Intel ISBC10B SFC274B 74154 Raytheon RC945 
Intersil ICL lOB RMB202 Signetics SB202 TI SN29311 RM946 Fairchild 946 

LM108 RMB230 Fairchild 9312 SN39311 Motorola MC946 
MicroPwr MP5501 National DMB312 SN54154 885 National DM946 

MP5505 DM9312 SN74154 885 Raytheon RC946 
I.IP5508 401.3292 Raytheon RCB230 RM9312 Fairchild 9312 RM947 TI SN15947 
OP-05 RC9312 National DM8312 RM948 Fairchild 948 
opoa RM9312 DM9312 Motorola MC948 

Motorola LM108 Signetics NB230 Raytheon RC8230 National DM94B 
National LMl0a TI Sr~29312 RC9312 Raytheon RC94B 

LM10BA SN39312 RMB230 RM949 Fairchild 949 
NEC-Electron "PC154 RM8231 Signetics S8231 Signetics NB230 Motorola MC949 
PMI OP-05 RM8241 Motorola SN54LS3B6 TI SN29312 National DM949 

OP-06 National DM54LS386 SN39312 Raytheon RC949 
OP-07 Raytheon 54LS3B6 RM9316 Fairchild 9316 RM950 Fairchild 950 
op-oa 

Signetics S82S41 National DM9316 Motorola MC950 
OPOl 

TI 54LS386 Raytheon RC9316 Raytheon RC950 
PM108 

S1I54LS386 942 TI SN29316 RM951 Fairchild 951 

I 
PM725 

RM8250 Signetics S8250 SN39316 9951 
Raytheon LM108 RM932 Fairchild 932 Motorola MC851 

RC725 RM8252 Fairchild 9031 
9932 MC852 

r RCA CA3493 3351 9301 
Motorola MC932 MC951 

I 
' ,. 

Signetics LM108 National DM8301 
National DM932 Raytheon RC951 

SiliconG SG108 DM9301 
Raytheon RC932 TI SN15851 1 

~ 
Raytheon RC8252 

I 
TI "A714 RM9322 Fairchild 74157 SN15951 

RM741 AMD 741 Signetics N8252 
9322 RM952 Fairchild 9099 

SSS741 S8252 
Hitachi HD74157 Motorola MC952 

~ 
AD AD741 3153 TI SN29301 

National DM74157 Raytheon RM999 

I Fairchild 3871 SN39301 
DM8322 RM957 Fairchild 9157 

i § 
!IA741 RM8262 Signetics S8262 

DM9322 Motorola MC857 
f Hitachi HA17741 RMB266 Signetics S8266 

Raytheon RC9322 MC957 

t Intersil AD741 RMB270 Fairchild 54178 Signetics 74157 National DM9567 

! I, 
ICL741 Signetics SB270 TI SN29322 DM957 

t 
MicroPwr MP5501 TI SN54178 896 SN29602 Raytheon RC957 

! r,1P5502 401.3292 RMB271 Fairchild 54179 SN39322 RM95B Fairchild 9158 

f 
OP-02 Signetics SB271 SII74157 887 Motorola MCB58 

f 

Mostek MK3B71 TI SN54179 897 RM933 Fairchild 933 MC95B 
Motorola LM741 RM8277 Signetics S8277 Motorola MC933 National DM958 

MC1741 RM82BO Fairchild 54176 National DM933 Raytheon RC95B 

I ~. 
National LM741 National DM54176 Raytheon RC933 

RM961 Fairchild 961 
NEC-Electron !IPC 151 Signetics 54176 RM934 Motorola MC934 Motorola MC961 

I "PC741 SB2BO Raytheon RC934 National DM961 
f PMI OP-02 TI S1154176 896 TI SN15B34 

DM962 
I OPOl RMB281 Fairchild 54177 Raytheon RC961 I SN15934 
I PM741 National DM54177 RM9341 Fairchild 541Bl 

RM962 Fairchild 962 

! 
SSS741 DM7281 9341 

Motorola MC962 

tJ Raytheon RC741 Signetics 54177 Hitachi HD74181 
National DM962 

RCA CA3056 S7281 National 
Raytheon RC962 

I 
CA741 DM54181 RM963 Fairchild 963 

Signetics "A741 
SB2Bl DM74181 9963 TI S1154177 896 Raytheon RC9341 SiliconG SG300 RMBT09 Signetics SBT09 Signetics 54181 

Motorola MC963 
SG741 National DM963 L--I 
!IA741 

RM8T10 Fairchild 54173 741B1 Raytheon RC963 TI 
Thomson-CSF SFC2741 National DM54173 TI SN54181 897 RM993 Fairchild 9093 
Toshiba TA7504 DM7551 SI174181 897 Motorola MC853 

RM747 AMD 747 TI SN54173 894 RM9342 Fairchild 541B2 MC953 
Fairchild "A747 

RM9094 Fairchild 9094 9342 National DM9093 
Hitachi HA17747 Motorola MCB56 Hitachi HD741B2 Raytheon RC993 
Motorola MC1747 MC956 National DM54182 TI SN15B093 
National LM747 National DM9094 DM74182 SN159093 
NEC-Electron "PC251 Raytheon RC994 TI SN54182 898 RM994 Fairchild 9094 
PMI OP-04 RM994 SII74182 898 Motorola MC856 

PM747 TI SN158094 RM935 Fairchild 9135 MC956 
Raytheon RC747 SN159094 Motorola MC835 National DM9094 
RCA CA747 RM930 Fairchild 930 MC935 Raytheon RC994 
Signetics "A747 9930 National DM935 RM9094 
SiliconG SG747 Motorola MC830 Raytheon RC935 TI SN158094 
TeledyneS 747 MC930 RM936 Fairchild 936 SN159094 
TI !IA747 National DM930 Motorola MC936 RM997 Fairchild 9097 

RM748 AMD 748 Raytheon RC930 National DM936 Motorola MC855 
LM201 RM9304 Fairchild 9304 Raytheon RC936 MC955 

AD AD201 Raytheon RC9304 RM9360 Fairchild 74192 National DM9097 
Fairchild "A201 RM9308 Fairchild 9308 9360 Raytheon RC997 

"A748 Raytheon RC9308 National DM74192 TI SN15B097 
Intersil LM74B TI SN29308 DM8560 SN159097 

!IA748 SN39308 Raytheon RC9360 RM999 Fairchild 9099 
Motorola LM201 SN74116 872 Signetics 74192 Motorola MC952 

MC1748 RM931 TI SN15931 TI SI154192 902 Raytheon RM952 
National LM201 RM9310 Fairchild 54160 SI174192 902 RV3302 Fairchild "A2901 

LM748 9310 RM937 Fairchild 937 "A3302 
Plessey SL748 National DM54160 Motorola MC837 Motorola LM2901 
RCA CA201 Signetics 54160 MC937 MC3302 

CA748 TI SN54160 889 National DM937 National LM2901 
LM748 RM9311 Fairchild 9311 Raytheon RC937 LM3302 

~ Disconlinued 
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Raytheon Semiconductor CA108 SiliconG SG108 CA 1458 National LM1458 CA201 Intersil LM748 

(Cont'd) TI IlA714 LM1558 IlA748 
~CA111 AMD LM111 NEC-Electron IlPC 1458 Motorola LM201 

RV3302 NEC-Electron I'PC2901 AD AD111 IlPC4558 MC1748 

PMI CMP-04 Fairchild IlA111 PMI OP-14 National LM201 
Raytheon LM2901 Intersil LM111 PM1458 LM748 
RCA CA3302 MicroPwr COMP-01 PM1558 Plessey SL748 
Signetics LM2901 COMP-02 Raytheon RC1458 Raytheon RM748 

MC3302 Motorola LM111 RC1558 RCA CA748 
SiliconG SG3302 llalional L1.1111 3317 RC4558 LM748 
TI LM2901 PMI PM111 RM1558 Signetics LM201 

LM3302 Raytheon LM111 RM4558 I'A748 
RV4151 Exar XR4151 3193 Signetics LM111 RCA CA1558 SiliconG SG201 

Raytheon RC4151 SiliconG SG111 LM1458 SG748 
RM4151 TI LM111 LM1558 TI LM201 

TI XR4151 Thomson-CSF SFC2111 RC4558 SN72748P 
RV4152 TI Xf14152 CA 1190 Fairchild TDA1194 SSS1458 IlA748 
RV4156 TI XR4156 Hitachi HA 1364 SSS1558 Thomson-CSF SFC2201 
SP3724 Fairchild F03724 SGS TDA1190 Sanyo LA6458A SFC2748 

Motorola 1.103724 TDA1190Z Signetics MC1458 CA207 AMD LM207 
RCA CA3724 TDA3190 MC1558 National LM207 

SP3725 Fairchild F03725 Sprague ULN-2290 NE4558 SiliconG SG207 
Motorola M03725 CA124A AMD LM124A SiliconG SG1458 TI SN55207 
National DH3725 Motorola LM124A SG1558 Thomsor,-CSF SFC2207 
RCA CA3725 National LM124A TI MC1458 CA208 AMD LM208 

XR2207 Exar XR2207 3198 Raytheon LM124A MC1558 AD AD208 3153 
XR2211 Exar XR2211 3195 Signetics LM124A RC4558 Fairchild IlA208 
XR2567 Exar XR2567 SiliconG SG124 RM4558 MicroPwr MP5505 

~ 

XR567 TI LM124A CA 1524 Exar XRI524 3190 r.IP5508 401.3292 
National LM567 CA1310 Exar XR1310 Signetics SG1524 OP-05 
Signetics NE567 Hitachi HA1156 SiliconG SG1524 OP08 

SE567 Iialional LIA 131 0 3325.3328 TI SG1524 Motorola LM208 
Sanyo LA3350 .CA1541 Motorola MC1441 National LM208 

I RCA Solid State Division Sprague ULN-2211 CA 1558 AMD 1458 PMI OP-08 
ULN-3810 1558 OP05 

CA080 TI TL080 TI SN76115 AM1458 PM208 
CA081 Fairchild IlAF771 Toshiba TA7157 Exar XR1458 SiliconG SG208 

TI TL081 CA 1352 Fairchild ULN-2136 XR1588 TI IlA714 
CA082 Exar Xn082 3206 Motorola MC1352 XR4558 ~CA211 AMD LM211 

Ie, 

TI TL082 MC1357 Fairchild IlA1458 AD AD211 § 
CA083 Exar Xn083 3206 RCA CA2111 IlA1558 Motorola LM211 

TI TL083 CA3014 . Harris HA-2650 3234.3287 Nalional l/.1211 3317 

~ CA084 Exar Xn084 3206 Sanyo LA 1352 HA-26553234.3287 PMI PM211 
Fairchild IlAF774 Sprague ULN-2111 HA-2665 RCA LM211 
TI TL084 ULN-2136 Hitachi HA 17458 Signetics LM211 @ .CA101 AMD LM101 TI SN76642 Motorola MC1458 SiliconG SG211 
AD AD101 SN76643 MC1558 TI LM211 
Fairchild I'A101 SN76650 MC4558 Thomson-CSF SFC2211 ~ Intersil AD101 SN76669 MC4558C CA2111 Fairchild ULN-2136 
Motorola LM101 CA139 AMD LM139 RC1558 Motorola MC1352 

~ 
Raytheon LM101 Fairchild I'A139 RC4558 MC1357 
Signetics LM101 Motorola LM139 National LM1458 RCA CA 1352 
SiliconG SG101 National WI39 3317 LM1558 CA3014 
TI LM101 
Thomson-CSF SFC2101 

PMI CMP-04 NEC-Electron I'PC1458 Sanyo LA 1352 

t ~CA107 AMD LM107 
PM139 IlPC4558 Sprague ULN-2111 

Raytheon LM139 PMI OP-14 ULN-2136 ....... 
AD AD741S 3153 
Intersil LM107 

Signetics LM139 PM1458 TI SN76642 

National LM107 
SiliconG SG139 PM1558 SN76643 

Raytheon LM107 
TI LM139 Raytheon RC1458 SN76650 

SiliconG SG107 CA1391 Motorola MC1391 RC1558 SN76669 

TI LM107 National LM1391 RC4558 CA224 AMD LM224 

SN55107 TI SN76591 RM1558 Fairchild IlA224 

Thomson-CSF SFC2107 CA 1394 Motorola MC1394 RM4558 Motorola LM224 

CAW8 AMD LM108 National LM1394 RCA CA1458 National LM224 

AD ADI08 3153 TI SN76594 LM1458 Raytheon LM224 

Fairchild I'A108 CA 1398 Motorola MC1398 LM1558 Signetics LM224 

IlA725 TI SN76298 RC4558 SiliconG SG224 

Intel ISBC108 CA139A AMD LM139A SSS1458 TI LM224 

Intersil ICL 108 Mutorola LM139A SSS1558 CA239 AMD LM239 

LM108 Iialional ll.l139A 3317 Sanyo LA6458A Fairchild IlA239 

MicroPwr MP5501 PMI CMP-04 Signetics MC1458 Motorola LM239 

MP5505 PM139A MC1558 lIalional lI.I239 3317 

MP5508 401.3292 SiliconG SG139A NE4558 PMI CMP-04 

OP-05 CA 1458 AMD 1458 SiliconG SG 1458 PM239 

OP08 1558 SG 1558 Raytheon LM239 

Motorola LM108 AM1458 TI MC1458 Signetics LM239 

National LM108 Exar XR1458 MC1558 SiliconG SG239 

LM108A XR1588 RC4558 TI LM239 

NEC-Electron I'PC 154 XR4558 RM4558 CA239A AMD LM239A 

PMI OP-05 Fairchild I'A1458 CA158A Motorola LM158 Motorola LM239A 

OP-06 I'A1558 National LM158A lialional 1I.1239A 3317 

OP-07 Harris HA-2650 3234.3287 Raytheon RM4139 PMI CMP-04 

OP-08 HA-26553234.3287 Signetics LM158 PM239A 

OP01 HA-2665 TI LM158 SiliconG SG239A 
PM108 Hitachi HA 17458 CA2002 Sprague ULN-3701 CA2524 Exar XR2524 3190.3209 
PM725 Motorola MC1458 CA2004 SGS TDA2004 Signetics SG2524 

Raytheon LM108 MC1558 CA201 AMD 748 SiliconG SG2524 
RC725 MC4558 LM201 TI SG2524 
RM725 MC4558C AD AD201 CA258A Motorola LM258 

RCA CA3493 3351 RC1558 Fairchild I'A201 National LM258A 
Signetics LM108 RC4558 IlA748 Signetics LM258 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 

© Ie MASTER 1983 2213 



Ie MASTER 
Manufact~rar R8~la:amant Ie MISter Manufacturer Replacement Ie MlSlar Manufacturer Raplaclment Ie Muter Muuflctunr Rlpllclment Ie Mutlr 
Dnlce Source Device Plge Device Source Device Plge Dlvlce Source Device Pigi DlVlcl Sourca Davlca Pigi 

RCA Solid State Division CA3056 Hitachi HA17741 CA3089 Hitachi HA1137 CA3302 Raytheon LM2901 

(Cont'd) Intersil AD741 LA1230 RV3302 
ICL741 Motorola MC1389 Signetics LM2901 

CA258A TI LM258 MicroPwr MP5501 National CA3089 MC3302 

CA2904 Motorola LM2904 ','P5502 401;3292 LM30B9 3325.3327 SiliconG SG3302 
National LM2904 OP-02 Sanyo LA1230 TI LM2901 
TI LM2904 Mostek MK3871 LA3089 LM3302 

CA3001 Hitachi HA1110 Motorola LM741 SGS TCA3089 CA339 AMD LM339 

SiliconG SG3001 MC1741 TDA 1200 LM339A 

CA301 AD AD301 National LM741 Signetics CA3089 Fairchild J.LA339 

Fairchild LM301 NEC-Electron !,PC151 Siliconix CA3089 Hitachi HA 17901 

!,A301A !,PC741 TI SN76689 Motorola LM339 

Intersil AD301 PMI OP-02 CA311 AMD LM311 National LM339 3317 

Motorola LM301 OP01 . AD AD311 NEC-Electron !,PC339 

National LM301 PM741 Fairchild !,A2903 NEC-Micro !,PC339 

LM301A SSS741 !,A311 PMI CMP-04 

NEC-Electron !,PC 157 Raytheon RC741 Intersil LM311 PM339A 

!,PC301 RM741 Motorola LM2903 Raytheon LM339 

Raytheon LM301 RCA CA741 LM311 RCA CA339A 

RCA LM301 Signetics !,A741 National U12903 3317 LM339 

Signetics LM301 SiliconG SG300 LM311 3317 SiliconG SG339 

SiliconG SG301 SG741 NEC-Electron !,PC271 TI LM339 

TI LM301 TI !,A741 !,PC311 CA339A AMD LM339 

LM301A Thomson-CSF SFC2741 PMI PM311 LM339A 

Thomson-CSF SFC2301 
Toshiba TA7504 Raytheon LM311 Fairchild !,A339 

Toshiba TA7506 CA3058 SiliconG SG3058 RCA LM311 Hitachi HA 17901 

CA3011 Motorola MC1590 
CA3059 Motorola CA3059 Signetics LM2903 Motorola LM339 

RCA CA3012 
SiliconG SG3059 LM311 National LM339 3317 

CA3012 Motorola MC1590 
CA3064 Motorola M5140 SiliconG SG311 NEC-Electron !,PC339 

RCA CA3011 
MC1358 TI LM2903 NEC-Micro !,PC339 
MC1364 LM311 PMI CMP-04 

CA3013 Motorola MC1355 National LM3064 Thomson-CSF SFC2311 PM339A 
CA3014 Fairchild ULN-2136 RCA CA3065 SFC3111 Raytheon LM339 

Motorola MC1352 Sanyo LA1365 CA3123 National LM1820 RCA CA339 
MC1357 TI SN76666 TI SN76635 LM339 

RCA CA 1352 CA3065 Motorola M5140 CA3126 National LM1829 SiliconG SG339 
CA2111 MC1358 LM3126 TI LM339 

Sanyo LA1352 MC1364 CA3127 Plessey SL3127 CA3401 Motorola MC3401 
Sprague ULN-2111 National LM3064 CA3135 Sprague ULN-2261 National LM3401 

ULN-2136 RCA CA3064 CA3139 Motorola CA3139 LM3900 
TI SN76642 Sanyo LA1365 CA3146 Motorola MC3346 Raytheon LM3900 

SN76643 TI SN76666 National LM3046 RC3401 
SN76650 CA3066 National LM3066 Plessey SL3146 TI LM3900 
SN76669 TI SN76266 RCA CA3046 CA3493 AMD LM108 

CA3018 National LM3018 CA3067 TI SN76267 SiliconG SG3046 AD AD10B 3153 
Thomson-CSF SFC2018 CA307 AMD LM307 SG3146 Fairchild !,A108 

CA3019 National LM3019 AD AD741J 3153 Sprague ULN-2046 J.LA725 
CA3026 Motorola CA3054 Intersil LM307 CA3162 AD AD2020 Intel ISBC108 

RCA CA3054 Motorola LM307 CA3172 National LM1848 Intersil ICL 108 
SiliconG SG3822 National LM307 CA3183 Plessey SL3083 LM108 
Sprague ULN-2054 Raytheon LM307 SL3183 MicroPwr MP5501 
Thomson-CSF SFC2054 SiliconG SG307 RCA CA30B3 MP5505 

CA3036 Thomson-CSF SFC2036 TI LM307 Signetics CA30B3 I.lP5508 401.3292 
CA3038 Fairchild !,A709 Thomson-CSF SFC2307 CA3183 OP-05 

Hitachi HA1303 CA3070 TI SN76242 SiliconG SG30B3 OPOB 
Motorola MC1709 CA3071 TI SN76243 SG31B3 Motorola LM108 
National LM1709 SN76246 Sprague ULN-20B3 National LM108 

LM709 CA3072 National LM3072 CA31B9 SGS TCA31B9 LM10BA 
NEC-Electron !,PC255 CA3075 1131io~31 LM3075 3325.3327 Signetics CA31B9 NEC-Electron !,PC154 

!,PC55 TI SN76675 Sprague ULN-3B89 PMI OP-05 
Raytheon RC709 CA3076 TI SN76676 CA3199 Plessey SP8611 OP-06 

RM709 _. CA3078 Raytheon RC307B CA3217 Hitachi HA114B OP-07 
TI !,A709 CA3079 Motorola CA3079 CA324 AMD LM324 OP-OB 
Thomson-CSF SFC2709 SiliconG SG3079 Exar XR3403 3207 OP01 
Toshiba TA7502 CA30B1 Plessey SL3081 XR3403C PM108 

CA3045 Fairchild !,A3045 Signetics CA3081 Fairchild !,A324 PM725 
Hitachi HA1127 SiliconG SG30B1 J.LA3403 Raytheon LM10B 
National LM3045 Sprague ULN-20B1 Motorola LM324 RC725 
Plessey SL3045 CA30B2 Plessey SL3082 MC3403 RM725 
SiliconG SG3045 Signetics CA3082 National LM324 Signetics LM108 

CA3046 Fairchild J.LA30B6 SiliconG SG30B2 NEC-Electron J.LPC324 SiliconG SG108 
Motorola MC3386 Sprague ULN-2082 NEC-Micro J.LPC324 Tt J.LA714 
National LM30B6 CA3083 Plessey SL3083 Raytheon LM324 CA3524 Exar XR3524 3190 
Plessey SL3046 SL3183 RC3403 Signetics SG3524 

SL3086 RCA CA3183 RC4137 SiliconG SG3524 
RCA CA3086 Signetics CA30B3 RCA LM324 TI SG3524 
SiliconG SG3086 CA3183 Sanyo LA6324 CA355 Cherry CS555 

SG3821 SiliconG SG3083 Signetics LM324 Exar XR555 
SG3886 SG3183 MC3403 XR555M 

Sprague ULN-2046 Sprague ULN-2083 SiliconG SG324 Fairchild !'A555 
ULN-20B6 CA30B6 Fairchild !,A3086 TI LM324 Hitachi HA17555 

CA3054 Motorola CA3054 Motorola MC3386 MC3403 Motorola MC1455 
RCA CA3026 National LM30B6 CA3300 Datel ADC-BB3 MC1555 
SiliconG SG3B22 Plessey SL3046 CA3302 Fairchild !,A2901 National LM555 
Sprague ULN-2054 SL30B6 !,A3302 NEC-Electron !,PC 1555 
Thomson-CSF SFC2054 RCA CA3046 Motorola LM2901 Raytheon RC555 

CA3056 AMD 741 SiliconG SG30B6 MC3302 RM555 
SSS741 SG3821 National LM2901 RCA CA555 

AD AD741 3153 SG3866 LM3~Q2 Sanyo LB8555 
Fairchild 3871 Sprague ULN-2046 NEC-Electron !,PC2901 Signetics NE555 

!,A741 ULN-2086 PMI CMP-04 SE555 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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RCA Solid State Divi~ion CA747 Signetics IlA747 CD4008 Fairchild F4008 CD4013 SGS HCF4013 

(Cont'd) SiliconG SG747 Hitachi HD14008 Signetics HEF4013 
TeledyneS 747 Motorola MC14008 SSS SCL4013 

CA355 SiliconG SG555 TI IlA747 National CD4008 Solitron CM4013 
TI NE555 CA748 AMO 748 MM74C83 Toshiba TC4013 

SE555 LM201 SGS HCF4008 C04014 Fairchild F4014 
CA358A Motorola LM358 AD A0201 Signetics HEF4008 Hitachi H014014 

National LM358A Fairchild IlA201 SSS SCL4008 . Motorola MC14014 
NEC-Electron IlPC358 IlA748 Solitron CM4008 National C04014 
RCA LM358 Intersil LM748 Toshiba TC4008 SGS HCF4014 
Sanyo LA6358 IlA748 C04009 Fairchild F4049 Signetics HEF4014 
Signetics LM358 Motorola LM201 Hitachi HD14049 SSS SCL4014 

NE532 MC1748 Motorola MC14049 Solitron CM4014 
TI LM358 National LM201 National CD4049 Toshiba TC4014 

CA3724 Fairchild .FQ3724 LM748 OKI MSM4049 CD4015 Fairchild F4015 
Motorola MQ3724 Plessey SL748 RCA CD4049 Hitachi HD14015 
Raytheon SP3724 RJythccn rU.U43 Sanyo LC40~9 Motorola MC14015 

CA3725 Fairchild FQ3725 RCA CA201 SGS HCF4049 National CD4015 
Motorola MQ3725 LM748 Signetics HEF4049 MM74C164 
National OH3725 Signetics LM201 SSS SCL4049 OKI MSM4015 
Raytheon SP3725 IlA748 Solitron CM4049 Sanyo LC4015 

CA555 Cherry CS555 SiliconG SG201 Toshiba TC4049 SGS HCF4015 
Exar XR555 SG748 CD4010 Fairchild F4050 Signetics HEF4015 

XR555M TI LM201 Hitachi HD14050 SSS SCL4015 
Fairchild IlA555 SN72748P Motorola MC14050 Solitron CM4015 
Hitachi HA17555 IlA748 National CD4050 Toshiba TC4015 
Motorola MC1455 Thomson-CSF SFC2201 RCA C04050 CD4016 Fairchild F4016 

MC1555 SFC2748 SGS HCF4050 F4066 -
National LM555 CA758 Motorola IlA758 Signetics HEF4050 Hitachi H014016 
NEC-Electron IlPC 1555 Iialional LI.l1800 3325.3328 SSS SCL4050 H014066 
Raytheon RC555 Signetics IlA758 Solitron CM4050 MicroPwr MP7516 

RM555 TI SN76111 Toshiba TC4050 Motorola MC14016 : 
RCA CA355 SN76116 C040100 SGS HCF40100 MC14066 

i 
Sanyo LB8555 CA7607 Toshiba TA7607 CD40101 Fairchild F4531 National CD4016 
Signetics NE555 CA7611 Toshiba TA7611 Hitachi H014531 C04066 

SE555 CA810 Fairchild TBA810 Motorola MC14531 RCA C04066 
SiliconG SG555 SGS TBA810 SGS HCF40101 Sanyo LC4016 
TI NE555 Signetics TBA810 Signetics HEF4531 LC4066 

SE555 CD0438 AI.II S4521 2610 SSS SCL4531 SGS HCF4016 .. 
CA723 Fairchild IlA723 Hughes HLCD0438 Toshiba TC4531 HCF4066 ... 

Hitachi HA17723 C022100 Motorola MC1452100 C040102 SGS HCF40102 Signetics HEF4016 
Intersil LM723 SGS M22100 CD40103 SGS HCF40103 HEF4066 

I 1.lolorola MC1723 3295 CD22404 1.lolorola 1.1C14404 3298 CD40105 SGS HCF40105 N4066 
National LM723 CD22413 Motorola MC14413 CD40106 Fairchild F40014 SSS SCL4016 • .,1 

Raytheon RC723 CD22414 Motorola MC14414 Hitachi H014584 SCL4066 
RM723 C022416 /.lolcrola 1.IC14416 3298 Motorola MC14584 Solitron CM4016 

0, ,: RCA LM723 C022419 Molorola IoIC14419 3298 National CD40106 CM4066 
SGS L123 CD4000 Motorola MC14000 CD4584 HCF4016 

I 
Signetics IlA723 National C04000 MM54C14 Toshiba TC4016 
SiliconG SG723 SGS HCF4000 MM74C14 TC4066 
TI IlA723 Signetics HEF400 SGS HCF40106 CD40160 Fairchild F40160 
Thomson-CSF SFC2723 SSS SCL4000 Signetics HEF40106 Hitachi H014160 

,-.. 
CA741 AMO 741 Solitron CM4000 SSS SCL4584 Motorola MC14160 

SSS741 CD4001 Fairchild F4001 CD40107 SGS HCF40107 National CD40160 
AD AD741 3153 Hitachi H014001 Toshiba TC40107 MM54C160 
Fairchild 3871 Motorola MC14001 CD40108 Hitachi H014580 MM74C160 -~ 

IlA741 National CD4001 Motorola MC14580 SGS HCF40160 
Hitachi HA17741 MM74C02 CD40109 Fairchild F4104 Signetics HEF4060 
Intersil AD741 OKI MSM4001 GTEMicro G4104 SSS SCL4160 

ICL741 Sanyo LC4001B Mitel MD4104 Toshiba TC40160 
MicroPwr MP5501 SGS HCF4001 Motorola MC14504 CD40161 Fairchild F40161 ---...; 

IAP5502 ' 401.3292 Signetics HEF4001 National MM4104 Hitachi H014161 
OP-02 SSS SCL4001 SGS HCF40109 Motorola MC14161 

Mostek MK3871 Solitron CM4001. Signetics HEF4104 National C040161 
Motorola LM741 Toshiba TC4001 CD4011 Fairchild F4011 MM54C161 

MC1741 CD4002 Fairchild F4002 Hitachi H014011 MM74C161 
National LM741 Hitachi HD14002 Motorola MC14011 SGS HCF40161 
NEC-Electron IlPC 151 Motorola MC14002 National C04011 Signetics HEF40161 

IlPC741 National CD4002 MM74COO SSS SCL4161 
PMI OP-02 SGS HCF4002 OKI MSM4011 Toshiba TC40161 

OPOI Signetics HEF4002 Sanyo LC4011 CD40162 Fairchild F40162 
PM741 SSS SCL4002 SGS HCF4011 Hitachi H014162 
SSS741 Solitron CM4002 Signetics HEF4011 Motorola MC14162 

Raytheon RC741 TI TP4002 SSS SCL4011 National C040162 
RM741 Toshiba TC4002 Solitron CM4011 MM54C162 

RCA CA3056 CD4006 Fairchild F4006 Toshiba TC4011 MM74C162 
Signetics IlA741 Hitachi HD14006 CD4012 Fairchild F4012 SGS HCF40162 
SiliconG SG300 Motorola MC14006 Hitachi H014012 Signetics HEF40162 

SG741 National CD4006 Motorola MC14012 SSS SCL4162 
TI IlA741 SGS HCF4006 National C04012 Toshiba TC40162 
Thomson-CSF SFC2741 SSS SCL4006 SGS HCF4012 CD40163 Fairchild F40163 
Toshiba TA7504 Solitron CM4006 Signetics HEF4012 Hitachi HD14163 

CA747 AMO 747 Toshiba TC4006 SSS SCL4012 Motorola MC14163 
Fairchild IlA747 CD4007 Fairchild F4007 Solitron CM4012 National C040163 
Hitachi HA 17747 Hitachi H014007 Toshiba TC4012 MM54C163 
Motorola MC1747 Motorola MC14007 C04013 Fairchild F4013 MM74C163 
National LM747 National C04007 Hitachi HD140t3 SGS HCF40163 
NEC-Electron IlPC251 SGS HCF4007 Motorola MC14013 Signetics HEF40163 
PMI OP-04 Signetics HEF4007 National CD4013 SSS SCL4163 

PM747 SSS SCL4007 MM74C74 Toshiba TC40163 
Raytheon RC747 SOlitron CM4007 OKI MSM4013 CD4017 Fairchild F4017 

RM747 Toshiba TC4007 Sanyo LC4013 Hitachi H014017 

• Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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RCA Solid State Division CD4021 Salitron CM4021 CD4034 SSS SCL4034 CD4046 SSS SCL4046 

(Cont'd) Toshiba TC4021 SOlitron CM4034 Solitron CM4046 
CD4022 Fairchild F4022 Toshiba TC4034 CD4047 Fairchild F4047 

CD4017 Motorola MC14017 Hitachi HD14022 CD4035 Fairchild F4035 National CD4047 
National CD4017 Motorola MC14022 Hitachi HD14035 SGS HCF4047 
SGS HCF4017 National CD4022 Motorola MC14035 Signetics HEF4042 
Signetics HEF4017 SGS HCF4022 National CD4035 HEF4047 
SSS SCL4017 Signetics IIEF4022 SGS HCF4035 SSS SCL4047 
Solitron CM4017 SSS SCL4022 Signetics HEF4035 Solitron CM4047 
Toshiba TC4017 Solitron CM4022 SSS SCL4035 Toshiba TC4047 

CD40174 Fairchild F40174 Toshiba TC4022 Solitron CM4035 CD404B National CD404B 
Hitachi HD14174 CD4023 Fairchild F4023 Toshiba TC4035 SGS HCF404B 
Motorola MC14174 Hitachi HD14023 CD4036 Solitron CM4036 SSS SCL4402 
National CD40174 Motorola MC14023 Toshiba TC4036 Solitron CM404B 

MM54C174 National CD4023 CD4037 Solitron CM4037 CD4049 Fairchild F4049 
MM74C174 MM74C10 CD403B Hitachi HD1403B Hitachi HD14049 

SGS HCF40174 SGS HCF4023 Motorola MC1403B Motorola MC14049 
Signetics HEF40174 Signetics HEF4023 SGS HCF403B National CD4049 
SSS SCL4174 SSS SCL4023 Solitron CM403B OKI MSM4049 
Toshiba TC40174 Solitron CM4023 Toshiba TC403B RCA CD4009 

CD40175 Motorola MC40175 Toshiba TC4023 CD4039 Solitron 'CM4039 Sanyo LC4049 
CD401B Fairchild F401B CD4024 Fairchild F4024 Toshiba TC4039 SGS HCF4049 

Hitachi HD1401B Hitachi HD14024 CD4040 Fairchild F4040 Signetics HEF4049 
Motorola MC1401B Motorola MC14024 Hitachi HD14040 SSS SCL4049 
National CD401B National CD4024 Motorola MC14040 Solitron CM4049 
SGS HCF401B SGS HCF4024 National CD4040 Toshiba TC4049 
Signetics HEF401B Signetics HEF4024 SGS HCF4040 CD4050 Fairchild F4050 
SSS SCL401B SSS SCL4024 Signetics HEF4040 Hitachi HD14050 
Solitron CM401B Solitron CM4024 SSS SCL4040 Motorola MC14050 
Toshiba TC401B Toshiba TC4024 Solitron CM4040 National CD4050 

CD401B1 Hitachi HD145B1 CD4025 Fairchild F4025 Toshiba TC4040 RCA CD4010 
Motorola MC145B1 Hitachi HD14025 CD4041 Fairchild F4041 SGS HCF4050 
RCA CD4057 Motorola MC14025 F4042 Signetics IIEF4050 
SGS HCF401B1 National CD4025 Hitachi HD14042 SSS SCL4050 
SSS SCL45B1 SGS HCF4025 Motorola MC14042 Solitron CM4050 

CD401B2 Fairchild F45B2 Signetics HEF4025 National CD4041 Toshiba TC4050 
Hitachi HD145B2 SSS SCL4025 CD4042 CD4051 AD AD7501 
Motorola MC145B2 Solitron CM4025 RCA CD4042 Burr-Brown MPCBS 
SGS HCF401B2 Toshiba TC4025 SGS HCF4041 Dalel !.IX-80B 2622 
SSS SCL45B2 CD40257 SGS HCF40257 HCF4042 Fairchild F4051 

CD4019 Fairchild F4019 CD4026 SGS HCF4026 Signetics HEF4041 Harris HI1B1B 
National CD4019 SSS SCL4026 HEF4042 HI50B 
OKI MSM4019 Solitron CM4026 SSS SCL4041 HI50BA 
Sanyo LC4019 CD4027 Fairchild F4027 SCL4042 Hitachi HD14051 
SGS HCF4019 Hitachi HD14027 Solitron CM4041 Intersil IH610B 
Signetics HEF4019 Motorola MC14027 CM4042 MicroPwr MP7501 
SSS SCL4019 National CD4027 Toshiba TC4042 MP750B 
Solitron CM4019 

MM74C76 CD4042 Fairchild F4041 Motorola MC14051 
Toshiba TC4019 

OKI MSM4027 
F4042 Nillonil LF11508 3318 

CD40192 Fairchild F4029 
Sanyo LC4027 

Hitachi HD14042 LF1350B 
Motorola MC14029 Motorola MC14042 PMI DMX-BB 
National CD40192 SGS HCF4027 National CD4041 MUX-OB 

CD4029 Signetics HEF4027 CD4042 MUX-BB 
RCA CD4029 SSS SCL4027 RCA CD4041 SGS HCF4051 
SGS HCF40192 Solitron CM4027 SGS HCF4041 Signetics HEF4051 

HCF4029 CD4029 Fairchild F4029 HCF4042 Siliconix DG50B 
Signetics HEF40192 Motorola MC14029 Signetics HEF4041 DG508A 2804 
SSS SCL4029 National CD40192 HEF4042 TeledyneP 4554 

SCL4192 CD4029 SSS SCL4041 CD4052 Burr-Brown MPC4D 
So!itrcn CM4029 RCA CD40192 SCL4042 Dalal MXD-409 2622 
Toshiba TC40192 SGS HCF40192 Solitron CM4041 Fairchild F4052 

TC4029 HCF4029 CM4042 Harris HI509 
CD40193 Fairchild F40193 Signetics HEF40192 Toshiba TC4042 HI509A 

National CD40193 SSS SCL4029 CD4043 Hitachi HD14043 Intersil ' IH620B 
MM54C193 SCL4192 Motorola MC14043 MicroPwr MP7509 
MM74C193 Solitron CM4029 National CD4043 Motorola MC14052 

SGS HCF40193 Toshiba TC40192 SGS HCF4043 Nallonal LF11509 3318 
Signetics HEF40193 TC4029 Signetics HEF4043 LF13509 
SSS SCL4193 CD4030 Fairchild F4030 SSS SCL4043 PMI MUX-24 
Toshiba TC40193 National CD4030 Solitron CM4043 SGS HCF4052 

CD40194 Fairchild F40194 SGS HCF4030 Toshiba TC4043 Signetics HEF4052 
Hitachi HD14194 Signetics HEF4030 CD4044 Fairchild F4044 Siliconix DG509 
Motorola MC14194 SSS SCL4030 Hitachi HD14044 DG509A 2804 
SGS HCF40194 Solitron CM4030 Motorola MC14044 TeledyneP 4553 
Signetics HEF40194 Toshiba TC4030 National CD4044 CD4053 Fairchild F4053 

CD4020 Fairchild F4020 CD4031 Fairchild F4031 SGS HCF4044 Motorola MC14053 
Hitachi HD14020 National CD4031 Signetics HEF4044 National CD4053 
Motorola MC14020 SGS HCF4031 SSS SCL4044 SGS HCF4052 
National CD4020 Signetics HEF4731 Solitron CM4044 Signetics HEF4053 
SGS HCF4020 CD4032 Hitachi HD14032 Toshiba TC4044 SSS SCL4053 
Signetics HEF4020 Motorola MC14032 CD4045 Fairchild F4521 Solitron CM4053 
SSS SCL4020 SGS HCF4032 Motorola MC14521 Toshiba TC4053B 
Solitron CM4020 Solitron CM4032 SGS HCF4045 CD4054 SGS HCF4054 
Toshiba TC4020 Toshiba TC4032 Signetics HEF4521 Toshiba TC4054 

CD4020B SGS HCF4020B CD4033 SGS HCF4033 SSS SCL4445 CD4055 Fairchild F4543 
CD4021 Fairchild F4021 SSS SCL4033 Solitron CM4045 Hitachi HD14543 

Hitachi HD14021 Solitron CM4033 Toshiba TC4521 Motorola MC14543 
Motorola MC14021 CD4034 Fairchild F4034 CD4046 Fairchild F4046 National CD4543 
National CD4021 Hitachi HD14034 Hitachi HD14046 RCA CD4056 
SGS HCF4021 Motorola MC14034 Motorola MC14046 CD4543 
Signetics HEF4021 National CD4034 National CD4046 Signetics HEF4543 
SSS SCL4021 SGS HCF4034 SGS HCF4046 Toshiba TC4543 

• Discontinued 
Bold face device numbers Indicate manufacturers data is provided in the IC Master on the pages noted. 
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RCA Solid State Divi5ion CD4070 Motorola MC14070 CD4082 Toshiba TC4082 CD4511 SSS SCL4511 

(Cont'd) National CD4070 CD4085 Fairchild F4085 Solitron CM4511 
MM74C86 National CD4085 Toshiba TC4511 

CD4056 Fairchild F4543 SGS HCF4070 SGS HCF4085 CD4512 Fairchild F4512 

Hitachi HD14543 Signetics HEF4070 Signetics HEF4085 Hitachi HD14512 
Motorola MC14543 SSS SCL4070 SSS SCL4085 Motorola MC14512 
National CD4543 Solitron CM4070 Toshiba TC4085 National CD4512 
RCA CD4055 CD4071 Fairchild F4071 CD4086 Fairchild F4086 SGS HCF4512 

CD4543 Hitachi HD14071 SGS HCF4086 , SSS SCL4512 
Signetics HEF4543 Motorola MC14071 Signetics HEF4086 Toshiba TC4512 
Toshiba TC4543 National CD4071 SSS SCL4086 CD4514 Fairchild F4514 

CD4057 Hitachi HD14581 MM74C32 Toshiba TC4086 Hitachi HD14514 
Motorola MC14581 OKI MSM4071 CD4089 National CD4089 Motorola MC14514 
RCA CD40181 San yo LC4071 SGS HCF40B9 National CD4514 
SGS HCF40181 SGS HCF4071 CD4093 Fairchild F4093 SGS HCF4514 
SSS SCL4581 Signetics HEF4071 Hitachi HD 14093 Signetics HEF4514 

CD4059 Hit:::chi HD145Sa SSS SCL4071 Motorola MC14093 SSS SCL4514 
Motorola MC14569 Solitron CM4071 National CD4093 Solitron CM4514 
Signetics HEF4059 Toshiba TC4071 OKI MSM4093 Toshiba TC4514 

CD4060 Motorola MC14060 CD4072 Fairchild F4072 Sanyo LC4093 CD4515 Fairchild F4515 
National CD4060 Hitachi HD14072 SGS HCF4093 Hitachi HD14515 
SGS HCF4060 Motorola MC14072 Signetics HEF4093 Motorola MC14515 
Signetics HEF4060 National CD4072 SSS SCL4093 National CD4515 
SSS SCL4060 SGS HCF4072 Toshiba TC4093 SGS HCF4515 

CD4063 SGS HCF4063 Signetics HEF4072 CD4094 Hitachi HD14094 Signetics HEF4515 
Toshiba TC4063 SSS SCL4072 Motorola MC14094 SSS SCL4515 

CD4066 Fairchild F4016 Toshiba TC4072 SGS HCF4094 Solitron CM4515 
F4066 CD4073 Fairchild F4073 Signetics HEF4094 Toshiba TC4515 -

I Hitachi HD14016 Hitachi HD14073 SSS SCL4094 CD4516 Fairchild F4516 
HD14066 Motorola MC14073 Toshiba TC4094 Hitachi HD14516 

MicroPwr MP7516 National CD4073 CD4095 SGS HCF4095 Motorola MC14516 
Motorola MC14016 SGS HCF4073 CD4096 SGS HCF4096 National CD4516 : 

MC14066 Signetics HEF4073 CD4097 Fairchild F4097 SGS HCF4516 

I 
: 

National CD4016 SSS SCL4073 Motorola MC14097 Signetics HEF4516 
CD4066 Solitron CM4073 SGS HCF4097 SSS SCL4516 

RCA CD4016 Toshiba TC4073 CD4098 Fairchild F4528 Solitron CM4516 
Sanyo LC4016 CD4075 - Fairchild F4075 Hitachi HD14528 Toshiba TC4516 

LC4066 Hitachi HD14075 Motorola MC14528 CD4517 Hitachi HD14517 
SGS HCF4016 Motorola MC14075 National CD4528 Motorola MC14517 

HCF4066 National CD4075 MM74C221 Signetics HEF4517 
Signetics HEF4016 SGS HCF4075 SGS HCF4098 SSS SCL4517 

HEF4066 Signetics HEF4075 Signetics HEF452B CD4518 Fairchild F451B 

i N4066 SSS SCL4075 SSS SCL452B Hitachi HD14518 
SSS SCL4016 Solitron CM4075 Toshiba TC4528 Motorola MC14518 

SCL4066 National CD451B ! 

Toshiba TC4075 CD4099 Hitachi HD14099 
Solitron CM4016 CD4076 Fairchild F4076 Motorola MC14099 SGS HCF4518 t' ~ 

CM4066 Hitachi HD14076 National CD4099 
Signetics HEF4518 .. j:\: 

HCF4016 Motorola MC14076 SGS HCF4099 
SSS SCL4518 ~<., 

. '~ 

Toshiba TC4016 National CD4076 SSS SCL4099 
Solitron CM4518 ; 

TC4066 MM54C173 Toshiba TC4099 
Toshiba TC4518 

.~ .. CD4067 AD AD7506 CD4519 Hitachi HD14519 
Burr-Brown MPC16S 

MM74C173 CD4502 Hitachi HD14502 HD4519 
Datal IAV-1606 2622 SGS HCF4076 Motorola MC14502 Motorola MC14519 

1.IX-1606 2622 Signetics HEF4076 SGS HCF4502 National CD4519 
Fairchild F4067 SSS SCL4076 Signetics HEF4502 Signetics HEF4519 ~ Harris HI1840 Solitron CM4076 SSS SCL4502 CD4520 Fairchild F4520 

Toshiba TC4076 CD4503 Fairchild F40097 HI506 
CD4077 Fairchild F4077 Hitachi HD14503 

Hitachi HD14520 I 

HI506A Motorola MC14520 
Intersil IH6116 Hitachi HD14077 Motorola MC14503 National CD4520 
MicroPwr MP7506 Motorola MC14077 National CD4503 OKI MSM4520 
Motorola MC14067 National CD4077 MMBOC97 Sanyo LC4520 ~ 

PMI MUX-16 SGS HCF4077 Signetics HEF40097 SGS HCF4520 
SGS HCF4067 Signetics HEF4077 CD4508 Hitachi HD14508 Signetics HEF4520 
Signetics HEF4067 SSS SCL4077 HD74147 SSS SCL4520 
Siliconix DG506 Solitron CM4077 Motorola MC14508 Solitron CM4520 

CD406B Fairchild F4068 CD4078 Fairchild F4078 National DM74147 Toshiba TC4520 
Hitachi HD14068 Hitachi HD14078 SGS HCF4508 CD4522 Fairchild F4522 
Motorola MC14068 Motorola MC14078 Signetics 74147 Hitachi HD14522 
SGS HCF4068 SGS HCF4078 HEF4508 Motorola MC14522 
Signetics HEF4068 Signetics HEF4078 N82147 National CD4522 
SSS SCL4068 SSS SCL4078 SSS SCL4508 Signetics HEF4522 

SCL4412 Solitron CM4078 Solitron CM4508 SSS SCL4522 
Solitron CM4068 Toshiba TC4078 TI SI174147 882 Toshiba TC4522 
TI UCN4810 CD4081 Fairchild F4081 Toshiba TC4508 CD4527 Fairchild F4527 
Toshiba TC4068 Hitachi HD14081 CD4510 Fairchild F4510 Hitachi HD14527 

CD4069 Fairchild F4069 Motorola MC14081 Hitachi HD14510 Motorola MC14527 
Hitachi , HD14069 National CD4081 Motorola MC14510 National CD4527 
Motorola MC14069 MM74C08 National CD4510 SGS HCF4527 
National CD4069 OKI MSM4081 SGS HCF4510 Signetics HEF4527 

MM54C04 Sanyo LC4081 Signetics HEF4510 SSS SCL4527 
MM74C04 SGS HCF4081 SSS SCL4510 Toshiba TC4527 

OKI MSM4069 Signetics HEF4081 Solitron CM4510 TR4527 
Sanyo LC4069 SSS SCL4081 Toshiba TC4510 CD4532 Fairchild F4532 
SGS HC4069 Solitron CM4081 CD4511 Fairchild F4511 Hitachi HD14532 

HCF4069 Toshiba TC4081 Hitachi HD14511 Motorola MC14532 
Signetics HEF4069 CD4082 Fairchild F4082 Mitel MD4511 SGS HCF4532 
SSS SCL4069 Hitachi HD14082 MMI 4511 Signetics HEF4532 

SCL4449 Motorola MC14082 Motorola MC14511 SSS SCL4532 
Solitron CM4069 National CD4082 National CD4511 Toshiba TC4532 
Toshiba TC4069 SGS HCF4082 NEC-Micro I'PD4511 CD4536 Motorola MC14536 

CD4070 Fairchild F4070 Signetics HEF4082 SGS HCF4511 CD4541B Motorola MC14541B 
Hitachi HD14070 SSS SCL4082 Signetics HEF4511 Signetics HEF4591 

~ Dlscontmued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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RCA Solid State Division 
(Cont'd) 

CD4543 

CD4543B 
CD4555 

CD4556 

CD4585 

Fairchild 
Hitachi 
Motorola 
National 
RCA 

F4543 
HD14543 
MC14543 
CD4543 
CD4055 
CD4056 
HEF4543 
TC4543 
MC14543B 
F4555 
HD14555 
MC14555 
HCF4555 
HEF4555 
SCL4555 
TC4555 
F4556 
MC14556 
HCF4556 
HEF4556 
SCL4556 
TC4556 
F40085 
HD14585 
MC14585 
MM74C85 
HEF4585 
SCL4585 
TC4585 

CD54HC157 

CD54HC158 

CD54HC160 

CD54HC161 

CD54HC162 

CD54HC163 

CD54HC164 

CD54HC165 

CD54HC166 
CD54HC173 

CD54HC174 

CD54HC175 

CD54HC191 
CD4724 
CD4XXX 
CD54HCOO 

Signetics 
Toshiba 
Motorola 
Fairchild 
Hitachi 
Motorola 
SGS 
Signetics 
SSS 
Toshiba 
Fairchild 
Motorola 
SGS 
Signetics 
SSS 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
Signetics 
SSS 
Toshiba 
Fairchild 
TI 
1.1010rola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 

F4724 
TP4000 Series 
1.1C54HCOO 
MM54HCOO 
PCF54HCOO 
MC54HC02 
MM54HC02 
PCF54HC02 
MC54HC04 
MM54HC04 
PCF54HC04 
MC54HC08 
MM54HC08 
PCF54HC08 
MC54HC10 
MM54HC10 
PCF54HC10 
MC54HC107 
MM54HC107 
PCF54HC107 
MC54HC109 
MM54HC109 
PCF54HC109 
MC54HC11 
MM54HC11 
PCF54HCll 
MC54HC112 
MM54HC112 
PCF54HCl12 
MC54HC123 
MM54HC123 
PCF54HC123 
MC54HC132 
MM54HC132 
PCF54HC132 
MC54HC133 
MM54HC133 
PCF54HC133 
MC54HC138 
MM54HC138 
PCF54HC138 
MC54HC139 
MM54HC139 
PCF54HC139 
MC54HC14 
MM54HC14 
PCF54HC14· 
MC54HC147 
MM54HC147 
PC54HC147 
MC54HC151 
MM54HC151 
PCF54HC151 
MC54HC153 
MM54HC153 
PCF54HC153 
MC54HC154 
MM54HC154 
PCF54HC154 

733 CD54HC192 

CD54HC02 

CD54HC04 

CD54HC08 

CD54HC10 

CD54HC107 

CD54HC109 

CD54HC11 

CD54HCl12 

CD54HC123 

CD54HC132 

CD54HC133 

CD54HC138 

CD54HC139 

CD54HC14 

CD54HC147 

CD54HC151 

CD54HC153 

CD54HC154 

~ Discontmued 

CD54HC193 

CD54HC194 

CD54HC195 

CD54HC20 

CD54HC221 

CD54HC238 
CD54HC240 

CD54HC241 

CD54HC242 

CD54HC243 

CD54HC244 

CD54HC245 

CD54HC251 

CD54HC253 

CD54HC257 

CD54HC259 

CD54HC266 

CD54HC27 

CD54HC273 

CD54HC280 

Motorola 
Signetics 
Motorola 
National 
Signetlcs 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
National 
Signetics 
Motorola 
Signetics 
Motorola 

MC54HC157 
PCF54HC157 
MC54HC158 
MM54HC158 
PCF54HC158 
MC54HC160 
MM54HC160 
PCF54HC160 
MC54HC161 
MM54HC161 
PCF54HC161 
MC54HC162 
MM54HC162 
PCF54HC162 
MC54HC163 
MM54HC163 
PCF54HC163 
MC54HC164 
MM54HC164 
PCF54HC164 
MC54HC165 
MM54HC165 
PCF54HC165 
PCF54HC166 
MC54HC173 
MM54HC173 
PCF54HC173 
MC54HC174 
MM54HC174 
PCF54HC174 
MC54HC175 
MM54HC175 
PCF54HC175 
PCF54HC191 
MC54HC192 
MM54HC192 
PCF54HC192 
MC54HC193 
MM54HC193 
PCF54HC193 
MC54HC194 
MM54HC194 
PCF54HC194 
MC54HC195 
MM54HC195 
PCF54HC195 
MC54HC20 
MM54HC20 
PCF54HC20 
MC54HC221 
MM54HC221 
PCF54HC221 
PCF54HC238 
MC54HC240 
MM54HC240 
PCF54HC240 
MC54HC241 
MM54HC241 
PCF54HC241 
MC54HC242 
MM54HC242 
PCF54HC242 
MC54HC243 
MM54HC243 
PCF54HC243 
MC54HC244 
MM54HC244 
PCF54HC244 
MC54HC245 
MM54HC245 
PCF54HC245 
MC54HC251 
MM54HC251 
PCF54HC251 
MC54HC253 
MM54HC253 
PCF54HC253 
MC54HC257 
MM54HC257 
PCF54HC257 
MC54HC259 
MM54HC259 
PCF54HC259 
MC54HC266 
MM54HC266 
PCF54HC266 
MC54HC27 
MM54HC27 
PCF54HC27 
MC54HC273 . 
PCF54HC273 
MC54HC280 

Page Devlca Source Device Page Device Source Davlce 

CD54HC280 National 
Signetics 

CD54HC297 Signctics 
CD54HC299 Motorola 

National 
Signetics 

CD54HC30 Motorola 
National 
Signetics 

CD54HC32 Motorola 
National 
Signetics 

CD54HC354 Motorola 
National 
Signetics 

CD54HC356 Motorola 
National 
Signetics 

CD54HC365 Motorola 
National 
Signetics 

CD54HC366 Motorola 
National 
Signetics 

CD54HC367 Motorola 
National 
Signetics 

CD54HC368 Motorola 
National 
Signetics 

CD54HC373 Motorola 
National 
Signetics 

CD54HC374 Motorola 
National 
Signetics 

CD54HC377 Signetics 
CD54HC384 Signetics 
CD54HC390 Motorola 

National 

RCA 
SPI 
Signetics 

CD54HC4002 Motorola 
National 
Signetics 

CD54HC40 104 Signetics 
CD54HC40105 Signetics 
CD54HC4017 Motorola 

Signetics 
CD54HC4020 Motorola 

National 
Signetics 

CD54HC4024 Motorola 
Signetics 

CD54HC4040 Motorola 
National 
Signetics 

CD54HC4049 Motorola 
National 
Signetics 

CD54HC4050 Motorola 
National 
Signetics 

CD54HC4051 Motorola 
Signetics 

CD54HC4052 Motorola 
Signetics 

CD54HC4053 Motorola 
Signetics 

CD54HC4060 Motorola 
National 
Signetics 

CD54HC42 Motorola 
National 
Signetics 

CD54HC4511 Motorola 
National 
Signetics 

CD54HC4514 Motorola 
National 
Signetics 

CD54HC4520 Signetics 
CD54HC4538 Motorola 

National 
Signetics 

CD54HC533 Motorola 
National 
Signetics 

CD54HC534 Motorola 

MM54HC280 
PCF54HC280 
PCF54HC297 
MC54HC299 
MM54HC299 
PCF54HC299 
MC54HC30 
MM54HC30 
PCF54HC30 
MC54HC32 
MM54HC32 
PCF54HC32 
MC54HC354 
MM54HC354 
PCF54HC354 
MC54HC356 
MM54HC356 
PCF54HC356 
MC54HC365 
MM54HC365 
PCF54HC365 
MC54HC366 
MM54HC366 
PCF54HC366 
MC54HC367 
MM54HC367 
PCF54HC367 
MC54HC368 
MM54HC368 
PCF54HC368 
MC54HC373 
MM54HC373 
PCF54HC373 
MC54HC374 
MM54HC374 
PCF54HC374 
PCF54HC377 
PCF54HC384 
MC54HC390 
MC74HC365 
MM54HC390 
MM74HC365 
C074HC365 740 
SP74HC365 771 
PCF54HC390 
MC54HC4002 
MM54HC4002 
PCF54HC4002 
PCF54HC40104 
PCF54HC40 105 
MC54HC4017 
PCF54HC4017 
MC54HC4020 
MM54HC4020 
PCF54HC4020 
MC54HC4024 
PCF54HC4024 
MC54HC4040 
MM54HC4040 
PCF54HC4040 
MC54HC4049 
MM54HC4049 
PCF54HC4049 
MC54HC4050 
MM54HC4050 
PCF54HC4050 
MC54HC4051 
PCF54HC4051 
MC54HC4052 
PCF54HC4052 
MC54HC4053 
PCF54HC4053 
MC54HC4060 
MM54HC4060 
PCF54HC4060 
MC54HC42 
MM54HC42 
PCF54HC42 
MC54HC4511 
MM54HC4511 
PCF54HC4511 
MC54HC4514 
MM54HC4514 
PCF54HC4514 
PCF54HC4520 
MC54HC4538 
MM54HC4538 
PCF54HC4538 
MC54HC533 
MM54HC533 
PCF54HC533 
MC54HC534 

CD54HC534 National 
Signetics 

CD54HC541 Signetics 
CD54HC563 National 

Signetics 
CD54HC564 National 

Signetics 
CD54HC573 Motorola 

National 
Signetics 

CD54HC574 Motorola 
National 
Signetics 

CD54HC640 Motorola 
National 
Signetics 

CD54HC643 Motorola 
National 
Signetics 

CD54HC645 Motorola 
National 
Signetics 

CD54HC646 Motorola 
National 
Signetics 

CD54HC648 Motorola 
National 
Signetics 

CD54HC670 Signetics 
CD54HC688 Motorola 

National 
Signetics 

CD54HC73 Motorola 
National 
Signetics 

CD54HC74 Motorola 
National 
Signetics 

CD54HC75 Motorola 
National . 
Signetics 

CD54HC76 Motorola 
National 
Signetics 

CD54HC85 Motorola 
National 
Signetics 

CD54HC86 Motorola 
National 
Signetics 

CD54HCTOO Signetics 
CD54HCT02 Signetics 
CD54HCT04 Signetics 
CD54HCT08 Signetics 
CD54HCT10 Signetics 
CD54HCT107 Signetics 
CD54HCT109 Signetics 
CD54HCT11 Signetics 
CD54HCTl12 Signetics 
CD54HCT123 Signetics 
CD54HCT 132 Signetics 
CD54HCT133 Signetics 
CD54HCT138 Signetics 
CD54HCT139 Signetics 
CD54HCT14 Signetics 
CD54HCT147 Signetics 
CD54HCT151 Signetics 
CD54HCT153 Signetics 
CD54HCT154 Signetics 
CD54HCT157 Signetics 
CD54HCT158 Signetics 
CD54HCT160 Signetics 
CD54HCT 161. Signetics 
CD54HCT162 Signetics 
CD54HCT163 Signetics 
CD54HCT164 Signetics 
CD54HCT165 Signetics 
CD54HCT 166 Signetics 
CD54HCT173 Signetics 
CD54HCT174 Signetics 
CD54HCT175 Signetics 
CD54HCT191 Signetics 
CD54HCT192 Signetics 
CD54HCT193 .Signetics 
CD54HCT194 Signetics 
CD54HCT195 Signetics 
CD54HCT20 Signetics 
CD54HCT221 Signetics 
CD54HCT238 Signetics 
CD54HCT240 Signetics 
CD54HCT241 Signetics 
CD54HCT242 Signetics 

MM54HC534 
PCF54HC534 
PCF54HC541 
MM54HC563 
PCF54HC563 
MM54HC564 
PCF54HC564 
MC54HC573 
MM54HC573 
PCF54HC573 
MC54HC574 
MM54HC574 
PCF54HC574 
MC54HC640 
MM54HC640 
PCF54HC640 
MC54HC643 
MM54HC643 
PCF54HC643 
MC54HC645 
MM54HC645 
PCF54HC645 
MC54HC646 
MM54HC646 
PCF54HC646 
MC54HC648 
MM54HC648 
PCF54HC648 
PCF54HC670 
MC54HC688 
MM54HC688 
PCF54HC688 
MC54HC73 
MM54HC73 
PCF54HC73 
MC54HC74 
MM54HC74 
PCF54HC74 
MC54HC75 
MM54HC75 
PCF54HC75 
MC54HC76 
MM54HC76 
PCF54HC76 
MC54HC85 
MM54HC85 
PCF54HC85 
MC54HC86 
MM54HC86 
PCF54HC86 
PCF54HCTOO 
PCF54HCT02 
PCF54HCT04 
PCF54HCT08 
PCF54HCT10 
PCF54HCT107 
PCF54HCT109 
PCF54HCT11 
PCF54HCT 112 
PCF54HCT123 
PCF54HCT132 
PCF54HCT133 
PCF54HCT138 
PCF54HCT139 
PCF54HCT14 
PCF54HCT147 
PCF54HCT151 
PCF54HCT153 
PCF54HCT154 

. PCF54HCT157 
PCF54HCT158 
PCF54HCT160 
PCF54HCT161 
PCF54HCT162 
PCF54HCT163 
PCF54HCT164 
PCF54HCT165 
PCF54HCT166 
PCF54HCT173 
PCF54HCT174 . 
PCF54HCT175 
PCF54HCT191 
PCF54HCT192 
PCF54HCT193 
PCF54HCT194 
PCF54HCT195 
PCF54HCT20 
PCF54HCT221 
PCF54HCT238 
PCF54HCT240 
PCF54HCT241 
PCF54HCT242 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 
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Davlcs SaurC8 Davlca Pa~8 Davlce Sourca Davlce Paga Davlca Sourca Davici Pice Davlca Source Davlca PIGI 

RCA Solid Stntc Divi3ion CD74HC04. National MM74HC04 CD74HC163 SPI SP74HC163 770 CD74HC273 Signetics PCF74HC273 

(Cont'd) SPI SP74HC04 766 Signetics PCF74HC163 CD74HC280 Motorola MC74HC280 
Toshiba TC40H004 CD74HC164 Motorola MC74HC164 National MM74HC280 

CD54HCT243 Signetics PCF54HCT243 CD74HC08 Motorola MC74HC08 National MM74HC164 SPI SP74HC280 771 
CD54HCT244 Signetics PCF54HCT244 National MM74HC08 Signetics PCF74HC164 Signetics PCF74HC280 
CD54HCT245 Signetics PCF54HCT245 Signetics PCF74HC08 CD74HC165 Motorola MC74HC165 CD74HC297 Signetics PCF74HC297 
CD54HCT251 Signetics PCF54HCT251 CD74HC10 Motorola MC74HC10 National MM74HC165 CD74HC299 Motorola MC74HC299 
CD54HCT253 Signetics PCF54HCT253 MC74HC10 Signetics PCF74HC165 National MM74HC299 
CD54HCT257 Signetics PCF54HCT257 National MM74HC10 CD74HC166 Signetics PCF74HC166 Signetics PCF74HC299 
CD54HCT259 Signetics PCF54HCT259 RCA CD74H10 CD74HC173 Motorola MC74HC173 CD74HC30 Motorola MC74HC30 
CD54HCT266 Signetics PCF54HCT266 SPI SP74HC10 766 National MM74HC173 National MM74HC30 
CD54HCT27 Signetics PCF54HCT Signetics PCF74HC10 Signetics PCF74HC173 Signetics PCF74HC30 
CD54HCT273 Signetics PCF54HCT273 Toshiba TC40H010 CD74HC174 Motorola MC74HC174 CD74HC32 Motorola MC74HC32 
CD54HCT280 Signetics PCF54HCT280 CD74HC107 Motorola MC74HC107 National MM74HC174 National MM74HC32 
CD54HCT297 Signetics PCF54HCT297 National MM74HC107 SPI SP74HC174 770 SPI SP7411C32 767 
CD54HCT299 Signetics PCF54HCT299 SPI SP74HC107 i68 Signetics PCF74HC174 Signetics PCF74HC32 
CD54HCT30 Si~n~tic: PCF54HCT30 Signetics PCF74HC107 Toshiba TC40H174 Toshiba TC40H032 
CD54HCT32 Signetics PCF54HCT32 Toshiba TC40H107 CD74HC175 Motorola· MC74HC175 CD74HC354 Motorola MC74HC354 
CD54HCT354 Signetics PCF54HCT354 CD74HC109 Motorola MC74HC109 National MM74HC175 National MM74HC354 
CD54HCT356 Signetics PCF54HCT356 MC74HC109 SPI SP74HC175 770 Signetics PCF74HC354 
CD54HCT365 Signetics PCF54HCT365 National MM74HC109 Signetics PCF74HC175 CD74HC356 Motorola MC74HC356 
CD54HCT366 Signetics PCF54H CT366 SPI SP74HC109 768 Toshiba TC40H175 National MM74HC356 
CD54HCT367 Signetics PCF54HCT367 Signetics PCF74HC109 CD74HC191 Signetics PCF74HC191 Signetics PCF73HC356 
CD54HCT368 Signetics PCF54HCT368 CD74HC11 Motorola MC74HC11 CD74HC192 Motorola MC74HC192 CD74HC365 Motorola MC54HC390 
CD54HCT373 Signetics PCF54HCT373 National MM74HC11 National MM74HC192 MC74HC365 
CD54HCT374 Signetics PCF54HCT374 SPI SP74HCll 766 SPI SP74HC192 770 National MM54HC390 
CD54HCT377 Signetics PCF54HCT377 Signetics PCF74HCll Signetics PCF74HC192 MM74HC365 -CD54HCT384 Signetics PCF54HCT384 Toshiba TC40HOll Toshiba TC40H192 RCA CD54HC390 739 
CD54HCT390 Signetics PCF54HCT390 CD74HCl12 Motorola MC74HCl12 CD74HC193 Motorola MC74HC193 SPI SP74HC365 771 
CD54HCT393 Signetics PCF54HCT393 National MM74HCl12 National MM74HC193 Signetics PCF54HC390 
CD54HCT4002 Signetics PCF54HCT4002 SPI SP74HCl12N SPI SP74HC193 770 CD74HC366 Motorola MC74HC366 
CD54HCT40104 Signetics PCF54HCT40104 Signetics PCF74HCl12 Signetics PCF74HC193 National MM74HC366 
CD54HCT 40105 Signetics PCF54HCT40105 CD74HC123 Motorola MC74HC123 Toshiba TC40H193 Signetics . PCF74HC366 

I 
CD54HCT4017 Signetics PCF54HCT4017 National MM74HC123 CD74HC194 Motorola MC74HC194 CD74HC36.7 Motorola MC74HC367 
CD54HCT 4020 Signetics PCF54HCT4020 Signetics PCF74HC123 National MM74HC194 National MM74HC367 
CD54HCT4024 Signetics PCF54HCT4024 CD74HC132 Motorola MC74HC132 Signetics PCF74HC194 Signetics PCF74HC367 
CD54HCT 4040 Signetics PCF54HCT4040 National MM74HC132 CD74HC195 Motorola MC74HC195 CD74HC368 Motorola MC74HC368 
CD54HCT4049 Signetics PCF54HCT4049 Signetics PCF74HC132 National MM74HC195 National MM74HC368 
CD54HCT 4050 Signetics PCF54HCT4050 CD74HC133 Motorola MC74HC133 Signetics PCF74HC195 Signetics PCF74HC368 
CD54HCT4051 Signetics PCF54HCT 4051 National MM74HC133 CD74HC20 Motorola MC74HC20 CD74HC373 Motorola MC74HC373 
CD54HCT 4052 Signetics PCF54HCT4052 Signetics PCF74HC133 National MM74HC20 National MM74HC373 
CD54HCT4053 Signetics PCF54HCT4053 CD74HC138 Motorola MC74HC138 SPI SP74HC20 766 Signetics PCF74HC373 I CD54HCT 4060 Signetics PCF54HCT4060 National MM74HC138 Signetics PCF74HC20 CD74HC374 Motorola MC74HC374 
CD54HCT42 Signetics PCF54HCT42 SPI SP74HC138 Toshiba TC40H020 National MM74HC374 
CD54HCT 4511 Signetics PCF54HCT 4511 Signetics PCF74HC138 CD74HC221 Motorola MC74HC221 Signetics PCF74HC374 
CD54HCT4514 Signetics PCF54HCT4514 CD74HC139 Motorola MC74HC139 National MM74HC221 CD74HC377 Signetics PCF74HC377 
CD54HCT 4520 Signetics PCF54HCT4520 National MM74HC139 Signetics PCF74HC221 CD74HC384 Signetics PCF74HC384 
CD54HCT4538 Signetics PCF54HCT4538 SPI SP74HC139 769 CD74HC238 Signetics PCF74HC238 CD74HC390 Motorola MC74HC390 

I 
CD54HCT533 Signetics PCF54HCT533 Signetics PCF74HC139 CD74HC240 Motorola MC74HC240 National MM74HC390 
CD54HCT534 Signetics PCF54HCT534 Toshiba TC40H139 National MM74HC240 

Signetics PCF74HC390 
CD54HCT540 Signetics PCF54HCT540 CD74HC14 Motorola MC74HC14 SPI SP74HC240 770 

CD74HC393 Motorola MC74HC393 
CD54HCT541 Signetics PCF54HCT541 National MM74HC14 Signetics PCF74HC240 

National MM74HC393 
CD54HCT563 Signetics PCF54HCT563 SPI SP74HC14 766 Toshiba TC40H240 

Signetics PCF74HC393 
CD54HCT564 Signetics PCF54HCT564 Signetics PCF74HC14 CD74HC241 Motorola MC74HC241 
CD54HCT573 Signetics PCF54HCT573 CD74HC147 Motorola MC74HC147 National MM74HC241 CD74HC4002 Motorola MC74HC4002 

CD54HCT574 Signetics PCF54HCT574 National MM74HC147 Signetics PCF74HC241 National MM74HC4002 : 

CD54HCT64Q Signetics PCF54HCT640 SPI SP74HC147 769 CD74HC242 Motorola MC74HC242 Signetics PCF74HC4002 

CD54HCT643 Signetics PCF54HCT643 Signetics PCF74HC147 National MM74HC242 CD74HC40104 Signetics PCF74HC40104 

CD54HCT645 Signetics PCF54HCT645 CD74HC151 Motorola MC74HC151 RCA SGN CD74HC40105 Signetics PCF74HC40105 : 

CD54HCT646 Signetics PCF54HCT646 National MM74HC151 CD74HC243 Motorola MC74HC243 CD74HC4017 Motorola MC74HC4017 

CD54HCT648 Signetics PCF54HCT648 Signetics PCF74HC151 National MM74HC243 National MM74HC4017 

CD54HCT670 Signetics PCF54HCT670 CD74HC153 Motorola MC74HC153 Signetics PCF74HC243 Signetics PCF74HC4017 

CD54HCT688 Signetics PCF54HCT688 National MM74HC153 CD74HC244 Motorola MC74HC244 CD74HC4020 Motorola MC74HC4020 

CD54HCT73 Signetics PCF54HCT73 SPI SP74HC153 769 National MM74HC244 National MM74HC4020 

CD54HCT74 Signetics PCF54HCT74 Signetics PCF74HC153 Signetics PCF74HC244 Signetics PCF74HC4020 

CD54HCT75 Signetics PCF54HCT75 Toshiba TC40H153 CD74HC245 Motorola MC74HC245 CD74HC4024 Motorola MC74HC4024 

CD54HCT76 Signetics PCF54HCT76 CD74HC154 Motorola MC74HC154 National MM74HC245 Signetics PCF74HC4024 

CD54HCT85 Signetics PCF54HCT85 National MM74HC154 Signetics PCF74HC245 CD74HC4040 Motorola MC74HC4040 

CD54HCT86 Signetics PCF54HCT86 Signetics PCF74HC154 CD74HC251 Motorola MC74HC251 National MM74HC4040 

CD54HCU04 Signetics PCF54HCU04 CD74HC157 Motorola MC74HC157 National MM74HC251 Signetics PCF74HC4040 

CD54HG393 Motorola MC54HC393 National MM74HC157 Signetics . PCF74HC251 CD74HC4049 Motorola MC74HC4049 

National MM54GC393 SPI SP74HC157 769 CD74HC253 Motorola MC74HC253 National MM74HC4049 

Signetics PCF54HC393 Signetics PCF74HCi57 National MM74HC253 Signetics PCF74HC4049 

CD55HC540 Signetics PCF54HC540 Toshiba TC40H157 SPI SP74HC253 771 CD74HC4050 Motorola MC74HC4050 

CD74H10 Motorola MC74HC10 CD74HC158 Motorola MC74HC158 Signetics PCF74HC253 National MM74HC4050 

MC74HC10 National MM74HC158 CD74HC257 Motorola MC74HC257 Signetics PCF74HC4050 

National MM74HC10 SPI SP74HC158 769 National MM74HC257 CD74HC4051 Motorola MC74HC4051 

RCA CD74HC10 740 Signetics PCF74HC158 SPI SP74HC257 771 Signetics PCF74HC4051 

SPI SP74HC1D 766 Toshiba TC40H158 Signetics PCF74HC257 CD74HC4052 Motorola MC74HC4052 
Signetics PCF74HC10 CD74HC160 Motorola MC74HC160 CD74HC259 Motorola MC74HC259 Signetics PCF74HC4052 
Toshiba . TC40H010 National MM74HC160 National MM74HC259 CD74HC4053 Motorola MC74HC4053 

CD74HCOO Motorola f.lC74HCOO 733 Signetics PCF74HC160 Signetics PCF74HC259 Signetics PCF74HC4053 
National MM74HCOO CD74HC161 Motorola . MC74HC161 CD74HC266 Motorola MC74HC266 CD74HC4060 Motorola MC74HC4060 
SPI SP74HCOO 766 National MM74HC161 National MM74HC266 National MM74HC4060 
Signetics PCF74HCOO SPI SP74HC161 770 SPI SP74HC266 771 Signetics PCF74HC4060 
Toshiba TC40HOOO Signetics PCF74HC161 Signetics PCF74HC266 CD74HC42 Motorola MC74HC42 

CD74HC02 Motorola MC74HC02 CD74HC162 Motorola MC74HC162 CD74HC27 Motorola MC74HC27 National MM74HC42 
National MM74HC02 , National MM74HC162 National MM74HC27 SPI SP74HC42 767 
SPI SP74HC02 766 SPI SP74HC162 770 SPI SP74HC27 766 Signetics PCF74HC42 
Signetics PCF74HC02 Signetics PCF74HC162 Signetics PCF74HC27 CD74HC4511 Motorola MC74HC4511 
Toshiba TC40H002 CD74HC163 Motorola MC74HC163 Toshiba TC40H02. National MM74HC4511 

CD74HC04 Motorola MC74HC04 National MM74HC163 CD74HC273 Motorola MC74HC273 Signetics PCF74HC4511 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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RCA Solid State Division CD74HCT161 Signetics PCF74HCT161 CDM5104 Hitachi HM4315 3789 CDP6402 GI AY3-1015 

(Cont'd) CD74HCT162 Signetics PCF74HCT162 Intel 2141 AY6-1013 
CD74HCT163 Signetics PCF741lCT163 2141-2 HarriS HM6402 

CD74HC4514 Motorola MC741lC4514 CD741lCT164 Signetics PCF741lCT164 Intersil IM7141 Hitachi HD6850 1345 
National MM741lC4514 CD741lCT165 Signetics PCF741lCT165 Mostek MK4104 HD68A50 1345 
Signetics PCF741lC4514 CD74HCT166 Signetics PCF741lCT166 Motorola MCM6641 Motorola MC6850 1351 

CD741lC4520 Signetics PCF741lC4520 CD74IlCT173 Signetics PCF741lCT173 MCM66L41 National MM5303 
CD74HC4538 Motorola MC741lC4538 CD74HCT174 Signetics PCF74HCT174 National MM2141 SMC COM2017 

National MM74HC4538 CD74HCT175 Signetics PCF74HCT175 MM5257 COM2502H 
Signetics PCF74HC4538 CD74HCT191 Signetics PCF74HCT191 NMC2141 COM8017 

CD74HC533 Motorola MC74HC533 CD74HCT192 Signetics PCF74HCT192 NEC-Micro I'PD4104 Western TR1402 
National MM74HC533 CD74HCT193 Signetics PCF74HCT193 I'PD4104-3 TR1602 
Signetics PCF74HC533 CD74HCT194 Signetics PCF74HCT194 T\ TMS4044 TR1863 

CD74HC534 Motorola MC74HC534 CD74HCT195 Signetics PCF74HCT195 Zilog 6104 tC04028 Fairchild F4028 
National MM74HC534 CD74HCT20 Signetics PCF74HCT20 Z6104 Hitachi HD14028 
Signetics PCF74HC534 CD74HCT221 Signetics PCF74HCT221 CDM5332 AMD AM9233 Motorola MC14028 

CD74HC540 Signetics PCF74HC540 CD74HCT238 Signetics PCF74HCT238 AMI S2333 3608 National CD4028 
CD74HC541 Signetics PCF74HC541 CD74HCT240 Signetics PCF74HCT240 CSG MPS2333 MM74C42 
CD74HC563 National MM74HC563 CD74HCT241 Signetics PCF74HCT241 Fairchild F3533 OKI MSM402B 

Signetics PCF74HC563 CD74HCT242 Signetics PCF74HCT242 GI R03-9333 Sanyo LC4028 
CD74HC564 National MM74HC564 CD74HCT243 Signetics PCF74HCT243 Intel 2332 SGS HCF4028 

Signetics PCF74HC564 CD74HCT244 Signetics PCF74HCT244 NEC-EA 8332 Signetics HEF4028 
CD74HC573 Motorola MC74HC573 CD74HCT245 Signetics PCF74HCT245 EAB333 SSS SCL402B 

National MM74HC573 CD74HCT251 Signetics PCF74HCT251 Signetics 2332 Solitron CM4028 
Signetics PCF74HC573 CD74HCT253 Signetics PCF74HCT253 

Synertek SY2333 3950 Toshiba TC4028 
CD74HC574 Motorola MC74HC574 

CD74HCT257 Signetics PCF74HCT257 
Toshiba TM2332 LM145B AMD 1458 

National MM74HC574 
CD74HCT259 Signetics PCF74HCT259 

Universal UM2333-45 1558 
Signetics PCF74HC574 

CD74HCT266 Signetics PCF74HCT266 
CDM5333 AMD 9232 AM1458 

CD74HC640 Motorola MC74HC640 
CD74HCT27 Signetics PCF74HCT27 

AMI S68322 Exar XR145B 
National MM74HC640 S68A332 XR158B 
Signetics PCF74HC640 CD74HCT273 Signetics PCF74HCT273 CSG MPS2332 XR455B 

CD74HC643 Motorola MC74HC643 CD74HCT280 Signetics PCF74HCT280 Fairchild F3532 Fairchild I'A145B 
National MM74HC643 CD74HCT297 Signetics PCF74HCT297 GI R03-9332 I'A1558 
Signetics PCF74HC643 CD74HCT299 Signetics PCF74HCT299 GTEMicro 2332 Harris HA-2650 3234.3287 

CD74HC645 Motorola MC74HC645 CD74HCT30 Signetics PCF741lCT30 Intersil IM7332 HA-2655 3234.3287 
National MM74HC645 CD74HCT32 Signelics PCF74HCT32 Motorola MC68332 HA-2665 
Signetics PCF74HC645 CD74HCT354 Signetics .PCF74HCT354 MCM68332 Hitachi HA 17458 

CD74HC646 Motorola MC74HC646 CD74HCT356 Signetics PCF741lCT356 f.1CI,168A332 3840 Motorola MC1458 
National MM74HC646 CD74HCT365 Signetics PCF74HCT365 National MM52132 MC1558 
Signetics PCF741lC646 CD741lCT366 Signetics PCF74HCT366 NEC-EA EA8332 MC4558 

CD741lC648 Motorola MC741lC648 CD741lCT367 Signetics PCF741lCT367 NEC-Micro I'PD2332 MC4558C 
National MM741lC648 CD741lCT368 Signetics PCF741lCT368 Rockwell R2332 RC1558 
Signetics PCF741lC648 CD741lCT373 Signetics PCF741lCT373 SiliconG SG3532 RC4558 

CD741lC670 Signetics PCF741lC6?0 CD741lCT374 Signetics PCF741lCT374 SMC ROM4732 National LM1458 
CD741lC688 Motorola MC741lC688 CD74IlCT377 Signetics PCF74IlCT377 Synertek SY2332 3950 LM1558 National MM741lC688 CD?41lCT384 Signetics PCF741lCT384 TI 4732 NEC-Electron I'PC 1458 Signetics PCF74HC688 CD741lCT390 Signetics PCF741lCT390 TMS4732 

I'PC4558 CD741lC73 Motorola MC74IlC73 CD741lCT393 Signetics PCF741lCT393 Toshiba TMM333 
PMI OP-14 National MM741lC73 CD741lCT4002 Signetics PCF7 41lCT 4002 Universal UM2332 

PM1458 SPI SP74HC73 767 CD74HCT40104 Signetics PCF741lCT40104 CDM6116 AD AD515 
PM1558 Signetics PCF741lC73 C074HCT40105 Signetics PCF74HCT40105 Burr-Brown 3528 

Raytheon RC1458 CD741lC74 Motorola MC74HC74 CD741lCT4017 Signetics PCF74HCT4017 Fairchild F3528 
RC1558 National MM?4HC74 CD74HCT4020 Signetics PCF7 4HCT 4020 Fujitsu MB8128 
RC4558 SPI SD741lC?4 CD?4HCT 4024 Signetics PCF7 41lCT 4024 1.188416 3676 
RM1558 Signetics PCF74HC74 CD74HCT4040 Signetics PCF? 4HCT 4040 Ilarris IlM6116 
RM4558 Toshiba TC40H074 CD? 4HCT 4049 Signetics PCF7 4HCT 4049 Hitachi HM6116 

RCA CA1458 CD?4IlC?5 Motorola MC741lC75 lOT IOT6116 
National MM74HC?5 

CD?41lCT4050 Signetics PCF74HCT4050 
MicroPwr MP6116 CA1558 

Signetics PCF74HC75 
CD? 41lCT 4051 Signetics PCF7 41lCT 4051 

Mitsubishi M5K8725 LM1558 

CD741lC76 Motorola MC741lC76 
CD74HCT4052 Signetics PCF7 41lCT 4052 

NEC-Micro I'PD446 RC4558 

National MM741lC76 
CD741lCT4053 Signetics PCF741lCT4053 

OKI r,'SI.I2128 3873 SSS1458 

SPI SP74HC76 767 CD74HCT4060 Signetics PCF7 41lCT 4060 
",sr,'5128 3873 SSS1558 

Signetics PCF74HC76 CD741lCT42 Signetics PCF74HCT42 Synertek SY2128 Sanyo LA6458A 

Toshiba TC401l076 CD741lCT4511 Signetics PCF7 41lCT 4511 SY2129 Signetics MC1458 

CD741lC85 Motorola MC74HC85 CD741lCT4514 Signetics PCF741lCT4514 TI TMS4016 MC1558 
National MM741lC85 CD74HCT4538 Signetics PCF74HCT4538 Toshiba TC5516 NE4558 
Signetics PCF741lC85 CD741lCT533 Signetics PCF74HCT533 TMM2016 SiliconG SG1458 

CD741lC86 Motorola MC741lC86 CD741lCT534 Signetics PCF741lCT534 CDP1802 Ilughes IlCMP1802A SG1558 
National MM74HC86 CD74HCT540 Signetics PCF741lCT540 CDP1824 Hughes HCMP1824 TI MC1458 
SPI SP741lC86N CD741lCT541 Signetics PCF74HCT541 CDP1831 Ilughes IlCMP1831 MC1558 
Signetics PCF74HC86 CD741lCT563 Signetics PCF741lCT563 CDP1832 Ilughes HCMP1832 RC4558 

CD741lCTOO Signetics PCF74HCTOO CD741lCT564 Signetics PCF741lCT564 CDP1833 Ilughes IlCMP1833 RM4558 
CD741lCT02 Signetics PCF74HCT02 CD741lCT573 Signetics PCF741lCT573 CDP1834 Ilughes IlCMP1834 LM1558 AMD 1458 
CD74HCT08 Signetics PCF74HCT08 CD7 41lCT57 4 Signetics PCF741lCT574 CDP1851 Ilughes HCMP1851 1558 
CD741lCT10 Signetics PCF741lCT10 CD741lCT640 Signetics PCF741lCT640 CDP1852 Ilughes HCMP1852 AM1458 
CD74HCT107 Signetics PCF74HCT107 CD74HCT643 Signetics PCF74HCT643 CDP1853 Hughes HCMP1853 Exar XR1458 
CD74HCT109 Signetics PCF74HCT109 CD74HCT645 Signetics PCF74HCT645 CDP1854 Hughes HCMP1854 XR1588 
CD74HCTll Signetics PCF74HCT11 CD741lCT646 Signetics PCF74HCT646 CDP1855 Hughes HCMP1855 XR4558 
CD74HCT112 Signetics PCF74HCT112 CD74HCT648 Signetics PCF74HCT648 CDP1856 Hughes HCMP1856 Fairchild IlA1458 
CD74HCT123 Signetics PCF74HCT123 CD74HCT670 Signetics PCF74HCT670 CDP1857 Hughes HCMP1857 IlA1558 
CD74HCT132 Signetics PCF74HCT132 CD74HCT688 Signetics PCF74HCT688 CDP1858 Hughes HCMP1858 Harris HA-2650 3234.3287 
CD74HCT133 Signetics PCF74HCTI33 CD74HCT73 Signetics PCF74HCT73 CDP1859 Hughes HCMP1859 HA-2655 3234.3287 
CD74HCT138 Signetics PCF74HCT138 CD74HCT74 Signetics PCF74HCT74 CDP1861 Hughes HCMP1861 HA-2665 
CD74HCT139 Signetics PCF74HCT139 CD74HCT75 Signetics PCF74HCT75 CDP1873 GTE Micro G74SC138 Hitachi IlA 17458 
CD74HCT14 Signetics PCF74HCT14 CD74HCT76 Signetics PCF74HCT76 Mitsl UD74SC138 697 Motorola MC1458 
CD?4HCT147 Signetics PCF74HCT147 CD74HCT85 Signetics PCF74HCT85 Plessey MV74SC138 MC1558 
CD74HCT151 Signetics PCF74HCT151 CD74HCT86 Signetics PCF74HCT86 SPI SP74SC138 MC4558 
CD74HCT153 Signetics PCF74HCT153 CDM5104 AMD 4044 CDP6402 AMI S1602 MC4558C 
CD74HCT154 Signetics PCF74HCT154 9244 Fairchild 3730 RC1558 
CD74HCT157 Signetics PCF74HCT157 AM9244E F6850 1280 RC4558 
CD74HCT158 Signetics PCF74HCT158 EMM 4044 Fujitsu MB7768A National LM1458 
CD74HCT160 Signelics PCF74HCT160 Fujitsu 4044 MB8868A LM1558 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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RCA Solid State Divil:;ion LM324 Signetics LM324 MWS5514 OKI r.ISI.15115 3873 PBD352303 Sanyo U31233 

(Cont'd) MC3403 RCA· MWS5114 LB1234 
SiliconG SG324 Toshiba TC5514 SGS L203 

LM 1558 NEC-Electron !,PC 1458 TI LM324 RC4558 AMD 1458 L204 
!,PC4558 MC3403 1558 Signetics ULN2003 

PMI OP-14 LM339 AMD LM339 AM1458 ULN2004 
PM 1458 LM339A Exar XR1458 SiliconG SG2003 

PM1558 Fairchild !'A339 XR1588 SG2004 

Raytheon RC1458 Hitachi HA 17901 XR4558 Sprague ULN-2003 

RC1558 Motorola LM339 Fairchild !'A1458 ULN-2004 

RC4558 tlalional lI,I339 3317 !'A1558 ULN-2023 

RM1558 NEC-Electron !,PC339 Harris HA-2650 3234,3287 ULS-2003 

RM4558 NEC-Micro !,PC339 IIA-26553234.3287 ULS-2004 

RCA CA 1458 PMI CMP-04 HA-2665 TI SN75468 

CA 1558 PM339A Hitachi HA 17458 ULN2003 

LM1458 Raytheon LM339 Motorola MC1458 ULN2004 

RC4553 RCA CA339 MC1553 Toshiba TD62003 

SSS1458 CA339A MC4558 TD62004 

SSS1558 SiliconG SG339 MC4558C PBD352304 Exar XR2002 

Sanyo LA6458A TI LM339 RC1558 XR2202 3200 

Signetics MC1458 LM358 Motorola LM358 RC4558 Fairchild 9666 

MC1558 National LM358A National LM1458 MC1412 

NE4558 NEC-Electron !,PC358 LM1558 Mitsubishi M54525 

SiliconG SG 1458 RCA CA358A NEC-Electron !,PC1458 1,lolorola 1,IC1412 2753 

SG 1558 Sanyo LA6358 !,PC4558 ULN2002 

TI MC1458 Signetics LM358 PMI OP-14 NEC-Micro UPA2002 

MC1558 NE532 PM1458 RIFA PBD352314 

TI LM358 PM1558 Sanyo LB1232 -
RC4558 
RM4558 LM723 Fairchild !,A723 Raytheon RC1458 SGS L202 

LM211 AMD LM211 Hitachi HA 17723 RC1558 Signetics NE56202 

AD AD211 Intersil LM723 RC4558 SiliconG SG2002 

Motorola LM211 I.Iolorola 1.1 C 1723 3295 RM1558 Sprague ULN-2002 

rialional W211 3317 National LM723 RM4558 ULN-2022 

M PMI PM211 Raytheon RC723 RCA CA 1458 ULS-2002 

Signetics LM211 RM723 - CA 1558 TI SN75467 

RCA CA723 LM1458 ULN2002 
SiliconG SG211 

SGS L 123 LM15513 Toshiba TD62002 

~ 
TI LM211 

Signetics !'A723 SSS1458 PBD352311 Exar XR2001 
Thomson-GSF SFC2211 

LM301 AD AD301 SiliconG SG723 SSS1558 XR2201 3200 

Fairchild LM301 TI !'A723 Sanyo LA6458A Fairchild 9665 

Thomson-CSF SFC2723 Signetics MC1458 Mitsubishi 1.154524 
!,A3D1A 

LM748 AMD 748 MC1558 I.!olcrola r.ICI411 2753 

I Intersil AD3Dl LM2D1 NE4558 ULN2DDl : Motorola LM3Dl AD AD2Dl SiliconG SG1458 XR2201 
National LM3Dl Fairchild !'A2Dl SG1558 NEC-Micro UPA2DDl 

LM3D1A !'A748 TI MC1458 RIFA PBD352301 
NEG-Electron !,PC 157 Intersil LM748 MC1558 Sanyo LB1231 

!,PC3Dl !,A748 RC4558 SGS L2Dl 

~ 
Raytheon LM3Dl Motorola LM2Dl RM4558 Signetics ULN20Dl 
RCA CA3Dl MC1748 SGN Motorola MC74HC242 SiliconG SG20Dl 
Signetics LM3Dl National LM2D1 National MM74HC242 SG3851 
SiliconG SG3Dl LM748 RCA C074HC242 739 Sprague ULN-2001 i TI LM3Dl Plessey SL748 SSS1458 PMI OP-14 ULN-2021 

LM301A Raytheon RM748 RCA SSS1558 ULS-2001 
Thomson-GSF SFC2301 RCA CA2Dl SSS1558 PMI OP-14 ULS-2011 
Toshiba TA7506 CA748 RCA SSS1458 TI SN75466 

LM311 AMD LM311 Signetics LM201 ULN2DOl 
AD AD311 !,A748 RIFA Toshiba TD620Dl 
Fairchild !,A29D3 SiliconG SG201 TD621Dl ' 

!,A311 SG748 PBD3523Dl Exar XR20Dl PBD352314 Exar XR2002 
Intersil LM311 TI LM2Dl XR2201 3200 XR2202 3200 -
Motorola LM29D3 SN72748P Fairchild 9665 Fairchild 9666 

LM311 !,A748 Mitsubishi M54524 MC1412 
IlIlIonal LI.I2903 3317 Thomson-CSF SFC22D 1 Molorola I.!C1411 2753 Mitsubishi M54525 

u.t311 3317 SFC2748 ULN2DOl r.lolorola /.IC1412 2753 
NEG-Electron !,PC271 MWS5101 HarriS Hr.l6551 XR2201 ULN2DD2 

!,PC311 669.1333.3758 NEC-Micro UPA2001 NEC-Micro UPA2DD2 
PMI PM311 Intersil IM6551 RIFA PBD352311 RIFA PBD3523D4 
Raytheon LM311 National MM74C92D Sanyo LB1231 Sanyo LB1232 
RCA CA311 NMC6551 SGS L201 SGS L202 
Signetics LM2903 NEC-Micro !,PD51Dl Signetics ULN20Dl Signetics NE56202 

LM311 MWS5114 Fujitsu MB8414 SiliconG SG2001 SiliconG SG2D02 
SiliconG SG311 Harris HM6514 SG3851 Sprague ULN-2D02 
TI LM29D3 IIlIachl 111.14334 3789 Sprague ULN-20D1 ULN-2022 

LM311 Intersil IM6514 ULN-2021 ULS-20D2 
Thomson-CSF SFC2311 MicroPwr MP6514 ULS-2DOl TI SN75467 

SFC3111 Mitsubishi M58981 ULS-2011 ULN2DD2 
LM324 AMD LM324 National NMC6514 TI SN75466 Toshiba TD62002 

Exar XR3403 3207 NEC-Micro !'PD444/6514 ULN2001 PBD3538D1 Sprague ULN-2801 
XR34D3C !,PD6514 Toshiba TD620Dl PBD353802 Sprague ULN-2804 

Fairchild !,A324 OKI I.ISr.15115 3873 TD62101 PBD353803 Sprague ULN-28D3 
!,A3403 RCA MWS5514 PBD352303 Exar XR2003 PBD353804 Sprague ULN-2802 

Motorola LM324 Toshiba TC5514 XR2203 3200 
MC3403 MWS5514 Fujitsu MB8414 XR2204 3200 Rocl(well Electronic Devicea 

National LM324 Harris HM6514 Fairchild 9667 
NEC-Electron !,PC324 IIlIachl 111,14334 3789 9668 2708 AMD 27D8 
NEC-Micro !,PC324 Intersil 11.16514 MC1413 Fairchild F2708 
Raytheon LM324 MicroPwr MP6514 UOlorola 1.IC1413 2753 Hitachi HN462708 

RC3403 Mitsubishi M58981 r,\CI416 2753 Motorola MC27A08 
RC4137 National NMC6514 ULN20DD3 MCM2708 

RCA CA324 NEC-Micro !'PD444/6514 ULN20D3 National MM2708 
Sanyo LA6324 !,PD6514 ULN2004 NEC-EA EA2708 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Rockwell Electronic Devices R6507 CSG MPS6507 LA1352 TI SN76642 LA6458A Raytheon RC1458 
(Cont'd) Synertek SY6507 SN76643 RC1558 

R6512 CSG MPS6512 SN76650 RC4558 
2708 Panasonic MN2708 Synertek SY6512 SN76669 RM1558 

SGS M2708 R6514 CSG MPS6514 LA1365 Motorola M5140 RM4558 
TI TMS2708 Synertek SY6514 MC1358 RCA CA1458 

CRC8000 Nitron NC2000 R6515 CSG MPS6515 MC1364 CA1558 
CRC8030 Nitron NC2030 Synertek SY6515 National LM3054 LM1458 
R2316 AMD AM9218 R6520 CSG MPS6520 RCA CA3064 LM1558 

AMI S68318 Synerlek SY6520 1527 CA3065 RC4558 
CSG MPS2316 R6522 CSG MPS6522 TI SN76666 SSS1458 
Fairchild 3516 Synerlek SY6522 1529 LA1369 Sprague ULN-2224 SSS1558 

68316 R6530 Synerlek SY6530 1530 LA3089 Hitachi HA1137 Signetics MC1458 
68316E R6532 CSG MPS6532 LA1230 MC1558 
F3516 Synerlek SY6532 1531 Motorola MC1389 NE4558 
F35316 R6545 CSG MPS6545 National CA3089 SiliconG SG1458 
F68316 1281 Hitachi HD6845 1345 LM3089 3325,3327 SG1558 

GI R03-8316 HD68A45 1345 RCA CA3089 TI MC1458 
R03-9316 HD68845 1345 Sanyo LA1230 MC1558 

GTEMicro 2316 Molorola MC6845 1351 SGS TCA3089 RC4558 
Intel 2316 Synertek . SY6545 TDA1200 RM4558 
Mostek MK34000 R6551 AMI S6551 1249 Signetics CA3089 LB1231 Exar XR2001 
Motorola MCM68316 CSG MP6551 Siliconix CA3089 XR2201 3200 

MCM68A316 MPS6551 TI SN76689 Fairchild 9665 
MM2316 Synerlek SY6551 1536 LA3350 Exar XR1310 Mitsubishi M54524 

National MM52116 R68000 Hitachi HD68000 Hitachi HA1156 Molorola MCl411 2753 
MM5258 Mostek MK68000 Nallonal UI1310 3325,3328 ULN2001 

NEC-EA EA2316 Motorola MC68000 RCA CA1310 XR2201 
EA8316 Signellcs SCN68000 1524 Sprague ULN-2211 NEC-Micro UPA2001 

NEC-Micro I'PD2316 R8118 CSG MPS4118 ULN-3810 RIFA PBD352301 
OKI MSM3870 Mostek MK4118A TI SN76115 PBD352311 
SGS M2316 MK4801A Toshiba TA7157 SGS L201 
Signetics TDA2600 LA6324 AMD LM324 Signetics ULN2001 
TI SBP8316 Sanyo Semiconductor Exar XR3403 3207 SiliconG SG2001 
Toshiba TMM331A XR3403C SG3851 

R2332 AMD 9232 L78M05 Fairchild I'A78M05 Fairchild !,A324 Sprague ULN-2001 
AMI S68322 ULN-2021 

S68A332 
Motorola MC78M05 I'A3403 

ULS-2001 
CSG MPS2332 

Nallonal LM341-5 3300 Motorola LM324 
ULS-2011 

Fairchild F3532 
LM342-05 MC3403 

TI SN75466 
GI R03-9332 

LM78M05 National LM324 
ULN2001 

GTEMicro 2332 NEC-Electron I'PC78M05 NEC-Electron I'PC324 Toshiba TD62001 
Intersil IM7332 

NEC-Micro I'PC78M05 NEC-Micro !,PC324 TD62101 
Motorola MC68332 

TI I'A78M05 Raytheon LM324 LB1232 Exar XR2002 
MCM68332 L78M06 Fairchild I'A78M06 RC3403 XR2202 3200 
MCI.l68A332 3840 Motorola MC78M06 RC4137 Fairchild 9666 

National MM52132 T1 I'A78M06 RCA CA324 MC1412 
NEC-EA EA8332 L78M08 Fairchild I'A78M08 LM324 Mitsubishi M54525 
NEC-Micro I'PD2332 Motorola MC78M08 Signetics LM324 1.1010rola 1.1C1412 2753 
RCA CDM5333 NEC-Electron I'PC78M08 MC3403 ULN2002 
SiliconG SG3532 NEC-Micro I'PC78M08 SiliconG SG324 NEC-Micro UPA2002 
SMC ROM4732 TI I'A78M08 TI LM324 RIFA PBD352304 
Synerlek SY2332 3950 L78M12 Fairchild I'A78M12 MC3403 PBD352314 
TI 4732 Motorola MC78M12 LA6358 Motorola LM358 SGS L202 

TMS4732 Nail anal Lt.1341·12 3300 National LM358A Signetics NE56202 
Toshiba TMM333 Lt.!342-12 3299 NEC-Electron !,PC358 SiliconG SG2002 
Universal UM2332 LM78M12 RCA CA358A Sprague ULN-2002 

R2364 AMD 9464 NEC-Electron I'PC78M 12 LM358 ULN-2022 
9265 NEC-Micro I'PC78M12 Signetics LM358 ULS-2002 

AMI S68364 L78M15 Fairchild I'A78M15 NE532 TI SN75467 
S68A364 3613 Motorola MC78M15 TI LM358 ULN2002 

GTEMicro 2364 Nallonal LM341·15 3300 LA6393 Fairchild I'A393 Toshiba TD62002 
Intel 2364 LM342-15 3299 Motorola LM393 LB1233 Exar XR2003 
Intersil .IM7364 LM78M15 Nallonal LM393 3317 XR2203 3200 
MicroPwr MP2364 NEC-Electron I'PC78M 15 Signetics LM393 XR2204 3200 
Mostek MK36000 NEC-Micro I'PC78M15 TI LM393 Fairchild 9667 
1.I010roia MCM68364 3840 L78M18 Motorola MC78M18 LA6458A AMD 1458 9668 
National MM52164 L78M24 Fairchild I'A78M24 1558 MC1413 

MM5235 Motorola MC78M24 AM1458 Molorola MC1413 2753 
NEC-EA EA8364 TI I'A78M24 Exar XR1458 MC1416 2753 

LA8364 LA1230 Hitachi HA1137 XR1588 ULN20003 
NEC-Micro !,PD2364 LA1230 XR4558 ULN2003 
SGS M36000 Motorola MC1389 Fairchild I'A1458 ULN2004 
Signetics 2364 National CA3089 I'A1558 RIFA PBD352303 

2664A LM3089 3325,3327 Harris HA·2650 3234,3287 Sanyo LB1234 
SMC ROM36000 RCA CA3089 HA-2655 3234,3287 SGS L203 
Synertek SY2364 Sanyo LA3089 HA-2665 L204 
TI TMS4764 SGS TCA3089 Hitachi HA 17458 Signetics ULN2003 
Toshiba TM2364 TDA1200 Motorola MC1458 ULN2004 

R6500/1 CSG MPS6500/1 Signetics CA3089 MC1558 SiliconG SG2003 
Synertek SY6500/1 Siliconix CA3089 MC4558 SG2004 

R6502 CSG MPS6502 TI SN76689 MC4558C Sprague ULN-2003 
Synertek SY6502 LA1240 Hitachi HA1197 RC1558 ULN-2004 

R6503 CSG MPS6503 LA1352 Fairchild ULN-2136 RC4558 ULN-2023 
Synertek SY6503 Motorola MC1352 National LM1458 ULS-2003 

R6504 CSG MPS6504 MC1357 LM1558 ULS-2004 
Synertek SY6504 RCA CA1352 NEC-Electron !,PC 1458 TI SN75468 

R6505 CSG MPS6505 CA2111 !,PC4558 ULN2003 
Synertek SY6505 CA3014 PMI OP-14 ULN2004 

R6506 CSG MPS6506 Sprague ULN-2111 PM1458 Toshiba TD62003 
Synertek SY6506 ULN-2136 PM1558 TD62004 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided In the IC Master on the pages noted. 
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Snnyo Scmiconductor LC4013 Toshiba TC4013 LC4066 Sanyo LC4016 Semi PrOCC!l3Ca Inc. 
(Cont'd) LC4015 Fairchild F4015 SGS HCF4016 

Hitachi H014015 HCF4066 S05000 Signetics S05000 

LB1234 Exar XR2003 Motorola MC14015 Signetics HEF4016 Siliconix SI5000 

XR2203 3200 National C04015 HEF4D66 S05001 Signetics S05001 

XR2204 3200 MM74C164 N4066 Siliconix SI5001 

Fairchild 9667 OKI MSM4D15 SSS SCL4D16 S05002 Signetics S05002 

9668 RCA C04015 SCL4066 Siliconix SI5002 

MC1413 SGS HCF4015 Solitron CM4016 S05200 Signetics S05200 

l.Iotorola MC1413 2753 Signetics HEF4015 CM4066 Siliconix SI5200 

MC1416 2753 SSS SCL4015 HCF4016 S074HC74 Motorola MC74HC74 

ULN20003 Solitron CM4015 Toshiba TC4016 National MM74HC74 

ULN2003 Toshiba TC4015 TC4066 RCA CD74HC74 739 
ULN2004 LC4016 Fairchild F4016 LC4069 Fairchild F4069 Signetics PCF74HC74 

RIFA PB0352303 F4066 Hitachi H014069 Toshiba TC40H074 

Sanyo LB1233 Hitachi H014D16 Motorola MC14069 SP54SC137 P~I!~I !,H~5,!~C137 e~7 

SGS L203 H014066 National CD4069 SP54SC138 IAlial IAD54SC138 697 

L204 MicroPwr MP7516 MM54C04 SP54SC139 r.lIIal r.ID54SC139 697 

Signetics ULN2003 Motorola MC14016 MM74C04 SP54SC238 IAlial IAD54SC238 697 

ULN2004 MC14066 
OKI MSM4069 

SP54SC239 IAlial IAD54SC239 697 

SiliconG SG2003 National CD4016 
RCA CD4069 

SP54SC240 Mllal IAD54SC240 702 
SG2004 CD4066 

SGS HC4D69 
SP54SC241 Mllal r.1D54SC241 702 

Sprague ULN-2003 RCA C04016 
HCF4069 

SP54SC244 r.lIIal MD54SC244 702 
ULN-2004 C04066 

Signetics HEF4069 
SP54SC245 l.lItol r.lD54SC245 706 

ULN-2023 Sanyo LC4066 SP54SC373 1.111 a I MD54SC373 710 
ULS-2003 SGS HCF4016 SSS SCL4069 SP54SC374 rAlial MD54SC374 710 
ULS-2004 HCF4066 SCL4449 SP54SC540 Mlisl I.ID54SC540 702 -

TI SN75468 Signetics HEF4016 Solitron CM4069 SP54SC541 1.lIIal MD54SC541 702 

ULN2003 HEF4066 Toshiba TC4069 SP54SC573 PAlial UD54SC573 71D ; 

ULN2004 N4066 LC4071 Fairchild F4071 SP54SC574 IAliel r.1D54SC574 710 

Toshiba T062003 SSS SCL4016 Hitachi HD14071 SP7003 MasterLogic ML7003 

T062004 SCL4066 Motorola MC14071 SP7005 MasterLogic ML7005 

~ 
LB1290 Oionics 01514 Solitron CM4016 National C04071 SP7010 MasterLogic ML7010 

Exar XR6118 3205 CM4066 MM74C32 SP7015 MasterLogic ML7015 

SiliconG SG6118 HCF4016 OKI MSM4071 SP7020 MasterLogic ML7020 

Spragu8 UDII-6118 2843 Toshiba TC4016 RCA C04071 SP74HCOO Motorola IAC74HCOO 733 

ULN-6118 TC4066 SGS HCF4071 National MM74HCOO 

~ LB1293 Spragua UDN-6126 2843 LC4019 Fairchild F4019 Signetics HEF4071 RCA CD74HCOO 740 

LB8555 Cherry CS555 National CD4019 SSS SCL4071 Signetics PCF74HCOO 
Exar XR555 OKI MSM4019 Solitron CM4D71 Toshiba TC40HOOO 

XR555M RCA C04019 Toshiba TC4071 SP74HC02 Motorola MC74HC02 

~ Fairchild !,A555 SGS HCF4019 LC4081 Fairchild F4D81 National MM74HC02 

Hitachi HA 17555 Signetics HEF4019 Hitachi H014081 RCA CD74HC02 740 
Motorola MC1455 SSS SCL4019 Motorola MC14081 Signetics PCF74HC02 

@ MC1555 Solitron CM4019 National CD4081 Toshiba TC40HOO2 

National LM555 Toshiba TC4019 MM74C08 SP74HCD4 Motorola MC74HC04 
NEC-Electron !,PC1555 LC4027 Fairchild F4027 OKI MSM4081 National MM74HC04 

fgl Raytheon RC555 Hitachi H014027 RCA C04081 RCA CD74HC04 740 
RM555 Motorola MC14027 SGS HCF4081 Toshiba TC40H004 

~ RCA CA355 National C04027 Signetics HEF4081 SP74HClO Motorola MC74HC10 
CA555 MM74C76 SSS SCL4081 MC74HC10 ; Signetics NE555 OKI MSM4027 Solitron CM4081 National MM74HC10 
SE555 . RCA C04027 Toshiba TC4081 RCA C074Hl0 

SiliconG SG555 SGS HCF4027 LC4093 Fairchild F4093 CD74HC10 740 

TI NE555 Signetics HEF4027 - Hitachi HD14093 Signetics PCF74HC10 
SE555 SSS SCL4027 Motorola MC14093 Toshiba TC40H010 

LC4001B Fairchild F4001 Solitron CM4027 National CD4093 SP74HC107 Motorola MC74HC107 
Hitachi H014001 LC4028 Fairchild F4028 OKI MSM4093 National MM74HC107 
Motorola MC14001 Hitachi H014028 RCA CD4093 RCA CD74HC107 739 
National C04001 Motorola MC14028 SGS HCF4093 Signetics PCF74HC107 

MM74C02 National CD4028 Signetics HEF4093 Toshiba TC40Hl07 
OKI MSM4001 MM74C42 SSS SCL4093 SP74HC109 Motorola MC74HC109 

RCA C04001 OKI MSM4028 Toshiba TC4093 MC74HC109 
SGS HCF4001 SGS HCF4028 LC4520 Fairchild F4520 National MM74HC109 
Signetics HEF4001 Signetics HEF4028 Hitachi HD14520 RCA CD74HC109 739 

SSS SCL4001 SSS SCL4028 Motorola MC14520 
Signetics PCF74HC109 

Solitron CM4001 Solitron CM4028 
National C04520 

SP74HCll Motorola MC74HCll 
Toshiba TC4001 Toshiba TC4028 OKI MSM4520 

National MM74HCll 
LC4011 Fairchild F4011 LC4049 Fairchild F4049 

RCA CD4520 
RCA CD74HCll 740 

Hitachi HD14011 Hitachi HD14049 
SGS HCF4520 

Signetics PCF74HCll 
Motorola MC14011 Motorola MC14049 

Signetics HEF4520 
Toshiba TC40HOll 

National C04011 National CD4049 SP74HC112N Motorola MC74HC112 
MM74COO OKI MSM4049 SSS SCL4520 National MM74HC112 

OKI MSM4011 RCA C04009 Solitron CM4520 RCA CD74HC112 739 
RCA CD4011 C04049 Toshiba TC4520 Signetics PCF74HC112 
SGS HCF4011 SGS HCF4049 SP74HC138 Motorola MC74HC138 
Signetics HEF4011 Signetics HEF4049 SEEa Technology, Inc. National MM74HC138 
SSS SCL4011 SSS SCL4049 RCA CD74HC138 739 
Solitron CM4011 Solitron CM4049 5123 Xlcor X2816 3999 Signetics PCF74HC138 
Toshiba TC4011 Toshiba TC4049 5133 Fujitsu MBM2764 SP74HC139 Motorola MC74HC139 

LC4013 Fairchild F4013 LC4066 Fairchild F4016 Hitachi HN462764 National MM74HC139 
Hitachi H014013 F4066 HN482764 3789 RCA CD74HC139 739 
Motorola MC14013 Hitachi HD14016 Inial 2764 3820.3822 Signetics PCF74HC139 
National C04013 H014066 M2764 Toshiba TC40H139 

MM74C74 MicroPwr MP7516 Intersil 2764 SP74HC14 Motorola MC74HC14 
OKI MSM4013 Motorola MC14016 Mostek MK2764 National MM74HC14 
RCA C04013 MC14066 National NMC2764 RCA CD74HC14 740 
SGS HCF4013 National CD4016 NEC-Micro !,PD2764 Signetics PCF74HC14 
Signetics HEF4013 C04066 Toshiba TMM2764 SP74HC147 Motorola MC74HC147 
SSS SCL4013 RCA C04016 5143 Fujitsu 27128 National MM74HC147 
Solitron CM4013 C04066 Inial 27128 3821 RCA CD74HC147 739 

• Discontinued The manufacturers report their devices can be used as direct replacements . 
Performance details often differ. so compare the specifications conSidering your reqUirements. 
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Semi Processes Inc. (Cont'd) SP74HC365 Signetics PCF54HC390 HCF4001 Motorola MC14001 HCF4011 Motorola MC14011 
SP74HC42 Motorola MC74HC42 National C04001 National C04011 

SP74HC147 Signetics PCF74HC147 National MM74HC42 MM74C02 MM74COO 
SP74HC153 Motorola MC74HC153 RCA CD74HC42 739 OKI MSM4001 OKI MSM4011 

National MM74HC153 Signetics PCF74HC42 RCA C04001 RCA C04011 
RCA CD74HC153 740 SP74HC73 Motorola MC74HC73 Sanyo LC4001B Sanyo LC4011 
Signetics PCF74HC153 National MM74HC73 Signetics HEF4001 Signetics HEF4011 
Toshiba TC40H153 RCA CD74HC73 739 SSS SCL4001 SSS SCL4011 

SP74HC157 Motorola MC74HC157 Signetics PCF74HC73 Solitron CM4001 Solitron CM4011 
National MM74HC157 SP74HC76 Motorola MC74HC76 Toshiba TC4001 Toshiba TC4011 
RCA C074HC157 National MM74HC76 HCF4002 Fairchild F4002 HCF4012 Fairchild F4012 
Signetics PCF74HC157 RCA CD74HC76 739 Hitachi H014002 Hitachi H014012 
Toshiba TC40H157 Signetics PCF74HC76 Motorola MC14002 Motorola MC14012 

SP74HC15B Motorola MC74HC15B Toshiba TC40H076 National C04002 National C04012 
National MM74HC158 SP74HC86N Motorola MC74HC86 RCA C04002 RCA C04012 
RCA C074HC158 National MM74HC86 Signetics HEF4002 Signetics HEF4012 
Signetics PCF74HC158 RCA CD74HC86 740 SSS SCL4002 SSS SCL4012 
Toshiba TC4011158 Signctics PCF74HC86 Solitron CM4002 Solitron CM4012 

SP74HC161 Motorola MC74HC161 SP74SC137 GTE Micro G74SC137 TI TP4002 Toshiba TC4012 
National MM74HC161 1,\IIal I.1D74SC137 697 Toshiba TC4002 HCF4013 Fairchild F4013 
RCA CD74HC161 739 Plessey MV74SC137 HCF4006 Fairchild F4006 Hitachi H014013 
Signetics PCF74HC161 SP74SC138 GTEMicro G74SC138 Hitachi H014006 Motorola MC14013 

SP74HC162 Motorola MC74HC162 1,liIal I.ID74SC138 697 Motorola MC14006 National C04013 
National MM74HC162 Plessey MV74SC138 National C04006 MM74C74 
RCA CD74HC162 739 RCA COP1873 RCA C04006 OKI MSM4013 
Signetics PCF741lC162 SP74SC139 GTEMicro G74SC139 SSS SCL4006 RCA C04013 

SP74HC163 Motorola MC74HC163 1,lIIal I.ID74SC139 697 Solitron CM4006 Sanyo LC4013 
National MM74HC163 Plessey MV74SC139 . Toshiba TC4006 Signetics HEF4013 
RCA C074HC163 739 SP74SC238 GTEMicro G74SC238 HCF4007 Fairchild F4007 SSS SCL4013 
Signctics PCF74HC163 1,\1101 I.1D74SC238 697 Hitachi H014007 Solitron CM4013 

SP74HC174 Motorola MC74HC174 SP74SC239 GTEMicro G74SC239 Motorola MC14007 Toshiba TC4013 
'I National MM74HC174 l,m~1 f,!D74SC239 697 National C04007 HCF4014 Fairchild F4014 

RCA CD74HC174 739 SP74SC240 GTE Micro G74SC240 RCA C04007 Hitachi H014014 
Signetics PCF74HC174 I.1l1al I,ID74SC240 702 Signetics HEF4007 Motorola MC14014 
Toshiba TC40H174 Plessey MV74SC240 SSS SCL4007 National C04014 

SP74HC175 Motorola MC74HC175 SP74SC241 GTEMicro G74SC241 Solitron CM4007 RCA C04014 
National MM74HC175 1,\IIal 1,ID74SC241 702 Toshiba TC4007 Signetics HEF4014 
RCA CD74HC175 739 Plessey MV74SC241 IlCF4008 Fairchild F4008 SSS SCL4014 
Signetics PCF74HC175 SP74SC244 GTEMicro G74SC244 Hitachi H014008 Solitron CM4014 
Toshiba TC40H175 Milal I.lD74SC244 702 Motorola MC14008 Toshiba TC4014 

SP74HC192 Motorola MC74HC192 Plessey MV74SC244 National C04008 HCF4015 FairChild F4015 
National MM74HC192 SP74SC245 Fairchild 74LS245 MM74C83 Hitachi H014015 
RCA CD74HC192 739 GTEMicro G74SC245 RCA C04008 Motorola MC14015 
Signetics PCF74HC192 Milel 1,!D74SC245 Signetics HEF4008 National C04015 
Toshiba TC40H192 702,706 SSS SCL4008 MM74C164 

SP74HC193 Motorola MC74HC193 Motorola SN74LS245 Solitron CM4008 OKI MSM4015 
National MM74HC193 Plessey MV74SC245 Toshiba TC4008 RCA C04015 
RCA CD74HC193 739 Signelics 74LS245 779 HCF4009 Hitachi H014009 Sanyo LC4015 
Signetics PCF74HC193 N8T245 National C04009 Signetics HEF4015 
Toshiba TC40H193 TI SN74LS245 913 RCA C04009 

SSS SCL4015 
SP74HC20 Motorola MC74HC20 SP74SC373 GTE Micro G74SC373 SSS SCL4009 

Solitron CM4015 
National MM74HC20 Toshiba TC4015 
RCA CD74HC20 740 

Mitel 74SC373 Solitron CM4009 HCF4016 Fairchild F4016 I.ID74SC373 710 Toshiba TC4009 Signetics PCF74HC20 
Plessey MV74SC373 HCF4010 Hitachi H014010 

F4066 
Toshiba TC40H020 SP74SC374 GTE Micro G74SC374 National C04010 

Hitachi H014016 
SP74HC240 Motorola MC74HC240 H014066 

National MM74HC240 
l,liIel I.ID74SC374 710 RCA C04010 MicroPwr MP7516 

RCA CD74HC240 740 Plessey MV74SC374 SSS SCL4010 Motorola MC14016 
Signetics PCF74HC240 SP74SC540 GTEMicro G74SC540 Solitron CM4010 MC14066 
Toshiba TC40H240 I.IlIel I.ID74SC540 702 Toshiba TC4010 National C04016 

SP74HC253 Motorola MC74HC253 SP74SC541 GTEMicro G74SC541 HCF40100 RCA C040100 C04066 
National MM74HC253 Mila I 1,'D74SC541 702 HCF40101 Fairchild F4531 RCA C04016 
RCA C074HC253 SP74SC573 GTE Micro G74SC573 Hitachi H014531 C04066 
Signetics PCF74HC253 1,\IIal P.1D74SC573 710 Motorola MC14531 Sanyo LC4016 

SP74HC257 Motorola MC74HC257 SP74SC574 GTEMicro G74SC574 RCA C040101 LC4066 
National MM74HC257 !.!Ilel I.ID74SC574 710 Signetics HEF4531 SGS HCF4066 
RCA CD74HC257 740 SSS SCL4531 Signetics HEF4016 
Signetics . PCF74HC257 SGS-ATES Semiconductor Toshiba TC4531 HEF4066 

SP74HC266 Motorola MC74HC266 HCF40102 RCA C040102 N4066 
National MM74HC266 HC4069 Fairchild F4069 HCF40103 RCA C040103 SSS SCL4016 
RCA CD74HC266 740 Hitachi H014069 HCF40105 RCA C040105 . SCL4066 
Signetics PCF74HC266 Motorola MC14069 HCF40106 Fairchild F40014 Solitron CM4016 

SP74HC27 Motorola MC74HC27 National C04069 Hitachi H014584 CM4066 
National MM74HC27 MM54C04 Motorola MC14584 HCF4016 
RCA CD74HC27 740 MM74C04 National C040106 Toshiba TC4016 
Signetics PCF74HC27 OKI MSM4069 C04584 TC4066 
Toshiba TC40H027 RCA C04069 MM54C14 HCF40160 Fairchild F40160 

SP74HC280 Motorola MC74HC2BO Sanyo LC4069 MM74C14 Hitachi H014160 
National MM74HC280 SGS HCF4069 RCA C040106 Motorola MC14160 
RCA CD74HC280 739 Signetics HEF4069 Signetics HEF40106 National C040160 
Signetics PCF74HC280 SSS SCL4069 SSS SCL4584 MM54C160 

SP74HC32 Motorola MC74HC32 SCL4449 HCF40107 RCA C040107 MM74C160 
National MM74HC32 Solitron CM4069 Toshiba TC40107 RCA C040160 
RCA C074HC32 740 Toshiba TC4069 HCF40109 Fairchild F4104 Signetics HEF4060 
Signetics PCF74HC32 HCF4000 Motorola MC14000 GTE Micro G4104 SSS SCL4160 
Toshiba TC40H032 National CD4000 Mitel MD4104 Toshiba TC40160 

SP74HC365 Motorola MC54HC390 RCA C04000 Motorola MC14504 HCF40161 Fairchild F40161 
MC74HC365 Signetics HEF400 National MM4104 Hitachi H014161 

National MM54HC390 SSS SCL4000 RCA C040109 Motorola MC14161 
MM74HC365 Solitron CM4000 Signetics HEF4104 National. C040161 

RCA CD54HC390 739 HCF4001 Fairchild F4001 HCF4011 Fairchild F4011 MM54C161 
CD74HC365 740 Hitachi H014001 Hitachi H014011 MM74C161 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Devlca Source Davlce Palie Devlca Source Device Paga Device So~rce Device Paga Davlce Source Devlca Plga 

SGS-ATES Semiconductor HCF40193 RCA CD40193 HCF4029 Fairchild F4029 HCF4042 Solitron CM4041 

(Cont'd) Signetics HEF40193 Motorola MC14029 CM4042 
SSS SCL4193 National CD40192 Toshiba TC4042 

HCF40161 RCA CD40161 Toshiba TC40193 CD4029 HCF4043 Hitachi HD 14043 

Signetics HEF40161 HCF40194 Fairchild F40194 RCA CD40192 Motorola MC14043 

SSS SCL4161 Hitachi HD14194 CD4029 National CD4043 

Toshiba TC40161 Motorola MC14194 SGS HCF40192 RCA CD4043 

HCF40162 Fairchild F40162 RCA CD40194 Signetics HEF40192 Signetics HEF4043 

Hitachi HD14162 Signetics HEF40194 SSS SCL4029 SSS SCL4043 

Motorola MC14162 HCF4020 Fairchild F4020 SCL4192 Solitron CM4043 

National CD40162 Hitachi HD14020 Solitron CM4029 Toshiba TC4043 

MM54C162 Motorola MC14020 Toshiba TC40192 HCF4044 Fairchild F4044 

MM74C162 National CD4020 TC4029 Hitachi HD14044 

RCA CD40162 RCA CD4020 HCF4030 Fairchild F4030 Motorola MC14044 

Signetics HEF40162 . Signetics HEF4020 National CD4030 National CD4044 

SSS SCL4162 SSS SCL~020 RCA CD4030 RCA CD4044 

Toshiba TC40162 Solitron CM4020 Signetics HEF4030 Signetics HEF4044 

HCF40163 Fairchild F40163 Toshiba TC4020 SSS SCL4030 SSS SCL4044 

Hitachi HD14163 HCF40208 RCA CD40208 Solitron CM4030 Solitron CM4044 

Motorola MC14163 HCF4021 Fairchild F4021 Toshiba TC4030 Toshiba TC4044 

National CD40163 Hitachi HD14021 HCF4031 Fairchild F4031 HCF4045 Fairchild F4521 

MM54C163 Motorola MC14021 National CD4031 Motorola MC14521 

MM74C163 National CD4021 RCA CD4031 RCA CD4045 

RCA CD40163 RCA CD4021 Signetics HEF4731 Signetics HEF4521 

Signetics HEF40163 Signetics HEF4021 HCF4032 Hitachi HD14032 SSS SCL4445 

SSS SCL4163 SSS SCL4021 Motorola MC14032 Solitron CM4045 

Toshiba TC40163 Solitron CM4021 RCA CD4032 Toshiba TC4521 
Toshiba TC4021 Solitron CM4032 HCF4046 F4046 

.----
HCF4017 Fairchild F4017 Fairchild 

Hitachi HD14017 HCF4022 Fairchild F4022 Toshiba TC4032 Hitachi HD 14046 

Motorola MC14017 Hitachi HD14022 HCF4033 RCA CD4033 Motorola MC14046 

National CD4017 Motorola MC14022 SSS SCL4033 National CD4046 

RCA CD4017 National CD4022 Solitron CM4033 RCA CD4046 
HCF4034 Fairchild F4034 '''-. 

Signetics HEF4017 RCA CD4022 SSS SCL4046 

~ SSS SCL4017 'Signetics HEF4022 Hitachi HD14034 Solitron CM4046 

Solitron CM4017 SSS SCL4022 Motorola MC14034 HCF4047 Fairchild F4047 

Toshiba TC4017 Solitron CM4022 National CD4034 National CD4047 

~ HCF40174 Fairchild F40174 Toshiba TC4022 RCA CD4034 RCA CD4047 

Hitachi HD14174 HCF4023 Fairchild F4023 SSS SCL4034 Signetics HEF4042 

Motorola MC14174 Hitachi HD14023 Solitron CM4034 HEF4047 

National CD40174 Motorola MC14023 Toshiba TC4034 SSS SCL4047 8 
MM54C174 National CD4023 HCF4035 Fairchild F4035 Solitron CM4047 

MM74C174 MM74C10 Hitachi HD 14035 Toshiba TC4047 @) Motorola MC14035 u) 

RCA CD40174 RCA CD4023 
National CD4035 

HCF4048 National CD4048 (I ~ 

Signetics HEF40174 Signetics HEF4023 
RCA CD4035 

RCA CD4048 :=J 
SSS SCL4174 SSS SCL4023 

Signetics HEF4035 
SSS SCL4402 

~ Toshiba TC40174 Solitron CM4023 Solitron CM4048 

HCF4018 Fairchild F4018 Toshiba TC4023 SSS SCL4035 HCF4049 Fairchild F4049 

Hitachi HD14018 HCF4024 Fairchild F4024 
Solitron CM4035 Hitachi HD14049 ~.~ Toshiba TC4035 

Motorola MC14018 Hitachi HD14024 HCF4038 Hitachi HD14038 
Motorola MC14049 

National CD4018 Motorola MC14024 Motorola MC14038 National CD4049 ~ 
RCA CD4018 National CD4024 RCA CD4038 OKI MSM4049 FfJ 
Signetics HEF4018 RCA CD4024 Solitron CM4038 RCA C04009 trri 
SSS SCL4018 Signetics HEF4024 Toshiba TC4038 CD4049 r;;. 
Solitron CM4018 SSS SCL4024 HCF4040 Fairchild F4040 Sanyo LC4049 #! Toshiba TC4018 Solitron CM4024 Hitachi HD14040 Signetics HEF4049 

HCF40181 Hitachi HD14581 Toshiba TC4024 SSS SCL4049 -Motorola MC 14040 
Motorola MC14581 HCF4025 Fairchild F4025 National CD4040 Solitron CM4049 

RCA CD40181 Hitachi HD14025 RCA CD4040 Toshiba TC4049 

CD4057 Motorola MC14025 Signetics HEF4040 HCF4050 Fairchild F4050 

SSS SCL4581 National CD4025 SSS SCL4040 Hitachi HD14050 "--

HCF40182 Fairchild F4582 RCA CD4025 Solitron CM4040 Motorola MC14050 

Hitachi HD14582 Signetics HEF4025 Toshiba TC4040 National CD4050 

Motorola MC14582 SSS SCL4025 HCF4041 Fairchild F4041 RCA CD4010 

RCA CD40182 Solitron CM4025 F4042 CD4050 

SSS SCL4582 Toshiba TC4025 Hitachi HD14042 Signetics HEF4050 

HCF4019 Fairchild F4019 HCF40257 RCA CD40257 Motorola MC14042 SSS SCL4050 

National CD4019 HCF4026 RCA CD4026 National CD4041 Solitron CM4050 

OKI MSM4019 SSS SCL4026 CD4042 Toshiba TC4050 

RCA CD4019 Solitron CM4026 RCA CD4041 HCF4051 AD AD7501 

Sanyo LC4019 HCF4027 Fairchild F4027 CD4042 Burr-Brown MPC8S 

Signetics HEF4019 Hitachi HD14027 SGS HCF4042 D:t&t r,IX-IlOII 2622 

SSS SCL4019 Motorola MC14027 Signetics HEF4041 Fairchild F4051 

Solitron CM4019 National CD4027 HEF4042 Harris HI1818 

Toshiba TC4019 MM74C76 SSS SCL4041 HI508 

HCF40192 Fairchild F4029 OKI MSM4027 SCL4042 HI508A 
Motorola MC14029 RCA CD4027 Solitron CM4041 Hitachi HD14051 

National CD40192 Sanyo LC4027 CM4042 Intersil IH6108 
CD4029 Signetics HEF4027 Toshiba TC4042 MicroPwr MP7501 

RCA CD40192 SSS SCL4027 HCF4042 Fairchild F4041 MP7508 
CD4029 Solitron CM4027 F4042 Motorola MC14051 

SGS HCF4029 HCF4028 Fairchild F4028 Hitachi HD14042 Ilaticnal LF11508 3318 
Signetics HEF40192 Hitachi HD14028 Motorola MC14042 LF13508 
SSS SCL4029 Motorola MC14028 National CD4041 PMI DMX-88 

SCL4192 National CD4028 CD4042 MUX-08 
Solitron CM4029 MM74C42 RCA CD4041 MUX-88 
Toshiba TC40192 OKI MSM4028 CD4042 RCA CD4051 

TC4029 Sanyo LC4028 SGS HCF4041 Signetics HEF4051 
HCF40193 Fairchild F40193 Signetics HEF4028 Signetics HEF4041 Siliconix DG508 

National CD40193 SSS SCL4028 HEF4042 DG508A 2804 
MM54C193 Solitron CM4028 SSS SCL4041 TeledyneP 4554 
MM74C193 Toshiba TC4028 SCL4042 HCF4052 Burr-Brown MPC4D 

~ Discontinued The manufacturers report thetr devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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SGS-ATES Semiconductor HCF4069 Signetics HEF4069 ' HCF4082 Hitachi HD14082 HCF4511 SSS SCL4511 

(Cont'd) SSS SCL4069 Motorola MC14082 SOlitron CM4511 
SCL4449 National CD4082 Toshiba TC4511 

HCF4052 Datel MXD·409 2622 Solitron CM4069 RCA CD40B2 HCF4512 Fairchild F4512 
Fairchild F4052 Toshiba TC4069 Signetics HEF40B2 Hitachi HD14512 
Harris HI509 HCF4070 Fairchild F4070 SSS SCL40B2 Motorola MC14512 

HI509A Hitachi HD14070 Toshiba TC40B2 National CD4512 
Intersil IH6208 Motorola MC14070 HCF4085 Fairchild F4085 RCA CD4512 
MicroPwr MP7509 National CD4070 National CD4085 SSS SCL4512 
Motorola MC14052 MM74C86 RCA CD4085 Toshiba TC4512 
Halional LFl1509 3318 RCA CD4070 Signetics HEF4085 HCF4514 Fairchild F4514 

LF13509 Signetics HEF4070 SSS SCL4085 Hitachi HD14514 
PMI MUX·24 SSS SCL4070 Toshiba TC4085 Motorola MC14514 
RCA CD4052 Solitron CM4070 HCF4086 Fairchild F4086 National CD4514 
Signetics HEF4052 HCF4071 Fairchild F4071 RCA CD4086 RCA CD4514 
Siliconix DG509 Hitachi HD14071 Signetics HEF4086 Signetics HEF4514 

DG509A 2804 Motorola MC14071 SSS SCL4086 SSS SCL4514 
TeledyneP 4553 National CD4071 Toshiba TC4086 Solitron CM4514 

HCF4054 RCA CD4054 MM74C32 HCF4089 National CD40B9 Toshiba TC4514 
Toshiba TC4054 OKI MSM4071 RCA CD4089 HCF4515 Fairchild F4515 

HCF4055 Mitel MD4055 RCA ,CD4071 HCF4093 Fairchild F4093 Hitachi HD14515 
RCA CD4055 Sanyo LC4071 Hitachi HD14093 Motorola MC14515 
Toshiba TC4055 Signetics HEF4071 Motorola MC14093 National CD4515 

HCF4056 Mitel MD4056 SSS SCL4071 National CD4093 RCA CD4515 
RCA CD4056 Solitron CM4071 OKI MSM4093 Signetics HEF4515 
Toshiba TC4056 Toshiba TC4071 RCA CD4093 SSS SCL4515 

HCF4060 Motorola MC14060 HCF4072 Fairchild F4072 Sanyo LC4093 SOlitron CM4515 
National CD4060 Hitachi HD14072 Signetics HEF4093 Toshiba TC4515 
RCA CD4060 Motorola MC14072 SSS SCL4093 HCF4516 Fairchild F4516 
Signetics HEF4060 National CD4072 Toshiba TC4093 Hitachi HD14516 
SSS SCL4060 RCA CD4072 HCF4094 Hitachi HD14094 Motorola MC14516 

HCF4063 RCA CD4063 Signetics HEF4072 Motorola MC14094 National CD4516 
Toshiba TC4063 SSS SCL4072 RCA CD4094 RCA CD4516 

HCF4066 Fairchild F4016 Toshiba' TC4072 Signetics HEF4094 Signetics HEF4516 
F4066 HCF4073 Fairchild F4073 SSS SCL4094 SSS SCL4516 

Hitachi HD14016 Hitachi HD14073 Toshiba TC4094 Solitron CM4516 
HD14066 Motorola MC14073 HCF4095 RCA CD4095 Toshiba TC4516 

MicroPwr MP7516 National CD4073 HCF4096 RCA CD4096 HCF4518 Fairchild F4518 
Motorola MC14016 RCA CD4073 HCF4097 Fairchild F4097 Hitachi HD14518 

MC14066 Signetics HEF4073 Motorola MC14097 Motorola MC14518 
National CD4016 SSS SCL4073 RCA CD4097 National CD4518 

CD4066 Solitron CM4073 HCF4098 Fairchild F4528 RCA CD4518 
RCA CD4016 Toshiba TC4073 Hitachi HD14528 Signetics HEF4518 

CD4066 HCF4075 Fairchild F4075 Motorola MC14528 SSS SCL4518 
Sanyo LC4016 Hitachi HD14075 National CD4528 Solitron CM4518 

LC4066 Motorola MC14075 MM74C221 Toshiba TC4518 
SGS HCF4016 National CD4075 

RCA CD4098 HCF4520 Fairchild F4520 
Signetics HEF4016 RCA CD4075 

Signetics HEF4528 Hitachi HD14520 
HEF4066 Signetics HEF4075 

SSS SCL4528 Motorola MC14520 
N4066 SSS SCL4075 

Toshiba TC4528 
National CD4520 

SSS SCL4016 Solitron CM4075 OKI MSM4520 
SCL4066 Toshiba TC4075 HCF4099 Hitachi HD14099 RCA CD4520 

Solitron CM4016 HCF4076 Fairchild F4076 Motorola MC14099 Sanyo LC4520 
C'M4066 Hitachi HD14076 National CD4099 Signetics HEF4520 
HCF4016 Motorola MC14076 RCA CD4099 SSS SCL4520 

Toshiba TC4016 National CD4076 SSS SCL4099 SOlitron CM4520 
TC4066 MM54C173 Toshiba TC4099 Toshiba TC4520 

HCF4067 AD AD7506 MM74C173 HCF4502 Hitachi HD14502 HCF4527 Fairchild F4527 
Burr·Brown MPC16S RCA CD4076 Motorola MC14502 Hitachi HD14527 
Datel MY·1606 2622 Signetics HEF4076 RCA CD4502 Motorola MC14527 

MX·1606 2622 SSS SCL4076 Signetics HEF4502 National CD4527 
Fairchild F4067 Solitron CM4076 SSS SCL4502 RCA CD4527 
Harris HI1840 Toshiba TC4076 HCF4508 Hitachi HD14508 Signetics HEF4527 

HI506 HCF4077 Fairchild F4077 HD74147 SSS SCL4527 
HI506A Hitachi HD14077 Motorola MC14508 Toshiba TC4527 

Intersil IH6116 Motorola MC14077 National DM74147 TR4527 
MicroPwr MP7506 National CD4077 RCA CD4508 HCF4532 Fairchild F4532 
Motorola MC14067 RCA CD4077 Signetics 74147 Hitachi HD14532 
PMI MUX·16 Signetics HEF4077 HEF4508 Motorola MC14532 
RCA CD4067 SSS SCL4077 N82147 RCA CD4532 
Signetics HEF4067 Solitron CM4077 SSS SCL4508 Signetics HEF4532 
Siliconix DG506 HCF4078 Fairchild F4078 Solitron CM4508 SSS SCL4532 

HCF4068 Fairchild F4068 Hitachi HD14078 TI 8"74147 882 Toshiba TC4532 
Hitachi HD14068 Motorola MC14078 Toshiba TC4508 HCF4555 Fairchild F4555 
Motorola MC14068 RCA CD4078 HCF4510 Fairchild F4510 Hitachi HD14555 
RCA CD4068 Signetics HEF4078 Hitachi HD14510 Motorola MC14555 
Signetics HEF4068 SSS SCL4078 Motorola MC14510 RCA CD4555 
SSS SCL4068 Solitron CM4078 National CD4510 Signetics HEF4555 

SCL4412 Toshiba TC4078 RCA CD4510 SSS SCL4555 
Solitron CM4068 HCF4081 Fairchild F4081 Signetics HEF4510 Toshiba TC4555 
TI UCN4810 Hitachi HD14081 SSS SCL4510 HCF4556 Fairchild F4556 
Toshiba TC4068 Motorola MC14081 Solitron CM4510 Motorola MC14556 

HCF4069 Fairchild F4069 National CD4081 Toshiba TC4510 RCA CD4556 
Hitachi HD14069 MM74C08 HCF4511 Fairchild F4511 Signetics HEF4556 
Motorola MC14069 OKI MSM40B1 Hitachi HD14511 SSS SCL4556 
National CD4069 RCA CD4081 Mitel MD4511 Toshiba TC4556 

MM54C04 Sanyo LC4081 MMI 4511 HCF4XXX Fairchild 34XXX 
MM74C04 Signetics HEF4081 Motorola MC14511 F4XXX 

OKI MSM4069 SSS SCL40B1 National CD4511 Hitachi HD14XXX 
RCA CD4069 Solitron CM40B1 NEC·Micro ILPD4511 Motorola MC14XXX 
Sanyo LC4069 Toshiba TC40B1 RCA CD4511 National CD4XXX 
SGS HC4069 HCF40B2 Fairchild F40B2 Signetics HEF4511 OKI MSM4XXX 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted, 
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Dlvlel Source Dlvici Pigi Dlvlel Source Devici Page Dlvlel Sourel Davlce Pigi Davlce Sourel Dlvlel PIC' 

SGS-ATES Semiconductor L204 Exar XR2oo3 L7815 SiliconG SG34o-15 M36000 Signetics 2364 

(Cont'd) xn2203 3200 SG7815 2664A 
xn2204 3200 TI LM34o-15 SMC ROM36ooo 

HCF4XXX SSS SCL4XXX Fairchild 9667 "A7815 Synertek SY2364 
Solitron CM4XXX 9668 "A78L 15 TI TMS4764 
TI TP4000 series MC1413 Toshiba TA78015 Toshiba TM2364 
Toshiba TC4XXX Motorola MC1413 2753 L7818 1.lolorola f.IC7818 3294 M3870 Fairchild 3870 

L 123 Fairchild "A723 MC1416 2753 L7824 Fairchild "A7824 Mostek MK3870 
Hitachi HA17723 ULN2ooo3 Lambda LMC7824 SMC MPU3870 

Intersil LM723 ULN2oo3 L"A7824 M3872 Fairchild F3872 1254 

Motorola MC1723 3295 ULN2oo4 Motorola MC7824 Motorola MC14oo6 

National LM723 RIFA PBD352303 NEC-Electron "PC7824 RCA CD4oo6 

Raytheon RC723 Sanyo LB 1233 SiliconG SG7824 Signetics HEF4oo6 

RM723 LB1234 TI LM34o-24 M4027 Fairchild M4027 
, RCA CA723 SGS L203 "A7824 Mostek MK4027 

LM723 Signetics ULN2003 M2102 Intcl 2102 M411G AMD 9016 

Signetics "A723 
ULN2oo4 M2102A AMD AM9102 AM9016 

SiliconG SG723 SiliconG SG2oo3 Fairchild 2102H Fairchild F16K 

TI "A723 SG2oo4 National MM2102A F4116 

Thomson-CSF SFC2723 Sprague ULN-2oo3 Panasonic MN2102 Fujitsu MB8116 

L201 Exar XR2oo1 ULN-2oo4 1.122100 Motorola MC1452100 Hitachi HM4716 

Xn2201 3200 ULN-2023 RCA CD22100 749.753 Intel 2117 

Fairchild 966~ 
ULS-2oo3 M2316 AMD AM9218 Intersil 11.17116 
ULS-2oo4 AMI S6831B ITT ITT4116 Mitsubishi M54524 

TI SN75468 CSG MPS2316 Mostek MK4116 Molorola MCl411 2753 
ULN2oo1 ULN2oo3 Fairchild 3516 Motorola MCM4116 

XR2201 
ULN2oo4 68316 National MM5290 

r---Toshiba TD62oo3 68316E NEC-Micro "PD416 NEC-Micro UPA2oo1 
TD62oo4 F3516 Panasonic MN4116 

RIFA PBD352301 
L601 Sprague ULN-2821 F35316 Siemens HYB4116 

PBD352311 
Sanyo LB1231 

L602 Sprague ULN-2822 F68316 1281 Signetics 2690 
L603 Sprague ULN-2823 GI R03-8316 2960 

Signetics ULN2oo1 L604 Sprague ULN-2824 R03-9316 Signetics 2960 

I SiliconG SG2oo1 L7805 AMD LM309 GTEMicro 2316 Sprague UCN4116 
SG3851 Fairchild "A309 Intel 2316 TI TMS4116 0) 

Sprague ULN-2oo1 ,,A7805 Mostek MK34000 Toshiba TMM416 
ULN-2021 Lambda LLM309 Motorola MCM68316 Zilog Z6116 

<)' 

ULS-2oo1 LMC7805 MCM68A316 1.15116 Fairchild 5116 f 
ULS-2011 L,,A7805 1.11.12316 Mostek MK5116 r.= 

~: 
TI SN75466 Motorola LM309 National MM52116 lIalional TP5116 3337 G ULN2oo1 MC7805 MM5258 M5156 Fairchild 5156 
Toshiba TD62oo1 National LM309 NEC-EA EA2316 Mostek MK5156 fHj TD62101 LM7805 EA8316 lIalional TP5156 3337 

L202 Exar XR2002 NEC-Electron "PC7805 NEC-Micro "PD2316 T74LSoo Fairchild 74LSoo ~: 
XR2202 3200 SGS L7810 OKI MSM3870 Hitachi HD74LSoo 

~ Fairchild 9666 SiliconG SG309 Rockwell R2316 Motorola SN74LSoo 
MC1412 SG34o-o5 Signetics TDA2600 National DM74LSoo 

Mitsubishi M54525 . SG34o-5 TI SBP8316 Raytheon 74LSoo 

~ 1,lolorola I~C1412 2753 TI ,,A7805 Toshiba TMM331A Signetics 74LSoo 
ULN2oo2 Thomson-GSF SFC2309 1.12708 AMD 2708 TI SI174LSOO 833 

NEC-Micro UPA2oo2 Toshiba TA78oo5 Fairchild F2708 T74LS02 Fairchild 74LS02 'rA 
RIFA PBD352304 L7810 AMD LM309 Hitachi HN462708 Hitachi HD74LS02 ~ PBD352314 Fairchild "A309 Motorola MG27A08 Motorola SN74LS02 
Sanyo LB1232 ,,A7805 MCM2708 National DM74LS02 
Signetics NE56202 Lambda LLM309 National 1.11.12708 Raytheon 74LS02 

C::!) 
SiliconG SG2oo2 LMC7805 NEC-EA EA2708 Signetics 74LS02 Ci 
Sprague ULN-2oo2 L,,A7805 Panasonic MN2708 TI SI174LS02 833 

ULN-2022 Motorola LM309 Rockwell 2708 T74LS03 Fairchild 74LS03 
ULS-2002 MC7805 TI TMS2708 Hitachi HD74LS03 

TI SN75467 National LM309 1.12716 AMD 2716 Motorola SN74LS03 1.--_, 
ULN2002 LM7805 Fairchild F2716 National DM74LS03 

Toshiba TD62002 NEG-Electron jiPC7805 Fujitsu M8M2716 Raytheon 74LS03 
L203 Exar XR2oo3 SGS L7805 Hitachi H"462716 3789 TI SII74LS03 834 

XR2203 3200 SiliconG SG309 InlBI 2716 3818.3822 T74LS04 Fairchild 74LS04 
XR2204 3200 SG34o-o5 M2716 Hitachi HD74LS04 

Fairchild 9667 SG34o-5 Mitsubishi M5L2716 Motorola SN74LS04 
9668 TI jiA7805 Mostek MK2716 National DM74LS04 
MC1413 Thomson-GSF SFC2309 Motorola MCM2716 Raytheon 74LS04 

Molorola MC1413 2753 Toshiba TA78oo5 National 1.11.12716 Signetics 74LS04 
IdC1416 2753 L7812 Fairchild "A7812 NEC-Micro "PD2716 TI SII74LS04 834 
ULN2ooo3 Lambda LMC7812 OKI 1,ISM2716 3873 T74LS05 Fairchild 74LS05 
ULN2oo3 L"A7812 Panasonic MN2716 Hitachi HD74LS05 
ULN2004 Molorola ItlC7812 3294 TI TMS2516 Motorola SN74LS05 

RIFA PBD352303 National LM7812 M330 Intel 8102A National DM74LS05 
San yo LB1233 NEC-Electron "PC7812 NEC-Micro "PD2102 NEC-Electron "PB74LS05 

LB1234 SiliconG SG7812 1.136000 AMD 9264 Raytheon 74LS05 
SGS L204 TI "A7812 . 9265 Signetics 74LS05 
Signetics ULN2oo3 Toshiba TA78012 AMI S68364 TI SN74LS05 834 

ULN2oo4 L7815 Fairchild "A7815 S68A364 3613 T74LS08 Fairchild 74LS08 
SiliconG SG2oo3 "A78L 15 GTEMicro 2364 Hitachi HD74LS08 

SG2004 Lambda LMC7815 Intel 2364 Motorola SN74LS08 
Sprague ULN-2oo3 L"A7815 Intersil IM7364 National DM74LS08 

ULN-2004 Molorola I.IC7815 3294 MicroPwr MP2364 Raytheon 74LS08 
ULN-2023 MC78L 15 Mostek MK36000 Signetics 74LS08 
ULS-2oo3 lIalional LIol340-15 3299 Molorola Iml68364 3840 SN74LS08 
ULS-2oo4 W340LA-15 3299 National MM52164 TI SI174LS08 835 

TI SN75468 LM34oT-15 MM5235 T74LS09 Fairchild 74LS09 
ULN2oo3 LM7815 NEC-EA EA8364 Hitachi HD74LS09 
ULN2004 LM78L 15 LA8364 Motorola SN74LS09 

Toshiba TD62oo3 NEG-Electron "PC7815 NEC-Micro "PD~364 National DM74LS09 
TD62oo4 "PC78L 15 Rockwell R2364 Raytheon 74LS09 

• Discontinued The manufacturers report their deVices can be used as direct replacements . 
Performance details often differ, so compare the specifications considering your requirements. 
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Ie MASTER 
~'anulac'urer Replacemenl Ie PInIer ~'IRUIIClurer Replacemenl IC Mnler Ulnulaclurer Repllclmenl IC Maslar I.'lanulaclursr R:placlm::1 Ie Mnler 

Plge DevIce Source DevIce Plge DevIce Source Davlce 

SGS-ATES Semiconductor T74LS153 

T74LS09 
T74LS10 

T74LS109 
T74LS11 

T74LS112 

T74LS113 

T74LS114 
T74LS125 

T74LS126 

T74LS132 

T74LS136 

T74LS138 

T74LS139 

T74LS15 

T74LS151 

T74LS152 
T74LS153 

• Discontinued 

TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
MotorOla 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Hitachi 

Motorola 
National 
Raytheon 
Signetics 
TI 
TI 
Fairchild 
Hitachi 

(Cont'd) 

SH74LS09 
74LS10 
HD74LS10 
SN74LS10 
DM74LS10 
74LS10 
74LS10 
SH74LS10 
SN74LS109 
74LS11 
HD74LSll 
SN74LSll 
DM74LSll 
74LS11 
74LSll 
SH74LSll 
74LS112 
HD74LSl12 
SN74LSl12A 
DM74LSl12 
74LS112 
74LS112 
SH74LS112A 
74LSl13 
HD74LSl13 
SN74LSl13A 
DM74LSl13 
74LS113 
74LS113 

836 

836 

836 

871 

T74LS156 

T74LS157 

T74LS158 

T74LS160 
T74LS161 
T74LS162 

SI174LSl13A 871 
SN74LSl14 
74LS125A 
SN74LS125A 
DM74LS125 
74LS125 
74LS125A 
SI174LS125A 
74LS126 
SN74LS126A 
DM74LS126 
74LS126 
74LS126A 
SH74LS126A 
74LS132 
HD74LS132 
SN74LS132 
DM74LS132 
74LS132 
74LS132 
SN74LS132 
74LS136 
HD74LS136 
SN74LS136 
DM74LS136 
74LS136 
74LS136 
SN74LS136 
74LS138 
HD74LS138 
SN74LS138 
DM74LS138 
74LS138 
74LS138 
SN74LS138 
74LS139 
HD74LS139 
SN74LS139 
DM74LS139 
74LS139 
74LS139 
SH74LS139 
74LS15 
HD74LS15 
SN74LS15 
DM74LS15 
74LS15 
SH74LS15 
74LS151· 
HD74LS151 
HD74LS151A 
SN74LS151 
DM74LS151 
74LS151 
74LS151 
SN74LS151 
SN7.4LS152 
74LS153 
HD74LS153 

T74LS163 

875 

T74LS164 

875 

T74LS165 

T74LS170 

878 T74LS173 
T74LS174 

880 
T74LS175 

880 T74LS181 

838 T74LS190 

T74LS191 

884 

Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
TI 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 

MotorOla 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 

TI 
Fairchild 
Motorola 
TI 
Fairchild 
Motorola 
National 
Raytheon 
Siqnetics 
TI~ 

TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 

SN74LS153 
DM74LS153 
74LS153 
74LS153 
SN74LS153 
74LS156 
HD74LS156 
SN74LS156 
DM74LS156 
74LS156 
74LS156 
SH74LS156 
74LS157 
HD74LS157 
SN74LS157 
DM74LS157 
74LS157 
74LS157 
SN74LS157 
74LS 158 
HD74LS158 
SN74LS158 
DM74LS158 
74LS158 
74LS158 
SII74LS158 
SN74LS160 
SN74LS161 
74LS162 
HD74LS162A 
SN74LS162A 
DM74LS162 
74LS162 
74LS162A 
SN74LS162A 
74LS163 
HD74LS163 
HD74LS163A 
SN74LS163A 
DM74LS163 
74LS163 
74LS163A 
SII74LS163A 
74LS164 
HD74LS164 
SN74LS164A 
DM74LS164 
74LS164 
74LS164 
74LS164A 
SN74LS164 
74LS165 
SN74LS165 
SN74LS165 
74LS170 
SN74LS170 
DM74LS170 
74LS170 
74LS170 
S1I74LS170 
SN74LS173 
74LS174 
HD74LS174 
SN74LS174 
DM74LS174 
74LS174 
74LS174 
SN74LS174 
74LS175 
HD74LS175 
SN74LS175 
74LS175 
74LS175 
S1I74LS175 
74LS181 
HD74LS181 
SN74LS181 
74LS181 
74LS181 
SII74LS181 
74LS190 
HD74LS190 
SN74LS190 
DM74LS190 
74LS190 
SI174LS190 
74LS191 
HD74LS191 
SN74LS191 
DM74LS191 
74LS191 
74LS191 

Pigi Device Source DevIce 

884 

886 

887 

887 

T74LS191 
T74LS192 

T74LS193 

T74LS194A 

T74LS195A 

T74LS20 

T74LS21 

890 T74LS22 

T74LS247 

891 T74LS248 

891 

893 

895 

895 

897 

T74LS249 

T74LS251 

T74LS253 

T74LS256 
T74LS257 

901 T74LS258 

TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Signetics 
Fairchild 
Hitachi 
Motorola 
National 
TI 
Fairchild 
Hitachi 
Motorola 
National 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 

Raytheon 
Signetics 
TI 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 

TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 

SH74LS191 
74LS192 
HD74LS192 
SN74LS192 
DM74LS192 
74LS192 
74LS192 
SI174LS192 
74LS193 
HD74LS193 
SN74LS193 
DM74LS193 
74LS193 
74LS193 
SII74LS193 
74LS194A 
HD74LS194A 
SN74LS194A 
DM74LS194 
74LS194A 
SH74LS194A 
74LS195A 
HD74LS195A 
SN74LS195A 
DM74LS195 
74LS195A 
74LS195A 
SII74LS19SA 
74LS20 
HD74LS20 
SN74LS20 
DM74LS20 
74LS20 
74LS20 
SH74LS20 
74LS21 
HD74LS21 
SN74LS21 
DM74LS21 
74LS21 
74LS21 
SII74LS21 
74LS22 
HD74LS22 
SN74LS22 
DM74LS22 
74LS22 
SII74LS22 
74F521 
74F521 
74LS248 
HD74LS248 
SN74LS248 
DM74LS248 
SII74LS248 
74LS249 
HD74LS249 
SN74LS249 
DM74LS249 
SII74LS249 
74LS251 
HD74LS251 
SN74LS251 
DM74LS251 
74LS251 
74LS251 
SH74LS251 
74LS253 
HD74LS253 
SN74LS253 
DM74LS253 
DM8214 
74LS253 
74LS253 
SN74LS253 
SN74LS256 
74LS257A 
HD74LS257 
SN74LS257A 
DM74LS257 
74LS257 
74LS257 
74LS257A 
SN74LS257 
74LS258A 
HD74LS258 
SN74LS258A 
DM74LS258 
74LS258 
74LS258 
SN74LS258 

Page DevIce Source Device 

901 T74LS259 

902 

902 

T74LS26 

T74LS260 
T74LS266 

902 T74LS27 

903 T74LS273 

839 T74LS28 

T74LS283 

840 

T74LS290 

840 

T74LS292 
914 T74LS293 

914 

915 

T74LS295A 
T74LS298 

T74LS299 

T74LS3 

T74LS30 

T74LS32 

Fairchild 
Motorola 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
TI 
Fairchild 
Motorola 
National 
Raytheon 

Signetics 

TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
A!.lD 
Fairchild 
Motorola 
Raytheon 
Signetics 
TI 
Fairchild 
Motorola 
Raytheon 
TI 
Fairchild 
Hitachi 

Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
TI 
Fairchild 
Hitachi 
Motorola 
National 
Signetics 
TI 
TI 
Fairchild 
Hitachi 
Motorola 
Raytheon 
Signetics 
TI 
AI.1D 
Fairchild 
Hitachi 
Motorola 
Raytheon 
TI 
Fairchild 
Hitachi 
Motorola 

National 
Raytheon 
Signetics 

TI 
Fairchild 
Hitachi 
Motorola 
National 
Raytheon 
Signetics 
TI 
Fairchi.ld 

74LS259 
SN74LS259 
74LS259 
SII74LS259 917 
74LS26 
HD74LS26 
SN74LS26 
DM74LS26 
74LS26 
74LS26 
SN74LS26 841 
SN74LS260 
74LS266 
SN74LS266 
DM74LS265 
74LS266 
RC8242 
74LS266 
N8242 
SII74LS266 918 
74LS27 
HD74LS27 
SN74LS27 
DM74LS27 
74LS27 
74LS27 
SII74LS27 842 
S1I74LS273 1227 
74LS273 
SN74LS273 
74LS273 
74LS273 
S1I74LS273 919 
74LS28 
SN74LS28 
74LS28 
SN74LS28 842 
74LS283 
HD74LS283 
HD74LS283A 
SN74LS283 
DM74LS283 
74LS283 
74LS283 
SII74LS283 922 
74LS290 
HD74LS290 
SN74LS290 
DM74LS290 
74LS290 
74LS290 
S1I74LS290 924 
SI174LS292 924 
74LS293 
HD74LS293 
SN74LS293 
DM74LS293 
74LS293 
S1I74LS293 925 
SN74LS295A 
74LS298 
HD74LS298 
SN74LS298 
74LS298 
74LS298 
SI174LS298 926 
SII74LS299 1227 
74LS299 
HD74LS299 
SN74LS299 
74LS299 
SH74LS299 927 
74LS368A 
HD74LS368 
SN73LS368A 
SN74LS368A 
DM74LS368 
74LS368 
74LS368 
74LS368A 
SII74LS368A 936 
74LS30 
HD74LS30 
SN74LS30 
DM74LS30 
74LS30 
74LS30 
SIH4LS30 842 
54LS32 
74LS32 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 
Manufacturer Replacement IC I.\aster l~anulacturGr Replacement IC /.laster Manulacturar Replacement IC /Aastor Manufacturar Replacemenl IC 1.lIster 
Devlca Sourca Devlca Palla Devlca Sourca Devlca PaGa Davlce Source Davlca Paga Devlca Source Davlca PIG! 

SGS-ATES Semiconductor T74LS390 Fairchild 74LS390 T74LS90 Signetics 74lS90 TDA3190 Hitachi HA 1364 

(Cont'd) Motorola SN74LS390 TI SN74LS90 864 RCA CAl190 
TI SII74LS390 943 T74LS92 Fairchild 74LS92 SGS TDAl190 

T74LS32 Hitachi HD74LS32 T74LS393 Fairchild 74LS393 Hitachi HD74LS92 TDAl190Z 
r.lotorola SII54ALS32 732 Motorola SN74LS393 Motorola SN74LS92 Sprague ULN-2290 

SN54LS32 Signetics 74LS393 . National DM74LS92 TDA440 National TDA440 
SN74LS32 TI SI174LS393 943 Raytheon 74LS92 Plessey TDA440 

National DM54ALS32 T74LS395 TI SN74LS395 Signetics 74LS92 Telefunken TDA440 
DM54LS32 T74LS40 Fairchild 74LS40 TI SN74LS92 864 TDA4420 Telefunken TDA4420 
DM74LS32 Hitachi HD74LS40 T74LS93 Fairchild 74LS93 TDA4421 Telefunken TDA4421 

Raytheon 54LS32 Motorola SN74LS40 Hitachi HD74LS93 Z8 Synertek Z8 
74LS32 National DM74LS40 Motorola SN74LS93 Zilog Z8 

Signetics 54LS32 Raytheon 74LS40 National DM74LS93 Z80 Mostek MK3880 
74LS32 Signetics 74LS40 Raytheon 74LS93 NEC-Micro I'PD780 

TI SN54LS32 843 TI SI174LS40 845 Signetics 74LS93 SGS Z80-CPU 
SI174LS32 843 T74LS42 Fairchild 74LS42 TI SII74LS93 865 Z80CPUB 

T74LS352 Fairchild 74LS352 Hitachi HD74LS42 T74LS95B Fairchild 74LS95B Zilog ZBO 1581 
Motorola SN74LS352 Motorola SN74LS42 Hitachi HD74LS95B Z80-CPU 
National DM74LS352 National DM74LS42 Motorola SN74LS95B Z80-CPU Mostek MK3880 
II SII74LS352 932 Raytheon 74LS42 National DM74LS95B NEC-Micro I'PD780 

T74LS353 Fairchild 74LS353 Signetics 74LS42 Raytheon . 74LS95B SGS Z80 
Motorola DM74LS353 TI SI174LS42 845 Signetics 74LS95B Z80CPUB 

SN74LS353 T74LS47 Fairchild 54LS47 TI SN74LS95B 866 Zilog Z80 1581 
National DM74LS353 74LS47 TBA2002 /lational L/,12002 3326 Z80-CPU 
TI SI/74LS353 933 Hitachi HD74LS47 Sprague ULN-3701 Z80-CTC Mostek MK3882 

T74LS365A Fairchild 74LS365A Motorola SN54LS47 TBA231 Exar XR4739 SGS Z80CPUB 
Motorola SN74LS365A SN74LS47 Fairchild I'A739 Zilog ZaO-CTC 1581 
National DM74LS365 National DM54LS47 I'A749 Z80-PI Mostek MK3881 ~ 

Raytheon 74LS365 DM74LS47 Motorola MC1339 SGS Z80CPUB 
Signetics 74LS365 II SII54LS47 847 l!alional LlA1303 3325 Zilog ZBO-PIO 1581 

74LS365A SII74LS47 847 Raytheon RC4739 Z80-S10 Mostek MK3884 
TI SII74LS365A 935 T74LS48 Fairchild 74LS48 TI SN76131 MK3885 

T74LS366A Fairchild 74LS366A Hitachi HD74LS48 SN76149 MK3887 ~ ....... , 

Motorola SN74LS366A Motorola SN74LS48 TBA800 Fairchild TBA800 SGS Z80CPUB @ National DM74LS366 National DM74LS48 Plessey TBA800 Zilog ZBO-SID 1581 
Raytheon 74LS366 Signetics 74LS48 Thomson-CSF TBA800 Z8000 Zilog ZSOOO 1581,1601 

~ Signetics 74LS366A TI SI174LS48 847 TBA810 Fairchild TBA810 Z8001 AMD AMZ8001 
TI SII74LS366A 935 T74LS49 Fairchild 74LS49 RCA CA810 Zilog Z8001 1587 

T74LS367A Fairchild 74LS367A Hitachi HD74LS49 Signetics TBA810 Z8002 AMD AMZ8002 

~ Hitachi HD74LS367 Motorola SN74LS49 TBA820 TI SN76001 Zliag ZB002 1587 
HD74LS367A Thomson-CSF TBA820 Z8010 AMD AMZ8010 

Motorola SN74LS367A 
National DM74LS49 

TBA830 Thomson-CSF TBA830 Zilog Z8010 

~ TI Sf174LS49 847 
National DM74LS367 T74LS490 Fairchild 74LS490 TCA3089 Hitachi HA1137 Z8036 Zilog Z8036 
Raytheon 74LS367 Motorola SN74LS490 LA 1230 Z8038 Zilog Z8038 #i Signetics 74LS367 Signetics 74LS490 Motorola MC1389 Z8060 Zilog Z8060 

74LS367A TI SII74LS490 955 National CA3089 Z8090 Zilog Z8090 ® II Sfl74LS367A 936 T74LS51 Fairchild 74LS51 Llm89 3325,3327 Z80CPUB Mostek MK3880 
T74LS37 Fairchild 74LS37 Hitachi HD74LS51 

RCA CA3089 NEC-Micro I'PD780 

~ Hitachi HD74LS37 Motorola SN74LS51 
Sanyo LA 1230 SGS Z80 

Motorola SN74LS37 National DM74LS51 
LA3089 Z80-CPU 

~ 
National DM74LS37 SGS TDA1200 Zi/og Z80 1581 
Raytheon 74LS37 

Raytheon 74LS51 Signetics CA3089 Z80-CPU 
Signetics 74LS37 Signetics 74LS51 Siliconix CA3089 Z80DART Zilog Z80DART 
TI SII74LS37 844 TI S!174lS51 848 TI SN76689 Z8400 Zilog Z8400 

T74LS373 AMD SI174lS373 1227 T74LS54 Fairchild 74LS54 TCA3189 RCA CA3189 Z8410 . Zilag Z841D 1585 ~ Fairchild 74LS373 Hitachi HD74LS54 Signetics CA3189 Z8420 Zliag Z8420 1585 
MMI 74LS373 Motorola SN74LS54 Sprague ULN-3889 Z8430 Zilog Z8430 1585 
Motorola SN74LS373 National DM74LS54 TCA830 Telefunken TCA830 Z8440 Zi/og Z844D 1586 
Raytheon 74LS373 Raytheon 74LS54 TCA840 Telefunken TCA840 Z8441 Zilog Z8441 
Signetics 74LS373 783 Signetics 74LS54 TCA900 Thomson-CSF TCA900 Z8442 Zilog Z8442 
TI SN74LS373 937 II SI174LS54 850 TDA1190 Fairchild TDAl194 Z8449 Zilog Z8449 

T74LS374 AMD SN74LS374 T74LS55 Fairchild 74LS55 Hitachi HA 1364 Z8470 Zliog Z8470 1586 
Fairchild 74LS374 Hitachi HD74LS55 RCA CAl190 Z8601 Synsrtak Z8601 1540 
MMI 74LS374 Motorola SN74LS55 SGS TDA 1190Z Zliog Z8601 1596 
Motorola SN74LS374 National DM74LS55 TDA3190 Z8602 Synerlsk Z8602 1541 
National DM74LS374 Raytheon 74LS55 Sprague ULN-2290 Zilog Z8602 
Raytheon 74LS374 TI SII74LS55 851 TDAl190Z Fairchild TDA1194 Z8611 Synerlek Z8611 1543 
Signetics 74LS374 T74LS670 Fairchild 74LS670 Hitachi HA 1364 Zliog Z8611 1597 
II Stl74lS374 938 Motorola SN74LS670 RCA CAl190 Z8612 Synsrtsk Z8612 1544 

T74LS377 AMD S1I74LS377 1227 National DM74LS670 SGS TDAl190 Zliog Z8612 1597 
Fairchild 74LS377 Raytheon 74LS670 TDA3190 
Motorola SN74LS377 Signetics 74LS670 Sprague ULN-2290 Siemenll 
Raytheon 74LS377 TI Sfl74lS670 990 TDA1200 Hitachi HAl137 
Signetics 74LS377 T74LS74 Fairchild 74LS74 LA 1230 GXB10415 AMD AM10415 
TI Stl74LS377 939 Hitachi HD74LS74 Motorola MC1389 Fairchild Fl0415 3615,3618 

T74LS378 AMD SN74LS378 HD74LS74A National CA3089 Hitachi HI.I2110 3789 
Fairchild 74LS378 Motorola SN74LS74A LU30a9 3325,3327 H/,12112 3789 
Motorola SN74LS378 National DM74LS74 RCA CA3089 Motorola /,tCm 0146 3839 
Signetics 74LS378 Raytheon 74LS74 Sanyo LA 1230 National DM10415 

SN74LS378 Signetics 74LS74 LA30a9 Signetics 10146 
II SI174LS378 939 TI SU74LS74A 857 SGS TCA3089 HYB4116 AMD 9016 

T74LS379 AMD SN74LS379 T74LS86 Fairchild 74LS86 Signetics CA30a9 AM9016 
Fairchild 74LS379 Hitachi HD74LS86 Siliconix CA3089 Fairchild F16K 
Motorola SN74LS379 Motorola SN74LS86 TI SN76689 F4116 
TI SI174LS379 940 National DM74LS86 TDA2002 Fairchild TDA2002 Fujitsu MB8116 

T74LS38 Fairchild 74LS38 Raytheon 74LS86 Sprague ULN-3701 Hitachi HM4716 
Hitachi HD74LS38 Signetics 74LS86 TDA2003 Fairchild TDA2003 Intel 2117 
Motorola SN74LS38 TI SII74lS86 862 TDA2004 RCA CA2004 Intersil IM7116 
National DM74LS38 T74LS90 Fairchild 74LS90 TDA2140 Telefunken TDA2140 ITT ITT4116 
Raytheon 74LS38 Motorola SN74LS90 TDA2151 Telefunken TDA2151 Mostek MK4116 
Signetics 74LS38 National DM74LS90 TDA2161 Telefunken TDA2161 Motorola MCM4116 
TI St174LS38 844 Raytheon 74LS90 TDA3190 Fairchild TDA1194 National MM5290 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the speCifications considering your requirements. 
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Siemens (Cont'd) 10105 Hitachi HD10l05 10149 Motorola MCM10149 2332 Intel 2332 
Motorola MC10l05 Signetics Nl0149 NEC-EA 8332 

HYB4116 NEC-Micro IIPD416 10106 Fairchild Fl0l06 10158 Fairchild Fl0158 EA8333 
Panasonic MN4116 Hitachi HD10l06 Motorola MC10158 RCA CDM5332 
SGS M4116 Motorola MC10l06 10159 Fairchild Fl0159 8ynarlek 8Y2333 3950 
Signetics 2690 10107 Fairchild Fl0l07 Motorola MC10159 Toshiba TM2332 

2960 Hitachi HD10l07 10160 Fairchild F10160 Universal UM2333-45 
Signetics 2960 Motorola MC10107 Hitachi HD10160 2364 AMD 9264 
Sprague UCN4116 10109 Fairchild Fl0109 Motorola MC10160 9265 
TI TMS4116 Hitachi HD10109 10161 Fairchild Fl0161 AMI S68364 
Toshiba TMM416 Motorola MC10l09 Hitachi HD10161 868A364 3613 
Zilog Z6116 10110 Fairchild Fl0llO Motorola MC10161 GTEMicro 2364 

SAB1791 Fujitsu MB8876 1308 Hitachi HD10110 NEC-Electron IIPB10161 Intel 2364 
SMC FDC1791 Motorola MC10l10 10162 Fairchild Fl0162 Intersil IM7364 
Western FD1791 10111 Fairchild Fl0111 Hitachi HD10162 MicroPwr MP2364 

SAB1793 Fujitsu 1.188877 1308 Hitachi HD10lll Motorola MC10162 Mostek MK36000 
SMC FDC1793 Motorola MC10111 10164 Fairchild Fl0164 Molorola MCM68364 3840 
Western FD1793 10113 Fairchild Fl0113 Hitachi HD10164 National MM52164 

SAB1795 SMC FDC1795 Motorola MC10113 Motorola MC10164 MM5235 
Western FD1795 10114 Fairchild Fl0114 TI SN10164 NEC-EA EA8364 

SAB1797 SMC FDC1797 Motorola MC10114 10165 Fairchild Fl0165 LA8364 
Western FD1797 10115 Fairchild Fl0115 Hitachi HD10165 NEC-Micro IIPD2364 

SDM040 Plessey SP4040 Motorola MC10115 Motorola MC10165 Rockwell R2364 
SDM041 Plessey SP4551 10116 Fairchild Fl0116 10170 Motorola MC10170 SGS M36000 
TBA120 IIallonal TBA 120 3325.3327 Hitachi HD10116 10171 Fairchild Fl01?1 Signetics 2664A 

Plessey TBA120 Motorola MC10116 Motorola MC10171 SMC ROM36000 

G 
Signetics TBA120 National DM10116 10172 Fairchild FlO172 Synertek SY2364 
Telefunken TBA120 10117 Fairchild Fl0m Motorola MC10172 TI TMS4764 

TBA1441 Signetics TBA1441 Hitachi HD10117 10173 Fairchild Fl0173 Toshiba TM2364 
~ ',,, Motorola MC10117 Motorola MC10173 
,\~J~~);:~ TBM40 National TBM40 2364-20 AMI 82364 3609 

·!:'::.'i~j Plessey TBA440 10118 Fairchild Fl0118 10174 Fairchild Fl0174 GI R03-9367 

1'1' 
TCM40 Signetics TCM40 Hitachi HD10118 Hitachi HD10174 Mostek MK37000 
TCM500 Motorola TCM500 Motorola MC10118 Motorola MC10174 8ynarlak 8Y2365 3951 

:", . :,: 
National LM4500 10119 Fairchild Fl0119 TI SN10174 8Y2365-2 3951 I: •... TDA2522 National TDA2522 Hitachi HD10119 10175 Fairchild Fl0175 .2616 AMD AM9218 
Plessey TDA2522 Motorola MC10119 Hitachi HD10175 AMI S68318 

,)" Signetics TDA2522 10121 Fairchild Fl0121 Motorola MC10175 CSG MPS2316 
Hitachi HD10121 TI SN10175 . TDA2530 Hitachi HI1462532 3789 
Motorola MC10121 10176 Fairchild Fl0176 

Fairchild 3516 
Motorola MCM2532 68316 .. National MM2532 10123 Fairchild Fl0123 Motorola MC10176 68316E 

:'1 
NMC2532 Motorola MC10123 10178 Fairchild Fl0178 F3516 
TDA2530 10124 Fairchild Fl0124 Motorola MC10178 F35316 
TDA2532 

Hitachi HD10124 10179 Fairchild Fl0179 F68316 1281 
,"", Plessey TDA2530 

Motorola MC10124 Hitachi HD10179 GI R03-8316 
10125 Fairchild Fl0125 Motorola MC10179 

0 Signetics TDA2530 Hitachi HD10125 10180 Fairchild Fl0180 
R03-9316 

';. TDA2532 Motorola MC10125 Hitachi HD10180 
GTE Micro 2316 

<';11 : SiliconG SG2532 10128 Motorola MC10128 Motorola MC10180 
Intel 2316 

:\,c"~:: 
TI TMS2532 10129 Motorola MC10129 10181 Fairchild Fl0181 

Mostek MK34000 
Universal UM2532 10130 Fairchild Fl0130 Hitachi HD10181 

Motorola MCM68316 
TDA2560 National TDA2560 Hitachi HD10130 Motorola MC10181 

MCM68A316 
,.Ir ... 

Plessey TDA2560 MM2316 ~. Motorola MC10130 10186 Fairchild Fl0186 

~ 
Signetics TDA2560 Signetics 1010130 Motorola MC10186 National MM52116 

/lAA170 TI /lAA170 10131 Fairchild Fl0131 10188 Motorola MC10188 MM5258 

/"~ IIAA171 TI llAA171 Hitachi HD10131 10189 Motorola MC10189 NEC-EA EA2316 
I' - Motorola MC10131 10190 Motorola MC10190 EA8316 

, .... '.,'.J:". 
Signetics 10132 Fairchild Fl0132 10191 Motorola MC10191 NEC-Micro IIPD2316 

}·;Lflt"~ Hitachi HD10132 10192 Fairchild Fl0192 OKI MSM3870 
100101 Fairchild Fl00l0l 658 Motorola MC10132 Motorola MC10192 Rockwell R2316 
100102 F;~rchlld Fl0!l102 55!! 10133 Fairchiid Fl0133 10195 Motorola MC10195 SGS M2316 
100107 Fairchild FlOOl07 658 Hitachi HD10133 10210 Fairchild Fl0210 Signetics TDA2600 
100114 Fairchild Fl00114 658 Motorola MC10133 Motorola MC10210 TI SBP8316 
100117 Fairchild FlOOI17 658 10134 Fairchild Fl0134 10211 Fairchild Fl0211 Toshiba TMM331A 
100118 Fairchild Fl00118 658 Hitachi HD10134 Motorola MC10211 .2632 AMD 9232 
100122 Fairchild Fl00122 658 Motorola MC10134 10212 Fairchild Fl0212 AMI S68322 
100149 Motorola 100416 10135 Fairchild F10135 Motorola MC10212 S68A332 
100155 Fairchild Fl00155 658 Motorola MC10135 10216 Fairchild Fl0216 CSG MPS2332 
100158 Fairchild Fl00158 658 10136 Fairchild Fl0136 Motorola MC10216 Fairchild F3532 
100160 Fairchild Fl00160 658 Hitachi HD10136 10231 Fairchild Fl0231 GI R03-9332 
100163 Fairchild Fl00163 658 Motorola MC10136 Motorola MC10231 GTEMicro 2332 
100166 Fairchild Fl00166 658 10137' Fairchild Fl0137 10470 AMD AM10470 Intersil IM7332 
100171 Fairchild Fl00171 658 Motorola MC10137 Fairchild Fl0470 3615.3621 Motorola MC68332 
100415 AMD AM100415 10138 Motorola MC10138 Fujitsu MBM10470 3681 MCM68332 

Fairchild 100415 10139 Motorola MCM10139 Hitachi HM10470 3789 MCM68A332 3840 
10100 Fairchild Fl0100 10140 TI SN10140 Motorola MCM10470 National MM52132 

Motorola MC10l00 10141 Fairchild Fl0141 Nallonal DM10470 3855 NEC-EA EA8332 
10101 Fairchild Fl0l01 Motorola MC10141 2064-20 AMD AM92640 NEC-Micro IIPD2332 

Hitachi HD10101 10144 Fairchild Fl0144 AMI S688364 RCA CDM5333 
Motorola ' MC10l0l Motorola MCrU0144 3839 Fairchild F-3564-25 Rockwell R2332 

1010130 Fairchild F10130 TI SN10144 Mostek MK36000-4 SiiiconG SG3532 
Hitachi HD10130 10146 AMD AM10415 Motorola MCM67365-25 SMC ROM4732 
Motorola MC10130 Fairchild Fl0415 3615.3618 NEC-EA IIPD2/8364-20 8ynarlak 8Y2332 3950 
Signelics 10130 Hitachi HM2110 3789 Synertek SY2364-2 TI 4732 

10102 Fairchild Fl0l02 H1.12112 3789 23128 NEC-Electron /lPD23128 TMS4732 
Hitachi HD10l02 I.1olorola P.lCM10146 3839 23128-30 AMI 823128 3610 Toshiba TMM333 
Motorola MC10l02 National DM10415 National S2128 Universal UM2332 

10103 Fairchild Fl0103 Siemens GXB10415 NEC-EA IIPD2/83128 .2664 AMD 9264 
Motorola MC10103 10148 Hitachi HD10148 2332 AMD AM9233 9265 

10104 Fairchild Fl0l04 Molorola MCM10148 3839 AMI 82333 3608 AMI S68364 
Hitachi HD10l04 NEC-Electron IIPB 10 148 CSG MPS2333 868A364 3613 
Motorola MC10l04 TI SN10148 Fairchild F3533 GTEMicro 2364 

10105 Fairchild Fl0l05 10149 Fairchild Fl0416 GI R03-9333 Intel 2364 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 

2230 © Ie MASTER 1983 



Al TEANATIE SOURCE: DIREC70RV 
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SigncticG (Cont'd) 2960 Sprague UCN4116 3101A Signetics 3101 5414 National DM5414 
TI TMS4116 54S301 TI S:15414 837 

+2664 Intersil IM7364 Toshiba TMM416 7489 54141 Fairchild 9315 
MicroPwr· MP2364 Zilog Z6116 82S25 National DM54141 
Mostek MK36000 3001 Intel 3001 N3101 II SN54141 
1.lolorola 1.ICI.168364 3840 Signetics N3oo1 N54S289 ~54145 Fairchild 54145 
National MM52164 3002 Intel 3002 N74S289 National DM54145 

MM5235 Signetics N3oo2 N8225 TI SII54145 882 
NEC-EA EA8364 3101 AMD 3101 N8255 54147 National DM54147 

LA8364 3101A N82S25 TI SII54147 882 
NEC-Micro IlPD2364 31L010l S3101 54148 Fairchild 9318 
Rockwell R2364 AM27LS02 S74S289 Hitachi HD74148 
SGS M36000 AM27S02 S8225 National DM54148 
Signetics 2364 AM3101 S82S25 DM74148 

2664A AM3101A II SN5489 DM8318 
SMC ROM36000 AM5489-1 SN54S289 DM9318 
Synertek SY2364 AM54S289 SII7489 440.863 Signetics 74148 
TI TMS4764 AM7489-1 SN74S289 N82148 
Toshiba TM2364 AM74S289 5400 Fairchild 5400 TI SII54148 883 

2664A AMD 9264 SN54S289 National DM5400 SII74148 883 
9265 SN74S289 TI SU5400 833 -)54150 Fairchild 54150 

AMI S68364 Fairchild 54S289 ~5401 Fairchild 5401 National DM54150 
S68A364 3613 7489 National DM5401 TI SI154150 883 

GTE Micro 2364 74S289 11 SU5401 833 54151 Fairchild 54151A 
Intel 2364 Hitachi H07489 ~5402 Fairchild 5402 National DM54151 
Intersil IM7364 HD74S289 National DM5402 TI SN54151 
MicroPwr MP2364 Intel 3101 TI Srl5402 833 SIl54151A 884 
Mostek MK36000 Intersil 5501 ~5403 Fairchild 5403 0)54152 Fairchild 54152A 

..........--

1.lotorola I.lCI.168364 3840 MMI 5560 National DM5403 TI Sfl54152A 884 
National MM52164 6560 TI 8115403 834 54153 Fairchild 54153 

MM5235 Motorola 4064 ~5404 Fairchild 5404 National DM54153 
NEC-EA EA8364 National OM5489 9016 TI SII54153 884 

LA8364 DM54S289 National 01,15404 54154 Fairchild 9311 

I 
NEC-Micro IlPD2364 DM7489 OM9016C Hitachi HD74154 
Rockwell R2364 DM74S289 TI SII5404 834 National DM54154 
SGS M36000 DM7589 ~5405 Fairchild 5405 DM7213 
Signetics 2364 DM8589 National OM5405 DM74154 
SMC ROM36000 MM54S289 11 Srl5405 834 DM8311 
Synertek SY2364 MM74S289 ~5406 Fairchild 5406 DM9311 

... 
TI TMS4764 NEC-Electron IlPB2089 National OM5406 Raytheon RC9311 -Toshiba TM2364 IlPB2289 TI Srl54C6 835 RM9311 

2664A-30 AMD AM9264 Signetics 3101A 
~5407 Fairchild 5407 Signetics 74154 

~ AMI S4264 
54S301 National OM5407 TI SN29311 

GTEMicro 2364-3 
7489 TI SII5407 835 SN39311 

Mostek MK36000-5 
82S25 

~5408 Fairchild 5408 SI:54154 885 
N3101 @ NEC-EA UP02/8364-30 N54S289 

National OM5408 SII74154 885 
Synertek SY2364-3 TI SII5408 835 ~54155 Fairchild 54155 
Toshiba TMM2364 

N74S289 
~5409 Fairchild 5409 National DM54155 ~ Weitek SC8164 

N8225 National 01,15409 11 SIl54155 886 
2681 Motorola MC2681 

N8255 
TI Srt5409 836 <)54156 Fairchild 54156 

~ 
N82S25 

2682 Motorola MC2682 S3101 ~5410 Fairchild 5410 National DM54156 ..... 

2690 AMO 9016 National OM5410 11 SII54156 886 ta:" 

AM9016 
S74S289 

TI Srl5410 836 54157 Fairchild 54157 
S8225 

Fairchild F16K S82S25 054100 11 81154100 867 National DM54157 '!:I' 
F4116 TI SN5489 054107 Fairchild 54107 11 SII54157 887 fti 

Fujitsu MB8116 SN54S289 Motorola MC54107 05416 Fairchild 5416 
Hitachi HM4716 8117489 440.863 National DM54107 National DM5416 
Intel 2117 SN74S289 11 SII54107 869 TI SII5416 838 
Intersil IM7116 3101A AMD 3101 54109 National DM54109 54160 Fairchild 54160 
ITT ITT4116 3101A TI 81154109 870 9310 
Mostek MK4116 31L010l 5411 Fairchild 5411 National DM54160 
Motorola MCM4116 AM27LS02 National 01,15411 Raytheon RM9310 
National MM5290 AM27S02 TI SN5411 11 SII54160 889 
NEC-Micro IlPD416 AM3101 54116 TI 81154116 872 54161 Fairchild 54161 
Panasonic MN4116 AM3101A ~5412 Fairchild 5412 National DM54161 
SGS M4116 AM5489-1 TI SU5412 837 11 SII54161 889 
Siemens HYB4116 AM54S289 54121 Fairchild 54121 ~54162 Fairchild 54162 
Signetics 2960 AM7489-1 9603 National DM54162 
Signetics 2960 AM74S289 National 01,154121 11 81154162 890 
Sprague UCN4116 SN54S289 11 8/l54121 873 54163 Fairchild 54163 
TI TMS4116 SN74S289 54123 Fairchild 54123 National DM54163 
Toshiba TMM416 Fairchild 54S289 National 01,154123 TI 51154163 890 
Zilog Z6116 7489 TI SII54123 874 54164 Fairchild 54164 

2960 AMO 9016 74S289 ~54125 Fairchild 54125 National DM54164 
AM9016 Hitachi HD7489 National DM54125 OM7570 

Fairchild F16K H074S289 DM7093 TI SII54164 891 
F4116 Intel 3101 TI 81154125 875 54165 Fairchild 54165 

Fujitsu MB8116 intersil 5501 SII54425 946 rJational DM54165 
Hitachi HM4716 MMI 5560 54126 Fairchild 54126 01,17590 
Intel 2117 6560 National DM54126 TI SII54165 891 
Intersil IM7116 Motorola 4064 DM7094 54166 Fairchild 54166 
ITT ITT4116 National DM5489 TI 81154126 875 National OM54166 
Mostek MK4116 DM54S289 8:154426 946 TI SII54166 891 
Motorola MCM4116 DM7489 ~54128 TI SI154128 876 )5417 Fairchild 5417 
National MM5290 DM74S289 ~5413 Fairchild 5413 National DM5417 
NEe-Micro IlPD416 01,17589 National DM5413 TI SU5417 838 
Panasonic MN4116 DM8589 11 8115413 837 ~54170 Fairchild 54170 
SGS M4116 MM54S289 54132 Fairchild 54132 National DM54170 
Siemens HYB4116 MM74S289 National DM5413~ 11 SII54170 893 
Signetics 2690 NEC-Electron IlPB2089 TI SII54132 877 54174 Fairchild 54174 
Signetics 2690 IlPB2289 5414 Fairchild 5414 National 01,154174 

• Discontinued The manufacturers report their devices can be used as direct replacements . 
Performance details often differ. so compare the specifications considering your requirements. 
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Signetics 

54174 TI 
54175 Fairchild 

National 
TI 

54176 Fairchild 
National 
Raytheon 
Signetics 
TI 

54177 Fairchild 
National 

Raytheon 
Signetics 

TI 
541BO Fairchild 

National 
TI 

54181 Fairchild 

Hitachi 
National 

Raytheon 

Signetics 
TI 

¢ 541B2 Fairchild 

Hitachi 
National 

Raytheon 
TI 

54190 Fairchild 
National 
TI 

54191 Fairchild 
National 
TI 

~54192 Fairchild 
National 

TI 
~54193 Fairchild 

National 

TI 
54194 National 

TI 
~ 54195 Fairchild 

National 
TI 

54196 Fairchild 
National 
TI 

~54198 Fairchild 
National 
TI 

~54199 Fairchild 
National 
TI 

5420 Fairchild 
National 
TI 

+5421 Fairchild 
5426 National 

TI -
54279 Fairchild 

TI 
~ 54298 Fairchild 

TI 
+5430 Fairchild 

National 
TI 

5432 Fairchild 
National 
TI 

~ 5437 Fairchild 
National 
TI 

~5438 Fairchild 
National 
TI 

~5440 Fairchild 

• Discontmued 

(Cont'd) ~5440 

S1l54174 
54175 
DM54175 
SII54175 
54176 
DM54176 
RM82BO 
S82BO 
SII54176 
54177 
DM54177 
DM72Bl 
RMB281 
S7281 
SB281 
SI154177 
541BO 
DM541BO 
SII54180 
541Bl 
9341 
HD74181 
DM541Bl 
DM74181 
RC9341 
RM9341 
741Bl 
SI154181 
SII74181 
541B2 
9342 
HD741B2 
DM54182 
DM741B2 
RM9342 
SII54182 
SII74182 
54190 
DM54190 
SII54190 
54191 
DM54191 
SI154191 
54192 
DM54192 
DM7560 
SII54192 
54193 
DM54193 
DM7563 
SII54193 
DM54194 
SII54194 
54195 
9300 
DM54195 
SII54195 
54196 
DM54196 
SII54196 
5419B 
DM54198 
SII54198 
54199 
DM54199 
SI154199 
5420 
DM5420 
SII5420 
5421 
DM5426 
SII5426 
54279 
SII54279 
5429B 
SII54298 
5430 
DM5430 
SII5430 
5432 
DM5432 
SII5432 
5437 
DM5437 
SII5437 
5438 
DM5438 
SI15438 
5440 

895 5442 

895 5443 

~5444 

896 t5445 

896 

897 

897 
897 

5446 

5447 

~544B 

~5450 

898 
898 ~5451 

901 ~5453 

901 ~5454 

~5460 

902 

~5470 

902 ~5472 

902 

5473 

903 5474 

903 5475 

904 5476 

905 5477 

+54BO 
839 

54B3A 

841 54B5 

921 
5486 

926 

~5490 
842 

843 5491 

844 
~5492 

844 

National 
TI 
Fairchild 
National 
TI 
Fairchild 
TI 
Fairchild 
TI 

Fairchild 
National 
TI 

Fairchild 

National 

TI 

Fairchild 
National 
TI 

Fairchild 

National 

Signetics 
TI 

Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 

Fairchild 
National 
TI 

Fairchild 
National 
TI 

DM5440 
SII5440 
5442A 
DM5442 
SN5442 
5443A 
SN5443 
5444A 
SN5444 
SII5444A 
5445 
DM5445 
SII5445 
SN5445A 
5446A 
9317B 
9317C 
DM5446 
DM5447 
SN5446 
SII5446A 
5447A 
DM5447 
SN5447 
SII5447A 
544B 
7448 
DM5448 
DM744B 
DMB84B 
NBT54 
SII5448 
SN544BA 
SII7448 
SN744BA 
5450 
DM5450 
SII5450 
5451 
DM5451 
SII5451 
5453 
DM5453 
S115453, 
5454 
DM5454 
SII5454 
5460 
DM5460 
SII5460 
5470 
DM5470 
SII5470 
5472 
DM5472 
SII5472 
5473 
DM5473 
SII5473 
5474 
DM5474 
SII5474 
5475 
DM5475 
SII5475 
5476 
DM5476 
SII5476 
5477 
S1I5477 
54BO 
SII5480 
5483A 
SII5483A 
54B5 
DM54B5 
SII54B5 
5486 
DM5486 
SII5486 
5490 
DM5490 
SN5490 
SII54901. 
5491A 
DM5491 
SN5491 
SII5491A 
5492 
DM5492 
SN5492 
SII5492A , 

Ie !.laster Manufacturer Replacament 
Page Device Source' Device 

5493 
845 

~5494 

~5495 

846 

5496 
846 

54FOO 

54F02 

54F04 

847 54F08 

54Fl0 

847 54Fl09 

54Fl1 

54F138 

54F139 
847 

54F20 
847 

54F240 

54F241 
848 

54F242 

848 54F243 

849 54F244 

54F32 

850 54F333 

852 54F373 

54F374 

855 54F534 

856 54F74 

+54HOO 

856 

+54HOI 

857 

+54H04 

858 

t54H05 
858 

859 +54HOB 

860 t54Hl0 

861 
+54Hl01 

862 +54Hl02 

+54Hl03 
862 

+54Hl06 

864 
+54Hl0B 

864 +54Hll 

864 +54H20 

Fairchild 
National 
TI 

Fairchild 
TI 

Fairchild 
National 
TI 

Fairchild 
National 
TI 
Fairchild 
Molorola 
Fairchild 
l.Iolorola 
Fairchild' 
Molorola 
Fairchild 
I.\olorola 
Fairchild 
Molorola 
Fairchild 
I,lolorola 
Fairchild 
Molorola 
Fairchild 
Molorola 
Fairchild 
Molorola 
Fairchild 
Molorola 
Fairchild 
1.1010rola 
Fairchild 
Molorola 
Fairchild 
!.lolorola 
Fairchild 
I .• olorola 
Fairchild 
1.1010rola 
Fairchild 
I.lolorola 
Fairchild 
Molorola 
Fairchild 
Molorola 
Fairchild 
I.'olerola 
Fairchild 
l.Iolorola 
Fairchild 
Malmla 
Fairchild 
Nalional 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
Fairchild 
National 
TI 
Fairchild 
TI 
Fairchild 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
Motorola 
National 
TI 
Fairchild 

5493A 
DM5493 
SN5493 
SH5493A 
5494 
SII5494 
SN5494A 
5495A 
DM5495 
SN5495 
SII5495A 
5496 
DM5496 
SII5496 
54FOO 
..,C54FOO 
54F02 
!.lC54F02 
54F04 
I,IC54F04 
54F08 
I,'C54F08 
54Fl0 
UC54Fl0 
54Fl09 
I,IC54Fl09 
54Fl1 
I.\C54Fll 
54F13B 
r.lC54F138 
54F139 
r.1C54F139 
54F20 
1.lC54F20 
54F240 
f.lC54F240 
54F241 
1.lC54F241 
54F242 
MC54F242 
54F243 
I,IC54F243 
54F244 
I.IC54F244 
54F32 
!.1C54F32 
54F333 
MC54F333 
54F373 
..,C54F373 
54F374 
P.lC54F374 
54F534 
MC54F534 
54F74 
r.1C54F74 
54HOO 
DM54HOO 
SN54HOO 
54HOI 
DM54HOI 
SI1541101 
54H04 
DM54H04 
SII541104 
54H05 
DM54H05 
SI1541105 
54HOB 
DM54H08 
54Hl0 
DM54Hl0 
SII541110 
54Hl0l 
SII5411101 
54Hl02 
SII54Hl02 
54Hl03 
DM54Hl03 
SII5411103 
54Hl06 
DM54Hl06 
SII5411106 
54Hl08 
DM54Hl0B 
SII5411108 
54Hl1 
3106 

, DM54Hll 
S1I541111 
54H20 

Ie Master Manufacturer Replacement 
Plge Device Source Davlce 

Ie Masler 
Page 

+54H20 

~54H21 
865 

865 .54H2~ 

t54H30 

866 
t54H40 

866 
~54H50 

731 

731 ~54H51 

731 
~54H52 

731 

731 ~54H53 

731 

731 
~54H54 

731 

731 +54H55 

731 
630 t54H60 
731 
630 
731 +54H61 

731 ~54H62 
731 
630 
731 +54H71 

731 +54H72 

632 +54H73 
731 
634 

731 +54H74 

731 

731 +54H76 

54LSOO 

833 

~54LSOI 

834 

834 54LS02 

836 +54LS03 

868 

868 
54LS04 

868 

869 ~54LS05 

870 

54LS08 

836 

National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
RCA 
Signetics 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
National 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Motorola 
National 
Raytheon 

DM54H20 
SII54H20 839 
54H21 
DM54H21 
SII54H21 840 
54H22 
DM54H22 
SII54H22 840 
54H30 
DM54H30 
SII54H30 842 
54H40· 
DM54H40 
SII54H40 845 
54H50 
DM54H50 
SII54H50 848 
54H51 
DM54H51 
S1I541151 848.849 
54H52 
DM54H52 
SN54H52 
54H53 
DM54H53 
CD4029 
HEF4029 
SII54H53 849 
54H54 
DM54H54 
SI154H54 850 
54H55 
DM54H55 
S1I541155 851 
54H60 
DM54H60 
S1I541160 852 
54H61 
DM54H61 
SII541161 852 
54H62 
DM54H62 
SI154H62 853 
54H71 
DM54H71 
S1154H71 855 
54H72 
DM54H72 
SII54H72 856 
54H72 
DM54H72 
S1I54H72 856 
54H74 
DM54H74 
S1I541174 857 
54H76 
DM54H76 
SII54H76 858 
54LSOO 
SN54LSOO 
DM54LSOO 
54LSOO 
SII54LSOO 833 
54LSOI 
SN54LSOI 
DM54LSOI 
54LSOI 
SII54LSOI 833 
54LS02 
SN54LS02 
DM54LS02 
54LS02 
SII54LS02 . 833 
54LS03 
SN54LS03 
DM54LS03 
54LS03 
SII54LS03 834 
54LS04 
SN54LS04 
DM54LS04 
54LS04 
SII54LS04 834 
54LS05 
SN54LS05 
DM54LS05 
54LS05 
SII54LS05 834 
54LS08 
SN54LS08 
DM54LS08 
54LS08 

Bold face device numbers indicate l11anufacturers data is provided in the IC Master on the pages noted. 
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AL TERNATIE SOURCE DIRECTORY 
Manufacturer Replacement Ie Master Manufacturer Replacement Ie Muter Manufacturer Replacemant Ie rAaster l.Iancflcturer r.cplace:::cr.t Ie l.IastBr 
Device Source Devlc. Page Davlc. Source D.vlc. Page D.vlc. Source Device Page Davlc. Sourc. Davlc. Page 

Signotics (Cont'd) 54LS14 Motorola SN54LS14 54LS174 National DM54LS174 54LS257 National DM54LS257 
National DM54LS14 Raytheon 54LS174 Raytheon 54LS257 

54LS08 11 SI154LS08 835 Raytheon 54LS14 TI SN54LS174 895 TI SN54LS257 
+54LS09 Fairchild 54LS09 11 S1l54LS14 837 54LS175 AMD SN54LS175 SI154LS257A 916 

Motorola SN54LS09 t54LS15 Fairchild 54LS15 Fairchild 54LS175 54LS258 AMD SN54LS258 
National DM54LS09 Motorola SN54LS15 Motorola SN54LS175 Fairchild 54LS258A 
Raytheon 54LS09 National DM54LS15 National DM54LS175 . Motorola SN54LS258A 
TI SIl54LS09 836 Raytheon 54LS15 Raytheon 54LS175 National DM54LS258 

54LS10 Fairchild 54LS1O TI SIl54LS15 838 TI Sli54LS175 895 Raytheon 54LS258 
Motorola SN54LS10 54LS151 AMD SN54LS151 54LS181 AMD SN54LS181 TI SN54LS258 
National LJM54LS10 Fairchild 54LS151 Fairchild 54LS181 SII54LS258A 917 
Raytheon 54LS10 Motorola SN54LS151 Motorola SN54LS181 ~54LS26 Fairchild 54LS26 
TI SII54LS10 836 National DM54LS151 Raytheon 54LS181 Motorola SN54LS26 

54LS107 Motorola SN54LS107A Raytheon 54LS151 11 SflSUS181 897 National DM54LS26 
National DM54LS107 11 SN54LS151 884 54LS190 AMD SN54LS190 Raytheon 54LS26 
Raytheon 54LS107 54LS153 AMD SN54LS153 Motorola SN54LS190 TI S!l54LS26 841 
TI SH54LS107A 869 Fairchild 54LS153 National DM54LS190 54LS260A Fairchild 54LS260 

54LS109 Fairchild 54LS109 Motorola SN54LS153 Raytheon 54LS190 Motorola SN54LS260A 
Motorola SN54LS109A National DM54LS153 11 S1I54LS190 901 t54LS261 Raytheon 54LS261 
National DM54LS109 Raytheon 54LS153 54LS191 AMD SN54LS191 TI SI154LS261 918 

DM54LS109A 11 SN54LS153 884 Motorola SN54LS191 54LS266 FairChild 54LS266 
Raytheon 54LS109 54LS154 National DM54LS154 National DM54LS191 9386 
TI SN54LS109 54LS157 AMD SN54LS157 Raytheon 54LS191 Motorola SN54LS266 

SIi54LS 1 09A 870 Fairchild 54LS157 TI SIl54LS191 901 National DM54LS266 
+54LS11 Fairchild 54LS11 Motorola SN54LS157 54LS192 AMD SN54LS192 Raytheon 54LS266 

Motorola SN54LS11 National DM54LS157 Fairchild 54LS192 TI S1l54LS266 918 
National DM54LS11 Raytheon 54LS157 Motorola SN54LS192 054LS27 Fairchild 54LS27 
Raytheon 54LS11 TI SN54LS157 887 National DM54LS192 Motorola SN54LS27 r---" 

11 S1154LSll 836 54LS158 AMD SN54LS158 Raytheon 54LS192 National DM54LS27 
54LS112 Fairchild 54LS112 Fairchild 54LS158 TI SII54LS192 902 Raytheon 54LS27 

Motorola SN54LS112A Motorola SN54LS158 54LS193 AMD SN54LS193 TI S1I54LS27 842 
National DM54LS112 National DM54LS158 Fairchild 54LS193 54LS279 Fairchild 54LS279 
Raytheon 54LS112 Raytheon 54LS158 Motorola SN54LS193 Motorola SN54LS279 

; TI SN54LS112 TI SN54LS158 8~7 National DM54LS193 National DM54LS279 
SIl54LSl12A 871 54LS160 AMD SN54LS160A Raytheon 54LS193 Raytheon 54LS279 

54LS113 Fairchild 54LS113 S"74S160 1227 n SII54LS193 902 TI SII54LS279 921 
Motorola SN54LS113A Fairchild 93S10 54LS194A Fairchild 54LS28 54LS28 Fairchild 54LS28 
National DM54LS113 Motorola SN54LS160A Motorola SN54LS28 Motorola SN54LS28 
Raytheon 54LS113 National DM54LS160 Raytheon 54LS28 Raytheon 54LS28 
TI SN54LS113 Raytheon 54LS160 Signetics 54LS28 Signetics 54LS194A 

Signetics 54LS160A 
SI154LS113A 871 

TI SII54LS160A 889 
TI SIl54LS28 842 TI Slf54LS28 842 

I 054LS114 Fairchild 54LS114 
54LS160A AMD SN54LS160A 

54LS195A AMD SN54LS195A 54LS283 FairChild 54LS283 i 
Motorola SN54LS114A SI174S160 1227 

Fairchild 54LS195A Motorola SN54LS283 . I 

National DM54LS114 Fairchild 93S10 
Motorola SN54LS195A National DM54LS283 

DM54LS114A Raytheon 54LS195A Raytheon 54LS283 
Motorola SN54LS160A 0 ; 

Raytheon 54LS114 National DM54LS160 
TI SIl54LS195A 903 TI S1l54LS283 922 

.. ,,:.:' i 

TI SN54LS114 Raytheon 54LS160 
+54LS196. Motorola SN54LS196 54LS290 Motorola SN54LS290 

SN54LS114A National DM54LS196 National DM54LS290 

I' 
i 

+54LS12 Motorola SN54LS12 
Signetics 54LS160 Raytheon 54LS196 Raytheon 54LS290 ! 
11 Sfl54LS160A 889 

National DM54LS12 54LS161A AMD SN54LS161A 
TI Stl54LS196 903 TI SU54LS290 924 , 

Raytheon 54LS12 Fairchild 54LS161A 54LS197 Motorola SN54LS197 54LS293 Fairchild 54LS293 
11 SN54LS12 837 Motorola SN54LS161A National DM54LS197 Motorola SN54LS293 . j 

54LS125A Motorola SN54LS125A National DM54LS161A Raytheon 54LS197 National DM54LS293 
National DM54LS125 Raytheon 54LS161 11 SIl54LS197 904 Raytheon 54LS293 \ 

Raytheon 54LS125 TI SN54LS161 54LS20 Fairchild 54LS20 11 SI154LS293 925 
11 SIl54LS125A 875 SI154LS161A 889 Motorola SN54LS20 54LS30 Fairchild 54LS30 

54LS126A Fairchild 54LS126 54LS162A AMD SN54LS162A National DM54LS20 Motorola SN54LS30 
SN54LS126 Motorola SN54LS162A Raytheon 54LS20 National DM54LS30 

Motorola SN54LS126A National DM54LS162A TI SN54LS20 839 Raytheon 54LS30 
National DM54LS126 Raytheon 54LS162 +54LS21 Fairchild 54LS21 TI SIl54LS30 842 ~ 
Raytheon 54LS126 TI SN54LS162 Motorola SN54LS21 54LS32 Fairchild 54LS32 
TI SN54LS126 SI154LS162A 890 National DM54LS21 74LS32 

SN54LS126A 54LS163A AMD SN54LS163A Raytheon 54LS21 Hitachi HD74LS32 
t54LS13 Fairchild 54LS13 Motorola SN54LS163A TI SN54LS21 840 r.lolcrola SII54ALS32 732 

Motorola SN54LS13 National DM54LS163 t54LS22 Fairchild 54LS22 SN54LS32 
National DM54LS13 DM54LS163A Motorola SN54LS22 SN74LS32 
Raytheon 54LS13 Raytheon 54LS163 National DM54LS22 National DM54ALS32 
TI SN54LS13 837 TI 54LS163A Raytheon 54LS22 DM54LS32 

SN54S13 SN54LS163 11 SN54LS22 840 DM74LS32 
54LS132 Motorola SN54LS132 SN54LS163A 54LS221 Motorola SN54LS221 Raytheon 54LS32 

National DM54LS132 54LS164 AMD SN54LS164 National DM54LS221 74LS32 
Raytheon 54LS132 Fairchild 54LS164 Raytheon 54LS221 SGS T74LS32 
TI SIl54LS132 877 Motorola SN54LS164 11 SN54LS221 906 Signetics 74LS32 

54LS136 Fairchild 54LS136 SN54LS164A 54LS248 Fairchild 54LS248 TI SI154LS32 843 
Motorola SN54LS136 National DM54LS164 Motorola SN54LS248 SN74LS32 843 
National DM54LS136 DM54LS164A National DM54LS248 t54LS33 FairChild 54LS33 
Raytheon 54LS136 Raytheon 54LS164 TI SN54LS248 914 Motorola SN54LS33 
TI SN54LS136 878 TI SN54LS164 891 54LS251 AMD SN54LS251 Raytheon 54LS33 

54LS138 AMD SN54LS138 SN54LS164A Fairchild' 54LS251 TI SN54LS33 843 
Fairchild 54LS138 +54LS170 Fairchild 54LS170 Motorola SN54LS251 54LS365 Fairchild 54LS365A 
Motorola SN54LS138 Motorola SN54LS170 Raytheon 54LS251 Motorola SN54LS365A 
National DM54LS138 National DM54LS170 TI SN54LS251 915 Raytheon 54LS365 
Raytheon 54LS138 Raytheon 54LS170 54LS253 AMD SN54LS253 Signetics 54LS365A 
TI SN54LS138 880 11 Stl54LS170 893 Fairchild 54LS253 TI . SN54LS265A 

54LS139 AMD SN54LS139 54LS173 Fairchild 54LS173 Motorola SN54LS253 SN54LS365A 935 
Fairchild 54LS139 Motorola SN54LS173A National DM54LS253 54LS365A FairChild 54LS365A 
Motorola SN54LS139 National DM54LS173 DM7214 Motorola SN54LS365A 
National DM54LS139 TI SI154LS173A 894 Raytheon 54LS253 Raytheon 54LS365 
Raytheon 54LS139 54LS174 AMD SN54LS174 TI SN54LS253 Signetics 54LS365 
TI SI154lS139 880 Fairchild 54LS174 54LS257 AMD SN54LS257 TI SN54LS265A 

54LS14 Fairchild 54LS14 Motorola SN54LS174 Motorola SN54LS257A SI154lS365A 935 

+ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Ie MASTER 
Manufacturer Reptacement fC liIaster Manufacturer Reptacement ICMaster Manufacturer Replacement ICMaster Manufacturer Replacement IC Master 
Device Source Device Plge Device Source Device Plge Device Source Device Page Device Source Device Page 

Signetics (Cont'd) 54LS670 Fairchild 54LS670 54S140 National DM54S140 .54S22 Fairchild 54S22 
Motorola 54LS670 TI 8N548140 881 National DM54S22 

54LS366A Fairchild 54LS366A SN54LS670 .54S15 Fairchild 54S15 TI 81154S22 840 
Motorola SN54LS366A National DM54LS670 TI 8N54815 838 54S251 AMD SN54S251 
National DM54LS366 Raytheon 54LS670 54S151 AMD SN54S151 TI 8N548251 915 
Raytheon 54LS366 TI 8N54L8670 990 Fairchild 54S151 54S253 AMD SN54S253 
TI 8N54L8366A 935 54LS73 Motorola SN54LS73A TI 811548151 884 Fairchild 54S253 

54LS367 Fairchild 54LS367A National DM54LS73 54S153 AMD SN54S153 54S257 AMD SN54S257 
Motorola SN54LS367A Raytheon 54LS73 Fairchild 54S153 SN74S257 
National DM54LS367 TI SN54LS73 TI 8N548153 884 Fairchild 74S257 
Raytheon 54LS367 8N54L873A 856 54S157 AMD SN54S157 Hitachi HD74S257 
Signetics 54LS367A 54LS74 Fairchild 54LS74 Fairchild 54S157 National DM7123 
TI 81154L8367A 936 Motorola SN54LS74A TI 8N54S157 887 DM74S257 

54LS367A Fairchild 54LS367A . National DM54LS74 54S158 AMD SN54S158 DM8123 
Motorola SN54LS367A DM54LS74A Fairchild 54S158 Signetics 74S257 

National DM54LS367 Raytheon 54LS74 TI 8N54S158 887 TI 81154S257 916 

Raytheon 54LS367 TI SN54LS74 54S181 AMD SN54S181 81174S257 916 

Signetics 54LS367 8t154L874A 857 Fairchild 93S41M 54S258 AMD SN54S258 

TI 8N54LS367A 936 54LS75 Motorola SN54LS75 TI 81154S181 897 Fairchild 54S258 

54LS368 FairChild 54LS368A National DM54LS75 54S189 AMD AM27LS03 TI 81154S258 917 

Motorola SN54LS368A Raytheon 54LS75 AM27S03 54S260 Fairchild 54S260 

National DM54LS368 TI SN54L875 858 AM54S189 TI 8N54S260 918 

Raytheon 54LS368 54LS76 Motorola SN54LS76A AM74S189 54S301 AMD 3101 

Signetics 54LS368A 
National DM54LS76 SN54S189 3101A 

TI SN54L368A 
Raytheon 54LS76 SN74S189 31L0101 

8N54L8368A 936 
TI SN54LS76 Fairchild 54S189 AM27LS02 

54LS368A Fairchild 54LS368A 
8N54L876A 858 74S189 AM27S02 

Motorola SN54LS368A 
.54LS78 Motorola SN54LS78A 93405 AM3101 

National DM54LS78 Hitachi HD74S189 AM3101A National DM54LS368 Raytheon 54LS78 MMI 5561 AM5489-1 Raytheon 54LS368 TI SN54LS78 6561 AM54S289 Signetics 54LS368 SN54L878A 859 National DM54S189 AM7489-1 TI SN54L368A 54LS83 Fairchild 54LS83A DM74S189 AM74S289 SN54LS368A 936 Motorola SN542S83A DM7599 SN54S289 54LS37 Fairchild 54LS37 SN54LS83A DM8599 SN74S289 Motorola SN54LS37 National DM54LS83A Raytheon RC8225 Fairchild 54S289 
National DM54LS37 Raytheon 54LS83A Signetics 74S189 7489 Raytheon 54LS37 Signetics 54LS83A TI SN54S189 74S289 
TI SN54L837 844 TI SN54LS83A 861 SN74S189 Hitachi HD7489 

54LS373 AMD 8N54LS373 1227 54LS83A Fairchild 54LS83A 54S200 AMD AM27LSOO HD74S289 
MMI 54LS373 Motorola SN542S83A AM29721 Intel 3101 
Motorola SN54LS373 SN54LS83A Fairchild 93421 Intersil 5501 
Raytheon 54LS373 National DM54LS83A 93L420 MMI 5560 
TI SN54LS373 937 Raytheon 54LS83A 93L421 6560 

54LS375 Fairchild 54LS375 Signetics 54LS83 Intel 3106 Motorola 4064 
Motorola SN54LS375 TI SII54LS83A 861 MMI 5531 National DM5489 
Raytheon 54LS375 54LS85 Fairchild 54LS85 6531 DM54S289 
TI SN54LS375 938 Motorola SN54LS85 Motorola 4256 DM7489 
Fairchild .54LS38 National DM54LS85 

National 93L420 DM74S289 
Motorola SN54LS38 Raytheon 54LS85 

93L421 DM7589 
National DM54LS38 TI SN54LS85 

DM54S200 DM8589 
Raytheon 54LS38 54LS86 Motorola SN54LS86 

DM74S200 MM54S289 
TI SII54LS38 844 National DM54LS86 

NEC-Electron I'PB2200 MM74S289 
Motorola SN54LS386 Raytheon 54LS86 

Signetics 54S201 NEC-Electron I'PB2089 
National DM54LS386 TI SN54LS86 862 

74200 I'PB2289 54LS89 Motorola SN54LS89 Raytheon 54LS386 
54LS90 Motorola SN54LS90 N82S116 Signetics 3101 

RM8241 
National DM54LS90 N82S16 3101A 

Signetics S82S41 
Raytheon 54LS90 S82S116 7489 

TI 54LS386 
TI 8ii54LSSO Gli4 S82S16 82S25 

SN54LS386 942 
54LS92 Motorola SN54LS92 TI SN54LS200 N3101 

54LS395 Motorola SN54LS395A National DM54LS92 SN54S200 N54S289 
National DM54LS395 Raytheon 54LS92 SN54S201 N74S289 
Raytheon 54LS395A TI 8N54LS92 864 SN74LS200 N8225 
TI SN54LS395 54LS93 Fairchild 54LS93 SN74S200 N8255 

SN54LS395A 943 Motorola SN54LS93 SN74S201 440.905 N82S25 
• 54LS40 Fairchild 54LS40 National DM54LS93 54S201 AMD AM27LSOO S3101 

Motorola SN54LS40 Raytheon 54LS93 AM29721 S74S289 
National DM54LS40 TI SN54LS93 865 Fairchild 93421 S8225 
Raytheon 54LS40 54LS95B Fairchild 54LS95B 93L420 S82S25 
TI SN54LS40 845 Motorola SN54LS95B 93L421 TI SN5489 

54LS42 Fairchild 54LS42 National DM54LS95B . Intel 3106 SN54S289 
Motorola SN54LS42 Raytheon 54LS95B MMI 5531 SII7489 440.863 
National DM54LS42 TI SN54LS958 866 6531 SN74S289 
Raytheon 54LS42 54LS96 TI SII54LS96 866 Motorola 4256 ~54S32 Fairchild· 54S32 
TI SN54LS42 845 54S00 Fairchild 54S00 National 93L420 TI SN54832 843 

54LS51 Fairchild 54LS51 TI 81154S00 833 93L421 54S37 TI 81154S37 844 
Motorola SN54LS51 54S02 Fairchild 54S02 DM54S200 54S85 TI SII54S85 862 
National DM54LS51 TI 8N54S02 833 DM74S200 54S86 Fairchild 54S86 
Raytheon 54LS51 54S04 TI 81154804 834 NEC-Electron I'PB2200 TI SII54S86 862 
TI 8N54LS51 848 .54S05 Fairchild 54S05A Signetics 54S200 55325 Fairchild MC55325 

+54LS54 Fairchild 54LS54 TI SII54805 834 74200 Motorola MC55325 
Motorola SN54LS54 54S08 Fairchild 54S08 N82S116 National DS55325 
National DM54LS54 TI SN54808 835 N82S16 LM55325 
Raytheon 54LS54 + 54S09 Fairchild 54S09 S82S116 SiliconG SG55325 
TI SII54L854 850 TI SN54S09 836 S82S16 TI SN55325 

.54LS55 Fairchild 54LS55 54S11 Fairchild 54S11 TI SN54LS200 55450 Fairchild 55450 
Motorola SN54LS55 TI S1I54S11 836 SN54S200 SiliconG SG55450 
National DM54LS55 54S139 AMD SN54S139 SN54S201 TI SN55450 
Raytheon 54LS55 Fairchild 54S139 SN74LS200 55451 Fairchild 55451 
TI 54LS55 TI 811548139 880 SN74S200 National DS55451 

S1I54L855 851 54S140 Fairchild 54S140 8N74S201 440.905 SiliconG SG55451 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Al TlERNATE SOURCE DIRECTORY 
Manufacturer Replacement IC Master Manufacturer Replacomant IC Mastar Manufacturer Raplacomont IC Muter Manufacturer Replacement ICr.:uter 
Devlca Source Device Page Device Source Devlca Page Device Source Davlce Page Device Sourca Davici Palil 

Sig~otics (Cont'd) 74132 Hitachi H074132 74160 Fairchild 74160 74194 Fairchild 74194 
National OM74132 Hitachi H074160 Hitachi H074194 

55451 TI SN55451 TI SI174132 877 National OM74160 National OM74194 
55452 Fairchild 55452 7414 Fairchild 7414 TI SI174160 889 TI SII74194 902 

National OS55452 Hitachi H07414 74161 Fairchild 74161 74195 Fairchild 74195 
SiliconG ·SG55452 National OM7414 Hitachi H074161 National OM74195 
TI SN55452 TI S1I7414 837 National OM74161 TI SII74195 903 

55453 Fairchild 55453 74141 Fairchild 74141 TI SII74161 889 74196 Fairchild 74196 
National . OS55453 93141 74163 Fairchild 74163 National OM74196 

LM55453 Hitachi H074141 Hitachi H074163 OM8290 
SiliconG SG55453 H07441 National OM74163 Raytheon RC8290 
TI SN55453 National OM74141 TI SII74163 890 TI SII74196 903 

55454 National OS55454 OM7441 74164 AMO 74164 74197 Fairchild 74197 -
SiliconG SG55454 Signetics 7441 Fairchild 74164 National OM74197 
TI SN55454 TI SI174141 881 Hitachi H074164 OM8291 

~68451 Motorola r,IC68451 1358 74145 Fairchild 74145 National OM74164 Raytheon RC8291 
68682 Motorola MC68682 Hitachi H074145 OM8570 TI SII74197 904 
7400 -Fairchild 7400 National OM74145 OM8579 74198 Fairchild 74198 

Hitachi H07400 TI SI174145 . 882 TI SI174164 891 Hitachi H074198 
National OM7400 74147 Hitachi H014508 74165 Fairchild 74165 National OM74198 
TI SII7400 833 H074147 National OM74165 TI SII74198 904 
Toshiba TC7400 Motorola MC14508 OM8590 74199 Fairchild 74199 

7402 Fairchild 7402 National OM74147 TI SI174165 891 National OM74199 

Hitachi H07402 RCA C04508 74166 Fairchild 74166 TI SI174199 905 

National OM7402 SGS HCF4508 Hitachi H074166 7420 Fairchild 7420 

TI SI17402 833 Signetics HEF4508 National OM74166 9004 

7403 Fairchild 7403 N82147 T! SII74166 891 Hitachi H07420 

Hitachi H07403 SSS SCL4508 7417 Fairchild 7417 National OM7420 -
National OM7403 Solitron CM4508 Hitachi H07417 OM9004C 

TI SI17403 834 TI SII74147 882 National OM7417 TI SII7420 839 

7404 Fairchild 7404 Toshiba TC4508 TI S117417 838 Toshiba TC7420 

Hitachi H07404 74148 Fairchild 9318 74170 Fairchild 74170 74200 AMO AM27LSOO 

National OM7404 Hitachi H074148 Hitachi H074170 AM29721 

I TI SI17404 834 National OM54148 National OM74170 Fairchild 93421 

Toshiba TC7404 OM74148 TI S1I74170 893 93L420 

7405 Fairchild 7405 OM8318 74172 TI S1174172 894 93L421 

Hitachi H07405 OM9318 74174 Fairchild 74174 Intel 3106 

National OM7405 Signetics 54148 Hitachi H074174 MMI 5531 

TI SII7405 834 N82148 National OM74174 6531 . , 
TI S1I74174 895 Motorola 4256 

~ 

7406 Fairchild 7406 TI SII54148 883 G 
Hitachi H07406 S1174148 883 74175 Fairchild 74175 National 93L420 

National OM7406 74150 Fairchild 74150 Hitachi H074175 93L421 

~ TI SII7406 835 Hitachi H074150 National OM74175 OM54S200 

7407 Fairchild 7407 National OM74150 TI S1174175 895 OM74S200 

Hitachi H07407 TI SII74150 883 74176 Fairchild 74176 NEC-Electron "PB2200 @ National OM7407 74151 Fairchild 74151 96176 Signetics 54S200 

TI SII7407 835 Hitachi H074151 
National OM74176 54S201 

7408 Fairchild 7408 National OM74151 
OM8280 N82S116 

~ Hitachi H07408 TI SN74151 
Raytheon RC8280 N82S16 

National OM7408 SII74151A 884 
Signetics N8280 S82S116 r.',' 

TI SII7408 835 74153 Fairchild 74153 
TI S1I74176 896 S82S16 

I 74177 Fairchild 74177 TI SN54LS200 
7410 Fairchild 7410 Hitachi H074153 National OM74177 SN54S200 

Hitachi H07410 National OM74153 OM8281 SN54S201 
National OM7410 TI SI174153 884 Raytheon RC8281 SN74LS200 
TI SII7410 836 74154 Fairchild 9311 Signetics 118281 SN74S200 
Toshiba TC7410 Hitachi H074154 TI SII74177 896 SI174S201 440,905 

74107 Fairchild 74107 National OM54154 74180 Fairchild 74180 7421 Fairchild 7421 
Hitachi H074107 OM7213 Hitachi H074180 74221 TI SI174221 906 
National OM74107 OM74154 National OM74180 7426 Fairchild 7426 
TI SII74107 869 OM8311 TI SI174180 897 Hitachi H07426 '----

74109 National OM74109 OM9311 74181 Fairchild 54181 National OM7426 
TI SII74109 870 Raytheon RC9311 9341 OM8810 

7411 Fairchild 7411 RM9311 Hitachi H074181 TI SII7426 841 
Hitachi H07411 Signetics 54154 National OM54181 7427 Fairchild 7427 
National OM7411 TI SN29311 OM74181 Hitachi H07427 

74116 TI SII74116 872 SN39311 Raytheon RC9341 National OM7427 
74121 Fairchild 74121 SII54154 885 RM9341 TI SII7427 842 

Hitachi H074121 SI174154 885 Signetics 54181 74279 Fairchild 74279 
National OM74121 74155 Fairchild 74155 TI SI154181 897 TI SI174279 921 
TI SII74121 873 National OM74155 SI174181 897 7428 TI SI17428 842 

74123 Fairchild 74123 TI SII74155 886 74190 Fairchild 74190 74298 Fairchild 74298 
National 01.174123 74156 Fairchild 74156 Hitachi H074190 TI S!174298 926 
TI SII74123 874 Hitachi HD74156 National OM74190 7430 Fairchild 7430 

74125 Fairchild 74125 National OM74156 TI SII74190 901 Hitachi H07430 
Hitachi H074125 TI SI174156 886 74191 Fairchild 74191 National OM7430 
National 01.174125 74157 Fairchild 74157 Hitachi H074191 TI SI17430 842 

OM8093 9322 National OM74191 7432 Fairchild 7432 
TI SI174125 875 Hitachi H074157 TI SI174191 901 Hitachi H07432 

SII74425 946 National OM74157 74192 Fairchild 74192 National 01.17432 
74126 Fairchild 74126 OM8322 9360 TI SII7432 843 

Hitachi H074126 OM9322 National OM74192 7433 TI SII7433 843 
National OM74126 Raytheon RC9322 01.18560 74365A TI SII74365A 935 

OM8094 RM9322 Raytheon RC9360 SI174366A 935 
TI SI174126 875 TI SN29322 RM9360 74367A TI S!l74367A 936 

SI174426 946 SN29602 TI SI154192 902 74368A TI SI174368A 936 
74128 TI SII74128 876 SN39322 SII74192 902 7437 Fairchild 7437 
7413 Fairchild 7413 SII74157 887 74193 Fairchild 74193 Hitachi H07437 

Hitachi H07413 7416 Fairchild 7416 National OM74193 National OM7437 
National OM7413 Hitachi H07416 OM8563 TI SII7437 844 
TI SII7413 837 National DM7416 TI SN74129 7438 Fairchild 7438 

74132 Fairchild 74132 TI SII7416 838 SII74193 902 Hitachi H07438 

• Discontinued The manufacturers report their deVices can be used as direct replacements . 
Performance details often differ, so compare the specifications considering your requirements. 
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Signetics (Cont'd) 7489 MMI 5560 74F243 Fairchild 74F243 74LSll 11 SN74LSll 836 
6560 Molorola MC74F243 731 74LS112 Fairchild 74LS112 

7438 National DM7438 Motorola 4064 74F244 Fairchild 74F244 630 Hitachi HD74LS112 
11 SN7438 844 National DM5489 Molorola MC74F244 731 Motorola SN74LS112A 

7439 Fairchild 7439 DM54S289 74F257 Fairchild 74F257 National DM74LS112 
7440 Fairchild 7440 DM7489 74F258 Fairchild 74F258 Raytheon 74LS112 

Hitachi HD7440 DM74S289 74F32 Fairchild 74F32 SGS T74LSl12 
National DM7440 DM7589 l.Iolorola I.lC74F32 731 11 S1I74LS112A 871 
11 SN7440 845 DM8589 74F373 Fairchild 74F373 632 74LS113 Fairchild 74LS113 

7441 Fairchild 74141 MM54S289 "'olorola MC74F373 731 Hitachi HD74LS113 
93141 MM74S289 74F374 Fairchild 74F374 634 Motorola SN74LS113A 

Hitachi HD74141 NEC-Electron IlPB2089 Molorola I.IC74F374 731 National DM74LS113 
HD7441 IlPB2289 74F521 Fairchild 74F521 Raytheon 74LS113 

National DM74141 Signetics 3101 SGS T74LS247 SGS T74LS113 
DM7441 3101A 74F533 Fairchild 74F533 11 SN74LS113A 871 

Signetics 74141 54S301 Molorola MC74F533 731 74LS12 Hitachi HD74LS12 
11 SN74141 881 82S25 74F534 Fairchild 74F534 Motorola SN74LS12 

7442 Fairchild 7442 N3101 Motorola MC74F534 731 National DM74LS12 
Hitachi HD7442 N54S289 74F74 Fairchild 74F74 Ray'theon 74LS12 
National DM7442 N74S289 Molorola ~1C74F74 731 11 SN74LS12 837 

DM8842 N8225 74F86 Fairchild 74F86 74LS125A Fairchild 74LS125A 
11 SN7442 N8255 74Hl0l Fairchild 74H101 Motorola SN74LS125A 

SH7442A 845 N82S25 11 SN74Hl0l 868 National DM74LS125 
7445 Fairchild 7445 S3101 74LSOO Fairchild 74LSOO Raytheon 74LS125 

Hitachi HD7445 S74S289 Hitachi HD74LSOO SGS T74LS125 
National DM7445 S8225 Motorola SN74LSOO 11 SH74LS125A 875 
11 SN7445 846 S82S25 National DM74LSOO 74LS126A Fairchild 74LS126 

7450 Fairchild 7450 11 SN5489 Raytheon 74LSOO Motorola SN74LS126A 
Hitachi HD7450 SN54S289 SGS T74LSOO National DM74LS126 
National DM7450 SII7489 440.863 11 SIH4LSOO 833 Raytheon 74LS126 
11 SN7450 848 SN74S289 74LSOI Fairchild HD74LSOI SGS T74LS126 

7451 Fairchild 7451 7490 Fairchild 7490 Hitachi HD74LSOI 11 SN74LS126A 875 
Hitachi HD7451 Hitachi HD7490 Motorola SN74LSOI 74LS13 Fairchild 74LS13 
National DM7451 National DM7490 National DM74LSOI Hitachi HD74LS13 
11 SII7451 848 TI SN7490 Raytheon 74LSOI Motorola SN74LSI3 

7473 Fairchild 7473 SII7490A 864 11 SII74LSOI 833 National DM74LS13 
Hitachi HD7473 7491 Fairchild 7491 74LS02 Fairchild 74LS02 Raytheon 74LS13 
National DM7473 Hitachi HD7491 Hitachi HD74LS02 11 SH74LS13 837 
11 SII7473 856 National DM7491 Motorola SN74LS02 74LS132 Fairchild 74LS132 

7474 Fairchild 7474 TI SN7491 National DM74LS02 Hitachi HD74LS132 
Hitachi HD7474 SN7491A 864 Raytheon 74LS02 Motorola SN74LS132 
National DM7474 7492 Fairchild 7492 SGS T74LS02 National DM74LS132 
11 SN7474 857 Hitachi HD7492 11 SH74LS02 833 Raytheon 74LS132 

7475 Fairchild 7475 National DM7492 74LS04 Fairchild 74LS04 SGS T74LS132 
Hitachi HD7475 TI SN7492 Hitachi HD74LS04 11 SN74LS132 
National DM7475 SN7492A 864 Motorola SN74LS04 74LS136 Fairchild 74LS136 
11 SN7475 858 7493 Fairchild 7493 National DM74LS04 

Hitachi HD74LS136 
7476 Fairchild 7476 Hitachi HD7493 Raytheon 74LS04 

Motorola SN74LS136 
Hitachi HD7476 National DM7493 SGS T74LS04 

National DM74LS136 11 SII74LS04 834 National DM7476 TI SN7493 74LS05 Fairchild 74LS05 Raytheon 74LS136 
TI SI17476 858 SII7493A 865 Hitachi HD74LS05 SGS T74LS136 

7477 TI SN7477 7494 Fairchild 7494 Motorola SN74LS05 11 SII74LS136 878 
7483 Fairchild 7483 Hitachi HD7494 National DM74LS05 74LS138 Fairchild 74LS138 

Hitachi HD7483 11 SN7494 865 NEC-Electron IlPB74LS05 Hitachi HD74LS138 
National DM7483 7495 Fairchild 7495 Raytheon 74LS05 Motorola SN74LS138 
TI SN7483 Hitachi HD7495 SGS T74LS05 National DM74LS13B 

SN7483A 861 National DM7495 11 SII74LS05 834 Raytheon 74LS138 
7485 Fairchild 7485 TI SN7495 74LS08 Fairchild 74LS08 SGS T74LS138 

Hitachi HD74B5 SII7495A 866 Hitachi HD74LS08 11 SN74LS138 880 
National DM74B5 7496 Fairchild 7496 Motorola SN74LSOB 74LS139 Fairchild 74LS139 
11 SH7485 862 Hitachi HD7496 National DM74LS08 Hitachi HD74LS139 

7486 Fairchild 7486 National DM7495 Raytheon 74LS08 Motorola SN74LS139 
Hitachi HD7485 11 SII7496 866 SGS T74LS08 National DM74LS139 
National DM7486 74FOO Fairchild 74FOO Signetics . SN74LS08 Raytheon 74LS139 
11 SN7486 862 Molorola MC74FOO 731 11 SN74LS08 835 SGS T74LS139 

7488 Fairchild 7488 74F02 Fairchild 74F02 74LS10 Fairchild 74LS10 11 SII74LS139 880 
Motorola MC4002 ,",olorola MC74F02 ·731 Hitachi HD74LS10 74LS14 Fairchild 74LS14 
National DM7488 74F04 Fairchild 74F04 Motorola SN74LS10 Hitachi HD74LS14 
Signetics NB224 Motorola MC74F04 731 National DM74LS10 Motorola SN74LS14 
TI SN7488 74F08 Fairchild 74F08 Raytheon 74LS10 National DM74LS14 

SN7488A 863 Molorola MC74F08 731 SGS T74LS10 Raytheon 74LS14 
7489 AMD 3101 74Fl0 Fairchild 74Fl0 11 SN74LS10 836 11 SN74LS14 837 

3101A Molorola MC74Fl0 731 74LS107 Hitachi HD74LS107 74LS151 Fairchild 74LS151 
31L010l 74Fl09 Fairchild 74Fl09 Motorola· SN74LS107A Hitachi HD74LS151 
AM27LS02 Molorola ~IC74Fl09 731 National DM74LS107 HD74LS151A 
AM27S02 74Fll Fairchild 74Fl1 Raytheon· 74LS107 Motorola SN74LS151 
AM3101 Motorola I.lC74Fll 731 11 SII74LS107A 869 National DM74LS151 
AM3101A 74F138 Fairchild 74F138 74LS109 Fairchild 74LS109 Raytheon 74LS151 
AM5489-1 Motorola MC74F138 731 Hitachi HD74LS109 SGS T74LS151 
AM54S289 74F139 Fairchild 74F139 Motorola SN74LS109 11 SN74LS151 884 
AM7489-1 Molorola r.1C74F139 731 SN74LS109A 74LS152 Raytheon 74LS152 
AM74S289 74F157 Fairchild 74F157 National DM74LS109 74LS153 Fairchild 74LS153 
SN54S289 74F158 Fairchild 74F158 Raytheon 74LS109 Hitachi HD74LS153 
SN74S289 74F20 Fairchild 74F20 11 SN74LS109A 870 Motorola SN74LS153 

Fairchild 54S289 Molorola MC74FZO 731 SN74S109A National DM74LS153 
7489 74F240 Fairchild 74F240 630 74LSll Fairchild 74LS11 Raytheon 74LS153 
74S289 Molorola MC74F240 731 Hitachi HD74LSll SGS T74LS153 

Hitachi HD7489 74F241 Fairchild 74F241 630 Motorola SN74LSll 11 SN74LS153 884 
HD74S289 Molorola r.IC74F241 731 National DM74LSll 74LS154 National DM74LS154 

Intel 3101 74F242 Fairchild 74F242 Raytheon 74LSll 74LS155 Fairchild 74LS155 
Intersil 5501 Molorola MC74F242 731 SGS T74LSll Hitachi HD74LS155 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Signctics (Cont'd) 74LS170 National DM74LS170 74LS241 Motorola SN74LS241 74LS27 Hitachi HD74LS27 
Raytheon 74LS170 Raytheon 74LS241 Motorola SN74LS27 

74LS155 Motorola SN74LS155 SGS T74LS170 TI Sf174LS241 911 National DM74LS27 
National DM74LS155 TI S1I74LS170 893 74LS242 AMD SN74LS242 Raytheon 74LS27 
Raytheon 74LS155 74LS173 Fairchild 74LS173 Fairchild 74LS242A SGS T74LS27 
TI SII74LS155 886 Motorola SN74LS173A Motorola SN74LS242 TI SI174LS27 842 

74LS156 Fairchild 74LS156 National DM74LS173 Raytheon 74LS242 74LS273 M.ID Sf174LS273 1227 
Hitachi HD74LS156 TI SII74LS173A 394 TI SIl74LS242 911 Fairchild 74LS273 
Motorola SN74LS156 74LS174 Fairchild 74LS174 74LS243 AMD SN74LS243 Motorola SN74LS273 
National DM74LS156 Hitachi HD74LS174 Fairchild 74LS243A Raytheon 74LS273 
Raytheon 74LS156 Motorola SN74LS174 Motorola SN74LS243 SGS T74LS273 
SGS T74LS156 National DM74LS174 Raytheon 74LS243 Ti SII74LS273 919 
TI SI174LS156 886 Raytheon 74LS174 TI SII74lS243 912 74LS279 Fairchild 74LS279 

74LS157 Fairchild 74LS157 SGS T74LS174 74LS244 AMD SN74LS244 Hitachi HD74LS279 
Hitachi HD74LS157 TI S1174lS174 895 Fairchild 74LS244 Motorola SN74LS279 
Motorola SN74LS157 74LS175 Fairchild 74LS175 Hitachi HD74LS244 National DM74LS279 
I~ational DM74LS157 Hitachi HD74LS175 MMI 74LS244 Raytheon 74LS279 
Raytheon 74LS157 Motorola SN74LS175 Motorola StJ74LS244 TI Sr174LS279 921 
SGS T74LS157 Raytheon 74LS175 Raytheon 74LS244 74LS283 Fairchild 74LS283 
TI SII74lS157 887 SGS T74LS175 TI S!174lS244 912 Hitachi HD74LS283 

74LS158 Fairchild 74LS158 TI Sll74lS175 a95 74LS245 Fairchild 74LS245 HD74LS283A 
Hitachi HD74LS158 74LS181 Fairchild 74LS181 GTEMicro G74SC245 Motorola SN74LS283 
Motorola SN74LS158 Hitachi HD74LS181 Hilel f.lD74SC245 National DM74LS283 
National DM74LS158 Motorola SN74LS181 702.706 Raytheon 74LS283 
Raytheon 74LS158 Raytheon 74LS181 Motorola SN74LS245 SGS T74LS283 
SGS T74LS158 SGS T74LS181 Plessey MV74SC245 TI SI174lS283 922 
TI S1I74lS158 887 TI SI174lS181 897 SPI SP74SC245 761 74LS290 Fairchild 74LS290 

74LS160 Fairchild 74LS160 74LS191 Fairchild 74LS191 Signetics N8T245 Hitachi HD74LS290 -
Hitachi HD74LS160A Hitachi HD74LS191 TI S:l74lS245 913 Motorola SN74LS290 
Motorola SN74LS160A Motorola SN74LS191 74LS251 'Fairchild 74LS251 National DM74LS290 
National DM74LS160 National DM74LS191 Hitachi HD74LS251 Raytheon 74LS290 
Raytheon 74LS160 Raytheon 74LS191 Motorola SN74LS251 SGS T74LS290 
Signetics 74LS160A SGS T74LS191 National DM74LS251 TI SU74LS290 924 

I 
TI SII74LS160A 889 TI SII74lS191 901 Raytheon 74LS251 74LS293 Fairchild 74LS293 "5 

74LS160A Fairchild 74LS160 74LS192 Fairchild 74LS192 SGS T74LS251 Hitachi HD74LS293 0 

Hitachi HD74LS160A Hitachi HD74LS192 TI SII74lS251 915 Motorola SN74LS293 
Motorola SN74LS160A Motorola SN74LS192 74LS253 Fairchild 74LS253 National DM74LS293 
National DM74LS160 

~ National DM74LS192 Hitachi HD74LS253 SGS T74LS293 
Raytheon 74LS160 Ray'theon 74LS192 Motorola SN74LS253 TI SII74lS293 925 

. 
Signetics 74LS160 SGS T74LS192 National DM74LS253 74LS295A Fairchild 74LS295A .. 
TI SII74lS160A 8S9 TI SII74lS192 . 902 DM8214 Motorola SN74LS295A 

74LS161A AMD SN74LS161 74LS193 Fairchild 74LS193 Raytheon 74LS253 Raytheon 74LS295A 

~ Fairchild 74LS161A Hitachi HD74LS193 SGS T74LS253 Signetics 74LS295B 
Motorola SN74LS193 .. ' 

Hitachi HD74LS161A 
National DM74LS193 

TI SN74LS253 TI SII74lS295B 925 
Motorola SN74LS161A 74LS256 Fairchild 74LS256 74LS295B Fairchild 74LS295A @ National DM74LS161 

Raytheon 74LS193 Motorola SN74LS256 Motorola SN74LS295A 
NEC-Electron I'PB74LS161 

SGS T74LS193 74LS257 Fairchild 74LS257A Raytheon 74LS295A 
Raytheon 74LS161 

TI Sfl74lS193 902 Hitachi HD74LS257 Signetics 74LS295A S 74LS194A Fairchild 74LS194A 
TI SII74lS161A 889 Hitachi HD74LS194A 

Motorola SN74LS257A TI SII74lS29SB 925 
74LS162A Fairchild 74LS162 Motorola SN74LS194A 

National DM74LS257 74LS298 Fairchild 74LS298 

~ Hitachi HD74LS162A National DM74LS194 
Raytheon 74LS257 Hitachi HD74LS298 

Motorola SN74LS162A SGS T74LS194A 
SGS T74LS257 Motorola SN74LS298 

National DM74LS162 TI S 1174 lS 1 94A 902 
Signetics 74LS257A Raytheon 74LS298 

Raytheon 74LS162 74LS195A Fairchild 74LS195A 
TI SN74LS257 SGS T74LS298 

~ SGS T74LS162 Hitachi HD74LS195A 
' 74LS257A Fairchild 74LS257A TI SII74lS29a, 926 

TI SN74LS162A Motorola SN74LS195A 
Hitachi HD74LS257 74LS30 Fairchild 74LS30 

74LS163A Fairchild 74LS163 National DM74LS195 Motorola SN74LS257A Hitachi HD74LS30 
Hitachi HD74LS163 Raytheon 74LS195A National DM74LS257 Motorola SN74LS30 

HD74LS163A SGS T74LS195A Raytheon 74LS257 National DM74LS30 
Motorola SN74LS163A TI SI174lS195A 903 SGS T74LS257 Raytheon 74LS30 i..-

National DM74LS163 74LS197 Fairchild 74LS197 Signetics 74LS257 SGS T74LS30 
Raytheon 74LS163 Hitachi HD74LS197 TI SN74LS257 TI SII74LS30 842 
SGS T74LS163 Motorola SN74LS197 74LS258 Fairchild 74LS258A 74LS32 Fairchild 54LS32 
TI S 1174 lS 163A 890 National DM74LS197 Hitachi HD74LS258 74LS32 

74LS164 Fairchild 74LS164 Raytheon 74LS197 Motorola SN74LS258A Hitachi HD74LS32 
Hitachi HD74LS164 TI SII74lS197 904 National DM74LS258 /Jotorola SII54ALS32 732 
Motorola SN74LS164A 74LS20 Fairchild 74LS20 Raytheon 74LS258 SN54LS32 
National DM74LS164 Hitachi HD74LS20 SGS T74LS258 SN74LS32 
Raytheon 74LS164 Motorola SN74LS20 TI SN74lS258 National DM54ALS32 
SGS T74LS164 National DM74LS20 74LS259 Fairchild 74LS259 DM54LS32 
Signetics 74LS164A Raytheon 74LS20 Motorola SN74LS259 DM74LS32 
TI SII74lS164 891 SGS T74LS20 SGS T74LS259 Raytheon 54LS32 

74LS164A Fairchild 74LS164 TI SII74lS20 839 TI SII74lS259 917 74LS32 
Hitachi HD74LS164 74LS21 Fairchild 74LS21 74LS26 Fairchild 74LS26 SGS T74LS32 
Motorola SN74LS164A Hitachi HD74LS21 Hitachi HD74LS26 Signetics 54LS32 
National DM74LS164 Motorola SN74LS21 Motorola SN74LS26 TI SII54LS32 843 
Raytheon 74LS164 National DM74LS21 National DM74LS26 S1I74lS32 843 
SGS T74LS164 Raytheon 74LS21 Raytheon 74LS26 74LS33 Fairchild 74LS33 
Signetics 74LS164 SGS T74LS21 SGS T74LS26 Motorola SN74LS33 
TI SII74lS164 891 TI SII74lS21 840 TI SII74lS26 841 Raytheon 74LS33 

74LS168A Fairchild 74LS168 74LS240 AMD SN74LS240 74LS260 Fairchild 74LS260 TI S:l74lS33 843 
Hitachi HD74LS168 Fairchild 74LS240 Motorola SN74LS260 74LS365 Fairchild 74LS365A 
Motorola SN74LS168 Hitachi HD74LS240 74LS266 Fairchild 74LS266 Motorola SN74LS365A 
National DM74LS168 MMI 74LS240 Motorola SN74LS266 National DM74LS365 
TI SN74LS168 Motorola SN74lS240 National DM74LS266 Raytheon 74LS365 

74LS169A Fairchild 74LS169 Raytheon 74LS240 Raytheon 74LS266 SGS T74LS365A 
Hitachi HD74LS169 TI SII74LS240 910 RC8242 Signetics 74LS365A 
Motorola SN74LS169 74LS241 AMD SN74LS241 SGS T74LS266 TI Sfl74lS365A 935 
National DM74LS169 Fairchild 74LS241 Signetics N8242 74LS365A Fairchild 74LS365A 

74LS170 Fairchild 74LS170 Hitachi HD74LS241 TI SII74lS266 918 Motorola SN74LS365A 
Motorola SN74LS170 MMI 74LS241 74LS27 Fairchild 74LS27 National DM74LS365 

~ Dlscontmued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your reqUirements. 
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Signetics (Cont'd) 74LS38 SGS T74LS38 74LS76 Hitachi HD74LS76 74S11 Fairchild 74S11 
TI SN74LS38 844 Motorola SN74LS76A Hitachi HD74S11 

74LS365A Raytheon 74LS365 74LS393 Fairchild 74LS393 National DM74LS76 National DM74S11 
SGS T74LS365A Motorola SN74LS393 Raytheon 74LS76 TI SN74S11 836 
Signetics 74LS365 SGS T74LS393 TI SH74LS76A 858 74S112 Fairchild 74S112 
TI SI174LS365A 935 TI SI174LS393 943 74LS83 Fairchild 74LS83A Hitachi HD74S112 

74LS366A Fairchild 74LS366A 74LS395 Fairchild 74LS395 Hitachi HD74LS1B3A Motorola SN74S112 
Motorola SN74LS366A Motorola SN74LS395A H074LS83A National DM74S112 
National DM74LS366 National DM74LS395 Motorola SN74LS83A TI SN74S112 871 
Raytheon 74LS366 Raytheon 74LS395A National DM74LS83A 74S113 Fairchild 74S113 
SGS T74LS366A TI SII74LS395A 943 Raytheon 74LS83 Hitachi HD74S113 
TI SII74LS366A 935 74LS40 Fairchild 74LS40 74LS83A National DM74S113 

74LS367 Fairchild 74LS367A Hitachi HD74LS40 Signetics 74LS83A TI SII74S113 871 
Hitachi HD74LS367 Motorola SN74LS40 TI SH74LS83A 861 74S133 Fairchild 74S133 

HD74LS367A National DM74LS40 74LS83A Fairchild 74LS83A Hitachi HD74S133 
Motorola SN74LS367A Raytheon 74LS40 Hitachi HD74LS183A National DM74S133 
National DM74LS367 SGS T74LS40 HD74LS83A 

TI SN74S133 877 
Raytheon 74LS367 TI SII74LS40 845 Motorola SN74LS83A 

74S134 Hitachi HD74S134 
SGS T74LS367A 74LS42 Fairchild 74LS42 National DM74LS83A 
Signetics 74LS367A Hitachi HD74LS42 Raytheon 74LS83 National DM74S134 

TI SII74LS367A 936 Motorola SN74LS42 74LS83A TI SH74S134 877 

74LS367A Fairchild 74LS367A National DM74LS42 Signetics 74LS83 74S135 Fairchild 74S135 

Hitachi HD74LS367 Raytheon 74LS42 TI SN74LS83A 861 Hitachi HD74S135 

HD74LS367A SGS T74LS42 74LS85 Fairchild 74LS85 National DM74S135 

Motorola SN74LS367A TI SI174LS42 845 Hitachi . HD74LS85 TI SII74S135 878 

National DM74LS367 74LS48 Fairchild 74LS48 Motorola SN74LS85 74S138 AMD SN74S138 

~ 
Raytheon 74LS367 Hitachi HD74LS48 National DM74LS85 Fairchild 74S138 

SGS T74LS367A Motorola SN74LS48 Raytheon 74LS85 National DM74S138 

Signetics 74LS367 National DM74LS48 TI SN74LS85 862 TI SII74S138 880 
r 

TI SI174LS367A 936 SGS T74LS48 74LS86 Fairchild 74LS86 74S139 AMD SN74S139 
(:<:";"" 74LS368 Fairchild 74LS368A TI SH74LS48 847 Hitachi HD74LS86 Fairchild 74S139 r··,,[I;;'.t.,·!' 

I:~I 
Hitachi HD74LS368 74LS490 Fairchild 74LS490 Motorola SN74LS86 National DM74S139 
Motorola SN73LS368A Motorola SN74LS490 National DM74LS86 TI S:174S139 BBO 

,;, 0 SN74LS368A SGS T74LS490 Raytheon 74LS86 74S140 Fairchild 74S140 
National DM74LS368 TI SI174LS490 955 SGS T74LS86 Hitachi HD74S140 

, . Raytheon 74LS368 74LS51 Fairchild 74LS51 TI SN74LS86 862 National DM74S140 
SGS T74LS3 Hitachi HD74LS51 74LS89 Motorola SN74LS89 TI SI174S140 881 
Signetics 74LS368A Motorola SN74LS51 74LS90 Fairchild 74LS90 74S151 AMD SN74S151 . 
TI SII74LS368A 936 National DM74LS51 Motorola SN74LS90 Fairchild 74S151 - 74LS368A Fairchild 74LS368A Raytheon 74LS51 National DM74LS90 Hitachi HD74S151 

I 
Hitachi HD74LS368 SGS T74LS51 Raytheon 74LS90 

National DM74S151 
Motorola SN73LS368A TI SII74LS51 848 SGS T74LS90 

TI SII74S151 884 
SN74LS368A 74LS54 Fairchild 74LS54 TI SN74LS90 864 

74S153 AMD SN74S153 
National DM74LS368 Hitachi HD74LS54 74LS92 Fairchild 74LS92 

Fairchild Hitachi HD74LS92 74S153 
Raytheon 74LS368 Motorola SN74LS54 

Motorola SN74LS92 Hitachi HD74S153 
SGS T74LS3 National DM74LS54 

National DM74LS92 National DM74S153 

WJ 
Signetics 74LS368 Raytheon 74LS54 

Raytheon 74LS92 TI SH74S153 884 
TI SII74LS368A 936 SGS T74LS54 

SGS T74LS92 74S157 AMD SN74S157 
74LS37 Fairchild 74LS37 TI SII74LS54 850 

TI SH74LS92 864 Fairchild 74S157 

1 •. 1 Hitachi HD74LS37 74LS540 Fairchild 74LS540 74LS93 Fairchild 74LS93 Hitachi HD74S157 
Motorola SN74LS37 Motorola SN74LS540 Hitachi HD74LS93 National DM74S157 
National DM74LS37 TI SH74LS540 960 Motorola SN74LS93 TI SH74S157 887 
Raytheon 74LS37 74LS541 Fairchild 74LS541 National DM74LS93 74S158 AMD SN74S158 
SGS T74LS37 Motorola SN74LS541 Raytheon 74LS93 Fairchild 74S158 
TI SII74LS37 844 TI SII74LS541 960 SGS T74LS93 Hitachi HD74S158 

I 
74LS373 AI.lD Sf174LS373 1227 74LS568 AMD AM74LS568 TI SII74LS93 865 National DM74S158 

Fairchild 74LS373 74LS569 AMD AM74LS569 74LS95B· Fairchild 74LS95B TI SII74S158 887 
MMI 74LS373 74LS640 Motorola SN74LS640 Hitachi HD74LS95B 74S168 TI SN74S168 892 
Motorola SN74LS373 Signetics 81125 Motorola SN74LS95B 74S169 TI SH74S169 892 ~ Raytheon 74LS373 N8T125 National DM74LS95B 74S174 AMD SN74S174 
SGS T74LS373 TI SII74LS640 984 Raytheon 74LS95B Fairchild 74S174 TI SII74LS373 937 74LS641 Motorola SN74LS641 SGS T74LS95B Hitachi HD74S174 74LS374 AMD SN74LS374 TI S1I74LS641 984 TI SH74LS95B 866 National DM74S174 Fairchild 74LS374 74LS642 Motorola SN74LS642 74LS96 TI SH74LS96 866 TI SI174S174 895 MMI 74LS374 TI SI174LS642 984 74S00 Fairchild 74S00 74S175 AMD SN74S175 Motorola SN74LS374 74LS645 Motorola SN74LS645 Hitachi HD74S00 Fairchild 74S175 National DM74LS374 TI SN74LS645 984 National DM74S00 
Raytheon 74LS374 74LS670 Fairchild 74LS670 TI SH74S00 833 

Hitachi HD74S175 

SGS T74LS374 Motorola SN74LS670 74S02 Fairchild 74S02 
National DM74S175 

TI SII74LS374 938 National DM74LS670 Hitachi HD74S02 
TI SH74S175 895 

74LS375 Fairchild 74LS375 Raytheon 74LS670 National DM74S02 
74S181 AMD SN74S181 

Motorola SN74LS375 SGS T74LS670 TI SN74S02 833 
Fairchild 93S41C 

Raytheon 74LS375 TI SI174LS670 990 SH74S32 843 
Hitachi HD74S181 

TI SI174LS375 938 74LS73 Hitachi . HD74LS73 74S03 Fairchild 74S03 TI SN74S181 

74LS377 AI.!D SH74LS377 1227 Motorola SN74LS73A Hitachi HD74S03 74S182 Fairchild 74S182 

Fairchild 74LS377 National DM74LS73 National DM74S03 Hitachi HD74S182 

Motorola SN74LS377 Raytheon 74LS73 TI SII74S03 834 MMI 74S182 

Raytheon 74LS377 TI S'174LS73A 856 74S04 Fairchild 74S04 National DM74S182 

SGS T74LS377 74LS74 Fairchild 74LS74 Hitachi HD74S04 TI SII74S182 898 
TI S1I74LS377 939 Hitachi HD74LS74 National DM74S04 74S189 AMD AM27LS03 

74LS378 AMD SN74LS378 HD74LS74A TI SII74S04 834 AM27S03 
Fairchild 74LS378 Motorola SN74LS74A 74S05 Fairchild 74S05 AM54S189 
Motorola SN74LS378 National DM74LS74 

\ 
Hitachi HD74S05 AM74S189 

SGS T74LS378 Raytheon 74LS74 National DM74S05 SN54S189 
Signetics SN74LS378 SGS T74LS74 TI S,mS05 834 SN74S189 
TI SH74LS378 939 TI S1I74LS74A 857 74S08 Fairchild 74S08 Fairchild 54S189 

74LS38 Fairchild 74LS38 74LS75 Hitachi HD74LS75 TI SII74S08 835 74S189 
Hitachi HD74LS38 Motorola SN74LS75 74S10 Fairchild 74S10 93405 
Motorola SN74LS38 National DM74LS75 Hitachi HD74S10 Hitachi HD74S189 
National DM74LS38 Raytheon 74LS75 National DM74S10 MMI' 5561 
Raytheon 74LS38 TI SII74LS75 . 858 TI SH74S10 836 6561 

~ Discontinued 
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Signetics (Cont'd) 74S51 Hitachi HD74S51 82HS181 AMD AM27PS181 82S123 11 TBP18803o 
National DM74S51 AM27S181 440.3955 

74S189 National DM54S189 TI 81174851 848 AM27S181M TBPI8803Dl.t 
DM74S189 74S534 AMD AM74S534 AM27S281 440.3955 

DM7599 74S74 Fairchild 74S74 FairChild 93451M 82S130 Fairchild 93436 

DM8599 Hitachi HD74S74 931451 3652 82S131 AMD AM27S13 

Raytheon RC8225 National DM74S74 F93451 Fairchild 93446 

Signetics 54S189 11 81174874 857 Fujitsu MB7132 3679 Fujitsu MB7053 

TI SN54S189 74S85 TI 81174885 862 IAB7132H 3679 HarriS HM7621 

SN74S189 74S86 Fairchild 74S86 Harris HM7681 Intel 3622 

74S194 AMD SN74S194 Hitachi HD74S86 HI.17681-2 3711 MMI 6306 

FairChild 74S194 National DM74S86 Hitachi HN25089 Motorola MCM7621 

11 811748194 902 TI 81174885 862 Intel 3628 National DM74S571 

74S195 AMD SN74S195 8021 Intel 8021 3628A TI SN74S571 

Fairchild 74S195 NEC-Micro j.lPD8021 3628B 82S137 AMD AM27S33 

93S00C 8243 AMD 8243 M3628 AM27S33M 

National DM74S195 Fujitsu MB8243 MMI 5381-1 AM27S41 

11 811748195 903 Intel 8243 6381-1 3826 Fairchild 93453 

74S196 TI 811748196 903 NEC-Micro j.lPD8243 Motorola MCM7681 93453C 

74S197 TI 811748197 904 825181 AMD AM27PS181 National 87S181 93453M 

74S20 Fairchild 74S20 AM27S181 DM77S181 Fujitsu MB7122 

Hitachi HD74S20 AM27S181M DM87S181 MB7134 

National DM74S20 AM27S281 DM87S228 HarriS HM76165 

TI 81174820 839 Fairchild 93451M Raytheon 29631 HM7643 

74S240 AMD SN74S240 93Z451 3652 29631A H/.17643-2 3705 

MMI 74S240 F93451 29631AM HM7643A 

SI174S240 715 Fujitsu I.IB7132 3679 29633 Hitachi HN25045 

TI SI174S24o 910 I.1B7132H 3679 Signetics 825181 Intel 3625A ~ 
74S241 AMD SN74S241 Harris HM7681 N82S181 M3625 

MMI 74S241 H1.I7681-2 3711 S82HS181 MMI 5353 

SII74S241 715 Hitachi HN25089 S82S181 53S1641 3836 

11 SI174S241 911 Intel 3628 Supertex SM82S181 6353-1 3826 

74S244 AMD AM74S244 3628A TI TBP28S86 6381641 

; 74S251 AMD SN74S251 3628B TBP28S86M 3826.3836 

Hitachi HD74S251 M3628 82HS185 AMD AM27S185 Motorola MCM7643 

National DM74S251 MMI 5381-1 Fujitsu 1.1B7128 3679 MCM7643M 

TI SI174S251 915 6381-1 3826 Harris HM7685 National 74S573 

74S253 AMD SN74S253 Motorola MCM7681 H1A7685-2 3714 DM54S573 

Fairchild 74S253 National 87S181 MMI 53101 DM54S573A 

National DM74S253 DM77S181 63101 DM74S573 

74S257 AMD SN54S257 DM87S181 63S841 3826.3833 NEC-Micro j.lPB426 

I SN74S257 DM87S228 Motorola MCM7685 Raytheon 29641 

Fairchild 74S257 Raytheon 29631 National DM77S185 Signetics 82HS137 

Hitachi HD74S257 29631A DM87S185 N82S137 

National DM7123 29631AM Raytheon 29651 S82HS137 

DM74S257 29633 29651A S82S137 

DM8123 Signetics 82HS181 29651AM TI TBP24841 

Signetics 54S257 N82S181 Signetics N82S185 
440.3958 

I 
TI SII54S257 915 S82HS181 S82HS185 

TBP24841U 
440.3958 

SII74S257 916 S82S181 S82S185 TBP28S41 
74S258 AMD SN74S258 Supertex SM82S181 TI SN54S454 TBP28S41M 

Fairchild 74S258 TI TBP28S86 SN74S454 82S17 AMD AM2701 
Hitachi HD74S258 TBP28S86M TBP24S81 AM27LSOI 
TI SI174S258 917 82HS137 AMD AM27S33 440.3958 AM29720 

74S280 Hitachi HD74S280 AM27S33M TBP2488H.1 Fairchild 93411 
National DM74S280 AM27S41 440.3968 93L411 
TI SII748280 921 Fairchild 93453 82S10 AMD 93415 Intel 3107 

74S301 AMD AM2701 93453C 93425 MMI 5530 
AM27LSOI 93453M AM93415 6530 ! 

AM29720 Fujitsu MB7122 AMI 4015 National DM74S205 ~ 

Fairchild 93411 MB7134 4025 N82S117 
93L411 Harris HM75165 FairChild 93415 N82S17 

Intel 3107 HM7643 93425A S82S117 
MMI 5530 HM7643-2 3705 fujitsu 93415 S82S17 

6530 HM7643A 93425 Signetics 74S301 
National DM74S206 Hitachi HN25045 Hitachi' HlA2510 3789 TI SN54LS300 

N82S117 Intel 3625A H1.I2511 3789 SN54S300 
N82S17 M3625 Intel 2115A SN54S301 
S82S117 MMI 5353 Motorola MCM2115 . SN74206 
S82S17 5381641 3836 MCM93415 SN74LS300 

Signetics 82S17 6353-1 3825 Signetics N82S10 SN74S300 
TI SN54LS300 6381641 N82S110 81174S301 927 

SN54S300 3826.3835 S82S10 82S190 AMD AM27PS191 
SN54S301 Motorola MCM7643 S82S110 AM27PS291 
SN74206 MCM7643M TI SN54S314 AM27S190 
SN74LS300 National 74S573 SN74S314 Fairchild 93510 
SN74S300 DM54S573 82S123 AMD AM27LS19 93Z510 
SI174S301 927 DM54S573A AM27S19 Fujitsu MB7137 

74S32 Fairchild 74S32 DM74S573 Harris HM7603 MBM7138 
74S37 TI 81174S37 844 NEC-Micro j.lPB426 MMI 5331-1 Harris HM76160 
74S373 MMI 74S373 Raytheon 29641 53LS081 MMI 631681 

81174S373 715 Signetics 82S137 6331-1 3826 National DM77S190 
TI SI1748373 937 N82S137 63LS081 DM87S190 

74S374 MMI 74S374 S82HS137 National DM54S288 Raytheon 29680 
SII748374 715 S82S137 DM74S288 29683 

11 SII74S374 938 11 TBP24S41 DM7578 Signetics N82S190 
74S40 Fairchild 74S40 440.3968 DM8578 S82S190 

Hitachi HD74S40 TBP24841'.' Signetics N82S123 Supertex MM82S190 
National DM74S40 440.3968 S82S123 82S191 AMD AM27S191 
11 81174840 845 TBP28S41 Supertex MM74S288 Fairchild 93511 

74S51 Fairchild 74S51 TBP28S41M SM74S288 93Z511 

• Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Signetics (Cont'd) 8T125 Signetics 74LS640 DS8830 National DS8830 HEF4012 Hitachi HD14012 
N8T125 TI DS8830 Motorola MC14012 

82S191 Fujitsu 7138 TI SN74LS640 984 SN75183 National CD4012 
MB7138 8T20 Raytheon RC8T20 +DS8880 National DS8820 RCA CD4012 
MBM7138 8T22 Fairchild 74122 DS8880 SGS HCF4012 

Harris HM76161 9601 Signetics DS8820 SSS SCL4012 
Hitachi HN25169 National DM8601 TI DS8820 Solitron CM4012 
Intel 3636B DM9601 SN75182 Toshiba TC4012 

M3636 Raytheon RF8601 SN75480 HEF4013 Fairchild F4013 
National 87S191 RF9601 HEF400 Motorola MC14000 Hitachi HD14013 

DM77S191 Signetics N8T22 National CD4000 Motorola MC14013 
DM87S191 S8T22 RCA CD4000 National CD4013 

Raytheon 29681 TI SN74122 873 SGS HCF4000 MM74C74 
29681A 9401 Fairchild 9401 SSS SCL4000 OKI MSM4013 

Signetics N82S191 F9401 Solitron CM4000 RCA CD4013 
S82S191 Motorola MC8503 HEF4001 Fairchild F4001 Sanyo LC4013' 

Supertex MM82S191 9403 Fairchild 9403 Hitachi HD14001 SGS HCF4013 
SM82S191 F9403 Motorola MC14001 SSS SCL4013 

TI TBP28S166 AM6012 AMD AM6012 National CD4001 Solitron CM4013 
440.3979 AD AD562 MM74C02 Toshiba TC4013 

82S212 Fairchild 93479 Burr-Brown DAC862 OKI I MSM4001 HEF4014 Fairchild F4014 
Signetics N82S212 Datel DAC-562 RCA CD4001 Hitachi HD14014 

S82S212 DAC-681 Sanyo LC4001B Motorola MC14014 
82S25 AMD 3101 

DAC-681C SGS HCF4001 National CD4014 
3101A 

Harris HI562 SSS SCL4001 RCA CD4014 
31L0101 

H1562-5 Solitron CM4001 SGS HCF4014 
AM27LS02 

MlcroPwr MP562 401.2749 Toshiba TC4001 SSS SCL4014 
AM27S02 

MicroEng MCE-6012 HEF4002 Fairchild F4002 Solitron CM4014 
AM3101 Hitachi HD14002 Toshiba TC4014 
AM3101A Molorola AD562 2759 

Motorola MC14002 HEF4015 Fairchild F4015 
AM5489-1 PMI DAC12 

National CD4002 Hitachi HD14015 
AM54S289 Signetics DAC-312 

RCA CD4002 Motorola MC14015 
AM7489-1 TeledyneP 4068 

SGS HCF4002 National CD4015 
AM74S289 CA3081 Plessey SL3081 

SSS SCL4002 MM74C164 
SN54S289 RCA CA3081 

Solitron CM4002 OKI MSM4015 
SN74S289 SiliconG SG3081 

TI TP4002 RCA CD4015 
Fairchild 54S289 Sprague ULN-2081 

Toshiba TC4002 Sanyo LC4015 
7489 CA3082 Plessey SL3082 HEF4006 Fairchild F3872 1254 SGS HCF4015 
74S289 RCA CA3082 

Motorola MC14006 SSS SCL4015 
Hitachi HD7489 SiliconG SG3082 

RCA CD4006 Sol it ron CM4015 
HD74S289 Sprague ULN-2082 SGS M3872 Toshiba TC4015 

Intel 3101 CA3083 Plessey SL3083 HEF4007 Fairchild F4007 HEF4016 Fairchild F4016 Intersil 5501 SL3183 Hitachi HD14007 F4066 MMI 5560 RCA CA3083 Motorola MC14007 Hitachi HD14016 6560 CA3183 National CD4007 HD14066 Motorola 4064 Signetics CA3183 RCA CD4007 MicroPwr MP7516 National DM5489 SiliconG SG3083 SGS HCF4007 Motorola MC14016 DM54S289 SG3183 SSS SCL4007 MC14066 DM7489 Sprague ULN-2083 Solitron CM4007 National CD4016 DM74S289 CA3089 Hitachi HAl137 Toshiba TC4007 CD4066 DM7589 LA 1230 HEF4008 Fairchild F4008 RCA CD4016 DM8589 Motorola MC1389 Hitachi HD14008 CD4066 MM54S289 National CA3089 Motorola MC14008 Sanyo LC4016 MM74S289 W3089 3325.3327 National CD4008 LC4066 NEC-Electron /.lPB2089 RCA CA3089 MM74C83 SGS HCF4016 . /.lPB2289 Sanyo LA 1230 RCA CD4008 HCF4066 Signetics 3101 LA3089 SGS HCF4008 Signetics HEF4066 3101A 
54S301 

SGS TCA3089 SSS SCL4008 N4066 

7489 
TDA1200 Solitron CM4008 SSS SCL4016 

N3101 
Silica nix CA3089 Toshiba TC4008 SCL4066 

N54S289 TI SN76689 HEF40097 Fairchild F40097 Solitron CM4016 
N74S289 CA3183 Plessey SL3083 Hitachi HD14503 CM4066 
N8225 SL3183 Motorola MC14503 HCF4016 
N8255 RCA CA3083 National CD4503 Toshiba TC4016 
N82S25 CA3183 MM80C97 TC4066 
S3101 Signetics CA3083 RCA CD4503 HEF40161 Fairchild F40161 
S74S289 SiliconG SG3083 HEF40098 Fairchild F40098 Hitachi HD14161 
S8225 SG3183 National MM80C98 Motorola MC14161 
S82S25 Sprague ULN-2083 HEF40106 Fairchild F40014 National CD40161 

TI SN5489 CA3189 RCA CA3189 Hitachi HD14584 MM54C161 
SN54S289 SGS TCA3189 Motorola MC14584 MM74C161 
SN74B9 440.B63 Sprague ULN-3889 National CD40106 RCA CD40161 
SN74S289 DAC-312 AMD AM6012 CD4584 SGS HCF40161 

82S291 MMI 5275-1 AD AD562 MM54C14 SSS SCL4161 
Signetics 87S290 Burr-Brown DAC862 MM74C14 Toshiba TC40161 

82S321 AMD AM27S43 Datel DAC-562 RCA CD40106 HEF40162 ,Fairchild F40162 
Fujitsu MB7142 DAC-681 SGS HCF40106 Hitachi HD14162 
Intel 3632 DAC-681C SSS SCL4584 Motorola MC14162 
Signetics N82S321 Harris HI562 HEF4011 Fairchild F4011 National CD40162 

S82S321 H1562-5 Hitachi HD14011 MM54C162 
87S290 MMI 5275-1 MlcroPwr MP562 401.2749 , Motorola MC14011 MM74C162 

Signetics' 82S291 MicroEng MCE-6012 National CD4011 RCA CD40162 
8T09 Raytheon RC8T09 Molerola AD562 2759 MM74COO SGS HCF40162 

Signetics N8T09 PMI DAC12 OKI MSM4011 SSS SCL4162 
8T10 Fairchild 74173 ,Slgnalics AM6012 33B3 RCA CD4011 Toshiba TC40162 

National DM74173 TeledyneP 4068 Sanyo LC4011 HEF40163 Fairchild F40163 
DM8551 OS8820 National DS8820 SGS HCF4011 Hitachi HD14163 

Raytheon RC8T10 DS8880 SSS SCL4011 Motorola MC14163 
Signetics N8T10 TI DS8820 Solitron CM4011 National CD40163 
TI SN74173 894 SN75182 Toshiba TC4011 MM54C163 

8T125 Motorola SN74LS640 SN75480 HEF4012 Fairchild F4012 MM74C163 
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Signctics (Cont'd) HEF4021 SSS SCL4021 HEF4040 Toshiba TC4040 HEF4051 Datsl IAX-808 Z6ZZ 
Solitron CM4021 HEF4041 Fairchild F4041 Fairchild F4051 

HEF40163 RCA C040163 Toshiba TC4021 F4042 Harris HI1818 
SGS HCF40163 HEF4022 Fairchild F4022 Hitachi H014042 HI508 
SSS SCL4163 Hitachi H014022 Motorola MC14042 HI508A 
Toshiba TC40163 Motorola MC14022 National C04041 Hitachi H014051 

HEF4017 Fairchild F4017 National C04022 C04042 Intersil IH6108 
Hitachi H014017 RCA C04022 RCA C04041 MicroPwr MP7501 
Motorola MC14017 SGS HCF4022 C04042 MP7508 
National C04017 SSS SCL4022 SGS HCF4041 'Motorola MC14051 
RCA C04017 Solitron CM4022 HCF4042 liallanal LF11508 3318 
SGS HCF4017 Toshiba TC4022 Signetics HEF4042 LF13508 
SSS SCL4017 HEF4023 Fairchild F4023 SSS SCL4041 PMI' OMX-88 
Solitron CM4017 Hitachi HD14023 SCL4042 MUX-08 
Toshiba TC4017 Motorola MC14023 Solitron CM4041 MUX-88 

HEF40174 Fairchild F40174 National C04023 CM4042 RCA C04051 
Hitachi H014174 MM74C10 Toshiba TC4042 SGS HCF4051 
Motorola MC14174 RCA C04023 HEF4042 Fairchild F4041 Siliconix OG508 
National C040174 SGS HCF4023 F4042 DG508A Z804 

MM54C174 SSS SCL4023 Hitachi H014042 TeledyneP 4554 
MM74C174 Solitron CM4023 Motorola MC14042 HEF4052 Burr-Brown MPC40 

RCA CD40174 Toshiba TC4023 National C04041 Datal MXD-409 Z622 
SGS HCF40174 HEF4024 Fairchild F4024 C04042 Fairchild F4052 
SSS SCL4174 Hitachi H014024 RCA C04041 Harris HI509 
Toshiba TC40174 Motorola MC14024 C04042 HI509A 

HEF40175 Fairchild F40175 National C04024 SGS HCF4041 Intersil IH6208 
Hitachi H014175 RCA C04024 HCF4042 MicroPwr MP7509 ..----
Motorola MC14175 SGS HCF4024 Signetics HEF4041 Motorola MC14052 
National C040175 SSS SCL4024 SSS SCL4041 !lallanal LF11509 3318 

MM54C175 Solitron CM4024 SCL4042 LF13509 
MM74C175 Toshiba TC4024 Solitron CM4041 PMI MUX-24 

Toshiba TC40175 HEF4025 Fairchild F4025 CM4042 RCA C04052 
HEF4018 .Fairchild F4018 Hitachi H014025 Toshiba TC4042 SGS HCF4052 

I 
Hitachi H014018 Motorola MC14025 HEF4043 Hitachi H014043 Siliconix OG509 
Motorola MC14018 National C04025 

Motorola MC14043 DG509A Z804 
National C04018 RCA C04025 

National C04043 TeledyneP 4553 
RCA C04018 SGS HCF4025 

RCA C04043 HEF4053 Fairchild F4053 
SGS HCF4018 SSS SCL4025 

SGS HCF4043 Motorola MC14053 
SSS SCL4018 Solitron CM4025 

SSS SCL4043 National C04053 
Solitron CM4018 Toshiba TC4025 

Solitron CM4043 RCA C04053 
Toshiba TC4018 

HEF4027 Fairchild F4027 
Toshiba TC4043 SGS HCF4052 rUt 

HEF4019 Fairchild F4019 
Hitachi H014027 

HEF4044 Fairchild F4044 SSS SCL4053 

~ National C04019 Hitachi H014044 Solitron CM4053 
OKI MSM4019 

Motorola MC14027 Motorola MC14044 Toshiba TC4053B 
RCA C04019 

National C04027 National C04044 HEF4059 Hitachi H014569 
Sanyo LC4019 MM74C76 RCA C04044 I Motorola MC14569 ~ SGS HCF4019 OKI MSM4027 SGS HCF4044 RCA C04059 
SSS SCL4019 RCA C04027 SSS SCL4044 HEF4060 Fairchild F40160 ~ Solitron CM4019 Sanyo LC4027 Solitron CM4044 Hitachi H014160 
Toshiba TC4019 SGS HCF4027 Toshiba TC4044 Motorola MC14160 ~ 

HEF40192 Fairchild F4029 SSS SCL4027 HEF4046 Fairchild F4051 National C040160 

~ Motorola MC14029 Solitron CM4027 Motorola MC14051 MM54C160 
National CD40192 HEF4028 Fairchild F4028 National C04051 MM74C160 

C04029 Hitachi H014028 RCA C04051 RCA C040160 
RCA C040192 Motorola MC14028 SGS HCF4051 SGS HCF40160 § 

C04029 National C04028 Signetics HEF4051 SSS SCL4160 
SGS HCF40192 MM74C42 SSS SCL4051 Toshiba TC40160 

HCF4029 OKI MSM4028 Solitron CM4051 HEF4066 Fairchild F4016 
SSS SCL4029 Sanyo LC4028 Toshiba TC4051 F4066 

SCL4192 SGS HCF4028 HEF4047 Fairchild F4047 Hitachi H014016 -
Solitron CM4029 SSS SCL4028 National C04047 HD14066 
Toshiba TC40192 Solitron CM4028 RCA C04047 MicroPwr MP7516 

TC4029 Toshiba TC4028 SGS HCF4047 Motorola MC14016 
HEF40193 ' Fairchild F40193 HEF4029 Fairchild 54H53 Signetics HEF4042 MC14066 

National C040193 National OM54H53 SSS SCL4047 National C04016 
MM54C193 RCA C04029 Solitron CM4047 C04066 
MM74C193 TI Stl541153 849 Toshiba TC4047 RCA C04016 

RCA C040193 HEF4030 Fairchild F4030 HEF4049 Fairchild F4049 C04066 
SGS HCF40193 National CD4030 Hitachi HD14049 Sanyo LC4016 
SSS SCL4193 RCA C04030 Motorola MC14049 LC4066 
Toshiba TC40193 SGS HCF4030 National CD4049 SGS HCF4016 

HEF40194 Fairchild F40194 SSS SCL4030 OKI MSM4049 HCF4066 
Hitachi H014194 Solitron CM4030 RCA C04009 Signetics HEF4016 
Motorola MC14194 Toshiba TC4030 C04049 N4066 
RCA C040194 HEF4035 Fairchild F4035 Sanyo LC4049 SSS SCL4016 
SGS HCF40194 Hitachi H014035 SGS HCF4049 SCL4066 

HEF4020 Fairchild F4020 Motorola MC14035 SSS SCL4049 Solitron CM4016 
Hitachi H014020 National C04035 Solitron CM4049 CM4066 
Motorola MC14020 RCA C04035 Toshiba TC4049 HCF4016 
National C04020 SGS HCF4035 HEF4050 Fairchild F4050 Toshiba TC4016 
RCA C04020 SSS SCL4035 Hitachi HD14050 TC4066 
SGS HCF4020 Solitron CM4035 Motorola MC14050 HEF4067 AD A07506 
SSS SCL4020 Toshiba TC4035 National C04050 Burr-Brown MPC16S 
Solitron CM4020 HEF4040 Fairchild F4040 RCA C04010 Datsl 1.IV-1606 Z6ZZ 
Toshiba TC4020 Hitachi H014040 CD4050 1.IX-1606 Z6ZZ 

HEF4021 Fairchild F4021 Motorola MC14040 SGS HCF4050 Fairchild F4067 
Hitachi H014021 National C04040 SSS SCL4050 Harris HI1840 
Motorola MC14021 RCA C04040 Solitron CM4050 HI506 
National C04021 SGS HCF4040 Toshiba TC4050 HI506A 
RCA C04021 SSS SCL4040 HEF4051 AD A07501 Intersil IH6116 
SGS' HCF4021 Solitron CM4040 Burr-Brown MPC8S MicroPwr MP7506 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Ie MASTER 
'.'anulacturer Reptacament Ie Master Manufacturer Replacement 
Devlca Sourca Davlca Paga Device Sourca Davlce 

Signetics 

HEF4067 Motorola 
PMI 
RCA 
SGS 
Siliconix 

HEF4068 Fairchild 
Hitachi 
Motorola 
RCA 
SGS 
SSS 

Solitron 
TI 
Toshiba 

HEF4069 Fairchild 
Hitachi 
Motorola 
National 

OKI 
RCA 
Sanyo 
SGS 

SSS 

Solitron 
Toshiba 

HEF4070 Fairchild 
Hitachi 
Motorola 
National 

RCA 
SGS 
SSS 
Solitron 

HEF4071 Fairchild 
Hitachi 
Motorola 
National 

OKI 
RCA 
Sanyo 
SGS 
SSS 
Solitron 
Toshiba 

HEF4072 Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
SSS 
Toshiba 

HEF4073 Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
SSS 
Solitron 
Toshiba 

HEF4075 Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
SSS 
Solitron 
Toshiba 

HEF4076 Fairchild 
Hitachi 
Motorola 
National 

RCA 
SGS 
SSS 
Solitron 
Toshiba 

HEF4077 Fairchild 

• Dlscontmued 

(Cont'd) HEF4077 

MC14067 
MUX-16 
CD4067 
HCF4067 
DG506 
F4068 HEF4078 
HD14068 
MC14068 
CD4068 
HCF4068 
SCL4068 
SCL4412 
CM4068 
UCN4810 HEF4081 
TC4068 
F40G9 
HD14069 
MC14069 
CD4069 
MM54C04 
MM74C04 
MSM4069 
CD4069 
LC4069 
HC4069 
HCF4069 HEF4082 
SCL4069 
SCL4449 
CM4069 
TC40G9 
F4070 
HD14070 
MC14070 
CD4070 HEF4085 
MM74C86 
CD4070 
HCF4070 
SCL4070 
CM4070 
F4071 HEF4086 
HD14071 
MC14071 
CD4071 
MM74C32 
MSM4071 . HEF4093 
CD4071 
LC4071 
HCF4071 
SCL4071 
CM4071 
TC4071 
F4072 
HD14072 
MC14072 
CD4072 HEF4094 
CD4072 
HCF4072 
SCL4072 
TC4072 
F4073 
HD14073 HEF4104 
MC14073 
CD4073 
CD4073 
HCF4073 
SCL4073 
CM4073 
TC4073 HEF4502 
F4075 
HD14075 
MC14075 
CD4075 
CD4075 HEF4505 
HCF4075 HEF4508 
SCL4075 
CM4075 
TC4075 
F4076 
HD14076 
MC14076 
CD4076 
MM54C173 
MM74C173 
CD4076 
HCF4076 
SCL4076 HEF4510 
CM4076 
TC4076 
F4077 

Hitachi 
Motorola 
National 
RCA 
SGS 
SSS 
Solitron 
Fairchild 
Hitachi 
Motorola 
RCA 
SGS 
SSS 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 

OKI 
RCA 
Sanyo 
SGS 
SSS 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
SSS 
Toshiba 
Fairchild 
National 
RCA 
SGS 
SSS 
Toshiba 
Fairchild 
RCA 
SGS 
SSS 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
OKI 
RCA 
Sanyo 
SGS 
SSS 
Toshiba 
Hitachi 
Motorola 
RCA 
SGS 
SSS 
Toshiba 
Fairchild 
GTEMicro 
Mitel 
Motorola 
National 
RCA 
SGS 
Hitachi 
Motorola 
RCA 
SGS 
SSS 
Motorola 
Hitachi 

Motorola 
National 
RCA 
SGS 
Signetics 

SSS 
Solitron 
TI 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 

HD14077 
MC14077 
CD4077 
CD4077 
HCF4077 
SCL4077 
CM4077 
F4078 
HD14078 
MC14078 
CD4078 
HCF4078 
SCL4078 
CM4078 
TC4078 
F4081 
HD14081 
MC14081 
CD4081 
MM74C08 
MSM4081 
CD4081 
LC4081 
HCF4081 
SCL4081 
CM4081 
TC4081 
F4082 
HD14082 
MC14082 
CD4082 
CD4082 
HCF4082 
SCL4082 
TC4082 
F4085 
CD4085 
CD4085 
HCF4085 
SCL4085 
TC4085 
F4086 
CD4086 
HCF4086 
SCL4086 
TC4086 
F4093 
HD14093 
MC14093 
CD4093 
MSM4093 
CD4093 
LC4093 
HCF4093 
SCL4093 
TC4093 
HD14094 
MC14094 
CD4094 
HCF4094 
SCL4094 
TC4094 
F4104 
G4104 
MD4104 
MC14504 
MM4104 
CD40109 
HCF40109 
HD14502 
MC14502 
CD4502 
HCF4502 
SCL4502 
MC14505 
HD14508 
HD74147 
MC14508 
DM74147 
CD4508 
HCF4508 
74147 
N82147 
SCL4508 
CM4508 
81174147 
TC4508 
F4510 
HD14510 
MC14510 
CD4510 

Ie Mastor Manufacturer Roplacomant 
Page Devlca Source Device 

HEF4510 

HEF4511 

HEF4514 

HEF4515 

HEF4516 

HEF4517 

HEF4518 

HEF4519 

HEF4520 

HEF4521 

HEF4522 

882 

HEF4526 

RCA 
SGS 
SSS 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Mitel 
MMI 
Motorola 
National 
NEC-Micro 
RCA 
SGS 
SSS 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
SSS 
Solitron 
Toshiba 
Fairchild 
flitachi 
Motorola 
National 
RCA 
SGS 
SSS 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
SSS 
Solitron 
Toshiba 
Hitachi 
Motorola 
RCA 
SSS 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
SSS 
Solitron 
Toshiba 
Hitachi 

Motorola 
National 
RCA 
Fairchild 
Hitachi 
Motorola 
National 
OKI 
RCA 
Sanyo 
SGS 
SSS 
Solitron 
Toshiba 
Fairchild 
Motorola 
RCA 

SGS " 
SSS 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SSS 
Toshiba 
Fairchild 
Hitachi 
Motorola. 
National. 

CD4510 
HCF4510 
SCL4510 
CM4510 
TC4510 
F4511 
HD14511 
MD4511 
4511 
MC14511 
CD4511 
!,PD4511 
CD4511 
HCF4511 
SCL4511 
CM4511 
TC4511 
F4514 
HD14514 
MC14514 
CD4514 
CD4514 
HCF4514 
SCL4514 
CM4514 
TC4514 
F4515 
HD14515 
MC14515 
CD4515 
CD4515 
HCF4515 
SCL4515 
CM4515 
TC4515 
F4516 
HD14516 
MC14516 
CD4516 
CD4516 
HCF4516 
SCL4516 
CM4516 
TC4516 
HD14517 
MC14517 
CD4517 
SCL4517 
F4518 
HD14518 
MC14518 
CD4518 
CD4518 
HCF4518 
SCL4518 
CM4518 
TC4518 
HD14519 
HD4519 
MC14519 
CD4519 
CD4519 
F4520 
HD14520 
MC14520 
CD4520 
MSM4520 
CD4520 
LC4520 
HCF4520 
SCL4520 
CM4520 
TC4520 
F4521 
MC14521 
CD4045 
HCF4045 
SCL4445 
CM4045 
TC4521 
F4522 
HD14522 
MC14522 
CD4522 
CD4522 
SCL4522 
TC4522 
F4526 
HD14526 
MC14526 
CD4526 

Ie Master Manufacturer Replacement 
Page Device Source' Device 

HEF4526 

HEF4527 

HEF4528 

HEF4531 

HEF4532 

HEF4534 

HEF4538 

HEF4539 

HEF4543 

HEF4555 

HEF4556 

HEF4557 

HEF4585 

. HEF4591 

HEF4720 
HEF4724 
HEF4731 

INS2652 
ISP-8A1600 
LF155 

LF156 

SSS 
Toshiba 
Fairchild' 
Hitachi 
Motorola 
National 
RCA 
SGS 
SSS 
Toshiba 

Fairchild 
Hitachi 
Motorola 
National 

RCA 
SGS 
SSS 
Toshiba 
Fairchild 
Hitachi 
Motorola 
RCA 
SGS 
SSS 
Toshiba 
Fairchild 
Hitachi 
Motorola 
RCA 
SGS 
SSS 
Toshiba 
Hitachi 
Motorola 
Motorola 
National 
OKI 
Fairchild 
Hitachi 
Motorola 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 

Toshiba 
Fairchild 
Hitachi 
Motorola 
RCA 
SGS 
SSS 
Toshiba 
Fairchild 
Motoro!a 
RCA 
SGS 
SSS 
Toshiba 
Fairchild 
Hitachi 
Motorola 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SSS 
Toshiba 
Motorola 
RCA 
Fairchild 
Fairchild 
Fairchild 
National 
RCA 
SGS 
National 
National 
AMD 
Intersil 
Motorola 
Iialional 
PMI 
AMD 
Intersil 
MicroPwr 

SCL4526 
TC4526 
F4527 
HD14527 
MC14527 
CD4527 
CD4527 
HCF4527 
SCL4527 
TC4527 
TR4527 
F4528 
HD14528 
MC14528 
CD4528 
MM74C221 
CD4098 
HCF4098 
SCL4528 
TC4528 
F4531 
HD14531 
MC14531 
CD40101 
HCF40101 
SCL4531 
TC4531 
F4532 
HD14532 
MC14532 
CD4532 
HCF4532 
SCL4532 
TC4532 
HD14534 
MC14534 
MC14538 
CD4538 
MSM4538 
F4539 
HD14539 
MC14539 
TC4539 
F4543 
HD14543 
MC14543 
CD4543 
CD4055 
CD4056 
CD4543 
TC4543 
F4555 
HD14555 
MC14555 
CD4555 
HCF4555 
SCL4555 
TC4555 
F4556 
MC14556 
CD4556 
HCF4556 
SCL4556 
TC4556 
F4557 
HD14557 
MC14557 
F40085 
HD14585 
MC14585 
MM74C85 
CD4585 
SCL4585 
TC4585 
MC14541B 
CD4541B 
F4720 
F4727 
F4031 
CD4031 
CD4031 
HCF4031 
2652 
ISP-8A1600 
LF155 
LF155 
LF155 
LF155 
PM155 
LF156 
LF156 
OP-16 

Ie MISter 
Page 

3309 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORV 
MlRuflctunr Replacament IC r.last&r Manufacturer rouplHamont IC !.laster l.Ianufaclunr RejiliCemenl IC Muter Manufacturer Raplaeamenl IClAnter 
Davlce Source DevIce Paga DevIce Sourca Devlca Paga Davlca Source Davlci Paga Davlca Sourca Davlca PI~a 

SigncticG (Cont'd) LM139 SiliconG SG139 LM2901 Fairchild /LA2901 LM319 NEC-Electron /LPC319 
TI LM139 /LA3302 LM324 AMD LM324 

LF156 Motorola LF156 LM15B Motorola LM15B Motorola LM2901 Exar XR3403 3207 
IIalional lF156 3309 National LM15BA MC3302 XR3403C 
PMI OP-16 Raytheon RM4139 National LM2901 Fairchild /LA324 

PM156 RCA CA15BA LM3302 /LA3403 
LF355 AMD LF355 TI LM15B NEC-Electron /LPC2901 Motorola LM324 

Intersil LF355 LM1B70 Nalional W1870 3325.3328 PMI CMP-04 MC3403 
Motorola LF355 ~LM1B80 National LM1BBO Raytheon LM2901 National LM324 
lIallo~al lF355 3309 LM193 Fairchild FC193A RV3302 NEC-Electron /LPC324 
PMI PM355 /LA193 RCA CA3302 NEC-Micro /LPC324 

LF356 AMD LF356 Motorola LM193 Signetics MC3302 Raytheon LM324 
Intersil LF356 lIalional If.I193A 3317 SiliconG SG3302 RC3403 
Motorola LF356 TI LM193 TI LM2901 RC4137 
Ilalional lF356 3309 LM201 AMD 74B LM3302 RCA CA324 
PMI PM356 W201 W2C02 Fairchiid /LA2G02 LM324 

LH2101 AMD LH2101 AD AD201 Hitachi HA17902 Sanyo LA6324 
Intersil LH2101 Fairchild /LA201 Motorola LM2902 Signetics MC3403 
National LH2101 /LA74B National LM2902 SiliconG SG324 
Raytheon LH2101 Intersil LM74B NEC-Electron /LPC2902 TI LM324 

LH230B Intersil LH230B /LA74B Raytheon LM2902 MC3403 
lIalional lH230B 3342 Motorola LM201 TI LM2902 LM35B Motorola LM35B 
PMI PM230B MC174B LM2903 AMD LM311 National LM35BA 

LM10l AMD LM10l National LM201 AD AD311 NEC-Electron /LPC35B 
AD AD10l LM74B Fairchild /LA2903 RCA CA35BA 
Fairchild /LA101 Plessey SL74B /LA311 LM35B 

Intersil AD10l Raytheon RM74B Intersil LM311 Sanyo LA635B 

Motorola LM10l RCA CA201 Motorola LM2903 Signetics NE532 

Raytheon LM101 CA74B LM311 TI LM358 

'SiliconG SG10l LM74B llational lI.12903 3317 LM381 /lalianal W381 3325.3328 

TI LM10l Signetics /LA748 W311 3317 LM382 /lalional 1I.1382 3325.3327 

Thomson-CSF SFC2101 SiliconG SG201 NEC-Electron /LPC271 LM387 /Ialional W3S7 3325.3327 

LM10B AMD LM108 SG74B /LPC311 LM393 Fairchild /LA393 

AD ADloa 3153 TI LM201 PMI PM311 Motorola LM393 

Fairchild /LA10B SN7274BP Raytheon LM311 lIalianal lI.I393 3317 

/LA725 /LA74B RCA CA311 Sanyo LA6393 

Intel ISBC10B Thomson-CSF SFC2201 LM311 TI LM393 

Intersil ICL lOB SFC274B Signetics LM311 MC140B AMD 140B 

LM10B ~LM207 AMD LM207 SiliconG SG311 1508 

MicroPwr MP5501 National LM207 TI LM2903 AM150B 

MP5505 RCA CA207 LM311 SSS1408 

1,IP55oa 401.3292 SiliconG SG207 Thomson-CSF SFC2311 AD AD1408 

OP-05 TI SN55207 SFC3111 ADDAC-08 3164 

OPOB Thomson-CSF SFC2207 LM2904 Motorola LM2904 Datel DAC-08B 

Motorola LM10B LM20B AMD LM20B National LM2904 DAC-IBBC 

National LM10B AD A0208 3153 RCA CA2904 DAC-ICBB 
OAC-IC8BC 2621 

I LM10BA Fairchild /LA20B TI LM2904 
DAC-ICBBM 

NEC-Electron /LPC154 MicroPwr MP5505 LM293 Fairchild /LA293 Fairchild DAC-OB 
PMI OP-05 1,IP5508 401.3292 Motorola LM293 

MAOB02M 
OP-06 OP-05 National W293 3317 /LAOBOl 
OP-07 OPOB TI LM293 

/LAOB02 
OP-OB Motorola LM20B LM301 AD AD301 Motorola DAC-OB 
OPOl National LM20B Fairchild LM301 MC1408 
PM10B PMI OP-OB /LA301A MC150B 
PM725 OP05 Intersil AD301 National DAC-OBOO 

Raytheon LM10B PM20B Motorola LM301 DAC0800 3320 
RC725 SiliconG SG20B National LM301 DACOBol 
RM725 TI /LA714 LM301A DAC0802 3320 

RCA CA3493 3351 LM211 AMD LM211 NEC-Electron /LPC157 DACOB06 
SiliconG SG108 AD AD211 /LPC301 DACOB07 
TI /LA7 l4 Motorola LM211 Raytheon LM301 DAC0808 3320 

LMlll AMD LMlll Iialional W211 3317 RCA CA301 NEC-Electron /LPC624 
AD ADlll PMI PM211 LM301 PMI DAC-OB 
Fairchild /LAlll RCA LM211 SiliconG SG301 DAC-09 
Intersil LMlll SiliconG SG211 TI LM301 DAC-1408 
MicroPwr COMP-Ol TI LM211 LM301A DAC-150B 

. COMP-02 Thomson-CSF SFC2211 Thomson-CSF SFC2301 DAC140B 
Motorola LMlll LM2l9 AMD LM219 Toshiba TA7506 DAC150B 
IIalional ' lI.t111 3317 /lational 1I.1219 3317 LM311 AMD LM311 Raytheon DAC-OB 
PMI PMlll LM224 AMD LM224 AD AD311 Signetics MC150B 
Raytheon LMlll Fairchild /LA224 Fairchild /LA2903 SE5008 
SiliconG SGlll Motorola LM224 /LA311 SE5009 
TI LMlll National LM224 Intersil LM311 MC1456 Dalal AM-46o-2 2622 
Thomson-CSF SFC2111 Raytheon LM224 Motorola LM2903 Harris HA-2605 3226.3287 

LMl19 AMD LMl19 RCA CA224 LM311 Intersil HA-2602 
Il3l1onal Hl1l9 3317 SiliconG SG224 'lalional LU2903 3317 HA-2605 

LM124A AMD LM124A TI LM224 W3ll 3317 HA2605 
Motorola LM124A LM239 AMD LM239 NEC-Electron /LPC271 Motorola MC1456 
National LM124A Fairchild /LA239 /LPC311 SiliconG SG1456 
Raytheon LM124A Motorola LM239 PMI PM311 TI MC1456 
RCA CA124A I/alional W239 3317 Raytheon LM311 MC145B AMD 145B 
SiliconG SG124 PMI CMP-04 RCA CA311 1558 
TI LM124A PM239 LM311 AM145B 

LM139 AMD LM139 Raytheon LM239 Signetics LM2903 Exar XR145B 
Fairchild /LA139 RCA CA239 SiliconG SG3l1 XR1588 
Motorola LM139 SiliconG SG239 TI LM2903 XR4558 
Nallonal W139 3317 TI LM239 LM311 Fairchild /LA145B 
PMI CMP-04 LM25B Motorola LM25B Thomson-CSF SFC2311 /LA1558 

PM139 National- LM25BA SFC3111 Harris HA-265o 3234.3287 
Raytheon LM139 RCA CA258A LM319 AMD LM319 HA-2655 3234.3287 
RCA CA139 TI LM25B , Iialional lI.I319 3317 HA-2665 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Ie MASTER 
Manufacturer Reptacement tC Master Manutacturer Replacement ICMaster Manufacturer Replacement IC Master Manufacturer R'placement IC Muter 
Device Source Device Page Device Source Device Page Device Source Device Page Device Source Device Page 

Signetics (Cont'd) MC1508 AMD 1408 MC1596 National LM1496 N3101 Motorola 4064 
1508 LM1596 National DM5489 

MC1458 Hitachi HA 17458 AM1508 Plessey SL 1496 DM54S289 
Motorola MC1458 SSS1408 SL 1596 DM7489 

MC1558 P:D AD1408 Signetics MC1496 DM74S289 
MC4558 ADDAC-OB 3164 SiliconG SG1496 DM7589 
MC4558C Datel DAC-08B SG1596 DM8589 
RC1558 DAC-18BC MC3302 Fairchild IlA2901 MM54S289 
RC4558 DAC-IC8B IlA3302 

MM74S289 National LM1458 OAC-IC8RC 2621 Motorola LM2901 
LM1558 DAC-IC8BM MC3302 NEC-Electron IlPB2089 

NEC-Electron IlPC1458 Fairchild DAC-08 National LM2901 IlPB2289 

IlPC4558 MA0802M LM3302 Signetics 3101 
PMI OP-14 IlA0801 NEC-Electron IlPC290 1 3101A 

PM1458 IlA0802 PMI CMP-04 54S301 
PM1558 Motorola DAC-08 Raytheon LM2901 7489 

Raytheon RC1458 MC1408 RV3302 82S25 
RC1558 MC1508 RCA CA3302 N54S289 . 
RC4558 National DAC-0800 Signetics LM2901 N74S289 
RM1558 DACOBOO 3320 SiliconG SG3302 N8225 
RM4558 DAC0801 TI LM2901 N8255 

RCA CA1458 DACOB02 3320 LM3302 N82S25 
CA 1558 DAC0806 MC3303 Fairchild IlA3303 

S3101 LM1458 DAC0807 Motorola MC3303 
S745289 LM1558 OAC0808 3320 TI MC3303 

RC4558 NEC-Electron IlPC624 MC3403 AMD LM324 S8225 

SSS1458 PMI DAC-08 Exar XR3403 3207 S82S25 
---:-- SSS1558 XR3403C TI SN5489 DAC-09 

-
Sanyo LA6458A DAC-1408 Fairchild IlA324 SN54S289 
Signetics . MC1558 DAC-1508 IlA3403 SI17489 440.863 

NE4558 DAC1408 Motorola LM324 SN74S289 
SiliconG SG1458 DAC1508 MC3403 N4066 Fairchild F4016 

SG1558 Raytheon DAC-08 National LM324 F4066 

~- TI MC1458 Signetics MC1408 NEC-Electron IlPC324 Hitachi HD14016 

f.;'':~ 
MC1558 SE5008 NEC-Micro IlPC324 HD14066 
RC4558 SE5009 Raytheon LM324 MicroPwr MP7516 L;,,:'In" RM4558 MC1556 Harris HA-2600 3226.3287 RC3403 Motorola MC14016 

r::; MC1488 AMD MC1488 Intersil HA2600 RC4137 MC14066 

~" 
Exar XR1488 3188 Motorola MC1556 RCA CA324 

National CD4016 Fairchild IlA1488 SiliconG SG1556 LM324 
"- Harris HA 1488 Sanyo LA6324 CD4066 

:'1 
Hitachi HD75188 

TeledyneP 1326 
Signetics LM324 RCA CD4016 

TI MC1556 
1.I010roia I.IC1488 2753 MC1558 AMD 1458 SiliconG SG324 CD4066 

,'P,', • Nalional DS1488 1558 TI LM324 Sanyo LC4016 
Raytheon RM1488 AM1458 MC3403 LC4066 

<,0 SiliconG SG1488 Exar XR1458 MC3410 1.I010roia f.1C3410 2759 SGS HCF4016 
~J'l;' TI MC1488 MC3503 Exar XR3503 3207 HCF4066 ;·'W XR1588 

SN75188 
XR4558 Motorola MC3503 Signetics HEF4016 

'"~' MC1489 AMD MC1489 
Fairchild IlA1458 

Raytheon RC3503 HEF4066 ..... -
Exar XR1489 RM3503 

~. IlA1558 SSS SCL4016 
XR1489A 3188 

Harris HA-2650 3234.3287 
RM4137 SCL4066 7;, Fairchild IlA1489 SiliconG SG3503 

,,~ IlA1489A HA-2655 3234.3287 TI MC3503 
Solitron CM4016 

Hitachi' HD75189 HA-2665 MC3510 Datel DAC-IC10BM 
CM4066 .;,,;!!., Molorola fr1C1489 2753 Hitachi HA 17458 "'olorola P.lC351 0 2759 HCF4016 

1:7' 
MC1489A 2753 Motorola MC1458 Signatics tlE5410 3413 Toshiba TC4016 

. ,', \I'\'~ '~'{',J" National DS1489 MC1558 SE5410 3413 TC4066 
'.':',:".~:';'~, 

DS1489A MC4558 N10145 Fairchild F10145A N54S289 AMD 3101 :-: ",r.tY~~::< Signetics MC1489A MC4558C 1,1010rola MCU10145 3839 3101A 
{""', SiliconG SG1489 RC 1558 N10149 Fairchild F10416 31L0101 

SG1489A RC4558 Motorola MCM10149 AM27LS02 
TI MC1489A National LM1458 Signetics 10149 AM27S02 

SN75189 LM1558 +N2901A AMO AM2901A 1201 AM3101 
SN75189A NEC-Electron IlPC 1458 Fairchild 29F01 AM3101A 
SN85189 IlPC4558 F2901A AM5489-1 

MC1489A AMD MC1489 PMI OP-14 National IDM2901A AM54S289 
Exar XR1489 PM1458 N3001 Intel 3001 AM7489-1 

XR1489A 3188 PM1558 Signetics 3001 
Fairchild IlA1489 Raytheon RC145B N3002 Intel 3002 

AM74S289 

IlA1489A RC1558 Signetics 3002 SN54S289 

Hitachi HD75189 aC4558 N3101 AMD 3101 SN74S289 

Molorola MC1489 2753 RM1558 3101A Fairchild 54S289 

MC1489A 2753 RM4558 31L0101 7489 
National DS1489 RCA CA1458 AM27LS02 74S289 

DS1489A CA1558 AM27S02 Hitachi HD7489 
Signetics MC1489 LM1458 AM3101 HD74S289 
SiliconG SG1489 LM1558 AM3101A Intel 3101 

SG1489A RC4558 AM5489-1 Intersil 5501 
TI MC1489A SSS1458 AM54S289 MMI 5560 

SN75189 SSS1558 AM7489-1 6560 
SN75189A Sanyo LA6458A AM74S289 Motorola 4064 
SN85189 Signetics MC1458 SN54S289 National DM5489 

MC1496 Fairchild IlA796 NE4558 SN74S289 DM54S289 
Motorola MC1496 SiliconG SG1458 Fairchild 54S289 

DM7489 MC1596 SG1558 7489 
National LM1496 TI MC1458 74S289 DM74S289 

LM1596 MC1558 Hitachi HD7489 DM7589 

Plessey SL 1496 . RC4558 HD74S289 DM8589 
SL 1596 RM4558 Intel 3101 MM54S289 

Signetics MC1596 MC1596 Fairchild IlA796 Intersil 5501 MM74S289 
SiliconG SG1496 Motorola MC1496 MMI 5560 NEC-Electron IlPB2089 

SG1596 MC1596 6560 IlPB2289 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Signetic!l (Cont'd) N82148 Signetics 54148 N8255 AMD 3101 N82S10 Intel 2115A 
74148 3101A Motorola MCM2115 

N54S289 Signetics 3101 TI SN54148 883 31L010l MCM93415 
3101A SI174148 883 AM27LS02 Signetics 82S10 
54S301 N8224 Fairchild 748B AM27S02 N82S110 
7489 Motorola MC4002 AM3101 S82S10 
82S25 National DM7488 AM3101A S82S110 
N3101 Signetics 7488 AM5489-1 TI SN54S314 
N74S289 TI SN7488 AM54S289 SN74S314 
N8225 SN7488A 863 AM7489-1 NB2S100 Fairchild 93459 
N8255 N8225 AMD 3101 AM74S289 Signetics S82S100 
N82S25 3101A SN54S289 N82S101 Fairchild 93458 
S3101 31L010l SN74S289 Signetics S82S101 
S74S289 AM27LS02 Fairchild 54S289 N82S110 AMD 93415 
S8225 AM27S02 7489 93425 
S82S25 AM3101 74S28g AM93415 

TI SN5489 AM3101A Hitachi HD7489 AMI 4015 
SN54S289 AM5489-1 HD74S289 4025 
SII7489 440.863 AM54S289 Intel 3101 Fairchild 93415 
SN74S289 AM74B9-1 Intersil 5501 93425A 

N74S289 AMD 3101 AM74S289 MMI 5560 Fujitsu 93415 
310tA SN54S289 6560 93425 
31L010l SN74S289 Motorola 4064 Hitachi HU2510 3789 
AM27LS02 Fairchild 54S289 National DM5489 HM2511 3789 
AM27S02 7489 DM54S289 Intel 2115A 
AM3101 74S289 DM74B9 Motorola MCM2115 
AM3101A Hitachi HD7489 DM74S289 MCM93415 
AM5489-1 HD74S289 DM7589 Signetics 82S10 
AM54S289 Intel 3101 DM8589 N82S10 
AM7489-1 Intersil 5501 MM94S289 S82S10 
AM74S289 MMI 5560 MM74S289 S82S110 
SN54S289 6560 NEC-Electron J.LPB2089 TI SN54S314 
SN74S289 Motorola 4064 J.LPB2289 SN74S314 

Fairchild 54S289 . National DM5489 Signetics 3101 N82S115 AMD AM27S15 
7489 DM54S289 3101A Harris HM7647R 
74S289 DM7489 54S301 Signetics S82S115 

Hitachi HD7489 DM74S289 7489 N825116 AMD AM27L500 
HD745289 DM7589 82S25 AM29721 

lritel 3101 DM8589 N3101 Fairchild 93421 
Intersil 5501 MM54S289 N54S289 93L420 
MMI 5560 MM74S289 N74S289 93L421 

6560 NEC-Electron J.LPB2089 N8225 Intel 3106 
Motorola 4064 J.LPB2289 N82S25 MMI 5531 
National DM5489 Signetics 3101 S3101 6531 DM54S289 

DM7489 
310tA 5745289 Motorola 4256 

DM74S289 
54S301 S8225 National 93L420 

DM7589 
7489 S82525 93L421 

DM8589 
82S25 TI SN5489 DM54S200 

MM545289 
N3101 5N54S289 DM745200 

MM74S289 N54S289 SN7489 440.863 NEC-Electron J.LPB2200 

NEC-Electron J.LPB2089 N74S289 5N74S289 5ignetics 545200 

J.LPB2289 N8255 N8262 Raytheon RC8262 54S201 

5ignetics 3101 N82525 N8266 Raytheon RC8266 74200 

3101A 53101 N8271 Fairchild 74179 N82516 

545301 5745289 Raytheon RC8271 5825116 

7489 58225 TI SI174179 897 582516 

82525 582525 N8273 Raytheon RC8273 TI 5N54L5200 

N3101 TI 5N5489 N8274 Raytheon RC8274 5N54S200 

N545289 5N54S289 N8277 Fairchild 9328 5N54S201 

N8225 SN7489 440.863 Raytheon RC8277 5N74L5200 
N8255 5N745289 N8280 Fairchild 74176 5N74S200 
N82S25 N8230 Fairchild 9312 96176 SN74S201 440.905 
S3101 National DM8312 National DM74176 N82S123 AMD AM27L519 
574S289 DM9312 DM8280 AM27519 
S8225 Raytheon RC8230 Raytheon RC8280 Harris HM7603 
582S25 RC9312 Signetics 74176 MMI 5331-1 

TI 5N5489 RM8230 TI SN74176 896 53L5081 
SN54S289 RM9312 N8281 Fairchild 74177 6331-1 3826 
SI17489 440.863 TI SN29312 National DM74177 63L5081 
SN74S289 SN39312 DM8281 National DM54S288 

N8202 Raytheon RC8202 N8233 Raytheon RC8233 Raytheon RC8281 DM74S288 
N8204 MMI 6246-1 N8234 Raytheon RC8234 5ignetics 74177 DM7578 
N8205 MMI 6247-1 N8242 Fairchild 74L5266 TI SN74177 896 DM8578 
N82147 Hitachi HD14508 Motorola SN74LS266 N82H5195 AMD 27S41 5ignetics 825123 

HD74147 National DM74LS266 N82L5181 Fairchild 93L451 S825123 
Motorola MC14508 Raytheon 74LS266 Signetics S82LS181 5upertex MM745288 I 

National DM74147 RC8242 TI TBP28L86 SM74S288 
RCA CD4508 SGS T74L5266 440,3972 TI TBP18S030 
SGS HCF4508 Signetics 74LS266 N82S09 Fairchild 93419 440,3965 
Signetics 74147 TI SN74LS266 918 Signetics S82S09 TBP18S030M 

HEF4508 N8243 Raytheon RC8243 N82S10 AMD 93415 440.3965 
SSS SCL4508 N8250 Raytheon RC8250 93425 N82S126 AMD AM27S20 
Solitron CM4508 N8252 Fairchild 9031 AM93415 Fairchild 93417 
TI SII74147 882 9301 AMI 4015 Fujitsu MB7057 
Toshiba TC4508 National DM8301 4025 Harris HM7610 

N82148 Fairchild 9318 DM9301 Fairchild 93415 H"'7610-2 3696 
Hitachi HD74148 Raytheon RC8252 93425A Intel M3601 
National DM54148 RM8252 Fujitsu 93415 MMI 5300-1 

DM7414B Signetics S8252 93425 6300-1 3826 
DMB31B TI SN29301 Hitachi HM2510 3789 National DM54S387 
DM9318 5N39301 HM2511 3789 DM74S387 

• Discontinued The manufacturers report their deVices can be used as direct replacements . 
Performance details often differ, so compare the specifications considering your reqUirements. 
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Signetics ' (Cont'd) NB2S137 TI TBP24S41 NB2S16 TI SN54LS200 NB2S190 AMD AM27PS191 
440.3968 SN54S200 AM27PS291 

NB2S126 Raytheon 29660 TBP24S41M SN54S201 AM27S190 
Signetics SB2S126 440.3968 SN74LS200 Fairchild . 93510 
TI TBP24SA10 TBP2BS41 SN74S200 93Z510 

440.3967 TBP2BS41M SN74S201 440.905 Fujitsu MB7137 
TBP24SA 1 O~~ NB2S140 AMD AM27S30 NB2S1BO AMD AM27S1BO MBM713B 

440.3967 Fairchild 9343B AM27S2BO Harris HM76160 
N82S129 AMD AM27S11 Harris HM7640 Fairchild 93450 MMI 631681 

AM27S21 Intel M3604 93Z450 3652 National DM77S190 
Harris HM7611 MMI 5340-1 Fuillsu MB7131 3679 DMB7S190 

HM7611-2 3696 6340-1 3826 Harris HM7680 Raytheon 29680 
Intel M3621 National DM54S475 MMI 53BO-1 29683 Intersil IM5623 DM74S475 6380-1 3826 Signetics 82S190 MMI 5301-1 DM77S295 Motorola MGM7680 SB2S190 6301-1 3826 DM77S475 National DM77S1BO Supertex MMB2S190 National DM54S287 DMB7S295 DMB7S180 NB2S191 AMD AM27S191 DM74S287 

DM76L97 
DMB7S475 DM87S229 Fairchild 93511 

DM86L97 
SN54S475 NEG-Micro I'PB40B 93Z511 

Raytheon 29661 
SN74S475 Raytheon 29630 Fujitsu 713B 

Signetics S82S129 
Raytheon 29624 Signetics SB2S1BO MB713B 

TI TBP24S10 
Signetics S82S140 TI TBP28SA86 MBM7138 

440.3967 TI TBP28SA46 440 TBP28SA86M 3978 Harris HM76161 
N82S130 AMD AM27S12 NB2S141 AMD AM27S31 N82S181 AMD AM27PS181 Hitachi HN25169 

Fairchild 93436 Fairchild 93448 AM27S181 Intel 3636B 
Harris HM7620 Fujitsu MB7126 AM27S181M M3636 
Intel M3602 Harris HM7641 AM27S2B1 National 87S191 
MMI 5305 Intel M3624 Fairchild 93451M . DM77S191 

6305 MMI 5341-1 93Z451 3652 DM87S191 
National DM54S570 6341-1 3826 F93451 Raytheon 29681 

DM74S570 Motorola MGM7641 Fuillsu MB7132 3679 296B1A 
Raytheon 29610 National DM54S474 MB7132H 3679 Signetics 82S191 
Signetics S82S130 DM74S474 Harris HM7681 SB2S191 

N82S131 AMD AM27S13 DM77S474 HM7681-2 3711 Supertex MMB2S191 
Fairchild 93446 DMB7S474 Hitachi HN250B9 

5MB2S191 
Harris HM7621 Raytheon 29625 Intel 362B 

TI TBP28S166 
Intel M3622 Signetics S82S141 3628A 440.3979 
MMI 5306 TI TBP2BS46 3628B NB2S212 Fairchild 93479 

6306 440.3976 M362B Signetics B2S212 
National DM54S571 TBP28S46M MMI 53B1-1 SB2S212 

DM74S571 440.3976 6381-1 3826 N82S23 AMD AM27S1B 
Raytheon 29611 NB2S146 AMD AM27S2B Motorola MGM76B1 Harris HM7602 
Signetics SB2S131 Fujitsu MB7123 National B7S1B1 MMI 5330-1 

NB2S136 AMD AM27S32 MB7124 DM77S181 6330-1 3826 
Fairchild 93452 MG7124 DM87S1B1 

63LSOBO 
Fujitsu MB7121 Harris HM764B DMB7S22B 

National DM54S1BB 
Harris HM7642 MMI 534B Raytheon 29631 

DM59S1B8 
HM7642-2 3705 6348 29631A 

DM74S188 
Intel M3605 National DM54S473 29631AM 

DM7577 
MMI 5352-1 DM74S473 29633 

6352 Raytheon 29620 Signetics B25181 DM75BB 

National DM54S572 Signetics SB2S146 82HS181 DMB577 

DM74S572 TI TBP28SA42 SB2HS1B1 Signetics S82S23 

Raytheon 29640 440.3976 S82S1B1 Supertex MM74S188 

Signetics S82S136 NB2S147 AMD AM27S29 Supertex 5MB2S181 SM74S1B8 

TI T8P24SA41 Fujitsu MB7124 TI TBP28S86 TI TBP1BSA030 
440.3968 MBM7124 TBP2BSB6M TBPSA030M 

TBP24SA4 H.I Harris HM7649 NB2S184 AMD AM27S1B4 NB2S25 AMD 3101 
440.3968 MMI 5349-1 Fujitsu MB7127 3101A 

N82S137 AMD AM27S33 6349-1 3826 Harris HM7684 31L0101 
AM27S33M Motorola MGM7649 MMI 53100 AM27LS02 
AM27S41 National DM54S472 63100 AM27S02 

Fairchild 93453 DM74S472 Motorola MGM7684 AM3101 
93453G Raytheon 29621 National DM77S184 AM3101A 
93453M Signetics S82S147 DM87S184 AM54B9-1 

Fujitsu MB7122 TI DM54S472 Raytheon 29650 AM54S289 
MB7134 

TBP28S42 TI TBP24SA81 AM7489-1 
Harris HM76165 440.3975 440.3969 AM74S289 

HM7643 TBP28S42M N82S185 AMD AM27S185 SN54S2B9 
HM7643-2 3705 440.3975 Fuillsu MB7128 3679 SN74S289 
HM7643A N82S16 AMD AM27LSOO Harris HM76B5 Fairchild 54S289 

Hitachi HN25045 
Intel 3625A 

AM29721 HM7685-2 3714 74B9 

M3625 
Fairchild 93421 MMI 53101 74S289 

MMI 5353 
93L420 63101 Hitachi HD74B9 

53S1641 3836 
93L421 63S841 3826.3833 HD74S289 

6353-1 3826 
Intel 3106 Motorola MGM7685 Intel 3101 

63S1641 MMI 5531 National DM77S185 Intersil 5501 

3826.3836 6531 DM87S1B5 MMI 5560 

Motorola MGM7643 Motorola 4256 Raytheon 29651 6560 

MGM7643M National 93L420 29651A Motorola 4064 

National 74S573 93L421 29651AM National DM54B9 

DM54S573 DM54S200 Signetics 82HS185 DM54S289 

DM54S573A DM74S200 SB2HS1B5 DM74B9 
DM74S573 NEG-Electron I'PB2200 S82S185 DM74S289 

NEG-Micro I'PB426 Signetics ' 54S200 TI SN54S454 DM7589 
Raytheon 29641 54S201 SN74S454 DMB5B9 
Signetics 82HS137 74200 TBP24S81 MM54S289 

82S137 NB2S116 440.3968 MM74S289 
S82HS137 S82S116 TBP24S81M NEG-Electron ~PB20B9 
S82S137 SB2S16 440.3968 I'PB2289 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IG Master on the pages noted. 

2246 © Ie MASTER 1983 



ALTERNATE SOUPaCr: DIPaGCYORV 
r~anufacluror Hcplacamsnl Ie F.lnler Manufaclursr ncplacemanl Ie rAular f.lanufaclurer Rsplacemenl Ie Uaslcr f.fanufaclunr Rsplacs:::cnl ler.lulu 
Davlce Source Device Pag. Davlce Scurce Dovlce Page Davlce Scurce Davlee Palie Davlc. Scurce Davlce PI~' 

Signetic!l (Cont'd) NBT26 Motorola MC6BBOA NE455B Hitachi HA 17458 ~NE5008 National DAC-0800 
MCBT26 Motorola MC1458 DACOBOO 3320 

N82S25 Signetics 3101 MC8T26A ,MC1558 DACOB01 
3101A National DS8T26A MC4558 DAC0802 3320 
54S301 Signetics N8T26A MC455BC DACOB06 
7489 TI NBT26A RC155B DACOS07 
S2S25 NST26A AMD NST26 RC455S DAC080B 3320 
N3101 NST26A National LM145S NEC-Electron ILPC624 
N54S289 Fairchild ILA8T26A LM155S PMI DAC-OS 
N74S2S9 Hitachi HD268T26 NEC-Electron ILPC1458 DAC-09 
N8225 Motorola MC68S0A ILPC455S DAC-140B 
N8255 MCST26 'PMI OP-14 DAC-150S 
S3101 MCST26A PM145S DAC1408 
S74S2S9 

National DSST26A PM1558 DAC150S 
S8225 

Signetics NST26 Raytheon RC1458 Raytheon DAC-OS 
SS2S25 

TI NBT26A RC1558 Signetics MC140S 
TI SN54B9 RC455B MC150S 

SN54S2B9 NST2S AMD N8T28 
RM155S SE5008 

SII7489 440.863 Motorola MCST2S 
RM4558 SE5009 

SN74S2S9 N8T34 National DSSS34 
RCA CA 145S ~NE5009 AMD 140S 

NS2S2708 Harris HM760S NST3404 Intel 3404 
CA 1558 150S 

Raytheon 29635 N8T37 Motorola MC3437 LM145S AM150S 
Signetics SS2S270B National DSSS37 LM155S SSS140S 
TI TDP28S2708 3980 NST3S AMD DS8S38 RC455S AD AD140S 

NB2S321 AMD AM27S43 Motorola MC3438 SSS145B ADD~C-08 3164 Fujitsu MB7142 National DS8S38 SSS1558 Datel DAC-OSB Intel 3632 NST3S0 National DSSS36 Sanyo LA6458A DAC-18BC Signetics S2S321 NST54 Fairchild 544S Signetics MC145S DAC-ICSB SS2S321 744S MC1558 OAC-ICSBC 2621 NS2S707 Motorola MCMS2707 National DM544S SiliconG SG145S N82S70S Motorola MCMS270S DAC-ICBBM 

NS2SS0 Fairchild 74LS196 
DM744S SG155B Fairchild DAC-OS 

Hitachi HD74LS196 
DMS848 TI MC145S MAOB02M 

Motorola SN74LS196 TI SII5448 847 MC155S ILAOS01 

National DM74LS196 SN544SA RC4558 ILAOS02 
Raytheon 74LS196 SI17448 847 RM455S Motorola DAC-OB 

TI SI174LS196 903 SN7448A ~NE5007 AMD 140B MC140S 
NST09 Raytheon RCST09 NST74 Fairchild 9374 1508 MC150B 

Signetics ST09 N8T95 Motorola MC6SB5 AM150S National DAC-OSOO 
NST10 Fairchild 74173 MCST95 SSS1408 DAC0800 3320 

National DM74173 National DMS095 AD AD1408 DACOBOl 
DMS551 TI SN74365 ADDAC-OB 3164 DACOS02 3320 

Raytheon RCST10 NST96 Motorola MC6SS6 Datel DAC-OBB DACOS06 
Signetics BT10 MCST96 DAC-IBBC DACOS07 
TI S1I74173 894 National DMS096 DAC-IC8B DACOSOa 3320 

NST125 Motorola SN74LS640 TI SN74366 DAC-le8DC 2621 NEC-Electron ILPC624 
Signetics 74LS640 NBT97 Motorola MC6SS7 DAC-ICSBM PMI DAC-08 

8T125 MCST97 Fairchild DAC-OS DAC-09 
TI ' SII74LS640 984 National DMS097 MA0802M DAC-1408 

NST13 Motorola MCST13 TI SN74367 ILAOSOl DAC-150B 
National DS75121 NST9B Motorola MC6SSS ILAOB02 DAC140B 

LM75121 MC8T98 Motorola DAC-OS DAC150B 
TI N8T13 National DM709B MC1408 Raytheon DAC-08 

SN75121 DM8098 MC1508 Signetics MC1408 
N8T14 Motorola MCBT14 DSB674 National DAC-0800 MC150B 

National DS75122 Signetics SST98 DAC0800 3320 SE500B 
LM75122 

TI SN5436B DAC0801 SE5009 
TI NBT14 

SN7436B DAC0802 3320 NE501B AMD AM6081 
SN75122 

NE3403 AMD LM324 DAC0806 Datel DAC-UPBB 
NBT22 Fairchild 74122 

9601 Exar XR3403 3207 DAC0807 Signetics NE5019 

National DMB601 XR3403C DAC0808 3320 NE511B 

DM9601 Fairchild ILA324 NEC-Electron ILPC624 NE5119 

Raytheon RFS601 ILA3403 PMI DAC-08 NE5019 AMD AM60Bl 

RF9601 Motorola LM324 DAC-09 Datel DAC-UPSB 

Signetics BT22 MC3403 DAC-140B Signetics NE5018 

SBT22 National LM324 DAC-150B NE511B 

TI Sfl74122 873 NEC-Electron ILPC324 DAC1408 NE5119 

N8T23 Motorola MC8T23 NEC-Micro ILPC324 DAC1508 NE5020 Datel DAC-UP10 

National DS75123 Raytheon LM324 Raytheon DAC-OB NE5118 AMD AM60B1 

LM75123 RC3403 Signetics MC140B Datel DAC-UPBB 

TI NBT23 RC4137 MC1508 Signetics NE5018 

SN75123 RCA CA324 
SE500B NE5019 

NBT24 Motorola MCBT24 LM324 
SE5009 NE5119 

National DS75124 Sanyo LA6324 
~NE5008 AMD 140B NE5119 AMD AM60Bl 

LM75124 Signetics LM324 
1508 Datel DAC-UPSB 

TI N8T24 MC3403 
AM1508 Signetics NE5018 

SN75124 SiliconG SG324 
SSS140S NE5019 

NST245 Fairchild 74LS245 AD AD140S NE511S 

GTE Micro G74SC245 
TI LM324 ADDAC-08 3164 NE529 llatienal LI.1361 3317 

1.IItBI MD74SC245 
MC3403 Datel DAC-08B NE531 Raytheon RC4531 

702.706 NE455S AMD 1458 DAC-18BC NE532 Motorola LM358 
Motorola SN74LS245 155S DAC-ICSB National LM35SA 
Plessey MV74SC245 AM145S DAC-leBBC 2621 NEC-Electron ILPC35S 
SPI SP74SC245 761 Exar XR145S DAC-IC8[JM RCA CA358A 
SlgnBlics 74LS245 779 XR15BB Fairchild DAC-08 LM358 
TI SN74LS245 913 XR455S MAOB02M Sanyo LA635B 

NBT25 National DS3625 Fairchild ILA145B ILAOB01 Signetics LM35B 
NST26 AMD NBT26 ILA155B ILAOS02 TI LM35B 

NBT26A Harris IlA-2650 3234.3287 Motorola DAC-OB NE536 Intersil LM740 
Fairchild ILABT26A HA-2655 3234.3287 MC140B Signetics ILA740 
Hitachi HD26BT26 HA-2665 MC150B NE5410 Datel DAC-IC10BM 

~ Dlscontmued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications conSidering your requirements. 
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Signetics (Cont'd) NE5533 Exar XR5533 3208 ~NE5601 TI SN75466 PCF54HC157 RCA C054HC157 
Signetics NE5533A ULN2001 PCF54HC158 Motorola MC54HC158 

NE5410 !.lolorola I.IC3510 2759 SE5533 Toshiba T062001 National MM54HC158 
Signetics MC3510 SE5533A \ T062101 RCA C054HC158 

SE5410 3413 TI NE5533 NE56202 Exar XR2002 PCF54HC160 Motorola MC54HC160 
+NE5501 Exar XR2001 NE5533A Exar XR5533 3208 XR2202 3200 National MM54HC160 

XR2201 3200 Signelics NE5533 Fairchild 9666 RCA CD54HC160 739 
Fairchild 9665 SE5533 MC1412 PCF54HC161 Motorola MC54HC161 
Milsubishi M54524 SE5533A Milsubishi 1.154525 National MM54HC161 
Molorola 1.1C1411 2753 TI NE5533 f.1olorola 1.1C1412 2753 RCA CD54HC161 739 

ULN2001 NE5534 Oatel AM-453-2C ULN2002 PCF54HC162 Motorola MC54HC162 
XR2201 AM-453-2M NEC-Micro UPA2002 National MM54HC162 

NEC-Micro UPA2001 Exar XR5534 3209 RIFA PB0352304 RCA CD54HC162 739 
RIFA PB0352301 Raytheon RC5534 PB0352314 PCF54HC163 Motorola MC54HC163 

PB0352311 RM5534 Sanyo LB1232 National MM54HC163 
Sanyo LB1231 Signetics NE5534A SGS L202 RCA CD54HC163 739 
SGS L201 SE5534 SiliconG SG2002 PCF54HC164 Motorola MC54HC164 
Signetics ULN2001 SE5534A Sprague ULN-2002 National MM54HC164 
SiliconG SG2001 TI NE5534 ULN-2022 RCA CD54HC164 740 

SG3851 NE5534A ULS-2002 PCF54HC165 Motorola MC54HC165 
Sprague ULN-2001 NE5534A Oatel AM-453-2C TI SN75467 National MM54HC165 

ULN-2021 AM-453-2M ULN2002 RCA CD54HC165 740 
ULS-2001 Exar XR5534 3209 Toshiba T062002 PCF54HC166 RCA C054HC166 
ULS-2011 Raytheon RC5534 NE565 National LM565 PCF54HC173 Motorola MC54HC173 
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TI SN75466 RM5534 Signetics SE565 National MM54HC173 
ULN2001 Signetics NE5534 NE566 National LM566 RCA CD54HC173 739 

Toshiba T062001 SE5534 Signetics SE566 PCF54HC174 Motorola MC54HC174 
T062101 SE5534A NE567 Exar XR2567 National MM54HC174 

~NE5502 Exar XR2002 TI NE5534 XR567 RCA CD54HC174 739 
XR2202 3200 NE5534A National LM567 PCF54HC175 Motorola MC54HC175 

Fairchild 9666 NE5537 Fairchild I'AF398 Raytheon XR2567 National MM54HC175 
MC1412 National LF398 Signetics SE567 RCA CD54HC175 739 

Mitsubishi M54525 LM298 OM200 Panasonic OM200 PCF54HC191 RCA CD54HC191 739 
!.lolorola I.lC1412 2753 PMI SMP-10 PC54HC147 Motorola MC54HC147 PCF54HC192 Motorola MC54HC192 

ULN2002 NE555 Cherry CS555 National MM54HC147 National MM54HC192 
NEC-Micro UPA2002 Exar XR555 RCA CD54HC147 739 RCA CD54HC192 739 
RIFA PB0352304 XR555M PCF54HCOO Molorola 1.1C54HCOO 733 PCF54HC193 Motorola MC54HC193 

PB0352314 Fairchild I'A555 National MM54HCOO National MM54HC193 
Sanyo LB 1232 Hitachi HA 17555 RCA CD54HCOO 740 RCA CD54HC193 739 
SGS L202 Motorola MC1455 PCF54HC02 Motorola MC54HC02 PCF54HC194 Motorola MC54HC194 
Signetics NE56202 MC1555 National MM54HC02 National MM54HC194 
SiliconG SG2002 National LM555 RCA CD54HC02 740 RCA CD54HC194 740 
Sprague ULN-2002 NEC-Electron I'PC1555 PCF54HC04 Motorola MC54HC04 PCF54HC195 Motorola MC54HC195 

ULN-2022 Raytheon RC555 National MM54HC04 National MM54HC195 
ULS-2002 RM555 RCA CD54ltC04 740 RCA CD54HC195 740 

TI SN75467 RCA CA355 PCF54HC08 Motorola MC54HC08 PCF54HC20 Motorola MC54HC20 
ULN2002 CA555 National MM54HC08 National MM54HC20 

Toshiba T062002 Sanyo LB8555 RCA CD54HC08 740 RCA CD54HC20 740 
tNE5503 Exar XR2003 PCF54HC221 Motorola MC54HC221 

XR2203 3200 
Signetics SE555 PCF54HC10 Motorola MC54HC10 

National MM54HC221 
XR2204 3200 SiliconG SG555 National MM54HC10 

RCA CD54HC221 740 
Fairchild 9667 TI NE555 RCA CD54HC10 740 PCF54HC238 RCA C054HC238 

9668 SE555 PCF54HC107 Motorola MC54HC107 PCF54HC240 Motorola MC54HC240 
MC1413 NE556 AMO LM555 National MM54HC107 National MM54HC240 

1.I010roia 1.IC1413 2753 LM556 RCA CD5411Cl07 739 RCA CD54HC240 740 
1.IC1416' 2753 Exar XR556 PCF54HC109 Motorola MC54HC109 PCF54HC241 Motorola MC54HC241 
ULN20003 XR556M National MM54HC109 National MM54HC241 
ULN2003 Fairchild I'A556 RCA CD54HC109 739 RCA CD54HC241 740 
ULN2004 Motorola MC3456 PCF54HC11 Motorola MC54HC11 PCF54HC242 Motorola MC54HC242 

RIFA PB0352303 MC3556 National MM54HC11 National MM54HC242 
Sanyo LB1233 National LM556 RCA CD54HCll 740 RCA CD54HC242 739 

LB 1234 Raytheon RC556 PCF54HC112 Motorola MC54HC112 PCF54HC243 Motorola MC54HC243 
SGS L203 RM556 National MM54HCl12 National MM54HC243 

L204 Signetics SE556 RCA CD54HC112 739 RCA CD54HC243 739 
Signetics ULN2003 SiliconG SG556 PCF54HC123 Motorola MC54HC123 PCF54HC244 Motorola MC54HC244 

ULN2004 TI NE556 National MM54HC123 National MM54HC244 
SiliconG SG2003 SE556 RCA C054HC123 RCA CD54HC244 740 

SG2004 NE5560 Ferranti ZN1060 PCF54HC132 Motorola MC54HC132 PCF54HC245 Motorola MC54HC245 
Sprague ULN-2003 SIgn811cs SE5560 3402 National MM54HC132 National MM54HC245 

ULN-2004 Sprague ULN-8160 RCA C054HC132 RCA CD54HC245 739 
ULN-2023 tlLS-8160 PCF54HC133 Motorola MC54HC133 PCF54HC251 Motorola MC54HC251 
ULS-2003 NE558 Exar XR558 National MM54HC133 National MM54HC251 
ULS-2004 Signetics SE558 RCA CD54HC133 740 RCA CD54HC251 740 

TI SN75468 tNE5601 Exar XR2001 PCF54HC138 Motorola MC54HC138 PCF54HC253 Motorola MC54HC253 
ULN2003 XR2201 3200 National MM54HC138 National MM54HC253 
ULN2004 Fairchild 9665 RCA CD54HC138 739 RCA C054HC253 

Toshiba' TD62003 Mitsubishi M54524 PCF54HC139 Motorola MC54HC139 PCF54HC257 Motorola MC54HC257 
T062004 I.lolorola 1.ICl411 2753 National MM54HC139 National MM54HC257 

.NE5504 Sprague ULN-2024 ULN2001 RCA CD54HC139 739 RCA CD54HC257 740 
TI SN75469 XR2201 PCF54HC14 Motorola MC54HC14 PCF54HC259 Motorola MC54HC259 

NE5532 Exar XR5532 3208 NEC-Micro UPA2001 National MM54HC14 National MM54HC259 
Signetics NE5532A RIFA PB0352301 RCA CD54HC14 740 RCA CD54HC259 739 

SE5532 PB0352311 PCF54HC151 Motorola MC54HC151 PCF54HC266 Motorola MC54HC266 
SE5532A Sanyo LB1231 National MM54HC151 National MM54HC266 

TI NE5532 SGS L201 RCA CD54HC151 740 RCA CD54HC266 740 
NE5532A Signetics ULN2001 PCF54HC153 Motorola MC54HC153 PCF54HC27 Motorola MC54HC27 

NE5532A Exar XR5532 3208 SiliconG SG2001 National MM54HC153 National MM54HC27 
Signetics NE5532 SG3851 RCA CD54HC153 740 RCA CD54HC27 740 

SE5532 Sprague ULN-2001 PCF54HC154 Motorola MC54HC154 PCF54HC273 Motorola MC54HC273 
SE5532A ULN-2021 National MM54HC154 RCA C054HC273 

TI NE5532 ULS-2001 RCA CD54HC154 739 PCF54HC280 Motorola MC54HC280 
NE5532A ULS-2011 PCF54HC157 Motorola MC54HC157 National MM54HC280 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Signotico (Cont'd) PCF54HC4538 RCA CD5411C4538 740 PCF54HCT195 RCA CD541lCT195 PCF74HC08 RCA CD7411COS 740 
PCF54HC533 Motorola MC54HC533 PCF54HCT20 RCA CD54HCT20 PCF74HC10 Motorola MC74HC10 

PCF54HC280 RCA CD54HC280 739 National MM54HC533 PCF54HCT221 RCA CD54HCT221 MC74HC10 
PCF54HC297 RCA CD54HC297 RCA CD54HC533 739 PCF54HCT238 RCA CD54HCT238 National MM74HC10 
PCF54HC299 Motorola MC54HC299 PCF54HC534 Motorola MC54HC534 PCF54HCT240 RCA CD54HCT240 RCA CD74H10 

National MM54HC299 National MM54HC534 PCF54HCT241 RCA CD54HCT241 CD74HC10 740 
RCA CD54HC299 RCA CD54HC534 739 PCF54HCT242 RCA CD54HCT242 SPI SP74HC10 766 

PCF54HC30 Motorola MC54HC30 PCF54HC540 RCA CD55HC540 PCF54HCT243 RCA CD54HCT243 Toshiba TC40H010 
National MM54HC30 PCF54HC541 RCA CD54HC541 740 PCF54HCT244 RCA CD54HCT244 PCF74HC107 Motorola MC74HC107 
RCA CD54HC30 740 PCF54HC563 National MM54HC563 PCF54HCT245 RCA CD54HCT245 National MM74HC107 

PCF54HC32 Motorola MC54HC32 RCA CD54HC563 739 PCF54HCT251 RCA CD54HCT251 RCA CD7411Cl07 739 
National MM54HC32 PCF54HC564 National MM54HC564 PCF54HCT253 RCA CD54HCT253 SPI SP74HC107 768 
RCA CD541lC32 740 RCA CD541lC564 739 PCF54HCT257 RCA CD54HCT257 Toshiba TC40H107 

PCF54HC354 Motorola MC54HC354 PCF54HC573 Motorola MC54HC573 PCF54HCT259 RCA CD54HCT259 PCF74HC109 Motorola MC74HC109 
National MM54HC354 National MM54HC573 PCF54HCT266 RCA CD54HCT266 MC74HC109 
RCA CD54HC354 740 RCA CD54HC573 739 PCF54HCT273 RCA CD54HCT273 National MM74HC109 

PCF54HC355 Motoro:a 1.~C54IlC35G PCF54HC574 I!.otcrc:a 1.~C54I1C57 4 PCF54HCT280 RCA CD54HCT280 RCA CD74HC109 739 
National MM54HC356 National MM54HC574 PCF54HCT297 RCA CD54HCT297 SPI SP7411Cl09 76B 
RCA CD541lC356 740 RCA CD54HC574 739 PCF54HCT299 RCA CD54HCT299 PCF74HC11 Motorola MC74HC11 

PCF54HC365 Motorola MC54HC365 PCF54HC640 Motorola MC54HC640 PCF54HCT30 RCA CD54HCT30 National MM74HCll 
National MM54HC365 National MM54HC640 PCF54HCT32 RCA CD54HCT32 RCA CD74HCll 740 
RCA CD5411C365 740 RCA CD5411C640 739 PCF54HCT354 RCA CD54HCT354 SPI SP74HCll 766 

PCF54HC366 Motorola MC54HC366 PCF54HC643 Motorola MC54HC643 PCF54HCT356 RCA CD54HCT356 Toshiba TC40H011 
National MM54HC366 National MM54HC643 PCF54HCT365 RCA CD54HCT365 PCF74HC112 Motorola MC74HCl12 
RCA CD54HC366 740 RCA CD541lC643 739 

PCF54HCT366 RCA CD54HCT366 National MM74HC112 
PCF54HC367 Motorola MC54HC367 PCF54HC645 Motorola MC54HC645 

PCF54HCT367 RCA CD54HCT367 RCA CD7411C112 739 
National MM54HC367 National MM54HC645 

PCF54HCT368 RCA CD54HCT368 SPI SP74HC112N 
RCA CD54HC645 739 -IlCA CD54HC367 740 PCF54HCT373 RCA CD54HCT373 PCF74HC123 Motorola MC74HC123 

PCF54HC368 Motorola MC54HC368 PCF54HC646 Motorola MC54HC646 
PCF54HCT374 RCA CD54HCT374 National MM74HC123 

National MM54HC368 National MM54HC646 RCA CD74HC123 
RCA CD54HC368 740 RCA CD54HC646 739 PCF54HCT377 RCA CD54HCT377 

PCF74HC132 Motorola MC74HC132 
Motorola MC54HC373 PCF54HC648 Motorola MC54HC648 PCF54HCT384 RCA CD54HCT384 

National MM74HC132 PCF54HC373 PCF54HCT390 RCA CD54HCT390 

I 
National MM54HC373 National MM54HC648 RCA CD74HC132 
RCA CD54HC373 739 RCA CD54HC648 739 PCF54HCT393 RCA CD54HCT393 

PCF74HC133 Motorola MC74HC133 
PCF54HC374 Motorola MC54HC374 PCF54HC670 RCA CD54HC670 PCF54HCT 4002 RCA CD54HCT4002 

National MM74HC133 
National MM54HC374 PCF54HC688 Motorola MC54HC688' PCF54HCT40104 

CD54HCT40104 RCA CD7411C133 740 
National RCA 

RCA CD54HC374 739 MM54HC688 PCF74HC138 Motorola MC74HC138 
RCA CD5411C688 739 PCF54HCT 40105 

PCF54HC377 RCA CD54HC377 CD54HCT40105 National MM74HC138 
PCF54HC73 Motorola MC54HC73 RCA ... 

PCF54HC384 RCA CD5411C384 739 
National MM54HC73 PCF54HCT4017 RCA CD54HCT4017 RCA CD74HC138 739 

PCF54HC390 Motorola MC54HC390 
RCA CD54HC73 739 PCF54HCT4020 RCA CD54HCT4020 SPI SP74HC138 ... 

MC74HC365 
PCF54HC74 Motorola MC54HC74 PCF54HCT 4024 RCA CD54HCT4024 PCF74HC139 Motorola MC74HC139 

I National MM54HC390 
National MM54HC74 PCF54HCT 4040 RCA CD54HCT4040 National MM74HC139 

MM74HC365 
RCA CD54HC74 739 PCF54HCT4049 RCA CD54HCT4049 RCA CD74HC139 739 

RCA CD54HC390 739 
PCF54HC75 Motorola MC54HC75 PCF54HCT 4050 RCA CD54HCT4050 SPI SP74HC139 769 

CD74HC365 740 National MM54HC75 PCF54HCT 4051 RCA CD54HCT4051 Toshiba TC40H139 0) 
SPI SP74HC365 771 RCA CD54HC75 PCF54HCT 4052 RCA CD54HCT4052 PCF74HC14 Motorola MC74HC14 (fj) 

PCF54HC393 Motorola MC54HC393 PCF54HC76 Motorola MC54HC76 PCF54HCT4053 RCA CD54HCT4053 National MM74HC14 
National MM54GC393 National MM54HC76 PCF54HCT 4060 RCA CD54HCT4060 RCA C074HC14 740 Ii} RCA CD54HG393 IlCA CD54HC76 739 PCF54HCT42 RCA CD54HCT42 SPI SP74HC14 766 

PCF54HC4002 Motorola MC54HC4002 PCF54HC85 Motorola MC54HC85 PCF54HCT 4511 RCA CD54HCT4511 PCF74HC147 Motorola MC74HC147 ~ 
National MM54HC4002 National MM54HC85 PCF54HCT 4514 RCA CD54HCT 4514 National MM74HC147 

I RCA CD54HC4002 740 RCA CD54HC85 739 PCF54HCT 4520 RCA CD54HCT4520 
RCA CD741lC147 739 

PCF54HC40 104 RCA CD54HC40104 PCF54HC86 Motorola MC54HC86 PCF54HCT 4538 RCA CD54HCT4538 SPI SP74HC147 769 
PCF54HC40105 RCA CD54HC40 105 National MM54HC86 PCF54HCT533 RCA CD54HCT533 

PCF74HC151 Motorola MC74HC151 
PCF54HC40 17 Motorola MC54HC4017 RCA CD54HC86 740 PCF54HCT534 RCA CD54HCT534 

National MM74HC151 
RCA CD54HC4017 739 PCF54HCT RCA CD54HCT27 PCF54HCT540 RCA CD54HCT540 

RCA CD74HC151 740 
PCF54HC4020 Motorola MC54HC4020 PCF54HCTOO RCA CD54HCTOO PCF54HCT541 RCA CD54HCT541 

PCF74HC153 Motorola MC74HC153 
National MM54HC4020 PCF54HCT02 RCA CD54HCT02 PCF54HCT563 RCA CD54HCT563 

National MM74HC153 
RCA CD54HC4020 739 PCF54HCT04 RCA CD54HCT04 PCF54HCT564 RCA CD54HCT564 

RCA CD74HC153 740 
PCF54HC4024 Motorola MC54HC4024 PCF54HCT08 RCA CD54HCT08 PCF54HCT573 RCA CD54HCT573 

SPI SP74HC153 769 ----..: 
RCA CD54HC4024 739 PCF54HCT10 RCA CD54HCT10 PCF54HCT574 RCA CD54HCT574 

Toshiba TC40H153 
PCF54HC4040 Motorola MC54HC4040 PCF54HCT107 RCA CD54HCT107 PCF54HCT640 RCA CD54HCT640 

PCF74HC154 Motorola MC74HC154 
National MM54HC4040 PCF54HCT109 RCA CD54HCT109 PCF54HCT643 RCA CD54HCT643 

National MM74HC154 
RCA CD54HC4040 739 PCF54HCT11 RCA CD54HCT11 PCF54HCT645 RCA CD54HCT645 

RCA CD74HC154 739 
PCF54HC4049 Motorola MC54HC4049 PCF54HCTl12 RCA CD54HCT112 PCF74HC157 Motorola MC74HC157 

National MM54HC4049 PCF54HCT123 RCA CD54HCT123 
PCF54HCT646 RCA CD54HCT646 National MM74HC157 

RCA CD54HC4049 PCF54HCT132 RCA CD54HCT132 
PCF54HCT648 RCA CD54HCT648 RCA CD74HC157 

PCF54HC4050 Motorola MC54HC4050 PCF54HCT133 RCA CD54HCT133 
PCF54HCT670 RCA CD54HCT670 SPI SP74HC157 769 

National MM54HC4050 PCF54HCT138 RCA CD54HCT138 
PCF54HCT688 RCA CD54HCT688 Toshiba TC40H157 

RCA CD54HC4050 740 PCF54HCT139 RCA CD54HCT139 
PCF54HCT73 RCA CD54HCT73 PCF74HC158 Motorola MC74HC158 

PCF54HC4051 Motorola MC54HC4051 PCF54HCT14 RCA CD54HCT14 PCF54HCT74 RCA CD54HCT74 National MM74HC158 
RCA CD54HC4051 PCF54HCT147 RCA CD54HCT147 PCF54HCT75 RCA CD54HCT75 RCA CD74HC158 

PCF54HC4052 Motorola MC54HC4052 PCF54HCT151 RCA CD54HCT151 PCF54HCT76 RCA CD54HCT76 SPI SP74HC158 769 
RCA CD54HC4052 PCF54HCT153 RCA CD54HCT153 PCF54HCT85 RCA CD54HCT85 Toshiba TC40H158 

PCF54HC4053 Motorola MC54HC4053 PCF54HCT154 RCA CD54HCT154 PCF54HCT86 RCA CD54HCT86 PCF74HC160 Motorola MC74HC160 
RCA CD54HC4053 PCF54HCT157 RCA CD54HCT157 PCF54HCU04 RCA CD54HCU04 National MM74HC160 

PCF54HC4060 Motorola MC54HC4060 PCF54HCT158 RCA CD54HCT158 PCF73HC356 Motorola MC74HC356 RCA CD74HC160 739 
National MM54HC4060 PCF54HCT160 RCA CD54HCT160 National MM74HC356 PCF74HC161 Motorola MC74HC161 
RCA CD54HC4060 739 PCF54HCT161 RCA \ CD54HCT161 RCA CD74HC356 740 National MM74HC161 

PCF54HC42 Motorola MC54HC42 PCF54HCT162 RCA CD54HCT162 PCF74HCOO I.lolorola IdC741lCOO 733 RCA CD74HC161 739 
National MM54HC42 PCF54HCT163 RCA CD54HCT163 National MM74HCOO SPI SP74HC161 770 
RCA CD54HC42 739 PCF54HCT164 RCA CD54HCT164 RCA CD74HCOO 740 PCF74HC162 Motorola MC74HC162 

PCF54HC4511 Motorola MC54HC4511 PCF54HCT165 RCA CD54HCT165 SPI SP74HCOO 766 National MM74HC162 
National MM54HC4511 PCF54HCT166 RCA CD54HCT166 Toshiba TC40HOOO RCA CD74HC162 739 
RCA CD54HC4511 739 PCF54HCT173 RCA CD54HCT173 PCF74HC02 Motorola MC74HC02 SPI SP7411C162 770 

PCF54HC4514 Motorola MC54HC4514 PCF54HCT174 RCA CD54HCT174 National MM74HC02 PCF74HC163 Motorola MC74HC163 
National MM54HC4514 PCF54HCT175 RCA CD54HCT175 RCA CD74HC02 740 National MM74HC163 
RCA CD54HC4514 739 PCF54HCT191 RCA CD54HCT191 SPI SP74HC02 765 RCA CD74HC163 739 

PCF54HC4520 RCA CD54HC4520 739 PCF54HCT192 RCA CD54HCT192 Toshiba TC40HOO2 SPI SP7411C163 770 
PCF54HC4538 Motorola MC54HC4538 PCF54HCT193 RCA CD54HCT193 PCF74HC08 Motorola MC74HC08 PCF74HC164 Motorola MC74HC164 

National MM54HC4538 PCF54HCT194 RCA CD54HCT194 National MM74HC08 National MM74HC164 

t Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Signetics (Cont'd) PCF74HC280 SPI SP74HC280 771 PCF74HC563 National MM74HC563 PCF74HCT241 RCA CD74HCT241 
PCF74HC297 RCA CD74HC297 RCA CD74HC563 739 PCF74HCT242 RCA CD74HCT242 

PCF74HC164 RCA CD74HC164 74D PCF74HC299 Motorola MC74HC299 PCF74HC564 National MM74HC564 PCF74HCT243 RCA CD74HCT243 
PCF74HC165 Motorola MC74HC165 National MM74HC299 RCA CD74HC564 739 PCF74HCT244 RCA CD74HCT244 

National MM74HC165 RCA CD74HC299 PCF74HC573 Motorola MC74HC573 PCF74HCT245 RCA CD74HCT245 
RCA CD74HC165 740 PCF74HC30 Motorola MC74HC30 National MM74HC573 PCF74HCT251 RCA CD74HCT251 

PCF74HC166 RCA CD74HC166 National MM74HC30 RCA CD74HC573 739 PCF74HCT253 RCA CD74HCT253 
PCF74HC173 Motorola MC74HC173 RCA CD74HC30 740 PCF74HC574 Motorola MC74HC574 PCF74HCT257 RCA CD74HCT257 

National MM74HC173 PCF74HC32 Motorola MC74HC32 National MM74HC574 PCF74HCT259 RCA CD74HCT259 
RCA CD74HC173 739 National MM74HC32 RCA CD74HC574 739 PCF74HCT266 RCA CD74HCT266 

PCF74HC174 Motorola MC74HC174 RCA CD74HC32 740 PCF74HC640 Motorola MC74HC640 PCF74HCT27 RCA CD74HCT27 
National MM74HC174 SPI SP74HC32 767 National MM74HC640 PCF74HCT273 RCA CD74HCT273 
RCA CD74HC174 739 Toshiba TC40H032 RCA CD7411C640 739 PCF74HCT280 RCA CD74HCT280 
SPI SP74HC174 770 PCF74HC354 Motorola MC74HC354 PCF74HC643 Motorola MC74HC643 PCF74HCT297 RCA CD74HCT297 
Toshiba TC40H174 National MM74HC354 National MM74HC643 PCF74HCT299 RCA CD74HCT299 

PCF74HC175 Motorola MC74HC175 RCA C074HC354 740 RCA CD74HC643 739 PCF74HCT30 RCA CD74HCT30 
National MM74HC175 PCF74HC366 Motorola MC74HC366 PCF74HC645 Motorola MC74HC645 PCF74HCT32 RCA CD74HCT32 
RCA CD74HC175 739 National MM74HC366 National MM74HC645 PCF74HCT354 RCA CD74HCT354 
SPI SP74HC175 770 RCA CD74HC366 740 RCA CD74HC645 739 PCF74HCT356 RCA CD74HCT356 
Toshiba TC40H175 PCF74HC367 Motorola MC74HC367 PCF74HC646 Motorola MC74HC646 PCF74HCT365 RCA CD74HCT365 

PCF74HC191 RCA C074HC191 739 National MM74HC367 National MM74HC646 PCF74HCT366 RCA CD74HCT366 
PCF74HC192 Motorola MC74HC192 RCA CD74HC367 740 RCA CD74HC646 739 PCF74HCT367 RCA CD74HCT367 

National MM74HC192 PCF74HC368 Motorola MC74HC368 PCF74HC648 Motorola MC74HC648 PCF74HCT368 RCA CD74HCT368 
RCA CD74HC192 739 National MM74HC368 National MM74HC648 PCF74HCT373 RCA CD74HCT373 
SPI SP74HC192 770 RCA CD74HC368 740 RCA CD7411C648 739 PCF74HCT374 RCA CD74HCT374 
Toshiba TC40H192 PCF74HC373 Motorola MC74HC373 PCF74HC670 RCA CD74HC670 PCF74HCT377 RCA CD74HCT377 

PCF74HC193 Motorola MC74HC193 National MM74HC373 PCF74HC688 Motorola MC74HC688 PCF74HCT384 RCA CD74HCT384 
National MM74HC193 RCA CD74HC373 739 National MM74HC688 PCF74HCT390 RCA CD74HCT390 
RCA CD74HC193 739 PCF74HC374 Motorola MC74HC374 RCA CD74HC688 739 PCF74HCT393 RCA CD74HCT393 
SPI SP7411C193 770 National MM74HC374 PCF74HC73 Motorola MC74HC73 PCF74HCT4002 RCA CD74HCT4002 
Toshiba TC40H193 RCA CD74HC374 739 National MM74HC73 PCF74HCT40104 

" PCF74HC194 Motorola MC74HC194 PCF74HC377 RCA CD74HC377 RCA CD74HC73 739 RCA CD74HCT40104 
" National MM74HC194 PCF74HC384 RCA CD74HC384 739 SPI SP74HC73 767 PCF74HCT40105 'I 

RCA CD74HC194 740 PCF74HC390 Motorola MC74HC390 PCF74HC74 Motorola MC74HC74 RCA CD74HCT40105 
, PCF74HC195 Motorola MC74HC195 National MM74HC390 National MM74HC74 PCF74HCT4017 RCA CD74HCT4017 

National MM74HC195 RCA CD74HC390 739 RCA CD74HC74 739 PCF74HCT4020 RCA CD74HCT4020 
RCA CD74HC195 740 PCF74HC393 Motorola ,MC74HC393 SPI SD74HC74 PCF7 4HCT 4024 RCA CD74HCT4024 

PCF74HC20 Motorola MC74HC20 National MM74HC393 ,Toshiba TC40H074 PCF74HCT4040 RCA CD74HCT4040 
National MM74HC20 RCA CD74HC393 739 PCF74HC75 Motorola MC74HC75 PCF74HCT4049 RCA CD74HCT4049 
RCA CD74HC20 740 PCF74HC4002 Motorola MC74HC4002 National MM74HC75 PCF7 4HCT 4050 RCA CD7 4HCT 4050 
SPI SP74HC20 766 National MM74HC4002 RCA CD74HC75 PCF74HCT4051 RCA CD7 4HCT 4051 
Toshiba TC40H020 RCA CD74HC4002 740 PCF74HC76 Motorola MC74HC76 PCF74HCT4052 RCA CD74HCT4052 

PCF74HC221 Motorola MC74HC221 PCF74HC40104 RCA CD74HC40104 National MM74HC76 PCF74HCT4053 RCA' CD74HCT4053 
National MM74HC221 PCF74HC40105 RCA CD74HC40105 RCA CD74HC76 739 PCF74HCT4060 RCA CD74HCT4060 
RCA CD74HC221 740 

PCF74HC4017 Motorola MC74HC4017 SPI SP74HC76 767 PCF74HCT42 RCA CD74HCT42 
PCF74HC238 RCA CD74HC238 National MM74HC4017 Toshiba TC40H076 PCF74HCT4511 RCA CD74HCT4511 
PCF74HC240 Motorola MC74HC240 RCA CD74HC4017 739 PCF74HC85 Motorola MC74HC85 PCF74HCT4514 RCA CD74HCT4514 

National MM74HC240 
PCF74HC4020 Motorola MC74HC4020 National MM74HC85 PCF74HCT4538 RCA CD74HCT4538 

RCA CD74HC240 740 
National MM74HC4020 RCA CD74HC85 739 PCF74HCT533 RCA CD74HCT533 

SPI SP74HC240 770 
RCA CD74HC4020 739 PCF74HC86 Motorola MC74HC86 PCF74HCT534 RCA CD74HCT534 

Toshiba TC40H240 
PCF74HC4024 Motorola MC74HC4024 National MM74HC86 PCF74HCT540 RCA CD74HCT540 

RCA CD74HC4024 739 RCA CD74HC86 740 
PCF74HC241 Motorola MC74HC241 PCF74HC4040 Motorola MC74HC4040 SPI SP74HC86N 

PCF74HCT541 RCA CD74HCT541 
National MM74HC241 National MM74HC4040 PCF74HCTOO RCA CD74HCTOO 

PCF74HCT563 RCA CD74HCT563 
RCA CD74HC241 740 RCA CD74HC4040 739 PCF74HCT02 RCA CD74HCT02 

PCF74HCT564 RCA CD74HCT564 
PCF74HC243 Motorola MC74HC243 PCF74HC4049 Motorola MC74HC4049 PCF74HCT08 RCA CD74HCT08 PCF74HCT573 RCA CD74HCT573 

National MM74HC243 National MM74HC4049 PCF74HCT10 RCA CD74HCT10 PCF74HCT574 RCA CD74HCT574 
RCA CD74HC243 739 RCA CD74HC4049 PCF74HCT107 RCA CD74HCT107 PCF74HCT640 RCA CD74HCT640 

PCF74HC244 Motorola MC74HC244 PCF74HC4050 Motorola MC74HC4050 PCF74HCT109 RCA CD74HCT109 PCF74HCT643 RCA CD74HCT643 
National MM74HC244 National MM74HC4050 PCF74HCT11 RCA CD74HCT11 PCF74HCT645 RCA CD74HCT645 
RCA CD74HC244 740 RCA CD74HC4050 740 PCF74HCTl12 RCA CD74HCTl12 PCF74HCTG4G RCA CD7411CT646 

PCF74HC245 Motorola MC74HC245 PCF74HC4051 Motorola MC74HC4051 PCF74HCT123 RCA CD74HCT123 PCF74HCT648 RCA CD74HCT648 
National MM74HC245 RCA CD74HC4051 PCF74HCT132 RCA CD74HCT132 PCF74HCT670 RCA CD74HCT670 
RCA CD74HC245 739 PCF74HC4052 Motorola MC74HC4052 PCF74HCT133 RCA CD74HCT133 PCF74HCT688 RCA CD74HCT688 

PCF74HC251 Motorola MC74HC251 RCA CD74HC4052 PCF74HCT138 RCA CD74HCT138 PCF74HCT73 RCA CD74HCT73 
National MM74HC251 PCF74HC4053 Motorola MC74HC4053 PCF74HCT139 RCA CD74HCT139 PCF74HCT74 RCA CD74HCT74 
RCA C074HC251 740 RCA CD74HC4053 PCF74HCT14 RCA CD74HCT14 PCF74HCT75 RCA CD74HCT75 

PCF74HC253 Motorola MC74HC253 PCF74HC4060 Motorola MC74HC4060 PCF74HCT147 RCA CD74HCT147 PCF74HCT76 RCA CD74HCT76 
National MM74HC253 National MM74HC4060 PCF74HCT151 RCA CD74HCT151 PCF74HCT85 RCA CD74HCT85 
RCA CD74HC253 RCA CD74HC4060 739 PCF74HCT153 RCA CD74HCT153 PCF74HCT86 RCA CD74HCT86 
SPI SP74HC253 771 PCF74HC42 Motorola MC74HC42 PCF74HCT154 RCA CD74HCT154 S3101 AMD 3101 

PCF74HC257 Motorola MC74HC257 National MM74HC42 PCF74HCT157 RCA CD74HCT157 3101A 
National MM74HC257 RCA CD74HC42 739 PCF74HCT158 RCA CD74HCT158 31L0101 
RCA CD74HC257 740 SPI SP74HC42 767 PCF74HCT160 RCA CD74HCT160 AM27LS02 
SPI SP7411C257 771 PCF74HC4511 Motorola MC74HC4511 PCF74HCT161 RCA CD74HCT161 AM27S02 

PCF74HC259 ' Motorola MC74HC259 National MM74HC4511 PCF74HCT162 RCA CD74HCT162 AM3101 
National MM74HC259 RCA CD74HC4511 739 PCF74HCT163 RCA' CD74HCT163 AM3101A 
RCA CD74HC259 739 PCF74HC4514 Motorola MC74HC4514 PCF74HCT164 RCA CD74HCT164 AM5489-1 

PCF74HC266 Motorola MC74HC266 National MM74HC4514 PCF74HCT165 RCA CD74HCT165 AM54S289 
National MM74HC266 RCA CD74HC4514 739 PCF74HCT166 RCA CD74HCT166 AM7489-1 
RCA CD74HC266 740 PCF74HC4520 RCA CD74HC4520 739 PCF74HCT173 RCA CD74HCT173 AM74S289 
SPI SP74HC266 771 PCF74HC4538 Motorola MC74HC4538 PCF74HCT174 RCA CD74HCT174 SN54S289 

PCF74HC27 Motorola MC74HC27 National MM74HC4538 PCF74HCT175 RCA CD74HCT175 SN74S289 
National MM74HC27 RCA CD74HC4538 740 PCF74HCT191 RCA CD74HCT191 Fairchild 54S289 
RCA CD74HC27 740 PCF74HC533 Motorola MC74HC533 PCF74HCT192 RCA CD74HCT192 7489 
SPI SP74HC27 766 National MM74HC533 PCF74HCT193 RCA CD74HCT193 74S289 
Toshiba TC40H027 RCA CD74HC533 739 PCF74HCT194 RCA CD74HCT194 Hitachi HD7489 

PCF74HC273 Motorola MC74HC273 PCF74HC534 Motorola MC74HC534 PCF74HCT195 RCA CD74HCT195 HD74S289 
RCA CD74HC273 National MM74HC534 PCF74HCT20 RCA CD74HCT20 Intel 3101 

PCF74HC280 Motorola MC74HC280 RCA CD74HC534 739 PCF74HCT221 RCA CD74HCT221 Intersil 5501 
National MM74HC280 PCF74HC540 RcA CD74HC540 740 PCF74HCT238 RCA CD74HCT238 MMI 5560 
RCA CD74HC280 739 PCF74HC541 RCA CD74HC541 740 PCF74HCT240 RCA CD74HCT240 6560 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted, 
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/,\anulacturer Replacement IC Master /,\anulaclurar Rcplacemant IC l.Iaslar Manulacturer Roplacament IC Maslar Manulacturar Raplacamanl 
Devlca Source Devlca Page Davlca Sourca Davlca Paga Davlca Sou rca Device Page Davlca Sourca Devlea 

ICMuier 
Plge 

Signctico 

S3101 

~S54S289 

S7281 

~ Discontinued 

(Cont'd) 

Motorola 4064 
National DM5489 

DM54S289 
DM7489 
DM74S289 
DM7589 
DM8589 
MM54S289 
MM74S289 

NEC-Electron IlPB2089 
IlPB2289 

Signetics 3101 
3101A 
54S301 
7489 
82S25 
N3101 
N54S289 
N74S289 
N8225 
N8255 
N82S25 
S74S289 
S8225 
S82S25 

TI SN5489 
SN54S289 
SII7489 440,863 
SN74S289 

AMD 3101 
3101A 
31L010l 
AM27LS02 
AM27S02 
AM3101 
AM3101A 
AM5489-1 
AM54S289 
AM7489-1 
AM74S289 
SN54S289 
SN74S289 

Fairchild 54S289 
7489 
74S289 

Hitachi HD7489 
HD74S289 

Intel 3101 
Intersil 5501 
MMI 5560 

6560 
Motorola 4064 
National DM5489 

DM54S289 
DM7489 
DM74S289 
DM7589 
DM8589 
MM54S289 
MM74S289 

NEC-Electron IlPB2089 
IlPB2289 

Signetics 3101 
3101A 
54S301 
7489 
82S25 
N3101 
N54S289 
N74S289 
N8225 
N8255 
N82S25 
S3101 
S74S289 
S8225 
S82S25 

TI SN5489 
SN54S289 
SII7489 440,863 
SN74S289 

Fairchild 54177 
National DM54177 

DM7281 
Raytheon RM8281 
Signetics 54177 

S8281 

©. Ie MASTER 1983 

S7281 
S74S289 

~S8200 
.S8201 

S8202 
~S8203 
~S82147 

.S82148 

S8224 

S8225 

TI 
AMD 

S1154177 
3101 
3101A 
31L010l 
AM27LS02 
AM27S02 
AM3101 
AM3101A 
AM5489-1 
AM54S289 
AM7489-1 
AM74S289 
SN54S289 
SN74S289 

Fairchild 54S289 

Hitachi 

Intel 
Intersil 
MMI 

7489 
74S289 
HD7489 
HD74S289 
3101 
5501 
5560 
6560 

Motorola 4064 
National DM5489 

DM54S289 
DM7489 
DM74S289 
DM7589 
DM8589 
MM54S289 
MM74S289 

NEC-Electron IlPB20B9 
IlPB2289 

Signetics 3101 

TI 

3101A 
54S301 
7489 
82S25 
N3101 
N54S289 
N74S289 
N8225 
N8255 
N82S25 
S3101 
S8225 
S82S25 
SN5489 
SN54S289 

896 S8225 

~S8230 

S8231 
~S8241 

SII7489 440,863 

Raytheon 
Raytheon 
Raytheon 
Raytheon 
National 
Signetics 
TI 

SN74S289 
RM8200 
RM8201 
RM8202 
RM8203 
DM54147 
54147 
SII54147 

Fairchild 9318 
Hitachi HD74148 
National DM54148 

DM74148 
DM8318 
DM9318 

Signetics 54148 

TI 

74148 
N82148 
SI154148 
SN74148 

Fairchild 5488 
National DM5488 
TI SN5488 

AMD 
SN5488A 
3101 
3101A 
31L010l 
AM27LS02 
AM27S02 
AM3101 
AM3101A 
AM5489-1 

, AM54S289 
AM7489-1 
AM74S289 
SN54S289 
SN74S289 

Fairchild 54S289 

Hitachi 

7489 
74S289 
HD7489 
HD74S289 

882 

~S8242 
S8250 

~S8251 
S8252 

.S8260 
~S8261 

S8262 
.S8263 

883 ~S8264 
883 S8266 

.S8267 
~S8269 

S8270 

S8271 

S8277 
S8280 

S8281 

.S8288 

Intel 
Intersil 
MMI 

3101 
5501 
5560 
6560 

Motorola 4064 
National DM5489 

DM54S289 
DM7489 
DM74S289 
DM7589 
DM8589 
MM54S289 
MM74S289 

NEC-Electron IlPB2089 
IlPB2289 

Signetics 3101 

TI 

3101A 
54S301 
7489 
82S25 
N3101 
N54S289 
N745289 
N8225 
N8255 
N82525 
S3101 
S745289 
S82525 
SN5489 
SN54S289 
SII7489 440,863 
SN74S289 

Fairchild 9312 
National DM8312 

DM9312 
Raytheon RC8230 

RC9312 
RM8230 
RM9312 

Signetics N8230 
TI SN29312 

Raytheon 
Motorola 
National 
Raytheon 

SN39312 
RM8231 
SN54LS386 
DM54LS386 
54LS386 
RM8241 

Signetics S82S41 
TI 54LS386 

SI154LS386 942 
Raytheon 
Raytheon 
Raytheon 
Fairchild 

RM8242 
RM8250 
RM8251 
9031 
9301 

National DM8301 
DM9301 

Raytheon RC8252 
RM8252 

Signetics N8252 
TI SN29301 

Raytheon 
Raytheon 
Raytheon 
Raytheon 
Raytheon 
Raytheon 
Raytheon 
National 
Fairchild 
Raytheon 
TI 
Fairchild 
Raytheon 
TI 
Raytheon 
Fairchild 
National 
Raytheon 
Signetics 
TI 

SN39301 
RM8260 
RM8261 
RM8262 
RM8263 
RM8264 
RM8266 
RM8267 
DM7200 
54178 
RM8270 
S"54178 
54179 
RM8271 
SI154179 
RM8277 
54176 
DM54176 
RM8280 
54176 
SN54176 

Fairchild 54177 
National DM54177 

DM7281 
Raytheon RM8281 
Signetics 54177 

S7281 
TI S1I54177 
National DM7288 

896 

897 

896 

896 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 

S82HS137 

S82HS181 

S82HS185 

AMD 

Fairchild 

Fujitsu 

Harris 

Hitachi 
Intel 

MMI 

Motorola 

National 

NEC-Micro 
Raytheon 
Signetics 

TI 

AMD 

Fairchild 

Fujitsu 

Harris 

Hitachi 
Intel 

MMI 

Motorola 
National 

Raytheon 

Signetics 

Supertex 
TI 

AMD 
Fujitsu 
Harris 

MMI 

Motorola 
National 

Raytheon 

Signetics 

AM27S33 
AM27S33M 
AM27S41 
93453 
93453C 
93453M 
MB7122 
MB7134 
HM76165 
HM7643 
HM7643-2 3705 
HM7643A 
HN25045 
3625A 
M3625 . 
5353 
53S1641 
6353-1 
63S1641 

3836 
3826 

3826,3836 
MCM7643 
MCM7643M 
74S573 
DM54S573 
DM54S573A 
DM74S573 
IlPB426 
29641 
82HS137 
82S137 
N82S137 
S82S137 
TBP24S41 

440.3968 
TBP24S411.1 

440.3968 
TBP28S41 
TBP28S41M 
AM27PS181 
AM27S181 
AM27S181M 
AM27S281 
93451M 
93Z451 
F93451 
I.1B7132 
"'B7132H 
HM7681 

3652 

3679 
3679 

HM76Bl-2 3711 
HN25089 
3628 
3628A 
3628B 
M3628 
5381-1 
6381-1 
MCM7681 
87S181 
DM77S18'1 
DM87S181 
DM87S228 
29631 
29631A 
29631AM 
29633 
825181 
82HS181 
N82S181 
S82S181 
SM82S181 
TBP28S86 
TBP28S86M 
AM27S185 
MB7128 
HM7685 

3679 

HM7685-2 3714 
53101 
63101 
63S841 3826.3833 
MCM7685 
DM77S185 
DM87S185 
29651 
29651A 
29651AM 
82HS185 
N82S185 
S82S185 
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Signetics (Cont'd) S82S123 Harris HM7603 S82S137 Harris HM76165 S82S147 TI DM54S472 
MMI 5331-1 HM7643 TBP28S42 

S82HS185 TI SN54S454 53LS081 HP:H643-2 3705 440.3975 
SN74S454 6331-1 3826 HM7643A TBP28S42M 
TBP24S81 63LS081 Hitachi HN25045 440.3975 

440.3968 National DM54S288 Intel 3625A S82S16 AMD AM27LSOO 
TBP24S81M DM74S288 M3625 AM29721 

440.3968 DM7578 MMI 5353 
Fairchild 93421 

S82LS181 Fairchild 93L451 DM8578 53S1641 3836 
93L420 

Signetics N82LS181 Signetics 82S123 6353-1 3826 
93L421 

TI TBP28L86 N82S123 
63S1641 

,Intel 3106 
440.3972 Supertex MM74S288 3826.3836 

MMI 5531 
S82S09 Fairchild 93419 SM74S288 

Motorola MCM7643 
6531 

Signetics N82S09 TI TBP18S030 
MCM7643M 

Motorola 4256 
S82S10 AMD 93415 440.3965 National 93L420 

TBP18S030M National 74S573 93L421 93425 
AM93415 440.3965 DM54S573 DM54S200 

AMI 4015 
S82S126 AMD AM27S20 DM54S573A DM74S200 

4025 
Fairchild 93417 DM74S573 NEC-Electron "PB2200 

Fairchild 93415 
Fujitsu MB7057 NEC-Micro "PB426 Signetics 54S200 
Harris HM7610 Raytheon 29641 54S201 93425A HM7610-2 3696 Signetics 82HS137 74200 Fujitsu 93415 Intel M3601 82S137 N82S116 93425 MMI 5300-1 N82S137 N82S16 Hitachi HM2510 3789 6300-1 3826 S82HS137 S82S116 

H"'2511 3789 National DM54S387 TI TBP24S41 TI SN54LS200 
Intel 2115A DM74S387 440.3968 SN54S200 
Motorola MCM2115 Raytheon 29660 TBP24S41M SN54S201 

MCM93415 Signetics N82S126 440.3968 SN74LS200 
Signetics 82S10 TI TBP24SA10 TBP28S41 SN74S200 

N82S10 440.3967 TBP28S41M S"74S201 440;905 
N82S110 T8P24SA10M S82S140 AMD AM27S30 S82S180 AMD AM27S180 
S82S110 440.3967 Fairchild 93438 AM27S280 

TI SN54S314 S82S129 AMD AM27S11 
Harris HM7640 Fairchild 93450 

SN74S314 AM27S21 
Intel M3604 93Z450 3652 

S82S100 Fairchild 93459 Harris HM7611 
MMI 5340-1 Fujitsu MB7131 3679 

HM7611-2 3696 Signetics N82S100 
Intel M3621 6340-1 3826 Harris HM7680 

S82S101 Fairchild 93458 Intersil IM5623 National DM54S475 MMI 5380-1 
Signetics N82S101 MMI 5301-1 DM74S475 6380-1 3826 

S82S110 AMD 93415 6301-1 3826 DM77S295 Motorola MCM7680 
93425 National DM54S287 DM77S475 National DM77S180 
AM93415 DM74S287 DM87S295 DM87S180 

AMI 4015 DM76L97 DM87S475 DM87S229 

4025 DM86L97 SN54S475 NEC-Micro ·"PB408 
Fairchild 93415 Raytheon 29661 SN74S475 Raytheon 29630 

93425A Signetics N82S129 Raytheon 29624 
Signetics N82S180 

Fujitsu 93415 TI TBP24S10 Signetic~ N82S140 
TI TBP28SA86 

93425 440.3967 TBP28SA46 440 
TBP28SA86M 3978 

TI S82S181 AMD AM27PS181 Hilichl HM2510 3789 S82S130 AMD AM27S12 S82S141 AMD AM27S31 AM27S181 H ... 2511 3789 Fairchild 93436 Fairchild 93448 AM27S181M 
Intel 2115A Harris HM7620 Fujitsu MB7126 AM27S281 
Motorola MCM2115 Intel M3602 Harris HM7641 Fairchild 93451M 

MCM93415 MMI 5305 Intel M3624 93Z451 3652 
Signetics 82S10 6305 MMI 5341-1 F93451 

N82S10 National DM54S570 6341-1 3826 Fujllsu MB7132 3679 
N82S110 DM74S570 

Motorola MCM7641 "'87132" 3679 
S82S10 Raytheon 29610 

National DM54S474 Harris HM7681 
TI SN54S314 Signetics N82S130 

DM74S474 HM7681-2 3711 
SN74S314 S82S131 AMD AM27S13 

DM77S474 Hitachi HN25089 Fairchild 93446 
S82S115 AMD AM27S15 

Harris HM7621 DM87S474 Intel 3628 
Harris HM7647R Intel M3622 Raytheon 29625 3628A 
Signefics N82S115 MMI 5306 Signetics N82S141 3628B 

S82S116 AMD AM27LSOO 6306 TI TBP28S46 M3628 
AM29721 National DM54S571 440.3976 MMI 5381-1 

Fairchild 93421 DM74S571 TBP28S46M 6381-1 3826 
93L420 Raytheon 29611 440.3976 Motorola MCM7681 
93L421 Signetics N82S131 S82S146 AMD AM27S28 National 87S181 

Intel 3106 S82S136 AMD AM27S32 Fujitsu MB7123 DM77S181 

MMI 5531 Fairchild 93452 MB7124 DM87S181 

6531 Fujitsu MB7121 MC7124 DM87S228 

Motorola 4256 Harris HM7642 Harris HM7648 Raytheon 29631 

National 93L420 HM7642-2 3705 MMI 5348 29631A 

93L421 Intel M3605 6348 29631AM 

DM54S200 MMI 5352-1 National DM54S473 29633 

DM74S200 6352 DM74S473 Signetics 825181 

NEC-Electron "PB2200 National DM54S572 Raytheon 29620 
82HS181 
N82S181 

Signetics 54S200 DM74S572 Signetics N82S146 S82HS181 
54S201 Raytheon 29640 TI TBP28SA42 Supertex SM82S181 Signetics N82S136 440.3976 74200 TI TBP28S86 
N82S116 TI TBP24SA41 S82S147 AMD AM27S29 

440.3968 TBP28S86M 
N82S16 TBP24SA411.1 

Fujitsu MB7124 .S82S184 AMD AM27S184 
S82S16 440.3968 MBM7124 Fujitsu MB7127 

TI SN54LS200 S82S137 AMD AM27S33 Harris HM7649 Harris HM7684 
SN54S200 AM27S33M MMI 5349-1 MMI 53100 
SN54S201 AM27S41 6349-1 3826 63100 
SN74LS200 Fairchild 93453 Motorola MCM7649 Motorola MCM7684 
SN74S200 93453C National DM54S472 National DM77S184 
SN74S201 440.905 93453M DM74S472 DM87S184 

S82S123 AMD AM27LS19 . Fujitsu MB7122 Raytheon 29621 Raytheon 29650 
AM27S19 MB7134 Signetics N82S147 Signetics N82S184 

• Discontinued 
Bold face device numbers indicate manufacturers'data is provided in the IC Master on the pages noted. 
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Signoticll (Cont'd) SB2S25 AMO 3101 ~S8T10 Raytheon RMBT10 S05002 Siliconix SI5002 
3101A TI SII54173 894 S05200 SPI S05200 

~SB2S1B4 TI TDP24SAOI 31L0101 SBT13 National OS55121 Siliconix SI5200 
440.3969 AM27LS02 TI SN55121 SE500B AMO 140B 

SB2S1B5 AMO AM27S1B5 AM27S02 tSBT14 National OS55122 150B 
Fujitsu 1.1B7128 3679 AM3101 TI SN55122 AM150B 
Harris HM76B5 AM3101A SBT22 Fairchild 74122 SSS140B 

111.17685-2 3714 AM54B9-1 9601 AD A0140B 
MMI 53101 AM54S2B9 National OMB601 AOOAC-08 3164 

63101 AM74B9-1 OM9601 Oatel OAC-OBB 
63S841 3826.3833 AM74S2B9 Raytheon RFB601 OAC-IBBC 

Motorola MCM76B5 SN54S2B9 RF9601 OAC-ICBB 
National OM77S1B5 SN74S2B9 Signetics BT22 OAC-IC8SC 2621 

OMB7S1B5 Fairchild 54S2B9 NBT22 OAC-ICBBM 
Raytheon 29651 74B9 TI SI174122 873 Fairchild OAC-OB 

29651A 74S2B9 SBT26 AMO SBT26 MAOB02M 
29651AM Hitachi H07489 SBT28 AMO S8T28 I'AOB01 

Signetics B2HS1B5 H074S289 SBT95 National OM7095 I'A0802 
NB2S1B5 Intel 3101 TI SN54365 Motorola OAC-OB 
SB2HS1B5 Intersil 5501 ~SBT96 National OM7096 MC140B TI SN54S454 
SN74S454 

MMI 5560 TI SN54366 MC150B 

TBP24881 
6560 S8T97 National OM7097 National OAC-0800 

440.3968 Motorola 4064 TI SN54367 OAC0800 3320 

TBP24S811.1 National OM5489 S8T98 Motorola MC68BS DAc0801 
440.3968 OM54S2B9 MC8T9B OAC0802 3320 

S82S190 AMO AM27PS191 OM74B9 National OM7098 OACOB06 
AM27PS291 OM74S2B9 OMB098 OACOB07 
AM27S190 OM7589 OSB674 OAC0808 3320 

Fairchild 93510 OMB5B9 Signetics NBT9B NEC-Electron I'PC624 
93Z510 MM54S289 TI SN54368 PMI OAC-OB 

Fujitsu MB7137 MM74S2B9 SN7436B OAC-09 
MBM7138 NEC-Electron I'PB20B9 SCN2651 National INS2651 OAC-140B 

Harris HM76160 I'PB2289 SMC COM2651 OAC-150B 
MMI 631681 Signetics 3101 SCN2652 AMI S6852 OAC140B 
National OM77S190 3101A Fairchild F6852 1281 OAC1508 

OM87S190 54S301 lIilachi H06852 1345 Raytheon OAC-OB 
Raytheon 29680 74B9 H068A52 1345 Signetics MC140B 

29683 B2S25 l.Iolorola I.lC2652 1359 MC150B 
Signetics 82S190 N3101 I.IC6852 1351 SE5009 

NB2S190 N54S289 1.IC68652 1359 SE5009 AMO 140B 
Supertex MMB2S190 N74S2B9 SSS SN05025 150B 

SB2S191 AMO AM27S191 NB225 SMC COM5025 AM150B 
Fairchild 93511 N8255 SCN2653 r.lolorola I.IC2653 1360 SSS140B 

93Z511 NB2S25 1.1C68653 1360 AD A0140B 
Fujitsu 713B S3101 SCN2661 Motorola MC2661 AOOAC-08 3164 

MB713B S74S289 MC68661 Oatel OAC-OBB 
MBM713B S8225 SMC COM2661 OAC-IBBC 

Harris HM76161 TI SN54B9 Synertek 2661 OAC-ICBB 
Hitachi HN25169 SN54S289 SCN6BOOO Hitachi H06BOOO OAC-ICOBC 2621 
Intel 3636B 8117489 440.863 Mostek MK68000 OAC-ICBBM 

M3636 SN74S2B9 Motorola MC6BOOO Fairchild OAC-OB National B7S191 SB2S270B Harris HM760B Rockwell R6BOOO MAOB02M OM77S19r Raytheon 29635 SCN6B120 r.!olorola IAC68120 
OM87S191 Signetics - N82S270B 1352.1357.1730 I'AOB01 

Raytheon 296B1 TI TBP28S2708 3980 SCN6B230 Motorola MC6B230 I'AOB02 

296B1A SB2S30 Fairchild 93S12 SCN6B6B1 Molorola IJ.C68681 1360 Motorola OAC-OB 

Signetics B2S191 SB2S321 AMO AM27S43 SCNB035 AMO B035 MC140B 

NB2S191 Fujitsu MB7142 OB035 MC150B 

Supertex MMB2S191 Intel 3632 IOB035 National OAC-OBOO 

5MB2S191 Signetics B2S321 PB035 OAC08DO 3320 

TI TBP288166 NB2S321 Fujitsu MBL8035 DACOB01 
440.3979 SB2S41 Motorola SN54LS3B6 Intel B035 OAC0802 3320 

SB2S212 Fairchild 93479 National OM54LS3B6 DB035 DACOB06 
Signetics B2S212 Raytheon 54LS3B6 IOB035 DACOB07 

NB2S212 RMB241 PB035 OAC0808 3320 
SB2S23 AMO AM27S1B TI 54LS3B6 National INSB035 NEC-Electron I'PC624 

Harris HM7602 SII54LS386 942 NEC-Micro I'PDB035 PMI DAC-OB 
MMI 5330-1 SB2S62 Fairchild 93S62 I'POBOC35 DAC-09 

6330-1 3826 ~SB2S707 Motorola MCMB2707 SCNB039 AMO OB039 DAC-140B 
63LSOBO Signetics NB2S707 108039 DAC-150B 

National OM54S1BB ~SB2S70B Motorola MCMB270B Fujitsu MBLB039 DAC140B 
OM59S1BB Signetics. NB2S708 Intel B039 DAC150B 
OM74S1BB ~SB471 Motorola SN54LS12 DB039 Raytheon DAC-OB 
OM7577 National DM54LS12 IOB039 Signetics MC140B 
DM75BB Raytheon 54LS12 National INSB039 MC150B 
OMB577 TI SII54LS12 837 NEC-Micro I'POB039 SE500B 

Signetics NB2S23 
~SBH16 Fairchild 54H20 SCNB04B AMO B04B SE5019 AMD AM60BO 

Supertex MM74S1BB National DM54H20 Fujitsu MBL8048 Signetics SE5118 
SM74S1BB 

TI SII54H20 839 Intel B048 SE5119 
TI TBP1BSA030 

tSBH70 Fairchild 54H10 National INSB04B SE511B AMD AM60BO 
TBPSA030M 

National OM54H10 NEC-Micro I'POB048 Signetics SE5019 
TI SU54Hl0 836 I'PDBOC4B SE5119 

~SBHBO Fairchild 54HOO Toshiba TMPB048 SE5t19 AMO AM60BO 
National DM54HOO SCNB049 Fujitsu MBLB049 Signetics SE5019 
TI SN54HOO Intel 8049 SE5118 

~S8H90 Fairchild 54H04 National INS8049 SE529 !:aUer-al L1.1161 3317 
National DM54H04 NEC-Micro I'PD8049 PMI CMP-05 
TI S:l541104 834 S05000 SPI S05000 ~SE531 Raytheon RM4531 

S8T09 Raytheon RM8T09 Siliconix SI5000 SE5410 Datel DAC-IC10BM 
~S8T10 Fairchild 54173 S05001 SPI S05001 I.lolorola 1.1C3510 2759 

National DM54173 Silica nix SI5001 Signetics MC3510 
DM7551 SD5002 SPI S05002 IIE5410 3413 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Signetics (Cont'd) SE567 National LM567 TDA2530 Plessey TDA2530 ULN2003 Molorola '.1C1413 2753 
Raytheon XR2567 Siemens TDA2530 MC1416 2753 

SE550 National LM550 Signetics NE567 Signetics TDA2532 ULN20003 
SE5532 Exar XR55J2 3208 SE592 AMD AM592 SiliconG SG2532 ULN2003 

Signetics NE5532 NE592 TI TMS2532 ULN2004 
NE5532A SE592 Universal UM2532 , RIFA PBD352303 
SE5532A Fairchild /lA733 TDA2532 Hitachi HIl462532 3789 Sanyo LB1233 

TI NE5532 Hitachi HA17733 Motorola MCM2532 LB1234 
NE5532A Intersil /lA733 National MM2532 SGS L203 

SE5532A Exar XR5532 3208 Motorola MC1733 NMC2532 L204 
Signetics NE5532 NE592 TDA2530 Signetics ULN2004 

NE5532A SE592 TDA2532 SiliconG SG2003 
SE5532 National LM733 Plessey TDA2530 SG2004 

TI NE5532 Raytheon RM592 Siemens TDA2530 Sprague ULN-2003 
NE5532A Signetics /lA733 Signetics TDA2530 ULN-2004 

SE5533 Exar XR5533 3208 SiliconG SG733 SiliconG SG2532 ULN-2023 
Signetics NE5533 TI /lA733 TI TMS2532 ULS-2003 

..... : ..• '.t .• ·,:.: .• ,'.'.' .. I:.·, Tf" '~I:~ • 
J"'~\! 

,: 0 

~:;~~' . 'ff" 

NE5533A SG1524 Exar XR1524 3190 Universal UM2532 ULS-2004 
SE5533A RCA CA1524 3368 TDA2540 National TDA2540 TI SN75468 

TI NE5533 SiliconG SG1524 Plessey TDA2540 ULN2003 
SE5533A Exar XR5533 3208 TI SG1524 TDA2541 National TDA2541 ULN2004 

Signetics NE5533 SG2524 Exar XR2524 3190.3209 Plessey TDA2541 Toshiba TD62003 
NE5533A RCA CA2524 3368 TDA2560 National TDA2560 TD62004 
SE5533 SiliconG SG2524 Plessey TDA2560 ULN2004 Exar XR2003 

TI NE5533 TI SG2524 Siemens TDA2560 XR2203 3200 
SE5534 Datel AM-453-2C SG3524 Exar XR3524 3190 TDA2590 Plessey TDA2590 

XR2204 3200 
AM-453-2M RCA CA3524 3368 TDA2591 National TDA2591 

Fairchild 9667 
Exar XR5534 3209 'SiliconG SG3524 Plessey TDA2591 

9668 
Raytheon RC5534 TI SG3524 MC1413 

RM5534 SN74LS08 Fairchild 74LS08 
Telefunken TDA2591 1.1010rola 1.IC1413 2753 

Signetics NE5534 Hitachi HD74LS08 
TDA2593 National TDA2593 P.1C1416 2753 

NE5534A Motorola SN74LS08 
Plessey TDA2593 ULN20003 

SE5534A National DM74LS08 
Telefunken TDA2593 ULN2003 

TI NE5534 Raytheon 74LS08 
TDA2600 AMD AM9218 ULN2004 

NE5534A SGS T74LS08 
AMI S6831B RIFA PBD352303 

SE5534A Datel AM-453-2C Signetics 74LS08 
CSG MPS2316 Sanyo LB1233 

AM-453-2M TI SII74LS08 835 
Fairchild 3516 LB1234 

Exar XR5534 3209 SN74LS378 AMD SN74LS378 
68316 SGS L203 

Raytheon RC5534 Fairchild 74LS378 
68316E L204 

RM5534 Motorola SN74LS378 
F3516 Signetics ULN2003 

Signetics NE5534 SGS T74LS378 F35316 SiliconG SG2003 
NE5534A Signetics 74LS378 F68316 1281 SG2004 
SE5534 TI SH74LS378 939 GI R03-8316 Sprague ULN-2003 

TI NE5534 SN7524 Fairchild 75S24 R03-9316 ULN-2004 
NE5534A Hitachi HA1902 GTEMicro 2316 ULN-2023 

SE554A TI SE5534 Motorola MC7524 Intel 2316 ULS-2003 
SE5534A National 75S24 Mostek MK34000 ULS-2004 

SE555 Cherry CS555 SiliconG SG7524 Motorola MCM68316 TI SN75468 
Exar XR555 TI SN75224 MCM68A316 ULN2003 

XR555M 
SN7524 MM2316 ULN2004 

Fairchild /iA555 SP380 National DS8640 National MM52116 Toshiba TD62003 
Hitachi HA17555 

SU536 Intersil SU536 MM5258 TD62004 
Motorola MC1455 

TBA120 lIalional TBA 120 3325.3327 NEC-EA EA2316 /lA723 Fairchild /lA723 
MC1555 

Plessey TBA120 
I EA8316 Hitachi HA17723 

National LM555 
Siemens TBA 120 NEC-Micro /iPD2316 Intersil LM723 

NEC-Electron /iPC 1555 
Telefunken TBA120 OKI MSM3870 Molorola 1,1C1723 3295 

Raytheon RC555 
TBA1441 Siemens TBA1441 Rockwell R2316 National LM723 

RM555 
TBA396 TBA396 SGS M2316 Raytheon RC723 

RCA CA355 Motorola RM723 
CA555 TBA520 Plessey TBA520 TI SBP8316 

RCA CA723 
Sanyo LB8555 TBA530 National TBA530 Toshiba TMM331A 

LM723 
Signetics NE555 Plessey TBA530 TDA3570 Panasonic AN5310 

SGS L 123 
SiliconG SG555 Telefunken TBA530 ULN-6128 Exar XR6128 3205 SiliconG SG723 
TI NE555 TBA540 National TBA540 Spraguo UDII-6128 2843 TI /iA723 

SE555 Plessey TBA540 ULN2001 Exar XR2001 Thomson-CSF SFC2723 
SE556 AMD LM555 Telefunken TBA540 XR2201 3200 /iA733 AMD AM592 

LM556 TBA550 Plessey TBA550 Fairchild 9665 NE592 
Exar XR556 TBA560 National TBA560 Mitsubishi M54524 SE592 

XR556M Plessey TBA560 1.1010rola r.1C1411 2753 Fairchild /iA733 
Fairchild /iA556 Telefunken TBA560 ULN2001 Hitachi HA17733 
Motorola MC3456 TBA750 Plessey TBA750 XR2201 Intersil /iA733 

MC3556 TBA810 Fairchild TBA810 NEC-Micro UPA2001 Motorola MC1733 

I
:~I':~~'::':':: '. 

'/~~~f~~;;:: . 
:1i.; '',&:I~~.' ii. 'J'" 

~ 

National LM556 RCA CA810 RIFA PBD352301 NE592 
Raytheon RC556 SGS TBA810 PBD352311 SE592 

RM556 TBA920 National TBA920 Sanyo LB1231 National LM733 
Signetics NE556 Plessey TBA920 SGS L201 Raytheon RM592 
SiliconG SG556 TBA990 National TBA990 SiliconG SG2001 Signetics SE592 
TI NE556 Plessey TBA990 SG3851 SiliconG SG733 

SE556 Telefunken TBA990 Sprague ULN-2001 TI /lA733 
SE5560 Ferranti ZN1060 TCA440 Siemens TCA440 ULN-2021 /lA740 Intersil LM740 

Signollcs IIE5560 3402 TCA800 Plessey TCA800 ULS-2001 Signetics NE536 
Sprague ULN-8160 TDA2522 National TDA2522 ULS-2011 /lA741 AMD 741 

ULS-8160 Plessey TDA2522 TI SN75466 SSS741 
SE5561 Sprague ULS-8161 Siemens TDA2522 ULN2001 AD AD741 3153 
SE558 Exar XR558 TDA2523 National TDA2523 Toshiba TD62001 Fairchild 3871 

Signetics NE558 Plessey TDA2523 TD62101 /iA741 
SE565 National LM565 TDA2530 Hllachl 1111462532 3789 ULN2003 Exar XR2003 Hitachi HA17741 

Signetics NE565 Motorola MCM2532 XR2203 3200 Intersil AD741 
SE566 National LM566 National MM2532 XR2204 3200 ICL741 

Signetics NE566 NMC2532 Fairchild 9667 MicroPwr MP5501 
SE567 Exar XR2567 TDA2530 9668 MP5502 401.3292 

XR567 TDA2532 MC1413 OP-02 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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AD ADl08 
Fairchild IlA 108 

Signctic5 (Cont'd) SG108 3153 SG120-5 SiliconG SG320-05 
SG320P-5 
SG7905 

SG1458 SiliconG 
TI 

SG1558 
MC1458 
MC1558 
RC4558 
RM4558 
XR1468 

IlA741 Mostek MK3871 
Motorola LM741 

MC1741 
National LM741 
NEC-Electron IlPC151 

IlPC741 
PMI OP-02 

OPOI 
PM741 
SSS741 

Raytheon RC741 
RM741 

RCA CA3056 
CA741 

SiliconG SG300 
SG741 

TI IlA741 
Thomson-CSF SFC2741 
Toshiba TA7504 

IlA747 AMD 747 
Fairchild IlA747 
Hitachi HA 17747 
Motorola MC1747 
National LM747 
NEC-Electron IlPC251 
PMI OP-04 

PM747 
Raytheon RC747 

RM747 
RCA CA747 
SiliconG SG747 
TeledyneS 747 
TI IlA747 

IlA748 AMD 748 
LM201 

AD AD201 
Fairchild IlA201 

IlA748 
Intersil LM748 

IlA748 
Motorola LM201 

MC1748 
National LM201 

LM748 
Plessey SL748 
Raytheon RM748 
RCA CA201 

CA748 
LM748 

Signetics LM201 
SiliconG SG201 

SG748 
TI LM201 

SN72748P 
IlA748 

Thomson-CSF SFC2201 
SFC2748 

IlA758 Motorola IlA758 
Iiallonal LI.I1BOO 3325.3328 
RCA CA758 
TI SN76111 

SN76116 

Silicon General 

SG10l AMD LM101 
AD AD10l 
Fairchild IlA 101 
Intersil AD10l 
Motorola LM10l 
Raytheon LM10l 
Signetics LM10l 
TI LM10l 
Thomson-CSF SFC2101 

SG105 AMD LM105 
Fairchild IlA 105 
Intersil LM 105 
National LM105 
Thomson-CSF SFC2105 

SG107 AMD LM107 

SG109 

SGll0 

SGlll 

SGl17 

SG120-12 

SG120-15 . 

Intel 
Intersil 

IlA725 
ISBC108 
ICL 108 
LM108 

MicroPwr MP5501 
MP5505 

SG123 

1.IP5508 401.3292 SG 124 
OP-05 
OP08 

Motorola LM108 
National LM108 

LM108A 
NEC-Electron IlPC154 
PMI OP-05 

OP-06 
OP-07 
OP-08 
OPOI 
PM108 
PM725 

Raytheon LM 108 
RC725 
RM725 

RCA CA3493 
Signetics LM 108 
TI IlA714 
Fairchild IlA 109 
Motorola LM109 
National LM109 
TI SN55109 
Thomson-CSF SFC2109 
AMD LMll0 

Intersil 

National 

PMI 

SiliconG 

AMD 
AD 

LM210 
LM310 
LMll0 
LM310 
LMll0 
LM210 
LM310 
BUF-Ol 
BUF-02 
BUF-03 
SG210 
SG310 
LMlll 
AD111 

Fairchild IlA 111 
Intersil LMlll 
MicroPwr COMP-Ol 

COMP-02 
Motorola LM111 
l/allonal LI,1111 
PMI PMlll 
Raytheon LM 111 
Signetics LMlll 
TI LMlll 
Thomson-CSF SFC2111 
MicroEng MCE-LM 117 
1.1010rola Ll.1117 
Iiallonal LI.I117 
TI LMl17 
Fairchild IlA7912 

IlA79M12 
Motorola MC7912 
National LM120-12 

SiliconG 

TI 
Fairchild 
Lambda 
Motorola 
National 

SiliconG 

TI 

LM320MP12 
LM7912 
LM79M12 
SG320P-12 
SG7912 
IlA7912 
IlA7915 
LIlA7915 
MC7915 
LM120-15 
LM320-15 
LM320T15 
LM7915 
SG320-15 
SG7915 
IlA7915 

3351 

3317 

3295 
3299 

SG139 

SG139A 

SG140-05 
SG140-12 
SG140-15 
SG1403 

SG1436 

SG1456 

SG1458 

TI 
1.lolorola 

lIallanal 
TI 
AMD 
Motorola 
National 
Raytheon 
RCA 

IlA7905 
W123 
MC78T05 
W123 
SN55123 
LM124A 
LM124A 
LM124A 
LM124A 
CA124A 

Signetics LM124A 
TI LM124A 
AMD LM139 
Fairchild 
Motorola 
lfallonal 
PMI 

IlA139 
LM139 
Ll.1139 
CMP-04 
PM139 

Raytheon LM 139 
RCA CA139 
Signetics LM139 
TI LM139 
AMD LM139A 
Motorola LM139A 
Iiallonal LI.1139A 
PMI CMP-04 

PM139A 
RCA CA139A 

LM140-05 

3294 

3299 

3317 

3317 

National 
l/allonal 
IhUonal 
AD 
1.I010roia 
Dalal 

L1.I140-12 3299 
LI.1140-15 3299 
AD1403 3178 
I.IC1403 2761 
Ar.t-464-2 2622 

Harris HA-Z645 3232.3287 
Motorola MC1436 

National 

TeledyneP 
Dalal 
Harris 
Intersil 

Motorola 
Signetics 
TI 
AMD 

Exar 

MC1439 
LM1436 
LM343 
1332 
AU-460-2 2622 
IIA-Z605 3226.3287 
HA-2602 
HA-2605 
HA2605 
MC1456 
MC1456 
MC1456 
1458 
1558 
AM1458 
XR1458 
XR1588 
XR4558 

Fairchild IlA 1458 

Harris 
IlA1558 
HA-2650 3234.3287 
HA-2655 3234.3287 
HA-2665 

Hitachi HA 17458 
Motorola MC1458 

National 

MC1558 
MC4558 
MC4558C 
RC1558 
RC4558 
LM1458 
LM1558 

NEC-Electron IlPC 1458 

PMI 
IlPC4558 
OP-14 
PM1458 
PM1558 

Raytheon RC 1458 
RC1558 
RC4558 
RM1558 

RCA 
RM4558 
CA1458 
CA1558 

AD AD741S 3153 SG120-5 Fairchild IlA7905 
LM1458 
LM1558 
RC4558 
SSS1458 
SSS1558 

SG108 

~ Discontinued 

Intersil LM 107 
National LM107 
Raytheon LM107 
TI LM107 

SN55107 
Thomson-CSF SFC2107 
AMD LM108 

© Ie MASTER 1983 

Lambda 
IlA79M05 
LMC7905 
LIlA7905 

Motorola MC7905 
National LM320MP5 

LM7905 
LM79M05 

Sanyo LA6458A 
Signetics MC1458 

MC1558 
NE4558 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 

SG1468 

SG1488 

SG1489 

SG1489A 

SG1495 
SG1496 

SG150 

SG1501A 

SG1524 

SG1525A 

SG1527A 

SG1536 

SG1556 

Exar 

1.I010roia 
Raytheon 
SiliconG 

AMD 
Exar 
Fairchild 
HarriS 
Hitachi 
r.lolorola 
National 
Raytheon 
Signetics 
TI 

AMD 
Exar 

Fairchild 

Hitachi 
Molorola 

National 

Signetics 

SiliconG 
TI 

AMD 
Exar 

Fairchild 

Hitachi 
IAolorola 

National 

Signetics 

SiliconG 
TI 

Motorola 
Fairchild 
Motorola 

National 

Plessey 

Signetics 

SiliconG 
1.10lorola 
Nallonal 
Exar 
1.101crc13 
Raytheon 
SiliconG 
Exar 
RCA 
Signetics 
TI 
Motorola 
Siliconix 
Motorola 
Siliconix 
Delel 
Harris 
Motorola 
National 

lIarrls 
Intersil 
Motorola 
Signetics 

XR4195 
1,IC1468 
RC4195 
SG2501A 
SG3501A 
SG4501 
MC1488 
XR1488 
IlA1488 
HA 1488 
HD75188 
r.IC1488 
DS1488 
RM1488 
MC1488 
MC1488 
SN75188 
MC1489 
XR1489 
XR1489A 
IlA1489 
IlA1489A 
HD75189 
UC1489 
r.ICI489'\ 
DS1489 
DS1489A 
MC1489 
MC1489A 
SG1489A 
MC1489A 
SN75189 
SN75189A 
SN85189 
MC1489 
XR1489 
XR1489A 
IlA1489 
IlA1489A 
HD75189 
1.IC1489 
MC1489A 
DS1489 
DS1489A 
MC1489 
MC1489A 
SG1489 
MC1489A 
SN75189 
SN75189A 
SN85189 
MC1495 
IlA796 
MC1496 
MC1596 
LM1496 
LM1596 
SL 1496 
SL 1596 
MC1496 
MC1596 
SG1596 
LImo 
W150 
XR1568 
r.1C151l8 
RM4195 
SG1568 
XR1524 
CA1524 
SG1524 
SG1524 
SG1525A 
PWM25A 
SG1527A 

3296 

3188 

2753 

3188 

2753 
2753 

3188 

2753 
2753 

3295 
3299 

3296 

3190 
3368 

PWM27A 
AM-464-2M 
HA-2640 3232.3287 
MC1536 
LM143 
LM1536 
IIA-260D 3226.3287 
HA2600 
MC1556 
MC1556 

.2255 
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Silicon General (Cont'd) SG2002 Mitsubishi M54525 SG201 SiliconG SG748 SG239A National LM239A 3317 
Motorola ",C1412 2753 TI . LM201 PMI CMP-04 

SG1556 TeledyneP 1326 ULN2002 SN72748P PM239A 
TI MC1556 NEC-Micro UPA2002 "A748 RCA CA239A 

SG1558 AMD 1458 RIFA PBD352304 Thomson-CSF SFC2201 SG250 I.Iolorola LImo 3295 
1558 PBD352314 SFC2748 National LM250 3299 
AM1458 Sanyo LB1232 SG202 AMD LM202 SG2501A Exar XR1468 

Exar XR1458 SGS L202 National LM202 XR4195 
XR1588 Signetics NE56202 SG204 National LM204 1.1010rola "'C1468 3296 
XR4558 Sprague ULN-2002 Thomson-CSF SFC2204 Raytheon RC4195 

Fairchild "A1458 ULN-2022 SG205 AMD LM205 SiliconG SG1468 
"A1558 ULS-2002 National LM205. SG3501A 

Harris HA-2650 3234.3287 TI SN75467 Thomson-CSF SFC2205 SG4501 
HA-26553234.3287 ULN2002 SG207 AMD LM207 SG2524 Exar XR2524 3190.3209 
HA-2665 Toshiba TD62002 National LM207 RCA CA2524 3368 

Hitachi HA 17458 SG2003 Exar XR2003 RCA CA207 Signetics SG2524 
Motorola MC1458 XR2203 3200 TI SN55207 TI SG2524 

MC1558 XR2204 3200 Thomson-CSF SFC2207 SG2525A Motorola SG2525A 
MC4558 Fairchild 9667 SG208 AMD LM208 Siliconix PWM25B 
MC4558C 9668 AD AD208 3153 SG2526 I .• olorola SG2526 3297 
RC1558 MC1413 Fairchild "A208 SG3526 3297 
RC4558 Molorola UC1413 2753 MicroPwr MP5505 Sprague ULQ-8126 

National LM1458 ,",C1416 2753 MP5508 401.3292 SG2527A Motorola SG2527A 
LM1558 ULN20003 OP-05 Siliconix PWM27B 

NEC-Electron "PC 1458 ULN2003 OP08 SG2532 Hitachi HN462532 3789 
"PC4558 ULN2004 Motorola LM208 Motorola MCM2532 

PMI OP-14 RIFA PBD352303 Nalional LM208 National MM2532 
PM1458 Sanyo LB1233 PMI OP-08 NMC2532 
PM1558 LB1234 OP05 TDA2530 

Raytheon RC1458 SGS L203 PM208 TDA2532 
RC1558 L204 TI "A714 Plessey TDA2530 
RC4558 Signetics ULN2003 SG209 Fairchild "A209 Siemens TDA2530 
RM1558 ULN2004 Lambda LLM209 Signetics TDA2530 
RM4558 SiliconG SG2004 Motorola LM209 TDA2532 

RCA CA1458 Sprague ULN-2003 National LM209 TI TMS2532 
CA1558 ULN-2004 Thomson-CSF SFC2209 Universal UM2532 
LM1458 ULN-2023 SG210 AMD LM110 SG300 AMD 741 
LM1558 ULS-2003 LM210 SSS741 
RC4558 ULS-2004 LM310 AD AD741 3153 
SSS1458 TI SN75468 Intersil LMll0 Fairchild 3871 
SSS1558 ULN2003 LM310 

"A741 
Sanyo LA6458A ULN2004 National LM110 Hitachi HA 17741 
Signetics MC1458 Toshiba TD62003 LM210 Intersil AD741 

MC1558 TD62004 LM310 ICL741 
NE4558 SG2004 Exar XR2003 PMI BUF-Ol MicroPwr MP5501 

SiliconG SG1458 XR2203 3200 BUF-02 1.!P5502 401.3292 BUF-03 TI MC1458 XR2204 3200 
SiliconG SGll0 

OP-02 
MC1558 Fairchild 9667 

SG310 Mostek MK3871 
RC4558 9668 SG211 AMD LM211 Motorola LM741 
RM4558 MC1413 MC1741 

SG1568 Exar XR1568 Molorola Mci413 2753 
AD AD211 

National LM741 Motorola LM211 
I.Iolorola 1 •• C1568 3296 1,IC1416 2753 lIational Lf.I211 3317 NEC-Electron "PC151 
Raytheon RM4195 ULN20003 PMI PM211 "PC741 
SiliconG SG1501A . ULN2003 

RCA LM211 PMI OP-02 
SG1595 Motorola MC1595 ULN2004 Signetics LM211 OPOl 
SG1596 Fairchild "A796 RIFA PBD352303 TI LM211 .PM741 

Motorola MC1496 Sanyo LB1233 Thomson-CSF SFC2211 SSS741 
MC1596 LB1234 SG212 AMD LM212 Raytheon RC741 

National LM1496 SGS L203 Motorola LM212 RM741 
LM1596 L204 SG217 MicroEng MCE-LM217 RCA CA3056 

Plessey SL 1496 Signetics ULN2003 Molorola W217 3295 CA741 
SL 1596 ULN2004 Iialional LI.1217 3299 Signetics "A741 

Signetics MC1496 SiliconG SG2003 TI LM217 SiliconG SG741 
MC1596 Sprague ULN-2003 SG220 Lambda LLM220 TI "A741 

SiliconG SG1496 ULN-2004 National LM220 Thomson·CSF SFC2741 
SG2001 Exar XR2001 ULN-2023 SG220-05 National LM220-05 Toshiba TA7504 

XR2201 3200 ULS-2003 SG220-12 National LM220-12 SG3001 Hitachi HAlll0 
Fairchild 9665 ULS-2004 SG220-15 National LM220-15 RCA CA3001 
Mitsubishi M54524 TI SN75468 SG223 Lambda LLM223 SG301 AD AD301 
Molorola ... Cl411 2753 ULN2003 I,Iolorola LI.l223 3294 Fairchild LM301 

ULN2001 'ULN2004 Nalional LM223 3299 "A301A 
XR2201 Toshiba TD62003 SG224 AMD LM224 Intersil AD301 

NEC-Micro UPA2001 TD62004 Fairchild "A224 Motorola LM301 
RIFA PBD352301 SG201 AMD 748 Motorola LM224 National LM301 

PBD352311 LM201 National LM224 LM301A 
Sanyo LB1231 AD . AD201 Raytheon LM224 NEC-Electron "PC 157 ' 
SGS L201 Fairchild "A201 RCA CA224 "PC301 
Signetics ULN2001 "A748 Signetics LM224 Raytheon LM301 
SiliconG SG3851 Intersil LM748 TI LM224 RCA CA301 
Sprague ULN-2001 "A748 SG239 AMD LM239 LM301 

ULN-2021 Motorola LM201 Fairchild "A239 Signetics LM301 
ULS-2001 MC1748 Motorola LM239 TI LM301 
ULS-2011 National LM201 !lalianal LU239 3317 LM301A 

TI SN75466 LM748 PMI CMP-04 Thomson-CSF SFC2301 
ULN2001 Plessey SL748 PM239 Toshiba TA7506 

Toshiba TD62001 Raytheon RM748 Raytheon LM239 SG302 AMD LM302 
TD62101 RCA CA201 RCA CA239 Intersil LM302 

SG2002 Exar XR2002 CA748 Signetics LM239 National LM302 
XR2202 3200 LM748 TI LM239 SG304 National LM304 

Fairchild 9666 Signetics LM201 SG239A AMD LM239A NEC-Electron "PC 142 
MC1412 "A748 Motorola LM239A Thomson-CSF SFC2304 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Silicon General (Cont'd) SG309 Toshiba TA78005 SG320P-12 SiliconG SG120-12 SG340-05 Toshiba TA78005 
SG310 AMD LMll0 SG7912 SG340-15 Fairchild "A781S 

SG3045 Fairchild "A304S LM210 TI "A7912 '. 
"A78L 15 

Hitachi HA1127 LM310 SG320P-5 Fairchild "A790S Lambda LMC7815 
National LM304S Intersil LMll0 "A79M05 L"A7815 
Plessey SL304S LM310 Lambda LMC7905 I.'olorola r.IC7815 3294 

RCA CA3045 National LMll0 L"A7905 MC78L 15 

SG3046 Motorola MC3346 LM210 Motorola MC7905 lIalional W340-15 3299 

National LM3046 LM310 National LM320MP5 L/.1340LA-15 3299 

Plessey SL3146 PMI BUF-Ol LM7905 LM340T-15 

RCA CA3046 BUF-02 LM79M05 LM7815 

CA3146 BUF-03 SiliconG SG120-5 LM78L IS 

SiliconG SG3146 SiliconG SG110 SG320-05 NEC-Electron "PC781S 

Sprague ULN-2046 SG210 SG7905 "PC78L 15 

SG305 AMD LM30S SG311 AMD LM311 TI flA7905 SGS L7815 

Fairchild "A30S 
AD AD311 SG323 Fairchild SH0323 SiliconG SG7815 

Intersil LM30S Fairchild "A2903 SH323 TI LM340-1S 

National LM30S "A311 "A78H05 "A7815 

NEC-Electron "PC 141 
Intersil LM311 Lambda LAS1405 "A78L 15 

Thomson-CSF SFC2305 
Motorola LM2903 LAS190S Toshiba TA78015 

SG3058 RCA CA3058 
LM311 Molorola LI.1323 3294 SG340-18 Fairchild "A7818 

SG3059 Motorola CA3059 
llalional lIA2903 3317 MC78T05C . Lambda LMC7818 

RCA CA3059 
LF.I311 3317 lIalional LI.1323 3299 NEC-Electron "PC7818 

SG307 AMD LM307 
NEC-Electron "PC271 SG324 AMD LM324 SiliconG SG7818 

"PC311 Exar XR3403 3207 TI LM340-18 
AD AD741J 3153 PMI PM311 "A7818 XR3403C Intersil LM307 Raytheon LM311 SG340-S AMD LM309 Fairchild "A324 ,-----. 
Motorola LM307 RCA CA311 Fairchild "A309 
National LM307 LM311 

"A3403 
"A7805 

Raytheon LM307 Signetics LM2903 
Motorola LM324 

Lambda LLM309 
RCA CA307 LM311 

MC3403 
LMC780S National LM324 

TI LM307 TI LM2903 NEC-Electron "PC324 L"A7805 

I 
Thomson-CSF SFC2307 LM311 Motorola LM309 

SG3079 Motorola CA3079 Thomson-CSF SFC2311 
NEC-Micro "PC324 MC7805 

RCA CA3079 SFC3111 
Raytheon LM324 

National LM309 
SG308 AMD LM308 SG3118 AMD AMLMl12 

RC3403 
LM780S 

AD AD30a 3153 AMLM212 
RC4137 

NEC-Electron "PC7805 
Burr-Brown 3500 AMLM312 

RCA CA324 • SGS L780S 
3501 LM312 

LM324 L7810 
Fairchild "A308 Motorola LM312 

Sanyo LA6324 SiliconG SG309 
Intersil AD308 National LM312 

Signetics LM324 SG340-0S 

LM308 SG3146 Motorola MC3346 MC3403 TI "A7805 ~ MicroPwr MP550S National LM3046 TI LM324 Thomson-CSF SFC2309 

Motorola LM308 Plessey SL3146 MC3403 Toshiba TA7800S 

National LM308 RCA CA3046 SG3302 Fairchild "A2901 SG340-6 Fairchild "A7806 @ Raytheon LM308 CA3146 "A3302 Lambda LMC7806 

SG3081 Plessey SL3081 SiliconG SG3046 Motorola LM2901 L"A7806 
MC3302 e] RCA CA3081 Sprague ULN-2046 

National 
Motorola MC7806 

SG317 Fairchild "A317 
LM2901 SiliconG SG7806 Signetics CA3081 

MicroEng MCE-LM317 LM3302 TI "A7806 

~ 
Sprague ULN-2081 

SG3082 Plessey SL3082 Motorola W317 3295 NEC-Electron "PC2901 SG340-8 Fairchild "A7808 
Iialional LI.!317 3299 PMI CMP-04 Lambda LMC7808 RCA CA3082 
TI Raytheon LM2901 L"A7808 Signetics CA3082 LM317 

SG3183 Plessey SL3083 RV3302 Motorola '.!C7S0a 3294 8 Sprague ULN-2082 
SL3183 RCA CA3302 NEC-Electron "PC7808 

SG3083 Plessey SL3083 
RCA CA3083 Signetics LM2901 SiliconG SG7808 

SL3183 
CA3183 MC3302 TI LM340-8 

RCA CA3083 
Signetics CA3083 TI LM2901 "A7808 CA3183 

CA3183 LM3302 SG3423 Motorola MC3423 
Signetics CA3083 

SiliconG SG3083 SG339 AMD LM339 TI MC3423 --CA3183 
Sprague ULN-2083 LM339A SG350 Fairchild "A78HGA 

SiliconG SG3183 SG320·05 Fairchild "A790S Fairchild "A339 /.1otorola W350 3295 
Sprague ULN-2083 

"A79M05 Hitachi HA 17901 lIalional LM350 3299 
SG3086 Fairchild "A3086 Lambda LMC7905 Motorola LM339 SG3S01A Exar XR1468 

Motorola MC3386 
L"A7905 .lallonal W339 3317 XR4195 

National LM3086 Motorola MC7905 NEC-Electron "PC339 /.Iotorola MC1468 3296 
Plessey SL3046 National LM320MPS NEC-Micro "PC339 Raytheon RC4195 

SL3086 LM790S PMI CMP-04 SiliconG SG1468 
RCA CA3046 LM79M05 PM339A SG2501A 

CA3086 SiliconG SG120-5 Raytheon LM339 SG4501 
SiliconG SG3821 SG320P-5 RCA CA339 SG3503 Exar XR3503 3207 

SG3886 SG790S CA339A Motorola MC3503 
Sprague ULN-2046 TI "A7905 LM339 Raytheon RC3503 

ULN-2086 SG320-1S Fairchild "A791S TI LM339 RM3S03 
SG309 AMD LM309 Lambda L"A791S SG340-0S AMD LM309 RM4137 

Fairchild "A309 Motorola MC791S Fairchild "A309 Signetics MC3503 
"A780S National LM120-15 "A780S TI MC3503 

Lambda LLM309 LM320-1S Lambda LLM309 SG3523 Motorola MC3523 
LMC7805 LM320T1S LMC780S TI MC3523 
L"A7805 LM7915 L"A7805 SG3524 Exar XR3524 3190 

Motorola LM309 SiliconG SG120-15 Motorola LM309 RCA CA3524 3368 
MC7805 SG791S MC7805 Signetics SG3524 

National LM309 TI "A7915 National LM309 TI SG3524 
LM780S SG320-S National LM320-S LM780S SG352S TI SG352S 

NEC-Electron "PC7805 SG320P-12 Fairchild "A7912 NEC-Electron "PC7805 SG352SA Motorola SG352SA 
SGS L780S "A79M12 SGS L780S Siliconix PWM2SC 

L7810 Motorola MC7912 L7810 TI SG352SA 
SiliconG SG340-0S National LM120-12 SiliconG SG309 SG3526 Sprague ULS-8126 

SG340-S LM320MP12 SG340-S SG3527 TI SG3527 
TI "A780S LM7912 TI "A7805 SG3S27A Motorola SG3527A 
Thomson-CSF SFC2309 LM79M12 Thomson-CSF SFC2309 Silica nix PWM27C 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the speCifications considering your requirements. 
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Silicon General (Cont'd) SG4136C PMI OP-09 SG55461 TI SN55461 SG733 TI /lA733 
PM4136 SG55462 National OS55462 SG741 AMO 741 

SG3527A TI SG3527A Raytheon RC4136 TI SN55462 SSS741 
SG3532 AMO 9232 RM4136 SG55463 National OS55463 AD AD741 3153 

AMI ,. S68322 SiliconG SG4136 TI SN55463 Fairchild 3871 
S68A332 TI RC4136 SG55464 National OS55464 /lA741 

CSG MPS2332 RM4136 .TI SN55464 Hitachi HA17741 
Fairchild F3532 SG4194 Exar XR4194 SG55471 TI SN55471 Intersil A0741 
GI R03-9332 MicroEng MCE-4194 SG55472 TI SN55472 ICL741 
GTEMicro 2332 Raytheon RC4194 SG55473 TI SN55473 MicroPwr MP5501 
Intersil IM7332 RM4194 SG55474 TI SN55474 MP5502 401.3292 
Motorola MC68332 SG4250 Fairchild /lA776 SG555 Cherry CS555 OP-02 

MCM68332 Harris HA-2720 3236 Exar XR555 Mostek MK3871 
MCM68A332 3840 Intersil ICL8021 XR555M Motorola LM741 

National MM52132 LM4250 Fairchild /lA555 MC1741 
NEC-EA EA8332 Motorola MC1776 Hitachi HA 17555 National LM741 
NEC-Micro /lP02332 National LM4250 Motorola MC1455 NEC-Electron /lPC 151 
RCA COM5333 Solitron UC4250 MC1555 /lPC741 
Rockwell R2332 SG4501 Exar XR1468 National LM555 PMI OP-02 
SMC ROM4732 XR4195 NEC-Electron /lPC 1555 OPOl 
Synerlek SY2332 3950 Motorola MC1468 3296 Raytheon RC555 PM741 
TI 4732 Raytheon RC4195 RM555 SSS741 

TMS4732 SiliconG SG1468 RCA CA355 Raytheon RC741 
Toshiba TMM333 SG2501A 

CA555 RM741 
Universal UM2332 SG3501A 

Sanyo LB8555 RCA CA3056 
SG3821 Fairchild /lA3086 SG55138 TI SN55138 

Signetics NE555 CA741 
Motorola MC3386 SG55154 TI SN55154 

SE555 Signetics IlA741 
National LM3086 SG5520 National LM5520 

TI NE555 SiliconG SG300 
Plessey SL3046 TI SN5520 

SE555 TI /lA741 
SL30B6 SG5521 National LM5521 Thomson·CSF SFC2741 
CA3046 SG5522 Motorola MC5522 SG556 AMO LM555 

Toshiba TA7504 RCA 
CA3086 MC5523 I LM556 

SG747 AMO 747 
SiliconG SG3086 National LM5522 Exar XR556 

Fairchild /lA747 
SG3BB6 TI SN5522 XR556M 

Hitachi HA17747 
Sprague ULN-2046 SG5523 National LM5523 Fairchild IlA556 

Motorola MC1747 
ULN-2086 SG55236 TI SN55236 Motorola MC3456 

National LM747 
SG3822 Motorola CA3054 SG5524 Fairchild MC5524 MC3556 

NEC-Electron /lPC251 
RCA CA3026 Motorola MC5524 National LM556 PMI OP-04 

. CA3054 National LM5524 Raytheon RC556 PM747 
Sprague ULN-2054 Raytheon RM5524 RM556 Raytheon RC747 
Thomson-CSF SFC2054 TI SN5524 Signetics NE556 RM747 

SG3B51 Exar XR2001 SG5525 Fairchild MC5525 SE556 RCA CA747 
XR2201 3200 Motorola MC5525 TI NE556 Signetics /lA747 

National LM5525 SE556 Fairchild 9665 
SG5526 TI SN5526 SG6118 Oionics 01514 

TeledyneS 747 
Mitsubishi M54524 

SG5527 TI SN5527 Exar XR6118 3205 
TI /lA747 

Motorola MC1411 2753 SG748 AMO 74B 
ULN2001 

SG5528 Fairchild MC552B Sanyo LB1290 LM201 
XR2201 

Motorola MC5528 Sprague UDH-6118 2843 AO A0201 
NEC-Micro UPA2001 

National LM5528 ULN-6118 Fairchild /lA201 
RIFA PB0352301 

TI SN552B SG710 Fairchild /lA710 /lA748 
PB0352311 

SG5529 Fairchild MC5529 MicroPwr COMP-Ol Intersil LM748 
Sanyo LB123t 

Motorola MC5529 COMP-02 /lA748 
SGS L201 

National LM5529 Motorola LM710 Motorola LM201 
Signetics ULN2001 

SG55325 Fairchild MC55325 MCmO MG1748 
SiliconG SG2001 

Motorola MC55325 National umo 3317 National LM201 National OS55325 PMI CMP-Ol LM748 Sprague ULN-2001 LM55325 
ULN-2021 Signetics 55325 

CMP-02 Plessey SL748 
ULS-2001 TI SN55325 

Raytheon RM710 Raytheon RM748 
ULS-2011 SG5534 Fairchild MC5534 

TI /lA710 RCA CA201 
TI SN75466 Motorola MC5534 

Thomson-CSF SFC2710 CA748 
ULN2001 National LM5534 SG711 Fairchild /lA711 LM748 

Toshiba T062001 SG5535 Motorola MC5535 Motorola MC1711 Signetics LM201 
T062101 National LM5535 National lim 1 3317 /lA748 

SG3852 Sprague ULS-2012 TI SN5535 TI /lA711 SiliconG SG201 
SG3853 Sprague ULS-2013 SG5536 TI SN5536 Thomson-CSF SFC2711 TI LM201 
SG3886 Fairchild /lA3086 SG5537 TI SN5537 SG723 Fairchild /lA723 SN72748P 

Motorola· MC3386 SG5538 National LM5538 Hitachi HA17723 /lA748 
National LM3086 SG5539 Motorola MC5539 Intersil LM723 Thomson-CSF SFC2201 
Plessey SL3046 National LM5539 Motorola I.1C1723 3295 SFC2748 

SL3086 SG55450 Fairchild 55450 National LM723 SG75138 TI SN75138 
RCA CA3046 Signetics 55450 Raytheon RC723 SG75154 Fairchild 75154 

CA3086 TI SN55450 RM723 Hitachi H075154 
SiliconG SG3086 SG55451 Fairchild 55451 RCA CA723 National OS75154 

SG3821 National OS55451 LM723 TI SN75154 
Sprague ULN-2046 Signetics 55451 SGS L 123 SG7520 Fairchild 7520 

ULN-2086 TI SN55451 Signetics /lA723 Motorola MC7520 
SG4136 Exar XR4136 SG55452 Fairchild 55452 TI IlA723 TI SN7520 

XR4136M National OS55452 Thomson-CSF SFC2723 SG7521 Fairchild 7521 
Fairchild /lA4136 Signetics 55452 SG733 AMO AM592 Motorola MC7521 
MicroPwr MP5509 TI SN55452 NE592 National LM7521 
PMI OP-09 SG55453 Fairchild 55453 SE592 TI SN7521 

PM4136 National OS55453 Fairchild /lA733 SG7522 Motorola MC7522 
Raytheon RC4136 LM55453 Hitachi HA17733 TI SN7522 

RM4136 Signetics 55453 Intersil /lA733 SG7523 Motorola MC7523 
SiliconG SG4136C TI SN55453 Motorola MC1733 National LM7523 
TI RC4136 SG55454 National OS55454 NE592 Raytheon RC7523 

RM4136 Signetics 55454 SE592 TI SN7523 
SG4136C Exar XR4136 TI SN55454 National LM733 SG75236 TI SN75236 

XR4136M SG55460 National OS55460 Raytheon RM592 SG7524 Fairchild 75S24 
Fairchild /lA4136 TI SN55460 Signetics SE592 Hitachi HA1902 
MicroPwr MP5509 SG55461 National OS55461 /lA733 Motorola MC7524 

• Olscontlnued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Silicon General (Cont'd) SG7806 TI JlA7806 SG7915 SiliconG SG120-15 OG187 Intersil OG187 
SG7808 Fairchild JlA7808 SG320-15 IH5050 

SG7524 National 75S24 Lambda LMC7808 TI JlA7915 Siliconix OG387 
Signetics SN7524 LJlA7808 OG188 Harris HI5042 
TI SN75224 Motorola "'C7808 3294 Silicon SY5tem5 Inc. Intersil OG188 

SN7524 NEG-Electron JlPC7808 IHS042 
SG7525 AMO 7525 SiliconG SG340-8 104 Fujitsu MB4111 Siliconix OG5042 

Fairchild 7525 TI LM340-8 105 Fujitsu MB4112 TI TL 188 
Motorola MC7525 JlA7808 SSI201 Aptek 3201 OG189 Intersil OG189 
National LM7525 SG7812 Fairchild JlA7812 ITT3201 OG190 Harris HI-5051 

SG7528 Motorola MC7528 Lambda LMC7812 SSI8500 Motorola MC8S00 Intersil OG190 
Raytheon RC7528 LJlA7812 SSI8502 Motorola MG8502 IH5051 
TI SN7528 1.lolorola f.lC7812 3294 SSI8520 Motorola MG8S20 OG191 Harris HI5043 
Thomson-GSF SFC2528 National LM7812 Intersil OG191 

SG7529 Fairchild 7529 NEG-Electron JlPC7812 Siliconix IH5043 
Motorola MC7529 SGS L7812 Siliconix OG243 
Naticnal LM7529 TI JlA7812 CA3089 Hitachi HAl137 OG5043 
Raytheon RC7529 Toshiba TA78012 LA 1230 OG200 AD AOG200 

SG75325 Motorola MG75325 SG7815 Fairchild JlA7815 Motorola MC1389 Harris HI200 
National OS75325 JlA78L15 National CA3089 Intersil IH200 
TI SN75325 Lambda LMC7815 Lf.I3089 3325.3327 MicroPwr MP200 

SG7534 Motorola MC7534 LJlA7815 RCA CA3089 MP7513 
SG7535 Motorola MC7535 Molorola MC7815 3294 Sanyo LA 1230 PMI SW-05 

National LM7535 MC78L 15 LA3089 OG201 AD AOG201 
SG7538 Fairchild 7538 IIalional Lf.I340-15 3299 SGS TCA3089 Harris HI201 

Motorola MG7538 LI.1340LA-15 3299 TOA1200 MicroPwr MP201 
National LM7538 LM340T-15 Signetics CA3089 Iialicnal LFl1201 3318 SG7539 ,Fairchild 7539 LM7815 TI SN76689 LF13201 3318 Motorola MC7539 LM78L 15 0123 Intersil 0123 PMI SW-Ol National LM7539 NEC-Electron JlPC7815 0125 Intersil 0125 SW-201 SG7541 Fairchild 75471 JlPC78L 15 TeledyneC COR125 OG201A PMI SW-201 SiliconG SG75471 SGS L7815 OF320 GTEMicro G4320 Siliconix OG201 TI SN75471 SiliconG SG340-15 ITT OF320 

SG7542 Fairchild 75472 TI LM340-15 
OG202 flalianal LF13202 3318 

Mitel MT4320 
SiliconG SG75472 JlA7815 

PMI SW-02 

TI SN75472 
Nitron NC2320 OG211 Intersil IH5052 

SG7543 TI SN75473 
JlA78L 15 ~OF321 Nitron NC2321 OG243 Harris HI5043 

Toshiba TA78015 ~OF322 ITT OF322 
SG7544 TI SN75474 Intersil OG191 

SG7818 Fairchild JlA7818 Mitel MT4322 
SG75450 Fairchild 75450 Lambda LMC7818 

IH5043 
Motorola MC75450 

Nitron NC2322 Siliconix OG191 
National OS75450 

NEC-Electron JlPC7818 ~OF323 Mitel MT4323 OG5043 
TI SN75450 

SiliconG SG340-18 ~OF411 SSS SCL25411 OG300 Harris HI300 2630.3287 
SG75451 Fairchild 75451 

TI LM340-18 OF412 Intersil ICL7211 OG301 Harris HI301 2630.3287 
Motorola MC75451 

JlA7818 OGll1 Intersil OGll1 OG302 Harris HI302 2630.3288 SG7824 Fairchild JlA7824 Siliconix OGM111 National OS75451 Lambda LMC7824 ~OG116 Intersil OG116 
OG303 Harris 111303 2630.3288 

TI SN75451 OG304 Ilarrls 111304 2630.3287 
SG75452 Fairchild 75452 

LJlA7824 OG123 Intersil OG123 OG305 Harris HI305 2630.3287 Motorola MC7824 OG125 Intersil OG125 Hitachi H075452 NEC-Electron JlPC7824 OG126 AH0126 3344 
OG306 Harris 111306 2630.3288 

Motorola MC75452 flalional OG307 Harris HI307 2630.3288 
National OS75452 

SGS L7824 OG129 flalional AH0129 3343 
OG381 HI381 2635.3288 TI LM340-24 OG133 lIalianal AH0133 3344 

lIarris 
TI SN75452 

JlA7824 OG134 flalia~al AH0134 3344 
HI5048 

SG75453 Fairchild 75453 Intersil OG181 
Hitachi H075453 SG7905 Fairchild JlA7905 OG139 Iialianal AH0139 3344 

JlA79M05 OG140 Nalional AH0140 3344 IH5048 
Motorola MC75453 Siliconix OG181 Lambda LMC7905 OG141 Iialianal AH0141 3344 National OS75453 OG384 Harris HI384 2635.3288 

LM75453 LJlA7905 OG142 flalianal AH0142 3344 
HI5049 

TI SN75453 Motorola MC7905 OG143 Iialianal AH0143 3344 

SG75454 MC75454 National LM320MP5 OG144 Iialional AH0144 3344 Intersil OG184 
Motorola 
National OS75454 LM7905 OG145 Iialional AH0145 3344 IH5049 

TI SN75454 LM79M05 OG146 flalional AH0146 3344 Siliconix OG184 

SG75460 Motorola MG75460 SiliconG SG120-5 OG151 flalional AII0151 3344 OG387 Harris HI-5050 

Nalional OS75460 SG320-05 OG152 Iialianal AH0152 3344 111387 2635.3288 

TI SN75460 SG320P-5 ·OG153 lIalional AH0153 3344 HI5050 

SG75461 Fairchild 75461 TI JlA7905 OG154 National AM0154 Intersil OG187 

Motorola MC75401 Fairchild MC7905 OG161 lIalional AH0161 3344 IH5050 

MC75461 Lambda LMC7905 OG162 /lalional AII0162 3344 Siliconix OG187 

National OS75461 Motorola MC7905 OG163 National AM0163 OG390 Harris 111390 2635.3288 

TI SN75461 SG7908 Fairchild MC7908 OG164 National AM0164 OG5040 Harris HI5040 

SG75462 Fairchild 75462 JlA7908 OG172 Intersil OG118 Intersil IH5040 

Motorola MC75402 I'A79M08 OG180 Intersil OG180 OG5041 Harris HI5041 

MC75462 Lambda LMC7908 OG181 Harris HI381 2635.3288 Intersil IH5041 

National OS75462 LJlA7908 HI5048 OG5042 Harris HI5042 

TI SN75462 Motorola MC7908 Intersil OG181 Intersil OG188 

SG75463 Motorola MC75403 TI JlA7908 IH5048 IH5042 

MC75463 JlA79M08 Siliconix OG381 Siliconix OG188 

National OS75463 SG7912 Fairchild JlA7912 OG182 Intersil OG182 TI TL 188 
TI SN75463 JlA79M12 TI TL 182 OG5043 Harris HI5043 

SG75464 National SG75464 Motorola MC7912 OG183 Intersil OG183 Intersil OG191 
TI SN75464. National LM120-12 OG184 Harris HI384 2635.3288 IH5043 

SG75470 TI SN75470 LM320MP12 HI5049 Siliconix OG191 
SG75471 Fairchild 75471 LM7912 Intersil OG184 OG243 

SiliconG SG7541 LM79M12 IH5049 OG5044 Harris HI5044 
TI SN75471 SiliconG SG120-12 Siliconix OG384 ~ Intersil IH5044 

SG75472 Fairchild 75472 SG320P-12 OG185 Harris HI5045 OG5045 Harris HI5045 
SiliconG SG7542 TI JlA7912 Intersil OG185 Intersil OG185 
TI SN75472 SG7915 Fairchild JlA7915 IH5045 IH5045 

SG777 TI JlA777 Lambda LiLA7915 Siliconix OG5045 Siliconix OG185 
SG7806 Fairchild JlA7806 Motorola MC7915 TI TL 185 TI TL 185 

Lambda LMC7806 National LM120-15 OG186 Intersil OG186 OG506 AD A07506 
LJlA7806 LM320-15 OG187 Harris HI-5050 Burr-Brown MPC16S 

Motorola MC7806 LM320T15 HI387 2635.3288 . Dalal 1.\v-160B 2622 
SiliconG SG340-6 LM7915 HI5050 fAX-1606 2622 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Siliconix (Cont'd) DG509 SGS HCF4052 SG555 SiliconG SG555 SCL4000 RCA CD4000 
Signetics HEF4052 TI NE555 SGS HCF4000 

DG506 Fairchild F4067 SlIIconlx DG509A 2804 SE555 Signetics HEF400 
Harris HI1840 TeledyneP 4553 SG556 AMD LM555 Solitron CM4000 

HI506 DG509A Burr-Brown MPC4D LM556 SCL4001 Fairchild F4001 
HI506A Dalel 1,'XO-409 2622 Exar XR556 Hitachi HD14001 

Intersil IH6116 Fairchild F4052 XR556M Motorola MC14001 
MicroPwr MP7506 Harris HI509 Fairchild I'A556 National CD4001 
Motorola MC14067 HI509A Motorola MC3456 MM74C02 
PMI MUX-16 Intersil IH6208 MC3556 OKI MSM4001 
RCA CD4067 MicroPwr MP7509 National LM556 RCA CD4001 
SGS HCF4067 Motorola MC14052 Raytheon RC556 Sanyo LC4001B 
Signetics HEF4067 Nallonal LF11509 3318 RM556 SGS HCF4001 

OG507 AD A07507 LF13509 Signetics NE556 Signetics HEF4001 
Burr-Brown MPC80 PMI MUX-24 SE556 Solitron CM4001 
Oalel I.IVD-807 2622 RCA C04052 SiliconG SG556 Toshiba TC4001 

P,IXD-807 2622 SGS HCF4052 TI NE556 SCL4002 Fairchild F4002 
Harris HI507 Signetics HEF4052 SE556 Hitachi H014002 

HI507A Siliconix OG509 .SG741 AMO 741 Motorola MC14002 
Intersil IH6216 TeledyneP 4553 SSS741 National C04002 
MicroPwr MP7507 OGM111 Intersil OGlll AD AD741 3153 RCA C04002 
PMI MUX-28 Silica nix OGlll Fairchild 3871 SGS HCF4002 
SlIIconlx DG507A 2802 G115 Intersil Gl15 I'A741 Signetics HEF4002 
TeledyneP 4551 Gl16 Intersil Gl16 Hitachi HA17741 Solitron CM4002 

OG507A AD A07507 Gl17 Intersil Gl17 Intersil A0741 TI TP4002 
Burr-Brown MPC8D Gl18 Intersil Gl18 ICL741 Toshiba TC4002 
Dalel MVD-807 2622 Gl19 Intersil Gl19 MicroPwr MP5501 SCL4006 Fairchild F4006 

MXO-807 2622 G123 Intersil G123 MP5502 401.3292 Hitachi HD14006 
Harris HI507 G125 Intersil G125 OP-02 Motorola MC14006 

HI507A G126 Intersil' G126 Mostek MK3871 National C04006 
Intersil IH6216 G127 Intersil G127 Motorola LM741 RCA C04006 
MicroPwr MP7507 G128 Intersil G128 MC1741 SGS HCF4006 
PMI MUX-28 G129 Intersil G129 National LM741 Solitron CM4006 
Siliconix OG507 G130 Intersil G130 NEC-Electron I'PC 151 Toshiba TC4006 
TeledyneP 4551 G131 Intersil G131 I'PC741 SCL4007 Fairchild F4007 

OG508 AD A07501 G132 Intersil G132 PMI OP-02 Hitachi H014007 
Burr-Brown MPC8S L 144 Siltronics SL 144 OPOl Motorola MC14007 
Oatel I.IX-808 2622 LOlll Motorola MC1405 PM741 National CD4007 
Fairchild F4051 L0131 Intersil ICL7106 SSS741 RCA C04007 
Harris HI1818 1.llcroPwr MP7138 401.2749 Raytheon RC741 SGS HCF4007 

HI508 TeledyneS 7106 RM741 Signetics HEF4007 
HI508A 8751 RCA CA3056 Solitron CM4007 

Hitachi H014051 ~LM10l AMD LM10l CA741 Toshiba TC4007 
Intersil IH6108 AD, A0101 Signetics I'A741 SCL4008 Fairchild F4008 
MicroPwr MP7501 Fairchild I'Al0l SiliconG SG300 Hitachi H014008 

MP7508 Intersil A0101 SG741 Motorola MC14008 
Motorola MC14051 Motorola LM10l TI I'A741 National C04008 
llallonal LF11508 3318 Raytheon LM101 Thomson-CSF SFC2741 MM74C83 

LF13508 Signetics LM10l Toshiba TA7504 RCA C04008 
PMI OMX-88 SiliconG SG10l .SG748 Intersil ICL748 SGS HCF4008 

MUX-08 TI LM101 .S11525B Motorola SG1525A Signetics HEF4008 
MUX-88 Thomson-CSF SFC2101 SiliconG SG1525A Solitron CM4008 

RCA C04051 tLM3909 National LM3909 Siliconix PWM25A Toshiba TC4008 
SGS HCF4051 PWM25A Motorola SG1525A .S11527B Motorola SG1527A SCL4009 Hitachi H014009 
Signetics HEF4051 SiliconG SG1525A SiliconG SG1527A National CD4009 
Siliconix DG50BA 2804 PWM25B Motorola SG2525A Siliconix PWM27A RCA CD4009 
TeledyneP 4554 ,SiliconG SG2525A .S12525B Motorola SG2525A SGS HCF4009 

OG508A AD A07501 PWM25C Motorola SG3525A SiliconG SG2525A Solitron CM4009 
Burr-Brown MPC8S SiliconG SG3525A Silica nix PWM25B Toshiba TC4009 
Datel MX-80B 2622 TI SG3525A tSI2527B Motorola SG2527A SCL4010 Hitachi H014010 
Fairchild F4051 PWM27A Motorola SG1527A SiliconG SG2527A National C04010 
Harris HI1818 SiliconG SG1527A Siliconix PWM27B RCA C04010 

HI508 PWM27B Motorola SG2527A SI3002 Fairchild SH3002 SGS HCF4010 
HI508A SiliconG SG2527A SI3527B Motorola SG3527A Solitron CM4010 

Hitachi H014051 PWM27C Motorola SG3527A SiliconG SG3527A Toshiba TC4010 
Intersil IH6108 SiliconG SG3527A Siliconix PWM27C SCL4011 Fairchild F4011 
MicroPwr MP7501 TI SG3527A TI SG3527A Hitachi HD14011 

MP7508 .SG4250 Fairchild I'A776 SI3535B MotorOla SG3525A Motorola MC14011 
Motorola MC14051 Harris HA-2720 3236 SiliconG SG3525A National C04011 
National LF11508 3318 Intersil ICL8021 Siliconix PWM25C MM74COO 

LF13508 LM4250 TI SG3525A OKI MSM4011 
PMI DMX-88 Motorola MC1776 SI3705 A.MO AM3705 RCA C04011 

MUX-08 National LM4250 SI452 Intersil MM452 Sanyo LC4011 
MUX-88 SiliconG SG4250 SI455 Intersil MM455 SGS HCF4011 

RCA C04051 Solitron UC4250 SI5000 SPI S05000 Signetics HEF4011 
SG~ HCF4051 SG555 Cherry CS555 Signetics S05000 Solitron CM4011 
Signetics HEF4051 Exar XR555 SI5001 SPI SD5001 Toshiba TC4011 
Siliconix OG508 XR555M Signetics S05001 SCL4012 Fairchild F4012 
TeledyneP 4554 Fairchild I'A555 SI5002 SPI S05002 Hitachi HD14012 

DG509 Burr-Brown MPC40 Hitachi HA17555 Signetics SD5002 Motorola MC14012 
Oalel 1.IXO-409 . 2622 Motorola MC1455 SI5200 SPI S05200 National C04012 
Fairchild F4052 MC1555 Signetics SD5200 RCA C04012 
Harris HI509 National LM555 SGS HCF4012 

HI509A NEC-Electron I'PC 1555 Siltronics Signetics HEF4012 
Intersil IH6208 Raytheon RC555 Solitron CM4012 
MicroPwr MP7509 RM555 SL 144 Siliconix L 144 Toshiba TC4012 
Motorola MC14052 RCA CA355 SCL4013 Fairchild F4013 
Nallonal LFl1509 3318 CA555 Solid State Scientific . Hitachi HD14013 

LF13509 Sanyo LB8555 Motorola MC14013 
PMI MUX-24 Signetics NE555 SCL4000 Motorola MC14000 National CD4013 
RCA C04052 SE555 National CD4000 MM74C74 

• Discontinued 
Bold face device numbers Jndicate manufacturers data is provided in the IC Master on the pages noted. 
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Solid State Scientific (Cont'd) SCL4021 Motorola 
National 
RCA 

MC14021 
CD4021 
CD4021 
HCF4021 
HEF4021 
CM4021 
TC4021 
F4022 
HD14022 
MC14022 
CD4022 
CD4022 
HCF4022 
HEF4022 
CM4022 
TC4022 
F4023 
HD14023 
MC14023 
CD4023 
MM74Cl0 
CD4023 
HCF4023 
HEF4023 
CM4023 
TC4023 
F4024 
HD14024 
MC14024 
CD4024 
CD4024 
HCF4024 
HEF4024 
CM4024 
TC4024 
F4025 
HD14025 
MC14025 
CD4025 
CD4025 
HCF4025 
HEF4025 
CM4025 
TC4025 
CD4026 
HCF4026 
CM4026 
F4027 
HD14027 
MC14027 
CD4027 
MM74C76 
MSM4027 
CD4027 
LC4027 
HCF4027 
HEF4027 
CM4027 
F4028 
HD14028 
MC14028 
CD4028 
MM74C42 
MSM4028 
LC4028 
HCF4028 
HEF4028 
CM4028 
TC4028 
F4029 
MC14029 
CD40192 
CD4029 
CD40192 
CD4029 
HCF40192 
HCF4029 
HEF40192 
SCL4192 
CM4029 
TC40192 
TC4029 
F4030 
CD4030 
CD4030 
HCF4030 
HEF4030 
CM4030 
TC4030 
CD4033 
HCF4033 
CM4033 

SCL4034 Fairchild 
Hitachi 
Motorola 
National 
RCA 

F4034 
HD14034 
MC14034 
CD4034 
CD4034 
HCF4034 
CM4034 
TC4034 
F4035 
HD14035 
MC14035 
CD4035 
CD4035 
HCF4035 
HEF4035 
CM4035 
TC4035 
F4040 
HD14040 
MC14040 
CD4040 
CD4040 
HCF4040 
HEF4040 
CM4040 
TC4040 
F4041 
F4042 
HD14042 
MC14042 
CD4041 
CD4042 
CD4041 
CD4042 
HCF4041 
HCF4042 
HEF4041 
HEF4042 
SCL4042 
CM4041 
CM4042 
TC4042 
F4041 
F4042 
HD14042 
MC14042 
CD4041 
CD4042 
CD4041 
CD4042 
HCF4041 
HCF4042 
HEF4041 
HEF4042 
SCL4041 
CM4041 
CM4042 
TC4042 
HD14043 
MC14043 
CD4043 
CD4043 
HCF4043 
HEF4043 
CM4043 
TC4043 
F4044 
HD14044 
MC14044 
CD4044 
CD4044 
HCF4044 
HEF4044 
CM4044 
TC4044 
F4046 
HD14046 
MC14046 
CD4046 
CD4046 
HCF4046 
CM4046 
F4047 
CD4047 
CD4047 
HCF4047 
HEF4042 
HEF4047 
CM4047 
TC4047 
F4049 
HD14049 

SCL4049 Motorola 
National 
OKI 

MC14049 
CD4049 
MSM4049 
CD4009 
CD4049 
LC4049 
HCF4049 
HEF4049 
CM4049 
TC4049 
F4050 
HD14050 
MC14050 
CD4050 
CD4010 
CD4050 
HCF4050 
HEF4050 
CM4050 
TC4050 
F4051 
MC14051 
CD4051 
CD4051 
HCF4051 
HEF4046 
HEF4051 
CM4051 
TC4051 
F4052 
HD14052 
MC14052 
CD4052 
CD4052 
HCF4052 
HEF4052 
CM4052 
TC4052 
F4053 
MC14053 
CD4053 
CD4053 
HCF4052 
HEF4053 
CM4053 
TC4053B 
MC14060 
CD4060 
CD4060 
HCF4060 
HEF4060 
F4016 
F4066 
HD14016 
HD14066 
MP7516 
MC14016 
MC14066 
CD4016 
CD4066 
CD4016 
CD4066 
LC4016 
LC4066 
HCF4016 
HCF4066 
HEF4016 
HEF4066 
N4066 
SCL4016 
CM4016 
CM4066 
HCF4016 
TC4016 
TC4066 
F4068 
HD14068 
MC14068 
CD4068 
HCF4068 
HEF4068 
SCL4412 
CM4068 
UCN4810 
TC4068 
F4069 
HD14069 
MC14069 
CD4069 
MM54C04 
MM74C04 

SCL4013 

SCL4014 

SCL4015 

SCL4016 

SCL4017 

SCL4018 

SCL4019 

SCL4020 

SCL4021 

~ Discontinued 

OKI 
RCA 
Sanyo 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 

OKI 
RCA 
Sanyo 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 

Hitachi 

MicroPwr 
Motorola 

National 

RCA 

Sanyo 

SGS 

Signetics 

SSS 
Solitron 

Toshiba 

Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
National 
OKI 
RCA 
Sanyo 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 

MSM4013 
CD4013 
LC4013 
HCF4013 
HEF4013 
CM4013 
TC4013 
F4014 
HD14014 
MC14014 
CD4014 
CD4014 
HCF4014 
HEF4014 
CM4014 
TC4014 
F4015 
HD14015 
MC14015 
CD4015 
MM74C164 
MSM4015 
CD4015 
LC4015 
HCF4015 
HEF4015 
CM4015 
TC4015 
F4016 
F4066 
HD14016 
HD14066 
MP7516 
MC14016 
MC14066 
CD4016 
CD4066 
CD4016 
CD4066 
LC4016 
LC4066 
HCF4016 
HCF4066 
HEF4016 
HEF4066 
N4066 
SCL4066 
CM4016 
CM4066 
HCF4016 
TC4016 
TC4066 
F4017 
HD14017 
MC14017 
CD4017 
CD4017 
HCF4017 
HEF4017 
CM4017 
TC4017 
F4018 
HD14018 
MC14018 
CD4018 
CD4018 
HCF4018 
HEF4018 
CM4018 
TC4018 
F4019 
CD4019 
MSM4019 
CD4019 
LC4019 
HCF4019 
HEF4019 
CM4019 
TC4019 
F4020 
HD14020 
MC14020 
CD4020 
CD4020 
HCF4020 
HEF4020 
CM4020 
TC4020 
F4021 
HD14021 

© Ie MASTER 1983 

SCL4022 

SCL4023 

SCL4024 

SCL4025 

SCL4026 

SCL4027 

SCL4028 

SCL4029 

SCL4030 

SCL4033 

SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 

RCA 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
RCA 
SGS 
Solitron 
Fairchild 
Hitachi 
Motorola 
National 

OKI 
RCA 
Sanyo 
SGS 
Signetics 
Solitron 
Fairchild 
Hitachi 
Motorola 
National 

OKI 
Sanyo 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Motorola 
National 

RCA 

SGS 

Signetics 
SSS 
Solitron 
Toshiba 

Fairchild 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
RCA 
SGS 
Solitron 

SCL4035 

SCL4040 

SCL4041 

SCL4042 

SCL4043 

SCL4044 

SCL4046 

SCL4047 

SCL4049 

SGS 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
TOShiba 
Fairchild 

Hitachi 
Motorola 
National 

RCA 

SGS 

Signetics 

SSS 
Solitron 

Toshiba 
Fairchild 

Hitachi 
Motorola 
National 

RCA 

SGS 

Signetics 

SSS 
Solitron 

Toshiba 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
Solitron 
Fairchild 
National 
RCA 
SGS 
Signetics 

Solitron 
TOShiba 
Fairchild 
Hitachi 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your reqUirements. 

SCL4050 

SCL4051 

SCL4052 

SCL4053 

SCL4060 

SCL4066 

SCL4068 

SCL4069 

RCA 

Sanyo 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 

SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Motorola 
National 
RCA 
SGS 

. Signetics 

Solitron 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
Fairchild 
Motorola 
National 
RCA 
SGS 
Signetics 
Solitron 
Toshiba 
Motorola 
National 
RCA 
SGS 
Signetics 
Fairchild 

Hitachi 

MicroPwr 
Motorola 

National 

RCA 

Sanyo 

SGS 

Signetics 

SSS 
Solitron 

Toshiba 

Fairchild 
Hitachi 
Motorola 
RCA 
SGS 
Signetics 
SSS 
SOlitron 
TI 
Toshiba 
Fairchild 
Hitachi 
Motorola 
National 
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Solid State Scientific (Cont'd) SCL4081 Sanyo LC4081 SCL4174 RCA CD40174 SCL4511 Motorola MC14511 
SGS HCF4081 SGS HCF40174 National CD4511 

SCL4069 OKI MSM4069 Signetics HEF4081 Signetics HEF40174 NEC-Micro "PD4511 
RCA CD4069 Solitron CM4081 Toshiba TC40174 RCA CD4511 
Sanyo LC4069 Toshiba TC4081 SCL4192 Fairchild F4029 SGS HCF4511 
SGS HC4069 SCL4082 Fairchild F4082 Motorola MC14029 Signetics HEF4511 

HCF4069 Hitachi HD14082 National CD40192 Solitron CM4511 
Signetics HEF4069 Motorola MC14082 CD4029 Toshiba TC4511 
SSS SCL4449 National CD4082 RCA CD40192 SCL4512 Fairchild F4512 
Solitron CM4069 RCA CD4082 CD4029 Hitachi HD14512 
Toshiba TC4069 SGS HCF4082 SGS HCF40192 Motorola MC14512 

SCL4070 Fairchild F4070 Signetics HEF4082 HCF4029 National CD4512 
Hitachi HD14070 Toshiba TC4082 Signetics HEF40192 RCA CD4512 
Motorola MC14070 SCL4085 Fairchild F4085 SSS SCL4029 SGS HCF4512 
National CD4070 National CD4085 Solitron CM4029 Toshiba TC4512 

MM74C86 RCA CD4085 Toshiba TC40192 SCL4514 Fairchild F4514 
RCA CD4070 SGS HCF4085 TC4029 Hitachi HD14514 
SGS HCF4070 Signetics HEF4085 SCL4193 Fairchild F40193 Motorola MC14514 
Signetics HEF4070 Toshiba TC4085 National CD40193 National CD4514 
Solitron CM4070 SCL4086 Fairchild F4086 MM54C193 RCA CD4514 

SCL4071 Fairchild F4071 RCA CD4086 MM74C193 SGS HCF4514 
Hitachi HD14071 SGS HCF4086 RCA CD40193 Signetics HEF4514 Motorola MC14071 Signetics HEF4086 SGS HCF40193 Solitron CM4514 National CD4071 Toshiba TC4086 Signetics HEF40193 Toshiba TC4514 MM74C32 SCL4093 Fairchild F4093 Toshiba TC40193 SQL4515 Fairchild F4515 -OKI MSM4071 Hitachi HD14093 SCL4402 National CD4048 
RCA CD4071 Motorola MC14093 RCA CD4048 

Hitachi HD14515 

Sanyo LC4071 National CD4093 SGS HCF4048 
Motorola MC14515 

SGS HCF4071 OKI MSM4093 Solitron CM4048 
National CD4515 

Signetics HEF4071 RCA CD4093 SCL4412 Fairchild F4068 
RCA CD4515 

Solitron CM4071 Sanyo LC4093 Hitachi HD14068 
SGS HCF4515 

Toshiba TC4071 SGS HCF4093 Motorola MC14068 
Signetics HEF4515 

SCL4072 Fairchild F4072 Signetics HEF4093 RCA CD4068 
Solitron CM4515 

Hitachi HD14072 Toshiba TC4093 SGS HCF4068 
Toshiba . TC4515 

Motorola MC14072 SCL4094 Hitachi HD14094 Signetics HEF4068 
SCL4516 Fairchild F4516 

National CD4072 Motorola MC14094 SSS SCL4068 
Hitachi HD14516 

RCA CD4072 RCA CD4094 Solitron CM4068 Motorola MC14516 
SGS HCF4072 SGS HCF4094 TI UCN4810 

National CD4516 
Signetics HEF4072 Signetics HEF4094 Toshiba TC4068 RCA CD4516 
Toshiba TC4072 Toshiba TC4094 SCL4445 Fairchild F4521 SGS HCF4516 

SCL4073 Fairchild F4073 SCL4099 Hitachi HD14099 Motorola MC14521 Signetics HEF4516 
Hitachi HD14073 Motorola MC14099 RCA CD4045 Solitron CM4516 
Motorola MC14073 National CD4099 SGS HCF4045 Toshiba TC4516 
National CD4073 RCA CD4099 Signetics HEF4521 SCL4517 Hitachi HD14517 
RCA CD4073 SGS HCF4099 Solitron CM4045 Motorola MC14517 
SGS HCF4073 Toshiba TC4099 Toshiba TC4521 RCA CD4517 
Signetics HEF4073 SCL4160 Fairchild F40160 SCL4449 Fairchild F4069 Signetics HEF4517 
Solitron CM4073 Hitachi HD14160 

Hitachi HD14069 SCL4518 Fairchild F4518 
Toshiba TC4073 Motorola MC14160 

Motorola MC14069 Hitachi HD14518 
SCL4075 Fairchild F4075 National CD40160 

National CD4069 Motorola MC14518 
Hitachi HD14075 MM54C160 

MM54C04 National CD4518 
Motorola MC14075 MM74C160 

MM74C04 RCA CD4518 
National CD4075 RCA CD40160 

OKI MSM4069 SGS HCF4518 
RCA CD4075 SGS HCF40160 

RCA CD4069 Signetics HEF4518 
SGS HCF4075 Signetics HEF4060 
Signetics. HEF4075 Toshiba TC40160 Sanyo LC4069 Solitron CM4518 

Solitron CM4075 SCL4161 Fairchild F40161 SGS HC4069 Toshiba TC4518 

Toshiba TC4075 Hitachi HD14161 HCF4069 SCL4520 Fairchild F4520 

SCL4076 Fairchild F4076 Motorola MC141Gl Signetics HEF4069 Hitachi HD14520 

Hitachi HD14076 National CD40161 SSS SCL4069 Motorola MC14520 

Motorola MC14076 MM54C161 Solitron CM4069 National CD4520 

National CD4076 MM74C161 Toshiba TC4069 OKI MSM4520 

MM54C173 RCA CD40161 SCL4502 Hitachi HD14502 RCA CD4520 

MM74C173 SGS HCF40161 Motorola MC14502 Sanyo LC4520 

RCA CD4076 Signetics HEF40161 RCA CD4502 SGS HCF4520 

SGS HCF4076 Toshiba TC40161 SGS HCF4502 Signetics HEF4520 

Signetics HEF4076 SCL4162 Fairchild F40162 Signetics HEF4502 Solitron CM4520 

Solitron CM4076 Hitachi HD14162 ~CL4508 Hitachi HD14508 Toshiba TC4520 
Toshiba TC4076 Motorola MC14162 HD74147 SCL4522 Fairchild F4522 

SCL4077 Fairchild F4077 National CD40162 Motorola MC14508 Hitachi HD14522 

Hitachi HD14077 MM54C162 National DM74147 Motorola MC14522 
Motorola MC14077 MM74C162 RCA CD4508 National CD4522 
National CD4077 RCA CD40162 SGS HCF4508 RCA CD4522 
RCA CD4077 SGS HCF40162 Signetics 74147 Signetics HEF4522 
SGS HCF4077 Signetics HEF40162 HEF4508 Toshiba TC4522 

. Signetics HEF4077 Toshiba TC40162 N82147 SCL4526 Fairchild F4526 
Solitron CM4077 SCL4163 Fairchild F40163 Solitron CM4508 Hitachi HD14526 

SCL4078 Fairchild F4078 Hitachi HD14163 TI 81474147 882 Motorola MC14526 
Hitachi HD14078 Motorola MC14163 Toshiba TC4508 National CD4526 
Motorola MC14078 National CD40163 SCL4510 Fairchild F4510 Signetics HEF4526 
RCA CD4078 MM54C163 Hitachi HD14510 Toshiba TC4526 
SGS HCF4078 MM74C163 Motorola MC14510 SCL4527 Fairchild F4527 
Signetics HEF4078 RCA CD40163 National CD4510 Hitachi HD14527 
Solitron CM4078 SGS HCF40163 RCA CD4510 Motorola MC14527 
Toshiba TC4078 Signetics HEF40163 SGS HCF4510 National CD4527 

SCL4081 Fa'irchild F4081 Toshiba TC40163 Signetics HEF4510 RCA CD4527 
Hitachi HD14081 SCL4174 Fairchild F40174 Solitron CM4510 SGS HCF4527 
Motorola MC14081 Hitachi HD14174 Toshiba TC4510 Signetics HEF4527 
National CD4081 Motorola MC14174 SCL4511 Fairchild F4511 Toshiba TC4527 

MM74C08 National CD40174 Hitachi HD14511 TR4527 
OKI MSM4081 MM54C174 Mitel MD4511 SCL4528 Fairchild F4528 
RCA CD4081 MM74C174 MMI 4511 Hitachi HD14528 

• Dlscontmued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 

2262 © Ie MASTER 1983 



Manufacturer Replacement ICUnter 
Dlvlct Sourc. DIVlcl Pig. 

Solid State Scientific (Cont'd) 

SCL4528 Motorola MC14528 
National CD4528 

MM74C221 
RCA CD4098 
SGS HCF4098 
Signetics HEF4528 
Toshiba TC4528 

SCL4531 Fairchild F4531 
Hitachi HD14531 
Motorola MC14531 
RCA CD40101 
SGS HCF40101 
Signetics HEF4531 
Toshiba TC4531 

SCL4532 Fairchild F4532 
Hitachi HD14532 
Motorola MC14532 
RCA CD4532 
SGS HCF4532 
Signetics HEF4532 
Toshiba TC4532 

SCL4555 Fairchild F4555 
Hitachi HD14555 
Motorola MC14555 
RCA CD4555 
SGS HCF4555 
Signetics HEF4555 
Toshiba TC4555 

SCL4556 Fairchild F4556 
Motorola MC14556 
RCA CD4556 
SGS HCF4556 
Signetics HEF4556 
Toshiba TC4556 

SCL4581 Hitachi HD14581 
Motorola MC14581 
RCA CD40181 

CD4057 
SGS HCF40181 

SCL4582 Fairchild F4582 
Hitachi HD14582 
Motorola MC14582 
RCA CD401B2 
SGS HCF401B2 

SCL4584 Fairchild F40014 
Hitachi HD145B4 
Motorola MC14584 
National CD40.106 

CD4584 
MM54C14 
MM74C14 

RCA CD40106 
SGS HCF40106 
Signetics HEF40106 

SCL4585 FairChild F400B5 
Hitachi HD14585 
Motorola MC14585 
National MM74C85 
RCA CD45B5 
Signetics HEF4585 
Toshiba TC45B5 

SCL4XXX Fairchild 34XXX 
F4XXX 

Hitachi HD14XXX 
Motorola MC14XXX 
National CD4XXX 
OKI MSM4XXX 
SGS HCF4XXX 
Solitron CM4XXX 
TI TP4000 series 
Toshiba TC4XXX 

SCM21C02 AMI S650B 
Fairchild 47368 
HarriS Hr.l6508 

669.1333.3754 
Intel 2125A 
Motorola MCM2125 
National MM74C929 

NMC6508 
NEC-Micro IIPD443 
Toshiba TC550B 

SND5025 AMI S6852 
Fairchild F6852 1281 
Hitachi H06852 1345 

H068A52 1345 
"'otorola r.1C2652 1359 

1.1C6852 1351 
r.IC68652 1359 

Signetics SCN2652 
SMC COM5025 

• Discontinued 
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AL TEANATE SQURC!2 DIRECTORY 
Manufacturer nuplacement IGMntor Manufacturer Replacemsnt IG rAaster Manufacturer Repllca::lInt IGUnter 
DIVlcl Sourci Devlca Pigi Davlct Sourc. Devlct Pagt Devlc. Source Davlca Pigi 

SND5027 SMC CRT5027 CM4012 SSS SCL4012 CM4020 SGS HCF4020 
11 TI.IS9927 1554 Toshiba TC4012 Signetics HEF4020 

SND5037 SMC CRT5037 CM4013 Fairchild F4013 SSS SCL4020 
Hitachi HD14013 Toshiba TC4020 

Solitron Devices Motorola MC14013 CM4021 Fairchild F4021 
National CD4013 Hitachi HD14021 

CM4000 Motorola MC14000 MM74C74 Motorola MC14021 
National CD4000 OKI MSM4013 National CD4021 
RCA CD4000 RCA CD4013 RCA CD4021 
SGS HCF4000 Sanyo LC4013 SGS HCF4021 
Signetics HEF400 SGS HCF4013 Signetics HEF4021 
SSS SCL4000 Signetics HEF4013 SSS SCL4021 

CM4001 Fairchild F4001 SSS SCL4013 ' Toshiba TC4021 
Hitachi HD14001 

CM4014 
Toshiba TC4013 CM4022 Fairchild F4022 

Motorola MC14001 Fairchild F4014 Hitachi HD14022 
National CD4001 Hitachi HD14014 Motorola MC14022 

MM74C02 Motorola MC14014 National CD4022 
OKI MSM4001 National CD4014 RCA CD4022 
RCA CD4001 RCA CD4014 SGS HCF4022 
Sanyo LC40018 SGS HCF4014 Signetics HEF4022 
SGS HCF4001 Signetics HEF4014 SSS SCL4022 
Signetics HEF4001 SSS SCL4014 Toshiba TC4022 
SSS SCL4001 Toshiba TC4014 CM4023 Fairchild F4023 
Toshiba TC4001 CM4015 Fairchild F4015 Hitachi HD14023 

CM4002 Fairchild F4002 Hitachi HD14015 Motorola MC14023 
Hitachi HD14002 Motorola MC14015 National CD4023 
Motorola MC14002 National CD4015 MM74Cl0 
National CD4002 MM74C164 RCA CD4023 
RCA CD4002 OKI MSM4015 SGS HCF4023 
SGS HCF4002 RCA CD4015 Signetics HEF4023 
Signetics HEF4002 Sanyo LC4015 SSS SCL4023 
SSS SCL4002 SGS HCF4015 Toshiba TC4023 
TI TP4002 Signetics HEF4015 CM4024 Fairchild F4024 
Toshiba TC4002 SSS SCL4015 Hitachi HD14024 

CM4006 Fairchild F4006 Toshiba TC4015 Motorola MC14024 
Hitachi HD14006 CM4016 Fairchild F4016 National CD4024 
Motorola MC14006 F4066 RCA CD4024 
National CD4006 Hitachi HD14016 SGS HCF4024 
RCA CD4006 HD14066 Signetics HEF4024 
SGS HCF4006 MicroPwr MP7516 SSS SCL4024 
SSS SCL4006 Motorola MC14016 Toshiba TC4024 
Toshiba TC4006 MC14066 CM4025 Fairchild F4025 

CM4007 Fairchild F4007 National CD4016 Hitachi HD14025 
Hitachi HD14007 CD4066 Motorola MC14025 
Motorola MC14007 RCA CD4016 National CD4025 
National CD4007 CD4066 RCA CD4025 
RCA CD4007 Sanyo LC4016 SGS HCF4025 
SGS HCF4007 LC4066 

Signetics HEF4025 
Signetics HEF4007 

SGS HCF4016 
SSS SCL4025 

SSS SCL4007 HCF4066 
Toshiba TC4025 

Toshiba TC4007 
Signetics HEF4016 

CM4026 RCA CD4026 
CM400B Fairchild F400B SGS HCF4026 

Hitachi HD1400B HEF4066 SSS SCL4026 
Motorola MC1400B N4066 CM4027 Fairchild F4027 
National CD400B SSS SCL4016 Hitachi HD14027 

MM74CB3 SCL4066 Motorola MC14027 
RCA CD4008 Solitron CM4066 National CD4027 
SGS HCF400B HCF4016 MM74C76 
Signetics HEF400B Toshiba TC4016 OKI MSM4027 
SSS SCL4008 TC4066 RCA CD4027 
Toshiba TC4008 CM4017 Fairchild F4017 Sanyo LC4027 

CM4009 Hitachi HD14009 Hitachi HD14017 SGS HCF4027 
National CD4009 Motorola MC14017 Signetics HEF4027 
RCA CD4009 National CD4017 SSS SCL4027 
SGS HCF4009 RCA CD4017 CM4028 Fairchild F4028 
SSS SCL4009 SGS HCF4017 Hitachi HD14028 
Toshiba TC4009 Signetics HEF4017 Motorola MC14028 

CM4010 Hitachi HD14010 SSS SCL4017 National CD4028 
National CD4010 Toshiba TC4017 MM74C42 
RCA CD4010 CM4018 Fairchild F4018 OKI MSM4028 
SGS HCF4010 Hitachi HD14018 Sanyo LC4028 
SSS SCL4010 Motorola MC14018 SGS HCF402B 
Toshiba TC4010 National CD401B Signetics HEF4028 

CM4011 Fairchild F4011 RCA CD401B SSS SCL4028 
Hitachi HD14011 SGS HCF4018 Toshiba TC4028 
Motorola MC14011 Signetics HEF4018 CM4029 Fairchild F4029 
National CD4011 SSS SCL4018 Motorola MC14029 

MM74COO Toshiba TC401B National CD40192 
OKI MSM4011 CM4019 Fairchild F4019 CD4029 
RCA CD4011 National CD4019 RCA CD40192 
Sanyo LC4011 OKI MSM4019 CD4029 
SGS HCF4011 RCA CD4019 SGS HCF40192 
Signetics HEF4011 Sanyo LC4019 HCF4029 
SSS SCL4011 SGS HCF4019 Signetics HEF40192 
Toshiba TC4011 Signetics HEF4019 SSS SCL4029 

CM4012 Fairchild F4012 SSS SCL4019 SCL4192 
Hitachi HD14012 Toshiba TC4019 Toshiba TC40192 
Motorola MC14012 CM4020 Fairchild F4020 TC4029 
National CD4012 Hitachi HD14020 CM4030 Fairchild F4030 
RCA CD4012 Motorola MC14020 National CD4030 
SGS HCF4012 National CD4020 RCA CD4030 
Signetics HEF4012 RCA CD4020 SGS HCF4030 

The manufacturers reportthw devices can be used as direct replacements . 
Performance details often differ. so compare the specifications considering your requirements. 
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Solitron Devices (Cont'd) CM4044 Motorola MC14044 CM4066 Sanyo LC4016 CM4077 National CD4077 
National CD4044 LC4066 RCA CD4077 

Signetics HEF4030 RCA CD4044 SGS HCF4016 SGS HCF4077 
SSS SCL4030 SGS HCF4044 HCF4066 Signetics HEF4077 
Toshiba TC4030 Signetics HEF4044 Signetics HEF4016 SSS SCL4077 

CM4032 Hitachi HD14032 SSS SCL4044 HEF4066 CM4078 Fairchild F4078 
Motorola MC14032 Toshiba TC4044 N4066 Hitachi HD14078 
RCA CD4032 CM4045 Fairchild F4521 SSS SCL4016 Motorola MC14078 
SGS HCF4032 Motorola MC14521 SCL4066 RCA CD4078 
Toshiba TC4032 RCA CD4045 Solitron CM4016 SGS HCF4078 

CM4033 RCA CD4033 SGS HCF4045 HCF4016 Signetics HEF4078 
SGS HCF4033 Signetics HEF4521 Toshiba TC4016 SSS SCL4078 
SSS SCL4033 SSS SCL4445 TC4066 Toshiba TC4078 

CM4034 Fairchild F4034 Toshiba TC4521 CM4068 Fairchild F406B CM40B1 Fairchild F4081 
Hitachi HD14034 CM4046 Fairchild F4046 Hitachi HD14068 Hitachi HD14081 
Motorola MC14034 Hitachi HD14046 Motorola MC14068 Motorola MC14081 
National CD4034 Motorola MC14046 RCA CD4068 National CD4081 
RCA CD4034 National CD4046 SGS HCF4068 MM74C08 
SGS HCF4034 RCA CD4046 Signetics HEF4068 OKI MSM4081 
SSS SCL4034 SGS HCF4046 SSS SCL406B RCA CD40B1 
Toshiba TC4034 SSS SCL4046 SCL4412 Sanyo LC40B1 

CM4035 Fairchild F4035 CM4047 Fairchild F4047 TI UCN4B10 SGS HCF40B1 
Hitachi HD14035 National CD4047 Toshiba TC406B Signetics HEF4081 
Motorola MC14035 RCA CD4047 CM4069 Fairchild F4069 SSS SCL40B1 
National CD4035. SGS HCF4047 Hitachi HD14069 Toshiba TC40B1 
RCA CD4035 Signetics HEF4042 Motorola MC14069 CM450B Hitachi HD14508 
SGS HCF4035 HEF4047 National CD4069 HD74147 
Signetics HEF4035 SSS SCL4047 MM54C04 Motorola MC14508 
SSS SCL4035 Toshiba TC4047 MM74C04 National DM74147 
Toshiba TC4035 CM4048 National CD4048 OKI MSM4069 RCA CD4508 

CM4036 RCA CD4036 RCA CD4048 RCA CD4069 SGS HCF4508 
Toshiba TC4036 SGS HCF4048 Sanyo LC4069 Signctics 74147 

CM4037 RCA .CD4037 SSS SCL4402 SGS HC4069 HEF4508 

CM4038 Hitachi HD14038 CM4049 Fairchild F4049 HCF4069 N82147 

Motorola MC14038 Hitachi HD14049 Signetics HEF4069 SSS SCL4508 

RCA CD4038 Motorola MC14049 SSS SCL4069 TI 81174147 8B2 
SGS HCF403B National CD4049 SCL4449 Toshiba TC4508 

Toshiba TC4038 OKI MSM4049 Toshiba TC4069 CM4510 Fairchild F4510 

CM4039 RCA CD4039 RCA CD4009 CM4070 Fairchild F4070 Hitachi HD14510 

Toshiba TC4039 CD4049 Hitachi HD14070 Motorola MC14510 

CM4040 Fairchild F4040 Sanyo LC4049 Motorola MC14070 National CD4510 

Hitachi HD14040 SGS HCF4049 National CD4070 RCA CD4510 

Motorola . MC14040 Signetics HEF4049 MM74C86 SGS HCF4510 

National CD4040 SSS SCL4049 RCA CD4070 Signetics HEF4510 

RCA CD4040 Toshiba TC4049 SGS HCF4070 SSS SCL4510 

SGS HCF4040 CM4050 Fairchild F4050 Signetics HEF4070 Toshiba TC4510 
Hitachi HD14050 CM4511 Fairchild F4511· Signetics HEF4040 Motorola MC14050 

SSS SCL4070 
Hitachi HD14511 SSS SCL4040 

National CD4050 CM4071 Fairchild F4071 
Mitel MD4511 Toshiba TC4040 RCA CD4010 Hitachi HD14071 
MMI 4511 CM4041 Fairchild F4041 CD4050 ' Motorola MC14071 
Motorola MC14511 F4042 SGS HCF4050 National CD4071 National CD4511 Hitachi HD14042 Signetics HEF4050 MM74C32 NEC-Micro I'PD4511 Motorola MC14042 SSS SCL4050 OKI MSM4071 RCA ·CD4511 National CD4041 Toshiba TC4050 RCA CD4071 SGS HCF4511 

CD4042 CM4051 Fairchild F4051 Sanyo LC4071 Signetics HEF4511 
RCA CD4041 Motorola MC14051 SGS HCF4071 SSS SCL4511 

CD4042 National CD4051 Signetics HEF4071 Toshiba TC4511 
SGS HCF4041 RCA CD4051 SSS SCL4071 CM4514 Fairchild F4514 

HCF4042 SGS HCF4051 Toshiba TC4071 Hitachi HD14514 
Signetics HEF4041 Signetics HEF4046 CM4073 Fairchild F4073 Motorola MC14514 

HEF4042 HEF4051 Hitachi HD14073 National CD4514 
SSS SCL4041 SSS SCL4051 Motorola MC14073 RCA CD4514 

SCL4042 Toshiba TC4051 National CD4073 SGS HCF4514 
Solitron CM4042 CM4052 Fairchild F4052 RCA CD4073 Signetics HEF4514 
Toshiba TC4042 Hitachi HD14052 SGS HCF4073 SSS SCL4514 

CM4042 Fairchild F4041 Motorola MC14052 Signetics HEF4073 Toshiba TC4514 
F4042 National CD4052 SSS SCL4073 CM4515 Fairchild F4515 

Hitachi HD14042 RCA CD4052 Toshiba TC4073 Hitachi HD14515 
Motorola MC14042 SGS HCF4052 CM4075 Fairchild F4075 Motorola MC14515 
National CD4041 Signetics HEF4052 Hitachi HD14075 National (;D4515 

CD4042 SSS SCL4052 Motorola MC14075 RCA CD4515 
RCA CD4041 Toshiba TC4052 National CD4075 SGS HCF4515 

CD4042 CM4053 Fairchild F4053 RCA~ CD4075 Signetics HEF4515 
SGS HCF4041 Motorola MC14053 SGS HCF4075 SSS SCL4515 

HCF4042 National CD4053 Signetics HEF4075 Toshiba TC4515 
Signetics HEF4041 RCA CD4053 SSS SCL4075 CM4516 Fairchild F4516 

HEF4042 SGS HCF4052 Toshiba TC4075 Hitachi HD14516 
SSS SCL4041 Signetics HEF4053 CM4076 Fairchild F4076 Motorola MC14516 

SCL4042 SSS SCL4053 Hitachi HD14076 , National CD4516 
Solitron CM4041 Toshiba TC4053B Motorola MC14076 RCA CD4516 
Toshiba TC4042 CM4066 Fairchild F4016 National CD4076 SGS HCF4516 

CM4043 Hitachi HD14043 F4066 MM54C173 Signetics HEF4516 
Motorola MC14043 Hitachi HD14016 MM74C173 SSS SCL4516 
National CD4043 HD14066 RCA CD4076 Toshiba TC4516 
RCA CD4043 MicroPwr MP7516 SGS HCF4076 CM4518 Fairchild F4518 
SGS HCF4043 Motorola MC14016 Signetics HEF4076 Hitachi HD14518 
Signetics HEF4043 MC14066 SSS SCL4076 Motorola MC14518 
SSS SCL4043 National CD4016 Toshiba TC4076 National CD4518 
Toshiba TC4043 CD4066 CM4077 Fairchild F4077 RCA CD4518 

CM4044 Fairchild F4044 RCA CD4016 Hitachi HD14077 SGS HCF4518 
Hitachi HD14044 CD4066 Motorola MC14077 Signetics HEF4518 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Solitron Devices (Cont'd) 'UCN-4116 Signetics 2690 ULN-2001 Sprague ULN-2021 ULN-2021 NEC-Micro UPA2001 
2960 ULS-2001 RIFA PBD352301 

SSS SCL4518 Sprague UCN4116 ULS-2011 PBD352311 
Toshiba TC4518 TI TMS4116 TI SN75466 Sanyo LB1231 

CM4520 Fairchild F4520 Toshiba TMM416 ULN2001 SGS L201 
Hitachi HD14520 Zilog Z6116 Toshiba TD62001 Signetics ULN2001 
Motorola MC14520 ~ TDA3189 RCA CD3189 TD62101 SiliconG SG2001 
National CD4520 UCN-4810 Ar.II S4534 2611 ULN-2002 Exar XR2002 SG3851 
OKI MSM4520 TI UCN4810 XR2202 3200 Sprague ULN-2001 
RCA CD4520 UCN4116 AMD 9016 Fairchild 9666 ULS-2001 
Sanyo LC4520 AM9016 MC1412 ULS-2011 
SGS HCF4520 Fairchild F16K Mitsubishi M54525 TI SN75466 
Signetics HEF4520 F4116 l.Iotorola 1.1C1412 2753 ULN2001 
SSS SCL4520 . Fujitsu MB8116 ULN2002 Toshiba TD62001 
Toshiba TC4520 Hitachi HM4716 NEC-Micro UPA2002 TD62101 

CM4XXX Fairchild 34XXX Int61 2117 RIFA PBD352304 ULN-2022 Exar XR2002 
F4XXX Intersil IM7116 PBD352314 XR2202 3200 

Hitachi HD14XXX ITT ITT4116 Sanyo LB1232 Fairchild 9666 
Motorola MC14XXX Mostek MK4116 SGS L202 MC1412 
National CD4XXX Motorola MCM4116 Signetics NE56202 Mitsubishi M54525 
OKI MSM4XXX National MM5290 SiliconG SG2002 I.'otorola UC1412 2753 

SGS HCF4XXX NEC-Micro !,PD416 Sprague ULN-2022 ULN2002 

SSS SCL4XXX Panasonic MN4116 ULS-2002 NEC-Micro UPA2002 

TI TP4000 series SGS M4116 TI SN75467 RIFA PBD352304 

Toshiba TC4XXX Siemens HYB4116 ULN2002 PBD352314 

HCF4016 Fairchild F4016 Signetics 2690 Toshiba TD62002 Sanyo LB1232 

F4066 2960 ULN-2003 Exar XR2003 SGS L202 

Hitachi HD14016 Signetics 2960 XR2203 3200 Signetics NE56202 ,...----

HD14066 TI TMS4116 XR2204 3200 SiliconG SG2002 

MicroPwr MP7516 Toshiba TMM416 Fairchild 9667 Sprague ULN-2002 

Motorola MC14016 Zilog Z6116 9668 ULS-2002 

MC14066 UCN4810 Fairchild F4068 MC1413 TI SN75467 

National CD4016 Hitachi HD14068 l.1otorola UC1413 2753 ULN2002 [::'-, 

CD4066 Motorola MC14068 MC1416 2753 Toshiba TD62002 f.';; 
RCA CD4016 RCA CD4068 ULN20003 ULN-2023 Exar XR2003 

i CD4066 SGS HCF4068 ULN2003 XR2203 3200 

Sanyo LC4016 Signetics HEF4068 ULN2004 XR2204 3200 

LC4066 SSS SCL4068 RIFA PBD352303 Fairchild 9667 

SGS HCF4016 SCL4412 Sanyo LB1233 9668 

HCF4066 Solitron CM4068 LB1234 MC1413 
TI UCN4810 SGS L203 l.1olorola r.IC1413 2753 

Signetics HEF4016 
Toshiba TC4068 L204 l.tC1416 2753 

I HEF4066 
N4066 UDN-2841 TI UDN2841 Signetics ULN2003 ULN20003 

SSS SCL4016 UDN-2842 TI UDN2842 ULN2004 ULN2003 '''; 

SCL4066 UDN-2843 TI UDN2843 SiliconG SG2003 ULN2004 

Solitron CM4016 
UDN-2844 TI UDN2844 SG2004 RIFA PBD352303 0 

CM4066 
UDN-2845 TI UDN2845 Sprague ULN-2004 Sanyo LB1233 

Toshiba TC4016 
UDN-2846 TI UDN2846 ULN-2023 LB1234 

~ UDN-2981 Mitel M54563 ULS-2003 . SGS L203 
TC4066 UDN-2982 Mitel M54562 ULS-2004 L204 

UC4250 Fairchild !'A776 UDN-3611 National LM3611 TI SN75468 Signetics ULN2003 
Harris HA-2720 3236 UDN-3612 National DS3612 ULN2003 ULN2004 ~ Intersil ICL8021 DS3632 ULN2004 SiliconG SG2003 

LM4250 UDN-3613 National DS3613 Toshiba TD62003 SG2004 
Motorola MC1776 F.1 UDN-3614 National DS3614 TD6200~ Sprague ULN-2003 ~ 
National LM4250 UDN-5711 TI SN75476 ULN-2004 Exar XR2003 ULN-2004 ...:..~ 
SiliconG SG4250 UDN-5712 Motorola MC1472 XR2203 3200 ULS-2003 

!,A2556 Intel 1101 TI SN75475 XR2204 3200 ULS-2004 
Solitron !'A2656 SN75477 Fairchild 9667 TI SN75468 

!'A3556 UDN-5713 TI SN75478 9668 ULN2003 
!'A3656 UDN-5714 TI SN75479 MC1413 ULN2004 i..-

I'A2656 Intel 1101 UDN-6116 Dionics DI509 I,'otorola 1,IC1413 2753 Toshiba TD62003 
Solitron I'A2556 UDN-6118 Dionics DI514 MC1416 2753 TD62004 

I'A3556 Exar XR6118 3205 ULN20003 ULN-2024 TI SN75469 
I'A3656 Sanyo LB1290 ULN2003 ULN-2046 Fairchild I'A3086 

I'A3556 Intel 1101 SiliconG SG6118 ULN2004 Motorola MC3386 
Solitron I'A2556 Sprague ULN-6118 RIFA PBD352303 National LM3086 

I'A2656 UDN-6126 Sanyo LB1293 San yo LB1233 Plessey SL3046 
I'A3656 UDN-6128 Exar XR6128 3205 LB1234 SL3086 

I'A3656 Intel 1101 Signetics ULN-6128 SGS L203 RCA CA3046 
Solitron I'A2556 UDN-6164 Dionics DI507 L204 CA3086 

I'A2656 UDN-6184 Dionics DI512 Signetics ULN2003 SiliconG SG3086 
I'A3556 UDN-7183 Dionics DI302 ULN2004 SG3821 

~UDN-7184 Dionics DI302 SiliconG SG2003 SG3886 

Sprague Electric Company Spragu8 UDN-7183 2843 SG2004 Sprague ULN-2086 
~UDN-7186 Dionics DI302 Sprague ULN-2003 ULN-2054 Motorola CA3054 

'UCN-4116 AMD 9016 Spragu8 UDII-7183 2843 ULN-2023 RCA CA3026 
AM9016 ULN-2001 Exar XR2001 ULS-2003 CA3054 

Fairchild F16K XR2201 3200 ULS-2004 SiliconG SG3822 
F4116 Fairchild 9665 TI SN75468 Thomson-CSF SFC2054 

Fujitsu MB8116 Mitsubishi M54524 ULN2003 ULN-2064 TI ULN2064 
Hitachi HM4716 I,'otorola 1,IC1411 2753 ULN2004 Toshiba TD62064 
Intel 2117 ULN2001 Toshiba TD62003 ULN-2065 TI ULN2065 
Intersil IM7116 XR2201 TD62004 ULN-2066 TI ULN2066 
ITT ITT4116 NEC-Micro UPA2001 ULN-2005A TI ULN2005A ULN-2067 TI ULN2067 
Mostek MK4116 RIFA PBD352301 ULN-2021 Exar XR2001 ULN-2068 r,Iotorola ULlI2068 2753 
Motorola MCM4116 PBD352311 XR2201 3200 TI ULN2068 
National MM5290 Sanyo LB1231 Fairchild 9665 ULN-2069 TI ULN2069 
NEC-Micro !,PD416 SGS L201 Mitsubishi M54524 ULN-2074 Motorola· ULN2074 
Panasonic MN4116 Signetics ULN2001 l.Iotorola 1.IC1411 2753 TI ULN2074 
SGS M4116 SiliconG SG2001 ULN2001 Toshiba TD62074 
Siemens HYB4116 SG3851 XR2201 ULN-2075 TI ULN2075 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 

© Ie MASTER 1983 2265 



I
, 

" 
:",.~, 
,!~,I; •. 

~~!,~', 
::;:"''i'(~ 
':,:":i,!~,,: 

:.:"::.· .• i,.·m, .•. ~. ' '.' !\~i~J, 

r,",,; '~,,'~!',: j::;.~;;.;;,:.: '> ' ' I 
~ 

Ie MASTER 
Manufaclurer Replacemenl Ie Masler Manufaclurer Replacemanl Ie Masler Manufaclurer Replacemenl 
Device Source Device Page Dovlce Source Device Page Davlca Sourca Davlca 

Sprague Electric Company 
(Cont'd) 

ULN-2081 

ULN-2082 

ULN-2083 

ULN-2086 

ULN-2111 

ULN-2113 

ULN-2136 

ULN-2204 

ULN-2211 

ULN-2224 
ULN-2228 

ULN-2242 
ULN-2244 

• Discontinued 

Plessey 
RCA 
Signetics 
SiliconG 
Plessey 
RCA, 
Signetics 
SiliconG 
Plessey 

RCA 

Signetics 

SiliconG 

Fairchild 
Motorola 
National 
Plessey 

RCA 

SiliconG 

Sprague 
Fairchild 
Motorola 

RCA 

Sanyo 
Sprague 
TI 

Fairchild 
Motorola 

RCA 

Sanyo 
Sprague 

TI 

Fairchild 
Motorola 

RCA 

Sanyo 
Sprague 
TI 

Hitachi 
Motorola 
RCA 
Telefunken 
Toshiba 
Exar 
Hitachi 
National 
RCA 
Sanyo 
Sprague 
TI 
Toshiba 
Sanyo 
RCA 
TI 

Motorola 
Motorola 
National 
RCA 
Signetics 
TI 

SL3081 
CA3081 
CA3081 
SG3081 
SL3082 
CA3082 
CA3082 
SG3082 
SL3083 
SL3183 
CA3083 
CA3183 
CA3083 
CA3183 
SG3083 
SG3183 
I'A3086 
MC3386 
LM3086 
SL3046 
SL3086 
CA3046 
CA3086 
SG3086 
SG3821 
SG3886 
ULN-2046 
ULN-2136 
MC1352 
MC1357 
CA1352 
CA2111 
CA3014 
LA1352 
ULN-2136 
SN76642 
SN76643 
SN76650 
SN76669 
ULN-2136 
MC1352 
MC1357 
CA1352 
CA2111 
CA3014 
LA1352 
ULN-2111 
ULN-2136 
SN76642 
SN76643 
SN76650 
SN76669 
ULN-2136 
MC1352 
MC1357 
CA 1352 
CA2111 
CA3014 
LA 1352 
ULN-2111 
SN76642 
SN76643 
SN76650 
SN76669 
HA12402 
MC14094 
CD4094 
TDA1083 
TA7613 
XR1310 
HA1156 
LM13103325.3328 
CA1310 
LA3350 
ULN-3810 
SN76115 
TA7157 
LA1369 
CA3071 
SN76243 
SN76246 
TDA1090 
I'A758 
LU1800 3325.3328 
CA758 
I'A758 
SN76111 
SN76116 

ULN-2249 
ULN-2261 
ULN-2270 
ULN-2280 
ULN-2289 

ULN-2290 

ULN-2298 

ULN-2429 
ULN-2801 
ULN-2802 
ULN-2803 
ULN-2804 
ULN-2821 
ULN-2822 
ULN-2823 
ULN-2824 
ULN-3304 

~ULN-3305 

ULN-3306 
ULN-3701 

ULN-3809 
, ULN-3810 

ULN-3889 

ULN-6118 

ULN-8126 
ULN-8160 

ULN2005 
ULN2066 

ULN2067 

ULN2069 

ULN2075 

~ULN28XX 
ULQ-8126 

ULS-2001 

Hitachi 
RCA 
Fairchild 
National 
Hitachi 

Motorola 
National 

RCA 
Sanyo 

SGS 

Signetics 
Siliconix 
TI 
Fairchild 
Hitachi 
RCA 
SGS 

Motorola 
RCA 
TI 
Cherry 
RIFA 
RIFA 
RIFA 
RIFA 
SGS 
SGS 
SGS 
SGS 
Cherry 
Cherry 
Sprague 
Cherry 
Fairchild 
SGS 
Motorola 
Exar 
Hitachi 
Hallonal 
RCA 
Sanyo . 
Sprague 
TI 
Toshiba 
RCA 
SGS 
Signetics 
Dionics 
Exar 
Sanyo 
SiliconG 
Sprague 
!.Iotorola 
Ferranti 
Signetics 

Sprague 
TI 
Sprague 
TI 
Sprague 
TI 
Sprague 
TI 
Sprague 
TI 
Motorola 
Motorola 

SiliconG 
Exar 

Fairchild 
Mitsubishi 
I.lotorola 

NEC-Micro 
RIFA 

Sanyo 
SGS 
Signetics 
SiliconG 

HA1199 
CA3135 
UA7327 

, W380 3326 
HA1137 
LA1230 
MC1389 
CA3089 
LM3089 3325.3327 
CA3089 
LA1230 
LA3089 
TCA3089 
TDA1200 
CA3089 
CA3089 
SN76689 
TDA1194 
HA1364 
CA1190 
TDA1190 
TDA1190Z 
TDA3190 
MC1398 
CA 1398 
SN76298 
CS166 
PBD353801 
PBD353804 
PBD353803 
PBD353802 
L601 
L602 
L603 
L604 
CS102 
CS122 
ULN-3306 
CS122 
TDA2002 
TDA2002 
MC1309 
XR1310 
HA1156 
LM1310 3325.3328 
CA1310 
LA3350 
ULN-2211 
SN76115 
TA7157 
CA3189 
TCA3189 
CA3189 
DI514 
XR6118 3205 
LB1290 
SG6118 
UDII-6118 2843 
SG1526 3297 
ZN1060 
tlE5560 3402 
SE5560 3402 
ULS-8160 
ULN2005 
ULN-2066 
ULN2066 
ULN-2067 
ULN2067 
ULN-2069 
ULN2069 
ULN-2075 
ULN2075 
ULN28XX 
SG2526 3297 
SG3526 3297 
SG2526 
XR2001 
XR2201 3200 
9665 
M54524 
t.1Cl411 2753 
ULN2001 
XR2201 
UPA2001 
PBD352301 
PBD352311 
LB1231 
L201 
ULN2001 
SG2001 
SG3851 

ULS-2001 

ULS-2002 

ULS-2003 

ULS-2004 

ULS-2011 

Sprague 

TI 

Toshiba 

Exar 

Fairchild 

Mitsubishi 
Motorola 

NEC-Micro 
RIFA 

Sanyo 
SGS 
Signetics 
SiliconG 
Sprague 

TI 

Toshiba 
Exar 

Fairchild 

r.lotorola 

RIFA 
Sanyo 

SGS 

Signetics 

SiliconG 

Sprague 

TI 

Toshiba 

Exar 

Fairchild 

Motorola 

RIFA 
Sanyo 

SGS 

Signetics 

SiliconG 

Sprague 

TI 

Toshiba 

Exar 

Fairchild 
Mitsubishi 
Motorola 

ULN-2001 
ULN-2021 
ULS-2011 
SN75466 
ULN2001 
TD62001 
TD62101 
XR2002 
XR2202 
9666 
MC1412 
M54525 
UC1412 
ULN2002 
UPA2002 
PBD352304 
PBD352314 
LB1232 
L202 
NE56202 
SG2002 
ULN-2002 
ULN-2022 
SN75467 
ULN2002 
TD62002 
XR2003 
XR2203 
XR2204 
9667 
9668 
MC1413 
MC1413 
MC1416 
ULN20003 
ULN2003 
ULN2004 
PBD352303 
LB1233 
LB1234 
L203 
L204 
ULN2003 
ULN2004 
SG2003 
SG2004 
ULN-2003 
ULN-2004 
ULN-2023 
ULS-2004 
SN75468 
ULN2003 
ULN2004 
TD62003 
TD62004 
XR2003 
XR2203 
XR2204 
9667 
9668 
MC1413 
MC1413 
t.1C1416 
ULN20003 
ULN2003 
ULN2004 
PBD352303 
LB1233 
LB1234 
L203 
L204 
ULN2003 
ULN2004 
SG2003 
SG2004 
ULN-2003 
ULN-2004 
ULN-2023 
ULS-2003 
SN75468 
ULN2003 
ULN2004 
TD62003 
TD62004 
XR2001 
XR2201 
9665 
M54524 
MCl411 
ULN2001 
XR2201 

Ie Masler Manufaclurer Replacement 
Paga Device Sourca Davlea 

3200 

2753 

ULS-2011 

ULS-2012 
ULS-2013 
ULS-2045 

ULS-8126 
ULS-8160 

ULS-8161 
.ULX3905 

NEC-Micro 
RIFA 

Sanyo 
SGS 
Signetics 
SiliconG 

Sprague 

TI 

Toshiba 

SiliconG 
SiliconG 
Plessey 
RCA 
SiliconG 
Ferranti 
Signetics 

Sprague 
Signetics 
Hitachi 
RCA 

UPA2001 
PBD352301 
PBD352311 
LB1231 
L201 
ULN2001 
SG2001 
SG3851 
ULN-2001 
ULN-2021 
ULS-2001 
SN75466 
ULN2001 
TD62001 
TD62101 
SG3852 
SG3853 
SL3145 
CA3045 
SG3526 
ZN1060 
NE5560 
SE5560 
ULN-8160 
SE5561 
HA1148 
CA3217 

Ie Muter 
Page 

3402 
3402 

3200 -------------
3200 Standard Microsystems 

Corporation 

COM1671 
2753 COM2017 
2753 

3200 
3200 

2753 
2753 

3200 

2753 

COM2502H 

COM2651 

COM2661 

COM5016 
COM5025 

COM8017 

Western 
AMI 
Fairchild 

Fujitsu 

GI 

Harris 
Hitachi 

Motorola 
National . 
RCA 
SMC 

Western 

AMI 
Fairchild 

Fujitsu 

GI 

Harris 
Hitachi 

I.lotorola 
National 
RCA 
SMC 

Western 

National 
Signetics 
Motorola 

Signetics 
Synertek 
Western 
AMI 
Fairchild 
Hitachi 

Motorola 

Signetics 
SSS 
AMI 
Fairchild 

Fujitsu 

GI 

UC1671 
S1602 
3730 
F6850 
MB7768A 
MB8868A 
AY3-1015 
AY6-1013 
HM6402 
HD6B50 
HD6BA50 
I.1C6850 
MM5303 
CDP6402 
COM2502H 
COM8017 
TR1402 
TR1602 
TR1863 
S1602 
3730 
F6850 
MB7768A 
MB8868A 
AY3-1015 
AY6-1013 
HM6402 
HD6850 
HD68A50 
IAC6850 
MM5303 
CDP6402 . 
COM2017 
COM8017 
TR1402 
TR1602 
TR1863 
INS2651 
SCN2651 
MC2661 
MC68661 
SCN2661 
2661 
BR1941 
S6852 
F6852 
HD6852 
HD68A52 
nC2652 
MC6852 
MC68652 
SCN2652 
SND5025 
S1602 
3730 
F685D 
MB7768A 
MB8868A 
AY3-1015 
AY6-1013 

2871 

1280 

1345 
1345 
1351 

1280 

1345 
1345 
1351 

1281 
1345 
1345 
1359 
1351 
1359 

1280 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Standard MicrosY!ltcm!l ROM4732 Rockwell R2332 MM82S190 Signetics 82S190 SM82S181 TI TBP28S86 

Corporation (Cont'd) SiliconG SG3532 N82S190 TBP28S86M 
Synertek SY2332 3950 S82S190 SM82S191 AMD AM27S191 

COM8017 Harris HM6402 TI 4732 MM82S191 AMD AM27S191 Fairchild 93511 
Imachl IID6850 1345 TMS4732 Fairchild 93511 93Z511 

IID68A50 1345 Toshiba TMM333 93Z511 Fujitsu 7138 
Molorola UC6850 1351 Universal UM2332 Fujitsu 7138 MB7138 
National MM5303 SR5015 AMI S2182 MB7138 MBM7138 
RCA CDP6402 S2183 MBM7138 Harris HM76161 
SMC COM2017 S2185 Harris HM76161 Hitachi HN25169 

COM2502H Fairchild 3347 Hitachi HN25169 Intel 3636B 
Western TR1402 Intel 36368 M3636 

TR1602 Supcrtcx Inc. M3636 National 87S191 
TR1863 National 87S191 DM77S191 

COM8116 GI . AY-5-8116 CM2114 AMD 2114 DM77S191 DM87S191 
COM8136 GI AY-5-8136 9114 OM87S191 Raytheon 29681 
COM8251A AMD 8251 CSG MCS2114 Raytheon 29681 29681A 

9551 MPS2114 29681A Signetics 82S191 
08251 EMM 2114 Signetics 82S191 N82S191 
ID8251 Fairchild F2114 N82S191 S82S191 
MD8251 Fujitsu MB8114 S82S191 Supertex MM82S191 
P8251 GTEMicro 2114 Supertex SM82S191 TI TBP28S166 

Intel 8251A Hitachi 472114 TI TBP28S166 440.3979 
D8251 HM2114 440.3979 

·108251 HM472114 SM74S188 AMD AM27S18 Syncrtclc 
MD8251 Intel 2114 Harris HM7602 
P8251 2114A MMI 5330-1 ~2316 AMD AM9218 

National DP8251 Intersil 2114 6330-1 3826 AMI S6831B r--

INS8251 IM2114 63LS080 CSG MPS2316 
NEC-Micro !,PB8251 MicroPwr MP2114 National DM54S188 Fairchild 3516 

!,PD8251 MP2114C DM59S188 68316 
!,PD8251A Mitsubishi M5L2114 DM74S188 68316E 

Western TR1983 Motorola . MCM2114 DM7577 F3516 

I CRT5027 SSS SND5027 MCM21L 14 OM7588 F35316 
TI TI.IS9927 1554 National MM2114 DM8577 F68316 1281 

CRT5037 SSS SND5037 NEC-Micro !,P02114 Signetics N82S23 GI R03-8316 
FDC1761 Western FD1761 OKI rml2114 3873 S82S23 R03-9316 
FDC1763 Western FD1763 Panasonic MN2114 Supertex MM74S188 GTEMicro 2316 
FDC1765 Western FD1765 Synerlak SY2114 3941 TI TBP18SA030 Intel 2316 § FDC1767 Western FD1767 TI TMS4045 TBPSA030M Mostck MK34000 
FDC1791 Fujitsu . r.188876 130B TMS40L45 SM74S288 AMD AM27LS19 

Motorola MCM68316 
Siemens SAB1791 Toshiba TMM314 AM27S19 

MCM68A316 

I Western FD1791 TMM314A Harris HM7603 
MM2316 

FDC1792 Western FD1792 CM6400 TI TMS2564 MMI 5331-1 
National MM52116 '0, 

FDC1793 Fujitsu I,IB8877 1308 MM74S188 AMO AM27S18 53LS081 
MM5258 

Siemens SAB1793 Harris HM7602 6331-1 3826 
NEC-EA EA2316 

~) Western FD1793 MMI 5330-1 63LS081 
EA8316 

FDC1794 Western FD1794 6330-1 3826 National DM54S288 
NEC-Micro !,PD2316 

I 
FDC1795 Siemens SAB1795 63LS080 OKI MSM3870 

Western FD1795 National DM54S188 
DM74S288 Rockwell R2316 

FDC1797 Siemens SAB1797 DM59S188 
DM7578 SGS M2316 

Western FD1797 DM74S188 
DM8578 Signetics TDA2600 

MPU3870 Fairchild 3870 DM7577 
Signetics 82S123 TI SBP8316 

Mostek MK3870 DM7588 
N82S123 Toshiba TMM331A -

SGS M3870 DM8577 
S82S123 2661 Motorola MC2661 

ROM36000 AMD 9264 Signetics N82S23 
Supertex MM74S288 MC68661 -~ 

9265 S82S23 TI TBP18S030 Signetics SCN2661 
AMI S68364 Supertex SM74S188 

440.3965 SMC COM2661 
S68A364 3613 TI TBP18SA03.0 

TBP18S030r.t SY1791 Western 1791 
GTEMicro 2364 TBPSA030M 

440.3965 SY1793 Western 1793 
Intel 2364 MM74S288 AMD AM27LS19 

SM82S181 AMD AM27PS181 SY2101 AMD 210lA '------i 

Intersil IM7364 AM27S19 
AM27S181 91L01 

MicroPwr MP2364 Harris HM7603 
AM27S181M Intel 8101A 

Mostek MK36000 MMI 5331-1 
AM27S281 NEC-Micro !,PD2101 

1.lolorola 1.ICI,t68364 3840 53LS081 
Fairchild 93451M SY2111 AMD 2111A 

National MM52164 6331-1 3826 
93Z451 3652 91L 11 

MM5235 63LS081 
F93451 Intel 8111 

NEC-EA EA8364 National DM54S288 
Fujitsu r,IB7132 3679 NEC-Micro !,PD2111 

LA8364 DM74S288 
r,I87132H 3679 SY2112 AMD 2112 

NEC-Micro !,PD2364 OM7578 Harris HM7681 TI TMS4043 
Rockwell R2364 DM8578 111.17681-2 3711 SY2114 AMD 2114 
SGS M36000 Signetics 82S123 Hitachi HN25089 9114 
Signetics 2364 N82S123 Intel 3628 CSG MCS2114 

2664A S82S123 3628A MPS2114 
Synertek SY2364 Supertex SM74S288 3628B EMM 2114 
TI TMS4764 TI TBP18S030 M3628 FairChild F2114 
Toshiba TM2364 440,3965 MMI 5381-1 Fujitsu MB8114 

ROM4732 AMD 9232 TBP18S0301,I 6381-1 3826 GTEMicro 2114 
AMI S68322 440.3965 Motorola MCM7681 Hitachi 472114 

S68A332 MM82S190 AMD AM27PS191 National 87S181 HM2114 
CSG MPS2332 AM27PS291 DM77S181 HM472114 
Fairchild F3532 AM27S190 DM87S181 Intel 2114 
GI R03-9332 Fairchild 93510 DM87S228 2114A 
GTEMicro 2332 93Z510 Raytheon 29631 Intersil 2114 
Intersil IM7332 Fujitsu MB7137 29631A IM2114 
Motorola MC68332 MBM7138 29631AM MicroPwr MP2114 

MCM68332 Harris HM76160 29633 MP2114C 
I.ICM68A332 3840 MMI 631681 Signetics 825181 Mitsubishi M5L2114 

National MM52132 National DM77S190 82HS181 Motorola MCM2114 
NEC-EA EA8332 DM87S190 N82S181 MCM21L 14 
NEC-Micro !,PD2332 Raytheon 29680 S82HS181 National MM2114 
RCA CDM5333 29683 S82S181 NEC-Micro !,PD2114 

• Discontinued The manufacturers report their devices can be used as direct replacements . 
Performance details often differ, so compare the specifications considering your requirements. 
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Ie Masler 
Page 

Synertek 

SY2114 

SY2128 

SY2129 

~SY2142 

.SY2142·2 

SY2147 

SY2148 

SY2149 

~SY2316 

• Discontinued 

2268 

OKI 
Panasonic 
Supertex 
TI 

Toshiba 

AD 
Burr·Brown 
Fairchild 
Fujitsu 

Harris 
Hitachi 
lOT 
MicroPwr 
Mitsubishi 
NEC·Micro 
OKI 

RCA 
Synertek 
TI 
Toshiba 

AD 
Burr·Brown 
Fairchild 
Fujitsu 

Harris 
Hitachi 
lOT 
MicroPwr 
Mitsubishi 
NEC·Micro 
OKI 

RCA 
Synertek 
TI 
Toshiba 

Intel 
Natiopal 
Intel 
National 
AMD 
AMI 
Fujitsu 
Hitachi 

Intel 
Intersil 
ITT 
Motorola 
t~ational 

NEC·Micro 
TI 
Toshiba 
Universal 
AMD 

Fairchild 
Fujitsu 

Hilachl 
Intel 

National 
Synertek 
AMD 

Fairchild 
Fujitsu 

Htlachl 
Intel 

National 
Synertek 
AMD 
AMI 
CSG 
Fairchild 

(Cont'd) .SY2316 

MSM2114 
MN2114 
CM2114 
TMS4045 
TMS40L45 
TMM314 
TMM314A 
AD515 
3528 
F3528 
MB8128 
1.108416 
HM6116 
HM6116 
IOT6116 
MP6116 
M5K8725 
!,PD446 
I.1SI.I2128 
1,IS1.15128 
CDM6116 
SY2129 
TMS4016 
TC5516 
TMM2016 
AD515 
3528 
F3528 
MB8128 
1,108416 
HM6116 
HM6116 
IOT6116 
MP6116 
M5K8725 
!,PD446 
I.ISI.12120 
MSI.I5128 
CDM6116 
SY2128 
TMS4016 
TC5516 
TMM2016 
2142 
MM2142 
2142·2 
NMC2142A 
9147 
4017 
MBM2147 
HM4847 
HI.16147 
2147 
2147 
4547 
MCM2147 
MM2147 
!,PD2147 
TMS2147 
TMM315 
UM2147 
9148 
AM9148 

3873 

3676 

3873 
3873 

3676 

3873 
3873 

3789 

93475 3615.3646 
MBM2148 
MBM2149 
HM6148 3789 
2148H 
2149H 
NMC2148 
SY2149 
9148 
AM9148 
93475 3615.3646 
MBM2148 

SY2332 

~SY2332·3 
SY2333 

tSY2333·3 
SY2364 

MBM2149 SY2364·2 
H"'6148 3789 
2148H 
2149H 
NMC2148 
SY2148 
AM9218 
S6831 B SY2364·3 
MPS2316 
3516 
68316 
68316E 
F3516 
F35316 
F68316 1281 

GI 

GTEMicro 
Intel 
Mostek 
Motorola 

National 

NEC·EA 

NEC·Micro 
OKI 
Rockwell 
SGS 
Signetics 
TI 
Toshiba 
AMD 
AMI 

CSG 
Fairchild 
GI 
GTE Micro 
Intersil 
Motorola 

National 
NEC·EA 
NEC·Micro 
RCA 
Rockwell 
SiliconG 
SMC 
TI 

Toshiba 
Universal 
Universal 
AMD 
AUI 
CSG 
Fairchild 
GI 
Intel 
NEC·EA 

RCA 
Signetics 
Toshiba 
Universal 
Universal 
AMD 

AMI 

GTEMicro 
Intel 
Intersil 
MicroPwr 
Mostek 
Molorola 
National 

NEC·EA 

NEC·Micro 
Rockwell 
SGS 
Signetics 

SMC 
TI 
Toshiba 
AMD 
AMI 
Fairchild 
Mostek 
Motorola 
NEC·EA 
Signetics 
AMD 
AMI 
GTEMicro 
Mostek 
NEC·EA 
Signalics 
Toshiba 
Weitek 

R03·8316 
R03·9316 
2316 
2316 
MK34000 
MCM68316 
MCM68A316 
MM2316 
MM52116 
MM5258 
EA2316 
EA8316 
!,PD2316 
MSM3870 
R2316 
M2316 
TDA2600 
SBP8316 
TMM331A 
9232 
S68322 
S68A332 
MPS2332 
F3532 
R03·9332 
2332 
IM7332 
MC68332 
MCM68332 

SY2365 

SY2365·2 

tSY2401 
SY6500/1 

SY6502 

SY6503 

SY6504 

SY6505 

SY6506 

SY6507 

SY6512 

SY6514 

AMI 
GI 
Mostek 
Signalics 
Synarlak 
AMI 

S2364 
R03·9367 
MK37000 
2364·20 
SY2365·2 
S2364 
R03·9367 
MK37000 
2364·20 
SY2365 
2401 
MPS6500/1 
R6500/1 
MPS6502 
R6502 
MPS6503 
R6503 

3609 1332 

3899 
3951 
3609 

3899 
3951 

1340 

1430 
3554 
4068 

MC!.I68A332 3840 SY6515 

GI 
Mostek 
Signalics 
Synarlak 
AMD 
CSG 
Rockwell 
CSG 
Rockwell 
CSG 
Rockwell 
CSG 
Rockwell 
CSG 
Rockwell 
CSG 
Rockwell 
CSG 
Rockwell 
CSG 
Rockwell 
CSG 
Rockwell 
CSG 
Rockwell 
CSG 
Rockwell 
Motorola 
CSG 
Rockwell 
Rockwell 
CSG 
Rockwell 
CSG 
Htlachl 

. MPS6504 
R6504 
MPS6505 
R6505 
MPS6506 
R6506 
MPS6507 
R6507 
MPS6512 
R6512 
MPS6514 
R6514 
MPS6515 
R6515 
MPS6520 
R6520 
6821 
MPS6522 
R6522 
R6530 
MPS6532 
R6532 
MPS6545 
HD6845 
HD68A45 
11068045 
I.1C6845 
R6545 
S6551 
MP6551 
MPS6551 
R6551 
S68045 
Z8 

MM52132 
EA8332 
!,PD2332 
CDM5333 
R2332 
SG3532 
ROM4732 
4732 
TMS4732 
TMM333 
UM2332 
UM2332·30 
AM9233 
S2333 
MPS2333 
F3533 
R03·9333 
2332 
8332 
EA8333 
CDM5332 
2332 
TM2332 
UM2333·45 
UM2333·30 
9264 
9265 
S68364 
S68A364 
2364 
2364 
IM7364 
MP2364 
MK36000 

3608 

3613 

SY6520 

SY6521 
SY6522 

SY6530 
SY6532 

SY6545 

SY6551 

SY68045 
Z8 

Z8601 

Z8602 

Z8603 
Z8611 

Z8612 

Z8613 
Z8671 
Z8681 

t1olorola 
Rockwell 
AMI 
CSG 

Rockwell 
AMI 
SGS 
Zilog 
SGS 
lilog 
SGS 
Zilog 
lilog 
SGS 
lilog 
SGS 
lilog 
lllog 
lilog 
Zilog 

Z8 
Z8601 
l8601 
Z8602 
Z8602 
Z8603 
Z8611 
l8611 
Z8612 
l8612 
l8613 
l8671 
Z8681 

1345 4140 

1345 4141 
1345 

1351 4142 

1249 

1250 

1596 

1596 

1597 

1597 
1597 
1597 
1597 

4143 

4144 

4145 

4146 

4551 

I.\CI.168364 38401------------
MM52164 
MM5235 
EA8364 
LA8364 
!,PD2364 
R2364 
M36000 
2364 
2664A 
ROM36000 
TMS4764 
TM2364 
AM92640 
S68B364 
F·3564·25 
MK36000·4 
MCM67365·25 
!'PD2/8364·20 
2064·20 
AM9264 
S4264 
2364·3 
MK36000·5 
UPD2/8364·30 
2664A·30 3907 
TMM2364 
SC8164 

Teledyne Crystalonics 

CDR125 Intersil 
Siliconix 

Teledyne Philbricl< 

0032 

1323 

1326 

1332 

National 
DEI 
Datel 

Harris 

Harris 
Intersil 
Motorola 
Signetics 
SiliconG 
TI 
Dalal 
Harris 
Motorola 

National 

0125 
0125 

LH0032 
9932 
AM·470·2 

3342 
3346 

AtI·470·2C 2623 
AM·470·2M 
HA·2700 
HA·2704 
HA·2705 
HA-2600 3226,3287 
HA2600 
MC1556 
MC1556 
SG1556 
MC1556 
Atl-464·2 2622 
HA-2645 3232.3287 
MC1436 
MC1439 
LM1436 
LM343 

4553 

4554 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 

SiliconG 
AD 

SG1436 
AD510 
AD517 
ADOP·07 

Burr-Brown 3510 
,Datel AM-430 

AM-490·2 
Fairchild !,A714 
Harris HA·2900 

HA·2905 
HA·5130 
HA-5135 

MicroPwr MP517 
MP5505 
.MP5507 
OP-05 
OP-07 

lIalional LII0044 
NEC·Electron !,PC725 
PMI OP·05 

OP·07 
Raytheon OP·07 
TI OP·07 
Datel AM·500 
Burr·Brown 3554 
AMD AM6012 
AD AD562 
Burr-Brown DAC862 
Datel DAC-562 

Ilarris 

DAC·6Bl 
DAC·681C 
HI562 
H1562-5 

3153 

3342 

MlcroPwr 
MicroEng 
I.Iolorola 
PMI 

MP562 401.2749 
MCE-6012 
A0562 
DAC12 

SlgnBlics AI.16012 
DAC-312 

2759 

3383 

Dalel 
TeledyneS 
Dalel 
TeledyneS 
Dalel 
TeledyneS 
Datel 
TeledyneS 
Dalel 
TeledyneS 
Datel 
TeledyneS 
Datel 
TeledyneS 
AD 

ADC·EK80 2619 
8700 
ADC·EK100 2619 
8701 
AOC·EK120 2619 
8702 
ADC·ETBB 
8703 
ADC·ET10B 
8704 
ADC·ET12B 
8705 
ADC·EK12D 
8750 
AD7507 

Burr-Brown MPC8D 
Dalal tlYO-807 

Harris 
I.IXO-807 
HI507 
HI507A 

Intersil IH6216 
MicroPwr MP7507 
PMI MUX·28 
Siliconix DG507 

Burr-Brown 
DalBI 
Fairchild 
Harris 

Intersil 
MicroPwr 
Motorola 
Nallonal 

PMI 
RCA 
SGS 

DG507A 
MPC4D 
f.\XD·409 
F4052 
HI509 
HI509A 
IH6208 
MP7509 
MC14052 
LFl1509 
LF13509 
MUX-24 
CD4052 
HCF4052 

Signetics HEF4052 
Siliconix DG509 

AD 
Burr-Brown 
Dalel 
Fairchild 
Harris 

DG509A 
AD7501 
MPC8S 
MX·808 
F4051 
HI1818 
HI508 
HI508A 

Hitachi HD14051 
Intersil IH6108 
MicroPwr MP7501 

MP7508 

2622 
2622 

2802 

2622 

3318 

2804 

2622 
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Manufaclurer Replacemenl IC'hsler Manulaclurer Replacemenl IC Masler Manufacluror Roplacemenl IC 1,lasler Manulaclurer Replacemenl ICl.lasler 
Device Sourca Device Paga Device Sourca Devlca Paga Devlca Sourca Davlca Paga Davlca Source Davlce Paca 

Teledyne Philbricl( (Cont'd) TPADC87 Datel ADC-84 9491 /,licroPlVr UP5Dl0 401.3292 54LS163A TI SN54LS163 
ADC-85 /lalional W113 3304 SN54LS163A 

4554 Motorola MC14051 ADC-87 W313 3304 54LS386 Motorola SN54LS386 
/lalional LF11508 3318 ADC-HX12B TeledyneS 9941 National DM54LS386 

LF13508 ADC-HZ12B 9495 MicroPwr MP5531 401.3292 Raytheon 54LS386 

PMI DMX-88 ADC-HZ12BGZ REF-02 RM8241 

MUX-08 HybridSys ADC581 PMI REF-02 Signetics S82S41 

MUX-88 ADC581B 9496 HybridSys HSREF01 TI SI154LS386 942 

RCA CD4051 HSADC85 F.licroPlVr I.IP5532 401.3292 54LS55 Fairchild 54LS55 
HSADC85C 2744 REF-01 Motorola SN54LS55 

SGS HCF4051 
DOC ADH-8585 I.Iolorola IAC14D4-10 2761 National DM54LS55 

Signetics HEF4051 
ADH-8586 /.ICI504-10 2761 Raytheon 54LS55 

Siliconix DG508 
ADH8585-1 PMI REF-01 TI SIl54LS55 851 

DG508A 2804 DDC5240 9941 AD AD5B9 9615 Fairchild 96115 
4780 Datel VFO-1 DDCADC85 Datel VR-8069 9615 

TeledyneS 9400 DDCI\DC87 Ferranti ZN423 TI SN55115 
9400C MicroNet MN5240 Intersil ICL8069 SN75115 

4781 Datel VFO-2 MNAD787 MicroPlVr UP5010 401.3292 9636 Fairchild 9636A 
TeledyneS 9401 MNADC84 

!lalional LU113 3304 Motorola MC3488 
4782 Datel VFO-3 MNADC85 

LI.I313 3304 TI 9636A 
TeledyneS 9402 TeledyneP TDADC84 

TeledyneS 9491 9636A Fairchild 9636A 
4856 AD AD583 Motorola MC3488 

Dalol SHI.I-IC-l 2622 Teledyne Semiconductor Telefunlcen TI 9636 

Harris HA-2425 3214.3287 9637 Fairchild 9637A 

PMI SMP-10 Motorola MC14433 
TBA120 lIalional TBA120 3325.3327 TI 9637A 14433 Plessey TBA120 Fairchild 9637A SMP-11 TeledyneS 14433A 9637A 

Siemens TBA 120 TI 9637 TDADC84 AD ADADC84 14433A Motorola MC14433 Signetics TBA 120 9643 Fairchild 9643 r---
ADADC85 TeledyneS 14433 TBA530 National TBA530 ADC0801 Intersil ADC0801 ADADC85S 7106 Intersil ICL7106 Plessey TBA530 National ADC0801 

Burr-Brown ADC84 I.IicroPlVr 1.IP7138 401.2749 Signetics TBA530 ADC0802 Intersil ADC0802 
ADC85 Siliconix LD131 TBA540 National TBA540 lIalianal ADC0802 3319 

Datel ADC-84 TeledyneS 8751 Plessey TBA540 ADC0803 Datel ADC;830 

I 
ADC-85 7107 Intersil ICL7107 Signetics TBA540 Intersil ADC0803 
ADC-87 7109 Intersil 1CL7109 TBA560 National TBA560 lIalional ADCOS03 3319 
ADC-HX12B 7116 Intersil ICL7116 Plessey TBA560 ADC0804 Intersil ADC0804 
ADC-HZ12B 7117 Intersil ICL7117 Signetics TBA560 National ADC0804 0 
ADC-HZ12BGZ 7126 Intersil ICL7126 TBA990 National TBA990 ADC0808 Mostek MK0808 

HybridSys ADC581 747 AMD 747 Plessey TBA990 "alional ADCOS08 3319 . 
ADC581B Fairchild JlA747 Signetics TBA990 ADC0809 Mostek MK50809 .,. 
HSADC85 Hitachi HA 17747 TCA830 SGS TCA830 /Ialional ADC0809 3319 
HSAOC85C 2744 Motorola MC1747 TCA840 SGS TCA840 ADC0816 Datel DAS-952 

I DOC ADH-8585 National LM747 TDA1083 Hitachi HA12402 Mostek MK50816 
NEC-Electron JlPC251 Motorola MC14094 •• J 

ADH-8586 Iialional ADCOB16 3319 
PMI OP-04 RCA CD4094 AM26 AMD AM26S10 ADH8585-1 

PM747 Sprague ULN-2204 Fairchild 9640 0 
DDC5240 

Raytheon RC747 Toshiba TA7613 Motorola DC26S10 DDCADC85 
RM747 TDA2140 SGS TDA2140 National DS26S10 H2 DDCADC87 

RCA CA747 TDA2151 SGS TDA2151 AM26LS31 AMD AM26LS31 MicroNet MN5240 Signetics JlA747 TDA2161 SGS TDA2161 "'olorola AI.126LS31 2753 

~ 
MNAD787 SiliconG SG747 TDA2591 National TDA2591 National DS26LS31 
MNADC84 TI JlA747 Plessey TDA2591 AM26LS32 National DS26LS32 
MNADC85 7541 AD AD7541 Signetics TDA2591 AM26S11 AMD AM26S11 

TeledyneP TPADC87 Datel DAC-7541 TDA2593 National TDA2593 National DS26S11 
TP4134 Datel ADC-EH 12B HybridSys HS7541 Plessey TDA2593 DM54S472 AMD AM27S29 

DOC ADC4454 Intersil AD7541 Signetics TDA2593 Fujitsu MB7124 ....... ' 
TP5210 AD AD5210 3174 ICL7541 TDA440 National TDA440 MBM7124 

Dalel ADC-5210 2621 l.IicroPlVr MP7541 401.2749 
Plessey TDA440 Harris HM7649 

HybridSys HS5210 MP7621 
SGS TDA440 MMI 5349-1 

DOC DDC5210 8700 Dalel ADC-EK8B 2619 
TDA4420 SGS TDA4420 6349-1 3826 
TDA4421 SGS TDA4421 ~ 

MicroNet MN5210 TeledyneP 4140 Motorola MCM7649 
TP5211 DalBI ADC-5211 2621 8701 Dal61 ADC-EKIOB 2619 National DM54S472 

HybridSys HS5211 TeledyneP 4141 Texas Instruments DM74S472 

DOC DDC5211 8702 Dalol ADC-EKI2B 2619 Raytheon 29621 

MicroNel MN5211 TeledyneP 4142 
4732 AMD 9232 Signelics N82S147 

AMI S68322 S82S147 TP5212 Dalsl ADC-5212 2621 8703 Dalel ADC-ET8B S68A332 TI TDP28S42 HybridSys HS5212 TeledyneP 4143 CSG MPS2332 440.3975 
DOC DDC5212 8704 Datel ADC-ET10B Fairchild F3532 TBP28S42F.1 
MicroNet MN5212 TeledyneP 4144 GI R03-9332 440.3975 

TP5213 Dahl ADC-5213 2621 8705 Datel ADC-ET12B GTEMicro 2332 DS7831 Nalional DS7831 
HybridSys HS5213 TeledyneP 4145 Intersil IM7332 DS7832 National DS7832 

MN5214 8750 Datel ADC-EK12D Motorola MC68332 DS8820 National DS8820 
MicroNet MN5213 TeledyneP 4146 MCM68332 DS8880 

MN5214 8751 Intersil ICL7106 I.ICM68A332 3840 Signetics DS8820 
TeledyneP TP5214 /.IicroPlVr MP7138 401.2749 Nalional MM52132 TI SN75182 

TP5214 Dalsl ADC-5213 2621 Siliconix LD131 NEC-EA EA8332 SN75480 
HybridSys HS5213 TeledyneS 7106 NEC-Micro JlPD2332 DS8830 National DS8830 

MN5214 
9400 Datel VFO-1 RCA CDM5333 Signelics DS8830 

MicroNet MN5213 
TeledyneP 4780 Rockwell R2332 TI SN75183 
TeledyneS 9400C SiliconG SG3532 DS8831 National DS8831 MN5214 9400C Datel VFO-1 SMC ROM4732 DS8832 National DS8832 TeledyneP TP5213 TeledyneP 4780 Synsrlek SY2332 3950 FP4ALS16L8 MMI PAL 16L8 TP5215 Dal&l ADC-5214 2621 TeledyneS 9400 TI TMS4732 National DMPAL 16L8 

HybridSys HS5215 9401 Datel VFO-2 Toshiba TMM333 FP74ALS16R4 MMI PAL 16R4 
MicroNet MN5215 TeledyneP 4781 Universal UM2332 National DMPAL 16R4 

TPADC85 DOC DDCADC87 9402 Datel VFO-3 54LS163A AMD SN54LS163A FP74ALS16R8 MMI PAL 16R8 
TPADC87 AD ADADC84 TeledyneP 4782 Motorola SN54LS163A National DMPAL 16R8 

ADADC85 9491 AD AD589 National DM54LS163 FP 
ADADC85S 'Datel VR-8069 DM54LS163A u4ALS16R6 MMI' PAL 16R6 

Burr-Brown ADC84 Ferranli ZN423 Raytheon 54LS163 National OM PAL 16R6 
ADC85 Intersil ICL8069 Signetics 54LS163A LL081BC /.Iolorola r.IC34001A 3293 

~ Discontinued The manufacturers report their deVices can be used as direct replacements. 
Performance delails often differ. so compare the specifications considering your requirements. 
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Texas Instruments (Cont'd) LM201 

LM101 

LM101A 
LM107 

LM111 

LM117 

LM11B 

LM124A 

LM137 

LM139 

LM14B 

LM15B 

AMD LM101 
AD AD101 
Fairchild !'A 10 1 
Intersil AD 10 1 
Motorola LM101 
Raytheon LM 101 
Signetics LM 10 1 
SiliconG SG 10 1 
Thomson-CSF SFC2101 
National LM101A 
AMD LM107 
AD AD741S 
Intersil LM 107 
National LM 107 
Raytheon LM 107 
SiliconG SG 107 
TI SN55107 
Thomson-CSF SFC2107 
AMD LM111 
AD AD111 
Fairchild !'A 111 
Intersil LM 111 
MicroPwr COMP-01 

COMP-02 
Motorola LM 111 
lIallonal LUlll 
PMI PM111 
Raytheon LM 111 
Signetics LM 111 
SiliconG SG 111 
Thomson-CSF SFC2111 
MicroEng MCE-LM 117 
Molorola WI17 
Nallonal WI17 
SiliconG SG 117 
AMD LM11B 
National LM 11B 
AMD LM124A 
Motorola LM124A 
National LM124A 
Raytheon LM124A 
RCA CA124A 
Signetics LM124A 
SiliconG SG 124 
MicroEng MCE-LM 137 
Motorola LI.I137 
National lM137 
AMD LM139 
Fairchild !,A 139 
Motorola LM 139 
National LM139 
PMI CMP-04 

PM139 
Raytheon LM 139 
RCA CA139 
Signetics LM 139 
SiliconG SG 139 
AMD LM14B 

Exar 
Harris 
MicroPwr 
Motorola 
National 

LM24B 
LM34B 
XR4212 
HA-4741 
MP5511 
MC4741 
LM14B 
LM24B 
LM34B 

NEC-Electron !,PC4741 
PMI OP-11 
Raytheon HA4741 

TI 

Motorola 
National 
Raytheon 
RCA 

LM14B 
LM34B 
RC4156 
RM4156 
LM24B 
XR4156 
LM15B 
LM15BA 
RM4139 
CA15BA 

Signetics LM15B 
LM193 I Fairchild FC193A 

LM201 

~ Discontinued 

Motorola 
Hallonal 
Signetics 
AMD 

!'A193 
LM193 
lMI93A 
LM193 
74B 
LM201 

3153 

3317 

3295 

LM201A 
LM211 

LM217 

3299 LM21B 

3295 
3301 

3317 

3317 

LM224 

. LM237 

LM239 

LM24B 

LM25B 

LM2900 

AD AD201 LM2900 
Fairchild !,A201 

!'A 7 4B LM2901 
Intersil LM74B 

!,A74B 
Motorola LM201 

MC174B 
National LM201 

LM74B 
P lessey SL 7 4B 
Raytheon RM74B 
RCA CA201 

CA74B 
LM74B 

Signetics LM201 
!,A74B 

SiliconG SG201 
SG74B LM2902 

TI SN7274BP 
!,A74B 

Thomson-CSF SFC2201 
SFC274B 

National LM201A 
AMD LM211 LM2903 
AD AD211 
Motorola LM211 
Iiallonal lI~211 3317 
PMI PM211 
RCA LM211 
Signetics LM211 
SiliconG SG211 
Thomson-CSF SFC2211 
MicroEng MCE-LM217 
I.lolorola llll217 3295 
Nallonal lI.1217 3299 
SiliconG SG217 
AMD LM21B 

LM31B 
AD AD518 3155 
Fairchild !,A31B 
National LM21B 

LM31B 
NEC-Electron !,PC159 
TI LM31B 
AMD LM224 LM2904 
Fairchild !,A224 
Motorola LM224 
National LM224 LM293 
Raytheon LM224 
RCA CA224 
Signelics LM224 
SiliconG SG224 LM301 
MicroEng MCE-LM237 
Hall anal lM237 3301 
AMD LM239 
Fairchild !,A239 
Motorola LM239 
Hational W239 3317 
PMI CMP-04 

PM239 
Raytheon LM239 
RCA CA239 \ 
Signetics LM239 
SiliconG SG239 
AMD LM14B 

LM24B 
LM34B 

Exar XR4212 
Harris HA-4741 LM301A 
MicroPwr MP5511 
Motorola MC4741 
National LM 14B 

LM24B 
LM34B 

NEC-Electron !,PC4741 
PMI OP-11 
Raytheon HA4741 

LM14B 
LM34B 
RC4156 
RM4156 

TI LM14B 
XR4156 

Motorola LM25B 
National LM25BA 
RCA CA25BA LM306 
Sig netics LM25B 
Hitachi HA 1730 1 
Motorola LM2900 LM307 

MC3301 
National LM2900 

LM3301 

Raytheon LM2900 
RC3301 

Fairchild !,A290 1 
!,A3302 

Motorola LM2901 

National 
MC3302 
LM2901 
LM3302 

NEC-Electron !,PC2901 
PMI CMP-04 
Raytheon LM2901 

RV3302 
RCA CA3302 
Signetics LM2901 

MC3302 
SiliconG SG3302 
TI LM3302 
Fairchild !,A2902 
Hitachi HA 17902 
Motorola LM2902 
National LM2902 
NEC-Electron !,PC2902 
Raytheon LM2902 
AMD LM311 
AD AD311 
Fairchild !,A2903 

!,A311 
Intersil LM311 
Motorola LM2903 

LM311 
Nallonal U12903 

lM311 
NEC-Electron !,PC271 

PMI 
!,PC311 
PM311 

Raytheon LM311 
RCA CA311 

LM311 
Signetics LM2903 

LM311 
SiliconG SG311 
TI LM311 
Thomson-CSF SFC2311 

SFC3111 
Motorola LM2904 
National LM2904 
RCA CA2904 
Fairchild 
Motorola 
Nallonal 
Signetics 
AD 

!'A293 
LM293 
lM293 
LM293 
AD301 

Fairchild LM301 
!,A301A 

Intersil AD301 
Motorola LM301 
National LM301 

LM301A 
NEC-Electron !,PC 157 

!,PC301 
Raytheon LM301 
RCA CA301 

LM301 
Signetics LM301 
SiliconG SG301 
TI LM301A 
Thomson-CSF SFC2301 
Toshiba TA7506 
AD AD301 
Fairchild LM301 

!,A301A 
Intersil AD301 
Motorola LM301 
National LM301 

LM301A 
NEC-Electron !,PC157 

!,PC301 
Raytheon LM301 
RCA CA301 

LM301 
Signetics LM301 
SiliconG SG301 
TI LM301 
Thomson-CSF SFC2301 
Toshiba TA7506 
AMD LM306 
Fairchild MA306 
Nallonal W306 
AMD LM307 
AD AD741J 
Intersil LM307 
Motorola LM307 

Ie Muler Manufacturer Replacement 
Page Davlce Source Device 

LM307 

LM311 

LM317 

3317 
3317 LM31B 

3317 

3317 

3153 

LM324 

LM324A 
LM3302 

LM337 

LM339 

National LM307 
Raytheon LM307 
RCA CA307 
SiliconG SG307 
Thomson-CSF SFC2307 
AMD LM311 
AD AD311 
Fairchild !,A2903 

!,A311 
Intersil LM311 
Motorola LM2903 

LM311 
Nallonal lM2903 3317 

lM311 3317 
NEC-Electron !,PC271 

!,PC311 
PMI PM311 
Raytheon LM311 
RCA CA311 

LM311 
Signetics LM2903 

LM311 
SiliconG SG311 
TI LM2903 
Thomson-GSF SFC2311 

SFC3111 
Fairchild !,A317 
MicroEng MGE-LM317 
~'olorola l1.\317 3295 
National W317 3299 
SiliconG SG317 
AMD LM21B 

LM31B 
AD AD518 3155 
Fairchild !,A31B 
National LM21B 

LM31B 
NEC-Electron !,PC159 
TI LM21B 
AMD LM324 
Exar XR3403 3207 

XR3403C 
Fairchild !,A324 

!,A3403 
Motorola LM324 

MC3403 
National LM324 
NEG-Electron !,PC324 
NEC-Micro !,PC324 
Raytheon LM324 

RC3403 
RC4137 

RCA CA324 
LM324 

Sanyo LA6324 
Signetics LM324 

MC3403 
SiliconG SG324 
TI MC3403 
National LM324A 
Fairchild !,A2901 

!,A3302 
Motorola LM2901 

MC3302 
National LM2901 

LM3302 
NEC-Electron !,PC290 1 
PMI CMP-04 
Raytheon LM2901 

RV3302 
RCA CA3302 
Signetics LM2901 

MC3302 
SiliconG SG3302 
TI LM2901 
MicroEng MCE-LM337 
Nalional . lM337 3301 
AMD LM339 

LM339A 
Fairchild !'A339 
Hitachi HA 17901 
Motorola LM339 
Nallonal u.1339 3317 
NEC-Electron !,PC339 
NEC-Micro !,PC339 
PMI CMP-04 

PM339A 
Raytheon LM339 
RCA CA339 

CA339A 
LM339 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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AL TI2RNATE SOURCE DIRECTORY 
Manufaclurer Replacemenl Ie I,Iaster r,l3nufacturer Replacement Ie 1,lastor Manufacturer RsplacGmsnt 
Device Source Device Pace Device Source Device Page Davice Source Devlca 

Texa!> Instrument!> (Cont'd) 

LM339 
LM340-15 

SiliconG SG339 
Fairchild !,A7815 

!,A78L 15 
Lambda LMC7815 

L!,A7815 
1,lolorola 1,'C7815 3294 

MC78L 15 
!Ialienal L1.1340-15 3299 

LI.l340LA-15 3299 
LM340T-15 
LM7815 
LM78L 15 

NEC-Electron !,PC7815 
!,PC7GL 15 

SGS L7815 
SiliconG SG340-15 

SG7815 
TI !,A7815 

!,A78L 15 
Toshiba TA78015 

LM340-18 Fairchild !,A7818 
Lambda LMC7818 
NEC-Electron !,PC7818 
SiliconG SG340-18 

SG7818 
TI !'A7818 

LM340-24 Fairchild !,A7824 
Lambda LMC7824 

L!'A7824 
Motorola MC7824 
NEC-Electron !,PC7824 
SGS L7824 
SiliconG SG7824 
TI !,A7824 

LM340-8 Fairchild !,A7808 
Lambda LMC7808 

L!,A7808 
I,'olorola 1,IC7808 3294 
NEC-Electron !,PC7808 
SiliconG SG340-8 

SG7808 
TI !,A7808 

LM348 Fairchild !,A348 
National LM348 

LM358 Motorola LM358 
National LM358A 
NEC-Electron !,PC358 
RCA CA358A 

LM358 
Sanyo LA6358 
Signetics LM358 

NE532 
LM388 !lalicnal W388 3326,3328 
LM3900 Motorola MC3401 

National LM3401 
LM3900 

Raytheon LM3900 
RC3401 

RCA CA3401 
LM393 Fairchild !'A393 

Motorola LM393 
!lalional LI,1393 3317 
Sanyo LA6393 
Signetics LM393 

MC1445 Motorola MC1445 
MC 1456 Dalal AI,I-460-2 2622 

IIarrls HA-2605 3226,3287 
Intersil HA-2602 

HA-2605 
HA2605 

Motorola MC1456 
Signetics MC 1456 
SiliconG SG 1456 

MC1458 AMD 1458 

~ Discontinued 

1558 
AM1458 

Exar XR1458 
XR1588 
XR4558 

Fairchild /LA 1458 
!'A1558 

Harris HA-2650 3234,3287 
HA-2655 3234,3287 
HA-2665 

MC1458 

MC1488 

MC1489A 

MC1556 

MC1558 

Hitachi HA 17458 
Motorola MC1458 

National 

MC1558 
MC4558 
MC4558C 
RC1558 
RC4558 
LM1458 
LM1558 

NEC-Electron !,PC1458 

PMI 
!,PC4558 
OP-14 
PM1458 
PM1558 

Raytheon RC 1458 
RC1558 
RC4558 
RM1558 
RM4558 

RCA CA 1458 
CA1558 
LM1458 
LM1558 
RC4558 
SSS1458 
SSS1558 

Sanyo LA6458A 
Signetics MC 1458 

SiliconG 

TI 

AMD 

MC1558 
NE4558 
SG1458 
SG1558 
MC1558 
RC4558 
RM4558 
MC1488 

Exar XR1488 
Fairchild !'A 1488 
Harris 
Hitachi 
l.Iotorola 
National 
Raytheon 
Signetics 
SiliconG 
TI 
AMD 
Exar 

HA 1488 
HD75188 
1,IC1488 
DS1488 
RM1488 
MC1488 
SG1488 
SN75188 
MC1489 
XR1489 

MC1558 

MC3303 

MC3403 

3188 

2753 

MC3423 

XRI489A 
Fairchild !'A 1489 

3188 MC3446 

!,A1489A 
HD75189 

MC3486 
Hitachi 
I.Iclorola 1.IC1489 

1.IC1489A 
DS1489 

2753 MC3487 
2753 

National 
DS1489A 

Signetics MC 1489 

SiliconG 

TI 

MC1489A 
SG1489 
SG1489A 
SN75189 
SN75189A 
SN85189 

Harris HA-2600 3226,3287 
Intersil HA2600 
Motorola MC1556 
Signetics 
SiliconG 
TeledyneP 
AMD 

Exar 

MC1556 
SG1556 
1326 
1458 
1558 
AM1458 
XR1458 
XR1588-
XR4558 

Fairchild !'A 1458 

Harris 
!'A1558 
HA-2650 3234,3287 
HA-2655 3234.3287 
HA-2665 

Hitachi HA 17458 
Motorola MC1458 

National 

MC1558 
MC4558 
MC4558C 
RC1558 
RC4558 
LM1458 
LM1558 

NEC-Electron !,PC 1458 
!,PC4558 

MC3503 

MC3523 

N8T13 

N8T14 

N8T23 

N8T24 

N8T26A 

PMI OP-14 
PM1458 
PM1558 

Raytheon RC 1458 
RC1558 
RC4558 
RM1558 
RM4558 

RCA CA 1458 
CA 1558 
LM1458 
LM1558 
RC4558 
SSS1458 
SSS1558 

Sanyo LA6458A 
Signetics MC 1458 

SiliconG 

TI 

Fairchild 
Motorola 
Signetics 
AMD 
Exar 

MC1558 
NE4558 
SG 1458 
SG1558 
MC1458 
RC4558 
RM4558 
!,A3303 
MC3303 
MC3303 
LM324 
XR3403 
XR3403C 

Fairchild !,A324 
!,A3403 

Motorola LM324 
MC3403 

National LM324 
NEC-Electron !,PC324 
NEC-Micro !,PC324 
Raytheon LM324 

RCA 

RC3403 
RC4137 
CA324 
LM324 

Sanyo LA6324 
Signetics LM324 

SiliconG 
TI 

MC3403 
SG324 
LM324 

Motorola MC3423 
SiliconG SG3423 
Motorola MC3446 

I.lolorcla 
National 
Motorola 
National 

1,'C3446A 
1.IC3486 
DS3486 
MC3487 
DS3487 
DS3687 

Exar XR3503 
Motorola MC3503 
Raytheon RC3503 

Signetics 
SiliconG 

. Motorola 
SiliconG 
Motorola 
National 

RM3503 
RM4137 
MC3503 
SG3503 
MC3523 
SG3523 
MC8T13 
DS75121 
LM75121 

Signetics N8T13 
TI SN75121 
Motorola MC8T14 
National DS75122 

LM75122 
Signetics N8T14 
TI SN75122 
Motorola MC8T23 
National DS75123 

LM75123 
Signetics N8T23 
TI SN75123 
Motorola MC8T24 
National DS75124 

LM75124 
Signetics N8T24 
TI SN75124 
AMD N8T26 

N8T26A 
Fairchild !,A8T26A 
Hitachi HD268T26 
Motorola MC6880A 

MC8T26 
MC8T26A 

The manufacturers report their devices can be used as direct replacements. 

Ie Master Manufacturer Replacement ler,Inler 
Page Page Device Source Device 

3207 

2753 
2753 

3207 

N8T26A 

NE5532 

NE5532A 

NE5533 

NE5534 

NE5534A 

NE555 

NE556 

OP-07 

RC4136 

National 
Signetics 

Exar 
Signetics 

TI 
Exar 
Signetics 

TI 
E::r 

DS8T26A 
N8T26 
N8T26A 
XR5532 
NE5532 
NE5532A 
SE5532 . 
SE5532A 
NE5532A 
XR5532 
NE5532 
NE5532A 
SE5532 
SE5532A 
NE5532 

Signetics NE5533 

Datel 

NE5533A 
SE5533 
SE5533A 
AM-453-2C 
AM-453-2M 

Exar XR5534 
Raytheon RC5534 

RM5534 
Signetics NE5534 

TI 
Datel 

NE5534A 
SE5534 
SE5534A 
NE5534A 
AM-453-2C 
AM-453-2M 

Exar XR5534 
Raytheon RC5534 

RM5534 
Signetics NE5534 

TI 
Cherry 
Exar 

NE5534A 
SE5534 
SE5534A 
NE5534 
CS555 
XR555 
XR555M 

Fairchild !,A555 
Hitachi HA 17555 
Motorola MC1455 

MC1555 
National LM555 
NEC-Electron !,PC1555 
Raytheon RC555 

RCA 
RM555 
CA355 
CA555 

Sanyo LB8555 
Signetics NE555 

SiliconG 
n 
AMD 

Exar 

SE555 
SG555 
SE555 
LM555 
LM556 
XR556 
XR556M 

Fairchild !,A556 
Motorola MC3456 

MC3556 
National LM556 
Raytheon RC556 

RM556 
Signetics NE556 

SiliconG 
TI 
AD 

SE556 
SG556 
SE556 
ADOP-07 

MicroPwr MP5505 

PMI 

MP5507 
OP-05 
OP-07 
OP-05 
OP-07 

Raytheon OP-07 
Exar XR4136 

XR4136M 
Fairchild !'A4136 
MicroPwr MP5509 
PMI OP-09 

PM4136 
Raytheon RC4136 

SiliconG 
RM4136 
SG4136 
SG4136C 

3208 

3208 

:I2C:l 

3209 

3209 

3153 

Performance details often differ. so compare the specifications considering your reqUirements. 

© Ie MASTER "1983 2271 



Ie MASTER 
Manufacturer Replacement ICMastar tlanufactunr Replacement IC Master Manufacturer Replacement IC Master Manufacturer Replacement IC Muler 
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Texas Instruments (Cont'd) RM4558 RCA CA1458 SG3525 SiliconG SG3525 SN15934 TI SN15834 
CA1558 SG3525A Motorola SG3525A SN15947 Raytheon RM947 

RC4136 TI RM4136 LM1458 SiliconG SG3525A SN15951 Fairchild 951 
RC4558 AMD 1458 LM1558 Silica nix . PWM25C 9951 

1558 RC4558 SG3527 SiliconG SG3527 Motorola MC851 
. AM1458 SSS1458 SG3527A Motorola SG3527A MC852 

Exar XR1458 SSS1558 SiliconG SG3527A MC951 
XR1588 Sanyo LA6458A Siliconix PWM27C Raytheon RC951 
XR4558 Signetics MC1458 SM74LS147 Motorola SN74LS147 RM951 

Fairchild IlA1458 MC1558 SN10l02 NEC-Electron IlPB10142 TI 'SN15851 
IlA1558 NE4558 SN10140 Signetics 10140 SN29001 Fairchild 74Hl05 

Harris HA-265D 3234.3287 SiliconG SG1458 SN10144 Fairchild F10144 9001 
HA-26553234.3287 SG1558 Motorola MCM1D144 3839 TI SN39001 
HA-2665 TI MC1458 Signetics 10144 SN29301 Fairchild 9031 

Hitachi HA17458 MC1558 SN10147 Motorola MCM1D147 3839 9301 
Motorola MC1458 RC4558 SN10148 Hitachi HD10148 National DM8301 

MC1558 SBP8316 AMD AM9218 Motorola MCM1D148 3B39 DM9301 

MC4558 AMI S68318 NEC-Electron I,PB 10 148 Raytheon RC8252 

MC4558C CSG MPS2316 Signetics 10148 RM8252 

RC1558 Fairchild 3516 SN10164 Fairchild Fl0164 Signetics N8252 

RC4558 68316 Hitachi HD10164 S8252 

National LM1458 68316E Motorola MC10164 TI SN39301 

LM1558 F3516 Signetics 10164 SN29308 Fairchild 9308 

NEC-Electron IlPC 1458 F35316 SN10174 Fairchild Fl0174 Raytheon RC9308 

IlPC4558 F68316 1281 Hitachi HD10174 RM9308 
GI R03-8316 Motorola MC10174 TI SN39308 

PMI OP-14 
R03-9316 Signetics 10174 S"74116 872 

PM1458 
PM1558 GTEMicro 2316 SN10175 Fairchild Fl0175 SN29309 Fairchild 9309 

Raytheon RC1458 Intel 2316 Hitachi HD10175 National DM8309 
Mostek MK34000 Motorola MC10175 DM9309 

RC1558 
Motorola MCM68316 Signetics 10175 TI SN39309 

RC4558 
MCM68A316 SN158093. Fairchild 9093 SN29311 Fairchild 9311 

RM1558 
MM2316 Motorola MC853 Hitachi HD74154 

RM4558 
National MM52116 MC953 National DM54154 

RCA CA1458 
MM5258 National DM9093 DM7213 

CA1558 
NEC-EA EA2316 Raytheon RC993 DM74154 

LM1458 EA8316 RM993 DM8311 
LM1558 NEC-Micro IlPD2316 TI SN159093 DM9311 
RC4558 OKI MSM3870 SN158094 Fairchild 9094 Raytheon RC9311 
SSS1458 Rockwell R2316 Motorola MC856 RM9311 
SSS1558 SGS M2316 MC956 Signetics 54154 

Sanyo LA6458A Signetics TDA2600 National DM9094 74154 
Signetics MC1458 Toshiba TMM331A Raytheon RC994 TI SN39311 

MC1558 SE5534 Signetics SE554A RM9094 S"54154 885 
NE4558 TI SE5534A RM994 SI174154 885 

SiliconG SG1458 SE5534A Signetics SE554A TI SN159094 SN29312 Fairchild 9312 
SG1558 TI SE5534 SN158097 Fairchild 9097 National DM8312 

TI MC1458 SE555 Cherry CS555 Motorola MC855 DM9312 
MC1558 Exar XR555 MC955 Raytheon RC8230 
RM4558 XR555M 

National DM9097 RC9312 
RM4136 Exar XR4136 Fairchild IlA555 

Raytheon RC997 RM8230 
XR4136M Hitachi HA17555 

RM997 RM9312 
Fairchild 1lA4136 Motorola MC1455 

TI SN159097 Signetics N8230 
MicroPwr MP5509 MC1555 

SN15831 Motorola MC831 TI SN39312 

PMI OP-09 National LM555 
SN15834 Motorola MC934 SN29316 Fairchild 9316 

PM4136 NEC-Electron IlPC1555 
Raytheon RC934 National DM9316 

Raytheon RC4136 Raytheon RC555 
RM934 Raytheon RC9316 

RM4136 RM555 
TI SN15934 RM9316 

SN15851 Fairchild 951 TI SN39316 SiliccnG SG4136 RCA CA355 9951 SN29322 Fairchild 74157 SG4136C CA555 Motorola MC851 9322 TI RC4136 Sanyo LB8555 MC852 Hitachi HD74157 RM4558 AMD 1458 Signetics NE555 MC951 National DM74157 
1558 SE555 Raytheon RC951 DM8322 
AM1458 SiliconG SG555 RM951 DM9322 

Exar XR1458 TI NE555 TI SN15951 Raytheon RC9322 
XR1588 SE556 AMD LM555 SN159093 Fairchild 9093 RM9322 
XR4558 LM556 Motorola MC853 . Signetics 74157 

Fairchild IlA1458 Exar XR556 MC953 TI SN29602 
IlA1558 XR556M National DM9093 SN39322 

Harris HA-265D 3234.3287 Fairchild IlA556 Raytheon RC993 SN74157 887 
HA-2655 3234.3287 Motorola MC3456 RM993 SN29334 Fairchild 9334 
HA-2665 MC3556 TI SN158093 National DM8334 

Hitachi HA 17458 National LM556 SN159094 FairChild 9094 DM9334 
Motorola MC1458 Raytheon RC556 Motorola MC856 TI SN39334 

MC1558 RM556 MC956 . S"54259 917 
MC4558 Signetics NE556 National DM9094 S"74259 917 
MC4558C SE556 Raytheon RC994 SN29602 Fairchild 74157 
RC1558 SiliconG SG556 RM9094 9322 
RC4558 TI NE556 RM994 Hitachi HD74157 

National LM1458 SG1524 Eur XR1524 319D TI SN158094 National DM74157 
LM1558 RCA CA1524 3368 SN159097 Fairchild 9097 DM8322 

NEC-Electron IlPC 1458 Signetics SG1524 Motorola MC855 DM9322 
IlPC4558 5i1iconG SG1524 MC955 Raytheon RC9322 

PMI OP-14 5G2524 Eur XR2524 3190.3209 National DM9097 RM9322 
PM1458 RCA CA2524 3368 Raytheon RC997 5ignetics 74157 
PM1558 Signetics SG2524 RM997 TI SN29322 

Raytheon RC1458 SiliconG SG2524 TI SN158097 SN39322 
RC1558 SG3524 Exar XR3524 3190 SN15931 Raytheon RM931 Slt74157 887 
RC4558 RCA CA3524 336B SN15934 Motorola MC934 SN29764 National LM1017 
RM1558 Signetics SG3524 Raytheon RC934 SN39001 Fairchild 74Hl05 
RM4558 SlliconG SG3524 RM934 9001 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided In the IC Master on the pages noted. 
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Texas Inotrumento (Cont'd) SN5408 Fairchild 5408 SN54157 Fairchild 54157 SI~54191 National OM54191 
National OM5408 National OM54157 Signetics 54191 

SN39001 TI SIm001 SN5409 Fairchild 5409 Signetics 54157 SN54192 Fairchild 74192 
SN39301 Fairchild 9031 National OM5409 SN54159 Fairchild 54159 9360 

9301 SN5410 Fairchild 5410 SN5416 Fairchild 5416 National OM74192 
National OM8301 National 01.15410 National 01.15416 OM8560 

OM9301 SN54107 Fairchild 54107 SN54160 Fairchild 54160 Raytheon RC9360 
Raytheon RC8252 Motorola MC54107 9310 RM9360 

RM8252 National OM54107 National OM54160 Signetics 74192 
Signetics N8252 SN54109 National 01.154109 Raytheon RM9310 11 SII74192 902 

S8252 Signetics 54109 Signetics 54160 SN54193 Fairchild 54193 
TI SN29301 SN5411 Fairchild 5411 SN54161 Fairchild 54161 National OM54193 

SN39308 Fairchild 9308 National 01.15411 National 01.154161 01.17563 
Raytheon RC9308 Signetics 5411 Signetics 54161 SN54194 National OM54194 

RM9308 SN54116 Signetics 54116 SN54162 Fairchild 54162 Signetics 54194 
TI SN29308 SN5412 Fairchild 5412 IJational OM54162 SN54195 Fairchild 54195 

S1I74116 872 SN54121 Fairchild 54121 SN54163 Fairchild 54163 9300 
SN39309 Fairchild 9309 9603 National 01.154163 National 01.154195 

National 01.18309 National OM54121 Signetics 54163 SN54196 Fairchild 54196 
OM9309 Signetics 54121 SN54164 Fairchild 54164 National OM54196 

TI SN29309 SN54122 Fairchild 54122 National OM54164 Signetics 54196 
SN39311 Fairchild 9311 SN54123 Fairchild 54123 01.17570 SIJ54198 Fairchild 54198 

Hitachi H074154 National OM54123 Signetics 54164 National OM54198 
National OM54154 Signetics 54123 SN54165 Fairchild 54165 SN54199 Fairchild 54199 

OM7213 SN54125 Fairchild 54125 National 01.154165 National 01.154199 
01.174154 National 01.154125 OM7590 SN5420 Fairchild 5420 
OM8311 01.17093 Signetics 54165 National OM5420 
OM9311 TI SII54425 946 SN54166 Fairchild 54166 Signetics 5420 r-'--

Raytheon RC9311 SN54126 Fairchild 54126 National OM54166 SN5422 Fairchild 5422 

RM9311 National 01.154126 Signetics 54166 SN5423 Fairchild 5423 

Signetics 54154 01.17094 SN54167 Fairchild 54167 National OM5423 

74154 Signetics 54126 SN5417 Fairchild 5417 SN5425 Fairchild 5425 

TI SN29311 TI SIl54426 946 National OM5417 National OM5425 

I SII54154 885 SN5413 Fairchild 5413 SN54170 Fairchild 54170 SN54251 National OM7121 

SII74154 885 National 01.15413 National OM54170 SM54251 

SN39312 Fairchild 9312 SN54132 Fairchild 54132 SN54173 Fairchild 54173 SN54259 Fairchild 9334 

National OM8312 National OM54132 National 01.154173 National 01.18334 

OM9312 Signetics 54132 OM7551 01.19334 

Raytheon RC8230 SN54136 Fairchild 54136 Raytheon RM8T1O TI SN29334 .. ~ 
RC9312 SN5414 Fairchild 5414 SN54174 Fairchild 54174 SN39334 8 SII74259 917 RM8230 National 01.15414 National OM54174 

SN5426 National 01.15426 

I RM9312 Signetics 5414 Signetics 54174 
Signetics N8230 SN54141 Fairchild 9315 SN54175 Fairchild 54175 Signetics 5426 

TI SN29312 National 01.154141 National OM54175 SN5427 Fairchild 5427 

SN39316 Fairchild 9316 Signetics 54141 Signetics 54175 National 01.15427 :... 
National 01.19316 SN54145 Fairchild 54145 SN54176 Fairchild 54176 SN54279 Fairchild 54279 0 

Raytheon RC9316 National OM54145 National 01.154176 Signetics 54279 ., 
RM9316 SN54147 National 01.154147 Raytheon RM8280 

SN54283 Fairchild 54283 

~ SN54284 National OM7875A 
TI SN29316 Signetics 54147 Signetics 54176 

SN54285 National OM78758 
SN39322 Fairchild 74157 SN54148 Fairchild 9318 S8280 SN54293 Fairchild 54293 ~ 

9322 Hitachi H074148 SN54177 Fairchild 54177 SN54298 Fairchild 54298 ; Hitachi H074157 National 01.154148 National 01.154177 SN5430 Fairchild 5430 
National 01.174157 OM74148 01.17281 National OM5430 

01.18322 OM8318 Raytheon RM8281 SN5432 Fairchild 5432 
01.19322 01.19318 Signetics 54177 National 01.15432 -< 

Raytheon RC9322 Signetics 54148 S7281 Signetics 5432 
RM9322 74148 S8281 SN54365 National OM7095 

Signetics 74157 N82148 SN54178 Fairchild 54178 Signetics S8T95 
TI SN29322 TI SI174148 883 Raytheon RM8270 SN54366 National OM7096 

SN29602 SN54150 Fairchild 54150 Signetics S8270 SN54367 National OM7097 -SI174157 887 National OM54150 SN54179 Fairchild 54179 Signetics S8T97 
SN39334 Fairchild 9334 SN54151 Fairchild 54151A Raytheon RM8271 SN54368 Motorola MC6888 

National OM8334 National 01.154151 Signetics S8271 MC8T98 
01.19334 Signetics 54151 SN54180 Fairchild 54180 National OM7096 

TI SN29334 TI SU54I51A 884 National OM54180 OM8098 
SII54259 917 SN54151A Fairchild 54151A Signetics 54180 OS8674 
SI174259 917 National 01.154151 SN54181 Fairchild 54181 Signetics N8T98 

SN39602 Fairchild 9602 Signetics 54151 9341 , S8r98 
National OM8602 TI SN54151 Hitachi H074181 TI SN74368 

OM9602 SN54152A Fairchild 54152A National OM54181 SN5437 Fairchild 5437 
Raytheon RF8602 SN54153 Fairchild 54153 OM74181 IJational OM5437 

RF9602 National 01.154153 Raytheon RC9341 SN5438 Fairchild 5438 
SN5400 Fairchild 5400 Signetics 54153 RM9341 National 01.15438 

National 01.15400 SN54154 Fairchild 9311 Signetics 54181 SN5440 Fairchild 5440 
Signetics 5400 Hitachi H074154 74181 National OM5440 

SN5401 Fairchild 5401 National 01.154154 rl SII74181 897 SN5442 Fairchild 5442A 
National 01.15401 01.17213 SN54182 Fairchild 54182 National OM5442 

SN5402 Fairchild 5402 01.174154 9342 Signetics 5442 
National 01.15402 01.18311 Hitachi H074182 SN54425 Fairchild 54125 

SN5403 Fairchild 5403 01.19311 National 01.154182 National OM54125 
National OM5403 Raytheon RC9311 01.174182 OM7093 

SN5404 Fairchild 5404 RM9311 Raytheon RM9342 TI SII54125 875 
9016 Signetics 54154 TI SI174182 898 SN54426 Fairchild 54126 

National 01.15404 74154 SN54184 National OM54184 National 01.154126 
OM9016C TI SN29311 SN54185 National OM54185 OM7094 

SN5405 Fairchild 5405 SN39311 SN54185A National OM54185A Signetics 54126 
National OM5405 SI174154 885 SN54187 National OM54187 TI SI154126 875 

SN5406 Fairchild 5406 SN54155 , Fairchild 54155 SN54190 Fairchild 54190 SN5443 Fairchild 5443A 
National 01.15406 National OM54155 National OM54190 Signetics 5443 

SN5407 Fairchiid 5407 SN54156 Fairchild 54156 Signetics 54190 SN5444 Fairchild 5444A 
National OM5407 National 01.154156 SN54191 Fairchild 54191 TI SN5444A 846 

+ Olscontrnued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Ie MASTER 
Manufacturer Replacement ICMaster 
Device Source Device Page 

Texas Instruments (Cont'd) 

SN5444A Fairchild 5444A 
TI SN5444 

SN5445 Fairchild 5445 
National DM5445 
TI SN5445A 

SN5445A Fairchild 5445 
National DM5445 
T\ SN5445 846 

SN5446 Fairchild 5446A 
9317B 
9317C 

National DM5446 
DM5447 

Signetics 5446 
T\ SI15446A 847 

SN5446A Fairchild 5446A 
9317B 
9317C 

National DM5446 
DM5447 

Signetics 5446 
TI SN5446 

SN5447 Fairchild 5447A 
National DM5447 
Signetics 5447 
TI SII5447A 847 

SN5447A Fairchild 5447A 
National DM5447 
Signetics 5447 
TI SN5447 

SN5448 Fairchild 5448 
7448 

National DM5448 
DM7448 
DM8848 

Signetics N8T54 
TI SN5448A 

SII7448 847 
SN7448A 

SN5448A Fairchild 5448 
7448 

National DM5448 
DM7448 
DM8848 

Signetics . N8T54 
T\ SN5448 847 

SII7448 847 
SN7448A 

SN5449 Fairchild 5449 
SN5450 Fairchild 5450 

National DM5450 
SN5451 Fairchild 5451 

National DM5451 
SN5453 Fairchild 5453 

National DM5453 
SN5454 Fairchild 5454 

National DM545-1 
SN5460 Fairchild 5460 

National DM5460 
SN5470 Fairchild 5470 

National DM5470 
SN5472 Fairchild 5472 

National DM5472 
SN5473 Fairchild 5473 

National DM5473 
Signetics 5473 

SN5474 Fairchild 5474 
National DM5474 
Signetics 5474 

SN5475 Fairchild 5475 
National DM5475 
Signetics 5475 

SN5476 Fairchild 5476 
National DM5476 
Signetics 5476 . 

SN5477 Fairchild 5477 
Signetics 5477 

SN5480 Fairchild 5480 
SN5482 Fairchild 5482 
SN54836 Nalional DM7283 
SN5483A Fairchild 5483A 

Signetics 5483A 
SN5485 Fairchild 5485 

National DM5485 
Signetics 5485 

SN5486 Fairchild 5486 
National DM5486 
Signetics 5486 

SN5488 Fairchild 5488 
National DM5488 
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SN5488 Signetics S8224 SN5495 TI SN5495A 866 SN54H11 National DM54H11 
TI SN5488A SN5495A Fairchild 5495A SN54H183 Fairchild 54H183 

SN5488A Fairchild 5488 National DM5495 934183 
National DM5488 TI SN5495 SN54H20 Fairchild 54H20 
Signetics S8224 SN5496 Fairchild 5496 National DM54H20 
T\ SN5488 National DM5496 SN54H21 Fairchild 54H21 

SN5489 AMD 3101 Signetics 5496 National DM54H21 
3101A SN5497 Fairchild 5497 SN54H22 Fairchild 54H22 
31L0101 SN54ALSOO Motorola SN54AlSOO 7~2 National DM54H22 
AM27LS02 National DM54ALSOO SN54H30 Fairchild 54H30 
AM27S02 SN54ALS02 Motorola SN54AlS02 732 National DM54H30 
AM3101 National DM54ALS02 SN54H40 Fairchild 54H40 
AM3101A SN54ALS04 Motorola SII54AlS04 732 National DM54H40 
AM5489-1 National DM54ALS04 SN54H50 Fairchild 54H50 
AM54S289 SN54ALS08 1,10torola SII54AlS08 732 National DM54H50 
AM7489-1 National DM54ALS08 SN54H51 Fairchild 54H51 
AM74S289 SN54ALS09 Motorola SN54AlS09 732 National DM54H51 
SN54S289 National DM54ALS09 SN54f152 Fairchild 54H52 
SN74S289 SN54ALS160 Motorola SII54AlS160 732 National DM54H52 

Fairchild 54S289 National DM54ALS160 SN54H53 Fairchild 54H53 
7489 SN54ALS161 Motorola SN54AlS161 732 National DM54H53 
74S289 National DM54ALS161 RCA CD4029 

Hitachi HD7489 SN54ALS162 Motorola SN54AlS162 732 Signetics HEF4029 
HD74S289 National DM54ALS162 SN54H54 Fairchild 54H54 

Intel 3101 SN54ALS163 Molorola SII54AlS163 732 National DM54H54 
Intersil 5501 National DM54ALS163 SN54H55 Fairchild 54H55 
MMI 5560 SN54ALS241 Motorola SN54AlS241 732 National DM54H55 

6560 National DM54ALS241 SN54H60 Fairchild 54H60 
Motorola 4064 SN54ALS242 I.lotorola SI174AlS691 732 National DM54H60 
National DM5489 National DM74ALS691 SN54H61 Fairchild 54H61 

DM54S289 SN54ALS243 Motorola' SN54AlS243 732 National DM54H61 
DM7489 National DM54ALS243 SN54H62 Fairchild 54H62 
DM74S289 TI SN54AlS244 912 National DM54H62 
DM7589 SN54ALS244 Motorola SN54AlS243 732 SN54H71 Fairchild 54H71 
DM8589 National DM54ALS243 National DM54H71 
MM54S289 TI SII54AlS243 912 SN54H72 Fairchild 54H72 
MM74S289 SN54ALS245 Motorola SII54AlS245 732 Nalional DM54H72 

NEC-Electron I'PB2089 National DM54ALS245 SN54H74 Fairchild 54H74 
I'PB2289 SN54ALS273 I.lotorola SII54AlS273 732 National DM54H74 

Signetics 3101 National DM54ALS273 SN54H76 Fairchild 54H76 
3101A SN54ALS373 Motorola SII54AlS373 732 National ·DM54H76 
54S301 National DM54ALS373 SN54H78 Fairchild 54H78 
7489 SN54ALS374 1.10torola SII54AlS374 732 National DM54H78 
82S25 National DM54ALS374 SN54H87 Fairchild 54H87 
N3101 SN54ALS573 Motorola SN54AlS573 732 SN54L01 National DM54L01 
N54S289 National DM54ALS573 SN54l02 National DM54L02 
N74S289 SN54ALS574 Motorola SII54AlS574 732 SN54L03 National DM54L03 
N8225 National DM54ALS574 SN54L 10 National DM54L 10 
N8255 

SN54ALS576 Motorola SN54AlS576 732 
SN54L 157 National DM71L22 

N82S25 
National DM54ALS576 

SN54l164 National DM54L 164 
S3101 

SN54ALS580 "'otorola SN54AlS580 732 
DM76L70 

S74S289 
National DM54AlS580 

SN54L 192 National DM75L60 SN54ALS620 Motorola SII54AlS620 732 
S8225 National DM54ALS620 SN54L 193 National DM75L63 
S82S25 SN54ALS621 Motorola SII54AlS621 732 SN54L20 National DM54L20 

TI SN54S289 National DM54ALS621 SN54L30 National DM54L30 
SII7489 440.863 SN54ALS623 Motorola SII54AlS623 732 SN54L368A Fairchild 54LS368A 
SN74S289 National DM54ALS623 Motorola SN54LS368A 

SN5490 Fairchild 5490 SN54ALS640 Motorola SII54AlS640 732 National DM54LS368 
Raytheon 54LS368 National DM5490 National DM54ALS640 

T\ SN5490A 864 SN54ALS644 I.lotorola SN54AlS644 732 Signetics 54LS368 
SN5490A Fairchild 5490 National DM54ALS644 54LS368A 

National DM5490 SN54ALS74 "'otorola SN54AlS74 732 TI SN54lS368A 936 
T\ SN5490 National DM54ALS74 SN54L42A National DM54L42A 

SN5491 Fairchild 5491A SN54ALS873 Motorola SN54AlS873 732 SN54L51 National DM54L51 
National DM5491 National DM54ALS873 SN54L55 National DM54L55 
Signetics 5491 SN54ALS874 Motorola SII54AlS874 732 SN54L71 National . DM54L71 
TI SN5491A 864 National DM54ALS874 SN54L72 Nalional DM54L72 

SN5491A Fairchild 5491A SN54ALS876 Motorola SN54AlS876 732 SN54L73 National DM54L73 
National DM5491 National DM54ALS876 SN54L74 National DM54L74 
Signetics 5491 SN54ALS880 Motorola SN54AlS880 732 SN54L75 National DM54L75 
TI SN5491 National DM54ALS880 SN54L78 National DM54L78 

SN5492 Fairchild 5492 SN54HOO Fairchild 54HOO SN54L85 National DM54L85 
National DM5492 National DM54HOO SN54L86 National DM54L86 
TI SN5492A 864 SN54H01 Fairchild 54H01 SN54L90 National DM54L90 

SN5492A Fairchild 5492 National DM54H01 SN54L93 National DM54L93 
National DM5492 SN54H04 Fairchild 54H04 SN54L95 National DM54L95 
TI SN5492 National DM54H04 SN54L98 National DM54L98 

SN5493 Fairchild 5493A SN54H05 Fairchild 54H05 SN54LSOO Fairchild 54LSOO 
National DM5493 National DM54H05 Motorola SN54LSOO 
Signetics 5493 SN54H10 Fairchild 54H10 National DM54LSOO 
TI SII5493A 865 National DM54H10 Raytheon 54LSOO 

SN5493A Fairchild 5493A SN54H 101 Fairchild 54H101 Signetics 54LSOO 
National DM5493 SN54H102 Fairchild 54H102 SN54LS01 Fairchild 54LS01 
Signetics 5493 SN54H103 Fairchild 54H103 Motorola SN54LS01 
TI SN5493 National DM54H103 National DM54LS01 

SN5494 Fairchild 5494 SN54H106 Fairchild 54H106 Raytheon 54LS01 
TI SN5494A National DM54H106 SN54LS02 Fairchild 54LS02 

SN5494A Fairchild 5494 SN54H108 Fairchild 54H108 Motorola SN54LS02 
TI SN5494 865 National DM54H108 National DM54LS02 

SN5495 Fairchild 5495A SN54H11 Fairchild 54H11 Raytheon 54LS02 
National DM5495 Motorola 3106 Signetics 54LS02 
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Texas Iru;truments (Cont'd) SN54LS12 Motorola SN54LS12 SN54LS157 AMD SN54LS157 SN54LS170 Fairchild 54LS170 
National DM54LS12 Fairchild 54LS157 Motorola SN54LS170 

SN54LS03 Fairchild 54LS03 Raytheon 54LS12 Motorola SN54LS157 National DM54LS170 
Motorola SN54LS03 SN54LS122 Motorola SN54LS122 National DM54LS157 Raytheon 54LS170 
National DM54LS03 National DM54LS122 Raytheon 54LS157 SN54LS173A Fairchild 54LS173 
Raytheon 54LS03 Raytheon 54LS122 Signetics 54LS157 Motorola SN54LS173A 

SN54LS04 Fairchild 54LS04 SN54LS123 Motorola SN54LS123 SN54LS15B AMD SN54LS15B National DM54LS173 
Motorola SN54LS04 National DM54LS123 Fairchild 54LS15B Signetics 54LS173 
National DM54LS04 Raytheon 54LS123 Motorola SN54LS15B SN54LS1i4 AMD SN54LS174 
Raytheon 54LS04 SN54LS125A Motorola SN54LS125A National DM54LS15B Fairchild 54LS174 
Signetics 54LS04 National DM54LS125 Raytheon 54LS15B Motorola SN54LS174 

SN54LS05 Fairchild 54LS05 Raytheon 54LS125 Signetics 54LS15B National DM54LS174 
Motorola SN54LS05 Signetics 54LS125A SN54LS160 National DM54LS160A Raytheon 54LS174 
National DM54LS05 SN54LS126 Fairchild 54LS126 SN54LS160A AMD SN54LS160A Signetics 54LS174 
Raytheon 54LS05 SN54LS126 SII74S160 1227 SN54LS175 AMD SN54LS175 

SN54LSOB Fairchild 54LSOB Motorola SN54LS126A Fairchild !l3S10 Fairchild 54LS175 
Motorola SN54LSOB National DM54LS126 Motorola SN54LS160A Motorola SN54LS175 
National DM54LSOB Raytheon 54LS126 National DM54LS160 National DM54LS175 
Raytheon 54LSOB Signetics 54LS126A Raytheon 54LS160 Raytheon 54LS175 
Signetics 54LSOB TI SN54LS126A Signetics 54LS160 Signetics 54LS175 

SN54LS09 Fairchild 54LS09 SN54LS126A Fairchild 54LS126 54LS160A SN54LS1B1 AMD SN54LS1B1 
Motorola SN54LS09 SN54LS126 SN54LS161 AMD SN54LS161A Fairchild 54LS1B1 
National DM54LS09 Motorola SN54LS126A Fairchild 54LS161A Motorola SN54LS1B1 
Raytheon 54LS09 National DM54LS126 Motorola SN54LS161A Raytheon 54LS1B 1 

SN54LS10 Fairchild 54LS10 Raytheon 54LS126 National DM54LS161A 
Signetics 54LS1B1 I 

Motorola SN54LS10 Signetics 54LS126A Raytheon 54LS161 
SN54LS1B2 Motorola SN54LS1B2 

National DM54LS10 TI SN54LS126 Signetics 54LS161A 
SN54LS1B9 Fairchild 54LS1B9 

Raytheon 54LS10 SN54LS13 Fairchild 54LS13 TI SII54LS161A 889 ,.---

Signetics 54LS10 Motorola SN54LS13 SN54LS161A AMD SN54LS161A Motorola SN54LS1B9 

SN54LS107 National DM54LS107 National DM54LS13 Fairchild 54LS161A National DM54LS1B9 

DM54LS107A Raytheon 54LS13 Motorola SN54LS161A TI SII54LSI89A 

Raytheon - 54LS107 TI SN54S13 National DM54LS161A 440.900 
SN54LS189A Fairchild 54LS189 

Signetics 54LS107 SN54LS132 Motorola SN54LS132 Raytheon 54LS161 

I SN54LS107A Signetics 54LS161A Motorola SN54LS189 
SN54LS107A Motorola National DM54LS132 

National DM54LS107 Raytheon 54LS132 TI SN54LS161 National DM54LS189 

Raytheon 54LS107 Signetics 54LS132 SN54LS162 AMD SN54LS162A TI SN54LS189 

Signetics 54LS107 SN54LS136 Fairchild 54LS136 Motorola SN54LS162A SN54LS190 AMD SN54LS190 

SN54LS109 Fairchild 54LS109 Motorola SN54LS136 National DM54LS162A Motorola SN54LS190 

Motorola SN54LS109A National DM54LS136 Raytheon 54LS162 National DM54LS190 § 
National DM54LS109 Raytheon 54LS136 Signetics 54LS162A Raytheon 54LS190 

~ 
DM54LS109A Signetics 54LS136 TI S1154LS 162A 890 Signetics 54LS190 

Raytheon 54LS109 SN54LS137 . Motorola SN54LS137 SN54LS162A AMD SN54LS162A SN54LS191 AMD SN54LS191 

I Motorola SN54LS162A Motorola SN54LS191 
Signetics 54LS109 SN54LS138 AMD SN54LS138 

National DM54LS162A National DM54LS191 .~ TI SIl54LSI09A 870 Fairchild 54LS138 
SN54LS109A Fairchild 54LS109 Motorola SN54LS138 Raytheon 54LS162 Raytheon 54LS191 

Motorola SN54LS109A National DM54LS138 Signetics 54LS162A Signetics 54LS191 0 

National DM54LS109 Raytheon 54LS138 TI SN54LS162 SN54LS192 AMD SN54LS192 

. DM54LS109A Signetics 54LS138 
SN54LS163 AMD SN54LS163A Fairchild 54LS192 g Motorola SN54LS163A Motorola SN54LS192 

Raytheon 54LS109 SN54LS139 AMD SN54LS139 National DM54LS163 National DM54LS192 8 Signetics 54LS109 Fairchild 54LS139 . ~ 
TI SN54LS109 Motorola SN54LS139 

DM54LS163A Raytheon 54LS192 ; SN54LS11 Fairchild 54LS11 National DM54LS139 
Raytheon 54LS163 Signetics 54LS192 

Motorola SN54LS11 Raytheon 54LS139 
Signetics 54LS163A SN54LS193 AMD SN54LS193 

National DM54LS11 Signetics 54LS139 
TI 54LS163A Fairchild 54LS193 

Raytheon 54LS11 SN54LS14 Fairchild 54LS14 
SN54LS163A Motorola SN54LS193 

SN54LS112 Fairchild 54LS112 Motorola SN54LS14 
SN54LS163A AMD SN54LS163A National DM54LS193 

Motorola SN54LS112A National DM54LS14 
Motorola SN54LS163A Raytheon 54LS193 

DM54LS112 Raytheon 54LS14 
National DM54LS163 Signetics 54LS193 Nati{lnal DM54LS163A 

Raytheon 54LS112 Signetics 54LS14 SN54LS194A AMD SN54LS194A 
Raytheon 54LS163 

Signetics 54LS112 SN54LS145 Fairchild 54LS145 Signetics 54LS163A 
Fairchild 54LS194A -----.. 

TI SI154LS112A 871 Motorola SN54LS145 TI 54LS163A 
Motorola SN54LS194A 

SN54LS112A Fairchild 54LS112 SN54LS147 Motorola SN54LS147 SN54LS163 
SN54LS195A AMD SN54LS195A 

Motorola SN54LS112A SN54LS148 AMD SN54LS148 SN54LS164 AMD SN54LS164 
Fairchild 54LS195A 

National DM54LS112 Motorola SN54LS148 Fairchild 54LS164 
Motorola SN54LS195A 

Raytheon 54LS112 SN54LS15 Fairchild 54LS15 Motorola SN54LS164 
Raytheon 54LS195A 

Signetics 54LS112 Motorola SN54LS15 SN54LS164A Signetics 54LS195A 

TI SN54LS112 National DM54LS15 National DM54LS164 SN54LS196 Motorola SN54LS196 

SN54LS113 Fairchild 54LS113 Raytheon 54LS15 DM54LS164A National DM54LS196 

Motorola SN54LS113A SN54LS151 AMD SN54LS151 Raytheon 54LS164 Raytheon' 54LS196 

National DM54LS113 Fairchild 54LS151 Signetics 54LS164 SN54LS197 Motorola SN54LS197 

Raytheon 54LS113 Motorola SN54LS151 TI SN54LS164A National DM54LS197 

Signetics 54LS113 National DM54LS151 SN54LS164A AMD SN54LS164 Raytheon 54LS197 

TI S:154LSI13A 871 Raytheon 54LS151 Fairchild 54LS164 Signetics 54LS197 

SN54LS113A Fairchild 54LS113 Signetics 54LS151 Motorola SN54LS164 SN54LS20 Fairchild 54LS20 

Motorola SN54LS113A SN54LS152 Fairchild 54LS152 SN54LS164A Motorola SN54LS20 

National DM54LS113 Raytheon 54LS152 National DM54LS164 National DM54LS20 

Raytheon 54LS113 SN54LS153 AMD SN54LS153 DM54LS164A Raytheon 54LS20 

Signetics 54LS113 Fairchild 54LS153 Raytheon 54LS164 Signetics 54LS20 

TI SN54LS113 Motorola SN54LS153 Signetics 54LS164 SN54LS200 AMD AM27LSOO 

SN54LS114 Fairchild 54LS114 National DM54LS153 TI SN54LSI64 891 AM29721 

Motorola SN54LS114A Raytheon 54LS153 SN54LS165 Fairchild 54LS165 Fairchild 93421 
National DM54LS114 Signetics 54LS153 Motorola SN54LS165 93L420 

DM54LS114A SN54LS155 Fairchild 54LS155 SN54LS166 Motorola SN54LS166 93L421 
Raytheon 54LSl14 Motorola SN54LS155 SN54LS168 AMD SN54LS168A Intel 3106 
TI SN54LS114A National DM54LS155 Fairchild 54LS168 MMI 5531 

SN54LS114A Fairchild 54LS114 Raytheon 54LS155 Motorola SN54LS168 6531 
Motorola SN54LS114A 74LS155 National DM54LS168 Motorola 4256 
National DM54LS114 SN54LS156 Fairchild 54LS156 SN54LS169 AMD SN54LS169A National 93L420 

DM54LS114A Motorola SN54LS156 Fairchild 54LS169 93L421 
Raytheon 54LS114 National DM54LS156 Motorola SN54LS169 DM54S200 
TI SN54LS114 Raytheon 54LS156 National DM54LS169 DM74S200 
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Texas Instruments (Cont'd) SN54LS258A Fairchild 54LS258A SN54LS300 National DM74S206 SN54LS368A TI SN54L368A 
Motorola SN54LS258A N82S117 SN54LS37 Fairchild 54LS37 

SN54LS200 NEC-Electron I'PB2200 National DM54LS258 N82S17 Motorola SN54LS37 
Signetics 54S200 Raytheon 54LS258 S82S117 National DM54LS37 

54S201 Signetics 54LS25B S82S17 Raytheon 54LS37 
74200 TI SN54LS25B Signetics 74S301 Signetics 54LS37 
NB2S116 SN54LS259 Fairchild 54LS259 82S17 SN54LS373 AMD SI154LS373 1227 
N82S16 Motorola SN54LS259 TI SN54S300 MMI 54LS373 
S82S116 SN54LS26 Fairchild 54LS26 SN54S301 Motorola SN54LS373 
SB2S16 Motorola SN54LS26 SN74206 Raytheon 54LS373 

TI SN54S200 National DM54LS26 SN74LS300 Signalics 54LS373 783 
SN54S201 Raytheon 54LS26 SN74S300 SN54LS374 AMD SN54LS374 1227 
SN74LS200 SN54LS261 Raytheon 54LS261 SI174S301 927 MMI 54LS374 
SN74S200 SN54LS265A Fairchild 54LS365A SN54LS314 Fairchild 93L415 Motorola SN54LS374 
SN74S201 440.905 . Motorola SN54LS365A SN54LS32 Fairchild 54LS32 National DM54LS374 

SN54LS21 Fairchild 54LS21 Raytheon 54LS365 74LS32 Raytheon 54LS374 
Motorola SN54LS21 Signetics 54LS365 Hitachi HD74LS32 SN54LS375 Fairchild 54LS375 
National DM54LS21 54LS365A Molorola SN54ALS32 732 Motorola SN54LS375 
Raytheon 54LS21 TI SN54LS365A 935 SN54LS32 Raytheon 54LS375 

SN54LS22 Fairchild 54LS22 SN54LS266 Fairchild 54LS266 SN74LS32 Signetics 54LS375 
Motorola SN54LS22 93B6 National DM54ALS32 SN54LS377 AMD SN54LS377 1227 
National DM54LS22 Motorola SN54LS266 DM54LS32 Fairchild 54LS377 
Raytheon 54LS22 National DM54LS266 DM74LS32 Motorola SN54LS377 

SN54LS221 Motorola SN54LS221 Raytheon 54LS266 Raytheon 54LS32 Raytheon 54LS377 
National DM54LS221 74LS32 SN54LS37B AMD SN54LS378 
Raytheon 54LS221 

Signetics 54LS266 SGS T74LS32 Fairchild 54LS378 
Signetics 54LS221 SN54LS27 Fairchild 54LS27 Signetics 54LS32 Motorola SN54LS378 

SN54LS240 AMD SN54LS240 Motorola SN54LS27 74LS32 SN54LS379 AMD SN54LS379 
Fairchild 54LS240 National DM54LS27 TI SN74LS32 843 Fairchild 54LS379 
MMI 54LS240 Raytheon 54LS27 SN54LS322 AMD SN54LS322 Motorola SN54LS379 
Motorola SN54LS240 SN54LS273 AMD SN54LS273 1227 Motorola SN54LS322 SN54LS38 Fairchild 54LS38 
Raytheon 54LS240 Fairchild 54LS273 Raytheon 54LS322 Motorola SN54LS3B 

SN54LS241 AMD SN54LS241 Motorola SN54LS273 54LS322A National DM54LS38 
Fairchild 54LS241 Raytheon 54LS273 TI SN54LS322A 930 Raytheon 54LS38 
MMI 54LS241 SN54LS279 Fairchild 54LS279 SN54LS322A AMD SN54LS322 SN54LS3B1 AMD SN54LS381 1227 
Motorola SN54LS241 Motorola SN54LS279 Motorola SN54LS322 SN54LS384 AMD SN54LS3B4 
Raytheon 54LS241 National DM54LS279 Raytheon 54LS322 Motorola SN54LS3B4 

SN54LS242 AMD SN54LS242 Raytheon 54LS279 54LS322A Rayth,eon 54LS3B4 
Motorola SN54LS242 Signetics 54LS279 TI SN54LS322 SN54LS385 AMD SN54LS3B5 
Raytheon 54LS242 SN54LS2B Fairchild 54LS28 SN54LS323 AMD SN54LS323 Motorola SN54LS385 

SN54LS243 AMD SN54LS243 Motorola SN54LS28 SN74LS323 Raytheon 54LS3B5 
Motorola SN54LS243 Raytheon 54LS28 Fairchild 54LS323 SN54LS386 Motorola SN54LS3B6 
Raytheon 54LS243 Signeti~s 54LS194A 74LS323 National DM54LS386 

SN54LS244 AMD SN54LS244 54LS2B Motorola SN54LS323 Raytheon 54LS3B6 
Fairchild 54LS244 SN54LS2BO Motorola SN54LS2BO SN74LS323 RMB241 
MMI 54LS244 SN54LS281 AMD SN54LS2B1 Raytheon 54LS323 Signetics SB2S41 
Motorola SN54LS244 SN54LS2B3 Fairchild 54LS283 74LS323 TI 54LS3B6 
Raytheon 54LS244 Motorola SN54LS2B3 TI SN54LS323A SN54LS390 Fairchild 54LS390 

SN54LS245 Fairchild 54LS245 National DM54LS283 SN74LS323 930 Motorola' SN54LS390 
Motorola SN54LS245 Raytheon 54LS283 SN54LS323A AMD SN54LS323 SN54LS393 Fairchild 54LS393 

SN54LS247 Fairchild 54LS247 Signetics 54LS2B3 SN74LS323 Motorola SN54LS393 
Motorola SN54LS247 SN54LS2B9 Fairchild 54LS289 Fairchild 54LS323 SN54LS395 Motorola SN54LS395A 
National DM54LS247 National DM54LS2B9 74LS323 National DM54LS395 

SN54LS248 Fairchild 54LS248 TI SI154LS289A Motorola SN54LS323 Raytheon 54LS395A 
Motorola SN54LS248 440.924 SN74LS323 Signetics 54LS395 
National DM54LS24B SN54LS289A Fairchild 54LS289 Raytheon 54LS323 TI SN54LS395A 943 
Signetics 54LS24B National DM54LS289 74LS323 SN54LS395A Motorola SN54LS395A 

SN54LS249 Fairchild 54LS249 TI SN54LS2B9 TI SN54LS323 930 National DM54LS395 
Motoro!a SN54LS249 SN54LS290 Motorola SN54LS290 SI174LS323 930 Raytheon 54LS395A 
National DM54LS249 National DM54LS290 SN54LS33 Fairchild 54LS33 Signetics 54LS395 

SN54LS251 AMD SN54LS251 Raytheon 54LS290 Motorola SN54LS33 TI SN54LS395 
Fairchild 54LS251 Signetics 54LS290 Raytheon 54LS33 SN54LS39B Motorola SN54LS39B 
Motorola SN54LS251 SN54LS293 Fairchild 54LS293 SN54LS347 Fairchild 54LS347 SN54LS399 AMD SN54LS399 
Raytheon 54LS251 Motorola SN54LS293 SN54LS352 Fairchild 54LS352 Fairchild 54LS399 
Signetics 54LS251 National DM54LS293 

Motorola SN54LS352 Motorola SN54LS399 
SN54LS253 AMD SN54LS253 

Raytheon 54LS293 
National DM54LS352 SN54LS40 Fairchild 54LS40 

Fairchild 54LS253 SN54LS353 Fairchild 54LS353 Motorola SN54LS40 
Motorola SN54LS253 Signetics 54LS293 Motorola SN54LS353 National DM54LS40 
National DM54LS253 SN54LS295B Motorola SN54LS295A National DM54LS353 Raytheon 54LS40 

DM7214 Raytheon 54LS295A SN54LS365A Fairchild 54LS365A SN54LS42 Fairchild 54LS42 
Raytheon 54LS253 SN54LS298 AMD SN54LS29B Motorola SN54LS365A Motorola SN54LS42 
Signetics 54LS253 Fairchild '54LS298 Raytheon 54LS365 National DM54LS42 

SN54LS257 AMD SN54LS257 Motorola SN54LS298 Signetics 54LS365 Raytheon 54LS42 
Motorola SN54LS257A Raytheon 54LS298 54LS365A Signetics 54LS42 
National DM54LS257 SN54LS299 AMD SN54LS299 1227 TI SN54LS265A SN54LS424 AMD SN54LS424 
Raytheon 54LS257 Fairchild 54LS299 SN54LS366A Fairchild 54LS366A SN54LS47 Fairchild 54LS47 
Signetics 54LS257 MMI 54LS299 Motorola SN54LS366A 74LS47 
TI SII54LS257A 916 Motorola SN54LS299 National DM54LS366 Hitachi HD74LS47 

SN54LS257A AMD SN54LS257 Raytheon 54LS299 Raytheon 54LS366 Motorola SN54LS47 
Motorola SN54LS257A SN54LS30 Fairchild 54LS30 Signetics 54LS366A SN74LS47 
National DM54LS257 Motorola SN54LS30 SN54LS367A Fairchild 54LS367A National DM54LS47 
Raytheon 54LS257 National DM54LS30 Motorola SN54LS367A DM74LS47 
Signetics 54LS257 Raytheon 54LS30 National DM54LS367 SGS T74LS47 
TI SN54LS257 Signetics 54LS30 Raytheon 54LS367 TI SN74LS47 847 

SN54LS258 AMD SN54LS258 SN54LS300 AMD AM2701 Signetics 54LS367 SN54LS48 Fairchild ' 54LS4B 
Fairchild 54LS258A AM27LS01 54LS367A Motorola SN54LS48 
Motorola SN54LS25BA AM29720 SN54LS368A Fairchild 54LS368A National DM54LS48 
National DM54LS258 Fairchild 93411 Motorola SN54LS368A SN54LS49 Fairchild 54LS49 
Raytheon 54LS25B 93L411 National DM54LS36B Motorola SN54LS49 
Signet~cs 54LS25B Intel 3107 Raytheon 54LS36B National DM54LS49 
TI SN54LS25BA 917 MMI 5530 Signetics 54LS368 SN54LS490 Fairchild 54LS490 

SN54LS258A AMD SN54LS258 6530 54LS36BA Motorola SN54LS490 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 
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Device Source Davlce PaGe Davlce Sourca Davlca Page Davlce Source Device Page Devlca Soure. Davlce 
Ie Muler 

Pag' 

Texno Inotrumcnts 

SN54LS51 

SN54LS54 

SN54LS540 
SN54LS55 

SN54LS604 
SN54LS605 
SN54LS606 
SN54LS607 
SN54LS620 
SN54LS621 
SN54LS622 
SN54LS623 
SN54LS640 
SN54LS641 
SN54LS642 
SN54LS644 
SN54LS645 
SN54LS668 
SN54LS669 
SN54LS670 

SN54LS673 
SN54LS674 
SN54LS73 

SN54LS73A 

Fairchild 
Motorola 
National 
Raytheon 
Signetics 
Fairchild 
Motorola 
National 
Raytheon 
Motorola 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Fairchild 
'Motorola 

National 
Raytheon 
Signetics 
Motorola 
Motorola 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 

SN54LS74 Fairchild 
Motorola 
National 

Raytheon 
Signetics 
TI 

SN54LS74A Fairchild 

SN54LS75 

SN54LS76 

SN54LS76A 

SN54Lsn 

SN54LS78 

SN54LS78A 

SN54LS795 
SN54LS796 
SN54LS83A 

• Discontinued 

Motorola 
National 

Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
National 
Raytheon 
Signetics 
TI 
Motorola 
Raytheon 
Motorola 
National 
Raytheon 
TI 
Motorola 
National 
Raytheon 
TI 
Motorola 
Motorola 
Fairchild 

(Cont'd) SN54LS83A 

54LS51 
SN54LS51 
DM54LS51 
54LS51 
54LS51 SN54LS85 
54LS54 
SN54LS54 
DM54LS54 
54LS54 
SN54LS540 SN54LS86 
54LS55 
SN54LS55 
DM54LS55 
54LS55 SN54LS90 
5~LS55 

SN54LS604 
SN54LS605 
SN54LS606 
SN54LS607 
SN54LS620 
SN54LS621 
SN54LS622 
SN54LS623 
SN54LS640 
SN54LS641 
SN54LS642 
SN54LS644 
SN54LS645 
SN54LS668 
SN54LS669 
54LS670 
54LS670 
SN54LS670 
DM54LS670 
54LS670 
54LS670 
SN54LS673 
SN54LS674 
SN54LS73A 
DM54LS73 
54LS73 
54LS73 
SI154LS73A 
SN54LS73A 
DM54LS73 
54LS73 
54LS73 
SN54LS73 
54LS74 
SN54LS74A 
DM54LS74 
DM54LS74A 
54LS74 
54LS74 
SII54LS74A 
54LS74 
SN54LS74A 
DM54LS74 
DM54LS74A 
54LS74 
54LS74 
SN54LS74 
SN54LS75 
DM54LS75 
54LS75 
54LS75 
SN54LS76A 
DM54LS76 
54LS76 
54LS76 
srl54LS76A 
SN54LS76A 
DM54LS76 
54LS76 
54LS76 
SN54LS76 
SN54LSn 
54LSn 
SN54LS78A 
DM54LS78 
54LS78 
Sli54LS78A 
SN54LS78A 
DM54LS78 
54LS78 
SN54LS78 
SN54LS795 
SN54LS796 
54LS83A 

SN54LS91 

SN54LS92 

SN54LS93 

SN54LS95B 

SN54LS96 
SN54S00 

SN54S02 

SN54S04 
SN54S05 
SN54S08 

856 SN54S09 
SN54S10 
SN54S11 

SN54S112 
SN54S113 
SN54S114 
SN54S13 

857 SN54S132 
SN54S133 
SN54S134 
SN54S135 
SN54S138 

SN54S139 

SN54S140 

SN54S15 
SN54S151 

858 SN54S 153 

SN54S157 

SN54S158 

SN54S174 

859 SN54S 175 

SN54S181 

SN54S182 

Motorola 

National 
Raytheon 
Signetics 

Fairchild 
Motorola 
National 
Raytheon 
Signetics, 
Motorola 
National 
Raytheon 
Signetics 
Motorola 
National 
Raytheon 
Signetics 
Motorola 
Raytheon 
Motorola 
National 
Raytheon 
Signetics 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
Fairchild 
Motorola 
National 
Raytheon 
Signetics 
Signetics 
Fairchild 
Signetics 
Fairchild 
Signetics 
Signetics 
Fairchild 
Fairchild 
Signetics 
Fairchild 
Fairchild 
Fairchild 
Signetics 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
Motorola 
National 
Raytheon 
TI 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
AMD 
Fairchild 
AMD 
Fairchild 
Signetics 
Fairchild 
National 
Signetics 
Fairchild 
AMD 
Fairchild 
Signetics 
AMD 
Fairchild 
Signetics 
AMD 
Fairchild 
Signetics 
AMD 
Fairchild 
Signetics 
AMD 
Fairchild 
AMD 
Fairchild 

AMD 
Fairchild 
Signetics 
Fairchild 

SN542S83A 
SN54LS83A 
DM54LS83A 
54LS83A 
54LS83 
54LS83A 
54LS85 
SN54LS85 
DM54LS85 
54LS85 
54LS85 
SN54LS86 
DM54LS86 
54LS86 
54LS86 
SN54LS90 
DM54LS90 
54LS90 
54LS90 
SN54LS91 
54LS91 
SN54LS92 
DM54LS92 
54LS92 
54LS92 
54LS93 
SN54LS93 
DM54LS93 
54LS93 
54LS93 
54LS95B 
SN54LS95B 
DM54LS95B 
54LS95B 
54LS95B 
54LS96 
54S00 
54S00 
54S02 
54S02 
54S04 
54S05A 
54S08 
54S08 
54S09 
54S10 
54S11 
54S11 
54S112 
54S113 
54S114 
54LS13 
SN54LS13 
DM54LS13 
54LS13 
SI154LS13 
54S132 
54S133 
54S134 
54S135 
SN54S138 
54S138 
SN54S139 
54S139 
54S139 
54S140 
DM54S140 
54S140 
54S15 
SN54S151 
54S151 
54S151 
SN54S153 
54S153 
54S153 
SN54S157 
54S157 
54S157 
SN54S158 
54S158 
54S158 
SN54S174 
54S174 
SN54S175 
54S175 
93S411 
SN54S181 
93S41M 
54S181 
54S182 
93S42 

837 

SN54S182 
SN54S189 

SN54S194 

SN54S20 
SN54S200 

SN54S201 

SN54S22 

SN54S240 

SN54S241 

SN54S244 

SN54S251 

MMI 
AMD 

Fairchild 

Hitachi 
MMI 

National 

Raytheon 
Signetics 

TI 
AMD 
Fairchild 
Fairchild 
AMD 

Fairchild 

Intel 
MMI 

Motorola 
National 

54S182 
AM27LS03 
AM27S03 
AM54S189 
AM74S189 
SN54S189 
SN74S189 
54S189 
74S189 
93405 
HD74S189 
5561 
6561 
DM54S189 
DM74S189 
DM7599 
DM8599 
RG8225 
54S189 
74S189 
SN74S189 
SN54S194 
54S194 
54S20 
AM27LSOO 
AM29721 
93421 
93L420 
93L421 
3106 
5531 
6531 
4256 
93L420 
93L421 
DM54S200 
DM74S200 

NEG-Electron /.IPB2200 
Signetics 54S200 

TI 

54S201 
74200 
N82S116 
N82S16 
S82S116 
S82S16 
SN54LS200 
SN54S201 
SN74LS200 
SN74S200 

AMD 
SII74S201 440.905 
AM27LSOO 
AM29721 

Fairchild 934,21 

Intel 
MMI 

93L420 
93L421 
3106 
5531 
6531 

Motorola 4256 
National 93L420 

93L421 
DM54S200 
DM74S200 

NEG-Electron /.IPB2200 
Signetics 54S200 

TI 

54S201 
74200 
N82S116 
N82S16 
S82S116 
S82S16 
SN54LS200 
SN54S200 
SN74LS200 
SN74S200 

Fairchild 
National 
AMD 
MMI 

SN74S201 440.905 
54S22 
DM54S22 
SN54S240 
54S240 
S1I54S240 

Raytheon 54S240 
AMD SN54S241 
MMI 54S241 

Srl54S241 
Raytheon 54S241 
AMD SN54S244 
MMI 54S244 

SII54S244 
Raytheon 54S244 
AMD SN54S251 

715 

715 

715 

The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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SN54S251 
SN54S257 

SN54S258 

SN54S260 

SN54S283 
SN54S289 

SN54S30 
SN54S300 

Signetics 
AMD 

Fairchild 
Hitachi 
National 

Signetics 

TI 
AMD 
Fairchild 
Signetics 
Fairchild 

54S251 
SN54S257 
SN74S257 
74S257 
HD74S257 
DM7123 
DM74S257 
DM8123 
54S257 
74S257 
Sr174S257 
SN54S258 
54S258 
54S258 
54S260 

Signctics 5~S2GO 
MMI 54S283 
AMD 3101 

3101A 
31L010l 
AM27LS02 
AM27S02 
AM3101 
AM3101A 
AM5489-1 
AM54S289 
AM7489-1 
AM74S289 
SN54S289 
SN74S289 

Fairchild 54S289 
7489 
74S289 

Hitachi HD7489 
HD74S289 

Intel 3101 
Intersil 5501 
MMI 5560 

6560 
Motorola 4064 
National DM5489 

DM54S289 
DM7489 
DM74S289 
DM7589 
DM8589 
MM54S289 
MM74S289 

NEG-Electron /.IPB2089 
/.IPB2289 

Signetics 3101 
3101A 
54S301 
7489 
82S25 
N3101 
N54S289 
N74S289 
N8225 
N8255 
N82S25 
S3101 
S74S289 
S8225 
S82S25 

TI 'SN5489 

916 

SII7489 440.863 
SN74S289 

Fairchild 54S30 
AMD AM2701 

AM27LSOl 
AM29720 

Fairchild 93411 
93L411 

Intel 3107 
MMI 5530 

6530 
National DM74S206 

N82S117 
N82S17 
S82S117 
S82S17 

Signetics 74S30 1 
82S17 

TI SN54LS300 
SN54S301 
SN74206 
SN74LS300 
SN74S300 
SI17 4S30 1 927 
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Ie MASTER 
Manufacturer Raplacemant Ie Master Manufacturer Ra~lacement Ie Mastar Manufacturer Replacament Ie Mastar Manufacturer Raplacamant Ie Muter 
Davlca Source D.vlca Page Device Sourca Davlca Page Davlca Source Davlce Paga Davlce Source Device Page 

Texas Instruments (Cont'd) SN55107 TI LM107 SN55453 Fairchild 55453 SN7410 National OM7410 
Thomson-CSF SFC2107 National OS55453 Signetics 7410 

SN54S301 AMO AM2701 SN55107B Fairchild 55107 LM55453 Toshiba TC7410 
AM27LS01 Motorola MC55107 Signetics 55453 SN74107 Fairchild 74107 
AM29720 National OS55107 SiliconG SG55453 Hitachi H074107 

Fairchild 93411 LM55107A SN55454 National OS55454 National OM74107 
93L411 TI SN55107 Signetics 55454 Signetics 74107 

Intel 3107 SN55108 Fairchild 55108 SiliconG SG55454 SN74109 National OM74109 
MMI 5530 Motorola MC55108 SN55460 National OS55460 Signetics 74109 

6530 National OS55108 SiliconG SG55460 SN74116 Fairchild 9308 
National OM74S206 LM55108A SN55461 National OS55461 Raytheon RC9308 

N82S117 TI SN55108B SiliconG SG55461 RM9308 
N82S17 SN55108B Fairchild 55108 SN55462 National OS55462 TI SN29308 
S82S117 Motorola MC55108 SiliconG SG55462 SN39308 
S82S17 National OS55108 SN55463 National OS55463 SN7412 Fairchild 7412 

Signetics 74S301 LM5510BA SiliconG SG55463 Hitachi H07412 
82S17 TI SN55108 SN55464 National OS55464 SN74121 Fairchild 74121 

TI SN54LS300 SN55109 Fairchild IJ.A109 SiliconG SG55464 flitachi H074121 
SN54S300 Motorola LM109 SN55471 SiliconG SG55471 

National OM74121 
SN74206 National LM109 SN55472 SiliconG SG55472 

Signetics 74121 SN74LS300 SiliconG SG109 SN55473 SiliconG SG55473 
SN74122 Fairchild. 74122 SN74S300 Thomson-CSF 5FC2109 SN55474 SiliconG SG55474 

9601 8N748301 927 SN55110 TI SN55110A SN554BO National OS78BO 
National OMB601 SN54S314 AMO 93415 SN55110A TI SN55110 SN55493 National OS55493 

OM9601 93425 SN55114 Fairchild 96114 SN55494 National OS55494 
AM93415 Raytheon RFB601 

9614 SN7274BP AMO 748 
AMI 4015 TI SN75114 LM201 RF9601 

4025 SN55115 Fairchild 96115 AO A0201 Signetics BT22 
Fairchild 93415 9615 Fairchild IJ.A201 NBT22 

93425A TI 9615 IJ.A748 S8T22 
Fujitsu 93415 

SN75115 Intersil LM74B SN74123 Fairchild 74123 
93425 

SN55121 National OS55121 IJ.A74B National OM74123 
Hitachi HM2510 3789 

Signetics SBT13 Motorola LM201 Signetics 74123 
HI~2511 3789 MC174B SN74125 Fairchild 74125 

Intel 2115A SN55122 National OS55122 
National LM201 Hitachi H074125 

Motorola MCM2115 SN55123 Motorola l!.I123 " 3294 
LM74B National OM74125 

MCM93415 MC7BT05 
Plessey SL74B OMB093 

Signetics 82510 National UA123 3299 Raytheon RM74B Signetics 74125 
NB2S10 SiliconG SG123 

RCA CA201 TI 8N74425 946 
NB2S110 - SN5513B SiliconG 5G55138 CA748 SN74126 Fairchild 74126 
5B2S10 SN55154 SiliconG SG55154 LM748 Hitachi H074126 
S82S110 SN55180 National OS7BOO Signetics LM201 National OM74126 

TI SN74S314 SN551B2 National OS7820 IJ.A748 OMB094 
SN54S32 Fairchild 54532 SN55183 National OS7830 SiliconG SG201 Signetics 74126 
SN54S37 Signetics 54S37 SN5520 National LM5520 SG748 TI 81174426 946 SN54S373 MMI 54S373 5iliconG 5G5520 TI LM201 5N74128 5ignetics 74128 8N548373 715 SN55207 AMO LM207 
SN54S374 MMI 545374 National LM207 

IJ.A748 SN74129 Fairchild 74193 
Thomson-CSF SFC2201 

8N548374 715 RCA CA207 National OM74193 
SFC274B OM8563 SN54S381 MMI 54S381 SiliconG SG207 SN7400 Fairchild 7400 

SN54S40 Fairchild 54S40 Thomson-CSF SFC2207 5ignetics 74193 

SN54S412 AMO 3212 
Hitachi H07400 TI 8N74193 902 SN5522 Motorola MC5522 National" OM7400 

8212 MC5523 Signetics 7400 
SN7413 Fairchild 7413 

Intel 8212 National LM5522 Toshiba TC7400 
Hitachi H07413 

National OP8212 SiliconG SG5522 SN7401 Fairchild 7401 
National OM7413 

IN58212 5N55236 5iliconG SG55236 Hitachi H07401 
Signetics 7413 

NEC-Micro IJ.PBB212 SN5524 Fairchild MC5524 National OM7401 
SN74132 Fairchild 74132 

T\ 8N748412 945 " Motorola MC5524 SN7402 Fairchild 7402 
Hitachi H074132 

SN54S454 AMO AM27S185 National LM5524 Hitachi H07402 
National OM74132 

Fujitsu MB7128 3679 Raytheon RM5524 National OM7402 
Signetics 74132 

Harris HM76B5 SiliconG SG5524 Signetics 7402 SN74136 Fairchild 74136 
H1017685-2 3714 SN5526 SiliconG SG5526 SN7403 Fairchild 7403 Hitachi H074136 

MMI 53101 SN5527 SiliconG SG5527 Hitachi H07403 SN7414 Fairchild 7414 
63101 SN5528 Fairchild MC5528 National . OM7403 Hitachi H07414 
638841 3826.3833 Motorola MC5528 Signetics 7403 National OM7414 

Motorola MCM7685 National LM5528 SN7404 Fairchild 7404 Signetics 7414 
National OM77S1B5 

SiliconG SG5528 Hitachi H07404 SN74141 Fairchild 74141 
OM87S1B5 

SN55325 Fairchild MC55325 National OM7404 93141 
Raytheon 29651 

Motorola MC55325 Signetics 7404 Hitachi H074141 
29651A 

National OS55325 Toshiba TC7404 H07441 
29651AM 

LM55325 SN7405 Fairchild 7405 National OM74141 
Signetics 82HS1B5 

Signetics 55325 Hitachi H07405 OM7441 
N82S1B5 
S82HS1B5 SiliconG SG55325 National OM7405 Signetics 74141 

SB2S185 SN5535 Motorola MC5535 Signetics 7405 7441 

TI SN74S454 National LM5535 SN7406 Fairchild 7406 SN74145 Fairchild 74145 

T8P24881 SiliconG SG5535 Hitachi H07406 Hitachi H074145 

440.3968 5N5536 SiliconG SG5536 National OM7406 National OM74145 

TBP248B1M SN55361 National OS55361 Signetics 7406 Signetics 74145 

440.3968 SN55365 National 0555365 SN7407 Fairchild 7407 SN74147 Hitachi H014508 

SN54S51 Fairchild 54S51 SN5537 SiliconG SG5537 Hitachi H07407 H074147 

SN54S64 Fairchild 54S64 SN55450 Fairchild 55450 National OM7407 Motorola MC14508 

SN54S74 Fairchild 54S74 Signetics 55450 Signetics 7407 National OM74147 
SN54S85 Signetics 54SB5 5iliconG SG55450 SN740B Fairchild 7408 RCA C0450B 
SN54S~6 Fairchild 54SB6 SN55451 Fairchild 55451 Hitachi H07408 SGS HCF4508 

Signetics 54S86 National OS55451 National OM7408 Signetics 74147 
SN55107 AMO LM107 Signetics 55451 Signetics 7408 HEF4508 

AD AD7418 3153 SiliconG SG55451 SN7409 Fairchild 7409 NB2147 
Intersil LM107 SN55452 Fairchild 55452 Hitachi H07409 SSS SCL4508 
National LM107 National OS55452 National OM7409 Solitron CM4508 
Raytheon LM107 Signetics 55452 SN7410 Fairchild 7410 Toshiba TC4508 
SiliconG SG107 SiliconG SG55452 Hitachi H07410 SN74148 Fairchild 9318 

• Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Texao Inotrumonto (Cont'd) SN74165 Signetics 74165 SN74194 Fairchild 74194 SN7432 Hitachi HD7432 
SN74166 Fairchild 74166 Hitachi HD74194 National DM7432 

SN74148 Hitachi HD74148 Hitachi HD74166 National DM74194 Signetics 7432 
National DM54148 National DM74166 Signetics 74194 SN7433 Signetics 7433 

DM74148 Signetics 74166 SN74195 Fairchild 74195 SN74365 Motorola MC6885 
DM8318 SN7417 Fairchild 7417 National DM74195 MC8T95 
DM9318 Hitachi HD7417 Signetics 74195 National DM8095 

Signetics 54148 National DM7417 SN74196 Fairchild 74196 Signetics N8T95 
74148 Signetics 7417 National DM74196 SN74365A Signetics 74365A 
N82148 SN74170 Fairchild 74170 DMB290 TI SU74366A 935 

TI SI154148 883 Hitachi HD74170 Raytheon RC8290 SN74366 Motorola MC6886 
SN74150 Fairchild 74150 National DM74170 Signetics 74196 MC8T96 

Hitachi HD74150 Signetics 74170 SN74197 Fairchild 74197 N'ltional DM8096 
National' DM74150 SN74172 Signetics 74172 National DM74197 Signetics N8T96 
Signetics 74150 SN74173 Fairchild 74173 DMB291 SN74366A Signetics 74365A 

SN74151 Fairchild 74151 National DM74173 Raytheon RC8291 TI ~!m~::.~ ~25 
Hitachi HD74151 DM8551 Signetics 74197 SN74367 Motorola MC6887 
National DM74151 Raytheon RC8T10 SN74198 Fairchild 74198 MC8T97 
Signetics 74151 Signetics 8T10 Hitachi HD74198 National DMB097 
TI Srl74151A 884 N8T10 National DM74198 Signetics N8T97 

SN74151A Fairchild 74151 SN74174 Fairchild 74174 Signetics • 74198 SN74367A Signetics 74367A 
Hitachi HD74151 Hitachi HD74174 SN74199 Fairchild 74199 SN74368 Motorola MC6888 
National DM74151 National DM74174 National DM74199 MC8T98 
Signetics 74151 Signetics 74174 Signetics 74199 National DM7098 
TI SN74151 SN74175 Fairchild 74175 SN7420 Fairchild 7420 DM8098 

SN74153 Fairchild 74153 Hitachi HD74175 9004 
Hitachi HD74153 National DM74175 Hitachi HD7420 

DS8674 

National DM74153 Signetics 74175 National DM7420 
Signetics N8T98 .---

Signetics 74153 SN74176 Fairchild 74176 DM9004C 
S8T98 

SN74154 Fairchild 9311 96176 Signetics 7420 
TI SN54368 

Hitachi HD74154 National DM74176 Toshiba TC7420 
SN74368A Signetics 74368A 

National DM54154 DM8280 SN74206 AMD AM2701 
SN7437 Fairchild 7437 

DM7213 Raytheon RC8280 AM27LS01 
Hitachi HD7437 

i DM74154 Signetics 74176 AM29720 
National DM7437 

DM8311 N8280 Fairchild 93411 
Signetics 7437 

DM9311 SN74177 Fairchild 74177 93L411 
SN7438 Fairchild 7438 

Raytheon RC9311 National DM74177 Intel 3107 
Hitachi HD7438 

RM9311 DM8281 MMI 5530 
National DM7438 

Signetics 54154 Raytheon RC8281 6530 
Signetics 7438 .'" 

74154 Signetics 74177 National DM74S206 SN7440 Fairchild 7440 8 
TI SN29311 Hitachi HD7440 

SN39311 
N8281 N82S117 

National DM7440 

~ SN74178 Raytheon RC8270 N82S17 
SII54154 885 SN74179 Fairchild 74179 S82S117 Signetics 7440 

SN74155 Fairchild 74155 Raytheon RC8271 S82S17 SN7442 Fairchild 7442 . ., 
National DM74155 Hitachi HD7442 ? 

Signetics N8271 Signetics 74S301 @ Signetics 74155 SN74180 Fairchild 74180 82S17 National DM7442 
SN74156 Fairchild 74156 Hitachi HD74180 TI SN54LS300 DM8842 

Hitachi HD74156 National DM74180 SN54S300 . Signetics 7442 
~ National DM74156 

Signetics 74180 SN54S301 TI S:17442A 845 
Signetics 74156 

SN74181 Fairchild 54181 SN74LS300 SN74425 Fairchild 74125 ~ 
SN74157 Fairchild 74157 

9341 SN74S300 Hitachi HD74125 

@ 9322 
Hitachi HD74181 SII74S3Dl 927 National DM74125 

Hitachi HD74157 
National DM54181 SN7422 Fairchild 7422 DM8093 

National DM74157 
.DM74181 Hitachi HD7422 Signetics 74125 

DM8322 ;:f~ 
DM9322 Raytheon RC9341 SN74221 Signetics 74221 TI SII74125 875 C? 

RM9341 SN7423 Fairchild 7423 SN74426 Fairchild 74126 
Raytheon RC9322 

Signetics 54181 DM7423 Hitachi HD74126 
RM9322 National 

Signetics 74157 74181 SN7425 Fairchild 7425 National DM74126 

TI SN29322 TI SII54181 897 National DM7425 DM8094 

SN29602 SN74182 Fairchild 54182 SN74251 National DM74251 Signetics 74126 

SN39322 9342 OM8121 TI SI174126 875 

SN74159 Fairchild 74159 Hitachi HD74182 SN74259 Fairchild 9334 SN7442A Fairchild 7442 

SN7416 Fairchild 7416 National DM54182 National DM8334 Hitachi HD7442 

Hitachi HD7416 DM74182 DM9334 National DM7442 

National DM7416 Raytheon RM9342 TI SN29334 DM8842 

Signetics 7416 TI SII54182 898 SN39334 Signetics 7442 

SN74160 Fairchild 74160 SN74184 National DM74184 SII54259 917 TI SN7442 

Hitachi HD74160 SN74185 National DM74185 SN7426 Fairchild 7426 SN7443 Hitachi HD7443 

National DM74160 SN74185A National DM74185A Hitachi H07426 SN7444 Hitachi H07444 

Signetics 74160 SN74187 National DM74187 National 01.17426 SN7445 Fairchild 7445 

SN74161 Fairchild 74161 SN74190 Fairchild 74190 01.18810 Hitachi HD7445 

Hitachi HD74161 Hitachi HD74190 Signetics 7426 IJational 01.17445 

National 01.174161 National 01.174190 SN7427 Fairchild 7427 Signetics 7445 

Signetics 74161 Signetics 74190 Hitachi HD7427 SN7446 Fairchild 7446 

SN74162 Fairchild 74162 SN74191 Fairchild 74191 National 01.17427 Hitachi HD7446 

Hitachi HD74162 Hitachi HD74191 Signetics 7427 National 01.17446 

National OM74162 National OM74191 SN74279 Fairchild 74279 Tl SII7446A 847 

SN74163 Fairchild 74163 Signetics 74191 Signetics 74279 SN7446A Fairchild 7446 

Hitachi HD74163 SN74192 Fairchild 74192 SN7428 Signetics 7428 Hitachi HD7446 

National DM74163 9360 SN74283 Fairchild 74283 National 01.17446 

Signetics 74163 National DM74192 SN74284 National DM887pA Tl SN7446 

SN74164 AMD 74164 01.18560 SN74285 National DM8875B SN7447 Fairchild 7447 

Fairchild 74164 Raytheon RC9360 SN74290 Fairchild 74290 Hitachi HD7447 
Hitachi HD74164 RM9360 SN74293 Fairchild 74293 National DM7447 
National OM74164 Signetics 74192 SN74298 Fairchild 74298 TI SII7447A 847 

DM8570 TI SI154192 9D2 Signetics 74298 SN7447A Fairchild 7447 
DM8579 SN74193 Fairchild 74193 SN7430 Fairchild 7430 Hitachi HD7447 

Signetics 74164 National DM74193 Hitachi HD7430 National DM7447 
SN74165 Fairchild 74165 DM8563 National DM7430 TI SN7447 

National DM74165 Signetics 74193 Signetics 7430 SN7448 Fairchild 5448 
DM8590 Tl SN74129 SN7432 Fairchild 7432 7448 

• Discontinued The manufacturers report their deVices can be used as direct replacements. 
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Texas Instruments (Cont'd) SN7488A TI SN7488 SN7494 Fairchild 7494 SN74H05 Fairchild 74H05 
SN7489 AMD 3101 Hitachi HD7494 SN74H10 Fairchild 74H10 

SN7448 National DM5448 3101A Signetics 7494 National DM74H10 
DM7448 31L0101 SN7495 Fairchild 7495 SN74H101 Fairchild 74H101 
DM8848 AM27LS02 Hitachi HD7495 Signetics 74H101 

Signetics N8T54 AM27S02 National DM7495 SN74H103 Fairchild 74H103 
TI SN5448 847 AM3101 Signetics 7495 National DM74H103 

SN5448A AM3101A TI SN7495A 866 SN74H106 Fairchild 74H106 
SN7448A AM5489-1 SN7495A Fairchild 7495 National DM74H106 

SN7448A Fairchild 5448 AM54S289 Hitachi HD7495 SN74H108 Fairchild 74H108 
7448 AM7489-1 National DM7495 National DM74H108 

National DM5448 AM74S289 Signetics 7495 SN74H11 Fairchild 74H11 

DM7448 SN54S289 TI SN7495 National DM74H11 

D,M8848 SN74S289 SN7496 Fairchild 7496 SN74H183 Fairchild 74H183 
Fairchild 54S289 Hitachi HD7496 Hitachi HD74H183 Signetics N8T54 

7489 National DM7496 SN74H20 Fairchild 74H20 TI SII5448 847 
74S289 Signetics 7496 National DM74H20 SN5448A 

SII7448 847 
Hitachi HD7489 SN7497 Fairchild 7497 SN74H21 Fairchild 74H21 

HD74S289 SN74ALSOO Molorola SN74ALSOO 732 National DM741121 SN7450 Fairchild 7450 Intel 3101 National DM74ALScio SN74H22 Fairchild 74H22 Hitachi HD7450 Intersil 5501 SN74ALS02 Molorola SN74ALS02 732 SN74H30 Fairchild 74H30 National DM7450 MMI 5560 National DM74ALS02 National DM74H30 Signetics 7450 6560 SN74ALS04 Molorola SI174AlS04 732 SN74H40 Fairchild 74H40 
SN7451 Fairchild 7451 Motorola 4064 National DM74ALS04 National DM74H40 

Hitachi HD7451 National DM5489 SN74ALS08 Molorola SN74ALS08 732 SN74H50 Fairchild 74H50 
National DM7451 DM54S289 National DM74ALS08 National DM74H50 
Signetics 7451 DM7489 SN74ALS09 1.1olorol3 SII74ALS09 732 SN74H51 Fairchild 74H51 

~ 
SN7453 Fairchild 7453 DM74S289 National DM74ALS09 National DM74H51 

-'I'''' Hitachi HD7453 DM7589 SN74ALS160 Molorola SII74AlS161 732 SN74H52 Fairchild 74H52 

[rt;I~::';i1~;.:: 
r National DM7453 DM8589 National DM74ALS161 SN74H53 Fairchild 74H53 

SN7454 Fairchild 7454 MM54S289 SN74ALS161 Molorola 8N74AL8162 732 .SN74H54 Fairchild 74H54 
Hitachi HD7454 MM74S289 Nalional DM74ALS162 SN74H55 Fairchild 74H55 ".':~i National DM7454 NEG-Electron jlPB2089 SN74ALS162 Molorola SH74AlS163 732 SN74H61 Fairchild 74H61 

''':.:~I SN7460 Fairchild 7460 jlPB2289 National DM74ALS163 SN74H62 Fairchild 74H62 
Hitachi HD7460 Signetics 3101 TI SN74ALS163 890 National DM74H62 

>;'~, National DM7460 3101A SN74ALS163 Molorola SN74ALS163 732 SN74H72 Fairchild 74H72 
SN7470 Fairchild 7470 54S301 National DM74ALS163 SN74H73 Fairchild 74H73 

1>1 
Hitachi HD7470 7489 TI SII74ALS162 890 SN74H74 Fairchild 74H74 
National DM7470 82S25 SN74ALS241 Motorola 81174Al8241 732 National DM74H74 

SN7472 Fairchild 7472 N3101 National DM74ALS241 SN74H87 Fairchild 74H87 
Hitachi HD7472 N54S289 SN74ALS242 1.lolorola SII74ALS242 732 SN74LSOO Fairchild 74LSOO 
National DM7472 

N74S289 National DM74ALS242 Hitachi HD74LSOO 
SN7473 Fairchild 7473 

N8225 SN74ALS243 I.\olorola SII7 4ALS243 732 Motorola SN74LSOO I ~~ Hitachi HD7473 
N8255 National DM74ALS243 National DM74LSOO [ N82S25 SN74ALS244 Molorola SII74AL8244 732 ! .0 National DM7473 S3101 National DM74ALS244 

Raytheon 74LSOO 
Signetics 7473 S74S289 SN74ALS245 Motorola SN74ALS245 SGS T74LSOO 

~}·:rrt SN7474 Fairchild 7474 S8225 National DM74ALS245 Signetics 74LSOO 

't: Hitachi HD7474 S82S25 SN74ALS273 Molorola SN74ALS273 732 
SN74LS01 Fairchild HD74LS01 

National DM7474 TI SN5489 National DM74ALS273 Hilachi HD74LS01 >:-.: . 
~ Signetics 7474 SN54S289 SN74ALS32 Molorola SN74ALS32 732 Motorola SN74LS01 

:,:rr SN7475 Fairchild 7475 SN74S289 National DM74ALS32 National DM74LS01 

Hitachi HD7475 SN7490 Fairchild 7490 SN74ALS373 Molorola SII74ALS373 732 Raytheon 74LS01 
fw, Signetics 74LS01 .fJ National DM7475 Hitachi HD7490 National DM74ALS373 

.,;;.p, Signetics 7475 National DM7490 SN74ALS374 ~Iolorola 8117 4Al837 4 732 SN74LS02 Fairchild 74LS02 
Hitachi HD74LS02 ~:: SN7476 Fairchild 7476 Signetics 7490 National DM74ALS374 
Motorola SN74LS02 Hitachi HD7476 TI SN7490A 864 SN74ALS573 Molorola SII74ALS573 732 

~ 
National DM7476 SN7490A Fairchild 7490 National DM74ALS573 National DM74LS02 

Signetics 7476 Hitachi HD7490 SN74ALS574 Motorola SN74ALS574 Raytheon 74LS02 

SN7477 Signetics 7477 National DM7490 National DM74ALS574 SGS T74LS02 

SN7482 Hitachi HD7482 Signetics 7490 SN74ALS576 l.Iolorola SI174ALS576 732 Signetics 74LS02 

National DM7482 TI SN7490 National DN74ALS576 SN74LS03 Fairchild 74LS03 

SN7483 Fairchild 7483 SN7491 Fairchild 7491 SN74ALS580 I.\olorola SN74Al8580 732 Hitachi . HD74LS03 

Hitachi HD7483 Hitachi HD7491 National DM74ALS580 Molorola SN74LS03 

National DM7483 National DM7491 SN74ALS620 Uolorola SN74ALS620 732 National DM74LS03 

Signetics 7483 Signetics 7491 National DM74ALS620 Raytheon 74LS03 

TI SN7483A 861 TI SII7491A 864 SN74ALS621 l.Iolorola SI174ALS621 732 SGS T74LS03 

SN7483A Fairchild 7483 SN7491A Fairchild 7491 National DM74ALS621 SN74LS04 Fairchild 74LS04 

Hitachi HD7483 Hitachi HD7491 SN74ALS623 Molorola SII74ALS623 732 Hitachi HD74LS04 

National ; DM7483 National • DM7491 National DM74ALS623 Motorola SN74LS04 
Signelics 7491 SN74ALS640 Molorola SN74ALS643 732 National DM74LS04 

Signetics 7483 
TI SN7491 National DM74ALS643 Raytheon 74LS04 

TI SN7483 
SN7492 Fairchild 7492 SN74ALS644 Molorola SN74ALS644 732 SGS T74LS04 

SN7485 Fairchild 7485 
Hitachi HD7492 National DM74ALS644 Signetics 74LS04 

Hitachi HD7485 
National DM7492 SN74ALS74 Molorola SN74ALS74 732 SN74LS05 Fairchild 74LS05 

National DM7485 Signetics 7492 National DM74ALS74 Hilachi HD74LS05 
Signetics 7485 TI SII7492A 864 SN74ALS873 Molorola SN74Al8873 732 Motorola SN74LS05 

SN7486 Fairchild . 7486 SN7492A Fairchild 7492 National DM74ALS873 National DM74LS05 
Hilachi HD7486 Hilachi HD7492 SN74ALS874 Molorola' SN74ALS874 732 NEG-Electron jlPB74LS05 
National DM7486 National DM7492 National DM74ALS874 Raytheon 74LS05 
Signetics 7486 Signetics 7492 SN74ALS876 Molorola SN74ALS876 732 SGS T74LS05 

SN7488 Fairchild 7488 TI SN7492 National DM74ALS876 Signetics 74LS05 
Motorola MG4002 SN7493 Fairchild 7493 SN74ALS880 I.\olorola SII74ALS160 732 SN74LS08 Fairchild 74LS08 
National DM7488 Hitachi HD7493 National DM74ALS160 Hitachi HD74LS08 
Signetics 7488 National DM7493 SN74HOO Fairchild 74HOO Motorola SN74LS08 

N8224 Signetics 7493 National DM74HOO National DM74LS08 
TI SII748BA 863 TI SN7493A 865 SN74H01 Fairchild 74H01 Raytheon 74LS08 

SN7488A Fairchild 7488 SN7493A Fairchild 7493 74H08 SGS T74LS08 
Motorola MG4002 Hitachi HD7493 National DM74H01 Signetics 74LS08 
National DM7488 National DM7493 DM74HOB SN74LS08 
Signetics 7488 Signetics 7493 SN74H04 Fairchild 74H04 SN74LS09 Fairchild 74LS09 

N8224 TI SN7493 National DM74H04 Hitachi HD74LS09 
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TcxO!l In!ltrumcnt!l (Cont'd) SN74LS132 Raytheon 74LS132 SN74LS161 SGS T74LS1G1 SN74LS192 Signetics 74LS192 
SGS T74LS132 SN74LS161A AMD SN74LS161 StJ74LS193 Fairchild 74LS193 

SN74LS09 Motorola SN74LS09 Signetics 74LS132 Fairchild 74LS161A Hitachi HD74LS193 
National DM74LS09 SN74LS136 Fairchild 74LS136 Hitachi HD74LS161A Motorola SrJ74LS193 
Raytheon 74LS09 Hitachi HD74LS136 Motorola SN74LS161A National DM74LS193 
SGS T74LS09 Motorola SN74LS136 National DM74LS161 Raytheon 74LS193 

SN74LS10 Fairchild 74LS10 National DM74LS136 NEC-Electron !,PB74LS161 SGS T74LS193 
Hitachi HD74LS10 Raytheon 74LS136 Raytheon 74LS161 Signetics 74LS193 
Motorola SN74LS10 SGS T74LS136 Signetics 74LS161A SN74LS194A Fairchild 74LS194A 
Nalional DM74LS10 Signetics 74LS136 SN74LS162A Fairchild 74LS162 Hitachi HD74LS194A 
Raytheon 74LS10 SN74LS137 Motorola SN74LS137 Hitachi HD74LS162A Motorola SN74LS194A 
SGS T74LS10 SN74LS138 Fairchild 74LS138 Motorola SN74LS162A National DM74LS194 
Signetics 74LS10 Hitachi HD74LS138 National DM74LS162 SGS T74LS194A 

SN74LS107A Hitachi HD74LS107 Motorola SN74LS138 Raytheon 74LS162 Signetics 74LS194A 
Motorola SN74LS107A National DM74LS138 SGS T74LS162 SN74LS195A Fairchild i4LS195A 
National DM74LS107 Raytheon 74LS138 Signetics 74LS162A Hitachi HD74LS195A 
Raytheon 74LS107 SGS T74LS 138 SN74LS163A Fairchild 74LS163 Motorola SN74LS195A 

. Signetics 74LS107 Signetics 74LS138 Hitachi HD74LS163 National DM74LS195 

SN74LS109 SGS T74LS109 SN74LS139 Fairchild 74LS139 HD74LS163A Raytheon 74LS195A 

SN74LS109A Fairchild 74LS109 Hitachi HD74LS139 Motorola SN74LS163A SGS T74LS195A 

Hitachi HD74LS109 Motorola SN74LS139 National DM74LS163 Signetics 74LS195A 

Motorola SN74LS109 National DM74LS139 Raytheon 74LS163 SN74LS196 Fairchild 74LS196 

StJ74LS109A Raytheon 74LS139 SGS T74LS163 Hitachi HD74LS196 

National DM74LS109 SGS T74LS139 Signetics 74LS163A Motorola SN74LS196 

Raytheon 74LS109 Signetics 74LS139 SN74LS164 Fairchild 74LS164 National DM74LS196 

Signetics 74LS109 SN74LS14 Fairchild 74LS14 Hitachi HD74LS164 Raytheon 74LS196 

TI SN74S109A Hitachi HD74LS14 Motorola SN74LS164A Signetics N82S80 

SN74LS11 Fairchild 74LS11 Motorola SN74LS14 National DM74LS164 SN74LS197 Fairchild 74LS197 

r~ 
Hitachi HD74LS11 National DM74LS14 Raytheon 74LS164 Hitachi HD74LS197 

Motorola SN74LS11 Raytheon 74LS14 SGS T74LS164 Motorola SN74LS197 

National DM74LS11 Signetics 74LS14 Signetics 74LS164 National DM74LS197 

Raytheon 74LS11 SN74LS145 Fairchild 74LS145 74LS164A Raytheon 74LS197 

SGS T74LS11 Motorola SN74LS145 SN74LS165 Fairchild 74LS165 Signetiq 74LS197 

~ Signetics 74LS11 SN74LS148 Hitachi HD74LS148 Motorola SN74LS165 SN74LS20 Fairchild 74LS20 

SN74LS112A Fairchild 74LS112 Motorola SN74LS148 SGS T74LS165 Hitachi HD74LS20 

Hitachi HD74LS112 SN74LS15 Fairchild 74LS15 SN74LS166A Motorola SN74LS166 Motorola SN74LS20 

~ Motorola SN74LS112A Hitachi HD74LS15 SN74LS168 Fairchild 74LS168 National DM74LS20 

National DM74LSl12 Motorola SN74LS15 Hitachi HD74LS168 Raytheon - --74LS20 

Raytheon 74LS112 National DM74LS15 Motorola SN74LS168 SGS T74LS20 ,m; 

Raytheon 74LS15 National DM74LS168 Signetics 74LS20 
,....... 

SGS T74LS112 ~l 
Signetics 74LS112 SGS T74LS15 Signetics 74LS168A SN74LS200 AMD AM27LSOO 

SN74LS151 Fairchild 74LS151 SN74LS170 Fairchild 74LS170 AM29721 

~ SN74LS113A Fairchild 74LS113 
Hitachi HD74LS151 Motor'ola SN74LS170 Fairchild 93421 

Hitachi HD74LSl13 
Motorola SN74LSl13A 

HD74LS151A National DM74LS170 93L420 ,. 

National DM74LSl13 
Motorola SN74LS151 Raytheon 74LS170 93L421 :;;) 

Raytheon 74LS113 
National DM74LS151 SGS T74LS170 Intel 3106 @ 

SGS T74LSl13 
Raytheon 74LS151 Signetics 74LS170 MMI 5531 

Signetics 74LS113 
SGS T74LS151 SN74LS173 SGS T74LS173 6531 ffi': Signetics 74LS151 SN74LS173A Fairchild 74LS173 Motorola 4256 

SN74LS114 SGS T74LS114 SN74LS152 SGS T74LS152 Motorola SN74LS173A National 93L420 

~ 
SN74LS114A Fairchild 74LSl14 

Hitachi HD74LS114 
SN74LS153 Fairchild 74LS153 National DM74LS173 93L421 .... 

Hitachi HD74LS153 Signetics 74LS173 DM54S200 
Motorola 74LS114A Motorola SN74LS153 SN74LS174 Fairchild 74LS174 DM74S200 

SN74LSl14A National DM74LS153 Hitachi HD74LS174 NEG-Electron !,PB2200 
National DM74LSl14 Raytheon 74LS153 Motorola SN74LS174 Signetics 54S200 ~ Raytheon 74LSl14 SGS T74LS153 National DM74LS174 54S201 

SN74LS12 Hitachi HD74LS12 
..... , 

Signetics 74LS153 Raytheon 74LS174 74200 
Motorola SN74LS12 SN74LS155 Fairchild 74LS155 SGS T74LS174 N82S116 
National DM74LS12 Hitachi HD74LS155 Signetics 74LS174 N82S16 
Raytheon 74LS12 Motorola SN74LS155 SN74LS175 Fairchild 74LS175 S82S116 
Signetics 74LS12 National DM74LS155 Hitachi HD74LS175 S82S16 -

SN74LS122 Hitachi HD74LS122 Raytheon 74LS155 Motorola SN74LS175 TI SN54LS200 
Motorola SN74LS122 Signetics 74LS155 Raytheon 74LS175 SN54S200 
National DM74LS122 SN74LS156 Fairchild 74LS156 SGS T74LS175 SN54S201 
Raytheon 74LS122 Hitachi HD74LS156 Signetics 74LS175 SN74S200 

SN74LS123 Hitachi HD74LS123 Motorola SN74LS156 SN74LS181 Fairchild 74LS181 SII74S201 440.905 
Motorola SN74LS123 National DM74LS156 Hitachi HD74LS181 SN74LS21 Fairchild 74LS21 
National DM74LS123 Raytheon 74LS156 Motorola SN74LS181 Hitachi HD74LS21 
Raytheon 74LS123 SGS T74LS156 Raytheon 74LS181 Motorola SN74LS21 

SN74LS124 Motorola SN74LS124 Signetics 74LS156 SGS T74LS181 National DM74LS21 
SN74LS125A Fairchild 74LS125A SN74LS157 Fairchild 74LS157 Signetics 74LS181 Raytheon 74LS21 

Motorola SN74LS125A Hitachi HD74LS157 SN74LS182 Motorola SN74LS182 SGS T74LS21 
National DM74LS125 Motorola SN74LS157 SN74LS183 Motorola SN74LS183 Signetics 74LS21 
Raytheon 74LS125 National DM74LS157 SN74LS190 Fairchild 74LS190 SN74LS22 Fairchild 74LS22 
SGS T74LS125 Raytheon 74LS157 Hitachi HD74LS190 Hitachi HD74LS22 
Signetics 74LS125A SGS T74LS157 Motorola SN74LS190 Motorola SN74LS22 

SN74LS126A Fairchild 74LS126 Signetics 74LS157 National DM74LS190 National DM74LS22 
Motorola SN74LS126A SN74LS158 Fairchild 74LS158 Raytheon 74LS190 Raytheon 74LS22 
National DM74LS126 Hitachi HD74LS158 SGS T74LS190 SGS T74LS22 
Raytheon 74LS126 Motorola SN74LS158 SN74LS191 Fairchild 74LS191 SN74LS221 Fairchild 74LS221 
SGS T74LS126 National DM74LS158 Hitachi HD74LS191 Hitachi HD74LS221 
Signetics 74LS126A Raytheon 74LS158 Motorola SN74LS191 Motorola SN74LS221 

-SN74LS13 Fairchild 74LS13 SGS T74LS158 National DM74LS191 National DM74LS221 
Hitachi HD74LS13 Signetics 74LS158 Raytheon 74LS191 Raytheon 74LS221 
Motorola SN74LS13 SN74LS160 SGS T74LS160 SGS T74LS191 SN74LS240 AMD SN74LS24G 
National DM74LS13 SN74LS160A Fairchild 74LS160 Signetics 74LS191 Fairchild 74LS240 
Raytheon 74LS13 Hitachi HD74LS160A SN74LS192 Fairchild 74LS192 Hitachi HD74LS240 
Signetics 74LS13 Motorola SN74LS160A Hitachi HD74LS192 MMI 74LS240 

SN74LS132 Fairchild 74LS132 National DM74LS160 Motorola SN74LS192 Motorola SN74LS240 
Hitachi HD74LS132 Raytheon 74LS160 National DM74LS192 Raytheon 74LS240 
Motorola SN74LS132 Signetics 74LS160 8aytheon 74LS192 Signetics 74LS240 
National DM74LS132 74LS160A SGS T74LS192 SN74LS241 AMD SN74LS241 
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Texas Instruments (Cont'd) SN74LS266 Fairchild 74LS266 SN74LS300 National DM74S206 SN74LS37 Raytheon 74LS37 
Motorola SN74LS266 N82S117 SGS T74LS37 

SN74LS241 Fairchild 74LS241 National DM74LS266 N82S17 . Signetics 74LS37 
Hitachi HD74LS241 Raytheon 74LS266 S82S117 SN74LS373 AI.1D Sfl74LS373 1227 
MMI 74LS241 RC8242 S82S17 Fairchild 74LS373 
Motorola SN74LS241 SGS T74LS266 Signetics 74S301 MMI 74LS373 
Raytheon 74LS241 Signetics 74LS266 82S17 Motorola SN74LS373 
Signetics 74LS241 N8242 TI SN54LS300 Raytheon 74LS373 

SN74LS242 AMD SN74LS242 SN74LS27 Fairchild 74LS27 SN54S300 SGS T74LS373 
Fairchild 74LS242A Hitachi HD74LS27 SN54S301 Signolics 74LS373 783 
Motorola SN74LS242 Motorola SN74LS27 SN74206 SN74LS374 AMD SN74LS374 
Raytheon 74LS242 National DM74LS27 SN74S300 Fairchild 74LS374 
Signetics 74LS242 Raytheon 74LS27 SII74S301 927 MMI 74LS374 

SN74LS243 AMD SN74LS243 SGS T74LS27 SN74LS32 Fairchild 54LS32 Motorola SN74LS374 
Fairchild 74LS243A Signetics 74LS27 74LS32 National DM74LS374 
Motorola SN74LS243 SN74LS273 Ar,\D SII74LS273 1227 Hitachi HD74LS32 Raytheon 74LS374 
Raytheon 74LS243 Fairchild 74LS273 1,1010ro13 SI154ALS32 732 SGS T74LS374 
Signetics 74LS243 Motorola SN74LS273 SN54LS32 Signetics 74LS374 

SN74LS244 AMD SN74LS244 Raytheon 74LS273 SN74LS32 SN74LS375· Fairchild 74LS375 
Fairchild 74LS244 SGS T74LS273 National DM54ALS32 Motorola SN74LS375 
Hitachi HD74LS244 Signetics 74LS273 DM54LS32 Raytheon 74LS375 
MMI 74LS244 SN74LS279 Fairchild 74LS279 DM74LS32 Signetics 74LS375 
Motorola SN74LS244 Hitachi HD74LS279 Raytheon 54LS32 SN74LS377 AI,lD S1t74LS371 1227 
Raytheon 74LS244 Motorola SN74LS279 74LS32 Fairchild 74LS377 

\ 
Signetics 74LS244 National DM74LS279 SGS T74LS32 Motorola SN74LS377 

SN74LS245 Fairchild 74LS245 Raytheon 74LS279 Signetics 54LS32 . Raytheon 74LS377 

r- GTEMicro G74SC245 Signetics 74LS279 74LS32 SGS T74LS377 
I,lital 1,1D74SC245 

SN74LS28 Fairchild 74LS28 TI SI154LS32 843 Signetics 74LS377 
702,706 

Motorola SN74LS28 SN74LS322A AMD SN74LS322 SN74LS378 AMD SN74LS378 
I . Motorola SN74LS245 

Raytheon 74LS28 Fairchild 74LS322 Fairchild 74LS378 

i Plessey MV74SC245 Motorola SN74LS322 Motorola SN74LS378 
SPI SP74SC245 761 SGS T74LS28 

Raytheon 74LS322 SGS T74LS378 

I~ 
Signetics 74LS245 719 SN74LS280 Hitachi HD74LS280 

74LS322A Signetics 74LS378 
N8T245 Motorola SN74LS280 

SN74LS323 AMD SN54LS323 SN74LS37B 

1 0 SN74LS247 Fairchild 74LS247 SN74LS283 Fairchild 74LS2B3 
SN74LS323 SN74LS379 AMD SN74LS379 

I~ 
Hitachi HD74LS247 Hitachi HD74LS2B3 

Fairchild 54LS323 Fairchild 74LS379 
Motorola SN74LS247 HD74LS2B3A 

74LS323 Motorola SN74LS379 

I~ 
National DM74LS247 Motorola SN74LS2B3 

Motorola SN54LS323 SGS T74LS379 
SN74LS24B Fairchild 74LS24B National DM74LS2B3 

SN74LS323 SN74LS38 Fairchild 74LS3B 
Hitachi HD74LS248 Raytheon 74LS283 

Raytheon 54LS323 Hitachi HD74LS3B 

I 

I 
Motorola SN74LS248 SGS T74LS283 74LS323 Motorola SN74LS38 

! 
National DM74LS24B Signetics 74LS283 TI SII54LS323 930 National DM74LS3B 

.~ 
SGS T74LS248 SN74LS289 Fairchild 74LS2B9 SN54LS323A Raytheon 74LS3B 

'-:m 
SN74LS249 Fairchild 74LS249 ' National DM74LS2B9 SN74LS33 Fairchild 74LS33 SGS T74LS38 

Hitachi HD74LS249 SN74LS290 Fairchild 74LS290 Motorola SN74LS33 Signetics 74LS38 
0 Motorola SN74LS249 Hitachi HD74LS290 SN74LS3B1 AI.1D Slt74LS381 1227 

National DM74LS249 Motorola SN74LS290 
Raytheon 74LS33 

SN74LS3B4 AMD SN74LS384 

W SGS T74LS249 National DM74LS290 
Signetics 74LS33 

Motorola SN74LS3B4 SN74LS352 Fairchild 74LS352 

! 
SN74LS251 Fairchild 74LS251 Raytheon 74LS290 Motorola SN74LS352 Raytheon 74LS3B4 

~ 
Hitachi HD74LS251 SGS T74LS290 National DM74LS352 

SN74LS3B5 AMD SN74LS3B5 

I Motorola SN74LS251 Signetics 74LS290 SGS T74LS352 
Motorola SN74LS385 

National DM74LS251 SN74LS292 SGS T74LS292 Raytheon 74LS385 
t SN74LS353 Fairchild 74LS353 
I 

Raytheon 74LS251 SN74LS293 Fairchild 74LS293 Motorola DM74LS353 
SN74LS3B6 Hitachi HD74LS3B6 

I ~ 
SGS T74LS251 Hitachi HD74LS293 SN74LS353 

Motorola SN74LS3B6 
Signetics 74LS251 Motorola SN74LS293 National DM74LS353 

National DM74LS386 

r 
SN74LS253 Fairchild 74LS253 National DM74LS293 SGS T74LS353 

Raytheon 74LS3B6 

I 
Hitachi HD74LS253 SGS T74LS293 SN74LS365A Fairchild 74LS365A 

SN74LS390 Fairchild 74LS390 
Motorola SN74LS253 Motorola SN74LS390 
National DM74LS253 

Signetics 74LS293 Motorola SN74LS365A SGS T74LS390 
DM8214 

SN74LS295A SGS T74LS295A National DM74LS365 SN74LS393 Fairchild 74LS393 L-J 
Raytheon 74LS253 

SN74LS295B Fairchild 74LS295A Raytheon 74LS365 Motorola SN74LS393 
SGS T74LS253 Motorola SN74LS295A SGS T74LS365A SGS T74LS393 
Signetics 74LS253 Raytheon 74LS295A Signetics 74LS365 Signetics 74LS393 

SN74LS256 SGS T74LS256 Signetics 74LS295A 74LS365A SN74LS395 SGS T74LS395 
SN74LS257 Fairchild 74LS257A 74LS295B SN74LS366A Fairchild 74LS366A SN74LS395A Fairchild 74LS395 

Hitachi HD74LS257 SN74LS29B Fairchild 74LS298 Motorola SN74LS366A Motorola SN74LS395A 
Motorola SN74LS257A Hitachi HD74LS29B National DM74LS366 National DM74LS395 
National DM74LS257 Motorola SN74LS29B Raytheon 74LS366 Raytheon 74LS395A 
Raytheon 74LS257 Raytheon 74LS298 SGS T74LS366A Signetics 74LS395 
SGS T74LS257 SGS T74LS29B Signetics 74LS366A SN74LS39B Motorola SN74LS39B 
Signetics 74LS257 Signetics 74LS298 SN74LS367A Fairchild 74LS367A SN74LS399 AMD SN74LS399 

74LS257A SN74LS299 AI,lD SI174LS299 1227 Hitachi HD74LS367 Motorola SN74LS399 
SN74LS258 Fairchild 74LS258A Fairchild 74LS299 HD74LS367A SN74LS40 Fairchild 74LS40 

Hitachi HD74LS258 Hitachi HD74LS299 Motorola SN74LS367A Hitachi HD74LS40 
Motorola SN74LS258A Motorola SN74LS299 National DM74LS367 Motorola SN74LS40 
National DM74LS258 Raytheon 74LS299 Raytheon 74LS367 National DM74LS40 
Raytheon 74LS258 SGS T74LS299 SGS T74LS367A Raytheon 74LS40 
SGS T74LS25B SN74LS30 Fairchild 74LS30 Signetics 74LS367 SGS T74LS40 
Signetics 74LS258 Hitachi HD74LS30 74LS367A Signetics 74LS40 

SN74LS259 Fairchild 74LS259 Motorola SN74LS30 SN74LS368A Fairchild 74LS368A SN74LS42 Fairchild 74LS42 
Motorola SN74LS259 National DM74LS30 Hitachi HD74LS368 Hitachi HD74LS42 
SGS T74LS259 Raytheon 74LS30 Motorola SN73LS368A Motorola SN74LS42 
Signetics 74LS259 SGS T74LS30 SN74LS368A National DM74LS42 

SN74LS26 Fairchild 74LS26 Signetics 74LS30 National DM74LS368 Raytheon 74LS42 
Hitachi HD74LS26 SN74LS300 AMD AM2701 Raytheon 74LS368 SGS T74LS42 
Motorola SN74LS26 AM27LS01 SGS T74LS3 Signetics 74LS42 
National DM74LS26 AM29720 Signetics 74LS368 SN74LS424 AMD SN74LS424 
Raytheon 74LS26 Fairchild 93411 74LS368A SN74LS47 Fairchild 54LS47 
SGS T74LS26 93L411 SN74LS37 Fairchild 74LS37 74LS47 
Signetics 74LS26 Intel 3107 Hitachi HD74LS37 Hitachi HD74LS47 

SN74LS260 SGS T74LS260 MMI 5530 Motorola SN74LS37 Motorola SN54LS47 
SN74LS261 Raytheon 74LS261 6530 National DM74LS37 SN74LS47 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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AL TIERNATE: SOURCE DIRECTORY 
Manuflclurar Raplacamanl Ie Mnler Uanufaclurar neplacemenl Ie IAnler lAanufaclurer Replacemanl Ie Masler IAlnufaclurer Aeplac:m:nl ler.lUIU 
Davlce Source Davlca Pagl Device Source Davlcl Plgl Device Source Davlc. Plgl Davlca Source Davlc. PI~a 

I 

Texan Inntrumentn (Cont'd) SN74LS75 Raytheon 74LS75 SN74S10 Signetics 74S10 SN74S182 National DM74S182 
Signetics 74LS75 SN74S109 Fairchild 74S109 Signetics 74S182 

SN74LS47 National DM54LS47 SN74LS76A Hitachi HD74LS76 SN74S109A Fairchild 74LS109 SN74S189 AMD AM27LS03 
DM74LS47 Motorola SN74LS76A Hitachi HD74LS109 AM27S03 

SGS T74LS47 National DM74LS76 Motorola SN74LS109 AM54S189 
II SII54LS47 847 Raytheon 74LS76 SN74LS109A AM74S189 

SN74LS48 Fairchild 74LS48 Signetics 74LS76 National DM74LS109 SN54S189 
Hitachi HD74LS48 SN74LS78A Hitachi HD74LS78 Raytheon 74LS109 SN74S189 
Motorola SN74LS48 Motorola SN74LS78A Signetics 74LS109 Fairchild 54S189 
National DM74LS48 National DM74LS78 T/ SN74LS109A 870 74S189 
SGS T74LS48 Raytheon 74LS78 SN74S11 Fairchild 74S11 93405 
Signetics 74LS48 SN74LS795 Motorola SN74LS795 Hitachi' HD74S11 Hitachi HD74S189 

SN74LS49 Fairchild 74LS49 SN74LS796 Motorola SN74LS796 National DM74S11 MMI 5561 
Hitachi HD74LS49 SN74LS83A Fairchild 74LS83A Signetics 74S11 6561 
Motorola SN74LS49 Hitachi HD74LS183A SN74S112 Fairchild 74S112 National DM54S189 
National DM74LS49 HD74LS83A Hitachi HD74S112 DM74S189 
SGS T74LS49 Motorola SN74LS83A Motorola SN74S112 DM7599 

SN74LS490 Fairchild 74LS490 National DM74LS83A National DM74S112 DM8599 
Motorola SN74LS490 Raytheon 74LS83 Signetics 745112 Raytheon RC8225 
SGS T74LS490 74LS83A SN74S113 Fairchild 74S113 Signetics 54S189 
Signetics 74LS490 Signetics 74LS83 Hitachi HD74S113 74S189 

SN74LS51 Fairchild 74LS51 74LS83A National DM74S113 TI SN54S189 
Hitachi , HD74LS51 SN74LS85 Fairchild 74LS85 Signetics 74S113 SN74S194 AMD SN74S194 
Motorola SN74LS51 Hitachi HD74LS85 SN74S114 Hitachi HD74S114 Fairchild 74S194 
National DM74LS51 Motorola SN74LS85 National DM74S114 Signetics 74S194 
Raytheon 74LS51 National DM74LS85 SN74S12 Hitachi HD74S12 SN74S195 AMD SN74S195 
SGS T74LS51 Raytheon 74LS85 SN74S132 Fairchild 74S132 Fairchild 74S195 
Signetics 74LS51 Signetics 74LS85 SN74S133 Fairchild 74S133 93S00C ~ 

SN74LS54 Fairchild 74LS54 SN74LS86 Fairchild 74LS86 Hitachi HD74S133 National DM74S195 
Hitachi HD74LS54 Hitachi HD74LS86 National DM74S133 Signetics 74S195 
Motorola SN74LS54 Motorola SN74LS86 Signetics 74S133 SN74S196 Signetics 74S196 
National DM74LS54 National DM74LS86 SN74S134 Hitachi HD74S134 SN74S197 Signetics 74S197 
Raytheon 74LS54 Raytheon 74LS86 National DM74S134 SN74S20 Fairchild 74S20 .~ SGS T74LS54 SGS T74LS86 Signetics 74S134 Hitachi HD74S20 
Signetics 74LS54 Signetics 74LS86 SN74S135 Fairchild 74S135 National DM74S20 

I SN74LS540 Fairchild 74LS540 SN74LS90 Fairchild 74LS90 Hitachi HD74S135 Signetics 74S20 
Motorola SN74LS540 Motorola SN74LS90 National DM74S135 SN74S200 AMD AM27LSOO 
Signetics 74LS540 2775 National DM74LS90 Signetics 74S135 AM29721 

SN74LS541 Fairchild 74LS541 Raytheon 74LS90 SN74S138 AMD SN74S138 Fairchild 93421 
Motorola SN74LS541 SGS T74LS90 Fairchild 74S138 93L420 El 
Signatics 74LS541 2775 Signetics 74LS90 National DM74S138 93L421 

SN74LS55 Fairchild 74LS55 SN74LS91 Hitachi HD74LS91 Signetics 74S138 Intel 3106 flrl 
Hitachi HD74LS55 Motorola SN74LS91 SN74S139 AMD SN74S139 MMI 5531 

I Motorola SN74LS55 Raytheon 74LS91 Fairchild 74S139 6531 
National DM74LS55 SN74LS92 Fairchild 74LS92 National DM74S139 Motorola 4256 
Raytheon 74LS55 Hitachi HD74LS92 Signetics 74S139 National 93L420 
SGS T74LS55 Motorola SN74LS92 SN74S140 Fairchild 74S140 93L421 

SN74LS604 Motorola SN74LS604 National DM74LS92 Hitachi HD74S140 DM54S200 

~~ SN74LS605 Motorola SN74LS605 Raytheon 74LS92 National DM74S140 DM74S200 
SN74LS606 Motorola SN74LS606 SGS T74LS92 Signetics 74S140 NEG-Electron !,P82200 r.'. 
SN74LS607 Motorola SN74LS607 Signetics 74LS92 SN74S15 Fairchild 74S15 Signetics 54S200 

~ SN74LS621 Motorola SN74LS621 SN74LS93 Fairchild 74LS93 Hitachi HD74S15 54S201 
SN74LS622 Motorola SN74LS622 Hitachi HD74LS93 National DM74S15 74200 
SN74LS640 Motorola SN74LS640 Motorola SN74LS93 SN74S151 AMD SN74S151 N82S116 

Signetics 74LS640 National DM74LS93 Fairchild 74S151 N82S16 

~ 8T125 Raytheon 74LS93 Hitachi HD74S151 S82S116 
N8T125 SGS T74LS93 National DM74S151 S82S16 

SN74LS641 Motorola SN74LS641 Signetics 74LS93 Signetics 74S151 TI SN54LS200 
Signetics 74LS641 SN74LS958 Fairchild 74LS958 SN74S153 AMD SN74S153 SN54S200 

SN74LS642 Motorola SN74LS642 Hitachi HD74LS958 Fairchild 74S153 SN54S201 
Signatics 74LS642 2772 Motorola SN74LS958 Hitachi HD74S153 SN74LS200 '------' 

SN74LS643 Motorola SN74LS643 National DM74LS958 National DM74S153 SII74S201 440.905 
SN74LS644 Motorola SN74LS644 Raytheon 74LS958 Signetics 74S153 SN74S201 AMD AM27LSOO 
SN74LS645 Motorola SN74LS645 SGS T74LS958 SN74S157 AMD SN74S157 AM29721 

Signetics 74LS645 Signetics 74LS958 Fairchild 74S157 Fairchild 93421 
SN74LS668 Motorola SN74LS668 SN74LS96 Signetics 74LS96 Hitachi HD74S157 93L420 
SN74LS669 Motorola SN74LS669 SN74S00 Fairchild 74S00 National DM74S157 93L421 
SN74LS670 Fairchild 74LS670 Hitachi HD74S00 Signetics 74S157 Intel 3106 

Motorola SN74LS670 National DM74S00 SN74S158 AMD SN74S158 MMI 5531 
National DM74LS670 Signetics 74S00 Fairchild 74S158 6531 
Raytheon 74LS670 . SN74S02 Fairchild 74S02 Hitachi HD74S158 Motorola 4256 
SGS T74LS670 Hitachi HD74S02 National DM74S158 National 93L420 
Signetics 74LS670 National DM74S02 Signetics 74S158 93L421 

SN74LS673 Motorola SN74LS673 Signetics 74S02 - SN74S168 Signetics 74S168 DM54S200 
SN74LS674 Motorola SN74LS674 II SI174S32 843 SN74S169 Signetics 74S169 DM74S200 
SN74LS688 AMD 25LS2521 SN74S03 Fairchild 74S03 SN74S174 AMD SN74S174 NEG-Electron !,P82200 
SN74LS73A Hitachi HD74LS73 Hitachi HD74S03 Fairchild 74S174 Signetics 54S200 

Motorola SN74LS73A National DM74S03 Hitachi HD74S174 54S201 
National DM74LS73 Signetics 74S03 National DM74S174 74200 
Raytheon 74LS73 SN74S04 Fairchild 74S04 Signetics 74S174 N82S116 
Signetics 74LS73 Hitachi HD74S04 SN74S175 AMD SN74S175 N82S16 

SN74LS74A Fairchild 74LS74 National DM74S04 Fairchild 74S175 S82S116 
Hitachi HD74LS74 Signetics 74S04 Hitachi HD74S175 S82S16 

HD74LS74A SN74S05 Fairchild 74S05 National DM74S175 TI SN54LS200 
Motorola SN74LS74A Hitachi HD74S05 Signetics 74S175 SN54S200 
National DM74LS74 National DM74S05 SN74S181 AMD SN74S181 SN54S201 
Raytheon 74LS74 Signetics 74S05 Fairchild 93S41C SN74LS200 
SGS T74LS74 SN74S08 Fairchild 74S08 Hitachi HD74S181 SN74S200 
Signetics 74LS74 Signetics 74S08 Signetics 74S161 SN74S22 Fairchild 74S22 

SN74LS75 Hitachi HD74LS75 SN74S10 Fairchild 74S10 SN74S182 Fairchild 74S162 Hitachi HD74S22 
Motorola SN74LS75 Hitachi HD74S10 Hita.:li HD74S182 National DM74S22 
National DM74LS75 National DM74S10 MMI 74S162 SN74S240 AMD SN74S240 

• Discontinued The manufacturers report their devices can be used as direct replacements . 
Performance details often differ, so compare the specifications conSidering your requirements. 
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Ie MASTER 
liIanufacturer RsplacamBnt Ie Mastsr I.llncflct~r8r R8~llcB:::a~t 

Device Source Davlce Plge Device Source Dsvlce 

Texas Instruments (Cont'd) 

5N745240 MMI 745240 
SI174S240 715 

5ignetics 745240 
5N745241 AMD 5N74S241 

MMI 74S241 
SN74S241 715 

'5ignetics 745241 
SN745244 MF,1I SII74S244 715 
SN74S251 AMD SN745251 

Hitachi HD74S251 
National DM74S251 
Signetics 74S251 

SN74S257 AMD SN545251 
SN74S257 

Fairchild 745257 
Hitachi HD745257 
National DM7123 

DM74S257 
DMB123 

Signetics 54S257 
74S257 

TI SI154S257 916 
SN74S25B AMD SN74525B 

Fairchild 74S25B 
Hitachi HD74S25B 
Signetics 74525B 

SN74S2BO Hitachi HD74S2BO 
National OM74S2BO 
Signetics 74S2BO 

SN74S2Bl National OM74S2Bl 
SN74S2B9 AMO 3101 

3101A 
31L010l 
AM27LS02 
AM27S02 
AM3101 
AM3101A 
AM54B9-1 
AM54S2B9 
AM74B9-1 
AM74S2B9 
SN54S2B9 
SN74S2B9 

Fairchild 54S2B9 
74B9 
74S2B9 

Hitachi H074B9 
H074S2B9 

Intel 3101 
Intersil 5501 
MMI 5560 

6560 
Motorola 4064 
National OM54B9 

OM54S2B9 
OM7489 
OM74S2B9 
OM7589 
OMB5B9 
MM54S2B9 
MM7452B9 

NEG-Electron !,PB20B9 
!,PB22B9 

Signetics 3101 
3101A 
54S301 
74B9 
B2S25 
N3101 
N54S2B9 
N74S2B9 
NB225 
NB255 
NB2S25 
53101 
S74S2B9 
5B225 
SB2525 

TI SN54B9 
SN5452B9 
SN7489 440.863 

SN74S30 Fairchild 74S30 
National OM74S30 

5N745300 AMO AM2701 

~ Discontmued 

AM27L501 
AM29720 

Fairchild 93411 
93L411 

5N745300 

5N745301 

SN74S314 

SN74532 

SN74S37 
SN745373 

SN74S374 

5N74S40 

5N745412 

5N74S42B 

5N745438 

Intel 
MMI 

National 

5ignetics 

TI 

AMO 

Fairchild 

Intel 
MMI 

National 

Signetics 

TI 

AMO 

AMI 

Fairchild 

Fujitsu 

Hitachi 

Intel 
Motorola 

Signetics 

TI 
Fairchild 
Hitachi 
National 
5ignetics 
TI 
5ignetics 
MMI 

Signetics 
MMI 

Signetics 
Fairchild 
Hitachi 
National 
Signetics 
AMO 

Intel 
National 

NEG-Micro 
TI 
AMD 
Intel 
National 

NEC-Micro 
TI 
AMO 
Intel 
National 

NEC-Micro 
TI 

3107 
5530 
6530 
OM745206 
NB25117 
NB2517 
5B25117 
5B2S17 
74S301 
82S17 
SN54LS300 
SN545300 
5N545301 
SN74206 
SN74LS300 
SN74S301 
AM2701 
AM27LSOl 
AM29720 
93411 
93L411 
3107 
5530 
6530 
OM74S206 
NB2S117 
N82S17 
SB25117 
SB2S17 
74S301 
B2S17 
SN54LS300 
SN54S300 
SN54S301 
SN74206 
SN74LS300 
SN745300 
93415 
93425 
AM93415 
4015 
4025 
93415 
93425A 
93415 
93425 
HI.1251 0 
HI.I2511 
2115A 
MCM2115 
MCM93415 
82S10 
NB2510 
N82S110 
5B2510 
SB2S110 
5N54S314 
74502 
H074502 
OM74S02 
74S02 
81174802 
7453.7 
745373 
SI174S373 
74S373 
745374 
SII74S374 
74S374 
74S40 
H074S40 
OM74540 
74540 
3212 
B212 
8212 
OP8212 
INSB212 
!,PBB212 
SII54S412 
822B 
822B 
DP822B 
IN5B22B 
!,PB8228 
TI,.,8228 
8238 
8238 
DPB238 
IN5823B 
!,PB8238 
TlM8238 

Ie M3stBr ~lanul!cturer Replacement Ie Master Manufaclurer Replaclment 
Page Device Source Devlca Plge Dlvlca Source Devlca 

927 

3789 
3789 

833 

5N745454 

SN74551 

5N74S571 

SN74565 

SN74S74 

SN745B5 
SN745B6 

SN75107 

SN75107A 
SN75107B 

SN7510B 

715 5N75108A 
5N75108B 

715 

SN75109 

SN75109A 

5N75110 

945 
SN75110A 

3980 SN75114 

SN75115 

3980 

AMO 
Fujllsu 
Harris 

MMI 

Motorola 
National 

Raytheon 

Signetics 

TI 

Fairchild 
Hitachi 
National 
Signetics 
AMD 
Fairchild 
Fujitsu 
Harris 
Intel 
MMI 
Motorola 
National 
Signetics 
Fairchild 
Hitachi 
National 
Fairchild 
Hitachi 
National 
Signetics 
Signetics 
Fairchild 
Hitachi 
National 
Signetics 
Fairchild 
Motorola 
National 

TI 
Hitachi 
Fairchild 
Motorola 
National 

TI 
Fairchild 
Motorola 
National 

TI 
Hitachi 
Fairchild 
Motorola 
National 

TI 
Motorola 
TI 
Motorola 
TI 
Fairchild 
Hitachi 
Motorola 
National 
TI 
Fairchild 
Hitachi 
Motorola 
National 
TI 
Fairchild 

TI 
Fairchild 

TI 

AM27S185 
MB7128 3679 
HM76B5 
HrU685-2 . 3714 
53101 
63101 
63S841 3826.3833 
MCM7685 
OM77S1B5 
OMB7S185 
29651 
29651A 
29651AM 
B2HS185 
NB25185 
S82HS1B5 
SB25185 
SN54S454 
TBP24S81 

440.3968 
TBP24S81 1.1 

440.3968 
74S51 
H074S51 
OM74S51 
74551 
AM27S13 
93446 
MB7053 
HM7621 
3622 
6306 
MCM7621 
OM74S571 
B25131 
74565 
H074S65 
OM74565 
74S74 
H074S74 
OM74S74 
74S74 
74SB5 
74SB6 
H074SB6 
OM74S86 
74586 
75107 
MC75107 
0575107 
LM75107A 
SN75107B 
H075107A 
75107 
MC75107 
OS75107 
LM75107A 
SN75107 
75108 
MC7510B 
D575108 
LM7510BA 
SN7510BB 
HD75108A 
7510B 
MC75108 
OS7510B 
LM75108A 
SN75108 
MC75109 
SN75109A 
MC75109 
5N75109 
75110 
H075110 
MC75110 
LM75110 
5N75110A 
75110 
H075110 
MC75110 
LM75110 
5N75110 
96114 
9614 
5N55114 
96115 
9615 
9615 
SN55115 

SN75121 

SN75122 

5N75123 

SN75124 

SN75125 

SN75126 
SN75127 

SN75128 

SN75129 

SN75138 
SN75140 
5N75150 

5N75152 
SN75154 

SN75160 
5N75161 
SN75162 
5N75180 
5N75182 

5N75183 

SN75188 

SN75189 

SN75189A 

Motorola 
National 

5ignetics 
TI 
Motorola 
National 

Signetics 
TI 
Motorola 
National 

Signetics 
TI 
Motorola 
National 

Signetics 
TI 
Molorola 
National 
I.Iolorola 
!.lolerola 
National 
Molorola 
National 
1.10lerola 
National 
SiliconG 
Motorola 
Fairchild 
National 
Fairchild 
Fairchild 
Hitachi 
National 
SiliconG 
National 
National 
National 
National 
National 

Signetics 
TI 

National 
Signetics 
TI 
AMO 
Exar 
Fairchild 
Harris 
Hitachi 
!.lolerola 
National 
Raytheon 
5ignetics 
SiliconG 
TI 
AMD 
Exar 

Fairchild 

Hitachi 
!.Iolorola 

National 

Signetics 

5i1iconG 

TI 

AMO 
Exar 

Fairchild 

Hitachi 
l.Iolorala 

National 

Signetics 

51liconG 

MC8T13 
OS75121 
LM75121 
NBT13 
N8T13 
MC8T14 
0575122 
LM75122 
N8T14 
NBT14 
MC8T23 
0575123 
LM75123 
N8T23 
N8T23 
MC8T24 
0575124 
LM75124 
N8T24 
NBT24 
',1C75125 
OS75125 
UC3485 
r.IC75127 
0575127 
r.1C75128 
0575128 
t.1C75129 
OS75129 
SG75138 
MC75140 
75150 
0575150 
9627 
75154 
H075154 
0575154 
SG75154 
0575160 
DS75161 
OS75162 
05BBOO 
058820 
OS8880 
058B20 
OS8820 
SN75480 
058830 
058830 
05BB30 
MC14BB 
XR1488 
!'A14B8 
HA1488 
H07518B 
1.lC1488 
0514BB 
RM14BB 
MC14BB 
SG14SG 
MC14BB 
MC14B9 
XR14B9 
XR1489A 
!'A14B9 
!,A14B9A 
H075189 
MC1489 
I.tC1489A 
DS14B9 
0514B9A 
MC14B9 
MC14B9A 
5G14B9 
SG1489A 
MC14B9A 
SN751B9A 
SNB51B9 
MC14B9 
XR14B9 
XR1489A 
!'A14B9 
!,A14B9A 
H075189 
',IC1489 
UC1489A 
0514B9 
051489A 
MC1489 
MC1489A 
5G14B9 
SG14B9A 

Ie ~llSter 
Plge 

2753 

2753 
2753 

2753 

2753 

3188 

2753 

3188 

2753 
2753 

3188 

2753 
2753 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the Pages noted. 
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AL TI2ANATI2 SOURCE DIR!2CTORV 
Ihnulacturer Roptacemont Ie Mastar Manulacturer Roplacomsnt te /.laster I.!anulacturor ncplaccmont Ie Master Uanulacturer Replacement te Master 
Device Source Davlca Paga Davlca Source Davlce Paga Dovlce Sourca Devlca Paca Device Sourca Davlca PaCB 

Texas Instruments (Cont'd) SN75475 National OS75462 SfJ7518!JA TI SN75477 SN76643 Fairchild UUI-2136 
SiliconG SG75462 SN75476 Sprague UON-5711 Motorola MC1352 

SN75462 TI MC1489A SN75463 Motorola MC75403 SN75477 Motorola MC1472 MC1357 
SN75189 MC75463 Sprague UON-5712 RCA CA1352 
SN85189 National OS75463 TI SN75475 CA2111 

SN7520 Fairchild 7520 SiliconG SG75463 SN75478 Sprague UON-5713 CA3014 
Motorola MC7520 SN75464 Motorola MC75404 SN75479 Sprague UON-5714 Sanyo LA1352 
SiliconG SG7520 MC75464 SN75480 National OS8820 Sprague ULN-2111 

SN75207B National OS75207 National OS75464 OS8880 ULN-2136 
SN75208B National OS75208 SN75466 Exar XR2001 Signetics OS8820 TI SN76642 
SN7521 Fairchild 7521 XR2201 3200 TI OS8820 SN76650 

Motorola MC7521 Fairchild 9665 SN75182 SN76669 
National LM7521 Mitsubishi M54524 SN75491 Fairchild 75491 SN76650 Fairchild ,ULN-2136 
SiliconG SG7521 Molorola /.lCI411 2753 Motorola MC75491 Motorola MC1352 

SN7522 Motorola MC7522 ULN2001 National OS75491 MC1357 
SiliconG SG7522 XR2201 SN75492 Fairchild 75492 RCA CA1352 

SN75224 Fairchild 75S24 NEC-Micro UPA2001 Motorola MC75492 CA2111 
Hitachi HA 1902 RIFA PB0352301 National OS75492 CA3014 

Motorola MC7524 PB0352311 SN75493 National OS75493 Sanyo LA 1352 

National 75S24 Sanyo LB1231 SN75494 National OS75494 Sprague UUJ-2111 

Signetics SN7524 SGS L201 SN76001 SGS TBA820 ULN-2136 

SiliconG SG7524 Signetics ULN2001 Thomson-CSF TBA820 TI SN76642 

TI SN7524 SiliconG SG2001 SN76111 Motorola JlA758 SfJ76643 

SN7523 Motorola MC7523 SG3851 lIalional LI.11 BOO 3325.3328 SN76669 

National LM7523 Sprague ULN-2001 RCA CA758 SN76651 Motorola MC1351 

Raytheon RC7523 ULN-2021 Signetics JlA758 SN76666 Motorola 1.15140 

SiliconG SG7523 ULS-2001 TI SN76116 MC1358 

SN75234 Fairchild 75S234 ULS-2011 SN76115 Exar XR1310 MC1364 r--------
SN75235 Motorola MC75235 TI ULN2001 Hitachi HAl156 National LM3064 

SN75236 SiliconG SG75236 Toshiba T062001 Uational l/.11310 3325.3328 RCA CA3064 

SN7524 Fairchild 75S24 T062101 RCA CA1310 CA3065 

Hitachi HA1902 SN75467 Exar XR2002 Sanyo LA3350 Sanyo LA1365 

Motorola MC7524 XR2202 3200 Sprague ULN-2211 SN76669 Fairchild ULN-2136 ~-, 

National 75S24 Fairchild 9666 ULN-3810 Motorola MC1352 r.; 
Signetics SN7524 MC1412 Toshiba TA7157 MC1357 

~ SiliconG SG7524 Mitsubishi M54525 SN76116 Motorola JlA758 RCA CA1352 

TI SN75224 I.lolorola r,IC1412 2753 Ualional L1.118DO 3325,3328 CA2111 

SN7528 Motorola MC7528 ULN2002 RCA CA758 CA3014 S Raytheon RC7528 NEC-Micro UPA2002 Signetics JlA758 Sanyo LA1352 

SiliconG SG7528 RIFA PB0352304 TI SN76111 Sprague ULN-2111 G 
Thomson-CSF SFC2528 PB0352314 SN76131 Exar XR4739 ULN-2136 

SN75322 National OS75322 Sanyo LB1232 Fairchild JlA739 TI SN76642 

~ SN75324 National OS75324 SGS L202 JlA749 SN76643 

SN75325 Motorola MC75325 Signetics NE56202 Motorola MC1339 SN76650 .. / 
National OS75325 SiliconG SG2002 Iialional W13D3 3325 SN76675 /lztlml U.13075 3325,3327 ? 

SiliconG SG75325 Sprague ULN-2002 
Raytheon . RC4739 RCA CA3075 @ 

SN75361 National OS75361 ULN-2022 SGS TBA231 SN76676 RCA CA3076 

TI SN75361A ULS-2002 
TI SN76149 SN76689 Hitachi HAl137 

~ SN75361A National OS75361 TI ULN2002 
SN76149 Exar XR4739 LA1230 

TI SN75361 Toshiba TD62002 
Fairchild JlA739 Motorola MC1389 ~ 

SN75362 National OS75362 SN75468 Exar XR2003 
JlA749 National CA3089 

@ SN75365 Motorola MC75365 XR2203 3200 
Motorola MC1339 LI.I3089 3325.3327 

National OS75365 XR2204 3200 
!lalional W1303 3325 RCA CA3089 

SN75368 Motorola MC75358 Fairchild 9667 
Raytheon RC4739 Sanyo LA1230 

MC75368 9668 
SGS TBA231 LA3089 ~ 

SN75430 Fairchild 75430 MC1413 
TI SN76131 SGS TCA3089 ...:....~ 

SN75450 Fa"irchild 75450 Uolorola 1.IC1413 2753 
SN76177 National LM377 TDA1200 
SN76227 Motorola MC1327 Signetics CA3089 

Motorola MC75450 1,IC1416 2753 TOA 1327 Siliconix CA3089 
National OS75450 ULN20003 SN76242 RCA CA3070 SN85189 AMO MC1489 
SiliconG SG75450 ULN2003 SN76243 RCA CA3071 Exar XR1489 '----

SN75450A Hitachi H075450A ULN2004 TI SN76246 Xn1489A 3188 
SN75451 Fairchild 75451 RIFA PB0352303 SN76246 RCA CA3071 Fairchild JlA1489 

Motorola MC75451 Sanyo LB 1233 TI SN76243 JlA1489A 
National OS75451 LB1234 SN76266 National LM3066 Hitachi H075189 
SiliconG SG75451 " SGS L203 RCA CA3066 I.lclorola r.!CI489 2753 

SN75451A Hitachi HD75451A L204 SN76267 RCA CA3067 1.1C1489A 2753 
SN75452 Fairchild 75452 Signetics ULN2003 SN76298 Motorola MC1398 National OS1489 

Hitachi H075452 ULN2004 RCA CA1398 OS1489A 
Motorola MC75452 SiliconG SG2003 SN76489 GI AY-3-8913 Signetics MC1489 
National OS75452 SG2004 SN76591 Motorola MC1391 MC1489A 
SiliconG SG75452 'Sprague ULN-2003 National LM1391 SiliconG SG1489 

SN75453 Fairchild 75453 ULN-2004 RCA CA1391 SG1489A 
Hitachi H075453 ULN-2023 SN76594 " Motorola MC1394 TI MC1489A 
Motorola MC75453 ULS-2003 National LM1394 SN75189 
National OS75453 ULS-2004 RCA CA1394 SN75189A 

LM75453 TI ULN2003 SN76600 Motorola MC1350 TBP18S030 AMO AM27LS19 
SiliconG SG75453 ULN2004 Thomson-CSF ESM 1350 AM27S19 

SN75454 Motorola MC75454 Toshiba TD62003 SN76635 National LM1820 Harris HM7603 
" National OS75454 T062004 RCA CA3123 1.11.11 5331-1 
SiliconG SG75454 SN75469 Sprague ULN-2024 SN76642 Fairchild ULN-2136 53LS081 

SN75460 Motorola MC75460 SN75470 SiliconG SG75470 Motorola MC1352 6331-1 3826 
National OS75460 SN75471 Fairchild 75471 MC1357 63LS081 
SiliconG SG75460 SiliconG SG7541 RCA CA1352 National OM54S288 

SN75461 Fairchild 75461 SG75471 CA2111 OM74S288 
Motorola MC75401 SN75472 Fairchild 75472 CA3014 01.17578 

MC75461 SiliconG SG7542 Sanyo LA 1352 OM8578 
National OS75461 SG75472 Sprague UUJ-2111 Signetics 82S123 
SiliconG SG75461 SN75473 SiliconG SG7543 ULN-2136 N82S123 

SN75462 Fairchild 75462 SN75474 SiliconG SG7544 TI SN76643 S82S123 
Motorola MC75402 SN75475 Motorola MCI472 SN76650 Supertex MM74S288 

MC75462 Sprague UON-5712 SN76669 SM74S288 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Texas Instruments (Cont'd) TBP24S41M AMD AM27S33 TBP24SA10 TI TBP24SA10M TBP28S166 Signetic~ , 82S191 
AM27S33M 440.3957 N82S191 

TBP18S030 TI TDPI8S03Dr.1 AM27S41 TBP24SA 10M AMD AM27S20 S82S191 
440.3955 Fairchild 93453 Fairchild 93417 Supertex MM82S191 

TBP18S030M AMD AM27LS19 93453C Fujitsu MB7057 ,SM82S191 
AM27S19 93453M Harris HM7610 TBP28S2708 Harris HM7608 

Harris HM7603 Fujitsu MB7122 HM7S10-2, 3696 Raytheon 29635 
MMI 5331-1 MB7134 Intel M3601 Signetics N82S2708 

53LS081 Harris HM76165 MMI 5300-1 S82S2708 
6331-1 3826 HM7643 6300-1 3826 TBP28S41 AMD AM27S33 
63LS081 H"'7643-2 3705 National DM54S387 AM27S33M 

National DM54S288 HM7643A DM74S387 AM27S41 
DM74S288 Hitachi HN25045 Raytheon 29660 Fairchild 93453 
DM7578 Intel 3625A Signetics N82S126 93453C 
DM8578 M3625 5825126 93453M 

Signetics 82S123 MMI 5353 TI , TBP24SA10 Fujitsu MB7122 
N82S123 53S1641 3836 440.3967 MB7134 
S82S123 6353-1 3826 TBP24SA41 AMD AM27S32 Harris HM76165 

Supertex MM74S288 63S1641 Fairchild 93452 HM7643 
SM74S288 3826.3836 Fujitsu MB7121 HI,17643-2 3705 

TI TBP18S030 Motorola MCM7643 Harris HM7642 HM7643A 
440.3965 MCM7643M HM7642-2 3705 Hitachi HN25045 

TBP18SA030 AMD AM27S18 National 745573 Intel M3605 Intel 3625A 
Harris HM7602 DM54S573 MMI 5352-1 M3625 
MMI 5330-1 DM54S573A 6352 MMI 5353 

6330-1 3826 DM74S573 National DM54S572 53S1641 3836 

~ 
63LS080 NEC-Micro IlPB426 DM74S572 6353-1 3826 

',' National DM54S188 Raytheon 29641 Raytheon 29640 63S1641 
'::,', DM59S188 Signetics 82HS137 Signetics N82S136 3826.3835 

~. 
DM74S188 82S137 S82S136 Motorola MCM7643 ,,' ,"Nt',,; N82S137 ·'!:'X·;', DM7577 TI TBP24SA41M MCM7643M 

~Ii 
DM7588 S82H5137 ' 440.396B National 74S573 
DM8577 S82S137 TBP24SA41M AMD AM27S32 DM54S573 

::'" , 
Signetics N82S23 TI TBP24S41 Fairchild 93452 DM54S573A ~::~ 0:' 

S82S23 
440.3958 Fujitsu MB7121 DM74S573 

Supertex MM74S188 
TBP28S41 Harris HM7642 NEC-Micro IlPB426 ":\/ ' 

SM74S188 
TBP28S41M Hr.I7642-2 3705 Raytheon 29641 ;',:t. 

TI TBP5A030M 
TBP24S81 AMD AM27S185 Intel M3605 Signetics 82HS137 

,.II .' TBP24S10 AMD AM27S11 
Fujitsu MB7128 3679 MMI 5352-1 82S137 

~-"::~r. - . Harris HM7685 

'I 
AM27S21 HP.I7685-2 3714 

6352 N82S137 
Harris HM7611 MMI 53101 

National DM54S572 S82HS137 
Hr.17611-2 3696 63101 

DM74S572 S82S137 
,': . Intel M3621 63S841 3826.3833 

Raytheon 29640 TI TBP24S41 
Intersil IM5623 Motorola MCM7685 Signetics N82S136 440.3968 '. MMI 5301-1 National DM77S185 S82S136 TBP24S411,I 

~'"};l~' TI TBPZ4SA41 440.3968 
t, "II ,~! , ." 6301-1 3826 DM87S185 

,',';"" ".'" National DM54S287 Raytheon 29651 
440,3968 TBP28S41M 

";-.z" DM74S287 29651A TBP24SA81 AMD AM27S184 TBP28S41M AMD AM27S33 

,"':4::; DM76L97 29651AM Fujitsu MB7127 AM27S33M 

:d~ 
DM86L97 Signetics 82HS185 Harris HM7684 AM27S41 

Raytheon 29661 N82S185 MMI 53100 Fairchild 93453 

Signetics N82S129 S82HS185 63100 93453C 

":';.~ 
S82S129 S82S185 Motorola MCM7684 93453M 

TBP24S41 AMD AM27S33 TI SN54S454 National DM775184 Fujitsu MB7122 
;;,"e:~ AM27533M SN74S454 DM87S184 MB7134 

r 
AM27S41 TBP24S81M Raytheon 29650 Harris HM76165 

'\:~;'cj, ' Fairchild 93453 440.3968 Signetics N82S184 HM7643 

93453C TBP24S81M AMD AM27S185 TBP28L22 MMI 5309-1 HM7643-2 3705 

93453M Fujitsu I.IB7128 3679 6309-1 3826 HM7643A 
L......::..-:.. - TI TBP28L22U Hitachi HN25045 

Fujitsu MB7122 Harris HM7685 

MB7134 HI,\7685-2 '3714 440.3969 Intel 3625A 

Harris HM76165 MMI 53101 TBP28L22M MMI 5309-1 M3625 

HM7643 63101 6309-1 3826 MMI 5353 

H~\7643-2 3705 63S841 3826.3833 TI TBP28L22 53S1641 3836 
Motorola MCM7685 440.3969 6353-1 3826 

HM7643A 
National DM77S185 TBP28L86 Fairchild 93L451 63S1641 

Hitachi HN25045 
DM87S185 Signetics N82LS181 3826.3836 

Intel 3625A 
Raytheon 29651 S82LS181 Motorola MCM7643 

M3625 29651A TBP28LA22 MMI 5308-1 MCM7643M 
MMI _5353 

29651AM 6308-1 3826 National 74S573 
53S1641 3836 Signetics 82HS185 TI TBP28LA22P.' DM54S573 
6353-1 3826 N82S185 440.3969 DM54S573A 
63S1641 S82HS185 TBP28LA22M MMI 5308-1 DM74S573 

3826,3836 S82S185 6308-1 3826 NEC-Micro IlPB426 
Motorola MCM7643 TI SN54S454 TI TBP28LA22 Raytheon 29641 

MCM7643M SN74S454 440.3969 Signetics 82HS137 
National 74S573 TBP24S81 TBP28S166 AMD AM27S191 82S137 

DM54S573 440,3968 Fairchild 93511 N82S137 
DM54S573A TBP24SA10 AMD AM27S20 93Z511 S82HS137 
DM74S573 Fairchild 93417 Fujitsu 7138 S82S137 

NEC-Micro IlPB426 Fujitsu MB7057 MB7138 TI TBP24S41 
Raytheon 29641 'Harris HM7610 MBM7138 440.3968 
Signetics 82HS137 HM7610-2 3696 Harris HM76161 TBP24S411.1 

82S137 Intel M3601 Hitachi HN25169 440.3968 
N82S137 MMI 5300-1 Intel 3636B TBP28S41 
S82HS137 6300-1 3826 M3636 TBP28S42 AMD AM27S29 
S82S137 National DM54S387 National 87S191 Fujitsu MB7124 

TI TBP24S411.1 DM74S387 DM77S191 MBM7124 
440.3968 Raytheon 29660 DM87S191 Harris HM7649 

TBP28S41 Signetics N82S126 Raytheon 29681 MMt 5349-1 
TBP28S41M S82S126 29681A 6349-1 3826 

~Dlscontmued 
Bold face device numbers indicate manufacturers data is provided ,in the IC Master on the pages noted, 
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Texas Instruments (Cont'd) TBP28586 5upertex 5M825181 TBP285A86M Motorola MGM7680 TM52147 AMD 9147 
TI TBP28586M National DM775180 AMI 4017 

TBP28542 Motorola MGM7649 TBP28586M AMD AM27P5181 DM875180 Fujitsu MBM2147 
National DM545472 AM275181 DM875229 Hitachi HM4847 

DM745472 AM275181M NEG-Micro pPB408 111.16147 3789 
Raytheon 29621 AM275281 Raytheon 29630 Intel 2147 
5ignetics N825147 Fairchild 93451M 5ignetics N825180 Intersil 2147 

5825147 93Z451 3652 5825180 ITT 4547 
TI DM545472 F93451 TI TBP285A86 Motorola MGM2147 

TBP28S421.1 Fujitsu 1.IB7132 3679 TBP5A030M AMD AM27518 National MM2147 
440.3975 1.IB7132H 3679 Harris HM7602 NEG-Micro pPD2147 

TBP28542M AMD AM27529 Harris HM7681 MMI 5330-1 Syncrtek SY2147 3941 
Fujitsu MB7124 111.17681-2 3711 G330-1 3326 Toshiba TMM315 

MBM7124 Hitachi HN25089 63L5080 Universal UM2147 
Harris HM7649 Intel 3628 National DM545188 TM52508 Harris HM6758 
MMI 5349-1 3628A DM595188 TI TM52758 

6349-1 3826 3628B DM745188 TM52516 AMD 2716 
Motorola MGM7649 M3628 DM7577 Fairchild F2716 
National DM545472 MMI 5381-1 DM7588 Fujitsu MBM2716 

DM745472 6381-1 3826 DM8577 llitachl 1111462716 3789 
Raytheon 29621 Motorola MGM7681 5ignetics N82523 Inlel 2716 3818.3822 
Signetics N825147 National 875181 582S23 M2716 

5825147 DM775181 5upertex MM745188 Mitsubishi M5L2716 

TI DM545472 DM875181 
5M745188 Mostek MK2716 

TBP28S42 DM875228 
TI TBP185A030 Motorola MGM2716 

440.3975 Raytheon 29631 
TIM8228 AMD 8228 National MM2716 

TBP28546 AMD AM27531 Intel 8228 NEG-Micro pPD2716 
Fairchild 93448 

29631A National DP8228 OKI 1.ISI.12716 3873 
,-----.. 

Fujitsu MB7126 
29631AM IN58228 Panasonic MN2716 

Harris HM7641 29633 NEG-Micro pPB8228 5G5 M2716 

Intel M3624 5ignetics 825181 TI SII748428 946 TM52532 llilachl HIl462532 3789 

MMI 5341-1 82H5181 TIM8238 AMD 8238 Motorola MCM2532 

6341-1 3826 N825181 Intel 8238 National 1'.11'.12532 ''--

Motorola MCM7641 582H5181 National DP8238 NMC2532 
p,:;: 

National DM545474 5825181 IN58238 TDA2530 S 
DM745474 5upertex 51.1825181 . NEC-Micro pPB8238 TDA2532 I 
DM775474 TI TBP28586 TI SII748438 946 Plessey TDA2530 ~ 
DM875474 TBP285A42 AMD AM27528 TL072 Exar XR072 Siemens TDA2530 ! I 

Raytheon 29625 Fujitsu MB7123 Fairchild pAF772 5ignetics TDA2530 l:!:!: 
5ignetics N825141 MB7124 PMI OP-25 TDA2532 ~) 

5825141 MC7124 TL074 Exar XR074 5i1iconG 5G2532 

TI TBP28S46r.' Harris HM7648 Motorola MC34004 Universal UM2532 

~ 440.3976 MMI 5348 lIational LF347 3309.3326 TM52564 5upertex GM6400 

TBP28546M AMD AM27531 6348 TI TL084G TM52708 AMD 2708 
Fairchild 93448 National DM545473 TL080 RCA CAOSO 3348 Fairchild F2708 
Fujitsu M87126 DM745473 n081 Fairchild pAF771 Hitachi HN462708 @ 
Harris HM7641 Raytheon 29620 RCA CADS I 3348 Motorola MC27A08 
Intel M3624 5ignetics N825146 TL081AC r.!olorola 1.1C34001B 3293 MCM2708 

~I MMI 5341-1 5825146 TL081C 1.lulcrela 1.1C34001 3293 National MM2708 
6341-1 3826 TBP285A46 AMD AM27530 TL081M r.~~lcrcI3 1.!C350010 3293 tJEG-EA EA2708 

Motorola MCM7641 Fairchild 93438 TL082 Exar XROS2 3206 Panasonic MN2708 

~ 
National DM545474 Harris HM7640 RCA CAOS2 3348 Rockwell 2708 

DM745474 Intel M3604 TL082AC 1.lotorola 1.1C34002B 3293 5G5 M2708 
DM775474 MMI 5340-1 TL082BG r.lotcrola 1.1C34002A 3293 TMS2758 Harris HM6758 
DM875474 6340-1 3826 TL082C 1.lolorola l,lC34002 3293 TI TM52508 ,-'I 

Raytheon 29625 National DM545475 TL082M I.lolorola 1.1C35002B 3293 TM54016 AD AD515 n -...... ' 
5ignetics N825141 DM745475 TL083 Exar XR033 3206 Burr-Brown 3528 

5825141 DM775295 RCA CAOll3 3348 Fairchild F3528 
TI TBP28S46 DM775475 TL084 Exar XROS4 3206 Fujitsu MB8128 

440.3976 DM875295 
Fairchild IlAF774 /,188416 3676 

TBP28586 AMD AM27P5181 DM875475 RCA CAOB4 334B Harris HM6116 
AM275181 5N545475 

TL084AC I.lelorola 1.:C340048 3293 Hitachi HM6116 
AM275181M TL084BC r.'olorola 1.1C34004A 3293 IDT IDT6116 
AM2752~1 

5N745475 TL084C Exar XR074 MicroPwr MP6116 
Fairchild 93451M Raytheon 29624 Motorola MC34004 Mitsubishi M5K8725 

93Z451 3652 5ignetics N825140 lIalicnal LF347 3309.3326 NEC-Micro IlPD446 
F93451 5825140 TI TL074 OKI l.m.1212l1 3073 

Fujitsu 1.107132 3679 TBP285A86 AMD AM275180 TL084M Motorola MC35004 I.1Sr.l5128 3873 
1.197132H 3679 AM275280 TL 182 Intersil DG182 RCA CDM6116 

Harris HM7681 Fairchild 93450 5iliconix DG182 5ynertek 5Y2128 
H1.I7681-2 3711 93Z450 3652 TL 185 Harris HI5045 5Y2129 

Hitachi HN25089 Fujitsu r.::l7131 3679 Intersil DG185 Toshiba TG5516 
Intel 3628 Harris HM7680 IH5045 TMM2016 

3628A MMI 5380-1 5iliconix DG185 TM54043 AMD 2112 
3628B 6380-1 3826 DG5045 5ynertek 5Y2112 
M3628 Motorola MCM7680 TL 188 Harris HI5042 TM54044 AMD 4044 

MMI 5381-1 National DM775180 Intersil DG18S 9244 
6381·1 3826 DM875180 IH5042 AM9244E 

Motorola MCM7681 DM875229 5iliconix DG188 EMM 4044 
National 87S181 NEC-Micro IlPB408 DG5042 Fujitsu 4044 

DM775181 Raytheon 29630 TL431 Fairchild 1lA431 Hitachi HI,14315 3789 
DM875181 5ignetics N825180 Motorola TL431 Intel 2141 
DM875228 5825180 TL493 Motorola TL493 2141-2 

Raytheon 29631 TI TIIP28SA861.1 3978 TL494 Fairchild 1lA494 Intersil IM7141 
29631A TBP28SA86M AMD AM275180 Motorola TL494 Mostek MK4104 
29631AM AM275280 TL495 Motorola TL495 Motorola MCM6641 
29633 Fairchild 93450 TL514 Motorola MC1414 MCM66L41 

5ignetics 825181 93Z450 3652 lIalional Ll.11414 3317 National . MM2141 
82H5181 Fujitsu 1.107131 3679 TI TL720 MM5257 
N825181 Harris HM7680 TL720 Motorola MC1414 NMC2141 
582H5181 MMI 5380-1 lIalicnal U.11414 3317 NEC-Micro IlPD4104 
S825181 6380-1 3826 TI TL514 IlPD4104-3 

• Dlscontmued The manufacturers report their deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications conSidering your reqUirements. 
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Texas Instruments (Cont'd) TMS4164 Motorola MCM6664 TMS9981 AMI S9981 ULN2003 RIFA PBD352303 
MCM6665 TMS9995 AMI S9995 Sanyo LB1233 

TMS4044 RCA CDM5104 National NMC4164 TP4000 LO 1234 
Zilog 6104 NEC-Micro /lPD4164 Series RCA CD4XXX SGS L203 

Z6104 Toshiba TMM4164 TP4000 series Fairchild 34XXX L204 
TMS4045 AMD 2114 TMS4516 AMD AM4516 F4XXX Signetics ULN2003 

9114 Fujitsu MB8118 Hitachi HD14XXX ULN2004 
CSG MCS2114 Hitachi HM4816 Motorola MC14XXX SiliconG SG2003 

MPS2114 HM4816A National CD4XXX SG2004 
EMM 2114 Intel 2118 OKI MSM4XXX Sprague ULN-2003 
Fairchild F2114 Intersil IM7118 SGS HCF4XXX ULN-2004 
Fujitsu MB8114 Mostek 4516 SSS stL4XXX ULN·2023 
GTEMicro 2114 MK4516 Solitron CM4XXX ULS-2003 
Hitachi 472114 National NMC5295 Toshiba TC4XXX ULS-2004 

HM2114 NEC-Micro 2118 TP4002 Fairchild F4002 TI SN75468 
HM472114 TMS4732 AMD 9232 Hitachi HD14002 ULN2004 

Intel 2114 AMI S68322 Motorola MC14002 Toshiba TD62003 
2114A S58A332 National CD4002 TD62004 

Intersil 2114 CSG MPS2332 RCA C04002 ULN2004 Exar XR2003 
IM2114 Fairchild F3532 SGS HC'F4002 XR2203 3200 

MicroPwr MP2114 GI R03-9332 Signetics HEF4002 XR2204 3200 
MP2114C GTEMicro 2332 SSS SCL4002 Fairchild 9667 

Mitsubishi M5L2114 Intersil IM7332 Solitron CM4002 9668 
Motorola MCM2114 Motorola MC68332 Toshiba TC4002 MC1413 

MCM21L 14 MCM68332 UCN4810 Fairchild F4068 I.lotcrola l,lC1413 2753 
National MM2114 I.ICI,168A332 3840 Hitachi HD14068 1,IC1416 2753 
NEC-Micro /lPD2114 National MM52132 Motorola MC14068 ULN20003 
OKI l,lSI.I2114 3873 NEC-EA EA8332 RCA CD4068 ULN2003 
Panasonic MN2114 NEC-Micro /lPD2332 SGS HCF4068 ULN2004 
Supertex CM2114 RCA CDM5333 Signetics HEF40G8 RIFA POD352303 
Synsrlsk SY2114 3941 Rockwell R2332 SSS SCL4068 Sanyo LB1233 
TI TMS40L45 SiliconG SG3532 SCL4412 LB1234 
Toshiba TMM314 SMC ROM4732 Solitron CM4068 SGS L203 

TMM314A Synarlak SY2332 3950 Toshiba TC4068 L204 
TMS40L45 AMD 2114 TI 4732 UON2841 Sprague UON-2841 Signetics ULN2003 

9114 Toshiba TMM333 UDN2842 Sprague UDN-2842 ULN2004 

CSG MCS2114 Universal UM2332 UDN2843 Sprague UDN-2843 SiliconG SG2003 

MPS2114 TMS4764 AMD 9264 UDN2844 Sprague UON-2844 SG2004 

EMM 2114 9265 UDN2845 Sprague UON-2845 Sprague ULN-2003 

Fairchild F2114 AMI S68364 UDN2846 Sprague UDN-2846 ULN-2004 

Fujitsu MB8114 S68A364 3613 ULN2001 Exar XR2001 ULN-2023 

GTEMicro 2114 GTEMicro 2364 XR2201 3200 ULS-2003 

Hitachi 472114 Intel 2364 Fairchild 9665 ULS-2004 

HM2114 Intersil IM7364 Mitsubishi M54524 TI SN75468 

HM472114 MicroPwr MP2364 I.lolorola 1.1C1411 2753 ULN2003 

Intel 2114 Mostek MK36000 ULN2001 Toshiba TD62003 

2114A 1,1010rola I.lCI.168364 3840 XR2201 T062004 

Intersil 2114 National MM52164 NEC-Micro UPA2001 ULN2005A Spragua UlIl-2005A 2843 

IM2114 MM5235 RIFA PBD352301 ULN2064 . Sprague ULN-2064 

MicroPwr MP2114 NEC-EA EA8364 PBD352311 Toshiba T062064 

MP2114C LA8364 
Sanyo LB1231 ULN2065 Sprague ULN-2065 

Mitsubishi M5L2114 NEC-Micro /lPD2364 
SGS L201 ULN2066 Sprague ULN-2066 

Motorola MCM2114 Rockwell R2364 
Signetics ULN2001 ULN2067 Sprague ULN-2067 
SiliconG SG2001 ULN2068 r,1010rola ULlI2068 2753 MCM21L 14 SGS M36000 SG3851 Sprague ULN-2068 National , MM2114 Signetics 2364 Sprague ULN-2001 ULN2069 Sprague ULN-2069 

I 
NEC-Micro /lPD2114 2664A ULN-2021 ULN2074 Motorola ULN2074 
OKI I.1SI,I2114 3873 SMC ROM36000 ULS-2001 Sprague ULN-2074 
Panasonic MN2114 Synertek SY2364 ULS-2011 Toshiba TD62074 
Supertex CM2114 Toshiba TM2364 TI SN75466 ULN2075 Cnr.,nllO ULN-2075 
Synarlsk SY2114 3941 TMS8080 AMD 9080 

vt-l, u~uv 

Toshiba TD62001 XR4151 Exar XR4151 3193 
TI TMS4045 9080A TD62101 Raytheon RC4151 
Toshiba TMM314 AM9080 ULN2002 Exar XR2002 RM4151 

TMM314A Intel 8080A XA2202 3200 RV4151 
TMS4108-15 National MM5298 D8080 Fairchild 9666 XR4152 Raytheon RV4152 
TMS4116 AMD 9016 MD8080 MC1412 XR4156 AMD LM148 

AM9016 P8080 Mitsubishi M54525 LM248 
Fairchild F16K National DP8080A 1,1010rola 1,\C1412 2753 LM348 

F4116 INS8080A ULN2002 Exar XR4212 
Fujitsu MB8116 NEC-Micro /lPD8080 NEC-Micro UPA2002 Harris HA-4741 
Hitachi HM4716 TI TMS8080A RIFA PBD352304 MicroPwr MP5511 
Intel 2117 TMS8080A AMD 9080 PBD352314 Motorola MC4741 
Intersil IM7116 9080A Sanyo LB1232 National LM148 
ITT ITT4116 AM9080 SGS L202 LM248 
Mostek MK4116 Intel 8080A Signetics NE56202 LM348 
Motorola MCM4116 D8080 SiliconG SG2002 NEC-Electron /lPC4741 
National MM5290 MD8080 Sprague ULN-2002 PMI OP-ll 
NEC-Micro /lPD416 P8080 ULN-2022 Raytheon HA4741 
Panasonic MN4116 National DP8080A ULS-2002 LM148 
SGS M4116 INS8080A TI SN75467 LM348 
Siemens HYB4116 NEC-Micro /lPD8080 Toshiba TD62002 RC4156 
Signetics 2690 TI TMS8080 ULN2003 Exar XR2003 ' RM4156 

2960 TMS9900 . AMI S9900 XR2203 3200 TI LM148 
Signetics 2960 TMS99000 AMI S99000 XR2204 3200 LM248 
Sprague UCN4116 TMS9901 AMI S9901 Fairchild 9667 uA2240 Exar XR2240 
Toshiba TMM416 TMS9902 AMI S9902 9668 Fairchild /lA2240 
Zilog Z6116 TMS9903 AMI S9903 MC1413 Intersil ICL8240 

TMS4164 Fairchild F64K TMS9904 AMI S9904 I.lolcrola 1,\C1413 2753 uA709 Fairchild /lA709 
Fujitsu MB8264 TMS9927 SSS SND5027 1.1C1416 2753 Hitachi HA1303 

MB8265 SMC CRT5027 ULN20003 Motorola MC1709 
Hitachi HM4864 TMS9940 AMI S9940 ULN2003 National LM1709 
Intel 2164 TMS9980 AMI S9980 ULN2004 LM709 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Texas Instruments (Cont'd) IlA741 Mostek MK3871 IlA7812 Lambda LMC7812 IlA78M05 Sanyo L78M05 
Motorola LM741 LIlA7812 uA78M06 Fairchild IlA78M06 

IlA709 NEC·Electron IlPC255 MC1741 ','otorola I.IC7812 3294 Motorola MC78M06 
IlPC55 National LM741 National LM7812 Sanyo L78M06 

Raytheon RC709 NEC·Electron IlPC 151 NEC·Electron IlPC7812 uA78M08 Fairchild IlA78M08 
RM709 IlPC741 SGS L7812 Motorola MC78M08 

RCA CA3038 PMI OP·02 SiliconG SG7812 NEC·Electron IlPC78M08 
Thomson·CSF SFC2709 OPOI Toshiba TA78012 NEC·Micro IlPC78M08 
Toshiba TA7502 PM741 uA7815 Fairchild IlA7815 Sanyo L78M08 

uA710 Fairchild IlA710 SSS741 IlA78L 15 uA78Ml0 Fairchild IlA78Ml0 
MicroPwr COMp·Ol Raytheon RC741 Lambda LMC7815 uA78M20 Motorola MC78M20 

COMp·02 RM741 LIlA7815 uA78M24 Fairchild IlA78M24 
Motorola LM710 RCA CA3056 I,'olorola 1,1C7815 3294 Motorola MC78M24 

MC1710 CA741 MC78L 15 Sanyo L78M24 
llalional LImo 3317 Signetics IlA741 lIational lI.l340·15 3299 uA7905 Fairchild IlA7905 
PMI CMp·Ol SiliconG SG300 LI,'340LA·15 3299 IlA79M05 

CMp·02 SG741 LM340T·15 Lambda LMC7905 
Raytheon RM710 Thomson·CSF SFC2741 LM7815 LIlA7905 
SiliconG SG710 Toshiba TA7504 LM78L 15 Motorola MC7905 
Thomson·CSF SFC2710 uA747 AMD 747 NeC·Electron IlPC7815 National LM320MP5 

uA711 Fairchild IlA711 Fairchild IlA747 IlPC78L 15 LM7905 
Motorola MC1711 Hitachi HA 17747 SGS L7815 LM79M05 
lIalional L1.1711 3317 Motorola MC1747 SiliconG SG340·15 SiliconG SG120·5 
SiliconG SG711 National LM747 SG7815 SG320·05 
Thomson·CSF SFC2711 NEC·Electron IlPC251 TI LM340·15 SG320p·5 

uA714 AMD LM108 PMI OP·04 IlA78L 15 SG7905 
AD ADIOS 3153 PM747 Toshiba TA78015 uA7906 Lambda LMC7906 
Fairchild IlAl08 Raytheon RC747 uA7818 Fairchild IlA7818 Motorola MC7906 

r-

IlA725 RM747 Lambda LMC7818 uA7908 Fairchild MC7908 
Intel ISBC108 RCA CA747 NEC·Electron IlPC781B IlA7908 
Intersil ICL 108 Signetics IlA747 SiliconG SG340·18 IlA79M08 

LM108 SiliconG SG747 SG7818 Lambda LMC7908 
MicroPwr MP5501 TeledyneS 747 TI LM340·18 LIlA7908 

I 
MP5505 uA747·1 Fairchild IlA747·1 uA7824 Fairchild IlA7824 Motorola MG7908 
I.IP5508 401.3292 uA748 AMD 748 Lambda LMG7824 SiliconG SG7908 
OP·05 LM201 LIlA7824 TI IlA79M08 
OP08 AD AD201 Motorola MC7824 uA7912 Fairchild IlA7912 

Motorola LM108 Fairchild IlA201 NEG·Electron IlPG7824 IlA79M12 
National LM108 IlA748 SGS L7824 Motorola MG7912 

... 
LM108A Intersil LM748 SiliconG SG7824 National LM120·12 -I 

NEG· Electron IlPC154 IlA748 TI LM340·24 LM320MP12 
PMI OP·05 Motorola LM201 uA78L02 Fairchild IlA78L02 LM7912 I OP·06 MC1748 Motorola MC7802 LM79M12 

OP·07 National LM201 uA78L02A Fairchild IlA78L02A SiliconG SG120·12 
.. 

OP·08 LM748 uA78L05 Fairchild IlA78L05 SG320p·12 
OPOl Plessey SL748 Motorola MG78L05 SG7912 

0 

PM108 Raytheon RM748 National LM340LA·5 uA7915 Fairchild IlA7915 
PM725 RGA GA201 LM78L05 

Raytheon LM108 CA748 NEG·Electron IlPC78L05 
Lambda LIlA7915 ~ 

RC725 LM748 uA78L05A Fairchild IlA78L05A 
Motorola MG7915 

~ RM725 Signetics LM201 uA78L06 Fairchild IlA78L06 
National LM120·15 

RCA CA3493 3351 IlA748 Motorola MG78L06 LM320·15 

Signetics LM108 SiliconG SG201 TI IlA87L06 LM320T15 

SiliconG SG108 SG748 uA78L06A Fairchild IlA78L06A LM7915 

uA723 Fairchild IlA723 TI LM201 uA78L08 Motorola MG78L08 SiliconG SG120·15 ~ Hitachi HA17723 SN72748P NEG·Electron IlPC78L08 SG320·15 

Intersil LM723 Thomson·CSF SFC2201 uA78L08A Fairchild IlA78L08A SG7915 

r,'otorola /.IC1723 3295 SFC2748 uA78L09A Fairchild IlA78L09A uA7918 Lambda LIlA7918 

National LM723 uA777 SiliconG SG777 uA78L lOA Fairchild IlA78UOA Motorola MG7918 

Raytheon RC723 uA7805 AMD LM309 uA78L 12 Fairchild IlA78L 12 uA7924 Lambda LMG7924 

RM723 Fairchild IlA309 Motorola MC78L 12 Motorola' MG7924 "-

RGA GA723 IlA7805 Iialional U,'340LA·12 3299 uA79M06 Fairchild IlA79M06 

LM723 Lambda LLM309 LM78L 12 uA79M08 Fairchild MC7908 

SGS L 123 LMC7805 NEG·Eleclron IlPG78L 12 IlA7908 

Signetics IlA723 LIlA7805 uA78L 12A Fairchild IlA78L 12A IlA79M08 

SiliconG SG723 Motorola LM309 uA78L 15 Fairchild IlA7815 Lambda LMC7908 

Thomson·GSF SFC2723 MG7805 IlA78L 15 LIlA7908 

uA733 AMD AM592 National LM309 Lambda LMG7815 Motorola MC7908 

NE592 LM7805 LIlA7815 SiliconG SG7908 

SE592 NEC·Electron IlPC7805 I,'olorola I.lC7815 3294 TI IlA7908 

Fairchild IlA733 SGS L7805 ,MC78L 15 uA87106 Fairchild IlA78L06 

Hitachi HA 17733 L7810 lIalional l/.l340·15 3299 Motorola MG78L06 

Intersil IlA733 SiliconG SG309 LI.1340LA·15 3299 TI IlA78L06 

Motorola MG1733 SG340·05 LM340T·15 uA9636 Fairchild IlA9636 

NE592 SG340·5 LM7815 uA9636A Fairchild IlA9636A 

SE592 Thomson·CSF SFC2309 LM78L 15 uA9637 Fairchild IlA9637 

National LM733 Toshiba TA78005 NEG·Electron IlPC7815 uA9637A Fairchild IlA9637A 

Raytheon RM592 uA7806 Fairchild IlA7806 IlPC78L 15 uA9638 Fairchild IlA9638 

Signetics SE592 Lambda LMC7806 SGS L7815 uAA 170 Siemens IlAA170 

IlA733 LIlA7806 SiliconG SG340·15 uAA171 Siemens IlAA171 

SiliconG SG733 Motorola MC7806 SG7815 
uA741 AMD 741 SiliconG SG340·6 TI LM340·15 Thomson-CSF Components 

SSS741 SG7806 IlA7815 Corporation 
AD AD741 3153 uA7808 Fairchild IlA7808 Toshiba TA78015 
Fairchild 3871 Lambda LMC7808 uA78L 15A Fairchild IlA78L 15A ESM1350 Motorola MG1350 

IlA741 LIlA7808 uA78M05 Fairchild IlA78M05 TI SN76600 
Hitachi HA17741 I,'olorola 1,'C7808 3294 Motorola MC78M05 SFC2018 National LM3018 
Intersil AD741 NEG· Electron IlPC7808 National L1.1341·5 3300 RCA CA3018 

ICL741 SiliconG SG340·8 LM342·05 SFC2036 RCA CA3036 
MicroPwr MP5501 SG7808 LM78M05 SFC2054 Motorola CA3054 

1,'P5502 401.3292 TI LM340·8 NEG·Electron IlPC78M05 RCA CA3026 
OP·02 uA7812 Fairchild IlA7812 NEC·Micro IlPC78M05 CA3054 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Thomson-CSF Components 
Corporation (Cont'd) 

SFC2054 

SFC2101 

SFC2104 
SFC2105 

SFC2107 

SFC2109 

SFC2111 

SFC2201 

SFC2204 

SFC2205 

SFC2207 

SFC2209 

SFC2211 

• Discontinued 

SiliconG 
Sprague 
AMD 
AD 
Fairchild 
Intersil 
Motorola 
Raytheon 
Signetics 
SiliconG 
TI 
National 
AMD 
Fairchild 
Intersil 
National 
SiliconG 
AMD 
AD 
Intersil 
National 
Raytheon 
SiliconG 
TI 

Fairchild 
Motorola 
National 
SiliconG 
TI 
AMD 
AD 

SG3822 
ULN-2054 
LM10l 
AD10l 
!lAl0l 
AD10l 
LM10l 
LM10l 
LM10l 
SG10l 
LM10l 
LM104 
LM105 
!lAl05 
LM105 
LM105 
SG105 
LM107 
AD741S 
LM107 
LM107 
LM107 
SG107 
LM107 
SN55107 
!lAl09 
LM10a 
LM109 
SG109 
SN55109 
LMlll 
AD111 

Fairchild !lA 111 
Intersil LMlll 
MicroPwr COMP-Ol 

COMP-02 
Motorola LM 111 

3153 

IIalional LM111 3317 
PMI PMlll 
Raytheon LM 111 
Signetics LM 111 
SiliconG SG 111 
TI LMll1 
AMD 748 

LM201 
AD AD201 
Fairchild !lA20 1 

!lA748 
Intersil LM748 

!lA748 
Motorola LM201 

MC1748 
National LM201 

LM748 
Plessey SL 748 
Raytheon RM748 
RCA . CA201 

CA748 
LM748 

Signetics LM201 
!lA748 

SiliconG SG201 
SG748 

TI LM201 
SN72748P 
!lA748 

Thomson-CSF SFC2748 
National LM204 
SiliconG SG204 
AMD LM205 
National LM205 
SiliconG SG205 
AMD LM207 
National LM207 
RCA CA207 
SiliconG SG207 
TI SN55207 
Fairchild !lA209 
Lambda LLM209 
Motorola LM209 
National LM209 
SiliconG SG209 
AMD LM211 
AD AD211 
Motorola LM211 
llalional L",211 3317 
PMI PM211 
RCA LM211 

SFC2211 

SFC2301 

SFG2304 

SFC2305 

SFG2307 

SFC2309 

SFC2311 

SFC2524 
SFC2525 
SFC2528 

SFC2709 

Signetics 
SiliconG 
TI 
AD 

LM211 
SG211 
LM211 
AD301 

Fairchild LM301 
!lA301A 

Intersil AD301 
Motorola LM301 
National LM301 

LM301A 
NEC-Electron !lPC 157 

!lPG301 
Raytheon LM301 
RGA CA301 

LM301 
Signetics LM301 
SiliconG SG301 
TI LM301 

LM301A 
Toshiba TA7506 
National LM304 
NEG-Electron !lPG142 
SiliconG SG304 
AMD LM305 
Fairchild !lA305 
Intersil LM305 
National LM305 
NEG-Electron !lPG141 
SiliconG SG305 
AMD LM307 
AD AD741J 
Intersil LM307 
Motorola LM307 
National LM307 
Raytheon LM307 
RCA CA307 
SiliconG SG307 
TI LM307 
AMD LM309 
Fairchild !lA309 

Lambda 
!lA7805 
LLM309 
LMG7805 
L!lA7805 

Motorola LM309 

National 
MC7805 
LM309 
LM7805 

NEG-Electron !lPC7805 
SGS L7805 

SiliconG 

TI 
Toshiba 
AMD 
AD 

L7810 
SG309 
SG340-05 
SG340-5 
!lA7805 
TA78005 
LM311 
AD311 

Fairchild !lA2903 
!lA311 

Intersil LM311 
Motorola LM2903 

Nalional 
LM311 
LM2903 
L1.1311 

NEG-Electron !lPC271 
!lPC311 

PMI PM311 
Raytheon LM311 
RGA CA311 

LM311 
Signetics LM2S03 

SiliconG 
TI 

LM311 
SG311 
LM2903 
LM311 

Thomson-CSF SFC3111 
Thomson-CSF SFG2525 
Thomson-CSF SFG2524 
Motorola MC7528 
Raytheon RC7528 

, SiliconG SG7528 
TI SN7528 
Fairchild !lA 709 
Hitachi HA 1303 
Motorola MC1709 
National LM1709 

LM709 
NEG-Electron !lPC255 

!lPC55 
Raytheon RC709 

RM709 

IC P.!ashr ~h~ullcturBr R2;:llc8m8~t 

Pagi Davlce Source Device 

SFC2709 

SFC2710 

SFC2711 

SFG2723 

3153 

SFC2741 

3317 SFC2748 
3317 

SFC3111 

RGA 
TI 
Toshiba 
Fairchild 
MicroPwr 

Motorola 

tlaUml 
PMI 

Raytheon 
SiliconG 
TI 
Fairchild 
Motorola 
lIalional 
SiliconG 
TI 
Fairchild 
Hitachi 
Intersil 
Motorola 
National 
Raytheon 

RGA 

SGS 
Signetics 
SiliconG 
TI 
AMD 

AD 
Fairchild 

CA3038 
!lA709 
TA7502 
!lA710 
COMP-01 
COMP-02 
LM710 
Mcmo 
LImo 
CMP-Ol 
CMP-02 
RM710 
SG710 
!LA710 
!lA711 
MC1711 
W711 
SG711 
!lA711 
!lA723 
HA17723 
LM723 
I.Ie1723 
LM723 
RC723 
RM723 
CA723 
LM723 
L 123 
!lA723 
SG723 
!lA723 
741 
SSS741 
AD741 
3871 
!LA741 

Hitachi ' HA 17741 
Intersil AD741 

ICL741 
MicroPwr MP5501 

1,IP5502 
OP-02 

Mostek MK3871 
Motorola LM741 

MC1741 
National LM741 
NEC-Electron !lPC151 

!lPC741 
PMI OP-02 

OPOl 
PM741 
SSS741 

Raytheon RC741 
RM741 

RCA CA3056 
CA741 

Signetics !lA 741 
SiliconG SG300 

SG741 
TI !lA741 
Toshiba TA7504 
AMD 748 

LM201 
AD AD201 
Fairchild !lA20 1 

!lA748 
Intersil lM748 

!lA748 
Motorola LM201 

MC1748 
National LM201 

LM748 
Plessey SL748 
Raytheon RM748 
RGA CA201 

CA748 
LM748 

Signetics LM201 
!lA748 

SiliconG SG201 
SG748 

TI LM201 
SN72748P 
!lA748 

Thomson-CSF SFC2201 
AMD LM311 
AD AD311 
Fairchild !lA2903 

!lA311 

IC P.luter t.hnufacturar Ra~lacament ICMuhr 
PaQe Page Device Source Device 

SFC3111 

3317 

3317 
TBABOO 

TBA820 

3295 TBA830 
TCA900 

Intersil LM311 
Motorola LM2903 

LM311 
lIalional Ll.12903 

U1311 
NEC-Electron !lPC271 

!lPC311 
PMI PM311 
Raytheon LM311 
RCA CA311 

LM311 
Signetics LM2903 

LM311 
SiliconG SG311 
TI LM2903 

LM311 
Thomson-CSF SFC2311 
Fairchild TBABOO 
Plessey TBA800 
SGS TBA800 
SGS TBA820 
TI SN76001 
SGS TBA830 
SGS TCA900 

3317 
3317 

Toshiba America 

3153 

401.3292 

~ TA7084 
TA7085 
TA7157 

TA7502 

TA7504 

TA7506 

Motorola MC1461 
Motorola MC 1463 

XR1310 
HA1156 

Exar 
Hitachi 
Halional 
RGA 

L1.11310 3325.3328 
GA1310 

Sanyo 
Sprague 

TI 

LA3350 
ULN-2211 
ULN-3810 
SN76115 

Fairchild !lA709 
Hitachi HA 1303 
Motorola MC1709 
National LM1709 

LM709 
NEC-Electron !lPC255 . 

!lPC55 
Raytheon RC709 

RM709 
RCA CA3038 
TI !lA709 
Thomson-CSF SFC2709 
AMD 741 

SSS741 
AD AD741 
Fairchild 3871 

Hitachi 
Intersil 

!lA741 
HA17741 
AD741 
ICL741 

MicroPwr MP5501 

3153 

~P5502 401.3292 
OP-02 

Mostck MK3871 
Motorola LM741 

MC1741 
National LM741 
NEC-Electron !lPC 151 

!lPC741 
PMI OP-02 

OPOl 
PM741 
SSS741 

Raytheon RC741 
RM741 

RCA CA3056 
CA741 

Signetics !lA741 
SiliconG SG300 

SG741 
TI !lA741 
Thomson-CSF SFC2741 
AD AD301 
Fairchild LM301 

!lA301A 
Intersil AD301 
Motorola LM301 
National LM301 

LM301A 
NEG-Electron !lPC157 

!lPG301 
Raytheon LM301 
RCA CA301 

LM301 

Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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TO!lhiba America (Cont'd) TC4007 Hitachi HD14007 TC4016 MicroPwr MP7516 TC4018 SGS HCF4018 
Motorola MC14007 Motorola MC14016 Signetics HEF4018 

TA7506 Signetics LM301 National CD4007 MC14066 SSS SCL4018 
SiliconG SG301 RCA CD4007 National CD4016 Solitron CM4018 
TI LM301 SGS HCF4007 CD4066 TC4019 Fairchild F4019 

LM301A Signetics HEF4007 RCA CD4016 National CD4019 
Thomson-CSF SFC2301 SSS SCL4007 CD4066 OKI MSM4019 

TA7607 RCA CA7607 Solitron CM4007 San yo LC4016 RCA CD4019 
TA7611 RCA CA7611 TC4008 Fairchild F4008 LC4066 Sanyo LC4019 
TA7613 Hitachi HA 12402 Hitachi HD14008 SGS HCF4016 SGS HCF4019 

Motorola MC14094 Motorola MC14008 HCF4066 Signetics HEF4019 
RCA CD4094 National CD4008 Signetics HEF4016 SSS SCL4019 
Sprague ULN-2204 MM74C83 HEF4066 Solitron CM4019 
Telefunken TDA1083 RCA CD4008 N4066 TC40192 Fairchild F4029 

TA78005 AMD LM309 SGS HCF4008 SSS SCL4016 Motorola MC14029 
Fairchild f.l A309 Signetics HEF4008 SCL4066 National CD40192 

f.lA7805 SSS SCL4008 Solitron CM4016 CD4029 
Lambda LLM309 Solitron CM4008 CM4066 RCA CD40192 

LMC7805 TC4009 Hitachi HD14009 HCF4016 CD4029 
Lf.lA7805 National CD4009 Toshiba TC4066 SGS HCF40192 

Motorola LM309 RCA CD4009 TC40160 Fairchild F40160 HCF4029 
MC7805 SGS HCF4009 Hitachi HD14160 Signetics HEF40192 

National LM309 SSS SCL4009 Motorola MC14160 SSS SCL4029 
LM7805 Solitron CM4009 National CD40160 SCL4192 

NEC-Electron f.lPC7805 TC4010 Hitachi HD14010 MM54C160 Solitron CM4029 
SGS L7805 National CD4010 MM74C160 Toshiba TC4029 

L7810 RCA CD4010 RCA CD40160 TC40193 Fairchild F40193 
SiliconG SG309 SGS HCF40160 National CD40193 .-----

SGS HCF4010 
SG340-05 SSS SCL4010 Signetics HEF4060 MM54C193 

SG340-5 Solitron CM4010 SSS SCL4160 MM74C193 

TI f.lA7805 TC40161 Fairchild F40161 RCA CD40193 

Thomson-CSF SFC2309 
TC40107 RCA CD40107 

Hitachi HD14161 SGS HCF40193 

TA78012 Fairchild f.lA7812 
SGS HCF40107 

Motorola MC14161 Signetics HEF40193 

I 
Lambda LMC7812 

TC4011 Fairchild F4011 
National CD40161 SSS SCL4193 

Lf.lA7812· 
Hitachi HD14011 

MM54C161 TC4020 Fairchild F4020 

1.lotorola 1.IC7812 3294 
Motorola MC14011 

MM74C161 Hitachi HD14020 

National LM7812 
National CD4011 

RCA CD40161 Motorola MC14020 

NEC-Electron f.lPC7812 
MM74COO 

SGS HCF40161 National CD4020 

SGS L7812 
OKI MSM4011 

Signetics HEF40161 RCA CD4020 IE! 

SiliconG SG7812 
RCA CD4011 SSS SCL4161 SGS HCF4020 ... 

TI f.l A7812 
Sanyo LC4011 TC40162 Fairchild F40162 Signetics HEF4020 

TA78015 Fairchild f.lA7815 
SGS HCF4011 Hitachi HD14162 SSS SCL4020 

~ f.lA78L 15 
Signetics HEF4011 Motorola MC14162 Solitron CM4020 

Lambda LMC7815 SSS SCL4011 National CD40162 TC4021 Fairchild F4021 

Lf.lA7815 Solitron CM4011 MM54C162 Hitachi HD14021 

@ !.1olorola MC7815 3294 TC4012 Fairchild F4012 MM74C162 Motorola MC14021 

MC78L 15 Hitachi HD14012 RCA CD40162 National CD4021 

I/alional L1.1340-15 3299 Motorola· MC14012 SGS HCF40162 RCA CD4021 

W LI.1340LA-15 3299 National CD4012 Signetics HEF40162 SGS HCF4021 
RCA CD4012 Signetics HEF4021 c:'t' LM340T-15 SSS SCL4162 SSS SCL4021 

~ 
LM7815 SGS HCF4012 TC40163 Fairchild F40163 
LM78L 15 Signetics HEF4012 Hitachi HD14163 

Solitron CM4021 

NEC-Electron f.lPC7815 SSS SCL4012 Motorola MC14163 
TC4022 Fairchild F4022 

f.lPC78L 15 Solitron CM4012 National CD40163 
Hitachi HD14022 

SGS L7815 TC4013 Fairchild F4013 MM54C163 
Motorola MC14022 

SiliconG SG340-15 Hitachi HD14013 MM74C163 
National CD4022 
RCA· CD4022 

SG7815 Motorola MC14013 RCA CD40163 SGS HCF4022 
TI LM340-15 National CD4013 SGS HCF40163 Signetics HEF4022 

f.lA7815 MM74C74 Signetics HEF40163 SSS SCL4022 
f.lA78L 15 OKI MSM4013 SSS SCL4163 Solitron CM4022 ~ 

TC4001 Fairchild F4001 RCA CD4013 TC4017 Fairchild F4017 TC4023 Fairchild F4023 
Hitachi HD14001 Sanyo LC4013 Hitachi HD14017 Hitachi HD14023 
Motorola MC14001 SGS HCF4013 Motorola MC14017 Motorola MC14023 
National CD4001 Signetics HEF4013 National CD4017 National CD4023 

MM74C02 SSS SCL4013 RCA CD4017 MM74Cl0 
OKI MSM4001 Solitron CM4013 SGS HCF4017 RCA CD4023 
RCA CD4001 TC4014 Fairchild F4014 Signetics HEF4017 SGS HCF4023 
Sanyo LC4001B Hitachi HD14014 SSS SCL4017 Signetics HEF4023 
SGS HCF4001 Motorola MC14014 Solitron CM4017 SSS SCL4023 
Signetics HEF4001 National CD4014 TC40174 Fairchild F40174 Solitron CM4023 
SSS SCL4001 RCA CD4014 Hitachi HD14174 TC4024 Fairchild F4024 
Solitron CM4001 SGS HCF4014 Motorola MC14174 Hitachi HD14024 

TC4002 Fairchild F4002 Signetics HEF4014 National CD40174 Motorola MC14024 
Hitachi HD14002 SSS SCL4014 MM54C174 . National CD4024 
Motorola MC14002 Solitron CM4014 MM74C174 RCA CD4024 
National CD4002 TC4015 Fairchild F4015 RCA CD40174 SGS HCF4024 
RCA CD4002 Hitachi HD14015 SGS HCF40174 Signetics HEF4024 
SGS HCF4002 Motorola MC14015 Signetics HEF40174 SSS SCL4024 
Signetics HEF4002 National CD4015 SSS SCL4174 Solitron CM4024 
SSS SCL4002 MM74C164 TC40175 Fairchild F40175 TC4025 Fairchild F4025 
Solitron CM4002 OKI MSM4015 Hitachi HD14175 Hitachi HD14025 
TI TP4002 RCA CD4015 Motorola MC14175 Motorola MC14025 

TC4006 Fairchild F4006 Sanyo LC4015 National CD40175 National CD4025 
Hitachi HD14006 SGS HCF4015 MM54C175 RCA CD4025 
Motorola MC14006 Signetics HEF4015 MM74C175 SGS HCF4025 
National CD4006 SSS SCL4015 Signetics· HEF40175 Signetics HEF4025 
RCA CD4006 Solitron CM4015 TC4018 Fairchild F4018 SSS SCL4025 
SGS HCF4006 TC4016 Fairchild F4016 Hitachi HD14018 Solitron CM4025 
SSS SCL4006 F4066 Motorola MC14018 TC4028 Fairchild F4028 
Solitron . CM4006 Hitachi HD14016 National CD4018 Hitachi HD14028 

TC4007 Fairchild F4007 HD14066 RCA CD4018 Motorola MC14028 

~ Discontinued The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your reqUirements. 
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Toshiba America (Cont'd) TC4043 SSS SCL4043, TC4066 Signetics HEF4016 TC4081 Hitachi HD14081 
Solitron CM4043 HEF4066 Motorola MC14081 

TC4028 National CD4028 TC4044 Fairchild F4044 N4066 National CD4081 
MM74C42 Hitachi HD14044 SSS SCL4016 MM74C08 

OKI MSM4028 Motorola MC14044 SCL4066 OKI MSM4081 
Sanyo LC4028 National CD4044 Solitron CM4016 RCA CD4081 
SGS HCF4028 RCA CD4044 CM4066 Sanyo LC4081 
Signetics HEF4028 SGS HCF4044 HCF4016 SGS HCF4081 
SSS SCL4028 Signetics HEF4044 Toshiba TC4016 Signetics HEF4081 
Solitron CM4028 SSS SCL4044 TC4068 Fairchild F4068 SSS SCL4081 

TC4029 Fairchild F4029 Solitron CM4044 Hitachi HD14068 Solitron CM4081 
Motorola MC14029 TC4047 Fairchild F4047 Motorola MC14068 TC4082 Fairchild F4082 
National CD40192 National CD4047 RCA CD4068 Hitachi HD14082 

CD4029 RCA CD4047 SGS HCF4068 Motorola MC14082 
RCA CD40192 SGS HCF4047 Signetics HEF4068 National CD4082 

CD4029 Signetics HEF4042 SSS SCL4068 RCA CD4082 
SGS HCF40192 HEF4047 SCL4412 SGS HCF4082 

HCF4029 SSS SCL4047 Solitron CM4068 Signetics HEF4082 
Signetics HEF40192 Solitron CM4047 TI UCN4810 SSS SCL4082 
SSS SCL4029 TC4049 Fairchild F4049 TC4069 Fairchild F4069 TC4085 Fairchild F4085 

SCL4192 Hitachi HD14049 Hitachi HD14069 National CD4085 
Solitron CM4029 Motorola MC14049 Motorola MC14069 RCA CD4085 
Toshiba TC40192 National CD4049 National CD4069 SGS HCF4085 

TC4030 Fairchild F4030 OKI MSM4049 MM54C04 Signetics HEF4085 
National CD4030 RCA CD4009 MM74C04 SSS SCL4085 
RCA CD4030 CD4049 OKI MSM4069 TC4086 Fairchild F4086 

~ 
SGS HCF4030 Sanyo LC4049 RCA CD4069 RCA CD4086 
Signetics HEF4030 SGS HCF4049 Sanyo LC4069 SGS HCF4086 

:, if.~1~ 
SSS SCL4030 Signetics HEF4049 SGS HC4069 Signetics HEF4086 

;;i~L, Solitron CM4030 SSS SCL4049 HCF4069 SSS SCL4086 
TC4032 Hitachi HD14032 Solitron CM4049 Signetics HEF4069 TC4093 Fairchild F4093 

i:':.".:~ Motorola MC14032 TC4050 Fairchild F4050 SSS SCL4069 Hitachi HD14093 

:"~f RCA CD4032 Hitachi . HD14050 SCL4449 Motorola MC14093 
. .-:"' SGS HCF4032 Motorola MC14050 Solitron CM4069 National CD4093 
.0 Solitron CM4032 National CD4050 TC4071 Fairchild F4071 OKI MSM4093 

~ TC4034 Fairchild F4034 RCA CD4010 Hitachi HD14071 RCA CD4093 

~. 
Hitachi HD14034 CD4050 Motorola MC14071 Sanyo LC4093 
Motorola MC14034 SGS HCF4050 National CD4071 SGS HCF4093 r ,", 

'-" National CD4034 Signetics HEF4050 MM74C32 
~ Signetics HEF4093 

RCA CD4034 SSS SCL4050 OKI MSM4071 SSS SCL4093 .'- SGS HCF4034 Solitron CM4050 RCA CD4071 
SSS SCL4034 TC4051 Fairchild F4051 Sanyo LC4071 

TC4094 Hitachi HD14094 
Motorola MC14094 

Solitron CM4034 Motorola MC14051 SGS HCF4071 RCA CD4094 I TC4035 Fairchild F4035 National CD4051 Signetics HEF4071 SGS HCF4094 
Hitachi HD14035 RCA CD4051 SSS SCL4071 Signetics HEF4094 , 0 Motorola MC14035 SGS HCF4051 Solitron CM4071 ~v , SSS SCL4094 
National CD4035 Signetics HEF4046 TC4072 Fairchild F4072 TC4099 Hitachi HD14099 

t; f!! RCA CD4035 HEF4051 Hitachi HD14072 
SGS HCF4035 SSS SCL4051 Motorola MC14072 Motorola MC14099 

·.<I~ National CD4099 
t··",· • Signetics HEF4035 Solitron CM4051 National CD4072 

RCA CD4099 .~ SSS SCL4035 TC4052 Fairchild F4052 RCA CD4072 
SGS HCF4099 '~ Solitron CM4035 Hitachi HD14052 SGS HCF4072 

, .... f:g; , TC4036 RCA CD4036 Motorola MC14052 Signetics HEF4072 SSS SCL4099 
TC40HOOO ~'olorola MC74HCOO 733 

i"'?i:£r' Solitron CM4036 National CD4052 SSS SCL4072 
National MM74HCOO TC4038 Hitachi HD14038 RCA CD4052 TC4073 Fairchild F4073 

~~. 
Motorola MC14038 SGS HCF4052 Hitachi HD14073 RCA CD74HCOO 740 

RCA CD4038 Signetics HEF4052 Motorola MC14073 SPI SP74HCOO 766 

SGS HCF4038 SSS SCL4052 National CD4073 Signetics PCF74HCOO 

Solitron CM403fl Solitron CM4052 RCA CD1073 TC40H002 Motorola MC74HC02 m TC4039 RCA CD4039 TC4053B Fairchild F4053 SGS HCF4073 National MM74HC02 

Solitron CM4039 Motorola MC14053 Signetics HEF4073 RCA CD74HC02 740 

TC4040 Fairchild F4040 National CD4053 SSS SCL4073 SPI SP74HC02 766 

Hitachi HD14040 RCA CD4053 Solitron CM4073 Signetics PCF74HC02 

Motorola MC14040 SGS HCF4052 TC4075 Fairchild F4075 TC40HOO4 Motorola MC74HC04 

National CD4040 Signetics HEF4053 Hitachi HD14075 National MM74HC04 

RCA CD4040 SSS SCL4053 Motorola MC14075 RCA CD74HC04 740 
SGS HCF4040 Solitron CM4053 National CD4075 SPI S'P74HC04 766 
Signetics HEF4040 TC4054 RCA CD4054 RCA CD4075 TC40H010 Motorola MC74HC10 
SSS SCL4040 SGS HCF4054 SGS HCF.4075 MC74HC10 
Solitron CM4040 TC4055 Mitel MD4055 Signetics HEF4075 National MM74HC10 

TC4042 Fairchild F4041 RCA CD4055 SSS SCL4075 RCA CD74H1O 
F4042 SGS HCF4055 Solitron CM4075 CD74HC10 740 

Hitachi HD14042 TC4056 Mitel MD4056 TC4076 Fairchild F4076 SPI SP74HC10 766 
Motorola MC14042 RCA CD4056 Hitachi HD14076 Signetics PCF74HC 10 
National CD4041 SGS HCF4056 Motorola MC14076 TC40H011 Motorola MC74HC11 

CD4042 TC4063 RCA CD4063 National CD4076 National MM74HC11 
RCA CD4041 SGS HCF4063 MM54C173 RCA CD74HCll 740 

CD4042 TC4066 Fairchild F4016 MM74C173 SPI SP74HCll 766 
SGS HCF4041 F4066 RCA CD4076 Signetics PCF74HC11 

HCF4042 Hitachi HD14016 SGS HCF4076 TC40H020 Motorola MC74HC20 
Signetics HEF4041 HD14066 Signetics HEF4076 National MM74HC20 

HEF4042 MicroPwr MP7516 SSS SCL4076 RCA CD74HC20 740 
SSS SCL4041 Motorola MC14016 Solitron CM4076 SPI SP74HC20 766 

SCL4042 MC14066 TC4078 Fairchild F4078 Signetics PCF74HC20 
Solitron CM4041 National CD4016 Hitachi HD14078 TC40H027 Motorola MC74HC27 

CM4042 CD4066 Motorola MC14078 National MM74HC27 
TC4043 Hitachi HD14043 RCA CD4016 RCA CD4078 RCA CD74HC27 740 

Motorola MC14043 CD4066 SGS HCF4078 SPI SP74HC27 766 
National CD4043 Sanyo LC4016 Signetics HEF4078 Signetics PCF74HC27 
RCA CD4043 LC4066, SSS SCL4078 TC40H032 Motorola MC74HC32 
SGS HCF4043 SGS HCF4016 Solitron CM4078 National MM74HC32 
Signetics HEF4043 HCF4066 TC4081 Fairchild F4081 RCA CD74HC32 740 

• Discontmued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Tonhiba America (Cont'd) TC4511 NEC-Micro !,PD4511 TC4528 National CD4528 TC5514 OKI 1,IS/,15115 3873 
RCA CD4511 MM74C221 RCA MWS5114 

TC40H032 SPI SP7411C32 767 SGS HCF4511 RCA CD4098 MWS5514 
Signetics PCF74HC32 Signetics HEF4511 SGS HCF4098 TC5516 AD AD515 

TC40H074 Motorola MC74HC74 SSS SCL4511 Signetics HEF4528 Burr-Brown 3528 
National MM74HC74 Solitron CM4511 SSS SCL4528 Fairchild F3528 
RCA CD7411C74 739 TC4512 Fairchild F4512 TC4531 Fairchild F4531 Fujitsu. MB8128 
SPI SD74HC- 4 Hitachi HD14512 Hitachi HD14531 1.188416 3676 
Signetics PCF74f,C74 Motorola MC14512 Motorola MC14531 Harris HM6116 

TC40H076 Motorola MC74HC76 National CD4512 RCA CD40101 Hitachi HM6116 
National MM74HC76 RCA CD4512 SGS HCF40101 IDT IOT6116 
IlCA CD74HC76 739 SGS HCF4512 Signetics HEF4531 MicroPwr MP6116 
SPI SP74HC76 767 SSS SCL4512 SSS SCL4531 Mitsubishi M5K8725 
Signetics PCF74HC76 TC4514 Fairchild F4514 TC4532 Fairchild F4532 NEC-Micro !,PD446 

TC40Hl07 Motorola MC74HC107 Hitachi HD14514 Hitachi. HD14532 OKI r,Isr.l2128 3873 
National MM74HC107 Motorola MC 14514 Motorola MC14532 r,ISr,15128 3873 
RCA CD74HC1D7 739 National CD4514 RCA CD4532 RCA CDM6116 
SPI SP74HC107 768 RCA CD4514 SGS HCF4532 Synertek SY2128 
Signetics PCF74HC107 SGS HCF4514 Signetics HEF4532 SY2129 

TC40H139 Motorola MC74HC139 Signetics HEF4514 SSS SCL4532 TI TMS4016 
National MM74HC139 SSS SCL4514 TC4539 Fairchild F4539 Toshiba TMM2016 
fiCA CD74HC139 739 Solitron CM4514 Hitachi HD14539 TC5517 Fujitsu 1,188417 3676 
SPI SP74HC139 769 TC4515 Fairchild F4515 Motorola MC14539 MicroPwr MP6118 
Signetics PCF74HC139 Hitachi HD14515 Signetics HEF4539 TC5518 Fujitsu 1,188418 3676 

TC40H153 Motorola MC74HC153 Motorola MC14515 TC4543 Fairchild F4543 TC5565 Hitachi HM6464 
National MM74HC153 National CD4515 Hitachi HD14543 TC7400 Fairchild 7400 
IlCA CD74HC153 740 RCA CD4515 Motorola MC14543 Hitachi HD7400 
SPI SP74HC153 769 SGS HCF4515 National CD4543 

,.---
National DM7400 

Signetics PCF74HC153 Signetics HEF4515 RCA CD4055 Signetics 7400 
TC40H157 Motorola MC74HC157 SSS SCL4515 CD4056 TI SII7400 833 

National MM74HC157 Solitron CM4515 CD4543 TC7404 Fairchild '7404 
RCA CD74HC157 TC4516 Fairchild F4516 Signetics HEF4543 Hitachi HD7404 
SPI SP7411C157 769 Hitachi HD14516 TC4555 Fairchild F4555 National DM7404 F:: 
Signetics PCF74HC157 Motorola MC14516 Hitachi HD14555 Signetics 7404 ~ 

TC40H158 Motorola MC74HC158 National CD4516 Motorola MC14555 TI SI17404 834 

~ National MM74HC158 RCA CD4516 RCA CD4555 TC7410 Fairchild 7410 
RCA CD74HC158 SGS HCF4516 SGS HCF4555 Hitachi HD7410 u/ 

SPI SP7411C158 769 Signetics HEF4516 Signetics HEF4555 National DM7410 I 
Signetics PCF74HC158 SSS SCL4516 SSS SCL4555 Signetics 7410 E 

TC40H174 Motorola MC74HC174 Solitron CM4516 TC4556 Fairchild F4556 TI SI17410 836 G 
TC4518 Fairchild F4518 National MM74HC174 

Hitachi HD14518 
Motorola MC14556 TC7420 Fairchild 7420 {lfl 

/iCA CD74HC174 739 RCA CD4556 9004 
SPI SP7411C174 770 

Motorola MC14518 SGS HCF4556 Hitachi HD7420 
~ 

Signetics PCF74HC174 
National CD4518 Signetics HEF4556 National DM7420 

(:':" 
RCA CD4518 r;;') 

TC40H175 Motorola MC74HC175 
SGS HCF4518 

SSS SCL4556 DM9004C @ National MM74HC175 Signetics HEF4518 
TC4560 Hitachi HD14560 Signetics 7420 

RCA CD7411C175 739 Motorola MC14560 TI SII742D 839 
SPI SP74HC175 770 

SSS SCL4518 
TC4561 Hitachi HD14561 ~ TD3400 Fairchild 7400 ~' Solitron CM4518 

Signetics PCF74HC175 TC4520 Fairchild F4520 
Motorola MC14561 Hitachi HD7400 

~ TC40H192 Motorola MC74HC192 Hitachi HD14520 TC4572 Hitachi HD14572 National DM7400 
National MM74HC192 Motorola MC14520 Motorola MC14572 Signetics 7400 

~ RCA CD7411C192 739 National CD4520 TC4583 Fairchild F4583 TI S117400 833 
SPI SP7411C192 770 OKI MSM4520 Hitachi HD 14583 Toshiba TC7400 
Signetics PCF74HC192 RCA CD4520 Motorola MC14583 ~ TD3401 Fairchild 7401 PI 

TC40H193 Motorola MC74HC193 Sanyo LC4520 TC4585 Fairchild F40085 Hitachi HD7401 ~ 
National MM74HC193 SGS HCF4520 Hitachi HD14585 National DM7401 
RCA CD74HC193 739 Signetics HEF4520 Motorola MC14585 TI SII7401 833 
SPI SP74HC193 770 SSS SCL4520 National MM74C85 ~ TD3402 Fairchild 7402 
Signetics PCF74HC193 Solitron CM4520 RCA CD4585 Hitachi HD7402 

TC40H240 Motorola MC74HC240 TC4521 Fairchild F4521 Signetics HEF4585 National DM7402 '----
National MM74HC240 Motorola MC14521 SSS SCL4585 Signetics 7402 
IlCA CD7411C240 740 RCA CD4045 TC4XXX Fairchild 34XXX TI SII7402 833 
SPI SP74HC240 770 SGS HCF4045 F4XXX tTD3403 Fairchild 7403 

. Signetics PCF74HC240 Signetics HEF4521 Hitachi HD14XXX Hitachi HD7403 
TC4508 Hitachi HD14508 SSS SCL4445 Motorola MC14XXX National DM7403 

HD74147 Solitron CM4045 National CD4XXX Signetics 7403 
Motorola MC14508 TC4522 Fairchild F4522 OKI MSM4XXX TI Sr17403 834 
National DM74147 Hitachi HD14522 SGS HCF4XXX ) TD3404 Fairchild 7404 
RCA CD4508 Motorola MC14522 SSS SCL4XXX Hitachi HD7404 
SGS HCF4508 tJational CD4522 Solitron CM4XXX National DM7404 
Signetics 74147 RCA CD4522 TI TP4000 series Signctics 7404 

HEF4508 Signetics HEF4522 TC5047 NEC-Micro !,PD445 TI SII7404 834 
N82147 SSS SCL4522 TC5508 AMI S6508 Toshiba TC7404 

SSS SCL4508 TC4526 Fairchild F4526 Fairchild 4736B ~TD3405 Fairchild 7405 
Solitron CM4508 Hitachi HD14526 Hmls H:,16508 Hitachi HD7405 
TI SI174147 8112 Motorola MC14526 669,1333,3754 National DM7405 

TC4510 Fairchild F4510 National CD4526 Intel 2125A Signetics 7405 
Hitachi HD14510 Signetics HEF4526 Motorola MCM2125 TI SII7405 834 
Motorola MC14510 SSS SCL4526 National MM74C929 ~TD3406 Fairchild 7406 
National CD4510 TC4527 Fairchild F4527 NMC6508 Hitachi HD7406 
RCA CD4510 Hitachi HD14527 NEC-Micro !,PD443 National DM7406 
SGS HCF4510 Motorola MC14527 SSS SCM21C02 Signetics 7406 
Signetics HEF4510 tJational CD4527 TC5514 Fujitsu MB8414 TI St17406 835 
SSS SCL4510 RCA CD4527 Harris HM6514 ~ TD3407 Fairchild 7407 
Solitron CM4510 SGS HCF4527 Hitachi 111.14334 3789 Hitachi HD7407 

TC4511 Fairchild F4511 Signetics HEF4527 Intersil IM6514 tJational DM7407 
Hitachi HD14511 SSS SCL4527 MicroPwr MP6514 Signetics 7407 
Mitel MD4511 Toshiba TR4527 Mitsubishi M58981 TI SII7407 835 
MMI 4511 TC4528 Fairchild F4528 National NMC6514 ~ TD3408 Fairchild 7408 
Motorola MC14511 Hitachi HD14528 NEC-Micro !'PD444/6514 Hitachi HD7408 
National CD4511 Motorola MC14528 !,PD6514 National DM7408 

~ Discontinued The manufacturers report thw deVices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements, 
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Toshiba America (Cont'd) OTD3441 11 SII74141 881 TD62001 Sanyo LB1231 TD62074 Sprague ULN-2074 
~ TD3442 Fairchild 7442 SGS L201 TI ULN2074 

OTD3408 Signetics 7408 Hitachi HD7442 Signetics ULN2001 TD62101 Exar XR2001 
TI SII7408 835 National DM7442 SiliconG SG2001 XR2201 3200 

~ TD3409 Fairchild 7409 DM8842 SG3851 Fairchild 9665 
Hitachi HD7409 Signetics 7442 Sprague ULN-2001 Mitsubishi M54524 
National DM7409 TI SN7442 ULN-2021 1.I010roia P.lC1411 2753 
TI SI17409 836 SI17442A 845 ULS-2001 ULN2001 

~ TD3410 Fairchild 7410 ~ TD3447 Fairchild 7447 ULS-2011 XR2201 
Hitachi HD7410 Hitachi HD7447 TI SN75466 NEC-Micro UPA2001 
National DM7410 National DM7447 ULN2001 RIFA PBD352301 
Signetics 7410 TI SN7447 Toshiba TD62101 PBD352311 
TI SIl7410 836 SII7447A 847 TD62002 Exar XR2002 Sanyo LB1231 
Toshiba TC7410 ~ TD3450 Fairchild 7450 XR2202 3200 SGS L201 

~ TD34107 Fairchild 74107 Hitachi HD7450 Fairchild 9666 Signetics ULN2001 
Hitachi HD74107 National DM7450 MC1412 SiliconG SG2001 
National DM74107 Signetics 7450 Mitsubishi M54525 SG3851 
Signetics 74107 TI SII7450 848 1,1010rola 1,IC1412 2753 Sprague ULN-2001 
TI SII74107 869 ~ TD3451 Fairchild 7451 ULN2002 ULN-2021 

~TD34121 Fairchild 74121 Hitachi HD7451 NEC-Micro UPA2002 ULS-2001 
Hitachi HD74121 National DM7451 RIFA PBD352304 ULS-2011 
National DM74121 Signetics 7451 PBD352314 TI SN75466 
Signetics 74121 TI Srl7451 848 Sanyo LB1232 ULN2001 
TI SII74121 873 ~ TD3460 Fairchild 7460 SGS L202 Toshiba TD62001 

¢ TD3416 Fairchild 7416 Hitachi HD7460 Signetics NE56202 TM2332 AMD AM9233 
Hitachi HD7416 National DM7460 SiliconG SG2002 M,lI ,S2333 3608 
National DM7416 TI SII7460 852 Sprague ULN-2002 CSG MPS2333 
Signetics 7416 ~ TD3472 Fairchild 7472 ULN-2022 Fairchild F3533 
TI SII7416 838 Hitachi HD7472 ULS-2002 GI R03-9333 

<' TD3417 Fairchild 7417 National DM7472 TI SN75467 Intel 2332 
Hitachi HD7417 TI SII7472 856 ULN2002 NEC-EA 8332 
National DM7417 ~ TD3473 Fairchild 7473 TD62003 Exar XR2003 EA8333 
Signetics 7417 Hitachi HD7473 XR2203 3200 RCA CDM5332 
TI S117417 838 National DM7473 XR2204 3200 Signetics 2332 

~ TD34192 Fairchild 74192 Signetics 7473 Fairchild 9667 Synerlek SY2333 3950 
9360 TI SII7473 856 9668 Universal UM2333-45 

National DM74192 ~TD3474 Fairchild 7474 MC1413 TM2364 AMD 9264 
DMB560 Hitachi HD7474 1.1010rola l,lC1413 2753 9265 

Raytheon RC9360 National DM7474 l,lC1416 2753 AMI S6B364 
RM9360 Signetics 7474 ULN20003 S68A364 3613 

Signetics 74192 TI SII7474 857 ULN2003 GTE Micro 2364 
TI SI154192 902 ~ TD3475 Fairchild 7475 ULN2004 Intel 2364 

SII74192 902 Hitachi HD7475 RIFA PBD352303 Intersil IM7364 
~ TD34193 Fairchild 74193 National DM7475 Sanyo LB1233 MicroPwr MP2364 National DM74193 Signetics 7475 LB1234 Mostek MK36000 

DM8563 TI SII7475 858 SGS L203 I:lolorola MCr.168364 3840 Signetics 74193 ~ TD3476 Fairchild 7476 L204 
National MM52164 TI SN74129 Hitachi HD7476 Signetics ULN2003 

MM5235 SII74193 902 National DM7476 ULN2004 
NEC-EA EAB364 

~ TD3420 Fairchild 7420 Signetics 7476 SiliconG SG2003 
9004 11 SII7476 858 SG2004 LAB364 

Hitachi HD7420 o TD34B6 Fairchild 74B6 Sprague ULN-2003 NEC-Micro "PD2364 

National DM7420 Hitachi HD7486 ULN-2004 Rockwell R2364 

DM9004C National DM7486 ULN-2023 SGS M36000 

Signetics 7420 Signetics 7486 ULS-2003 Signetics 2364 

TI SIl7420 839 TI SI17486 862 ULS-2004 2664A 

Toshiba TC7420 ~TD3490 Fairchild 7490 TI SN75468 SMC ROM36000 

t TD3421 TI SN7421 Hitachi HD7490 ULN2003 Synertek SY2364 

¢ TD3426 Fairchi!d 7426 National DM7490 ULN2004 TI TMS4764 

Hitachi HD7426 Signetics 7490 Toshiba TD62004 TMM2016 AD AD515 

National OM7426 TI SN7490 TD62004 Exar XR2D03 Burr-Brown 3528 

DM8810 SII7490A 864 XR2203 3200 Fairchild F3528 

Signetics 7426 I> TD3491 Fairchild 7491 XR2204 3200 Fujitsu MB8128 

TI SII7426 841 Hitachi HD7491 Fairchild 9667 1,188416 3676 

t TD3430 Fairchild 7430 National DM7491 966B Harris HM6116 
Hitachi HD7430 Signetics 7491 MC1413 Hitachi HM6116 
National DM7430 TI SN7491 1,1010rola 1,IC1413 2753 lOT IDT6116 
Signetics 7430 Sr17491A 864 MC1416 2753 MicroPwr MP6116 
TI SI17430 842 t T03492 Fairchild 7492 ULN20003 Mitsubishi M5K8725 

+ TD3437 Fairchild 7437 Hitachi HD7492 ULN2003 NEC-Micro "PD446 
Hitachi HD7437 National DM7492 ULN2004 OKI F.1SP,12128 3873 
National DM7437 Signetics 7492 RIFA PBD352303 MS"'5128 3873 
Signetics 7437 TI SN7492 Sanyo LB1233 RCA CDM6116 
TI SII7437 844 SII7492A 864 LB1234 Synertek SY2128 

t TD3438 Fairchild 7438 ~ TD3495 Fairchild 7495 SGS L203 SY2129 
Hitachi HD7438 Hitachi HD7495 L204 TI TMS4016 
National DM743B National OM7495 Signetics ULN2003 Toshiba TC5516 
Signetics 7438 Signetics 7495 ULN2004 TMM213D-1 AMD 9147 
TI SII7438 844 TI SN7495 SiliconG SG2003 AMI 4017 

~ TD3440 Fairchild 7440 SII7495A 866 SG2004 Fujitsu MBM2147 
Hitachi HD7440 ~ TD3503A National DM741B4 Sprague ULN-2003 Hitachi HM4B47 
National DM7440 TI SII74184 899 ULN-2004 HI.16147 3789 
Signetics 7440 TD62001 Exar XR2001 ULN-2023 Intel 2147 
TI SII7440 845 XR2201 3200 ULS-2003 Intersil 2147 

t T03441 Fairchild 74141 Fairchild 9665 ULS-2004 ITT 4547 
93141 Mitsubishi M54524 TI SN7546B Motorola MCM2147 

Hitachi H074141 1.1010rola 1,ICl411 2753 ULN2003 National MM2147 
HD7441 ULN2001 ULN2004 NEC-Micro "PD2147 

National DM74141 XR2201 Toshiba TD62003 Synsrlsk SY2147 3941 
DM7441 NEC-Micro UPA2001 TD62064 Sprague ULN-2064 TI TMS2147 

Signetics 74141 RIFA PBD352301 TI . ULN2064 Toshiba TMM315 
7441 PBD352311 TD62074 Motorola ULN2074 Universal UM2147 

~ Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Toshibn Americn (Cont'd) TMM314A Intersil 2114 TMM333 National MM52132 TMP8155 Intel 8155 
IM2114 NEC-EA EA8332 08155 

TMM2147 AMD 9147 MicroPwr MP2114 NEC-Micro I'PD2332 108155 
AMI . 4017 MP2114C RCA CDM5333 MD8155 
Fujitsu MBM2147 Mitsubishi M5L2114 Rockwell R2332 P8155 
Hitachi HM4847 Motorola MCM2114 SiliconG SG3532 NEC-Micro I'PD8155 

HI,'6147 3789 MCM21L 14 SMC ROM4732 TMP8355 AMD 8355 
Intel 2147 National MM2114 Syncrtek SY2332 3950 Intel 8355 
Intersil 2147 NEC-Micro I'PD2114 TI 4732 NEC-Micro I'PD8355 
ITT 4547 oKI 1,'SI.l2114 3873 TMS4732 TMP8755 Intel 8755A 
Motorola MCM2147 Panasonic MN2114 Universal UM2332 NEC-Micro I'PD8755A 
National MM2147 Supertex CM2114 TMM4116 AMD 9016 TR4527 'i Fairchild F4527 

NEC-Micro I'PD2147 Synertek SY2114 3941 AM9016 Hitachi HD14527 

Sync rick SY2147 3941 TI TMS4045 Fairchild F16K Motorola MC14527 

TI TMS2147 TMS40L45 F4116 National CD4527 

Toshiba TMM315 Toshiba TMM314 Fujitsu MB8116 RCA CD4527 

Universal UM2147 TMM315 AMD 9147 Hitachi HM4716 SGS HCF4527 

TMM23256 Mostek MK38000 , AMI 4017 Intel 2117 Signetics HEF4527 
I NEC-EA I'PD2/83256 Fujitsu MBM2147 Intersil IM7116 SSS SCL4527 

TMM2364 AMD AM9264 Hitachi HM4847 ITT ITT4116 Toshiba TC4527 

AMI S4264 HI.I6147 3789 Mostek MK4116 
GTEMicro 2364-3 Intel 2147 Motorola MCM4116 TRW 
Mostek MK36000-5 Intersil 2147 National MM5290 
NEC-EA UPD2/8364-30 ITT 4547 . NEC-Micro I'PD416 MPY16HJ Wellak WTL1016 1036 

Silin&lics 2664A-3o 3907 Motorola MCM2147 Panasonic MN4116 
Synertek SY2364-3 National MM2147 SGS M4116 Universal Semiconductor, Inc. 
Weitek SC8164 NEC-Micro I'PD2147 Siemens HYB4116 r----

TMM2732 AMD 2732 Synerlck SY2147 3941 Signetics 2690 2147 Fujitsu 2147 

Fairchild F2732 TI TMS2147 2960 National NMC2147H 

Hitachi HIl462732 3789 Universal UM2147 Signetics 2960 HCM1200 Nitron NC91200 

Intel 2732 t TMM322 AMD 2708 Sprague UCN4116 HCM360 Nitron NC9360 

2732A 3819,3822 Fairchild F2708 TI TMS4116 HCM540 Nitron NC9540 

M2732 Hitachi HN462708 Toshiba TMM416 HCM720 Nitron NC9720 

I Mitsubishi M5L2732 Motorola MC27A08 Zilog Z6116 HCM960 Nitron NC9960 

National MM2732 MCM2708 TMM416 AMD 9016 UM2147 AMD 9147 

NMC2732 National MM2708 AM9016 AMI 4017 

NEC-Micro I'PD2732 NEC-EA EA2708 Fairchild F16K Fujitsu MBM2147 

Toshiba TMM324C Panasonic MN2708 F4116 Hitachi HM4847 

Universal UM2732 Rockwell 2708 Fujitsu MB8116 HI.16147 3789 0« 

TMM2764 Fujitsu MBM2764 SGS M2708 Hitachi HM4716 Intel 2147 G 
Hitachi HN462764 TI TMS2708 Intel 2117 Intersil 2147 

HII482764 3789 TMM324C AMD 2732 Intersil IM7116 ITT 4547 

~ Inial 2764 3820.3822 Fairchild F2732 ITT ITT4116 Motorola MCM2147 

M2764 llilachi 1111462732 3789 Mostek MK4116 National MM2147 

Intersil 2764 Intel 2732 Motorola MCM4116 NEC-Micro I'PD2147 

~ Mostek MK2764 2732A 3819.3822 National MM5290 Synerlek SY2147 3941 

National NMC2764 M2732 NEC-Micro I'PD416 TI TMS2147 

NEC-Micro I'PD2764 Mitsubishi M5L2732 Panasonic MN4116 Toshiba TMM315 

~~ SEEQ 5133 National MM2732 SGS M4116 UM2332 AMD 9232 

TMM314 AMD 2114 NMC2732 Siemens HYB4116 AMI S68322 ~ 
9114 NEC-Micro I'PD2732 Signetics 2690 

S68A332 

I CSG MPS2332 
CSG MCS2114 Toshiba TMM2732 2960 Fairchild F3532 

MPS2114 Universal UM2732 Signetics 2960 GI R03-9332 
EMM 2114 TMM331A AMD AM9218 Sprague UCN4116 GTEMicro 2332 
Fairchild F2114 AMI S6831B TI TMS4116 Intersil 11,17332 
Fujitsu MB8114 CSG MPS2316 Zilog Z6116 Motorola MC68332 
GTEMicro 2114 Fairchild 3516 TMM4164 Fairchild F64K MCM68332 
Hitachi 472114 68316 Fujitsu MB8264 IACI.168A332 3840 

HM2114 68316E MB8265 National MM52132 
HM472114 F3516 Hitachi HM4864 NEC-EA EA8332 "-------

Intel 2114 F35316 Intel 2164 NEC-Micro I'PD2332 
2114A F68316 1281 Motorola MCM6664 RCA CDM5333 

Intersil 2114 GI R03-8316 MCM6665 Rockwell R2332 
IM2114 R03-9316 National NMG4164 SiliconG SG3532 

MicroPwr MP2114 GTEMicro 2316 NEC-Micro I'PD4164 SMC ROM4732 
MP2114C Intel 2316 TI TMS4164 Synerlek SY2332 3950 

Mitsubishi M5L2114 Mostek MK34000 TMP8048 AMD 8048 TI 4732 
Motorola MCM2114 Motorola MCM68316 Fujitsu MBL8048 TMS4732 

MGM21L 14 MCM68A316 Intel 8048 Toshiba TMM333 
Nalional MM2114 MM2316 National INS8048 UM2332-35 Fairchild F3532-35 1282 
NEC-Micro I'PD2114 National MM52116 NEG-Micro I'PD8048 UM2333-35 Falrchll.:l F3533-35 1232 
oKI r.1Sr.12114 3873 MM5258 I'PD80C48 UM2333-45 AMD AM9233 
Panasonic MN2114 NEC-EA EA2316 Signetics SCN8048 AMI S2333 3608 
Supertex CM2114 EA8316 TMP8085A AMD 8085 CSG MPS2333 
Synerlck SY2114 3941 NEC-Micro I'PD2316 8085A Fairchild F3533 
TI TMS4045 OKI MSM3870 08085 GI R03-9333 

TMS40L45 Rockwell R2316 108085 Intel 2332 
Toshiba TMM314A SGS M2316 MD8085 NEC-EA 8332 

TMM314A AMD 2114 Signetics TDA2600 P8085 EA8333 
9114 TI SBP8316 Intel 8085 RCA CDM5332 

CSG MCS2114 TMM333 AMD 9232 8085A Signetics 2332 
MPS2114 AMI S68322 08085 Synerlek SY2333 3950 

EMM 2114 S68A332 108085 Toshiba TM2332 
Fairchild F2114 CSG MPS2332 MD8085 UM2532 Hitachi HII462532 3769 
Fujitsu MB8114 Fairchild F3532 P80a5 Motorola MCM2532 
GTEMicro 2114 GI R03-9332 NEG-Micro I'PD8085 National MM2532 
Hitachi 472114 GTEMicro 2332 TMP8155 AMD 8155 NMC2532 

HM2114 Intersil IM7332 08155 TDA2530 
HM472114 Motorola MC68332 108155 TDA2532 

Intel 2114 MCM68332 MD8155 Plessey TDA2530 
2114A I 1.ICI,168A332 3640 P8155 Siemens TDA2530 

~ Discontinued The manufacturers report thw deVices can be used as direct replacements. 
Performance details often differ. so compare the specifications considering your requirements. 
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Universol Semiconductor, Inc. TR1863 AMI S1602 Z6116 Fujitsu MB8116 

(Cont'd) Fairchild 3730 Hitachi HM4716 
F6850 1280 Intel 2117 

UM2532 Signetics TOA2530 Fujitsu MB7768A Intersil IM7116 
TOA2532 MB8868A ITT ITT4116 

SiliconG SG2532 GI AY3-1015 Mostek MK4116 

TI TMS2532 AY6-1013 Motorola MCM4116 

UM2732 AMO 2732 Harris HM6402 National MM5290 

Fairchild F2732 Hitachi H06850 1345 NEC-Micro ,"P0416 

Hitachi HI1462732 3789 1I068A50 1345 Panasonic MN4116 

Intel 2732 1,1010rola 1,1C6850 1351 SGS M4116 

2732A 3819,3822 National MM5303 . Siemens HYB4116 

M2732 RCA COP6402 Signetics 2690 

Mitsubishi M5L2732 SMC COM2017 2960 

National MM2732 COM2502H Signetics 2960 

NMC2732 COM8017 Sprague UCN4116 

NEC-Micro I,P02732 Western TR1402 TI TMS4116 

Toshiba TMM2732 TR1602 Toshiba TMM416 

TMM324C TR1983 AMO 8251 Z6132 National NMC6132 
9551 Z8 SGS Z8 

Weitck Corporation 08251 Synertek Z8 
108251 Z80 Mostek MK3880 

SC8164 AMO AM9264 M08251 NEC-Micro ,"P0780 

AMI S4264 P8251 ~GS Z80 

GTE Micro 2364-3 Intel 8251A Z80-CPU 

Mostek MK36000-5 08251 Z80CPUB 

NEC-EA UP02/8364-30 108251 Zilog Z80-CPU 

Signetics 2664A-30 3907 M08251 Z80-CPU Mostek MK3880 

, I Synertek SY2364-3 P8251 NEC-Micro ,"P0780 

Toshiba TMM2364 National OP8251 SGS Z80 

WTL 1016 TRW MPY16HJ INS8251 Z80-CPU 

WTL 1516 AMD 29516 NEC-Micro ,"PB8251 Z80CPUB 

WTL 1517 AMO 29517 ,"PD8251 Zliog Z80 1581 

,"P08251A Z80-CTC Mostek MK3882 

Western Digitol SMC COM8251A SGS Z80-CTC 

UC1671 SMC COM1671 
Z80CPUB 

Z80-0MA Mostek MK3883 
1791 Synertek SY1791 SGS Z80 
1793 Synertek SY1793 Xicor Z80CPUB 
BR1941 SMC COM5016 Z80-P10 Mostek MK3881 
F01761 SMC FOC1761 X2001 NCR NCR52001 SGS Z80-PI 
F01763 SMC FOC1763 X2002 NCR NCR52002 Z80CPUB 
F01765 SMC FDC1765 X2004 NCR NCR52004 Z80-S10 Mostek MK3884 
F01767 SMC FOC1767 X2210 NCR 5210 MK3885 
F01771 National INS1771 X2212 NCR 5212 MK3887 
F01791 Fuilisu 1,188876 1308 X2816 SEEQ 5123 . SGS Z80-S10 

Siemens SAB1791 Z80CPUB 
SMC FDC1791 Zilog Z8000 SGS Z8000 

F01792 SMC FOC1792 Z8001 AMO AMZ8001 
FD1793 Fulltsu 1,108877 130S 6104 AMO 4044 SGS Z8001 

Siemens SAB1793 9244 Z8002 AMO AMZ8002 
SMC FDC1793 AM9244E SGS Z8002 

F01794 SMC FOC1794 EMM 4044 Z8010 AMO AMZ8010 
F01795 Siemens SAB1795 Fujitsu 4044 SGS Z8010 

SMC FOC1795 Hitachi HI.14315 3789 Z8036 SGS Z8036 
F01797 Siemens SAB1797 Intel 2141 Z8038 SGS Z8038 

SMC FOC1797 2141-2 Z8060 SGS Z8060 
TR1402 AMI S1602 Intersil IM7141 Z8090 SGS Z8090 

Fairchild 3730 Mostek MK4104 Z800ART SGS Z800ART 
FG(j5() lZ(j() Motoro!a MCM6611 Z8400 SGS Z8400 

Fujitsu MB7768A MCM66L41 Z8410 SGS Z8410 
MB8868A National MM2141 Z8420 SGS Z8420 

GI AY3-1015 MM5257 'Z8430 SGS Z8430 
AY6-1013 NMC2141 Z8440 SGS Z8440 

Harris HM6402 NEC-Micro ,"P04104 Z8441 SGS Z8441 

Hitachi HD6850 1345 ,"P04104-3 Z8442 SGS Z8442 

IID68A5D 1345 RCA COM5104 Z8449 SGS Z8449 

l.lolorol3 ",C6850 1351 TI TMS4044 Z8470 SGS Z8470 

National MM5303 Zilog Z6104 Z8530 AMO Z8530 

RCA COP6402 Z6104 AMO 4044 Z8536 AMO Z8536 

SMC COM2017 9244 Z8538 AMO Z8538 '" 
COM2502H AM9244E Z8590 AMO Z8590 

COM8017 EMM 4044 Z8591 AMO Z8591 

Western TR1602 Fujitsu 4044 Z8592 AMO 28592 

TR1863 Hitachi Hr,14315 3789 Z8593 AMO Z8593 

TR1602 AMI S1602 . Intel 2141 Z8594 AMO Z8594 

Fairchild 3730 2141-2 Z8601 SGS Z8601 

F6850 1280 Intersil IM7141 Synerlak Z8601 1540 

Fujitsu MB7768A Mostek MK4104 Z8602 SGS Z8602 

MB8868A Motorola MCM6641 Synerlek Z8602 1541 

GI AY3-1015 MCM66L41 Z8603 Syncrlak Z8603 1542 

AY6-1013 National MM2141 Z8611 SGS Z8611 

Harris HM6402 MM5257 Synarlck Z8611 1543 

Hitachi H06850 1345 NMC2141 Z8612 SGS Z8612 

11D68A50 1345 NEC-Micro ,"P04104 Synerlek Z8612· 1544 

r.lolCrola r,IC6850 1351 ,"P04104-3 Z8613 Synerlak Z8613 1545 

National MM5303 RCA COM5104 Z8671 Synertek Z8671 

RCA COP6402 TI TMS4044 Z8681 Synerlek Z8681 1546 

SMC COM2017 Zilog 6104 
COM2502H Z6116 AMO 9016 
COM8017 AM9016 

Western TR1402 Fairchild F16K 
TR1863 F4116 

Discontinued 
Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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This Signetics Memory Module provides 256" bytes' of dynamic random 
access memory, plus parity protection. 

Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of Ie MASTER. 

Surveys conducted by Ie MASTER, integrated cir
cuit manufacturers, and independent research 
agencies confirm that four out of five Ie MASTER 
users have specified one or more products as the 
result of using Ie MASTER. 

Device No. 
74LSOO 
74LS08 
74LS04 
74LS20 
74LS32 
74LS37 
74LS24 
74LS74 
74LS132 
74LS112 
74LS10 
74LS244 
74LS645 
AM25LS2521 
74S38 
N7411 
N74S40 
TMS4164 
7641 
7642 

Description , 
Quadruple 2-lnput NAND Gate 
Quadruple 2-lnput AND Gate 
Hex Inverter 
Dual 4-lnput NAND Gate 
Quadruple 2-lnput OR Gate 
Quadruple 2-lnput NAND Buffer 
Schmitt Trigger 
Dual D-Type Edge-Triggered Flip-Flop 
Quadruple 2-lnput Schmitt Trigger 
Dual J-K Edge-Triggered Flip-Flop 
Triple-3-lnput NAND Gate 
Octal Buffer/Line Driver 
Octal Bus Transceiver 
8-Bit Equal-to Comparator 
AND/NAND Gate 
Triple-3-lnput AND Gate 
Dual 4-lnput NAND Buffer 
64K DynamiC RAM 
512 x 8 PROM 
1K x 4 PROM 

Representative list of ICs on Signetics SMVME3100 Memory 
Card. Key specifications for all of these ICs can be found in 
IC MASTER. 
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ARROW ELECTRONICS, INC. 
ELECTRONICS DISTRIBUTION DIVISION 

A 
Alco 
Alpha 
AMD 
AMI 
Amphenol 
Analog Devices 
Applied Digital Data Systems 
Arraw-ACS/2200 
Augat 
AVX 

B 
Beckman 
Belden 
Burndy 
Bussmann 

C 
Cambion 
CannonlTI 
Cornell Dubilier 
Centralab 
Chicago Miniature 
C&K 
Clarostat 
CDC 

Drives 
Media 

Corning 
Crydom 
CTS 

D 
Dataproducts 
Data Technology Corporation 
Dialight 
Dilog 

E 
Elec-trol 

r
Fairchild 

NORTHWEST 
Denver, Colorado (303) 758-2100 
Salt Lake City, Utah (801) 539-1135 
San Francisco, California (408) 745-6600 
Seattle, Washington (206) 643-4800 

SOUTHWEST 
Albuquerque, New Mexico (505) 243-4566 
Los Angeles, California (213) 701-7500 
Newport Beach, California (714) 851-8961 
San Diego, California (714) 565-4800 

NORTH CENTRAL 
Cedar Rapids, Iowa (319) 395-7230 
Chicago, Illinois (312) 397-3440 
Madison, Wisconsin (608) 273-4977 
Milwaukee, Wisconsin (414) 764-6600 
Minneapolis, Minnesota (612) 830-1800 

G 
General Electric 

Capacitors. 
Relays 
Semiconductors 

General Instrument 
Microelectronics 
Optoelectronics 
Semiconductors 

H 
Hi-G 

I 
IBM 
Intel 

Semiconductors 
, Systems 
International Rectifier 
Inmos 
Intersil 

L 
Littelfuse 
Litronix 

M 
Magnecraft 
Mallory 
Mepco/Electra 
MicroPro 
Microsemiconductor 
MMI 
Mostek 
Murata/Erie 

rJ 
NEC 

Printers 

o 
OMTI 

P 
Prentice 
Power One 

SOUTH CENTRAL 
Austin, Texas (512) 835-4180 
Dallas, Texas (214) 386-7500 
Houston, Texas (713) 491-4100 
Tulsa, Oklahoma (918) 665-7700 

MIDWEST 
Cleveland, Ohio (216) 248-3990 
Detroit, Michigan (313) 971-8220 
Grand Rapids, Michigan (616) 243-0912 
PittsbLXgh, Pennsylvania (412) 856-7000 

TRI·STATE 
Dayton, Ohio (513) 435-5563 
Indianapolis, Indiana (317) 243-9353 
S1. Louis, Missouri (314) 567-6888 

NORTHEAST 
Boston, Massachusetts (617) 933-8130 
Manchester, New Hampshire (603) 668-6968 

Q 
Quantum 

R 
Raytheon 
RCA 
Rotran 

5 
Seagate Technology 
Sealectro 
Siemens 
Signetics 
Spectra-Strip 
Spectral 
Sprague 
Standard Power 
Struthers Dunn 

T 
TeleVideo 

Systems 
Terminals 

Texas Instruments, Inc, 
Connectors 
Semiconductors 
Systems 
Terminals & Printers 

Thermalloy 
Thomas & Betts 
TRW 

Capacitors 
Cinch 
Globe Motors 
IRC 
LSI 
Opt ron 
Semiconductors 
UTC 

Tusonix 

U 
Unitrode 

" Verbatim 

EMPIRE 
Hauppauge, New York (516) 231-1000 
Rochester, New York (716) 275-0300 
Syracuse, New York (315) 652-1000 
Wallingford, Connecticut (203) 265-77 41 

MI D·ATLANTIC 
Baltimore, Maryland (301) 247-5200 
Fairfield, New Jersey (201) 575-5300 
Moorestown, New Jersey (609) 235-1900 
Richmond, Virginia (804) 282-0413 

SOUTHEAST 
Atlanta, Georgia (404) 449-8252 
Fort Lauderdale, Florida (305) 776-7790 
Huntsville, Alabama (205) 882-2730 
Melbourne, Florida (305) 725-1480 
Raleigh, North Carolina (919) 876-3132 
Winston Salem, North Carolina (919) 725-8711 

Arrow International TWX: (510) 224·6021 
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The Manufacturers and 
Distributors/Representatives Directory is a 

comprehensive telephone directory of the entire Ie 
industry. It places at your fingertips the names and 

phone numbers you need to f{no\,v. It includes 
manufacturers, international sales offices, 

representatives and distributors; for manufacturers 
with data pages, it also includes domestic sales 

offices, representatives and distributors. The 
manufacturers' listings tell you V:Jhere and whom to 
call to obtain technical and ordering information. It 

enables you to asf, for the right person or 
phone e){tension. It gives you the terminology 

understood by the individual company's 
switchboard operators, e.g., in some companies 

you should as!, for sales, in others, customer 
service. This directory will reduce frustration and 

save you time. 
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Action Instruments 
co Denver WI r.1enomonea Falls 

AMD,303-426-7100 Oasis Sales, Inc., 414-445-6682 
CT Chcshlro Can Burnaby. Brillsh Columbia 

Action Instruments Company. Inc. Scientific Camps., 203-272-2965 Vitel Elctrns., 604-438-6121 
8601 Aero Drive Fl Boca Raton Can Ollawa, Ontario 
San Diego. California 92123 Conley & Assocs., 305-395-6108 Vitel Elctrns .• 613-236-0396 
619-279-5726 FL FI. laudcrdalo Can nexdale. Ontario 

AMD,305-771-651O Vitel Elctrns .• 416-245-8528 
Fl Oviedo Can SI. laurenl. Quobec 

Adaptive Science Conley & Assocs., 305-365~3283 Vitel Elctrns .• 514-331-7393 
Fl Tampa Inti Argenllna. Buanos Alros 

Conley & Assocs .• 813-885-7658 Thiko. S. A. Elctrna., TEL: (1) 30-4132 
Adaptive Science Corporation GA Allanta Inti Australia. Prospect 
4700 San Pablo Avenue AMD, 404-449-7920 A.J. Distrs. Pty., Ltd., TEL: (8) 269-1244 
Emeryville, California 94608 GA AII3nta Inti Australia. Sydnay 
415-652-1805 Elctrn. Mfrs. Agents, 404-449-9430 R&D Elctrns., TEL: (61) 439-5488 

Il Ellt Grovn VIII3g3 Inti Australia. Victoria 
Oasis Sales, 312-640-1850 R&D Elctrns., TEL: (03) 288-8232/62 

Advanced Digital Technology Il Scl:aumburg Inti Austria. Brunn am Geblrga 
AMD,312-882-8660 Kontron Ges.m.b.H., TEL: (02236) 8 66 31 

Advanced Digital Technology III FI. \'Jayno Inti Bsiglum, DruXBlias 

696 East Trimble Road 
Electro Reps., Inc., 219-483-0518 AMD, TEL: (02) 771 9993 

San Jose, California 95131 III Indianapolis Inti Belgium. Ougro3 

408-946-0503 Electro Reps., Inc., 317-255-4147 MCA Tronix, TEL: (041) 362780/362795 

'TWX: 910-338-2030 IA Cedar Rapids Inti Denmark. Copanhagen 
lorenz Sales, 319-377-4666 Advanced Elctrn. of Denmark ApS., TEL: (01) 

KS Ovcrland Park 194433 
Kebco Sales, 913-649-1051 Inti Finland. Espoo 

Advanced "mcro Devices r.lD Linthicum Korndel OY, TEL: (90) 885 011 
AMD,301-796-9310 Inti Franca. Cannos 

Advanced r.lIcro Davlcos. Inc. r.1A \'Ioburn AMD, S.A., TEL: (093) 43 60 75 
901 Thompson Placa AMD.617-933-1234 Inti Franca, la Chesnay 
Sunnyvale. California 94086 r.lI Drlghton A2M, TEL: (01) 954.91.13 
408-732-2400 S.A.1. Mktg. Corp., 313-227-1786 Inti Franca. lyon Ccdax 
TWX: 910-339-9380 r.lI Livonia LED, TEL: (078) 58.85.85 
TELEX: 34-6306 AMD,313-425-3440 Inll Franco. flouilly-Sur-Seino 
Specillc product Inforr.l3l1on: r.1II Edln3 RTF, TEL: (01) 747.11.01 

Bipolar Microprocessors .................................... Geoff Tate AMD,612-929-5400 Inti Franc3. Rungls Ccdu 
Bipolar Memory ............................................ Ralph Cognac r.l0 r.1aryland lIelghts AMD, S.A., TEL: (01) 686.91.86 
Logic (MSI) ................................................ : .... Mike Walton Kebco Mfrs., 314-576-4111 Inti Franco. SI. Gerr:laln du Puch 
Hi-Rei Logic and Interface .............................. Mike Ewing IlE Lincoln A2M 
Microcomputer Board Information .......... Advanced Micro lorenz Sales, 402-475-4660 Inti Franca. SI. Sebasllan/lolro 
Devices, 3340 Scott Blvd., Santa Clara, CA 95051, 408- IlJ Bell:::8\'Ir RTF 
988-7777, Telex: 171-142 Dolfuss-Root & Co., 216-238-0300 Inti Garmany. Burgwedel 
MOS Microprocessors and Support Circuits ... Dick Koeltl IIJ Dellmawr EBV-Elektronik Vertriebs GmbH, TEL: (05139) 
MOS Serial Memory, Mask-programmable ROMs and E- T.A.1. Corp., 609-933-2600 5038 
PROMs .......................................................... Bill DeMatteis IIJ Edison Inti Gerr:l3ny. Dusseldorf 
MOS-RAMs .................................................... Lowell Turriff AMD, 201-985-6800 EBV-Elektronik Vertriebs GmbH, TEL: (0211) 
Computer Interface ......................................... lyle Pittroff m.l Albuqucrqu3 84846/7 

Appllcallon englno:rlng: The Thorson Co., 505-265-5655 Inti Garmany. Fllderstadt 
Bipolar ................................................................ John Mick IlY East Syracuse AMD, TEL: (07158) 62 63 0 
MOS/Lic ............................................................. Clive Ghest AMD,315-437-7546 Inti Germany. Frankfurt 

LIIeraturo: IIY East Syraccs9 EBV-Elektronik Vertriebs GmbH, TEL: (0611) 

Literature Dept. Nycom, Inc., 315-437-8343 72 04 16 

Price and dsllvcry: IIY Poughkoapsla Inll Garmany. Hellbronn 
r-- Contact AMD Sales AMD,914-471-8180 Elbatex GmbH, TEL: (07131) 89 00 1 
! Office, Rep. or Dist. !lY \'Jocdbury Inti Germany. Klel-Ralsdorf I; Follow-up an order: AMD,516-364-8020 Nordelektronik Vertriebs GmbH, TEL: (04307) 

I · Customer Service Dept. IIC Cl:arlotta 5483 
AMD,704-525-1875 Inti Germany. r.lusnchcn r o· All other Informallon: 

OH Contervilis AMD, TEL: (089) 40 19 76 { 
Corporate Communications Dept. 

,c. " 
Dolfuss-Root & Co., 513-433-6776 Inti Gerr.lany. r,luenchen 

011 Columbus Cosmos Elektronik GmbH, TEL: (089) 60 20 

Sales Offices & Representatives AMD, 614~864-9906 88 
',."':":' .. :' OR Tigard Inti Germany. r.luenchen 

'~ 
AMD,503-620-1021 EBV-EI.ektronik Vertriebs GmbH, TEL: (089) 6 ';':," Al Huntsville 

Electronic Mfrs. Agents, 205-533-6440 PA Brldgsvilid 1105-1 r: ... j,': 
AZ Tempo 

Dolfuss-Root & Co., 412-221-4420 Inti Garmany. '.'uonchen 

Cj:., AMD,602-244-9511 
PA IIcrshzrn MEV-Mikro Elektronik Vertriebs GmbH, TEL: .. AMD,215-441-8210 (08170) 71 61 

'~ 
CA Dsverly IIIlIs TX Auslin Inti Garmany. Stuttgart 

Iii 
AMD, 213-278-9700/1 Bonser-Philhower Sales, 512-458-3569 EBV-Elektronik Vertriebs GmbH, TEL: (0711) 

CA f/6wport B=ach TX Dallas 247481/83 r.: AMD, 714-752-6262 AMD,214-234-5886 Inll Germany. Qulckborn ;; 

~ 
CA Sznta Clm TX .- Dallas Nordelektronik Vertriebs GmbH, TEL: (04106) 

AMD,408-727-1300 Bonser-Philhower Sales, 214-234-8438 4031 

~ CA Santa Clm TX lIousten Inti Holland. Oss 
12 Inc., 408-988-3400 Bonser-Philhower Sales, 713-783-0063 Archobel BV, TEL: (04120) 24200/27574 ;; 

CA San DlsQo UT Salt lake City Inll Heng Ko~g. Hong Kong ';:. 
Bestronics Inc., 407-278-2150 R2 Mktg., 801-290-2631 Flint Elctrns. Co., TEL: (5) 255732 

I~· CA \'/oodI3~d IIIl1s \'JA D~1I3VC3 Inti India. Bangaloro I ~, AMD, 213-992-~ 155 Venture Elctrns., 206-454-4594 SRI RAM Assoc. 

L 
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MANUFACTURERS 21 DISTRIBUTORS DIRECTORV 

Advanced Micro Devices (Cont) AZ TOC1pa 1.1A Dedford 
Hamilton/Avnet Elctrns .• 602-275-7851 Schweber Elctrns .• 617-275-5100 

Inti India. Dombay 
CA Costa 1.10sa 1.1A Durllngton 

Hindustan Semiconductor, TEL: 8181051 
Avnet Elctrns .• 714-754-6084 Wilshire Elctrns .• 617-272-8200 

CA Costa l.1a83 1.1A Woburn 
812772 

Hamiltonl Avnet Elctrns .• 714-641-1850 Arrow Elctrns., 617-933-8130 
Inti Israel. Tel-Aviv 

Talviton Elctrns., TEL: (3) 444572 
CA Culvor City 1,1A Woburn 

Hamilton Electro Sales, 213-558-2131 Hamiltonl Avnet Elctrns., 617-935-9700 
Inti lIaly, r.lllano CA EI Segundo 1.11 Ann Arbor 

Indelco. S.r.L., TEL: (02) 386-9161 Wyle Distribution Grp., 213-322-8100 Arrow Elctrns., 313-971-8220 
Inti lIaly, Roml CA Irvlno r.ll Livonia 

Indelco, S.r.L., TEL: (06) 5140722 Schweber Elctrns., 213-537-4320 Hamilton/Avnet Elctrns., 313-522-4700 
Inti lIaly, Seenla CA Irvlna 1.11 Livonia 

AMD, S.r.L., TEL: (02) 215 4913-4-5 Wyle Distribution Grp .• 714-641-1600 Pioneer/Mi., 313-525-1800 
Inti Japan, Ibrashl CA San Diego r.1II Dloor.!lngto~ 

Danichi Elctrns. Hamilton/Avnet Elctrns., 714-571-7500 Hall-Mark Elctrns., 612-884-9056 
Inti Jzpan. Osaki CA San Diego 1.111 Edina 

AMD, K.K., TEL: (06) 386-9161 Wyle Distribution Grp., 714-565-9171 Arrow Elctrns .• 612-830-1800 
Inti J:PZ:1. Tckyo CA Santa Clara 1.111 Edina 

AMD, K.K., TEL: (03) 329-2751 Schweber Elctrns., 408-496-0200 Hamilton Avnet Elctrns., 612-941-3801 
Inti Japan, Tokyo CA Santa Clara r.l0 Earth City 

Advanced Technology Corp. 01 Japan, TEL: Wyle Distribution Grp., 408-727-2500 Hall-Mark Elctrns .• 314-291-5350 
(03) 265-9416 CA Sunnyvala 1.10 Earth City 

l~tI Japan, Tokyo Arrow Elctrns., 408-739-3011 Hamilton/ Avnet Elctrns., 314-344-1200 
Danichi Elctrns., TEL: (03) 813-6876 CA Sunnyvala IIJ Cherry Hili 

Inti JZpllI. Tokyo Bell Inds., 408-734-8570 Hamilton/Avnet Elctrns., 609-424-0100 
lSI Ltd., TEL: (03) 264-3301 CA S~nnyvala IIJ Clifton 

Inti J'pln. Tckyo Hamilton/Avnet Elctrns., 408-743-3300 Wilshire Elctrns., 201-340-1900 
Kantmatsu Denshi K.K. CO Comr.mca City UJ Falrll&ld 

Inti JZP3:J. Tckyo Wyle Distribution Grp., 303-287-9611 Hamilton/Avnet Elctrns., 201-575-3390 
Microtek, Inc., TEL: (03) 363-2317 CO Engl:wo&d IIJ Falrllold 

Inti Kcru. Saoul Hamilton/Avnet Elctrns., 303-740-1000 Schweber Elctrns., 201-227-7880 

Dunksung Trading Co., TEL: 778-3198 CO \,/hutrldga IIJ r.1oorestown 

l:ltI Kare3, S::ul Be4l Inds., 303-424-1985 Arrow Elctrns., 609-235-1900 

Leewood IntI., Inc., TEL: 28-5827 CT Danbury IIJ Saddla Brook 

Inti lI:w Zulznd. Auckland Schweber Elctrns., 203-792-3500 Arrow Elctrns., 201-797-5800 

G.T.S. Engrg., Ltd., TEL: (9) 543' 214 CT Gcorgttown m.l AlbuqucrquD 

l~tI r!cruay. Strc:::l:::::1 Hamilton/Avnet Elctrns., 203-762-0361 . Electronic Devices Co., Inc., 505-293-1935 

A/S Kjell Bakke, TEL: (02) 71 18 72 CT Harnden 1Ir.1 Albuqu~rqu3 

Inti Sculll Afrlta. R:n~crg Arrow Elctrns., 203-248-3801 Hamilton/Avnet Elctrns., 505-765-1500 

South Continental Devices (Pty.) Ltd., TEL: CT lIamdt:1 UY Duffalo 

(011) 789-2400 Wilshire Elctrns., 203-281-1166 Summit Distrs., Inc., 716-884-3450 

Inll Spal:!. r.ladrld FL FI. Lau~£rdaI8 !lY East Syraeuslt 

Regula S.A., TEL: (01) 459 33 00/04/08 Arrow Elctrns., 305-776-7790 Hamilton/Avnet Elctrns., 315-437-2642 

I~II :::~:I:1. r.::~rld 
FL FI. Lauderdale !lY Endwell 

Sagitron, SA, TEL: (01) 275-4824 Hall-Mark Elctrns., 305-971-9280 WilshireElctrns., 607-754-1570 

Inll S\"Jt~:~. SUlld)b::rg 
FL FI. Lau~crd31~ IIY Fzrr:llnudzla 

AMD AB 
Hamilton/Avnet Elctrns., 305-971-2900 Arrow Elctrns., 516-694-6800 

1::11 S\,::~::I. V:lllng!:y 
FL Orlando IIY Liverpool 

Hall-Mark Elctrns., 305-855-4020 Arrow Elctrns., 315-652-1000 
Svensk Teleindustri AB, TEL: (08) 89 04 35 

FL Orlando !lY Hauppauge 
Inll Sl.Vltzcrlar.d, Z~rlch Pioneer/FI., 305-859-3600 Wilshire Elctrns., 516-543-5599 

Kurt Hirt AG, TEL: (01) 302 21 21 FL Pair.! Day !lY r,lelvllla 
Inll TalwID. Taipei Arrow Elctrns., 305-725-1480 Hamilton/Avnet Elctrns., 516-454-6000 

Everdata IntI. Corp., TEL: 752-9911 FL SI. Petersburg IIY Rochester 
Inll TII\1an. Talp;1 Hamilton/ Avnet Elctrns., 813-576-3930 Arrow Elctrns., 716-275-0300 

Multitech IntI. Corp., TEL: 768-1232 GA lIoreross IIY RochestEr 
Inll UnltcJ Klng~Qr.1. Derby Arrow Elctrns., 404-449-8252 Hamilton/Avnet Elctrns., 716-442-7820 

Quardon Elctrns., TEL: (0332) 32651 GA IIcrcross IIY Rcchutcr 
Inll Unlttd Klngdc::I. Elsax Hamilton/ Avnet Elctrns., 404-448-0800 Wilshire Elctrns., 716-235-7620 

ITT Elctrn. Svcs., TEL: (0279) 26777 IL D:scnvllla IIY \'Jestbury 
1;.11 Unlt&~ KI::\jdc::1. Ke:lt Hall-Mark Elctrns., 312-860-3800 Schweber Elctrns., 516-334-7474 

Candy Elctrn. Comps., TEL: (0622) 54051 IL Elk Grove Vlllaga flC Kcrnarsvllls 
Inll Unlt:d Klnc~c::l. r.ll~dlmx Pioneer/Chicago, 312-437-9680 Arrow Elctrns., 919-996-2039 

Dage (Eurosem), Ltd., TEL: (01) 868 0028 IL Sc~;u:::~~rg rlC Ral:lah 
Inll Unlt:~ KIr.b~C::l. r.lIddlmx Arrow Elctrns., 312-893-9420 Hall-Mark Elctrns., 919-832-4465 

Hawke-Cramer Comps. Ltd., TEL: (01) 979- IL Sehllltr Puk IlC Ral&lgh 
7799 Hamilton/ Avnet Elctrns., 312-678-6310 Hamilton/Avnet Elctrns., 919-829-8030 

Inll Unltd KlnG~c::l. Oxen III Indlmpolls 011 Clnclnnall 
Memec, Ltd., TEL: (084421) 3146 Pioneer/In., 317-849-7300 Arrow Elctrns., 513-761-5432 

1::11 Unll:d KlnG~c::l. Surrey KS Overland Park 011 Claveland 
AMD, (U.K.) Ltd., TEL: (04862) 22121 Hamilton/Avnet Elctrns., 913-888-8900 Hamilton/ Avnet Elctrns., 216-461-1400 

KS Shawnoa I.Unlon 011 Claveland 
Hall-Mark Elctrns., 913-888-4747 Pioneer/Cleveland,216-587-3600 

Distributors UD Daltlmore 011 Dayton 
Arrow Elctrns., 301-247-5200 Hamilton/Avnet Elctrns., 513-433-0610 

AL lIuntsvllla r.lD Dalllr:lcro 011 Kettering 
Hamilton/ Avnet Elctrns., 205-533-1170 Hall-Mark Elctrns., 301-796-9300 Arrow Elctrns., 513-253-9176 

AL 1I~:Itsvlll3 r.1D Gaithersburg 011 Raadlng 
Hall-Mark Elctrns., 205-837-8700 Pioneer/Wa., 301-948-0710 Arrow Elctrns., 513-761-5432 

AZ Ph::~lx UD Hanover 011 ScIon 
Wyle Distribution Grp., 602-249-2232 Hamilton/Avnet Elctrns., 301-796-5000 Arrow Elctrns., 216-248-3990 
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Advanced Micro Devices (Cant) CA Saratoga ",1 Coloma 
Applied Micro Technology, 408-370-3922 Giesting & Assocs., 616-468-4200 

OK Tulsa CA Tustin I,ll LIvonia 

Hall-Mark Elctrns., 918-835-8458 American Automation, 714-731-1661 Sales Office, 313-478-4220 

on Lalce oswsgo CA Woodland Hills ..,1 Ilorthvllle 

Hamilton/ Avnet Elctrns., 503-635-8831 Applied Micro Technology, 213-888-2027 Giesting & Assocs., 313-348-3811 

PA lIorsham Inti England. East Sussex r.lIl P.1lnnsapolls 

Schweber Elctrns., 215-441-0600 CREALEC Labs., TEL: (08926) 63739 Comstrand, Inc., 612-788-9234 

PA Plttsburch UO Blue Springs 

Pioneer/Pittsburgh, 412-782-2300 Kebco, Inc., 816-229-3370 

TX Austin American Microsystems Mo Maryland Heights 

Hall-Mark Elctrns., 512-837-2814 Kebco, Inc., 314-576-4111 

TX Austin American r.lIcrosystems, Inc. 
1111 IIashua 

Hamilton/ Avnet Elctrns., 512-837-8911 3800 1I0mestead Road 
Comp Tech, Inc., 603-883-9380 

TX Dallas Santa Clara, Call1arr.la 95051 
IIY Clinton 

Hall-Mark Elctrns., 214-234-7300 408-246-0330 
Advanced Comps., 315-853-6438 

TX Dallas TWX: 910-338-0018 cr 910-338-0024 
IIY Endicott 

Hamilton/Avnet Elctrns., 214-661-8661 Advanced Comps., 607-785-3191 

TX Dallas Specific product Information: IIY Monsoy 

Schweber Elctrns., 214-661-5010 Consumer Sales Office, 914-352-5333 

TX lIouston 
Custom IIY lIorth Syracusa 

Hall-Mark Elctrns., 713-781-6100 
Customer Tooling Advanced Comps., 315-699-2671 

TX lIoustcn 
Memory IIY Rochastar 

Hamilton/Avnet Elctrns., 713-780-1771 
Microcomputers/Microprocessors Advanced Comps., 716-554-7017 

TX Houston 
Telecommunication IIY Scottsville 

Schweber Elctrns., 713-784-3600 Application englnmlng: Advanced Comps., 716-889-1429 

UT Salt Lako City Consumer IIY \'/ast Babylon 

Bell Inds., 801-972-6969 Memory Astrorep, 516-422-2500, 201-624-4408;203-

UT S:1t L:lts City Microcomputers/Microprocessors 324-4208 

Hamilton/ Avnet Elctrns., 801-972-2800 
Telecommunication IIC Ralolgh 

\'/A Bollavu3 Lltsrature: Rep, Inc., 919-851-3007 

Hamilton/Avnet Elctrns., 206-746-8750 Literature Department IIC Raleigh 

\'/A BelieveD Prleo and dsllvery: Sales Office, 919-847-9468 

Wyle Distribution Grp., 206-453-8300 Contact AMI Sales Office, Representatives or Distributors 011 Clnclnnall 

\'/1 !lew Il:rlln Follow-cp an order: Giesting & Assocs., 513-521-8800 

Hamilton/ Avnet Elctrns., 414-784-4510 Customer Service oH Cleveland 

\'/1 Oak Crt~k All oth~r Infomatlon: 
Giesting & Assocs., 216-431-4241 

Arrow Elctrns., 414-764-6600 Corporate Communications 
oH Daytcn 

\'/1 Oak Cre3k 
Giesting & Assocs., 513-293-4044 

Hall-Mark Elctrns., 414-761-3000 
oH Gallon 

Czn Burnaby. British Columbia Sales Offices & Representatives Giesting & Assocs., 419-468-3737 

Vi tel Elctrns., 604-438-6121 
011 Worthington 

Can ottma. Ontario AL lIuntsvllle Sales Office, 614-436-0330 

Vitel Elctrns., 613-236-0396 Rep, Inc., 205-881-9270 OK Oklahoma City 

Can R:xd:!~, ontulo CA Los Anaslss 
Ammon & Rizos, 405-942-2552 

Vile I Elctrns., 416-245-8528 Ed Landa Co., 213-879-0770 
PA Ambler 

Can St. Lauro:!t. QU3bec CA IIGwpcrt Baach 
Sales Office, 215-643-0217 

Vitel Elctrns., 514-331-7393 Sales Office, 714-851-5931 
TIl Jefferson City 

CA San DloilO 
Rep, Inc., 615-475-4105 

Hadden Assocs., 714-565-9445 
TX AUstin 

Advent Product!:) CA Santa Clara 
Ammon & Rizos, 901-874-1369 

Sales Office, 408c738-4151 
TX Dallas 

Advent Products, Inc. 
CO Eniil.wiHj~ 

Ammon & Rizos, 214-233-5591 

Sales Office, 303-694-0629 
TX 1I0usion 

965 North Main Street Ammon & Rizos, 713-781-6240 
Orange, California 92667 

FL Altamonte Springs TX Richardson 
714-997-0800 

Sales Office, 305-830-8889 Sales Office, 214-231-5721, 214-231-5285 
GA Tucker VIA Battle Ground 

Rep, Inc., 404-938-4358 Sales Office, 206-687-3101 

Alphatron 
IL Elk Grove Vlllag3 \'/A Ballevue 

Oasis Sales, 312-640-1850 
IL Elk Grovo Vlllaga 

SD-R2 Prods. & Sales, 206-747-9424, 206-
624-2621 

Alphatron, Inc. Sales Office, 312-437-6496 \'II Brookfield 
10351 Bubb Road III 
Cupertino, California 95014 

Fori \'layne Oasis Sales, 414-782-6660 

408-446-1494 
Giesting & Assocs., 219-486-1912 Can r,1JsslsSluga. onlarlo 

III Indianapolis Vitel Elctrns., 416-676-9720 
Giesting & Assocs., 317-263-0005 Can Ottawa, onlarlo 

III lIobluvllla Vitel Elctrns., 613-596-0400 

American Automotion Sales Office, 317-773-6330 Can Pori Moody. British Columbia 
IA Cedar Rapids Vitel Elctrns., 604-461-3322 

American Aclom3t1on Comstrand, Inc., 319-377-1575 Can Qusbec, Quebec 

14731 Franklin Av~nu3 KS Overland Park Vitel Elctrns., 514-331-7393 

Tustin. Callfcrnl3 92630 Kebco, Inc., 913-649-1051 Inti Argentina. Buenos Aires 
714-731-1651· KS \'Jlchlta YEL S.R.L., TEL: 46 2211 

TWX: 910-595-2670 Kebco, Inc., 316-733-1301 Inti Australia. 'lew South Wales 
1.10 Rockville Crosshouse 

Mechtronics Sales, 301-340-2130 Inll Australia. Preston, Vlctorl. 
Sales Offices & Representatives I.1A Burlington Rifa Pty. Ltd., TEL: (03) 480 1211 

Electronic Tech. Sales, Inc., 617-272-5610 Inti Auslrl!. Gr.z 
CA San 0I3go l,lA Lexington Austria Microsystems Inc. GmbH, TEL: (43) 

Applied Micro Technology, 714-223-2632 Sales Office, 617-861-6530 3136/3666 
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MANU~ACTUR!ERS & DISTRIBUTORS DIR~C'i'ORV 

American Micrasystems (Cant) Inll \'/osl GCrr.lany. Siullgul IL Elk Grove Villaga 
Dilronic GmbH. TEL: (0711) 724844 Schweber Elctrns., 312-354-3750 

Inll Auslrla. Vienna 
Inll \'/osl Germany. Stullgarl IL Schaur.Jburg 

PCS Handelsgesellschaft, TEL: (222) 627197 Mikrotec GmbH. TEL: (0711) 616036 Arrow Elctrns., 312-893-9420 
Inll \'/osl Gerr.J3nY. Vlmon III Indianapolis 

Inll Delglur.J. Drussels 
Mostron Halbleitervertriebs, TEL: (0216) Arrow Elctrns., 317-243-9353 

Betea Automation, TEL: (02) 7368050 
17024 r,lD Balllr.Jore 

Inll Brazil. Sao Paulo 
Inll Yugoslavia. LJublJana Arrow Elctrns., 301-247-5200 

Datatronix Elctrna. Ltda., TEL: 11-826-0111 
. ISKRAlStandardllskra IEZE, TEL: (051) 551- r.ID Baltimore 

Inll Chili 
353 Kierulff Elctrns., 301-247-5020 

Victronics Ltda., TEL: 36440-30237 
PR S:II Juan UD Gaithersburg 

Inll England. Derby Electronic Tech. Sales, Inc., 809-780-8259 Schweber Elctrns., 301-840-5900 
Quarndon Elctrns. Ltd., TEL: (0332) 32651 r.IA Bedford 

Inll England. Grulcr r.lanchaslcr Schweber Elctrns., 617-275-5100 
Vako Elctrns. Ltd., TEL: (061)652-6316 Distributors r.IA Billerica 

Inll England. lIulo~. Essax Kierulff Elctrns., 617-935-5134 
VSI Elctrns. (UK) Ltd., TEL: (0279) 2935477 AZ Phoc~lx UA \'Ioburn 

Inll England. S\Vlndon Kierulff Elctrns., 602-243-4101 Arrow Elctrns., 617-933-8130 
AMI Microsystems, Ltd., TEL: (0793) 37852 AZ Scollsdais r.1I Ann Arbor 

Inll England. \'lest Draytc:I r.lIddx Western Microtechnology. 602-948-4240 Arrow Elctrns., 313-971-8220 
Semiconductor Specialists, TEL: (08954) AZ Temp a r.lI Livonia 
4641517 Anthem Elctrns., 602-244-0900 Schweber Elctrns., 313-525-8100 

Inll Finland. EtPCD AZ Tucsen WI Edell Pralrla 
OY Atomica AB, TEL: (80) 423533 Kierulff Elctrns., 602-624-9986 Schweber Elctrns., 612-941-5280 

Inll Franca. r.1cntrouga CA Cznega Park 1.111 Edina 
Produits Electronique, TEL: (01) 7353320 Schweber Elctrns., 213-999-4702 Arrow Elctrns., 612-830-1800 

Inll Franca. Savres CA Ch3ts~crth r.m Edina 
Tekelec Airtronic, TEL: (01) 534-75-35 Anthem Elctrns., 213-700-1000 Kierulff Eictrns., 612-941-7500 

Inll FrlllcD. Vlnc&:nts CA Chatsworth UO Euth City 
AMI Microsystems, S.A.R.l., TEL: (01) 374 00 Arrow Elctrns., 213-701-7500 SChweber Elctrns., 314-739-0526 
90 CA Ccp&rllno r.l0 r.luylznd Ilclghts 

Inll liang K~na. Ko\Vlo~1I Western Microtechnology, 408-725-1660 Kierulff Elctrns., 314-739-0855 
Electrocon Products Ltd., TEL: 3-687214-6 CA Irvlna r.m SI. Louis 

l:tll India Schweber Elctrns., 714-556-3880 Arrow Elctrns., 314-567-6888 
Semiconductor Complex Ltd., TEL: 87495 CA Los Angelos fill r.1ancboster 

Inll 1t~ly. r,1II1nO Kierulff Elctrns., 213-725-0325 Arrow Elctrns., 603-668-6960 
Mesa SpA, TEL: (02) 434333 CA IIG~PQrt Duch IIJ Falrflold 

Inll Italy. r.tII:no Arrow Elctrns., 714-851-8961 Arrow Elctrll~., I'01·!J7!J·!J:lOO 
AMI Microsystems S.p.A., TEL: (02) 293745 CA Palo Alia IIJ Falrflold 

1::11 Italy, nt::ll Kierulff Elctrns., 415-968-6292 Kicrulff Eiclrns., 201-575-6750 
C.I.D. s.r.i., TEL: (06) 63 83979 CA Sacrlt:ltnlo IIJ Fairfield 

Inll Jzpan, Tokyo Kierulff Elctrns., 916-924-8522 Schweber Elctrns., 201-227-7880 
Kyokuto Boeki Kaisha, ltd. CA San Diego flf.! Albuqutrqua 

Inll Japan. Tokyo Anthem Elctrns., 714-279-5200 Arrow Elctrns., 505-243-4566 
logic House, Inc. CA San Diego flU Albuqucrqu8 

Inll Japan, Tolcyo Arrow Elctrns., 714-565-4800 Bell Elctrns., 505-292-2700 
logic Sys. IntI., ltd. CA San Diogo IIY Farr.Jlng~!13 

Inti Japan, Tolcyo Kierullf Elctrns., 714-278-2112 Arrow Elctrns., 516-293-6363, 516-694-6800 
Taiyo Elec. Co., TEL: (03) 379-2926 CA San Jose IIY lIauppauge 

IntI Japan. Tokyo Anthem Elctrns., 408-946-8000 Arrow Elctrns., 516-231-1000 
AMI Japan ltd., TEL: (3) 586-8131 CA Santa Clara flY Liverpool 

Inll r.taxlco Schweber Elctrns., 408-496-0200 Arrow Elctrns., 315-652-1000 
Dicopel S.A., TEL: (905) 561-3211, (905) 687- CA Sunnyvale IIY nochasler 
1800 Arrow Elctrns., 408-745-6600 Arrow Elctrns., 716-275-0300 

Inll Uelhulands, Dldhc3vll~cre CA Tuslln IIY Rochastcr 
Techmation Elec. NV, TEL: (02968) 6451 Anthem Elctrns., 714-730-8000 Schweber Elctrns., 716-424-2222 r----

Inti rislhcrlands. RolIErdlr.J CA Tuslln IIY \'/ostbury 
DMA Nederland, BV, TEL: 010-361288 Kierulff Elctrns., 714-731-5711 Schweber Eictrns., 516-334-7474 

Inll fla~ Znland. Auckland CO Denver IIC Gre:nsb~ro 

~ David P. Reid (NZ) ltd., TEL: 492-189 Arrow Elctrns., 303-758-2100 Kierulff Elctrns., 919-852-9440 
Inll Singaporo, Slngzpcro CO Danvcr IIC Winston Sale::! 

Dynamar Inll., ltd., TEL: 746-6188 Kierulff Elctrns., 303-371-6500 Arrow Elctrns., 919-725-8711 

i Inll Soutb Africa, Transvaal CT Danbury 011 Dccch\Voad 
Radiokom Pty., ltd., TEL: (011) 485712 Schweber Elctrns., 203-792-3742 Schweber Elctrns., 216-464-2970 

Inll Soulh Keru. Seoul CT \'/alllngfcrd 011 Ccnlcrvlll3 
Kortronics Enterprise, TEL: Seoul-634-5497 Arrow Elctrns., 203-265-7741 Arrow Elctrns., 513-435-5563 ~.1 

Inll Spain. Barcelona CT Wallingford 011 Cleveland ffi) Interface S.A., TEL: (03) 3017851 Kierullf Elctrns., 203-265-1115 Kierullf Elctrns., 216-587-6558 
Inll S\Vsdan, Spanga FL FI. Lauderdala 011 Columbus 8 

A.B. Rifa, TEL: (08) 7522500 Arrow Elctrns., 305-776-7790 Arrow Elctrns., 614-885-8362 
<"0 Inti Switzerland, Zurich FL lIelly~oDd 011 Solen 

W. Moor AG, TEL: (01) 8406644 Schweber Elctrns., 305-927-0511 Arrow Elctrns., 216-248-3990 
IntI TII\vln. Talpal FL Palm Bay OK Tulsa I Promotor Co., Ltd., TEL: (02) 536-4057 Arrow Elctrns., 305-725-1480 Arrow Elctrns., 918-665-7700 .. 
IntI \'Jut GcrClUY. BErlin FL SI. PGlmburg OK Tulu 

Aktiv Elektronik GmbH, TEL: (030) 6845088 Kierullf Elctrns., 813-576-1966 Kierulff Elctrns., 918-352-7537 
Inll \'/asl G&rr.J3DY. llir.:burg GA 1I0rcrcss DR Porlland ~l' Microscan GmbH Arrow Elctrns., 404-449-8252 Kierulff Elctrns., 503-641-9150 '~ 
IntI \'/est Germany, Uunlch GA lIorcross PA lIarshar.J 

~ AMI Mlcrosystems GmbH, TEL: (089) 483081 Schweber Elctrns., 404-449-9170 Schwebcr Elctrns., 215-441-0600 
Inll \'/8sl Germany. I/cllalal IL Elk Grove VUlIga PA r,IonroDvllla 

Onml-Ray GmbH, TEL: (02153) 7961 Kierulff Elctrns., 312-640-0220 Arrow Elctrns., 412-856-7000 c:3 

1----.0 
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American Microsystems (Cont) Inll India Lltoraluro: 

Semiconductor Complex Ltd., TEL: 87495 Steve Martin, Director Mail Supervision ..... 617-329-4700 

Inll lIaly, I.1l1ano ext. 1391 
PlI r,looreslo ..... n Prlco and dollvsry: 

Arrow Elctrns., 609-235-1900 Mesa SpA, TEL: (02) 434333 
See Product Information 

TX Auslln Inll lIaly, ROr.13 
Placa an order: 

Kierulff Elctrns., 512-835-2090 C.LD. s.r.i., TEL: (06) 63 83979 
Regional Offices: 

TX Auslln Inll Japan, Tokyo Massachusetts, Mac Wylie, ........ 617-329-4700 ext. 1310 
Schweber Elctrns., 512-458-8253 Kyokuto Boeki Kaisha, Ltd. 

Illinois, Ed Kruft, .......................................... 312-894-3300 
TX Dallas Inll Japan, Tlikyo California, Walter Borlase, .......................... 213-595-1783 

Arrow Elctrns., 214-386-7500 Logic House, Inc. Texas, Jack Coe, .......................................... 214-231-5094 
TX Dallas Inll Japan, Tokyo .. Follow-up an order: 

Kierulff Elctrns., 800-442-1041 Logic Sys. IntI., Ltd. Yin Ciccolo, Manager of Customer Service, ....... 617-329-
TX Dallas Inll Japan, Tokyo 4700 ext. 1311 

Schweber Elctrns., 214-661-5010 Taiyo Electric Co., TEL: (03) 379-2926 All olh~r Informllan: 
TX Iiouslon Inll r.loxlco Eric Janson, Technical Publicity Manager ........ ext. 1263 

Kierulff Elctrns., 713-530-7030 Dicopel S.A., TEL: (905) 561-3211, (905) 687-
TX Iiouslon 1800 

Sales Offices & Representatives Schweber Elctrns., 713-784-3600 Inll Iiolheriands, Badh09vodora 
TX Slafford Techmation Elec. NV, TEL: (02968) 6451 

AL lIunlsvlllo Arrow Elctrns., 713-491-4100 Inll lIolhorlands, nOllordam 
UT Sail Lako City DMA Nederland, BV, TEL: 010-361288 Currie, Peak & Frazier, 205-536-1506 

Kierulff Elctrns.; 801-973-6913 Inll lIow Zoaland, Auckland 
AZ TCr.1pa 

\'JA Dsllavuo David P. Reid (NZ) Ltd., TEL: 492-189 
Piper Sales Co., 602-949-0048 

, ClI lIunlinglon Deach Arrow Elctrns., 206-643-4800 Inll Singapore, Singapore Analog Devices, 714-842-1717 \'/A Tukwila Dynamar IntI. Ltd., TEL: 746-6188 
ClI San JOS8 Kierulff Elctrns., 206-575-4420 Inll Sc~lh J\frlc3, Transvnl Analog Devices, 408-947-0633 \'JI r,ladlson Radiokom Pty., Ltd., TEL: (011) 485712 CO Longr.lonl Arrow Elctrns., 608-273-4977 Inll Soulh Korsa, Seoul Piper Sales Co., 303-443-5337 \'/1 Oak Crosk Kortronics Enterprise, TEL: Seoul-634-5497 FL Orlando Arrow Elctrns., 414-764-6600 Inll Spain, Barcolona Currie, Peak & Frazier, 305-855-0843 

\'/1 \'Iaukesha Interface S.A., TEL: (03) 3017851 Gil Dululh Kierulff Elctrns., 414-784-8160 Inll Sweden, Spanga Currie, Peak & Frazier, 404-476-3107 
Can Downsvlow, Onlarlo A.B. Rifa, TEL: (08) 7522500 IL Glandala Holghls 

Cesco Elctrns., Ltd., 416-661-0220 
Inll Swllzorland, Zurich Analog Devices, 312-653-5000 

Can Downsvlaw, Onlarlo 
W. Moor AG, TEL: (01) 8406644 IL Ilcrlhflsld 

FlIture Elctrns., Inc., 416-663-5563 
Inll Taiwan, Taipei Torkelson Assocs., 312~446-9085 

Can r.la~trB31, Qc~~cc 
Promotor Co., Ltd., TEL: (02) 536-4057 III Indl!nlpolls 

Cesco Elctrns., Ltd., 514-735-5511 
IntI \'lost GBrr.1any, Berlin Torkelson Assocs., 317-244-7867 

Can r.lonlreal, QUEbsc 
Aktiv Elektronik GmbH, TEL: (030)6845088 KS Shawnea r.!lsslcn 

Future Elctrns., Inc., 514-731-7441 
IntI \'/asl Gerr.1any, lIamburg Technical Sales Assocs., 913-888-3330 

Can Ollawa, Onlarlo 
Microscan GmbH l.lD Ilalllr.mo 

Future Elctrns. Inc., 613-820-8313 
\'Iesl Germany, 1I0tlelai Rep-Tron, Inc., 301-799-7490 Inll Can Polnl Clalro, Qucbec 
Onmi-Ray GmbH, TEL: (02153) 7961 1,11 Dlrr.1lngham 

Future Elctrns., Inc., 514-694-7710 Analog Devices, Inc., 313-644-1866 
Can Quebec Inll \'Iosl Gerr:1zny, Slullgarl 

1.11 D31roll 
Cesco Elctrns., Ltd., 418-687-4231 Ditronic GmbH, TEL: (0711) 724844 _ 

Rathsburg Assocs., Inc., 313-882-1717 
Can Vancouver, Brilish Columbia Inll \'/ost Germany, Slullgart r,m UlnnaapGlIs 

Future Elctrns., Inc., 604-438-5545 Mikrotec GmbH, TEL: (0711) 616036 
Torkelson Assocs., 612-835-2414 

Inti ArG!ntln3, Buenos Aires Inti \'/osl Germany, Vlursen l.lD SI. Louis 
YEL S.R.L., TEL: 46 2211 Mostron Halbleitervertriebs, TEL: (0216) Technical Sales, 314-725-5361 

Inll Auslralla, lIaw Soulh Walas 17024 
IlJ Uzpl:woad 

Crosshouse Inll Yugoslavia, Ljubljana HarWOOd-Sandier Assocs., 516-673-1900 
Inll Auslralla, Proston, Victoria ISKRAlStandardllskra IEZE, TEL: (051) 551- 111.1 Albuqucrqu3 - Rifa Pty. Ltd., TEL: (03) 480 1211 353 Grady Moore Assocs., 505-262-1416 
Inll Austria, Vienna IfY lIamburg 

PCS Handelsgesellschaft, TEL: -(222) 627197 Labtronics, 716-648-0107 

I ...... ,~" .... , ..... ",:.I [d 

@ 
Inll Dalglum, Brussels Ampe're)C IIY lIunlinglon 

Betea Automation, TEL: (02) 7368050 Harwood-Sandler Assocs., 516-673-1900 
, 0 Inti Brazil, Sao Paulo IlY Klrkwc3d 

Datatronix Electronica Ltda., TEL: 11-826- Amperex Electronic Corporation 
Labtronics, Inc., 607-775-3739 'I 0111 Providence Pike , 

Slatersville, Rhode Island 02876 IIY fl. Tonawanda 
l,<;.;· : Inll Chili Labtronics, 716-693-2257 
r~,:~: ~ :.: 401-762-3800 

l+~ 
Victronics Ltda., TE~: 36440-30237 

TWX: 710-382-6332 IlY Syracusa 
Inti England, Darby Labtronics, 315-454-9314 

"~ Quarndon Elctrns. Ltd., TEL: (0332) 32651 IIY Ullca 

f;'}·~.·~:· Inll England, Greater 1,1anchusler Labtronics, Inc., 315-735-2153 
Vako Elctrns. Ltd., TEL: (061) 652-6316 Analog Devices IlC Greensboro 

! c:} Inti England, Ilarlo\'l, Essox Currie, Peak & Frazier, 919-273-3040 

1m 
,;' VSI Elctrns. (UK) Ltd., TEL: (0279) 2935477 Analog Devices 011 CI3vclnd 

! •• Inll England, West Draylon r.Hddx PO Dox 280 noulo 1 Induslrlal Pzrk Electro Sales Assocs., 216-261-5440 
Semiconductor Specialists, TEL: (08954) lIorwood, 1,1assachusalls 02062 011 Oaylen 

I •• 46415/7 617-329-4700 Electro Sales Assocs., 513-426-5551 

[t; Inll Finland, Espoo TWX: 710-394-6577 011 Du~lIn 

~"'~ OY Atomica AB, TEL: (80) 423533 TELEX: 924-491 Analog Devices, Inc., 614-764-8795 

t -(it Inll Franca, I.lonlrougs Spoclflc producl Informallon: PA FI. Washlnglon 

f~ Produits Electronique, TEL: (01) 7353320 Regional Offices: Analog Devices, 215-643-7790 
- .. -.. -.-.~.' Inti France, Savres Massachusetts, Mac Wylie, ........ 617-329-4700 ext. 1310 PA Allison Park 
l -,,", . Tekelec Airtronic, TEL: (01) 534-75-35 Illinois, Ed Kruft, .......................................... 312-894-3300 Electro Sales Assocs., 412-487-3801 

t Inti liang Kong, KOWloon California, Walter Borlase, .......................... 714-842-1717 SC Ccl::::bI3 

- Electrocon Prods. Ltd., TEL: 3-687214-6 Texas, Jack Cae, .......................................... 214-231-5094 Currie, Peak & Frazier, 803-254-1971 
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Analog Devices (Cant) Inll flaw Zealand. Aucklznd 
Applied ~.mcro Circuito W. Arthur Fisher Ltd., TEL: 59 55 25 

TX lIouslen Inll I/:w Zealand. Chrlslchurch 
Analog Devices, 713-664-6704 W. Arthur Fisher Ltd .• TEL: 67-692 Applied Micro Circuits Corporation 

TX Rlchzrdson Inll Ilow Zuland. Lower Hull 8808 Balboa Avenue 
Analog Devices, 214-231-5094 W. Arthur Fisher Ltd., TEL: 850 243 San Diego, California 92123 

\'/A nC:1lon Inll lIamay. llvalslad 714-268-0097 
Analog Devices, Inc .• 206-251-9550 Estronic, TEL: (2) 78 60 10 

\'II Brookfield 
Inll Paklslan. Karachi 

Torkelson Assocs .• 414-784-7736 
Can r.lIsslsuuga. Onlarlo 

Superior Elctrn. Assoc .• TEL: 61 36 55 Applied Microsystems 
Tracan Elctrns. Corp .• 416-625-7752 Inll Slng3poro. Asia 

Can OIlIWI. Onlarlo General Engrs. (Electr.) Corp .• TEL: 2714081 
Applied Microsystems Corporation 

Tracan Elctrns. Corp., 613-722-7667 Inll SQulh Africa. Durbin 5020 148th Avenue N.E .• P.O. Box 568 
Can Polnla Clzlra. QIl:~&C L'Electron (Pty.) Ltd .• TEL: 37-9224/5 ncdmcnd, Wazh:ngtcn D3052 

Tracan Elctrns. Corp., 514-694-5343 Inll Soulh Africa. Johannesburg 206-882-2000 
Cln f/crlh Vznccuvcr. Brilish Cel~r.1bI3 L'Electron (Pty) Ltd .• TEL: 786-5150 

Tracan Elctrns. Western Ltd., 604-984-4141 
Inll Spain. Barcelona 

Inll Argenllna. Buenos Alrss Interface, S.A.. TEL: 933017851 
Rayo Elctrna. s.r.i., TEL: 37-9890 Applied Micro Technology 

Inll Auslralla. Arlzrl:lcn Inll Spain, BII~.o 

Parameters Pty., Ltd., TEL: 02 439 3288 Interface, S.A., TEL: 944150893 

Inll Auslralla. r.lcrdlallcc Inll Spain. r.ladrld Applied Micro Technology Inc. 

Parameters, Pty., Ltd., TEL: 03 90 74 44 Interface, S.A., TEL: 914563151 P.O. Box 3042 

lilll Auslrla, VI:51:a Inll Swsden. Brc::Il:ta 
Tucson, Arizona 85702 

Inti. Elctrns. Co .• TEL: 0222/85 93 04 Analog Devices AB, TEL: 08-282740 
602-622-8605 

Inll Auslrla. \'lIen Inll Switzerland. Gcnsv3 
Walter Rekirsch Elektronische Gerate Ges. Analog Devices. S.A.. TEL: 022 3157 60 
m.b.H. & Co .• TEL: 23-55-55-0 

Inll Taiwan .. Taipei Applied Syotems Inll B£liiIU::1. Anl\1Urpc:J 
Analog Devices Benelux, TEL: 031/374803 Taiwan Automation Co .• TEL: 02 771 0940 

Inll Brazil. Sao Paulo Inll Thall;nd. Bankok Applied Systems Corporation 
Artimar Ltd., TEL: 230-0277 Dynamic Supp. Engrg., TEL: 82455 26401 Harper Avenue 

Inll D:n:::uk. Ihrlev Inll Turkoy. Ankara SI. Clair Shores, Michigan 48081 
Analog Devices APS, TEL: (02) 845 800 Simge Ltd., TEL: 29 77 44 313-779-8700 

Inll Finland. lIolslnkl Inll Turkey. ISlanbul 
SW Instrs., TEL: 90 73 82 65 Simge Ltd, TEL: 669184 

Inll Fnnc~. AI:~cc~ 

Analog Devices, S.A., TEL: 33 26 07 61 
Inll Unlltd Klngdc::1. Edgcbaslon Apter( Microoy~tcm~ 

Inll Franca. nengls 
Analog Devices, Ltd. 

Analog Devices, S.A., TEL: 687 34 11 Inll Unllnd Kingdom. Surrey 

Inll Franca. GrEnobla Analog Devices, Ltd., TEL: 01/94 10 46 6 Aptek Microsystems, Inc. 

Analog Devices, S.A., TEL: (1676) 22 21 90 Inll \'Issl Gorl:lany. Barlln 
Hillsboro Plaza, 700 NW. 12th Avenue 
Deerfield Beach. Florida 33441 

Inll Frallca. To~l~uS3 Herrn Horst Walkusat, TEL: 030/31 64 41 
305-421-8450 

Analog Devices, S.A., TEL: 61 41 11 81 Inll \'J~sl Gcrr.13ny. Buchholz TELEX: 441020 
Inll lIoliand. Ooslcrhc~1 Analog Devices GmbH, TEL: 04187/381 

Analog Devices Benelux, TEL: 0162051080 Inll \'lesl GCrr.1zny. Kecln 
Inll Ilona Keng. Ko~l~cn Analog Devices GmbH, TEL: 0221/68 60 06 Sales Offices & Representatives Comets, TEL: 3-333566 
lell India. lIew Dzlhl Inll ' \'Iosl GErmany. r.lunchcn 

CH Krishnan & Assoc., TEL: 664850 Analog Devices GmbH, TEL: 089/53 03 19 

Inll Iroland. L1l:lulck Inll \'Iosl GerCl3ny. Karlsrcha Inll Wosl GUr.l3ny. Duchcnslrassa 

Analog Devices BV, TEL: 061 29011 Analog Devices GmbH, TEL: 0721/61 60 75 Consar GmbH, TEL: 011 49 9355/2655 

Inll Israel. KIn Slba 
Analog Devices (Israel) Ltd., TEL: 052-21023 --

Inll lIaly. Bologna Analogic Array Technology 
Dott. Ing. Giuseppe de Mico, TEL: (051) 55 56 
14 

~; Inll lIaly. Flrcnzo Analogic Corporation Array Technology ... 
Dott. Ing. Giuseppe de Mico. TEL: (55) 894115 Audubon Road 922 South SaratogalSunnyvale Road 

I Inll 1121y. r.tII:no Wakefield, Massachusetts 01880 San Jose, California 95129 
Analog Devices, SRL, TEL: 68 98 045 617-246-0300 408-252-9900 

Inll lIaly. r,Ulzno TWX: 710-348-0425 
Dott. Ing. Giuseppe de Mico, TEL: 9520551 

Inll lIaly. Padon G 
Dott. Ing. Giuseppe de Mico, TEL: 049 65 29 Analog Systemo A\VI 

~ 09 
Inll lIaly. nO::1a 

AWl Dott. Ing. Giuseppe de Mico, TEL: 06/31 62 Analog Systems Division 
3212 Scott Boulevard Q! 04 P.O. Box 35879 

Inll lIaly. Torlna Tucson, Arizona 85740 Santa Clara, California 95050 

I Dott. Ing. Giuseppe de Mico, TEL: 011 65 03 602-293-4923 408-727-9912 

271 
Inll Japan. Osaka 

Analog Devices of Japan, Inc., TEL: 06/372 ApelC linicrotecilnology 8cdiord Computer Syotems 1814 . 
Inll Japan. Tokyo f~ Analog Devices of Japan, Inc., TEL: 03/26 36 Apex Microtechnology Corporation Bedford Computer Systems 

~ 826 1130 East Pennsylvania Street 4 Lyberty Way 
Inll Ual2ysll. KUJIJ LUl:lpur Tucson, Arizona 85714 Westford, Massachusetts 01886 § General Engrs. (Electr.) Corp. 602-746-0849 617 -275-0870 

" ------.: 
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Boston Systems Office 
UT Sandy 

California Devices Aspen Sales, 801-943-1346 

VIA Bellovuo 
Boston Systems Office, Inc. Burr-Brown, 206-455-2611 California Dovlces Inc. 
469 Moody Street Can r.1lsslssauga. Ontario 

282 Kinney Drive 
Waltham, Massachusetts 02154 Allan Crawford Assocs., 416-678-1500 

San Jose. California 95112 

617-894-7800 400-295-3700 

TWX: 710-324-0760 Inti Australia, Clayton-Victoria TELEX: 352120 
Kenelec, TEL: (03) 560-1011 

Inti Austria. \'/len 
Burr-Brown GmbH, TEL: 0222/62 63 71 Sales Offices & Representatives 

Burr-Brown Research Inti Bolglum. Bruxelles 
BETEA, TEL: (02) 736-8050 AZ Ter:1pa 

Burr-Brown Research Corporation 
Inti Bonolux, Ship hoi Jan Devices, Inc., 602-966-5198 

Inlcrnatlonal Airport Industrial Park 
Tucson. Arizona 85734 Burr-Brown IntI. B.V., TEL: 020-470590 CA lIowport B03Ch 

602-746-1111 Inti D.nmark. lIo6rslialiil Jan Devices. Inc., 714-646-9808 

TELEX: 66-6491 Mer-el AlS, TEL: 02-571000 CA Roseda 
TWX: 910-952-1111 Inti England. lIertfordshlre Jan Devices. Inc., 213-708-1100 
Specific product Information: Burr-Brown IntI., Ltd .• TEL: (0923) 33837 CA Santa Clara 

Sales Department ....................................... (602) 746-7220 
Inti England. Hertfordshlre Magna Sales, Inc., 408-727-8753 

Burr-Brown European Branch Office, TEL: FL Lighthouse Point 
Sales Offices & Representatives (0923) 46759 R. C. Simon & Co. Inc., 305-941-2757 

Inti Finland. Kaunlalnen FL Rlvorvlew 
AL Huntsville OY Findip A B, TEL: 90-5052255 R. C. Sim)ll & Co. Inc .• 813-689-6524 

Conley & Assocs., 205-882-0316 
Inti Franco. La Chesnay IL Barrington 

CA Los Angeles Burr-Brown IntI. S.A., TEL: (01) 3-954-3558 OMNI Elctrn. Mktg., 312-381-9087 
Burr-Brown, 213-991-8544; 805-496-7581 

CA San Joso Inti Germany. Br8mim III Indianapolis 

Burr-Brown, 408-559-8600 Burr-Brown Inti. GmbH, TEL: 0421/25 39 31 Insul-Reps Inc., 317-842-5203 

CA Santa Ana Inti Garmany. DUOss91dorf KS Overland Park 
Burr-Brown. 714-835-0712 Burr-Brown Inti. GmbH. TEL: 02154/8445 Advanced Technical Sales, 913-492-4333 

CO Dcnvor Inti Germany. Flldorstadt F.1A Burlington 
Burr-Brown. 303-663-4440 Burr-Brown IntI. GmbH. TEL: (0711) 70 1025 Mill-Bern Assocs., Inc .• 617-273-1313 

FL Boca Raton 
Conley & Assocs., Inc., 305-395-6108 Inti Gorr:13ny. I,'unch~n ""A Dsdhar:1 

FL Ovlodo Burr-Brown Inti. GmbH .. TEL: 089/61 7737 California Devices Inc., 617-329-8071 

Conley & Assocs., Inc., 305-365-3283 Inti Germany. Zirndorf 1.111 r.llnnaapolls 
FL Tar:1pa Siex Elektronikelemente GmbH, TEL: 60 71 78 IntI. Elctrns., Inc., 612-571-0000 

Conley & Assocs., Inc., 813-885-7658 Inti lIong Kong IIV Carson City 
GA Atlanta Schmidt & Co. (H.K. Ltd.), TEL: (780) 5- Magna Sales, Inc., 702-883-147.1 

Conley & Assocs., 404-447-6992 455644 IIY Endwell IL Addison 
Burr-Brown, 312-832-6520 Inti India. Bombay Tri-Tech Elctrns. Inc., 607-754-1094 

KS DaSoto Oriole Services & Conslts. Pty., Ltd., TEL: IIY Fairport 
Midtec Assocs., 913-441-6565 672973 Tri-Tech Elctrns. Inc., 716-223-5720 

r.1O Sliver Spring Inti Imol. Tel-Aviv IIY Fayetteville 
Marktron, Inc., 301-460-6100 Racom Elctrns. Co., Ltd., TEL: 03-491922 Tri-Tech Elctrns. Inc., 315-446-2881 

r,lA I/oadham Inti Italy. l,liIano IIY Jorlcho 
Burr-Brown, 617-444-9020 Metroelettronica, TEL: (2) 5462641 J-Square Mktg., 516-935-3200 

1.11 Detroit 
Burr-Brown, 313-474-6533 Inti Italy. Romo IIY Poughkeepsie 

1,111 Blollr:1lngton Metroelettronica, TEL: 827-0713 Tri-Tech Elctrns. Inc., 914-473-3880 

Elctrn. Sales. 612-884-8291 Inti Japan. Osaka IIC Ralslgh 
r.1O Florissant Burr-Brown Japan Ltd., TEL: 06/305-3287 J & B Sales Inc., 919-772-3546 

Midtech Assocs.-St. Louis, 314-837-5200 Inti Japan. Tokyo 011 Rocky River 
rm Allruqusrqu8 Burr-Brown Japan, Ltd., TEL: (03) 586-8141 Norm Case & Assocs., Inc., 216-333-0400 

Vermillion Sales, 505-883-3668 
Inti lIew Zealand. Aukland OH Westervilio 

IIY Clinton 
Advanced Comps.Corp., 315-853-6438 

McLean Information Technology Ltd., TEL: Norm Case & Assocs., Inc., 614-895-0404 

IIY Endicott 
501-801 OR Canby 

Advanced Comps. Corp., 607-785-3191 Inti Ilorway. Oslo Magna Sales, Inc., 503-263-1648 

IIY Pott Chaster H.C.A. Melbye, TEL: (02) 106050 TIl Knoxville 
Burr-Brown, 914-253-9333 Inti Portugal. Lisbon Insul-Reps Inc., 615-691-7586 

IIY Scottsville Telectra, TEL: 686072 TX Austin 
Advanced Comps. Corp., 716-889-1429 

Inti Spain. Barcelona Sundance Sales, Inc., 512-250-0320 
.IlY Syracus8 

Unitronics SA, TEL: 269.26.55 TX lIouston Advanced Comps., 315-699-2671 
IIC Winston-Salem Inti Spain. r.ladrld Sundance Sales, Inc., 713-668-8923 

Murcota Corp., 919-722-9445 Unitronics SA, TEL: 242 5204 TX Richardson 
011 Cisveland Inti Swaden, Valllngby Sundance Sales, Inc., 214-699-0451 

K-T Marketing Inc., 216-248-9123 Svenski Teleindustri, TEL: 380320 Inti England. CraYilay 
OH Dublin Inti Switzerland. Ruschllkon California Devices, Inc., TEL: 0293-21365 

Burr-Brown, 614-764-9764 Burr-Brown IntI., AG, TEL: 01/724 09 28 Inti Franca. Polssy 
PA Hatboro 

QED Elctrns., 215-674-9600 Inti Taiwan. Taipei California Devices, Inc., TEL: (3) 979.25.87 

TX Dallas Alpha Precision Instrmn., TEL: (02) 7412104 Inti Italy. r.ll1!no 

Burr-Brown Resch. Corp., 214-681-5781 Inti Yugoslavia. Ljubljana CEFRA s.r.l., TEL: 02-23-52-64 

TX Houston Elektrotehna N. SolO. Ljubljana, TEL: 0611 Inti \'Jost Gormany. Offenbach 
Burr-Brown Resch. Corp., 713-988-6546 311-564 Neutron GmbH, TEL: (6 11) 8139 30 
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Central Data CGRS Microtech Commodore Semiconductor 

Central Data Corporation CGRS Mlcrotech 
Group/MOS Technology 

1602 Newton Drive P.O. Box 102 Commodore Semiconductor Group/MOS Technology 
Champaign, Illinois 61820 Langhorne, Pennsylvania 19047 950 Rittenhouse Road 
217-359-8010 Norristown, Pennsylvania 19403 

215-666-7950 

Distributors Cherry Semiconductor TWX: 510-660-4168 
Appllcallon tmglncsrlng: 

Cherry Semiconductor Corporation 
215-666-7950 

Inll Australia, Victoria LItErature: 
R&D Elctrns. 2000 South County Trail 

Local Sales Office 
IntI England, Derks East Greenwich, Rhode Island 02818 

PrieD and delivery: 
Data Translation, Ltd. 401-885-3600 

Local Sales Office, or 
lilU Frillca, 'IiI.Ciiii~it 

TELEX: WUI-6817157 
Western ........................................................ 408-727-1130 

Kontron Electronique Specific prDd~et Inforr:l3I1cn: Central .......................................................... 214-387-0006 
Inll Hong Kong. lIorth Point Marketing & Sales Department ................... 401 885-3600 Eastern ...................................................... 1-800-345-6386 

Seed Hong Kong 
Inll lIaly.lvru 

Poly tech. S.r.1. Sales Offices & Representatives Computer Aided Engineering 
Inll Japan. Chlba 

Microboards Inll England. lIarpcndcII COr.1puter Aided Engln£srlng 
Inll r.lalaysla. Singapore Cherry Electrical Prods. Ltd., TEL: (058) 27- 1333 Bordeaux Avcnu8 

Digitech Pte., Ltd. 63100 Su:myvaI3, California 94036 
Inll IIcth:rlznds. AA RI)s\:ll)k Inll lIong Kong, \'/anchal 408-745-1440 

C.N. Rood B.V. CET, Ltd., TEL: 5-729-376 
Inll IIs\¥ Znland. Auckland Inll Japan. Tokyo 

Technology Mktg., Ltd. Nippon Imex, TEL: 03-321-4415 Computer Automation Inll Spain. r.ladrld Inll Singapcre. Asia 
Unitronics, S.A. Dynamar Inti., Ltd., TEL: 7476188 

Inll S\:Illzcrl:nd. Langc:tthal Inll Tzl\¥an. Tapsl 
Computer Automation 

MEMOTEC AG NAKED MINI Division 
Dynamar (Taiwan) Ltd .• TEL: 5418251-4 18651 Von Karman Inll \'/ut Gerr.lIny. I.1l1nchsn Inll \'lust Gcrr.llny. Auarbach/OPF Irvine, California 92713 Stemmer Elektronix Cherry Mikroschalter GMBH, TEL: (09643) 714-833-8830 
181 TWX: 910-595-1767 

Cermeieh: Microelectronics 
Specific prc~uct Inforr.nllon: 

Ext. 584 

Citel literature: 

Cermetek Microelectronics, Inc. Ext. 290 

1308 Borregas Avenue Citellnc. 
Ext. 581 

Sunnyvale. California 94086 392 Potrero Avenue 
Placa an order: 

408-734-8150 Sunnyvale, California 94086 
Sales Office 

TWX: 910-379-6931 408-738-4773 Follo\'l-u~ In order: 
Ext. 277 

All ethor Infcrr.utlc:J: 
Marketing ............................................................... ext. 381 

Sales Offices & Representatives Comarrc Communications ..................................................... ext. 581 

Inll Cyprus. IUcasl. Comark Corporation Sales Offices & Representatives Eltrom Elctrns. Ltd., TEL: 21-61088 257 Crescent Street 
Inll England, Dourna End. Ducks Waltham. Massachusetts 02154 

EnGland. IIcrlfordshlro Micro-Marketing (Elctrns.) Ltd .• TEL: 06285- 617-894-7000 Inll 

29222 CAl. Ltd .• TEL: Rickmansworth (09237) 

Inll England. Czmberlsy Surrey Inti Gsrr.lany. Frankfurt -
Dialogue Distribution Ltd., TEL: 0276-682001 Comdial Semiconductor 

Computer Automation GmbH 

Inll England. r.laldsnhud. IItrkshlre 

~ Micromark Elctrns .• TEL: (0628) 72631 
Comdial Semiconductor Distributors '''i 

Inll France. Palalulu 
1230 Bordeau Drive ~ Franelec. TEL: 6-930-2005 
Sunnyvale, California 94086 Inll ArGEnllna, Dutno! Aires 

Inti tlcll:nd. nllll&rd:CI 
408-744-1800 Fate Elctrnca. A.A.I.C.!,. TEL: 45-0208 ® DMA Holding B. V., TEL: 010-36.12.88 Inll Australia. r.t&lbourna 

Inll India. Daoijzler Consolidated Elctrns. Inds .• TEL: 440-791 l~ 

Electrolink Systems, TEL: 41894 Inll llalglur.1, Drusnls (~ 
Inti Israel. Tel-Aviv Com linear Geveke Elctrns .• TEL: 02-241 45-50 

~ R. N. Electronics, TEL: (03) 707129 Inll Denmark. Copcnhagon 
Inti italy. Uliano Com linear Corporation SC Metric AlS, TEL: (02) 80-4200 

Cefra S. R. L., TEL: (02) 23.52.64-23.60.154 2468 East 9th Street Inti Finland. 1I&lslnkl c:J Inti Sweden. Valllngby Loveland, Colorado 80537 Finn Metric OY, TEL: 90-460-844 
Svensk Teleindustri 303-669-9433 Inll France. Boll8spostala 

I Inti \'/ast Gerr.llny. l.1unchen Appllcallon engineering: Yrel Electronique et Informatique, TEL: 956 
Scantec GmbH, TEL: (089) 134093 Kurt Rentel 81-42 

Inll India. DG::Ibay 
Micronic Devices, TEL: 486170 

Distributors Sales Offices & Representatives Inti lIaly. Uliano 
C.A.1. S.P.A., TEL: 02236 3851 ; Inll England. CIClbtrlsy Sl!rrcy Inll England. Chsshlro Inll lIathtrlznds. Amstcrdar.l 

Dialogue Distribution Ltd., TEL: 0276-682001 DI-AN Data Systems, TEL: 061 442 9768 Geveke Elektronica. TEL: 020-802802 
Inll England. r.1aldenhead. Derkshlre Inll Japan. Tokyo Inll 118\¥ ZC2land. Auckland -, 

Micromark Elctrns., TEL: (0628) 72631 Internix, Inc., TEL: 03 369 1101 David Reid Data Prods., Ltd., TEL: 499-197 ~ .. 

L..-.---..: 
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computer Automation (Cant) GA Norcross 
Custom Integrated Circuits Hall-Mark Elctrns., 404-447-8000 

Inll lIorway. Oslo IL Bensenville 

Metric A.S., TEL: 02-282624 Hall-Mark Elctrns., 312-860-3800 Custom Integrated Circuits 
Inti Japan. Tokyo IL Elk Grove Village 5353 Wayzata Boulevard, Suite 603 

Showa Info. Sys., TEL: 403-7101 Kierulff Elctrns., 312-640-0200 Minneapolis, Minnesota 55416 
Inll South Africa. Braamfonteln KS Lenexa 612-542-1115 

Tran Sys. Pty Ltd., TEL: 39-6575 Hall-Mark Elctrns., 913-888-4747 
Inll Swed~n. Stockholr.l r.lO Daltlmore 

Scandia Metric AB, TEL: 08-820400 Hall-Mark Elctrns., 301-796-9300 
tnll Swltzsrland, WII MA Billerica Custom MOS Arrays 

Datacare AG, TEL: 073/22 05 92 Kierulff Elctrns., 617-667-8331;617-935-5134 
Inll Taiwan. Taipei Mil Bloomington 

Far East Elctrns., TEL: 5615444 Hall-Mark Elctrns., 612-854-4747 
Custom MOS Arrays. Inc. 

Inti West Gerr.lany. Dusseldorf 211 Topu Strnt 
Geveke Elektronik, TEL: 0211/773082 F.t11 Edina Milpitas, California 95035 

Kierulff Elctrns., 612-941-7500 408-946-9111 
..,0 Earth City 

Control Logic 
Hall-Mark Elctrns., 314-291-5350 

UO r,laryland Hgts. 
Kierulff Elctrns., 314-739-0855 Cybernetic Micro Systems 

Control Logic, Inc. NJ Cherry Hili 
Nine Tech Circle Hall-Mark Elctrps., 609-424-7300 
Natick, Massachusetts 01760 

IIJ Falrlleld , Cybernetic Micro Systems 
617-655-1170 

Hall-Mark Elctrns., 201-575-4414 P.O. Box 3000 

rJJ Falrlleld San Gregorio, California 94074 

Kierulfl Elctrns., 201-575-6750 415-726-3000 
Creative Micro Systems IIC Gre8nsb'oro TELEX: 171-135 attention: Cybernetics 

Kierulff Elctrns., 919-852-9440 
Craallve r.1Icro Systems IIC Raleigh 
3822 Cerritos Avenue Hall-Mark Elctrns., 919-872-0712 Distributors Los Alzr.1ltos. California 90720 
213-493-2404 011 Cleveland 

Kierulll Elctrns., 216-587-6558 
Oil IIIghland lIelghts Inll Argenllna. Dusnos Aires 

Cromemco 
Hall-Mark Elctrns., 216-473-2907 VEL S.R.L., TEL: 46-2211 

011 Westorville 
Hall-Mark Elctrns., 614-891-4555 Inll Delglum. Gent 

Cror:13r.1CO OK Tulsa Belcomp, TEL: 091/25 22 88 

280 Bornardo Avenue Hall-Mark Elctrns., 918-665-3200 Inll England. ClIeltenham 
r.lountaln Vlaw, California 94043 OK Tulsa Dataplus, Ltd., TEL: 0242-30030 
415-964-7400 Kierulll Elctrns., 918-252-7537 
TWX: 910-379-6988 Inll Franca. Paris 

TX Auslln Ets Andre Kovacs, TEL: 250-89-70 
Hall-Mark Elctrns., 512-258-8848 

TX Auslln Inll India. Dombay 
Distributors Kierulll Elctrns., 512-835-2090 M.J. Exports Pvt Ltd., TEL: 230644 

TX Dallas Inll Israel. Tel-Aviv AL Huntsvlll3 Hall-Mark Elctrns., 214-341-1147 R.N. Elctrns. Agencies Ltd., TEL: (03) 708 Hall-Mark Elctrns., 205-827-8700 TX Dallas 174;(03) 796927 Al Phlle~lx Kierulff Elctrns., 214-343-2400 
Hall-Mark Elctrns., 602-243-6601 

TX Houston Inll Italy. Uliano 
Al Phoenix 

Hall-Mark Elctrns., 713-781-6100 Skylab, S.R.L., TEL: (02) 688 38 06 
Kierulff Elctrns., 602-243-4101 

Al Tucson TX Houston Inll Japan: Tokyo 

Kierulff Elctrns., 602-624-9986 Kierulll Elctrns., 713-530-7030 Systems Mktg., Inc., TEL: 03-254-2751 

CA Los Angeles UT Salt Laka City 
Inti Lalln Amsrlca 

Kierulff Elctrns., 213-725-0325 Kierulfl Elctrns., 801-973-6913 
Intectra 

CA Palo Alto VIA Tukwila 
Kierulff Elctrns., 415-968-6292 Kierulff Elctrns., 206-575-4420 Inll Flarway. Oslo 

CA San Diogo \'II Oak Creek Han~ H. Schive As, TEL: (02) 55 76 92 
Hall-Mark Elctrns., 714-268-1201 Hall-Mark Elctrns., 414-761-3000 Inll South Africa. Cape Town CA San Diogo VII Waukesha Eagle Elec. Co. (Pty.) Ltd., TEL: 45-1421 
Kierulff Elctrns., 714-278-2112 Kierulff Elctrns., 414-784-8160 

CA Sunnyvalo Inll Swoden. Stockholm 
Hall-Mark Elctrns., 408-773-9990 Sat! Elctrns., TEL: 08/81 01 00 

CA TUstin 
Cubit Kierulll Elctrm;., 714-731-5711 Inll Switzerland. lug 

CO Denver Anatec Electronische Bauteile, TEL: (042) 31 

Kierulff Elctrns., 303-371-6500 Cubit Inc. 
5477 

CO Englowood 240 Polaris Avenue Inll West Gert:13ny. '.lunchen 
Hall-Mark Elctrns., 303-934-5859 Mountain View, California 94043 Scantec GmbH, TEL: (089) 13 40 93 

CT Wallingford 415-962-8237 
Kierulff Elctrns., 203-265-1115 

FL FI. Lauderdale 
Hall-Mark Elctrns., 305-971-9280 

Curtis Electro Devices CybersYGtems 
FL Orlando 

Hall-Mark Elctrns., 305-855-4020 
FL SI. Petersburg Curtis Electro Devices; Inc. Cybersystems, Inc. 

Hall-Mark Elctrns., 813-576-8691 P.O. Box 4090 7540-A South Memorial Parkway 
FL SI. Petersburg Mountain View, California 94040 HuntSVille, Alabama 35802 

Kierulff Elctrns., 813-576-1966 415-964-3846 205-883-4410 
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Dahl General 
Inll lIall:r.d. nlJS\4IJk Inll Chlla. Sanllago 

Data General. TEL: (31-70) 907694 Interlog. TEL: 225-3689 
Inll lIeno Kono. Kowloon Inll Dm:l2rk. Kcb:::lhavn Ilv 

Data General Corporation Data General. TEL: 05-240151-5 Imdata APS. TEL: 01 83 3400 
4400 Computer Drive Inll Ircland. Dublin Inll England. Slough Berkshire 
Westboro. Massachusetts 01587 Data General, TEL: (353-1) 60-21-86/60-23- Data Translation LTD .• TEL: 06286-3412 
617-366-8911 86 Inll Finland; IIslslnkl 
TWX: 710-390-1217 Inll Italy. Uliano Turion OV, TEL: 90-377 787 
TELEX: 94-8460 Data General, TEL: (39-2) 6121451/6120141 Inll Franca. Ueudcn La Foret 

Inll Italy. Ror.lS Sacasa, TEL: 630 68 39 

Sales Offices & Representatives 
Data General, TEL: (39-6) 5013651/1611/1825 Inll Gruca. Ath£ns 

Inll Italy. P2d~3 Elecomp L TO., TEL: 951-4944 

Inll Australia. Adelaide 
Data General, TEL: (39-49) 654909/654377 Inll India. Bccbay 

Inll 1l8~ Zealand. Auckland Sapphire Systems & Services (P) LTD .• TEL: Data General, TEL: (08) 2237344 Data General, TEL: 30294 231880/231570 Inll Australia. Drlsbano Inll IIG\V Zealand. \'/8l11noton 
Data General. TEL: (07) 2295744 Inll Israal. Rar.lat lIuhuon 

Data General, TEL: 723095 Dynamicon L TO., TEL: 03-727010 Inll Australia, U,lbourna Inll Scotllnd. Glasgow 
Data General, TEL: (03) 831-3311 Inll Italy. Uliano 

Data General, TEL: (44-41) 3323205 Eledra S.P.A .• TEL: 34-97-51 Inll Auslr;lIa. 1I:1.¥culla Inll Swad~n. Stockhclr.l 
Data General. TEL: (049) 262922 Data General, TEL: (46-8) 830520 

1r.1I J:~=:I. Tckyo 

Inll Australia. Sydn,y Inll S\4cd:::I. Goth&:lbtrg 
ASR IntI.. TEL: (03) 437-5471 

Data General, TEL: (02) 9081366 Data General, TEL: (46-31) 813190 
Inll Japan. Tokyo 

Inll Australia. Sc:t!l PerUI Inll SllIedun. 1.1l1mc9 
Takachiho Koheki Co, TEL: 03-355-1111 

Data General, TEL: (09) 3979122 Data General, TEL: (46-40) 103585 Inll IIstherlands. Rijswijk 
Inll Austria. VI::::a Inll Swltzerlznd, Lausznna 

C.N. Rood B.V., Cort v.d. Lindenstraat, TEL: 
Data General, TEL: (43-222) 626146 Data General, TEL: (41-21) 277131 

070-996360 

Inll B:lijlu::J. Druu:ls Inll SllIltzcrlznd. Zurich Inll I/aw Zealand. \'I£lIIngtoo 
Data General. TEL: (32-2) 6604944 Data General. TEL: (41-1) 440355 

Anderson Digital Elctrns., TEL: 693-008 
Inll Drazll. Sao Paulo Inll Thall:nd. Dangkck Inti lIoNay. Tcrshov Oslo 

Data General, TEL: 2410425/5430138 & 542- Data General, TEL: 234-8820/4551/4552 Elektronix AlS, TEL: 02229850 
8951 Inti PGrtugal. Llsbo3 

Inll D:ncuk. Cc~c:lha;::J Ditram Componentes E. Electronica, Lda., 
Data General, TEL: (45-1) 305666 Distributors TEL: 54-5313 

Inti Engl:r.d, Dlrtllngll:::J Inti Slngzpora 
Data General, TEL: (44-21) 7073433 Inll Australia. r.l~lhG:rna. Victoria General Engineers Corp. Pte., TEL: 2729412 

lull Englznd. Drlstel AJF Systems, TEL: (03) 679 306 Inti South Africa. Proto ria 
Data General, TEL: (44-272) 698271 Inll Australia. r.lcrtlzko. IIS\'/ Elctrns. Duilulnu Elelllent:; Pty. LTD .• TEL: 

Inll Enala~d. lIo:mslow Elmeasco Pty. Ltd., TEL: (02) 736-2888 (27) 11-816-1782 
Data General. TEL: (44-1) 5727455 Inll Australia. Vlctcrla Inti Spain. f.hdrld 

Inll Engllnd. Londen Total Elctrns. Corp. Instrumatic, TEL: 2502577 
Data General, TEL: (44-1) 741-8341/741- Inti lIaly. Uliano Inti Spain. I.!allgl 
1011/621-1130 Adelsy S.P.A., TEL: (02) 4985051 Instrumatic, TEL: 213199 

Inll Engl:nd. r.lanchutcr Inll United Klngdo::J. Rudlng Inti Swaden. Vallingby 
Data General, TEL: (44-61) 969-3935 Celdis Ltd .• TEL: 0734-585171 Scancopter AB, TEL: (08)380065 

Inll England. lIortholt Inll United Klngdc::J. \'/est 1I0rndon. Essex Inti Switzerland. GC:lBVa 
Data General, TEL: (44-1) 8415151 Comma, TEL: Brentwood (0277) 811131 Instrumatic SA, TEL: 022/360830 

Inll England. Southlll Inti Swltzerlznd. Zurich 
Data General, TEL: (44-1) 5742651 Instrumatic AG. TEL: 01/724 1410 

Inti England. South "arrow Data 110 Inll Taiwan. Talpal 
Data General, TEL: (44-1) 8649611 A-Tek Enterprises Co. 

Inll FrzDea. Puis EIIO Inll West Germany. Puchh31m 
Data General, TEL: (33-1) 776-44-15 Data 110 Corporation Stemmer Elektronik, TEL: (089) 806061 

Inti Franca. La Plessis Rohlnscn 10525 Willows Road N.E. C-46 
Data General, TEL: (33-1) 6302430 Redmond, Washington 98052 

Inll Frlllce. Paris 206-881-6444 
Datel-Intersil Data General. TEL: (33-1) 252-5301 (North); TELEX: 320290 

(33-1) 252-5302 (West) 
Inll Franca. Lilia Datel-Intmll. Inc. 

Data General. TEL: (33-20) 91382.5 11 Cabot Dlvd. 
Inll Frznc3. Lye:l Dnta Tranolation I.hnsllsld. l.lassachus&lIs 02048 

Data General, TEL: (33-78) 41-02-82 617-339-9341 
Inll Frlne •• Ihntas Data Translation, Inc. TELEX: 951340 

Data General, TEL: (40) 898154 100 Locke Drive TWX: 710-346-1953 
lutl Fr:nc3. Strubollrg Marlboro. Massachusetts 01752 Spaclllc product Information: 

Data General, TEL: (33-88) 833800 617-481-3700 Tom Hospod ........................................................... ext. 257 
Inll Gumany. Eschhorn TELEX: 951-646 Bob Leonard ........................................................... ext. 141 

Data General, TEL: (49-6196) 4941 Sp2clllc product Information: Applleallon GlIglncorlno: 
Inti Germany. Dusuldarf Price and dallvuy: Tom Hospod ........................................................... ext. 257 

Data General, TEL: (49-211) 596031-34 See Product Information Bob Leonard ........................................................... ext. 141 
Inll Germany. Hamburg Plica In order: Literature: 

Data General, TEL: (49-40) 858001 See Product Information Literature "Hot Line" ............................................. ext. 100 
Inll Germany. Stullgut Price and delivery: 

Data General, TEL: (49-711) 702061 Ellen Dore 
Inti Gerl:l:ny. r.h:nlch Sales Offices & Representatives Follow-up an ordar: 

Data General, TEL: (49-89) 3519011-14 Bill Hager 
Inll Gtrr:lany. Ifannover Inll Australia. Kilkenny. S. Australia 

Data General, TEL: (49-511) 326081 Werner Elctrns. Pty. L TO., TEL: 268-2776 
Sales Offices & Representatives Inll Gumzny. Uur£::tb:rg Inll Australia. Razella. II.S.\'/. 

Data General, TEL: (49-911) 203443 AMPEC Elctrns. Pty. L TO .• TEL: 02/818-1166 
Inll Ifollnd. Amstcrdar.1 Inti DDlglum. Drusuls AL Ifuntsvlllo 

Data General, TEL: (31-20) 838801 C.N. Rood A.S., TEL: 02735.21.35 IntI. Sci. Instr., 205-533-6880 
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Datel-Intersil (Cant) 

AZ Phoenix 
Tech. Sales, Inc., 602-246-1614 

CA Santa Ana 
Datel-Intersil, Inc., 714-835-2751 

CII Sunnyvala 
Datel-Intersil, Inc., 408-733-2424 

CO Dsnver 
Cleveland Entprs. of Co., 303-751-3252 

CT lIamden 
J.B.L. Assocs., 203-281-3161 

FL Coral Springs 
H. A. Inc., 305-752-7520 

FL Largo 
H. A. Inc., 813-595-8170 

GA Allanta 
IntI. Sci. Instrs., 404-452-0144 

III lIonolulu 
Adtech, Inc., 808-941-0708 

IL Elmhurst 
Sector Engrg. Sales, Inc., 312-530-7850 

III Indianapolis 
Sector Engrg. Sales, Inc., 317-842-1120 

IA Codar Rapids 
Tech. Reps., Inc., 319-393-1300 

KS \'Ilchlta 
Tech. Reps., Inc., 316-681-0242 

1.1A I.lansflold 
Datel-Intersil, Inc., 617-339-9341 

1.11 Farmington IIlIIs 
Anderson Elctrns., Inc., 313-553-7600 

1.111 l.llnne3polls 
J.n. Assoc., 612-559-5673 

1.10 Enlh City 
Tech. Reps., Inc., 314-291-0001 

1.10 Kansas City 
Tech. Reps., Inc., 816-756-3575 . 

flU Albuquarqu9 
Cleveland Entprs., Inc., 505-265-7893 

IlY East Babylon 
Astrorep, Inc., 516-422-2500 

IIY Great Ilock 
SET Mktg., Inc., 516-456-0550 

IIY LIverpool 
R&D Assocs., Inc., 315-457-0100 

IIC Gresnsboro 
Everett Bolte Sales, 919-294-4141 

011 Clovsland 
Instrmn. Sys., 216-845-8800 

011 Day ten 
Instrmn. Sys., 513-294-2838 

on Porlland 
Hood Engrg. Co., 503-244-0760 

PA G1tnsldo 
Wyncote Instrmn. Co., 215-572-6500 

PA Pittsburgh 
Instrmn. Sys., 412-243-1111 

TX Auslln 
Technical Mktg., Inc., 512-835-0064 

TX Carrollton 
Technical Mktg., Inc., 214-387-3601 

TX Dallas 
Datel-Intersil, Inc., 214-241-0651 

TX Housten 
Technical Mktg., Inc., 713-777-9228 

UT Salt Laka City 
Cleveland Entprs. of Co., 801-355-8424 

VA Arlington 
H .. J. Heffernan Co., 703-522-6666 

VIA Dsllavu3 
Hood Engrg. Co., 206-453-9375 

\'II r.lIIW8uke3 
Sector Engrg. Sales, Inc., 414-352-8280 

Can Kirkland, Quabec 
R. N. Longman Sales, Inc., 514-694-3911 

Can I.1IssIS!3uga, Ontario 
R. N. Longman Sales, Inc., 416-677-8100 

IntI Australia, Concord II.S.\'J. 
Elmeasco Instrs. Pty. Ltd., TEL: 02-7362888 
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Austria. Singerstrasso 2 
Othmar Lackner, TEL: 222-531185 
BBlglum. Brussols 
Simac Elctrns. sprl, TEL: 02-219-2451, 52, 53 
Denmark. Copenhagen 
Paratron AlS, TEL: 01-162588 
Denmark, Kokko~al 
C-88 APS, TEL: 02-244 888 
England. Dasingstoko-llants 
Intersil Datel (U.K.) Ltd., TEL: 0256-57361 
Finland. lIelslnkl 
Havulinna OY, TEL: (358) 0 799711 
Franco. Saint Cloud 
Intersil Datel SARL, TEL: 602 5711 
Germany. l.1uonchen 
Intersil Datel GmbH, TEL: 089530741 
India, Secundorabad 
Kaytronics, TEL: 76025 
Israsl. Tal Aviv 
STG IntI. Ltd., TEL: 248231 
lIaly. Uliano 
3G Elctrns. S.R.L., TEL: 5455951 
Japan. Osaka 
Datel KK, TEL: 06-354-2025 
Japan. Tokyo 
Datel KK, TEL: 793-1031 
IIstherlands. Voldhovan 
Simac Elctrns. b.v., TEL: 040-533725 
lIow Zealand. Aukland 
David Reid Ltd., TH: 488-049 
"orway. Oslo 
Morgenstierne Co AlS, TEL: 02/35 61 10 
South Africa. Draamfonteln 
Peter Jones Elec. Equip. Pty. Ltd., TEL: 37-
7943 
Soulh Africa. Prolorla 
Elctrn. Bldg. Elements Pty., TEL: 46-9221 
Spain. I.ladrld 
Belport Electronica, TEL: 262-8837 
Spain. 1.1zdrld 
EMECO, S. A., TEL: 458.80.11, 458.89.43 
SWBdcn, lIagerste~ 
Martinsson & Co. AB, TEL: 08-744 03 00 
Switzerland. Zurich 
Traco Elctrns. Co.' Ltd., TEL: 01-201-0711 
Taiwan. Taipei 
Multitech IntI. Corp .• TEL: 7691225 

Distributors 

C~" m$$ISs8Pg~. Ontnlo 
R.N. Longman Sales. Inc., 416-677-8100 

Can Kirkland. Quebec 
R.N. Longman Sales. Inc., 514-694-3911 

Datricon 

Datricon Corporation 
200 Datricon Plaza, 155 B Avenue 
Lake Oswego. Oregon 97034 
503-636-7671 

Digelec 

Dlgsloc. Inc. 
7335 East Acoma Drlva. Sulta 103 
Scottsdala. Arizona 85260 
602·991·7268 

Digital Equipment 

Digital Equipment Corporation 
77 Reed Road 
Hudson, Massachusetts 01749 
617-568-4000 

Digit~1 (\mcrosystems 

Digital Microsystems Inc. 
1755 Embarcadero 
Oakland. California 94606 
415-532-3686 

Digitel( 

Digitek Inc. 
17505 68th N.E. P.O. Box 468 
Kenmore. Washington 98028 
206-485-6571 

Dionics 

Dionics Inc. 
65 Rushmore Street 
Westbury. New York 11590 
516-997-7474 
TWX: 510-222-0974 

Distributed Computer Systems 

Distributed Computer Systems 
223 Crescent Street 
Waltham. Massachusetts 02154 
617-899-6619 

Diversified Technology 

Diversified Technology Inc. 
P.O. Box 465, 112 East State Street 
Ridgeland, Mississippi 39157 
601-856-4121 

E [;1 L Instruments 

E & Llnstruments 
61 First Street 
Derby, Connecticut 06418 
203-735-8774 

E-H International 

E·H International, Inc. 
7303 Edgewater Drive 
Oakland, California 94621 
415-638-5656 

Elind 

Elind 
Via Torino, 30 
Cernusco, Milan. Italy 20063 
(02) 9.041.319 
(02) 9.043.983 
TELEX: 331113 
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I 

El\,~M EJcar 
Can Ollma. Onlulo 

R.F.Q. Ltd .• 613-820-8445/8446 
Inll Argentina. Plsos 

EMM Exar Inlegraled Syslems. Inc. Rayo Elctrns. SRL. TEL: 67 9306 
20630 Plummer Slreel, P.O. Box 668 750 Palamar Avenue. P.O. Box 62229 Inll Auslralla. 1.1elbourne 
Chalsworth, California 91311 Sunnyvale. Callfernla 94088 Total Elctrns., TEL: 67 9306 
213-998-9090 408-732-7970 Inll Brasil. Sao Paulo 
TELEX: 69-1404 TI'/X: 910-339-9233 ROHM Do Brasil Industria Elctrna. Ltda., TEL: 

55 11421-4577 
Inll Denmark, lIorsholm 

Sales Offices & Representatives 
Sales Offices & Representatives 

Mer-el AlS, TEL: 571000 
Inll Fr~nco. Sayres 

Inll England. 1,1aldenhud. Berkshire Tekelec/Airtronic, TEL: (1) 534 75 35 
EM Ltd., TEL: (0628) 72134 AL lIunlsvllla Inll Germany (\'/osl). I,!uahlcnslrassa 

Inll Franca. Juvlsy Sur Orgo Rep, Inc., 205-881-9270 ROHM Elctrns. GmbH, TEL: (02161) 29 805 
EMM, TEL: 06-921-7231 AZ Scollsdale Inll Grczce. Plraous 

Inll India, r.1adras Summit Sales, 602-998-4850 General Elctrns. Ltd., TEL: 49 13 595 
Southern Elctrns., TEL: 412374/412943 CA Glendala Inll lIong Kong. Kowloon 

Inll Isml, Tel Aviv Orion Sales, 213-240-3151 ROHM Elctrns. (H.K.) Co., Ltd., TEL: 3-

Eastronics, Ltd. (Computer Products), TEL: CA 1.lounlaln Vlsl.'I 688841/3-672307 

(3) 47 51 51 Intectra, 415-967-8818 Inll India. Bombay 

Inll Imel. Tel Aviv CA San Diego Zenith Elctrns., TEL: 38 42 14 

STG Inti., Ltd. (Memory Products), TEL: (3) Harvey King, 714-566-5252 Inll Italy. Uliano 

248-231 CA Sanla Clara Eledra 3S S.p.A., TEL: 34.93.041 

Inll \'/asl Germany, Obsrurscl/Ta~nus Criterion, 408-988-6300 Inll Japan. Tokyo 

EMM, TEL: (06171) 2931 CA Tustin Tokyo Electron Ltd., TEL: 03-343-4411 
Orion Sales, 714-832-9687 Inll lIalhsrlands. Zoalermear 

CO \"/heatrldga Tekelec/Airtronic B.V., TEL: 079-310100 

Distributors Waugaman Assoc., Inc., 303-423-1020 Inll 1101.'1 Zuland. Auckland 
CT Rldg:lIsld Professional Elctrns. Ltd., TEL: 46 94 50 

Inll Finland. IIclslnkl Phoenix Sales, 203-438-9644 Inll lIomay. Oslo 

OY Fintronic AB, TEL: (0) 6926022 FL Fl. Laudcrdala Hefro Teknisk AlS, TEL: 38 02 86 

Inll Franca. Sayres Donato & Assoc., Inc., 305-733-3450 . Inll Singapore. Singapore 

Tekelec Airtronic, TEL: (01) 534 75 35 GA Tuckar ROHM Elctrns. Co. Pte. Ltd., TEL: 2834327 

Inll lIollznd. Rllsl.'lilk Rep. Inc., 404-938-4358 Inll Soulh Africa. Transvaal 

Rodelco BV Elctrns., TEL: 070-995750 IL Das Plalnos South Continental Devices (Ply.) Ltd .. TEL: 48 

Inll lilly. Uliano Janus, Inc .• 312-298-9330 05 15 

Adelsy S.P.A., TEL: (02) 4524651/2/3/4/5 IA Co dar Rapids Inll Spain. 1.1adrld 

Inll Japan. Tokyo Dytronix. Inc., 319-377-8275 Unitronics. SA. TEL: 242 ~2-04 

Nissho Elctrns. Co., TEL: 03/544-8386 r.lD Baillr.1Cf8 Inll Swudun, Upplands Vuby 

Inll /lcmay, IIvalstad Camp. Sales, Inc., 301-484-3647 Lagercrantz Electronix AB, TEL: (0760) 86 

Nordisk Elektronik AlS, TEL: (02) 786210 1.1A Burlington 120 

Inll South Australia. Prospect 
Contact Sales. Inc., 617-273-1520 Inll Switzerland. Zurich 

A. J. Distributors, TEL: (08) 269 1244 r.m Lalcuvilia Amera Elctrns. AG, TEL: (01) 57 11 12 

Inll SWCdCll. Stocth:lr.1 
Dan'l Engrg., 612-435-6000 Inll United Klnudcr.1. ThzJ:l3. Oxo:! 

Nordisk Elektronik AB, TEL: (08) 635040 r.lo BrldC2tc:! Thame Camps., TEL: (084421) 3146 

Inll SwltzcrlJnd. Zurich 
Dy-Tronix, Inc., 314-731-5799 

Industrade AG, TEL: (01) 363 22 30 UO Indcp:ndtnca Distributors Dy-Tronix, Inc., 816-373-6600 
Inll Tlll.'lln. Talp:1 

Uf.! Alhuquarqu3 
Taiwan Automation Co., TEL: (02) 7710940 AL lIunlsvllia 

Inll \'/esl Garclny. Qulckbcrn b. 11Ir.:~uru 
Syntech. 505-266-7951 Pioneer Elctrns., 205-837-9300 

FlY Buffalo 
Enatechnik GmbH, TEL: 04106/612-1 

Quality Camps .• 716-837-5430 
AL lIunlsvllia 

IIY Great !Ieek 
Resisticap, Inc., 205-881-9270 

Trionic Assocs., 516-466-2300 
AL lIunlsvllla 

Emulogic IIY r.hnllus 
R. M. Elctrns., 205-852-1550 -

AZ Phoenix 
Quality Camps .• 315-682-8885 Sterling Elctrns .• 602-258-4531 

Emulcglc Inc. r:C Ralolgh AZ Temps ~"""'I 
Thrn Techncl::v Way Zucker Assocs., 919-782-8433 Bell Inds .• 602-966-7800 

I !lomood. I.lassachusalls 02062 OH Columbus AR L1l11a Reck 
617-329-1031 McFadden Sales. 614-459-1280 Carlton-Bates Co., 501-562-9100 
n'/x: 710-336-5908 OR Porllzr.d CA Anaheim 

SD-R2 Prods. & Sales, 503-297-8677 Zeus West, Inc .• 714-632-6880 
PA Dala Cynwyd C.\ Ch3tsworlh 

IEpson America 
Vantage Sales Co., 215-667-0990 JACO, 213-998-2200 § 

TIl Jsffcrscn City CA Cuperllno 

~ Rep, Inc., 615-475-4105 Western Microtechnology, 408-725-1664 
Epson America, Inc. TX Auslln CA Ros8vllla 
3415 Kashiwa Street Tech. Mktg., 512-835-0064 Bell Inds .• 916-969-3100 c:.t Torrance, California 90505 TX CarralilcII CA Santa Ana 
213-539-9140 Tech. Mktg., 214-387-3601 VSI Elctrns. (USA) Inc .• 213-299-7760 

TX lIoualc:! CA Sunnyvala ~ Tech. Mktg .• 713-777-9228 Bell Inds., 408-734-8570 ... 
UT Sail Lako City CA Sunayvala 

I 
ETI Waugeman Assoc .• Inc .• '801-254-0570 Diplomat Elctrns .• 408-734-1900 

WA Dellavua CO Danver 

ETI Corporation SD-R2 Prods. & Sales, 206-747-9424 Diplomat Elctrns., 303-427-5544 

ETI Micro Division \'/1 r.ll1l.'1aukc3 CO \'/hutrldga 

6918 Sierra Court Janus. Inc .• 414-476-9104 Bell Inds., 303-424-1985 

Dublin, California 94568 Can Elablcoke. OntariO CT Danbury 
415-829-6600 R.F.Q. Ltd., 416-626-1445 Diplomat Elctrns., 203-797-9674 

~ 
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Exar (Cont) 

iG1lt: tifiwst 6jJfis~rfibutor 
"leo ca~~ VO~ 

Melville, NY 516-454-6400· Rochester, NY 716-424-6611 
Syracuse. NY 315-652-5000· Boston, MA 617-429-4120 
Toto'/la. NJ 201-785-1830· Danbury, CT 203-797-9674 
COllllllt)IJ. MD 301-995-1226· Atlanta, GA 404-449-4133 
CI":H,'"ltcr. FL 813-443-4514· Palm Bay. FL 305-725-4520 
CIIICH)') IL 312-595-1000· Michigan 800-323-1002 
Wisconsin 800-323-1002· Minneapolis, MN 612-572-0313 
Dallas. TX 214-931-3404· Salt Lake City, UT 801-486-4134 
Denver, CO 303-740-8300· Costa Mesa, CA 714-549-8401 
Sunnyvale. CA 415-964-1700 • 408-734-1900 
Chatsworth, CA 213-341-4411· San Diego, CA 714-292-5693 
International 516-454-6400 Telex: 143242 DIPELEC 

CT East HavBn 
JV Elctrns., Inc., 203-469-2321 

FL Clearwater 
Diplomat Southland, 813-443-4514 

FL FI. Lauderdals 
Diplomat Southland. 305-971-7160 

FL Palm Bay 
Diplomat Southland, 305-725-4520 

IL Benssnvllle 
Diplomat Elctrns., 312-595-1000 

IL Elk Grove Vlllags 
GBL-Goold,312-593-3220 

IL 1I0ffman Estates 
Intercomp, 312-843-2040 

IL Lombard 
R.M. Elctrns., 312-932-5150 

III Carmsl 
Altex Elctrns., Inc., 317-848-1323 

III Indlzr,apolls 
Graham Elctrns., 317-634-8202 

III Indianapolis 
R. M. Elctrns., 317-247-9701 

IA Cedar Rapids 
DEECO, Inc., 319-365-7551 

KS Lenexa 
Compo Specialties, 913-492-3555 

r.lD Columbia 
Diplomat Elctrns., 301-995-1226 

MD Galtharsburg 
Pioneer Elctrns., 301-948-0710 

r.l/\ Holliston 
Diplomat Elctrns., 617-429-4121 

r.1A lIorwood 
Gerber Elctrns., 617-329-2400 

2314 

r;1/\ 
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TX 
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UT 
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VIA 
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Can 

Can 

Can 

Can 

Can 

Inll 

Wilmington 
RC Components, 617-657-4310 

Farmington 
Diplomat Elctrns., 313-477-3200 

Farmington Hills 
Ambur Elctrns., Inc., 313-477-8670 

Grand Rapids 
R. M. Elctrns., 616-531-9300 

Fridley 
Diplomat Elctrns., 612-572-0313 

SI. Louis 
Olive Indl. Elect., 314-426-4500 

Totowa 
Diplomat Elctrns., 201-785-1830 

Albuquerque 
Bell Inds., 505-292-2700 

Hauppauge 
JACO, 516-273-5500 

LIverpool 
Diplomat Elctrns., 315-652-5000 

r,lelvllla 
Diplomat Elctrns., 516-454-6400 

Port Chester 
Zeus Comps., Inc., 914-937-7400 

Brc:swl:~ 

Component Elect., Inc., 216-225-3401 

Clr.tlnr.all 
Graham Elctrns., 513-772-1661 

Tulsa 
Quality Camps., 918-664-8812 

Tulsa 
Radio, Inc., 918-587-9123 

Lake Oswego 
Bell Inds., 503-241-4115 

Porlland 
Radar Elec. Co., Inc., 503-233-3691 

Erie 
Advacom, 814-476-7774 
Horsham 
Pioneer Elctrns., 215-674-4000 

Addison 
Quality Comps., 214-387-4949 

Auslln 
Quality Camps., 512-835-0220 

Houston 
Quality Comps., 713-772-7100 

Salt Lake City 
Bell Inds., 801-972-6969 

Salt Lake City 
Diplomat Elctrns., 801-486-4134 
Bellevue 
JACO, 206-455-2727 

Seallie 
Radar Elec. Co., Inc., 206-282-2511 

Seallie 
Western Electromotive, 206-575-1910 

r.laquon 
Taylor Elec. Co., 414-241-4321 

Burnaby, Brillsh Columbia 
R-A-E Indl. Elctrns., 604-291-8866 

Calgary, Alberta 
Cam Gard Supply Ltd., 403-287-0520 

Pointe Claire, Quebec 
Future EI(;trns., 514-694-7710 

Saskatoon, Saskatchswan 
Cam Gard Supply Ltd., 306-652-6424 

Toronto, Ontario 
Cam Gard Supply Ltd., 416-252-5031 

Vancacvtr, Brillsh Columhla 
Cam Gard Supply Ltd., 604-291-1441 

Vancouver, Brillsh Columbia 
Intek Elctrns. Ltd., 604-324-6831 

Wlnnepag, r.lanlloba 
Cam Gard Supply Ltd., 204-786-8401 

Finland, Halslnkl 
Yleiselektroniikka/oy, TEL: 90-562 1122 

Fairchild 

Fairchild Camara and Instrumant Corp. 
Semiconductor Groups 
464 Ellis Straat 
r.lountaln Vlaw, California 94042 
415-962-5011 
TWX: 910-379-6345 
Specific product Informallon: 

Local field sales office or franchised distributor, or 
contact the specific product marketing department at 464 
Ellis Street, Mountain View, CA. Request through main 
switchboard: (415) 962-5011: 
LSI Products 
Microprocessors (MOS. Bipolar, ECL) 
Memories (Bipolar, MOS, CCD) 
LSI Logic (ECL, MOS, CCD) 
Analog (CCD) . 
IC Components 
Digital SSI & MSI (TTL, CMOS, ECL) 
Linear 

Application engln8srlng: 
See Product Information 

LIterature: 
Local field sales office or franchised distributor. 

PrlcD and dallvary: . 
Local field sales office or franchised distributor. 

Place an order: 
Local field sales office or franchised distributor. 

Follow-up an order: 
Customer Service Center, 401 Ellis Street, Mountain View, 
CA 94042, (415) 962-4486 

All olhsr Inforr.1allon: 
Fairchild Information Line, (415) 962-4401 

Sales Offices & Representatives 

AL Huntsville 
Field Sales Office, 205-837 -8960-A&C, 205-
837-7873-LSI 

AZ Phoanlx 
Field Sales Office, 602-864-1000 

CA Encino 
Field Sales Office, 213-990-9800 

CA San Diego 
Field Sales Office, 714-560-1332 

CA Santa Ana 
Field Sales Office, 714-557-7350 

CA Santa Clara 
Field Sales Office, 408:980-9990 

CO Denver 
Field Sales Office, 303-695-4927-LSI, 303-
695-4950-Disti 

CT f.1erldsn 
Field Sales Office, 203-634-8722-LSI, 203-
634-8720-A&C 

FL Allar.1onte Springs 
Field Sales Office, 305-834-7000 

FL Fort Lauderdale 
Field Sales Office, 305-485-7970 

GA Ilorcross 
Field Sales Office, 404-441-2740-0EM, 404-
441-2730-Disti 

IL Itasca 
Field Sales Office, 312-773-3300 

III Indianapolis 
Field Sales Office, 317-849-5412 

tA Ce~3r Rapids 
Field Sales Office, 319-395-0090 

KS Overland Park 
Field Sales Office, 913-649-3974 

UD Columbia 
Field Sales Office, 301-730-1510 

UA Frar.1lngham 
Field Sales Office, 617-872-4900 

1.11 Farr.1lngton Hills 
Field Sales Office, 313-478-7400 

'.111 Edina 
Field Sales Office, 612-835-3322 
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Fairchild (Cont) Inti Tahnn. Taipei IA Des Uolnes 
Fairchild Semiconductor (Taiwan) Ltd., TEL: The Beams Co., 515-255-1148 

I/J Totowa 
573205 KS Pralrlo Viliaga 

Field Sales Office; 201-256-9006 
Inti United Kingdom. Chuhlra John G. Twist Co .• 913-236-4646 

flU Albuquerque 
GEC - Fairchild, Ltd .• TEL: 051-336-3975 KS Shawnea I.lisslon 

Field Sales Office, 505-884-5601 
tntl United Kingdom. Hertfordshlre The Beams Co., 913-631-0300 

IIY Hauppauga 
Fairchild Camera & Instr. (UK) Ltd., TEL: KS Wichita 

Field Sales Office, 516-348-0900-LSI & A&C, 
070751111 John G. Twist Co., 316-686-6685 

516-348-7777-Disti 
Inti West Germany. Hanover ME E. Sebago . 

IIY Poughkupsla 
Fairchild Camera & Instr., TEL: 0511 17844 Electrical Comps. Inc. 

Field Sales Office, 914-473-5730 
Inti West Garmany. Leonberg 1.10 Gaithorsburg 

IIC Raleigh 
Fairchild Camera & Instr., TEL: 07152 41026 Mechtronic Sales, Inc. 

Field Sales Office, 919-876-9643, 919-876- 1.10 Rockville 

0542-Disti Mechtronic Sales, Inc., 301-340-2130 

011 Clavaland Ferranti 1.IA Fall River 

Field Sales Office, 216-447-9700 Electrical Comps. Inc., 617-674-0064 

oH Columbus Ferranti Electric, Inc. 1.IA Longmeadow 

Field Sales Office, 614-459-5748 87 Modular Avenue Electrical Comps. Inc., 413-567-0153 

oH Dayton Commack. New York 11725 I.IA lIatlck 

Field Sales Office, 513-890-5813-LSI, 513- 516-543-0200 Electrical Comps. Inc., 617-655-2225 

890-5878-Dist TWX: 510-226-1490 1.111 Wnnsapolls 

OK Tulsa Specific product Inlormatlon: John G. Twist Co., 612-854-4600 

Field Sales Office, 918-627-1591 Ken Kushman 1m SI. Paul 

on 1!&3Vcrtcn Appllcatlcn cnglnmlng: Skor, Inc., 612-645-6461 

Field Sales Office, 503-641-7871 Ken Kushman 1.10 SI. Louis 

PA Willow Grove . literature: The Beams Co., 314-569-1060 
Field Sales Office, 215-657-2711 Helen Nelson 1.10 SI. Louis 

TIl KnoxvlllB Price and delivery: John G. Twist Co., 314-432-2830 
Field Sales Office, 615-691-4011 Dina Gentile r:E lincoln 

TX Austin Follow-up an order: John G. Twist Co., 402-474-5151 
Field Sales Office, 512-346-3990 Vivian Dennis IIV neno 

TX . Houston lUI oth::r Information: Applied Elctrn. Mktg., 702-851-1956 
Field Sales Office, 713-771-3547 Ken Kushman IIJ Brldgoton 

TX Richardson The Rep Force, 609-455-0891; 609-455-0907 
Field Sales Office, 214-234-3811-LSI, 214- IIJ Parlin 
234-3391-Disti;214-234-3963-A&C Sales Offices & Representatives JMR Sales Inc., 201-727-5335 

WA Bellovua IIY East Setauket 
Field Sales Office, 206-455-3190 JMR Sales Inc., 516-689-8871 

Can Downsvlcw. Ontario Inti Unltod Kingdom. Chzddartan-oldham 
Ferranti, Ltd., TEL: (061) 624-0515 IIY Endicott 

Field Sales Office, 416-665-5903 Tech-Mark, Inc., 607-748-7473 
Inti Australia. IIsw South \'Ialas Inti West Germany. 1,Iunchsn 

Fairchild Australia Pty. Ltd., TEL: (02) 439- Ferranti GmbH, TEL: (089) 293-871 flY Grand Island 
Tech-Mark, Inc., 716-773-9319 

5911 IiY r,lcndon 
lrotl Austria. Schw&lI~c~platz Tech-Mark, Inc., 716-624-3840 

Fairchild Elctrns., TEL: 0222 635821 Fujitsu America flY \'/hltosboro 
Inti BraZil. Sao Paulo Tech-Mark, Inc" 315-736-0585 

Fairchild Semiconductors, Ltda, TEL: 66-9092 Fujitsu Amsrlca IIC Charlotte 
Inti Franca. Paris 910 Shcrwood. Suite 23 Robert W. Chapman Co., 704-525-2421 

Fairchild Camera & Instr. S.A., TEL: 331-584 Laka Dluff. Illinois 60044 IIC Greensboro 
5566 312-295-2610 Robert W. Chapman Co., 919-282-0740 

Inti Germany. 1.lunlch 
Fairchild Camera & Instr., TEL: (089) 320031 

ric Raleigh 

Inti lIolland. Eindhoven Sales Offices & Representatives Robert W. Chapman Co., 919-782-2624 

Fairchild Semiconductor, TEL: 00-31-40-
Oil Columbus 

446909 AZ Phoonlx 
McFadden Sales, Inc., 614-459-1280 r-----

Inti liang Ko~g. Kowloon Sanford Sales Assocs., 602-957-3570 OR Portland 

Fairchild Semiconductor (HK) Ltd., TEL: K- CA Leng Buch 
Hilpak, 503-292-4764 

890271 Application Reps., Inc., 213-594-6608 PA King of Prussia 

I Inti Italy. Uliano CA San Jose 
Monteiro Assocs., Inc., 215-265-0634 

Fairchild Semiconduttori. S.P.A., TEL: 02 6 88 Applied Elctrn. Mktg., 408-225-6144 Til r.lorrislown 

7451 CA Santa Ana Tek-Rep Mktg., 615-581-3489 

Inti Italy. RC::la SC Cubed (Se3), 714-972-4670 TX Dallas 

Fairchild Semiconduttori, S.P.A., TEL: 06 327 CO Denver United Comps. Inc., 214-324-1448 '" 
4006 Donohue Sales, 303-458-6384 VA I.lldlothlan ~i 

Inti Japan. Osaka FL Altamonte Springs Robert W. Chapman Co., 804-794-3748 

~ Fairchild Japan Corp., TEL: 06-541-6138 "c" Assocs., 305-831-1717 WI BrookflBld 

Inti Japan. Tokyo FL Hollywood John G. Twist Co., 414-782-2670 

Fairchild Japan Corp., TEL: 03 400 8351 "c" Assocs., 305-922-5230 WI Cedarburg 

Inti KOr83. Saoul GA Lawnncevllle Bransky Sales, 414-377-6837 c:J 
Fairchild Semikor Ltd., TEL: 85-0067 Tek-Rep Mktg., 404-963-1600 Can Calgary. Alberta 

I Inti r.laxlco. r.laxlco City GA Stone Uountaln Haltronics Ltd., 403-263-3388 

Fairchild Mexicana S.A., TEL: 905-563-5411 Dixie Tech. Mktg., Inc., 404-962-2530 Can Oakvllla. Ontario 

Inti Scotland. Vlast Lolhlan IL Elk Grove Village Haltronics Ltd., 416-844-2121 

Fairchild Semiconductor Ltd., TEL: Livingston John G. Twist Co., 312-593-0200 Can Ollawa. Ontario 

I 050632891 IL Highland Park Haltronics Ltd., 613-226-2121 

Inti Singapore. Toa Payoh Bransky Sales, 312-433-2375 Can Pointe Claire. Quoboc ' ~ 

Fairchild Semiconductor Pty. Ltd., TEL: 531- III lioblasvllle Haltronics Ltd., 514-694-2121 

066 McFadden Sales, Inc., 317-877-5070 Inll Puerto Rico. Rio Plodras 

Inti Swcdon. Stockholm IA Cedar Rapids P.Q. Elctrn. Engrg. Specialties, Inc., TEL: AC § Fairchild Semiconductor AB, TEL: 8-449255 John G. Twist Co., 319-393-8703 809-780-2643 
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Fujitsu Microelectronics 
HY S. Hauppauge FL Winter Park 

Technical Applications Mktg., 516-348-0800 Milgray Elctrns., 305-647-5747 
OH Cleveland GA Allanta 

Fulltsu Ulcrooloctronlcs, Inc. Del Steffen & Assoc., 216-461-8333 Milgray Atlanta, 404-393-9666 
2985 Kifer Road OH Dayton GA tlorcross 
Santa Clara. California 95051 Del Steffen & Assoc., 513-293-3145 Marshall Inds., 404-923-5750 
408-727-1700 OH Lexington IL Bensenvillo 
no/X: 910-338-0190 Del Steffen & Assoc., 419-884-2313 Marshall Inds., 312-595-6622 
Spoclflc product Inform all on: O~ Tul~a IL Hoffman Estates 

Ed Alemany Ion Assocs., 918-664-0186 Intercomp Inc., 312-843-2040 
Appllcallon engineering: OR Hillsboro IL Iforthbrook 

Bill Johnston Olson Ferree & Assocs., 503-640-9660 Classic Compo Supply, 312-272-9650 
literature: PA Carnegie KS Overland Park 

Tim Henard Del Steffen & Assocs., 412-276-7366 Milgray Kansas, 913-236-8800 
Price and dollvory: PA Erdenholr:l MD Gallhorsburg 

Respective sales office Omni Sales, 215-233-4600 Marshall Inds., 301-840-9450 
Follow-up an ardor: AI Warwick MD Rockville 

Respective sales office Edwards Elctrns., 401-781-8000 Milgray Washington, 301-468-6400 
All other Inforr:lallon: TX Auslln MA Burlington 

Ed Alemany (LO) 408-727-1700 Ion Assocs., 512-458-2108 Marshall Inds., 617-272-8200 
TX Grand Pralrlo "'A Burllncton 

Ion Assocs., 214-647-8225 Milgray Elctrns.-New England, 617-272-6800 
TX Houston r.1A Ifeadham Holghts 

Sales Offices & Representatives Ion Assocs., 713-461-5311 Cavalier Comps., 617-449-3112 
UT Sail Lake Clly I.1A Wallham 

AZ Scollsdala Straube Assocs., 801-263-2640 Sterling Elctrns., 617-894-6200 
Thom Luke Sales, 602-941-1901 \'/A GolIsvuo nA Westboro 

CA Auburn Olsen-Ferree & Assocs., 206-883-7792 Future Elctrns. Corp., 617-366-2400 
Straube Assocs., 916-885-0632 Can islington. Ontario MA Woburn 

CA Campboll Pipe-Thompson Ltd., 416-236-2355 Time Elctrns.-New Englanq, 617-935-8080 
Fujitsu Microelectronics. 408-866-5600 "11 livonia 

CII Del '.lar Camelot Elctrns., 313-591-0055 
Reed Elctrn. Mktg., n4-452-1456 Distributors ' 1.111 Plymouth 

CA Los Alamllos Marshall Inds" 612-559-2211 
Reed Elctrn. Mktg., 714-821-9600 AZ Phoonlx r,lO St. Louis 

CA 1,10untaln Vlaw Cetec Elctrns., 602-272-7951 Time Elctrns,-Midwest, 314~391-6444 
Straube Assocs., 415-969-6060 AZ Phosnlx tlJ Clillon 

CO Westminster Sterling Elctrns" 602-258-4351 Marshall Inds" 201-340-1900 
Straube Assocs., 303-426-0890 AZ Tsmpo IIJ ',1arllon 

CT Florth Haven Marshall Inds" 602-968-6181 Milgray Elctrns., 609-983-5010 
Co'mp, Rep. Assoc., 203-239-9762 AZ Tempe tlJ "'1. Laurel 

FL Claarwatsr Time Elctrns.-AZ, 602-967-2000 Marshall Inds" 215-627-1920 

Dyne-A-Mark Corp" 813-441-4702 AZ Tucson IIJ Psrth Amboy 

FL Fort Lauderdale Marshall Inds., 602-790-5687 Sterling Elctrns" 201-442-8000 

Dyne-A-Mark Corp" 305-771-6501 CII Canoga Park IIY East Syracuso 

FL Mallland Marshall Inds" 213-999-5001 Marshalllnds,,315-432-0644 

Dyne-A-Mark Corp., 305-831-2097 CA EI Monto IIY Endwoll 

FL Palm Bay Marshall Inds., 213-686-0141 Marshalllnds,,607-754-1570 

Dyne-A-Mark,305-727-0192 CA Irvine HY Freeport 

GA Stone "'ountaln Marshalllnds" 714-556-6400 Milgray Elctrns., 516-546-5600 

Dixie Tech. Mktg" 404-962-2530 CA San Dlaga IIY Hauppauge 

ID Bolso Cetec Elctrns" 714-278-5020 Current Comps., 516-273-2600 

Straube Assocs., 208-343-9850 
CA San Diego IIY Hauppauge 

IL Roiling r.leadows 
Marshall Inds., 714-578-9600 Fujitsu Microelectronics, 516-227-1049 

CA San Diego 'IY lIauppaugo Sieger Assocs" 312-991-6161 
Weatherford,714-695-1700 Marshall Inds" 516-273-2424 IL Roiling U8adows 

CA San Jose tlY lIauppauge 
Fujitsu Microelectronics, 312-934-6400 

Cetec Elctrns" 408-263-7373 Mast Distrs" 516-273-2422 
III Indianapolis CA Santa Ana IIY Rochester 

Sieger Assocs" 317-842-0373 Fujitsu Microelectronics, 714-547-9525 Marshalllnds., 716-235-7620 
KS Overland Park CA Santa Ana 011 Clevaland 

P M R Corp., 913-381-0004 Pacesetter Elctrns., 714-557-7131 Milgray Cleveland, 216-881-8800 
KS Wlchlla CA Southgata OH Columbus 

P M R Corp., 316-684-4141 Cetec Elctrns., 213-773-6521 Camelot Elctrns., 614-239-0056 
r.m Balllmore CA Sunnyv~18 OH Dayton 

Comp, Sales, Inc" 301-484-3647 Marshall Inds., 408-732-1100 Marshall Inds., 513-236-8088 
r.1A Ilawton Contre CA ' Torranca OK Tulsa 

Fujitsu Microelectronics, 617-964-7080 Time Elctrns. West, 213-320-0880 Radio, Inc., 918-587-9123 
"'A \'Jestwood CO Denvsr OR Lake Oswago 

Compo Rep. Assocs., 617-329-3454 Marshall Inds., 303-427-1818 Parrott Elctrns., 503-684-3100 
r.lI Brighton CO Danver PA Broomall 

AP Assoc., 313-229-6550 Weatherford, 303-428-6900 Time Elctrns. Mid-Atlantic, 215-359-1200 
r.1II Burnsville CO \'/haatrldga RI Warwick 

Electromec Sales Inc" 612-894-8200 Bell Inds., 303-424-1985 W. H. Edwards, 401-781-8000 
r.l0 r.taryland lIolghts CT Orango TX Addison 

P M R Corp., 314-569-1220 Milgray Connecticut, 203-795-0711 Active Comp, Tech., 214-980-1888 
IIJ Fairfield CT Wallingford TX Dallas 

TAM" 201-575-4390 Marshall Inds., 203-265-3822 Marshall Inds., 214-233-5200 
FIr.! Albuquerque FL Fort Lauderdale TX Dallas 

Straube Assocs" 505-292-0428 Time Elctrns,-FI., 305-974-4800 Weatherford,214-931-7333 
IIY "'ondon FL Orlando TX Houston 

Tech-Mark/Upstate Assoc., 716-624-3840 Marshall Inds" 305-841-1878 Marshall Inds., 713-789-6600 
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Fujitsu Microelectronics (Cont) 1111 Merrimack FL FI. Laudcrdala 
Microelectronics Div.lGeneral Instrument Arrow, 305-776-7790 

TX 1I0U310~ 
Corp., 603-424-3303 FL FI. Laudordale 

IIJ Teaneck Diplomat, 305,971-7160 
Weatherford, 713-688-7406 R.T. Reid Assoc., 201-692-0200 FL FI. La uderda 18 

TX Richardson /IV Syracuse Hall-Mark, 305-971-9280 
Fujilsu Microelectronics, 214-669-1616 Pl'Tronics, Inc., 315-454-9346 FL Orlando 

TX San Anlc~lo 011 Clnclnnall Hall-Mark, 305-855-4020 
Weatherford, 512-340-3764 G&H Sales Co., 513-272-0580 FL Pair.! Bay 

\'JA Bcll3VU3 011 Grovo City Arrow, 305-725-1480 
Bell Inds., 206-747-1515 G&H Sales Co., 614-878-1128 FL Palm Bay 

'OJA , Sullla OR Porlland Diplomat, 305-725-4520 
Weatherford, 206-575-1340 Jas. J. Backer Co., 503-297-3776 FL SI. Pelersburg 

"/A Tuk\1i1a OR Saler.! Hall-Mark,813-576-8691 
Marshall Inds., 206-575-3120 Jas. J. Backer Co., 503-362-0717 GA 1I0rcross 

\'11 r.lllwlukca PA lIunlingdon Valley Arrow, 404-449-8252 
Marsh Elctrns., 414-475-6000 Knowles Assoc., 215-947-5641 GA florcross 

\'/1 II:", Berlin TX Dallas Hall-Mark, 404-447-8000 
Classic Comps., 414-786-5300 Microelectronics Div.lGeneral Instrument IL Bans£avllla 

Czn Polnla Clalro. OI::~8C Corp., 214-934-1654 Hall-Mark,312-860-3800 

Future Elctrns. Corp., 514-694-7710 \'/A Sullla IL nosoi.1onl 
Jas. J. Backer Co., 206-285-1300 Advent, 312-297-6200 

Can Isllnglon. Onlarlo IL Schau::lburg 

General Instrument 
Pipe-Thompson Ltd., 416-274-1269 Arrow, 312-397-3440 

Inll England. London 11/ Indianapolis 
General Instrument Microelectronics Ltd., Advent, 317-872-4910 

Gt:ml Inslrcr.::~1 Ccrpcrallc:I . TEL: 01-439-1895 III Indianapolis 
r.Ucrctlttlrcnlcs Olvlslo:l Inll England. Lenden Arrow, 317-243-9353 
600 W. JC~lI Slrc:1 General Instrument Microelectronics Ltd., IA Codar Rapids 
IIIcksvllla. IIGW Ycrk 111102 TEL: 01-439-1891 Advent, 319-363-0221 
516-733-3107 Inll Franca. Paris IA Cedar Rapids 
TI'lX: 510-221-1866 Southern European Sales Off., TEL: 365 72 50 Arrow, 319-395-7230 

Inll Germany. Uunchsn KS Lenexa 
General Instrument Deutschland GmbH. TEL: Hall-Mark. 913-888-4747 

Sales Offices & Representatives 
(089) 27 24 049 UD Balllr.!ere 

Inll liang Keng Arrow, 301-247-5200 
General Instrument Hong Kong Ltd., TEL: (5) r.1D Ba 1IIr.1 oro 

AZ TC::lpa 434360 Hall-Mark, 301-796-9300 
Spectrum Assoc., 602-966-1788 Inll Japan. Tokyo r.IA Burllnglon 

CA EI Se~~lIdo General Instrument IntI. Corp., TEL: (03) 437- Lionex, 617-272-9400 
Microelectronics Div.lGeneral Instrument 0281 r.1A Woburn 
Corp., 213-322-7745 Inll Taiwan. Talpsl Arrow, 617-933-8130 

CA EI Segundo General Instrument Microelectronics Taiwan, r.1I Ann Arbor 
Varigon Assoc., 213-322-1120 TEL: 886-2-914-6234 Arrow, 313-971-8220 

CA Szn DlcJo r.lI Farr.1lnglon IIl11s 
Varigon Assoc., 714-299-5413 Advent, 313-477-1650 

CII SZlI Joso Distributors r.lI Grand nzplds 
Quad Rep. 408-946-4000 Arrow, 616-243-0912 

CA S~ntl Clarl AL lIunlsvllla WI Bloomlnglon 

Microelectronics Div.lGeneral Instrument Arrow, 205-830-1103 Hall-Mark, 612-854-3223 

Corp., 408-496-0844 AL lIuntsvllla WI Edina 

CO D&:lv&r Hall-Mark, 205-839-8700 Arrow, 612-830-1800 

Eggeman Assoc., 303-433-5063 CA Chalsworth r.lo SI. Louis 

CT Siratfcrd 
Anthem, 213-700-1000 Arrow, 314-567-6888 

Gerald Rosen Co., 203-375-5456 CA Chatsworlh 1.10 SI. Louis 
Arrow, 213-907-0817 Hall-Mark, 314-291-5350 

FL SI. Pel&rsb~rg 
CA lIoY/porl Beach IIH r.1anchaslsr Microelectronics Div./General Instrument 

Corp., 813-577-4024 
Arrow, 714-851-8961 Arrow, 603-668-6968 

CA San OIego IlJ Fairfield ~' IL ArUngtell Ilclg!lls Anthem, 714-453-9008 Arrow, 201-575-5300 

~ 
Microelectronics Div./General Instrument 

CA San Diego IIJ Fairfield 
Corp., 312-981-0040 

Arrow, 714-565-4800 Lionex, 201-227-7960 
HI Indianapolis CA Sanla AliI IIJ Tolowa 

Microelectronics Div.lGeneral Instrument VSI, 714-557-7131 Diplomat, 201-785-1830 
Corp., 317-872-7740 (7:. 

CA S~:lnyvala 1m Albuquerqu, '8 1/1 Soulh Il::ld Anthem, 408-946-8000 Arrow, 505-243-4566 
Microelectronics Div.lGeneral Instrument CA Sunnyvala IIY lIauppauga 

~ Corp., 219-291-0585 Arrow, 408-745-6600 Arrow, 516-2? 1-1000 
KS DaSolo CA Sunnyvala 'IY lIauppauga 

Midtec Assoc., 913-441-6565 Diplomat, 408-734-1900 Lionex, 516-273-1660 C8 r.1O Cch:r.:bll CA Sunnyvala IIY r.1olvllla 
Microelectronics Div.lGeneral Instrument VSI,408-734-5470 Diplomat, 516-454-6400 
Corp., 301-730-8992 CA TUstin IIY Rochoslcr 

I r.1A Frzr.:lnghar.! Anthem, 714-730-8000 Arrow, 716-275-0300 . ., 
Gerald Rosen Co., 617-879-5505 CO Denver IIY Syracus8 

r.lI L:ko Drl::~ Arrow, 303-758-2100 Arrow, 315-652-1000 
Microelectronics Div.lGeneral Instrument CO Denver lie RaleiGh ~ 

Corp., 313-391-4070 Hall-Mark, 303-934-3111 Arrow, 919-876-3132 

I r,m OIocr.llnglc:l CT Wallingford lie R310lgh 
Quantum Sales, 612-884-4700 Arrow, 203-265-7741 Hall-Mark, 919-832-4465 

r.l0 Florlsnnl FL Clunvaler lie \'lInslon-Salsr.! 
Midtec Assoc., 314-837-5200 Diplomat, 813-443-4514 Arrow, 919-725-8711 E. 
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General Instrument (Cant) Inll Germany. '''unchan 
Harris Semiconductor Electronic 2000 Vertriebs-GmbH, TEL: 0 891 

OH CI9veiand 
434061 

Arrow, 216-248-3990 
Inll Garmany, Wlesbaden Harris Semiconductor 

011 Cleveland 
Elcowa, TEL: 06121 65005 Analog & Digital Bipolar/Digital CMOS Producls Dlvlslons/ 

Hall-Mark,216-473-2907 
Inll lIoliand. Galdermalsan Departmenl ICM 

Curijn Hasselaar, TEL: 03455-3150 P. O. Box 883 
011 Columbus Inll Israel. Tel-Aviv t1elbourne. Florida 32901 

Hall-Mark. 614-891-4555 Alexander Schneider Ltd., TEL: 3 320.89-3 305-724-7000 
011 Dayton 346.07 TWX: 510-959-6259 

Arrow, 513-435-5563 Inll Italy. Milan Specific product Informallon: 
OK Tulsa Adrep Sri. TEL: (02) 408.41.01 Field Sales Office 

Hall-Mark. 918-665-3200 Inll Italy. Milan Appllcallon engineering: 
PA Philadelphia Claitron, TEL: 3088506 ~ 3088083 Field Sales Office 

Arrow, 609-235-1900 Inll Italy, Milan Lllarature: 
PA Philadelphia IntI. Commerce Co., TEL: 4045747 ~ 405197 Field Sales Office 

Hall-Mark, 609-424-0880 Inll Italy, "man Price and delivery: 
PA Philadelphia Intesi, TEL: 51741 Field Sales Office 

Pioneer, 215-674-4000 Inll Italy. Modena Place an order: 
PA Pittsburgh Hellis Di B. Prati. TEL: 059-804104 ~ 802562 Field Sales Office 

Arrow. 412-856-7000 Inll Italy. Roma Follow-up an order: 
TX Auslln 3 C.E., TEL: 5420625 Customer Service ....................................... (305) 724-7410 

Arrow, 512-835-4180 Inll Italy. Trieste All other Informallon: 
TX Auslln Rapido SARL Marketing Communications ....................... (305) 724-7407 

Hall-Mark,512-258-8848 Inll Korea. Seoul 
TX Dallas Dae Ho Corp., TEL: 777-3848, 2487 

Arrow, 214-386-7500 Inll !Iaw Zealand. Auckland 
TX Dallas David Reid Professional Prods. Ltd., TEL: Sales Offices & Representatives 

Hall-Mark, 214-341-1147 499-197 
TX lIouston Inll Norway. Oslo AL Huntsvilla 

Arrow, 713-491-4100 J.M. Feiring AlS, TEL: (02) 19.62.00 Elctrn. Mktg. Assocs., 205-837-7363 
TX 1I0uston Inll Porlugal, Lisbon AZ Phoonlx 

Diplomat, 713-771-9555 Decada, TEL: 574984 Compass Mktg. & Sales, Inc., 602-26~-5400 
TX lIouston Inll South Africa. Transvaal AZ Scoltsdale 

Hall-Mark,713-781-6100 Pace Elctrn. Comps. (Pty.) Ltd., TEL: 616- Harris Semiconductor, 602-998-9766 
UT Salt Lake City 361211 CA Costa Masa 

Arrow, 801-539-1135 Inll . Spain. Madrid Harris Semiconductor, 714-540-2176 
\'/A Bellevue Sagitron S.A., TEL: 4-02.60.85 CA Mountain View 

Arrow, 206-643-4800 Inll Swaden. Taby Brooks Tech. Grp., 415-960-3880 
\'/1 r.1adlson Bexab Elektronic AB, TEL: 468 768 0560 CA Uountaln View 

Arrow, 608-273-4977 Inll Switzerland. Welllngen Harris Semiconductor, 415-964-6443 
\,/1 Oak Cruk Elbatex AG, TEL: 056/26 56 41 CA San Dlago 

Arrow, 414-764-6600 Inll Switzerland. Zurich Hadden Assocs., 714-565-9444 
\'/1 Oak Creok Ellyptic AG, TEL: 01 493 10 00 CA Woodland Hills 

Hall-Mark,414-761-3000 Inll United Kingdom. Keighley Harris Semiconductor, 213-992-0686 
Can Calgary. Alberta Semicomps Ltd., TEL: 0535 65191 CO Denver 

Future, 403-259-6408 Inti United Kingdom. Oldham Compo Sales, Inc., 303-759-1666 
Can Downsvlew. Ontario Vako Elctrns. Ltd., TEL: 061-652 6316 CT Ridgefield 

Future, 416-663-5563 Inll United Kingdom. Slough Phoenix Sales Co., 203-438-9644 
Can Edmonton. Alberla Crellon Elctrns. Ltd., TEL: 06286 4434 FL Clearwater 

R-A-E,403-451-4001 Inll United Kingdom. Stevenaga Delmac Sales, 813-447-5192 
Can Montreal. Quebec Campbell Collins Ltd., TEL: 0438 69466 FL Ft. Lauderdale 

Future, 514-694-7710 Inll United Kingdom. West Drayton Harris Semiconductor, 305-739-0016 
Can Ottawa. onlarlo Semiconductor Specialists Ltd., TEL: West FL Orlando 

Future, 613-820-8313 Drayton 45522 Delmac Sales. 305-898-4688 
Can Vancouver. Brillsh Columbia FL Tamarac 

Future, 604-438-5545 Delmac Sales, 305-726-1330 
Can Vancouv8r. British Columbia General Micro Systems GA Allanla 

R-A-E, 604-291-8866 Elctrn. Mktg. Assocs., 404-448-1215 
Inll Australia; Victoria. SandrlnghaCl General Micro Systems Inc. GA Allanta 

Daneva Control Pty. Ltd., TEL: (03) 598-5622 1320 Chaffey Court Harris Semiconductor, 404-256-4000 
Inll Austria. \'/Ien Ontario, California 91762 IL Collinsville 

Elbatex GmbH, TEL: 0222/88 56 11 714-621-7532 AME Sales, 618-345-7404 
Inll Bolglum. Bruxalles IL Elk Grove Vlllagl 

Vekano, TEL: 7620505 Oasis Sales, Inc., 312-640-1850 
Inll Denmark. Herlav GTE Microcircuits IL Rosemont 

AlS Nordisk-Elektronik, TEL: 84.20.00 Harris Semiconductor, 312-692-4960 
Inll England. London 

GTE Microcircuits Division 
III Carmal 

Bee Arosales (Exporters), TEL: 01-636-66141 
GTE Products Corporation 

Harris Semiconductor, 317-844-8011 
01-6368211 

2000 W. 14th SI. 
III Carmel 

Inll Finland. Espoo Tempe, Arizona 85281 
Oasis Sales, Inc., 317-848-5265 

Jorma Sarkkinen Ky., TEL: 046.10.88 602-968-4431 IA Codar Rapids 
Inll France. Boulogne TWX: 910-951-1383 Cahill Assocs., Inc., 319-377-8219 

Gedis, TEL: 604.81.70 KS Overland Park 
Inll France. Uontrouge AME Sales, 913-492-8836 

P.E.P., TEL: 735.33.20 r,1A Burlington 
Inll Germany. Berlin Sales Offices li Representatives Harris Semiconductor, 617-273-5942 

Roederstein-Baulemente Vertriebs GmbH, TEL: I.1A Burlington 
o 30/7 91 40 29 Inti Vlest Germany. r.tunlch Mill Bern Assocs., Inc., 617-273-1313 

Inll Germany. Hellbronn GTE Microcircuits Div., GTE Sylvania Licht "'I !Iovl 
Elbatex GmbH, TEL: 0 71 31/8 90 01 GmbH, TEL: 089/1 78 20 31 Action Compo Sales, 313-349-3940 
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Harris Semiconductor (Cant) CA San Dltgo IIJ Fairfield 
Hamilton/ Avnet, 714-571-7523 Hall-MarklNorth Jersey, 201-575-4414 

1.::1 SI. Paul 
CA Santa Clara IIJ Fairfield 

Cahill, Schmitz & Cahill, Inc., 612-646-7217 
Schweber Elctrns., 408-496-0200 Hamilton/Avnet, 201-575-3390 

m.l AI~u~utrqu3 
CA Sunnyval8 IIJ Falrflold 

Compass Mktg. & Sales Inc., 505-292-7377 
Hamilton/ Avnet, 408-743-3355 SChweber Elctrns., 201-227-7880 

CD Denver IIJ Plnsbrock 
UY Blnghzt:1tan 

Hall-Mark/Denver, 303-934-5859 Harvey Elctrns., 201-227-1262 
Precision Sales, 607-648-8833 

CD EnglBwoad 111.1 Albuqutrqua 
IIY Grc211lcck 

Trionic Assoc. Inc., 516-466-2300 
Hamilton/Avnet, 303-779-9998 Hamilton/ Avnet, 505-765-1500 

CT Danbury flY Dlnghzt:1tcn 
!lY L1verpoDI Hamilton/ Avnet, 203-797-1100 Harvey Elctrns., 607-748-8211 

Precision Sales, 315-451-3480 
CT Danbury IIY East Syracus3 

IlY r.lalvllla Schweber Elctrns., 203-792-3742 Ha.milton/ Avnet, 315-437-2641 
Harris Semiconductor, 516-249-4500 

CT lIoroalk IIY Fairport 
IlY Plttsfcrd Harvey Elctrns., 203-353-1515 Harvey Elctrns., 716-381-7070 

Precision Sales, 716-381-2820 FL AItZ::lC~t3 Springs flY I.lulvllla 
IIY PI:uant Vall3Y Schweber Elctrns., 305-331-7555 Hamilton/ Avnet, 516-464-6000 

Precision Sales, 914-635-3233 FL Ft. L3udcrd~la UY Rochastar 
I:C n21:IG~ Hall-Mark/Miami, 305-971-9280 Hamilton/ Avnet, 716-475-9130 

Elctrn. Mktg. Assocs., 919-847-8800 FL FI. Laudzrdalo flY Rochester 
011 Chaijrln Falls Hamilton/Avnet, 305-971-2900 Schweber Elctrns., 716-424-2222 

Midwest Mktg. Assocs., 216-247-6655 FL lIollywQcd IIY Wostbury 
011 D:ytan Schweber Elctrns., 305-927-0511 Schweber Elctrns., 516-334-7474, ext. 474 

Midwest Mktg. Assocs., 513-433-2511 FL Orlando flY \'/ocdbury 
Oil 1!::v:rtc:J Hall-Mark/Orlando, 305-855-4020 Harvey Elctrns., 516-921-8700 

Harris Semiconductor, 503-297-7621 FL SI. Petmburg IIC Raleigh 
PA Ilrcc::l11I Hall-Mark/St. Petersburg, 813-576-8691 Hall-Mark/Raleigh, 919-832-4465 

L. D. Lowery, Inc., 215-356-5300 FL SI. Petmburg IIC RalflG~ 
PA \'/ayna Hamilton/ Avnet, 813-576-3930 Hamilton/Avnet, 919-829-8030 

Harris Semiconductor, 215-687-6680 GA Ilcrcross OH Dcachwcod 
SC Grc::lVllla Hall-Mark/ Atlanta, 404-447-8000 Schweber Elctrns., 216-464-2970 

Elctrn. Mktg. Assocs., 803-233-4637 GA lIorcross OH Clavcland 
TX Dallu Hamilton/Avnet, 404-447-7500 Hamilton/ Avnet, 216-831-3500 

Harris Semiconductor, 214-248-3237 GA IIcrcross OH Dayton 
TX Dalln Schweber Elctrns., 404-449-9170 Hamiltonl Avnet, 513-433-0610 

Nova Mktg., 214-385-9669- IL Ilt:Ju:Jvllla OH Dayton 
TX IIc~stc:J Hall-Mark/Chicago, 312-860-3800 Schweber Elctrns., 513-439-1800 

Nova Mktg., 713-988-6082 IL I!c:Jsc:Jvllla OH IIIghland IIclghts 
UT Salt Laka City Hamilton/ Avnet, 312-860-8525 Hall-Mark/Cleveland, 216-473-2907 

Compo Sales, Inc., 801-466-8623 IL Elk Grove VlllaG8 011 \'Iostcrvllla 
VA C~zrlottesvlll:J Schweber Elctrns., 312-364-3768 Hall-Mark/Columbus, 614-891-4555 

L. D. Lowery, Inc., 804-973-6672 III Cucci OK Tulsa 
VA Lanaxa Hamilton/ Avnet, 317-844-9333 Hall-MarklTulsa, 918-835-8458 

L. D. Lowery, Inc., 804-966-5455 KS Lenoxa OR Laka Oswego 
\,IA Fe~ml \'lay Hall-Mark/Kansas City, 913-888-4747 Hamilton/ Avnet, 503-635-8831 

Harris Semiconductor, 206-838-4878 KS Ovcrl~nd Park PA IIcrs~zt:1 

\'/1 DrD~kllcld Hamilton/Avnet, 913-888-8900 Schweber Elctrns., 215-441-0600 
Oasis Sales, Inc., 414-782-6660 r.m Baltlt:1ore PA Pittsburgh 

Czn Etc~lcckD, Ontulo Hall-Mark/Baltimore, 301-796-9300 Schweber Elctrns., 412-782-1600 
RFQ Ltd., 416-626-1445 I.1D Columbia TX Austin 

Cn Ottawa, Ontula Hamilton/Avnet, 301-995-3500 Hall-Mark/ Austin, 512-258-8848 
RFQ Ltd., 613-820-8445 I.ID Galthmburg TX Austin 

Czn \'Jcst Vlnca~vcr, Drltls~ Colu:;;bla Schweber Elctrns., 301-840-5900 Hamilton/ Avnet, 800-252-9163 
Blakewood Elect. Systems, Inc., 604-926-8000 1.1A Bsdford TX Austin 

Schweber Elctrns., 617-275-5100 Schweber Elctrns., 512-458-8253 
r.1A Lexington TX Dallas 

Dislribulors Harvey Elctrns., 617-863-2100 Hall-Mark/Corporate, 214-343-5000 
r.tA Wilmington TX Dalln 

~ AL lI~nts\'1II3 R C Components, 617-273-1860 Hall-Mark/Dallas, 214-341-1147 
Hall-Mark/Huntsville, 205-827-8700 r.1A \'/cbcrn TX Dallas 

AL IIc:lts\'lIIa Hamilton/ Avnet, 617-935-9700 Schweber Elctrns., 214-661-5010 

~ Hamilton/Avnet, 205-837-7210- f.ll Grznd Rapids TX lIousto:J 
AL lI~ntsvlll3 Hamilton/Avnet, 617-243-8805 Hall-Mark/Houston, 713-781-6100 ... 

Schweber Elctrns., 205-882-2200 r.~1 L1v~nla TX lIouston 
r~j AZ TC::1;:a Hamiltonl Avnet, 313-522-4700 Hamilton/ Avnet, 713-780-1771 

Hamilton/ Avnet, 602-231-5100 r.1I LIvonia TX Houston 

~ CA Costa r.l:u Schweber Elctrns., 313-525-8100 Schweber Elctrns., 713~784-3600 
Avnet Elctrns., 714-754-6111 Ull Blccr.llngtc:I TX Irving 

CA Cesta I.:c:a Hall-Mark/Minneapolis, 612-854-4747 Hamilton/ Avnet, 214-659-4111 
c'~J Hamilton Electro, 714-641-4107 r.m EdE:! Pralrla UT Salt Lake City 

CA Culver City Schweber Elctrns., 612-941-5280 Hamilton/Avnet, 801-972-2800 

~ Hamiltonl Avnet, 213-558-2011 r.lII I.lInnatonka \'IA Bollovu3 
CA Culm City Hamilton/ Avnet, 612-932-0662 _ Hamilton/ Avnet, 206-643-3950 

Hamilton Electro Sales, 213-558-2011 r.l0 Earth City \'/1 Brocklleld 
CA Cu~utlno Hall-Mark/St. Louis, 314-291-5350 Schweber Elctrns., 414-784-9020 ~ Western Microtechnology Sales, 408-725- r.lo Earth City \'/1 !law Derlln 

i 1660 Hamilton/Avnet, 800-325-8654 Hamilton/ Avnet, 414-784-4510 
CI\ Irvlr.a IIJ Ch:rry 11111 \,/1 Oak Crc:k 

Schweber Elctrns., 714-556-3880 Hall-Mark/Philadelphia, 609-424-7300 Hall-Mark/Milwaukee, 414-761-3000 

CA Les Angtlas IIJ Cherry 11111 Can Calgary, Albnrta § SChweber Elctrns., 213-537-4320 Hamilton/ Avnet, 609-424-0110 Hamilton/ Avnet, 403-230-3586 

© Ie MASTER 1903 2319 



Ie MASTER 

Harris Semiconductor (Cant) 

Can 

Can 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

r.tlsslssauga. Ontario 
Hamiiton/Avnet.416-677-7432 

lIaatan. Ontario 
Hamiltonl Avnet. 613-226-1700 

SI. Laurent. Quebac 
Hamiltonl Avnet. 514-331-6443 

Argentina. Buenos Aires 
Elko S.R.L., TEL: 9-011-54-1-40-8971 

Australia. Crows lIast 
VSI Elctrns., TEL: 61-439-4655 

Austria. Vllen 
Transistor, TEL: 0222/829401 

Belgium. Brussals 
Betea, S.A., TEL: 32-2-7368050 

Denmark. Glostrup 
Ditz Schweitzer A.S., TEL: 45-2-453044 

Finland. Helsinki 
Yleiselektroniikka oy, TEL: 9-011-358-0-90-
562-1122 

France. Le Chesnay 
Harris Semiconductor, TEL: 33-3-9549077 

France. Le Chesnay 
Matra-Harris Semiconductor, TEL: 33-3-
9548000 

Germ!ny. C2!!!berg Ylurges 
Jermyn GmbH, TEL: 9-011-49-06434-231 

Germany. Echlng Bal Uunchan 
Kontron Elektronik GmbH, TEL: 49-89-319011 

Germany. Frankfurt 
Spoerle Elctrn. KG, TEL: 06103/3040 

GarClany. r,lunlch 
Harris Semiconductor, TEL: 49-89-473047 

Germny, Patzbrunn 
Sasco GmbH, TEL: 49-89-46-111 

Germany. Qulckborn 
Alfred Neye-Enatechnik GmbH, TEL: 49-4106-
6121 

Israel. RaClat-Gan 
MRBD Inds. Ltd., TEL: 3-721-918 

Italy, Clnlsello Balsamo (Uliano) , 
Harris Semiconductor, TEL: 39-2-6187249 

Italy. Clnlsallo BalsaClo 
Lasi Elettronica, TEL: 39-2-9273578 

Italy. Milano 
Murata-Erie Elettronica SpA, TEL: 39-2-
6073786 

Japan. Tokyo 
Harris Semiconductor Inc., TEL: 81-3-485-
1031 
lIetherlands. Badhoavedorp 
Techmation Elctrns. B.V., TEL: 31-02968-
6451 

South Africa. Dunswart 
Allied Elctrn. Comps., TEL: 27-11-8921001 
Spain, l.1adrld 
Unitronics SA, TEL: 34-242-5204 
Sweden. Soln'a 
A B Betoma, TEL: 46-8-820280 
Switzerland. Baden-Daettwll 
W. Stolz A.G., TEL: 41-56-840151 
United Kingdom. Ashford. Middlesex 
Hy-Comp Ltd. (Chips Only), TEL: 44-7-842-
46273 

Inti United KlngdoCl, Harll£pool 

Inti 

Inti 

Inti 

Inti 
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SOP (Chips Only), TEL: 44 429 33721 

United Klngdor.l. Klrkmulrhlll, Lanksh. 
Phoenix Elctrns. Ltd. (Rep. Only). TEL: 44-
55589-2393 

United Kingdom. Slough. Berks 
Harris Semiconductor, TEL: 44-753-34666 

United Kingdom. Slough. Berks 
Macro Mktg. Ltd., TEL: 44-6286-4422 

United Kingdom. Thams. Dxen 
Thames Comps., TEL: 44-84421-3146 

Harris Semiconductor 

Harris Somlconductor 
Custom Integrated Circuits Dlvlslon/Dapartment ICU 
P. O. Box 883 
l.1elbourno. Florida 32901 
305-724-7000 
TWX: 510-959-6259 

Speclllc product Information: 
Field Sales Office-Custom Integrated Circuits 

Application englnesrlng: 
Kenneth V. Worland ..................................... 305-724-7481 

Literature: 
Field Sales Office-Custom Integrated Circuits 

Price and delivery: 
Field Sales Office-Custom Integrated Circuits 

Place an order: 
Field Sales Office-Custom Integrated Circuits 

Follow-up an order: 
Custom Integrated Circuits Division ........... 305-729-5055 

All other Information: 
Marketing Communications ......................... 305-729-5585 

CA 

DC 

f.lA 

r.1II 

IIY 

Inti 

Sales Offices & Representatives 

Costa Una 
Harris Semiconductor Custom Integrated 
Circuits, 714-957-6557 

Washington 
Harris Semiconductor Custom Integrated 
Circuits, 202-342-3931 

Burlington 
Harris Semiconductor Custom Integrated 
Circuits, 617-273-1020 

Bloomington 
Harris Semiconductor Custom Integrated 
Circuits, 612-854-3224 

Gardan City 
Harris Semiconductor Custom Integrated 
Circuits. 516-747-6776 

United Kingdom. Slough 
Harris Systems Ltd., Semiconductor Custom 
Integrated Circuits, TEL: 34666 

Henize Interactive Control 

Henize Interactive Control 
401 Astor Avenue 
Dayton, Ohio 45449 
513-859-8118 

Heurilton 

Heurikon Corporation 
3001 latham Drive 
Madison. Wisconsin 53713 
608-271-8700 

H e\"JleU-Paclta rd 

Hewlett-Packard 
Data Systems DiviSion 
11000 Wolfe Road 
Cupertino, California 95014 
408-257-7000 
910-338-0221 

Hilevel Technology 

Hlleval Tachnology. Inc. 
18902 Bardaen Way 
Irvlna. California 92715 
619-752-5215 

Hitachi 

HitaChi Ar:1arlca. Ltd. 
1800 Bering Drive 
San Jose. California 95131 
408-292-6404 
TELEX: 17-1581 
TV/X: 910-338-2103 

Sales Offices & Representatives 

AL Huntsville 
Technology Mktg. Assocs., Inc., 205-883-
7893 

CA Culvar City 
Bestronics Inc., 213-870-9191 

CA Irvine 
Bestronics Inc., 714-979-9910 

CA San Diego 
Bestronics, 714-452-5500 

CA San Jose 
Quadrep, Inc., 408-946-4000 

CA San Jose 
Western Regional Office, 408-292-6404 

CO Dsnver 
Parker-Webster Co., 303-751-2600 

FL Orlando 
Technology Mktg. Assocs., Inc., 305-857-
3760 

FL Pompano B83Ch 
Technology Mktg. Assocs., Inc., 305-942-
0774 

GA Atlanta 
Technology Mktg. Assocs., Inc., 404-257-
0374 

IL Roiling r.leadows 
Sumer Inc., 312-991-8500. 

III Indianapolis 
Elctrn. Sales & Engrg., Inc., 317-849-4260 

UD Pasadena 
Robert Elctrn. Sales, 301-766-6374 

UA Lexington 
Eastern Regional Office, 617-861-1642 

r.1A Loxlngton 
Technology Sales, Inc., 617-862-1306 

r.1II r.lInneapolis 
Comstrand, Inc., 612-788-9234 

IIJ Hamburg 
ABC Elctrn. Sales Co., 201-827-9716 

IIY Fayetteville 
S.F. Foster Co., Inc., 315-637-5427 

IIY Pleasantvllla 
ABC Elctrn. Sales Co., 914-769-8088 

IIY Webster 
S.F. Foster Co., Inc., 716-265-2072 

UY Williston Park 
ABC Elctrn. Sales Co., 516-747-6610 

OK Tulsa 
West & Assocs., 918-627-3609 

OR Tualatin. 
Crown Elctrns., 503-638-7561 

PA Oreland 
CMS Mktg., Inc., 215-885-5106 

TX Austin 
West & Assocs., 512-441-6973 

TX Dallas 
West & Assocs., 214-661-9400 

TX Ilouston 
Central Regional Office, 713-974-0534 

TX lIouston 
West & Assocs., 713-777-4108 
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Hitachi (Cant) 

UT S~II Lako City 
Parker-Webster Co., 801-487-5911 

\'/1 Drookll&ld 
Sumer Inc., 414-784-6641 

!l~e vurs(~ ©JfiS·l~"urc!!.r~tJ~ 

~~ C!:aOU .:r©~ 

~ C=JDLJ£©C=J0 
Melville, NY 516-454-6400' Rochester, NY 716-424-6611 
Syracuse, NY 315-652-5000' Boston, MA 617-429-4120 
Totowa, NJ 201-785-1830' Danbury, CT 203-797-9674 
Columbia, MD 301-995-1226· Atlanta, GA 404-449-4133 
Clearwater, FL 813-443-4514 • Palm Bay, FL 305-725-4520 
Chicago, IL 312-595-1000' Michigan 800-323-1002 
Wisconsin 800-323-1002· Minneapolis, MN 612-572-0313 
Dallas, TX 214-931-3404 • Salt Lake City, UT 801-486-4134 
Denver, CO 303-740-8300· Costa Mesa, CA 714-549-8401 
Sunnyvale, CA 415-964-1700 ' 408-734-1900 
Chatsworth, CA 213-341-4411 • San Diego, CA 714-292-5693 
International 516-454-6400 Telex: 143242 DIPELEC 

Distributors 

AL lIunlsvllla 
RM Elctrns., 205-852-1550 

AZ Sccllsdala 
Western Micro Technology, 602-948-4240 

AZ T£:::~3 
Marshall Inds., 602-968-6181 

C~ C:::~JJ Park 
Marshall Inds., 213-999-5001 

CA Ch:ls\'lcrl~ 

Jaco Elctrns., 213-998-2200 

CA Cup~rllr.o 

Western Micro Technology, 408-725-1660 

CA EI 1.10310 
Marshall Inds., 213-686-0141 

CA Irvlna 
Marshall Inds., 714-556-6400 

CII l.lcu~laln Vls~ 

Time Elctrns., 415-965-8000 

CA IIcrl!! lIelly\'lca~ 
Sterling Elctrns., 213-764-4111 

CA S::t DI:;;o 
Marshall Inds., 714-278-6350 

CA Szn 01:;0 
Sterling Elctrns., 714-565-2441 

CA S::t Jan 
Jaco Elctrns., 408-263-1100 
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CA 

CA 

CA 

CD 

CO 

CT 

CT 

FL 

FL 

FL 

GA 

IL 

IL 

III 

KS 

r.lD 

l.lD 

1.10 

r.1.\ 

l.lA 

1.111 

r.1A 

1.1A 

r.ll 

WI 

pO 

IIJ 

IIY 

IIY 

IIY 

IIY 

IIY 

r;c 

011 

011 

011 

PA 

PA 

PA 

TX 

TX 

fU1J=\NUFACTUAEAS 8. DISTRIBUTORS DIRECTORV 

Sanla Clara TX Dallas 
Sterling Elctrns., 408-727-7411 RM Elctrns., 214-263-8361 
Sunnyval3 TX Dallas 
Marshall Inds., 408-732-1100 Sterling Elctrns., 214-243-1600 
Terrancs 
Time Elctrns., 213-320-0880 TX lIouston 

Arvzda Marshall Inds., 713-777-0358 

Marshall Inds., 303-423-9670 TX lIouston 
Danver Sterling Elctrns., 713-623-6600 
Diplomat Elctrns., Inc., 303-427-5544 UT Salt Lake City 
Oranga Diplomat Elctrns., 801-486-4134 
Milgray Elctrns., 203-795-0711 
\'/alllnnford VA Richr.lond 

Marshall Inds., 203-265-7738 Sterling Elctrns., 804-266-2190 

Fcrl Laudtrdala Ii/A Tukwila 
Time Elctrns., 305-974-4800 Marshall Inds., 206-575-3120 
Orlando \'/A Tuk\'lila 
Marshall Inds., 305-859-1620 Sterling Elctrns., 206-575-1910 
Wlnler Pzrk 
Milgray Elctrns., 305-647-5747 Can Downsvlaw. Ontario 

Allanta Future Elctrns., 416-663-5563 

Time Elctrns., 404-351-3545 Can 1.10nlroal. QU2bcc 
DC:lsanvllla Future Elctrns., 514-731-7441 
Marshalllnds., 312-595-6622 Can Olta\'la. Onlarlo 
LOr.lbzrd Future Elctrns., 613-820-8313 
RM Elctrns., 312-932-5150 
Indianapolis Can Vznccuvtf. Brillsh Colur.l~la 

RM Elctrns .• 317-247-9701 Future Elctrns .• 604-438-5545 

Overland Pzrk 
Milgray Elctrns., 913-236-8800 
Oalllr.lcro Holt 
Resco/Baltimore, 301-823-0070 
Ilcitsvllla 
Resco/Beltsviile, 301-937-9100 Halt. Inc. 
Colcr.lbla 8 Chrysler Slresl 
Diplomat Elctrns., Inc., 301-995-1226 Irvlno. Callfernla 92714 
lIallck 714-754-1844 
Future Elctrns., 617-879-0860 TELEX: 102704 
1I&\'Ilc:l 
Marshall Inds., 617-965-5115 
\'/allh3r.1 
Sterling Elctrns., 617-894-6200 Sales Olfices & Representatives 
\'/lIr.1lngtcn 
R C Comps., Inc., 617-273-1860 

CO LItII~lon \'/oburn 
Time Elctrns., 617-935-8080 Tom Milhciscr, 303-770·~aor. 

Grznd n~pi~s CT Danbury 
RM Elctrns., 616-531-9300 Kapco Assocs., 203-797 -1!J55 

PIYr.lDuth I,IA \'/oburn 
Marshall Inds., 612-559-2211 Wotech Assocs., 617-935-3787 
SI. Louis 
Time Elctrns., 314-391-6444 PA DI~3 Bell 

Perth Ar.lboy Techpar.ts, 215-628-3200 

Sterling Elctrns., 201-442-8000 
EIr.1Sford 
Future Elctrns., 914-592-2150 Hughe3 - .. 
FZrr.llngdala 
Marshall Inds., 516-293-4141 
Frc:~crl Hughes Aircraft Co. 

I Milgray Elctrns., 516-546-5600 Solid State Products 

lIauppauga 500 Superior Avenue 0) 
Jaco Elctrns., 516-273-5500 Newport Beach, California 92663 

~\ 
ll:c;:jl::ii3 714-759-2942 

Time Elctrns., 516-273-0100 TWX: 910-596-1374 I 
.~ 

nal:lgh 
RcscolRaleigh, 919-781-5700 G'I 
Clavclznd Sales Offices & Representatives 

~ CAM/RPC, 216-461-4700 
Cluveland 
Milgray Elctrns., 216-881-8800 IntI Soulh India. Trlvandrur.J 

Daylon 
Kryonix QJ 

Marshall Inds., 513-236-8088 ~ Cllfto~ IIElghls 
Time Elctrns., 215-622-2500 Distributors 
Klr.~ of Pr~ssla ~§ Marshall Inds., 215-331-3330 IntI Ilc::~ Kc::g. Kc'~lc::t 
PlIlsb~rc!J 

I ~) 

CAM/RPC, 412-782-3770 
Tektron Elctrns., Ltd., TEL: 3-856199 I~ 

Addison Inti Jzpz:r. Tckyo ~ 
Active Compo Technology, 214-980-1888 Nihon Teksel Co., Ltd., TEL: (03) 461-5121 e" 
Dallas Inti Singapcro. Beach noad e 

. Marshall Inds., 2147233-5200 Tektron Elec. Ltd., TEL: 3-856199 E? 

I.--. 
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Hybrid Systems 

Hybrid Systems Corporallon 
22 L1nnall Circle 
Billerica. Massachus811s 01821 
617 -667 -8700 
TWX: 710-347-1575 
Specific product Informallon: 

Henry Diamond. National Sales Manager ............... ext. 60 
Art Berg. East Coast Regional Sales Manager ...... ext. 13 
Jack Worthen. Northeast Regional Sales Manager .... ext. 
17 
Charles J. Bevivino. West Coast Regional Sales Manager 
ext. 18 

Lllerature: 
Cheryl Kane .............................................................. ext. 11 

Price and delivery: 
Patricia G. Bradley ................................................... ext. 12 

All other Informallon: 
Janet J. Ray .............................................................. ext 14 
Product Marketing: 
Director of Marketing. Barry Friedman .................. ext. 54 

Sales Offices & Representatives 

AL lIulltsvllla 
Electronic Sales. Inc .• 205-533-1735 

AZ Phoenix 
Relcom. 602-893-1209 

CA Los Alios 
Cain White & Co .• 415-948-6533 

CA San r.larcos 
Relcom. 714-741-9600 

CA Thousand Oaks 
Relcom. 805-529-4363 

CA Walnut 
Relcom.714-598-9077 

CA Woodland Hills 
Relcom.213-340-9143 

CO Doulder 
Star Sales. 303-440-4193 

CT Enlleld 
MECO. Inc .• 1-800-225-3409 

FL Orlando 

FL 

FL 

GA 

IL 

KS 

UD 

r.1A 

r.1I 

UII 

r,lO 

'IY 

flY 

flY 

FlC 

OH 

PA 

TX 
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Delmac Sales. Inc .• 305-898-4688 
South CIBuwater 
Delmac Sales, Inc., 813-447-5192 
Tamarac 
Delmac Sales, Inc., 305-726-1330 
'Iorcross 
Electronic Sales, Inc., 404-448-6554 
Arlington Halghts 
MJ Petersen & Assoc., Ltd .. 312-577-8200 
OIatha 
Rush & West Assoc., 913-764-2700 
Baltimore 
Burgin Kreh Assocs., Inc., 301-265-8500 
Raadlng 
MECO, Inc., 617-944-6660 
Wyoming 
Berberich Assoc., Inc., 616-538-8879 
Minneapolis 
Northstar Camps., Inc., 612-553-1888 
Ballwin 
Rush & West Assoc., 314-394-7271 
Commack 
ERA, Inc., 516-543-0510 
Syracuse 
T -Squared Elctrns., 315-463-8592 
Victor 
T-Squared Elctrns., 716-924-9101 
Ral,lgh 
Burgin Kreh Assoc., Inc., 919-781-1100 
Dayton 
Berberich Assocs., Inc., 513-433-0342 
Plltsburgh 
Ron Moser Assoc., 412-931-0266 
Auslln 
OM Sales Co., Inc., 512-452-1838 

TX 

TX 

VA 

WI 

Can 

Can 

Can 

Can 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Dallas 
OM Sales Co., Inc., 214-241-3876 
Houston 
OM Sales Co., Inc., 713-789-4426 
Lynchburg 
Burgin Kreh Assoc., Inc., 804-239-2626 
Wauwatosa 
Larson Assocs., Inc., 414-258-0529 
Concord. Ontario 
Kaytronics, 416-669-2262 
Kanata. Ontario 
Kaytronics, 613-592-6606 
Surray. Brilish Columbia 
Kaytronics, 604-581-7611 
Ville SI. Plerra. Quebec 
Kaytronics, 514-367-0101 
Australia. Rozalla FlSW 
AMPEC Engrg. Co., TEL: 6128181166 
Austria. Vllen 
Transistor Vetriebsgeseleschaft mbH, TEL: 
829451 
Denmark. Copenhagan 
Scansupply, TEL: 835090 
Engl3nd. Camberlsy. Surray 
Hybrid Co. Compo U.K. Ltd. Camberley, TEL: 
0276/28128 
Finland. Helsinki 
Carlo Casagrande Oy, TEL: 640711 
Franca. Rungls 
Hybrid Sys. S.A.R.L., TEL: 33-1687-8336 
Gerrn3ny. Darmstadt 
Hybrid Sys. GmbH, TEL: 06151-291595 
Israal. Tel-Aviv 
Vectronics Ltd., TEL: 23 44 24/ 22 84 72 
lIaly. Uliano 
Tekelec/ Airtronic, TEL: 73 80 641 
Japan. Tokyo 
Tokyo Elec. Ltd. Panetron Div. 
"atherlands. r.lonlloort 
Koning en Hartman, TEL: 210101 
Florway. Oslo 
Elektronix AlS 
Sweden. Drornrna 
Ferner Elctrns. AB 
Swllzerland. Zurich 
Industrade AG, TEL: 4131 363 2230 

Hy Comp 

Hy Camp Inc. 
75 Union Avenue, Box 377 
Sudbury, Massachusetts 01776 
617-443-4631 
Appllcallon englnmlng: 

John J. Madden 
Follow-up an order: 

Customer Services: 
Nancy Oelschlegel 

All other Informallon: 
James Chacharone, V.P.lMarketing Manager 

ILC Data Device 

ILC Data Device Corp. 
105 Wilbur Place 
Bohemia, New York 11716 
516-567-5600 
TWX: 510-228-7324 

Sales Offices & Representatives 

Inll Australia. Brookvalo 
Allied CapaCitors Pty. Ltd., TEL: 77-9-011-61-
2-938-2135 

Inll Balgulm. Brussells 
Techmation, TEL: 32-2-241.65.73 

Inll Denmark. Copanhagan 
Advanced Elctrn. of Denmark ApS, TEL: 45-1-
194433 . 

Inll E~gland. B;rkshlro 
DOC United Kingdom, Ltd., TEL: 44-4886-
2141 

Inll Finland. Helsinki. 
OY Suomen Bofors AB, TEL: 358-0-553-166 

Inll Franca. Courbavola 
DOC Electronique, TEL: 33-1-333-5888 

Inll India. Ludhlana 
Inde Assoc., TEL: 34761 

Inll Israel. Ramat Huharon 
R D T Elctrns .. TEL: 972-3-48.32.11 

Inll lIaly. Ullan 
Microelit Italia s.r.l., TEL: 39-2-469 0444 

Inll lIaly. Roma 
Microelit Italia. s.r.i., TEL: 77-9-011-39-6-
890892 

Inll Japan. Tokyo 
Minebea Co., Ltd., TEL: 77-9-011-81-3-763-
6241 

Inll "orway. Oslo 
Henaco AlS, TEL: 77-9-011-47-2-162110 

Inll Sweden. Tyraso 
Hybridteknik A/B, TEL: 46-8-7126720 

Inll Swllzerland. Baden-Daellwll 
W. Stolz AG, TEL: 41-56-840151 

Inll Taiwan. Taipei 
Tai I Trading Co., Ltd., TEL: 86-2-772-6226 

Inll Vlast Germany. r.lunchen 
Fey Elektronik Bauelemente GmbH, TEL: 49-
89-184041 

Inll Yugoslavia. TIIova 
Elektrotehna, TEL: 61-32-02-41 

Inconi)( 

Inconix Corporation 
10 Tech Circle 
Natick, Massachusetts 01760 
617-655-1170 

Inductive Technology 

Inductive Technology, Inc. 
801 West Bradley 
Champaign, Illinois 61820 
217-359-6118 

Industrial l'.!Hcro-Systems 

Industrial Micra-Systems Inc. 
189 Hitchcock Road 
Southington, Connecticut 06489 
203-628-4844 

Inmos 

Inmos 
P.O. Box 16000 
Colorado Springs. Colorado 80935 
303-630-4000 
TV/X: 910-920-4904 

Spaclllc product Inforrnallon: 
Field Sales Offices 

Appllcallon englnearlng: 
Applications .................................................. 303-630-4256 

Llleratura: 
Field Sales Offices 

Placa an order: 
Field Sales Offices/Distributors 

All othar Informallon: 
Marketing ..................................................... 303-630-4361 

© Ie MASTER 1983 



MANUFACTURERS 8. DISTRIBUTORS DIRECTORV 

Inmas (Cant) WA Bellevue IIY Liverpool 
Westerberg & Assoc., 206-453-8881 Arrow Elctrns., 315-652-1000 

\'/1 .- Waukesha /lY Rochostsr 
Micro-Tex, 414-542-5352 Arrow Elctrns., 716-275-0300 

Sales Offices & Representatives Can I.1IssIss3uga, Ontario IIC Winston-Salam 
Vitel Elctrns., 416-836-1776 Arrow Elctrns., 919-725-8711 

AL lIu~tsvlll' Can Ollawa. Ontario 
Vitel Elctrns., 613-596-0400 011 Ca~t£rvllla 

Macro-Marketing Assoc., 205-883-9630 Arrow Elctrns., 513-435-5563 
AZ Phoenix Can SI. Lamnl. Quebec 

Compass Mktg. & Sales, 602-266-5400 Vitel Elctrns., 514-331-7393 OH Solon 

CA Los Ang:I!! Inll lIaly. 1.1IIan Arrow Elctrns., 216-248-3990 

Ed Landa Co., 213-879-0770 Cefra SRL, TEL: 392-235264 OK Tulsa 

CA Sin Diego Inll Japan. Tokyo Quality Camps., 918-664-8812 

Hadden Assoc., 714-565-9444 Matsushita Electric, TEL: 03-435-4501 PA 1,lonralvllle 

CA San Jose 
Inll Unitod Kin gd 01':1 , Brlslol Arrow Elctrns., 412-856-7000 

Inmos Sales, 408-298-1786 
Inmos Sales, TEL: 44-272-290-861 

TX Addison 
CA Sallla Clm 

Inll \Vosl Garmany 
Quality Camps., 214-387-4949 

Inmos Sales, TEL: 49-8903-191028/29 
Criterion Sales, 408-988-6300 TX Auslln 

CO Denver Arrow Elctrns., 512-835-4180 
Component Sales, 303-759-1666 Distributors TX Ausll~ 

CT Yaluvllla . Quality Camps., 512-835-0220 
Kanan Assoc., 203-265-2404 AZ Tel':lpa TX Dallas 

FL Allal'lonla Springs Anthem Elctrns., 602-244-0900 Arrow Elctrns., 214-386-7500 
E.I.R., Inc., 305-830-9600 CA Chalsworlh 

GA Woodstock Anthem Elctrns., 213-700-1000 TX 1I0uslon 

Macro-Marketing Assoc., 205-883-9630 CA Chalsworlh 
Quality Camps., 713-772-7100 

IL ScIl3u::l~urg Arrow Elctrns., 213-701-7500 TX Stafford 
Micro-Tex, 312-885-1131 CA I:awpcrl Bn3ch Arrow Elctrns., 713-491-4100 

III Indlzeapclls Arrow Elctrns., 714-851-8961 UT Sail Laka City 
SAl Mktg., 317-241-9276 CA San Dlago Arrow Elctrns., 801-539-1135 

KS Shawr.~3 1.1181lon Anthem Elctrns., 714-453-4871 WA Bellevua 
B.C. Electronic Sales, 913-888-6680 CA San OIego Arrow Elctrns., 206-643-4800 

KS \'/lchlla Arrow Elctrns., 714-565-4800 \,11 Oak Creak 
B.C. Electronic Sales, 316-942-9840 CA San Jose Arrow Elctrns., 414-764-6600 

r.lD Saverna P;rk Anthem Elctrns., 408-946-8000 
Can Baxter Ctr. (0Ilaw3). Onlarlo 

New Era Sales, 301-544-4100 CA Sunnyvale 
1.1A Durllngtcn Arrow Elctrns., 408-745-6600 Future Elctrns., 613-820-8313 

Inmos Sales, 617-273-5150 CA Tuslln Can Calgary. Altarta 

l.lA Rudlng Anthem Elctrris., 714-730-8000 Future Elctrns., 403-259-6437 

Kanan Assoc., 617-944-8484 CO Denver Can Downlrcan. Ontario 
r.ll Brighton Arrow Elctrns., 303-758-2100 Future Elctrns., 416-663-5563 

SAl Mktg., 313-227-1786 CT Wallingford Can Polnle Clalro (lontr83I). Quabec 
r.m Edina Arrow Elctrns., 203-265-7741 Future Elctrns., 514-694-7710 

Mel Foster Tech Sales, 612-941-9790 FL FI. Lauderdale Can Vancouver. British Colul'lbll 
WI I.llnncapclls Arrow Elctrns., 305-776-7790 Future Elctrns., 604-438-5545 

Inmos Sales, 612-831-5626 FL Pair.! Day 
Inll Balglum. Brussels 

l.lD SI. Lo~ls Arrow Elctrns., 305-725-1480 
Diode, TEL: 322-4285105 

B.C. Electronic Sales, 314-731-1255 GA norcross 

IIJ TC2n£ck Arrow Elctrns., 404-449-8252 Inll Denmark, Copsnhag&n 

R.T. Reid Assoc., 201-692-0200 IL Schaur.lburg Advanced Elctrn., TEL: 451-94433 

111.1 Albuqccrqua Arrow Elctrns., 312-893-9420 Inll Finland. lIolslnkl 

Compass Mktg. & Sales, 505-292-7377 III Indianapolis Field Oy, TEL: 358-0 6922577 

IIY E. Syracuse 
Arrow Elctrns., 317-243-9353 Inll Franca. Scrvss 

L-Mar Assoc., 315-437-7779 l.lD Baillmere Tekelec Airtronic, TEL: 331-534-7535 
Arrow Elctrns., 301-247-5200 

IIY Rcchsst&r 
1.IA Burllnglon Inll Imal 

L-Mar Assoc., 716-544-8000 
Lionex Corp., 617-272-9400 

R.D.T. Elctrns.Ltd., TEL: 972-3483211 
IIC Gr£~:Jsbcro 1.1,\ \'Ioburn Inll lIaly, I.lllan 

~ D.H.R. Mktg., 919-273-2671 Arrow Elctrns., 617-933-8130 Cefra SRL, TEL: 392-235264 
IIC Ralalgh 1.11 Ann Arbor Inll lIalherlands. Badhcavcdorp 

~ .. D.H.R. Mktg., 919-876-5450 Arrow Elctrns., 313-971-8220 Techmation Elctrns., TEL: 31-4189-2222 
all C;:Itcrvllla r.m Edina Inll lIemay. Oslo SAl Mktg., 513-435-3181 Arrow Elctrns., 612-830-1800 Ola Tandberg Elektro, TEL: 472-197030 r.; 011 DaylcOl UD SI. Lc~ls e Inmos Sales, 513-439-0988 Arrow Elctrns., 314-567-6888 

Inll Spain. r.lzdrld 

011 Shlkcr IIclghls IIH Uanchester 
Amitron, TEL: 341-24856863 

~ .. SAl Mktg., 216-751-3633 Arrow Elctrns., 603-668-6968 Inll Swaden. Slockholm 

011 Zanasvllls IIJ Fairfield Gosta Backstrom, TEL: 468-541080 ; 
SAl Mktg., 614-454-8942 Lionex Corp., 201-227-7960 Inll Switzerland. Zurich 

~ .. 
on Boring IIJ r.tooraslown Omni Ray, TEL: 411-2520766 

Westerberg & Assoc., 503-297-1719 Arrow Elctrns., 609-235-1900 Inll United Kingdom. High \'/ycomba. Bucks ~. PA lIunllngdon Valloy IIJ Sad~I:~rock Rapid Recall, TEL: 44-494-26271 
Knowles Assoc., 215-947-5641 Arrow Elctrns., 201-797-5800 Inll United Kingdom. Sunbury on Thar::os, r.lIddlssax 

SC Grc:nvlll3 111.1 Albu~ucrqu8 Hawke Elctrns., TEL: 44-9327-85577 

~ D.H.R. Mktg., 803-235-3594 Arrow Elctrns., 505-243-4566 
Inll \'last Gsrr.l3ny. f.Iunlch TX Dallu IIY Farmlngdala 

Nova Mktg., 214-385-9669 Arrow Elctrns., 516-694-6800 
Astronic, TEL: 49-89-304011 

~ TX lIeuslc:! /lY lIauppauga Inll \'/esl Germany. Qulckborn 
~ 

Nova Mktg., 713-988-6082 Arrow Elctrns., 516-231-1000 Astek Elctrns., TEL: 49-4106-71084 .~ 
I 

UT Sail Lake City flY lIauppauga Inll \'Issl Gcrrnany. Slullgarl ~ Component Sales, 801-466-8623 Lionex Corp., 516-273-1660 Ditronic, TEL: 49-711-722079 r: 
':-, 
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Integrated Circuit Engineering 

Integrated Circuit Engineering Corporation 
15022 North 75th Street 
Scottsdale, Arizona 85260 
602-998-9780 

Sales Offices & Representatives 

Inti Hong Kong, Kowloon 
Tektron Elctrns. Ltd., TEL: (011) (852) (3) 
856199 

Inti Japan, Tokyo 
Nihon Teksel Co., Ltd., TEL: (011) (81) (3) 
461-5121 

Inti Switzerland, Walchwll 
Nicotec SA, TEL: (011) (41) (42) 771830 

Integrated Circuit Systems 

Integrated Circuit Systems, Inc. 
1012 West Ninth Avenue 
King of Prussia, Pennsylvania 19406 
215-265-8690 

Integrated Computer Systems 

Integrated Computer Systems 
3304 Pico Boulevard, P.O. Box 5339 
Santa Monica, California 90405 
213-450-2060 
TWX: 910-343-6965 

Sales Offices & Representatives 

Inti England, Surrey 
ICS-UK, TEL: Leatherhead (0372) 379211 

Inti France, Ruall-r,1IImalson 
ICS-France, TEL: (01) 749 40 37 

Inti Sweden. Lund 
ICSP/Utbiidningshuset AB, TEL: (0406) 30 70 
70 

Integrated Device Technology 

Integrated Device Technology. Inc. 
3236 Scoll Boulevard 
Santa Clara, California 95051 
408-727-6116 
n'lX: 910-338-2070 

Sales Offices & Representatives 

AL Huntsville 
Montgomery Marketing, 205-830-0498 

AZ Tempe 
Argus Sales Inc., 602-968-7791 

CA San Diego 
Adem Assocs., 619-695-2050 

CII Cupertino 
Thresum Assocs., Inc., 408-996-9889 

CA La Ulrada 
Select Electronics, 714-739-8891 

CA Santa Clara 
lOT Sales Office-Western Area, 408-727-
6116 

CO Englewood 
Elcom, 303-770-4400 

FL Boca Raton 
Lawrence Assocs., Inc., 305-368-7373 

2324 

FL 

FL 

GA 

IL 

MD 

",A 

MA 

r,11 

uti 

PlJ 

PlY 

PlY 

PlY 

tiC 

OH 

TX 

TX 

TX. 

TX 

UT 

Can 

Inti 

Inll 

tntl 

Clearwater 
Lawrence Assocs., Inc., 813-584-8110 
West Melbourne 
Lawrence Assocs., Inc., 305-724-8294 
Norcross 
Montgomery Marketing, 404-447-6124 
Elmhurst 
Circuit Sales, Inc., 312-833-2242 
Baltimore 
Microcomp, 301-247-0400 
Lexington 
Nova Sales, 617-861-1820 
North Andover 
lOT Sales Office-Eastern Area, 617-689-
9299 
Bloomfield Hills 
Enco Marketing, 313-642-0203 
"'Inneapolls 
Comprehensive Tech. Sales, 612-888-7011 
",1. Laurel 
Comtek Inc., 609-235-8505 
Buffalo 
Quality Components, 716-837-5430 
Jamaica 
SJ Associates, 212-291-3232 
r,bnllus 
Quality Components, 315-682-8885 
Caroy 
Montgomery Marketing, 919-467-6319 
Cleveland 
Norm Case Assocs., 216-333-0400 
Auslln 
lOT Sales Office-Central Area, 512-327-8441 
Austin 
OM Sales, 512-452-1838 
Dallas 
OM Sales, 214-241-3876 
Houston 
OM Sales, 713-789-4426 
Sail Lake Clly 
Elcom, 801-532-7940 
r,'ontraal. Quebec 
Bytewide Marketing Inc., 514-481-1167 
Denmark. Kokkedal 
C-88, TEL: 02-24-48-88 
England. Thame Oxon 
Thame Components, Ltd., TEL: 084-421 
Finland. IIBlslnkl 
Turion OV, TEL: 90-372-144 

Inti France. Lallallols Parrat 
REA, TEL: 75-81-111 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

AZ 

CA 

CII 

CA 

CA 

CO 

Garmany, Munchen 
Scantec GmbH, TEL: 089-13-40-93 
Israal, Tel Aviv 
Vectronics, Ltd., TEL: 23-44-24;22-84-72 
Italy. Uliano 
Cefra s.r.i., TEL: 02-23-52-64 
Pletherlands, Eindhoven 
Auriema, TEL: 040-816565 
Plorway. Oslo 
Eltron AlS, TEL: '02-45-28-70 
Swedan, Valllngby 
Svensk Teleindustri, TEL: 08-38-03-20 
Switzerland, Zug 
Anatec, TEL: 042-31-54-77 

Distributors 

Tempa 
Anthem, 602-244-0900 
Chatsworth 
Anthem, 213-700-1000 
San 0I2g0 
Anthem, 714-279-5200 
San Jose 
Anthem, 408-946-8000 
Tustin 
Anthem, 714-730-8000 
Denvar 
ACT, 303-422-9229 

Oil Highland H81ghts 
Component Electronics, 216-473-5230 

TX Addison 
ACT, 214-980-1888 

TX Austin 
ACT,512-452-5254 

Integrated Photomatrix 

Integrated Photomatrix, Inc. 
1101 Bristol Road 
Mountainside, New Jersey 07092 
201-233-7200 
TELEX: 138275 

Integrated Technology 

Integrated Technology Corporation 
1445 West Alemeda, Unit 44 
Tempe" Arizona 85282 
602-968-3459 

Intel 

Int81 Corporallon 
3065 Bowers Avenue 
Santa Clara, California 95051 
408-987-8080 
TELEX: 34-6372 
TW~: 910-338-0026 

Sales Offices & Representatives 

AL Huntsville 
Intel Corp., 205-533-9353 

AZ Phoenix 
Intel Corp., 602-869-4980 

CA Sacramento 
Intel Corp., 916-929-4078 

CA San 0I8g0 
Earle Assocs., Inc., 714-278-5441 

CA San Diego 
Intel Corp., 714-268-3563 

CA Santa Ana 
Intel Corp., 714-835-9642 

CA Santa Clara 
Intel Corp., 408-987-8086 

CA Tarzana 
Intel Corp., 213-708-0333 

CO Colorado Springs 
Intel Corp. 

CO Oenvar 
Intel Corp., 303-321-8086 

CT Danbury 
Intel Corp., 203-792-8366 

CT r."nchester 
EMC Corp., 203-646c8085 

CT Wallingford 
EMC Corp., 203-265-6991 

FL FI. Lauderdale 
Intel Corp., 305-771-0600 

FL r.1allland 
Intel Corp., 305-628-2393 

GA tlorcron 
Intel Corp., 404-449-0541 

IL ROiling MeadoVis 
Intel Corp., 312-981-7200 

III Indianapolis 
Intel Corp., 317-875-0623 

IA Cedar Rapids 
Intel Corp., 319-393-5510 

KS Overland Park 
Intel Corp., 913-642-8080 

r.1O lIanover 
Intel Corp., 301-796-7500 
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Intel (Cant) Inll Bslglur.1. Brussels Inll KOrDa. SeDul 
Intel Corp. S.A.. TEL: (02) 661 07 11 Koram Digital. TEL: 2-753-8123 

Sliver Spring Inll Brazil. Plrlluba Sao PaulD Inll UsthDrlands. Aalsr.lm l.lD 
Icotron S.A.. TEL: 261-0211 Inelco Nether. Compo Sys. BV. TEL: (2977) Intel Corp .• 301-431-1200 

Inll Chlla. Santiago 28855 
1.IA Chslr.1sfcrd 

DIN. TEL: 227 564 Inti Ilathulznds. Gravenhaga Intel Corp., 617-256-1800 
Inll China. liang Kong Koning & Hartman, TEL: 31 (70) 210.101 

1.IA UC\'Itcn 
Schmidt & Co. Ltd., TEL: 011-852-5-455-644 Inll 118Ih~rlands. Rottordam 

EMC Corp., 617-244-4740 
Inll Colombia. Bogola Intel Semiconductor Nederland B. V., TEL: (10) 

1.1I Soulhrl&ld 
IntI. Computer Machines, TEL: 211-7282 149122 

Intel Corp., 313-353-0920 
Inti Cyprus. IIIcosla Inll flow Zuland. Auckland 

WI Blo3::11nglon 
Cyprus Eltrom Elctrns., TEL: 21-27982 McLean Information Technlg. Ltd., TEL: 501-

Intel Corp., 612-835-6722 
Inti Olnr:luk. Copcnhagoll Easl 801, 501-219, 587-037 

1.10 Earlh Clly 
Intel Denmark A/S, TEL: (01) 18 20 00 Inll lIemay. IIvzlslad 

Intel Corp., 314-291-1990 
Inll Oenr:lark. Copcnhagsn Nordisk Elektronic (Norge) AlS, TEL: (2) 786 

UJ Edlsc:! Scandinavian Semiconductor Supply A/S, 210 
Intel Corp., 201-225-3000 

TEL: (01) 83 50 90 Inll lIorway. SkJettsn 
lIr.1 AI~uGu:rqu3 Inll D3:1mark. Gloskrup Intel Norway AlS, TEL: (2) 742 420 

BFA Corp., 505-292-1212 MultiKomponent A/S, TEL: (02) 45 66 45 I roll Perlugal. L1sb03 m.l Lu CrucDs Inti Finland. lIalslnkl Ditram, TEL: (19) 545 313 
BFA Corp., 505-523-0601 Oy Fintronic AB, TEL: (0) 692 60 22 Inll Sin cap ora. Slnc~~oro 

UY lIauppauDs Inll Finland. lIelslnkl General Engrs. Corp. Pty. Ltd., TEL: 271-3167 
Intel Corp., 516-231-3300 Intel Finland OV, TEL: 0/716 955 Inti Soulh Africa. Prelorla 

flY PO~Ghkctpsl3 Inti Franca. Asnlcros Elctrn. Bldg. Elements, Pty. Ltd., TEL: 011-
Intel Corp., 914-473-2303 Metrologie, TEL: (1) 791 4444 27-12-46-9221 

[lY ncc~::I:r Inti Franca. Daanolal Inll Spain, Barcelona 
Intel Corp., 716-424-1050 Jermyn S.A., TEL: (1) 859 04 04 Interface S.A.. TEL: (3) 301 7851 

flY Syracusa Inll Franca. GClItllly Inll Spain. Uadrld 
T -Squared, 315-463-8592 Celdis S.A., TEL: (01) 546 13 13 ITT SESA, TEL: (1) 419 54 00 

flY Vlclcr Inti Franca. nungls Ccdux Inll Swedsn. BrOr.1r:13 
. T-Squared, 716-924-9101 Intel Corp., S.A.R.L., TEL: (01) 687 22 21 Intel Sweden A.B., TEL: (08) 98 53 85 

r:c Gr£~nsboro Inti Franca. Savros Inti S\'Jsden. Slockholr.1 
Intel Corp., 919-294-1541 Tekelec Airlonic, TEL: (01) 534 75 35 AB Gosta Backstrom, TEL: (8) 541 080 

011 Clavcland Inti Gcrr:lzny. Cambsrg Inti Sweden. Slockhclr.1 
Intel Corp., 216-464-2736 Jermyn GmbH, TEL: (06434) 231 Nordisk Electronik AB, TEL: (8) 635 040 

011 Dayle:! Inll Gerr.llny. Duss:lderf Inti S~lIzcrland. Zurich 
Intel Corp., 513-890-5350 Intel Semiconductor GmbH, TEL: (211) 65 10 Industrade AG, TEL: (1) 363 22 30 

OK T~IS3 54 I nil S\'IlIzcrland. Zurich 
Intel Corp., 918-749-8688 Inll Germany. Fcllbach Intel Semiconductor A.G., TEL: (01) 55 45 02 

on Dt3vCrlcn Intel Semiconductor GmbH, TEL: (711) 58 00 Inll Taiwan. Taipei 
Intel Corp., 503-641-8086 82 Taiwan Automation Co., TEL: 771-0940 

PA Ferl \'/uhln~lcll Inll G&rr.1any. Hannover Inti Turkuy, Ankzra 
Intel Corp., 215-641-1000 Intel Semiconductor GmbH, TEL: (511) 32 70 Turkelek Elctrns., TEL: 189483 

PA lfalb:ro 81 Inti Unltc~ KllIgdc::1. Berkshlro 
Q.E.D. Elctrns., 215-674-9600 Inll Gcrr:lany. r.luonche~ By tech Ltd., TEL: (0734) 61031 

PA PlIIsbcroh Intel Semiconductor GmbH, TEL: (89) 53891 Inti Un1t2~ Klngder.1. Derkshlro 
Intel Corp., 412-823-4970 Inll Gtrr::311Y, r.tunlch Comway Microsystems Ltd .. TEL: 44 (344) 

TX Auslln Electronic 2000 Vertriebs GmbH, TEL: (89) 43 55333 
Intel Corp., 512-454-3628 4061 Inti United Kingdom. Dnkshlra 

TX Oall3S Inll Garmany. Qulckborn-HaClburg DECADE Ltd., TEL: (0734) 413127 
Intel Corp., 214-241-8087 Neye Enatechnik GmbH, TEL: (4106) 6121 Inti United KllIGdcm. Bucks 

TX IIcuslc~ Inll Gcrr:lany. \'I18sbadall Rapid Recall, Ltd., TEL: (0494) 26 271 
Indl. Digital Sys. Corp., 713-988-9421 Intel Semiconductor GmbH, TEL: (6121) 70 08 Inll United Klngdor.!. Cheshire 

TX IIcuslcn 74 Intel Corp. (U.K.) Ltd., TEL: (0270) 626 560 
Intel Corp., 713-784-3400 Inll Grc:ca. Ath~lIs Inti United Kingdom. Kcnt 

UT Salt Lika City American Tech. Entprs., TEL: 30-1-8811271 Jermyn Inds. (Mogul), TEL: (0732) 450144 r----
Intel Corp., 801-533-?086 Inti 1I0ng Keng. 1I01lg Kong Inll United Kingdom. 1.1Iddlmx 

VA nic!:r.lcnd Intel Semiconductor Corp., TEL: 011-852-5- M.E.D.L., TEL: (01) 9049307 
Intel Corp., 804-282-5668 450-847 Inti . United Kingdom. flant\'lleh ~; I:/A DtllavC3 Inll /long Kong, lIeng Keng Rapid Recall, TEL: (0270) 627505 
Intel Corp., 206-453-8086 Schmidt & Co. Ltd., TEL: 5-455-644 Inti Unltcd Kingdom. Willshire @ 

\'JI Ilrcokll~l~ Inll India, Dombay Intel Corp. (U.K.) Ltd., TEL: (0793) 488.388 .~ Intel Corp., 414-784-9060 Micronic Devices, TEL: 486-170 
Czn 0113\'11. Ontzrlo Inll Isrul. lIalla ~ Intel Corp., 613-829-9714 Intel Semiconductor Ltd., TEL: 4/524 261 Distributors 

~') C:i1 IlJX~:13, O:tula Inll Imer. Tel Aviv 
Intel Corp., 416-675-2105 Eastronics Ltd., TEL: (3) 47 51 51 AL Huntsville r:::-· 

Inti Ar~n:llln3, B~c~os Aires Inti lIaly, Assago (Uliano) Arrow Elctrns., 205-830-1103 ~ 
VLC S.R.L., TEL: 85-1201/9242 Intel Corp. Italia Spa, TEL: (02) 824 00 06 AL lIuntsvllla 8 

1:111 Australia, DUNced, Victoria Inti lIaly. 1.1IIano Hamilton/Avnet Elctrns., 205-837-7210 
c.~j A.J.F. Sys. & Camps. Pty. Ltd., TEL: 61 3 Eledra 3S S.P.A., TEL: (2) 34 97 51 AL lIunlsvllla 

288-4044 Inti Japan. Ibarakl-Ken Pioneer/Huntsville, 205-837-9300 W2 Inti Auslralla, Cro\1s Il:!t, IIS\'/ Intel Japan K.K., TEL: 029747-8511 AZ Phc:nlx 

~ Intel Semiconductor Pty. Ltd., TEL: 011-61-2- Inti Japan, Kitakyushu City Wyle DistribUtion Grp., 602-249-2232 
436-2~2744 Asahi Elctrns. Co. Ltd., TEL: (093) 511-6471 Ai TGr.lpa 

~ Inti Auslralla. Lans Coya. II.S.E. Inti JZ~:l\. Tclcyo Hamilton/ Avnet Elctrns .. 602-231-5140 
A.J.F. Sys. & Comps. Pty. Ltd. Hamilton-Avnet Elctrns. Japan Ltd., TEL: (03) CA Ch~ls\'lDrlh 

Inll A::slrl3, Vlt::r.3 662-9911 Arrow Elctrns., Inc., 213-701-7500 

~ Bacher Elektronische Geraete GmbH, TEL: Inti Jzpan. Tckyo CA Cosla I.lasa 
(222) 83 56 46 Ryoyo Elec. Corp., TEL: (03) 543-7711 Avnet Elctrns., 714-754-6051 e, 

1:111 Dtlalu::1. Drusuls Inti Jzpan. Tokyo CA Costa !.lssa ~ Inelco Belgium S.A., TEL: (02) 216 01 60 Tokyo Electron Ltd., TEL: (03) 343-4411 Hamilton Electro Sales, 714-641-4109 
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Intel (Cant) MI LIvonia PA Uonroovlllo 
Hamilton/Avnet Elctrns., 313-522-4700 Arrow Elctrns., 412-856-7000 

CA Culver Clly 
UI LIvonia PA Plltsburgh 

Pioneer/Michigan, 313-525-1800 Pioneer/Pittsburgh, 412-782-2300 
Hamiltonl Avnet EICtrns., 213-558-2193 

Mil Edina TX Auslln 
CA EI Segundo Arrow Elctrns., 612-830-1800 Compo Specialties, Inc., 512-837-8922 

Wyle Distribution Grp., 213-322-8100 
I.HI Wnnolonka TX Auslln 

CA Irvlno Hamiiton/Avnet Elctrns., 612-932-0666 Hamiltonl Avnet Elctrns., 512-837-8911 
Wyle Distribution Grp., 714-641-1600 1.111 r.llnnelcnka TX Auslln 

CA Sacramonlo Pioneer/Twin Cities, 612-935-5444 Pioneerl Austin, 512-835-4000 
Hamiltonl Avnet Elctrns., 916-920-3150 UO Earlh Clly TX Dallas 

CA San Diogo Hamiltonl Avnet Elctrns., 314-344-1.200 Arrow Elctrns., 214-386-7500 
Hamiltonl Avnet Elctrns., 714-563-1969 r.10 SI. Louis TX Dallas 

CA San OIogo Arrow Elctrns., 314-567-6888 Compo Specialties, Inc., 214-357-6511 
Wyle Distribution Grp., 714-565-9171 1111 r.1anchoslar TX DalilS 

CA Sanla Clara Arrow' Elctrns., 603-668-6968 PioneerlDallas, 214-386-7300 
Wyle Distribution Grp., 408-727-2500 IIJ Charry Hili TX 1I0uslon 

CA Sunnyvale Hamilton/Avnet Elctrns., 609-424-0100 Compo Specialties, Inc., 713-771-7237 
Arrow Elctrns., Inc., 408-745-6600 IIJ Falrflold TX Houston 

CA Sunnyvale Hamiiton/Avnet Elctrns., 201-575-3390 Hamiiton/Avnet Elctrns., 713-780-1771 
Hamilton/Avnet Elctrns., 408-571-7526 IIJ Fairfield TX Houslon 

CA Torrance Meas. Technlg. Sales Corp., 201-227-5552 Pioneer/Houston, 713-988-5555 
Hamilton/Avnet Elctrns., 213-558-2987 IIJ Uocrestown TX Irving 

CO Englowocd Arrow Elctrns., 215-928-1800 Hamiltonl Avnet Elctrns., 214-659-4100 
Hamilton/Avnet Elctrns., 303-740-1017 IIJ Plnebrook TX Stafford 

CO Thornlon Harvey Elctrns., 201-227-1262 Arrow Elctrns., 713-491-4100 
Wyle Distribution Grp., 303-457-9953 IIJ Saddle Brook UT Sail Lake Clly 

CT ' Danbury Arrow Elctrns., 201-797-5800 Arrow Elctrns., 801-539-1135 
Hamilton/Avnet Elctrns., 203-797-2800 ,m Albuquerqu3 UT Sail Lake Clly 

CT 1I0rwaik . Alliance Elctrns. Inc., 505-292-3360 Hamiiton/Avnet Elctrns., 801-972-2800 
Harvey Elctrns., 203-853-1515 111.1 Albuqu8rque WA Bellovue 

CT Wallingford Hamilton/Avnet Elctrns., 505-765-1500 Almac/Stroum Elctrns., 206-643-9992 

Arrow Elctrns., 203-265-7741 IIY Blnghamion \'/A Dollevua 
FL FI. Lauderdale Harvey Elctrns., 607-748-8211 Hamiltonl Avnet Elctrns., 206-453-5844 

Arrow Elctrns., 305-776-7790 'IY E. 8yracuso WA BellavU3 

FL FI. Lauderdalo Hamilton/ Avnet Elctrns., 315-437-2641 Wyle Distribution Grp., 206-453-8300 

Hamilton/Avnet Elctrns., 305-971-2900 IIY Falrporl \'/1 lIew Berlin 

FL FI. Laudordalo Harvey/Rochester, 716-381-7070 Hamiltonl Avnet Elctrns., 414~ 784-4510 

Pioneer/Ft. Lauderdale, 305-771-7520 'IY Farmlngdala \'11 O:kcrcsk 

FL Orlando Arrow Elctrns., 516-694-6800 Arrow Elctrns., 414-764-6600 

Pioneer /Orlando, 305-859-3600 IIY llauppago Can Brampton. Ontario 

FL Palm Bay Arrow Elctrns., 516-231-1000 Zentronics, 416-451-9600 

Arrow Elctrns., 305-725-1480 IIY LIverpool Can Calgary. Albarta 

FL St. Potersburg Arrow Elctrns., 315-652-1000 Hamilton/ Avnet, 403-230-3686 

Hamiltonl Avnet Elctrns .• 813-576-3930 IIY Uolvllla Can Calgary. Alberta 

GA lIorcross Hamilton/Avnet Elctrns., 516-454-6000 L.A. Varah, 403-230-1235 

Arrow Elctrns., 404-449-8252 IIY Port Washington Can Calgary. Alberta 

GlI lIorcross Meas. Technlg. Sales Corp., 516-449-5959 Zentronics, 403-272-1021 

Hamilton/Avnet Elctrns., 404-447-7500 IIY Rochastor Can Entean. Ontario 

GA lIorcross 
Arrow Elctrns., 716-275-0300 Hamilton/ Avnet, 613-226-1700 

Pioneer/Georgia, 404-448-1711 IIY Rochester Can Hamilton. Ontario 
Hamilton/Avnet Elctrns., 716-475-9130 L.A. Varah, 416-561-9311 

IL Bensenville 
IlY Woodbury Can r,lIsslssauga. Ontario 

Hamilton/Avnet Elctrns., 312-860-7780 
Harvey Elctrns., 516-921-8920 Hamiiton/Avnet, 415-677-7432 

IL Elk Grove Village 
IIC Grcunsboro Can Ottawa. Onlarlo 

Pioneer/Chicago. 312-437-9680 
Pioneer/Carolina, 919-273-4441 Zentronics, 613-238-6411 

IL Schaumburg IIC Raleigh Can 81. Laurent. Quobac 
Arrow Elctrns., 312-893-9420 Arrow Elctrns., 919-876-3132 Hamilton/Avnet, 514-331-6443 

III Carmel IIC Ralalgh Can SI. Laurent, Quabec 
Hamilton/ Avnet Elctrns., 317-844-9333 Hamilton/Avnet Elctrns., 919-829-8030 Zentronics, 514-735-5361 

III Indianapolis IIC Wlnston-Salcm Can Vancollvcr. Brlllsh Columbia 
Arrow Elctrns., 317-243-9353 Arrow Elctrns., 919-725-8711 L.A. Varah, 604-873-3211 

III Indianapolis OH Cenlervlllo Can Vancouver. Brillsh ColumbIa 
, Pioneerllndiana, 317-849-7300 Arrow Elctrns., 513-435-5563 Zentronics, 604-688-2533 

KS Overland Park 011 Cleveland Can Waterloo. Ontario 
Hamiiton/Avnet Elctrns., 913-888-8900 Pioneer/Cleveland, 216-587-3600 Zentronics, 519-884-5700 

MD Columbra OH Dayton Can Wlnnlpsg. l.1anlloba 
Hamilton/Avnet Elctrns., 301-995-3500 Hamilton' Avnet Elctrns., 513-433-0610 L.A. Yarah, 204-633-6190 

r.ID Gallhersburg 011 Dayton Can Winnipeg. f.1anlloba 
Mesa, 301-948-4350 PioneerlDayton, 513-236-9900 Zentronics, 204-775-8661 

F.ID Gallharsburg 011 Solon Inll Argenllna. Buenos Alras 
Pioneer, 301-948-0710 Arrow Elctrns., 216-248-3990 VLC S.R.L., TEL: 85-1201/9242 

UA Lexington 011 \'Jarransvllla lIelghts Inll Australia. Burwood. Victoria 
Harvey/Boston, 617-863-1200 Hamilton/Avnet Elctrns., 216-831-3500 A.J.F. Sys. & Comps. Pty. Ltd., TEL: 61 3 

r.'A \'Jchurn OK Tulsa 288-4044 
Arrow Elctrns., 617-933-8130 Comps. Specialties, Inc., 918-664-2820 Inll Australia, Lana Cove. II.S.E. 

"'A Woburn OR Beaverton A.J.F. Sys. & Comps. Pty. Ltd. 
Hamilton/Avnet Elctrns., 617-935-9700 Almac/Stroum Elctrns., 503-641-9070 Inll Austria. Vllnna 

r.lI Ann Arbor OR Lake Oswego Bacher Elektronische Geraete GmbH, TEL: 
Arrow Elctrns., 313-971·8220 Hamiltonl Avnet Elctrns., 503-635-7848 (222) 83 56 46 

r,lI Grand Rapids PA Horsham Inll Bolglum. Brumls 
Hamilton/Avnet Elctrns., 616-243-8805 Pioneer/Delaware Valley, 215-674-4000 Inelco Belgium S.A., TEL: (02) 216 01 60 
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Mi\NUFACTURERS 8. DISTRIBUTORS D~RI2C70RV 

Intel (Cant) Inti Swltzurland. Zurich Application cnginmlng: 

Industrade AG. TEL: (1) 363 22 30 Gary Hess 

Inti Drazll. Plrltuba Sao Paulo Inti Taiwan. Talpal Lltaralure: 

Icotron S.A.. TEL: 261-0211 Taiwan Automation Co .. TEL: 771-0940 Adina Deplitch 

Inti Chlla. Santlzco Inti Turkey. Ankara Price and dulivcry: 

Din, TEL: 227 564 Turkelek Elctrns., TEL: 189483 Henri De Roule 

Inti China. IIcng Kong Inti Ur.It~~ Klngdc::I. Derkshlro Place an crder: 

Schmidt & Co. Ltd., TEL: 011-852-5-455-644 By tech Ltd .• TEL: (0734) 61031 Adina Deplilch 

Inti Color.lbla. Dcgola Inti Unltc~ Kingdom. Borkshlre Follow-up an order: 

IntI. Computer Machines, TEL: 211-7282 Comway Microsystems Ltd., TEL: 44 (344) Adina Deplitch 

Inti Cyprus. IIIcosla 55333 All other Inlomalion: 

Cyprus Eltrom Elctrns., TEL: 21-27982 Inti United Kingdom. Berkshire Shel Schumaker 

Inti D.;;r.mk, CopsJhaac~ DECADE Ltd., TEL: (0734) 413127 

Scandinavian Semiconductor Supply AIS, Inti United Klngdcm. Ducks 

TEL: (01) 83 50 90 Rapid Recall, Ltd., TEL: (0494) 26 271 
Sales Offices & Representatives 

I~:I t:;:;:::i~. C:;;~rw~ Inti Unlt~1 KI~=~~!:l. Ke~t 

MultiKomponent AIS, TEL: (02) 45 66 45 Jermyn Inds. (Mogul), TEL: (0732) 450144 AL IIunlsvilio 

Inti FInland. HelsinkI Inti Unltod Klngdor.!. Uiddlnsax 20th Century Marketing, Inc., 205-533-9281 

Oy Fintronic AB~ TEL: (0) 692 60 22 M.E.D.L., TEL: (01) 9049307 AZ Scottsdale 

Inti Franca. Asnl;ros Inti Unltd Klngjor.1. Uanlwlch Summit Sales, 602-998-4850 

Metrologie, TEL: (1) 791 4444 Rapid Recall, TEL: (0270) 627505 CA Los Alar::ltos 
Santana Sales, Inc., 213-431-3533, 714-827-

Inti Fr2nca. 0;O:1013t 9100 
Jermyn S.A., TEL: (1) 859 04 04 

Inti Fr2r.co. G:~tllly Interdesign 
CA San Jose 

Celdis S.A., TEL: (01) 546 13 13 
I.M.P., 408-262-9100 

Inti Frzr.c8. Savres 
C,\ Szn Diego 

Tekelec Airtronic, TEL: (01) 534 75 35 Int£rl!oslgn Littlefield & Smith Assoc., 714-455-0055 

Inti Gcrr.:lny. Car.:!l=rg 
Ferranti Elcclrcnlcs. LId. S~~sldlary CO Aurcra 

Jermyn GmbH, TEL: (06434) 231 1500 Grc::n IJIlls ncad Electrodyne, 303-695-8903 

Inti Gzrr.lzny. r.l~nlch 
ScollS Vallay, Callfcrnla 95066 FL Fort Laudcrdala 

Electronic 2000 Vertriebs GmbH, TEL: (89) 43 
408-438-2900 Donato & Assoc., Inc., 305-733-3450 

4061 
T\,/X: 910-590-4513 FL Pair.! Harbor 

Inti G:rr.uny, Oulckbcrn-H2:::~urg 
Donato & Assoc., Inc., 813-785-3327 

GA lIercross 
Neye Enatechnik GmbH, TEL: (4106) 6121 

Inti GrCJC3, Alh=~s Sales Offices & Representatives Montgomery Marketing, Inc., 404-447-6124 

American Tech. Entprs., TEL: 30-1-8811271 
GA Stono r,leunlaln 

Inti lIo~a Kcr.~. IIc~g Ko:g Inti Franca. Sovres 
20th Century Marketing, Inc., 404-202-7!HlO 

Schmidt & Co. Ltd., TEL: 5-455-644 ATAC Diffusion, TEL: 507-11-11 
IL Schaur.1burg 

Inti Icdll, Dc:::bay Inti Israel, n3:::3t Gan 
. Gassner & Clark, 312-802-8508 

Micronic Devices, TEL: 486-170 Electis Engrg. Co. Ltd., TEL: 011-972-3-
III Carr.:el 

Inti Imol, Tel Aviv 724014 
Rich Electronic Marketing, Inc., 317-844-8462 

Eastronics Ltd., TEL: (3) 475151 Inti Japan, Shlnjulcu-ku-Tokyo 
III Fert \'/ayr,o 

Inti Italy. r.1l1ano Microtek, Inc., TEL: 03-363-2317 
Rich Electronic Marketing, Inc., 219-432-5553 

Eledra 3S S.P.A., TEL: (2) 34 97 51 Inti S~odcn. SCI~3 
KY Loulsvilla 

Inti Jz~zn, Kltzkyushu City Sattco AB, TEL: 8/734 00 40 
Rich Electronic Marketing, Inc., 502-499-7808 

Asahi Elctrns. Co. Ltd, TEL: (093) 511-6471 Inti Unlts~ Klng~or.1, Oldh~r.1 
r.:1 Wzrrc~ 

Inti Japzn. Tokyo Ferranti Elctrns. Ltd., TEL: 061-624-0515 
OEM Electronic Sales, 313-575-9444 

Hamilton-Avnet Elctrns. Japan Ltd., TEL: (03) Inti West G&rr.lany. r.lu~ich 
WI r.lInncapelis 

662-9911 Ferranti GmbH, TEL: (089) 293871 
S & R Component Sales, 612-559-3090 

Inti Jap:R. Tckyo 
rlC Cary 

Ryoyo Elec. Corp., TEL: (03) 543-7711 
Montgomery Marketing, Inc., 919-467-6319 

Inti Japln, Tokyo International Cybernetico 
011 Day ten 

Tokyo Electron Ltd., TEL: (03) 343-4411 
The Lyons Corp., 513-278-0714 

Inti KOral, Ch:!na-Ku Sc:ul 011 nichflold 

Karam Digital, TEL: 2-753-8123 International Cybernetics Corporation The Lyons Corp., 216-659-9224 

Inll U:tttrlz~ds, Allsr.:=:r 1347 East Bay Drive TIl Knoxvllla 

Inelco Nether. Camp. Sys. BV, TEL: (2977) Largo, Florida 33541 20th Century Marketing, Inc., 615-966-3608 

28855 813-585-6333 TX Austin 

Inti r:zt~:rl:~~s, Gravc~~a;a 
Sundance Sales, Inc., 512-250-0320 @ Koning & Hartman, TEL: 31 (70) 210.101 TX IIcustc:! 

Inti [lcw Zulud, Auckl:nd International ~\mcrocircuits Sundance Sales, Inc., 713-668-8923 

McLean Information Technlg. Ltd., TEL: 501-

.. ~ .. 
TX ntch3rdscll 

~ 801,501-219,587-037 International Microcircuils, Inc. 
Sundance Sales, Inc., 214-699:0451 

I~II IIcru:y, 1Iy:l:t:~ 3350 Scott Boulevard Bldg. 37 
UT S21t Lzko City 

IE 

Nordisk Elektronic (fJorge) AIS, TEL: (2) 786 Santa Clara, California 95051 
Electrodyne, 801-486-3801 e 

210 408-727 -2280 
\'JA nc:lmond 

Inll PcrtuJzl, Llsbu TWX: 910-338-2032 
Ouadra Sales Corp., 206-883-3550 ~ 

Ditram, TEL: (19) 545 313 Inll Dslglur.1, Ougrc3 8 
Inti SIII~zpcr8. Slng:pcra MCA-Tronix, TEL: (41) 36 27 80 

General Engrs. Corp. Pty. Ltd., TEL: 271-3167 International iV1icroeiactronic 
Inll Franca, Due r:.:!; 

Inti Sctth Afrlu, Pretoria ERN, TEL: 956.00.11 

~ Elctrn. Bldg. Elements, Pty. Ltd., TEL: 011- ProcJucis Inll Isrul, Tel-Aviv 

27-12-46-9221 STG International Ltd., TEL: 248231 

l~tI Splln, Dmclcn3 Intcrr.:II::zl r.!I:rc:I::lrc~lc Prc~~:ls Inll Itzly, r.tII:n § 
Interface S.A., TEL: (3) 301 78 51 

:.:::a 

2030 IIcrth First Strest Cefra S.R.L., TEL: 23 60 154 ~ 
Inti Sp!ln, r.~:~rld San Jon, Callfernls 95134 Inll Japan, lIag3nD-ke~ (u) 

ITT SESA, TEL: (1) 419 54 00 403·262-9100 Intern ix, Inc., TEL: (0268) 25-1616 c:c 
Inti S\1t~::t, StecHo!::! TWX: 910-330-2274 Inll Japan, Osaka 

p .. 

AB Gosta Backstrom, TEL: (8) 541 080 
Sp~:lIIc prcduct Infcrr.13t1cn: 

Internix, Inc., TEL: (06) 364-5971 ~ 
l~tI S\1C~~:t, Stocktcla 

C:: ... 

Nordisk Electronik AB, TEL: (8) 635 040 
Gary Hess Inll Japan, Tokyo 8 Internix, Inc., TEL: 03-369-1101 ~....., 

~-=:;I 

~ 

© Ie MASTER 1983 2327 



Ie MASTER 

International Microelectronic Products 

Inll Korea. Seoul 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Duksung Trading Co .• TEL: 854-5047, 854-
5831 
lIetherlands. Zoetermeer 
Tekelec Airtronic B.V., TEL: 079-310100 
Spain, Barcelona 
Interface, TEL: (3) 301 7851 
Spain. Bilbao 
Interface S.A., TEL: (4) 415 08 93 
Spain, Madrid 
Interface S.A .• TEL: (1) 456 31 51 
Sweden, Valllngby 
Svensk Teleindustri AB, TEL: 8-380320 
Switzerland. Zcrlch-Schllaren 
Datacomp AG, TEL: 1-7302165 
United Kingdom. Blrl:1lngham 
Steatite Microelectronics, TEL: 021 4546961 
Wesl Germany. Uuenchen 
Scantec GmbH, TEL: 89 134093 

International Microsystems 

International Microsystems, Inc. 
11554 C Avenue 
Auburn, California 95603 
916-885-7262 

Intersil 

Intersil, Inc. 
10710 N. Tantau Avenue 
Cupertino, California 95014 
408-996-5000 
TWX: 910-338-0533 

Speclllc producl Inforr.lallon: 
Memory ......................................................... 408-996-5679 
Analog 
Analog Switches/Multiplexers ..................... 408-996-5264 
Linear ............................................................ 408-996-5513 
Timers, Counters .......................................... 408-996-5251 
Watch, Clock ................................................ 408-996-5484 
Data Acquisition Products .......................... 408-996-5152 
Discretes: . 
FETs Bipolar ................................................. 408-996-5136 
FETs, Power ................................................. 408-996-5501 

Appllcallon engln89rlng: 
408-996-5615 

L1teralure: 
Marketing Service Department .................... 408-996-5403 

Prlcs and delivery: 
Customer Service Department ..................... 408-996-5411 

Place an order: 
Customer Service Department ..................... 408-996-5411 

Follow-up an order: 
Customer Service Department ..................... 408-996-5411 

All olhsr Informallon: 
Marketing Services Department .................. 408-996-5403 

Inll 

Inll 

Inll 

Inll 

Inll 

2328 

Sales Offices & Representatives 

England. Hampshire 
Intersil Elctrns., Ltd., TEL: 0256-57361 
France, SI. Cloud-Cedex 
Intersil Inc., TEL: (1) 602.58.98 
1I0ng Kong 
Intersil Datel, TEL: 3-7214286-7 
Wesl GerCl3ny, r.1«;u))!1che!1 
Intersil GmbH, TEL: 89/530741 

Dislributors 

Auslralla. Burwood-Vlclorla 
R&D Electronics Pty. Ltd., TEL: 288-8232 

The first distributor 
to call for 

Melville. NY 516-454-6400· Rochester, NY 716-424-6611 
Syracuse, NY 315-652-5000· Boston, MA 617-429-4120 
Totowa, NJ 201-785-1830· Danbury, CT 203-797-9674 
Columbia, MD 301-995-1226· Atlanta, GA 404-449-4133 
Clearwater, FL 813-443-4514· Palm Bay, FL 305-725-4520 
Chicago, IL 312-595-1000· Michigan 800-323-1002 
Wisconsin 800-323-1002' Minneapolis, MN 612-572-0313 
Dallas, TX 214-931-3404 • Salt Lake City, UT 801-486-4134 
Denver, CO 303-740-8300' Costa Mesa, CA 714-549-8401 
Sunnyvale, CA 415-964-1700· 408-734-1900 
Chatsworth, CA 213-341-4411· San Diego, CA 714-292-5693 
International 516-454-6400 Telex: 143242 DIPELEC 

Inll Auslralla. Crows lIesl-IISVl 
R&D Electronics Pty. Ltd., TEL: 439-5488 

Inll Auslrla. Vienna 
Transistor Vertriebs GmbH, TEL: (02 22) 82 
9451 

Inll Belgium. Brussels 
Simac Elctrns, SPRL, TEL: 02-2192453 

Inll Cyprus. Hlcosla 
Poly Elctrns. Svcs. Ltd" TEL: 21-27982 

Inll Danl:1ark. Copenhagen 
E. V. Johanssen Electronik A-S, TEL: 45-1-
839022 

Inll Finland. Espoo 
Nabla Elektronikka Oy, TEL: 90-46 28 29 

Inll France. Sevres 
Tekelec-Alrtronic, TEL: (1) 534.75.35 

Inll Iiong Kong. Kowloon 
Conmos Prods. Ltd .• TEL: 3-7560103-8 

Inll India. Bombay 
Zenith Elctrns., TEL: 384214 

Inll Israel. Tel-Aviv 
Vectronics Ltd., TEL: 234424 

Inll lIaly. Uliano 
Metroelettronica, TEL: 546.26.41 

Inll lIaly. ROl:13 
Metroelettronica, TEL: 827.28.41 

Inll lIaly. Torino 
Metroelettronica, TEL: 54.64.36 

Inll Japan. !lagano 
Internix Inc., TEL: (0268) 25-1610 

Inll Japan. Osaka 
Internix Inc., TEL: 06-364-5971 

Inll Japan. Tokyo 
Internix Inc., TEL: (03) 369-1101 

Inll Korea. Seoul 
Duk Sung Trading Co., TEL: 856-9764 

Inll tlelherlands. Eindhoven 
Auriema Nederland B.V .• TEL: 040-816565 

Inll llow Zealand. Auckland 
Delphi Industries Ltd .• TEL: 563-259 

Inll lIorway. Oslo 
Hans H. Schiv~ AlS, TEL: 02 78.51.60 

Inll Portugal. Llsboa 
Decada Equipamentos. TEL: 57 4984 

Inll Soulh Africa. Prelorla-Transvaal 
Eletronic Bldg., Elements Pty. Ltd .• TEL: 46-
9221 

Inll Spain. Madrid 
Hispano Electronica, TEL: 619 41 08 

Inll Swaden. Valllngby 
Svensk Teleimport AB, TEL: 08-890265 

Inll Switzerland. Geneva 
Laser & Elctrn. Equip .• TEL: (022) 29 10 10 

Inll Switzerland. Zurich 
Laser & Electronic-Equipment, TEL: 01 55 33 
30 

Inll Taiwan. Taipei 
Galaxy Far East, TEL: (02) 7811895-7 

Inll Thailand. Bangkok 
Science. Engineering & Education Co. Ltd., 
TEL: 2337821 

Inll Turkay. Ankara 
Turkelek Elektronik Ltd., TEL: 18 94 83 

Inll United Kingdom. Darby 
Quarndon Elctrns .• TEL: (0332) 32651 

Inll United Kingdom. England-Bucks 
Rapid Recall Ltd., TEL: (0494) 26271 

Inll United Kingdom. England-Cheshlro 
Rapid Recall Ltd., TEL: (0270) 627505 

Inll United Klngdol:1. Leads. Yorkshire 
Farnell Elctrn. Comps., TEL: (0532) 636311 

Inll Unlled KlngdOr:l. Slough-Berks 
Macro-Mktg. Ltd., TEL: (06286) 63011 

Inll Unlled Klngdor:l. England-Surray 
Tranchant Elctrns. Ltd., TEL: (0737) 69217 

Inll \'/asl Germany. B«;u))ckBburg 
Spezial Elctrn. KG, TEL: 05722 2030 

Inll Wasl Germany. Ellwangen 
Spezial Elctrn., TEL: (07961) 4047 

Inll \'/e$1 Gerl:1any. Frelburg 
Spezial Elctrn .• TEL: 06031/4634 

Inll \'Iesl Gerl:1any. Hamburg 
Electronica GmbH, TEL: (040) 338862-63 

Inll \'Iasl Germany. U«;u))nchen 
Spezial Elctrn. KG, TEL: 89/530387 

Inll Vlesl Gerr.l!ny. Il«;u))rnberg-Flschblch 
Semtech GmbH, TEL: (0911) 831003 

Intronics 

Intronics, Inc. 
57 Chapel Street , 
New1on, Massachusetts 02158 
617-964-4000 
TWX: 710-335-6835 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Sales Offices & Representatives 

Balglum. Brussels 
Intercontinental Svcs .• Inc .• TEL: (02) 
660.13.56 . 

Donmark. Ballsrup 
Tage Olsen AlS, TEL: (02) 65 81 11 

France. Ivry sur Seine 
Gisco, TEL: (01) 670-1158 
Franca. Ivry sur S81ne 
Gisco/Powerline, TEL: (01) 672-1732 
Isras!. Tel-Aviv 
Electrondart Ltd., TEL: (03) 782460 
lilly. Uliano 
Auriema, Italia SRL, TEL: (02) 430602 
Japan. Tokyo 
Internix, Inc., TEL: 369-1101 
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Intronics (Cant) IntI Finland. Espoo OR Pcrll3n~ 

Oy Emmett AB. TEL: 90-882 044 Evolutionary Elctrns .• Inc .• 503-289-3988 
IntI Fr~nco. DUC PI' PiIIsburgh 

Inll Japan, Tokyo 
INEL Instrumentation Elcctronique. TEL: (1) EOS Systems. 412-261-2604 

Jepico Corp. TEL: (03) 348-0611 
956.31.90 TX Auslin 

IntI lleth8rl~nds. Dan lIaag 
IntI Italy. r.lilano Crockett Southwest Co .• 512-451-8269 

Koning En Hartman. TEL: 070/210101 Elettronucleonica S.P.A .• TEL: 02/49.82.451 TX Dallas 
IntI South Africa. Pln:~ourID 

IntI Japan. Tokyo Crockett Southwest Co .• 214-251-1776 South Continental Devices (Pty) Ltd ... TEL: 
TOYO Corp .• TEL: 03 279 0771 TX Iloustcn 480515 

IntI IIGth~rlands. Eindhovc~ Crockett Southwest Co .• 713-778-1836 
IntI Spain. Darcclona Canberra Positronika B.V .• TEL: (040) 41 63 riA Redmond Mares, TEL: (03) 2476200 

55 Seattle Telecom & Data Inc., 206-883-6336 
IntI Sweden. Stockholm 

IntI S\1&d~n. Stockholm \'/1 fl8'~ Dertin Martinsson & Co., TEL: (08) 744 0300 Nucletron AB, TEL: 46 - 8 44 90 55 Comtel Midwest Engineering Co., 414-544-IntI S\1ltzcrlzn~, \'/allls~II~~ Inll S\'Jllzsrland. Zuchwil 6042 Sicovend AG, TEL: (01) 8303161 Kinetic Systems IntI. S.A., TEL: (065) 25 29 PR Szn Juzn IntI Unll:d Klngdc::1. Roadlng 25 Synergetics Reps., 809-762-2688 Powerline Elctrns., Ltd., TEL: (0734) 868567 lell \'/ost Gmilany. Frankfurt 
IntI Unltc~ KlnCdor.J, Sunbury-cn-Thz r:: as Canberra Elektronik GmbH, TEL: 0611/62 40 

Pascali Elctrns., Ltd., TEL: (0932) 787418 74 ((ontron Electronics Inll \'Jest Gcrrn2ny. r.lun~cI:3n 
Tekelec Air~ronic; TEL: (89) 59 4621 

Kontron Electronics, Inc. t(ontron Electronico FutureData Division 

ITT Scmiconductoro 5730 Buckingham Parkway 
Kcntrcn EI&ctrc:tics Inc. Culver City, California 90230 
630 Prlcs Avcnu9 213-641-7200 

ITT Semiconductors Rsd\'Jccd City. California 94063 TWX: 910-328-7202 
470 Broadway 415-361-1012: 000-227-01134 
Lawrence, Masschusetts 01841 
617-688-1881 

Sales Offices & Representatives Distributors TWX: 710-342-1357 
TELEX: 947413 

AL Arab IntI Austria. Vossendorf 

Sales Offices & Representatives 
Synergetics Reps., 205-498-3380 Kontron El.ektronik Ges.m.b.H., TEL: 0043-

AZ Phoenix 222-670630 
Scientific Devices, 602-957-0401 IntI BtIClur:1. Druxolles IntI Ilrazll. SiD Pzulo CA Los AI~r:lJtos C. N. Rood S.A., TEL: 0032-2-7352135 ITT Comps., TEL: (005511) 257-5285 Scientific D~vices, 213-598-7678 IntI Brazil, Sao Paula Inll Er.al~nd. K~:tt CA r.1ountaln Viow Cosele, Ltda., TEL: 257-3535 ITT Semiconductors, TEL: 3003333 Scientific Devices, 415-964-4230 IntI England. SI. AI~ans IntI lIong Kong, KO\'Jlocn CA S3n OIC~D Kontron Instruments, TEL: 0044-727-66222 Isostat Far East Switches Ltd. Scientific Devices, 714-279-6642 IntI Flnlznd. Sf Ozzla-Espoo leU India, Ils\'J O:lhl CO Deuldcr Oy Emmet Ab, TEL: 0035-80-882044 Krishan Auropa Co. Scientific Devices, 303-449-9466 IntI Franca. La C~Dsr.ay l:tI 1m:/. Tel-Aviv FL Cassclherry A2M, TEL: 0033-3-9549113 Radian Engrg. Co., Ltd. Synergetics Reps., 305-339-0978 Inll lIoll.nd. R1js\'Jljl: Inti Jzp;:t, Tc!Cyo FL Ceral Springs C. N. Rood bv, TEL: 0031-70-996360 ITT Semiconductors, TEL: 3478881-5 Synergetics Reps., 305-753-6700 

IntI Isr:nl. Tel Aviv Inll Kore3, Sc~~1 FL Lzrgo Vectronics, TEL: (03) 23-4424 Korea IntI. Trading Co. Synergetics Reps., 813-586-2871 
IntI Italy. Cinlszllo DzIsm3 1:11 r:;;~'J Zc:l.nd, Aukl.nd GA Lawrcncuvilla Celdis Italiana S.p.A., TEL: 0039-2-6120041 STC Waldo Hunter Synergetics Reps., 404-963-0968 
IntI Ucn~ay. Oslo Inll Tal\'J'R, Tllp:1 IL Chlcaco Bergman Instrumentering AlS, TEL: 0047-2-Origineering Ltd. Comtel Midwest Engineering Co., 312-539- 162210 Inti \'/C8t Gcrr:12IlY, Fralburg 4838 

Spain. r.bdrld ..... -._---Inll Intermetall (H.Q.), TEL: (761) 5171 1/1 Indlan&~aJJs Hispano Elctrna. SA, TEL: 341 6194108 
Comtel Midwest Engineering Co., 317-253-

Inll Swc~cn, Upplznds Vuby 
~'-. 1681 

Lagercrantz Elektronik AB, TEL: (760) 86120 
0' t(ineticSystoms r,IO Ccckcysvllio 

IntI Switzerland, Zurich 
~i By tech, 301-667-1591 

Kontron/FutureData, TEL: 0041-1-5524201 

~ KineticSystems Corporation r.1A \'/ohurn 
553232 

11 Maryknoll Drive Programmable Devices, 617-935-9530 
IntI \'/6St Gcrr.:zny. r,lunct:an }-:;' r.1I Ontrolt 

Kontron Messtcchnik GmbH, TEL: 0049-89-Lockport, illinois 60441 
EOS Systems, 313-961-3042 

319011 ~) 815-838-0005 
TWX: 910-638-2831 WI r.llnncz~oJJs 

~ 
Com tel Midwest Engineering Co., 612-476-
1551 

Lambda 1Il.1 Alb~~uzrqt:a 
Sales Offices & Representatives Syntech, 505-266-7951 C:,l 

flY Lathar:1 Lambda Semiconductors 

W2 IlItI Austr2112. n:df&rn J. Cameron Assocs. Inc., 518-371-5947 121 International Drive 
Ouentron Optics Ply., Ltd., TEL: 698-9277 !lY Rochester Corpus Christi, Texas 78410 

~ Inti B~lljlu::J, Illnava J. Cameron Assocs. Inc., 716-473-4590 512-289-0403 (In Texas): 1-800-255-9606 
Canberra Positronika N.V., TEL: 054~33.58.78 riC Gr&=~sbcro TWX: 910-876-1404 

ffi'l Inti Drm:lUk, Cc~tnh!c:~ !IV Synergetics Reps., 919-288-7566 
Hans Buch & Co., TEL: 01-83 12 12 011 Chesterland ,.. ,., 

EOS Systems, 216-729-2222 {I~ IGti Egypt. D~kkl. Giza 
Sales Offices & Representatives e l RFI, TEL: 717120 011 Calur.:bus 

EOS Systems, 614-228-3453 r .. ' Inti Enalan~, £Iorlhwlch. Ch3shlrm 
England. IIIgh Wycombe, Ducks r. Sension Limited, TEL: Northwich (0606) 011 Dayton Inll .::.:. 

EOS Systems, 513~294-2476 Lambda Electronics, TEL: 44-494-36386 J:-: 44321 
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Lambda (Cant) 

Inll Franca. Las Ulls. Cedax 
Lambda Electronique S.A., TEL: 33-6-012-
1487 

Inll Germany. Achern 
Lambda Netzgerate GmbH, TEL: 49-7841-
5031 

Inll Israol. Tel Aviv 
IsLambda Electronics Ltd., TEL: 972-3-242-
194 

Inll Japan. Tokyo 
Nemic-Lambda K.K., TEL: 03-490-5813 

Laserdyne 

Laserdyne Corporation 
2772 Main Street 
Irvine, California 92714 
714-754-7566 

LSI Computer Systems 

LSI Computer Systsr.ls. Inc. 
1235 \'Jail Whllman Road 
',lolvllla. "aw York 11747 
516-271-0400 
TV/X: 510-226-7833 

Speclllc product Infcreallon: 
Ronald Colino 

Appllcallon engineering: 
Ronald Coli no 

Lllcraturo: 
Bonnie Cohen 

PrlcD and dellvsry: 
Bonnie Cohen 

Follow-up an order: 
Bonnie Cohen 

All other Informillon: 
Bonnie Cohen 
For IntI. sales: Mavex Technology, 516-473-2673 

Sales Offices & Representatives 

AL Huntsvllla 
REMCO, 205-533-3763 

CA San DI£go 
Mesa, 714-278-8021 

CA Santa Clara 
Fischer Assocs., 408-733-7350 

CA Westlake Village 
Western Mktg., 213-889-6270 

GA Allanta 
REMCO,404-477-6937 

IL Elmhurst 
Fiat Engrg. Assocs., 312-547-6200 

r.m Fullon 
Gans & Pugh, Inc., 301-953-3724 

HH Merrimack 
Mech-Tron Co., 603-424-5300 

flJ Hasbrouck Helehts 
Comp-Tech Sales, 201-288-7400 

flY flew Hyde Park 
Comp-Tech Sales, 516-593-2628 

IIY Penfield 
Barthel Entprs., 716-377-3018 

flC Raleigh 
REMCO,919-847-5079 

011 Cleveland 
Components, Inc., 216-243-9200 

011 \'/ast Carrollton 
Components, Inc., 513-866-0661 

TX Houston 
Electronic Mktg. Assoc., 713-498-8120 

VA Arlington 
Gans & Pugh, Inc., 703-527-3262 

2330 

LSI Logic 

LSI Logic Corporation 
1601 McCarthy Boulevard 
Milpitas, California 95035 
408-263-9494 
TELEX: 172 153 

Master Logic 

Master Logic Corporation 
761 E. Evelyn Avenue 
Sunnyvale, California 94086 
408-732-7777 
Spoclllc product Informallon: 

Stephen R. Allen 
Appllcallon englnesrlng: 

Stephen R. Allen 
Literature: 

Stephen R. Allen 
Price and delivery: 

Stephen R. Allen 
Follow-up an order: 

Stephen R. Allen 
All other Informallon: 

Charles A. Allen 

Matrilt 

Matrix Corporation 
1639 Green Street 
Raleigh, North Carolina 27603 
919-833-2837 

Matro){ 

Matrox ElectroniC Systems Ltd. 
5800 Andover Avenue, T.M.R. 
Montreal. Quebec, H4T 1H4, Canada 
514-735-1182 
TWX: 05-825651 

Inll 

Inll 

Inll 

Inll 

Inti 

Inll 

Inll 

Inll 

Inll 

Inll 

Inti 

Inll 

Inll 

Sales Offices & Representatives 

Australia. Epping 
Mace Co. Pty. Ltd., TEL: 86-4060 
Austria. Vienna 
Bacher Elektronlshe Gerate, Ges. m.b.h., TEL: 
(0220) 835646-0 
Danmark. Glostrup 
Jorgen Andersen Ingeniorfirma A.S., TEL: (02) 
928888 
England. London 
Perdix Comps., TEL: 01-690 1914/5 
Finland. Helsinki 
Oy Fintronic, AB, TEL: 90-692 60 22 
France, Asnleros 
Metrologie, TEL: 791 4444 
GrsBce. Athens 
American Tech. Entprs. S.A., TEL: 8219.470-
8811.271 
Israel. Glvataylm 
ElM IntI. Elctrns. Ltd., TEL: (03) 744-041 
Italy. Uliano 
3-G Elctrns. s.r.i., TEL: 5455951 
Japan. Tokyo 
Internix Inc., TEL: 369-1101 
flethorlands, Drlmmelen 
Matrox Benelux, TEL: 01626-3850 
flew Zaaland. Auckland 
GTS Engrg., Ltd., TEL: 546-745 
II erway, Oslo 
Nordisk Electronik AS, TEL: 02-55-2485 

Inll Portugal. L1sboa 
Ditram Components E Electronics Lta 

Inll South Africa, Johannesburg 
L'Electron (PTY) Ltd., TEL: 786-5150 

Inll Spain. Madrid 
Unitronics S.A., TEL: 242-52-04 

Inll Sweden. Stockholm 
Micro Scandia Industriautomation AB, TEL: 
32685 

Inll Switzerland. Zurich 
Relais-Rohr, TEL: (01) 301 09 70 

Inll Taiwan. Taipei 
Multitech IntI. Corp., TEL: (02) 7681232 

Inll \'lest Germany. r.1unchen 
Ernst Rauscher Systemberatung, TEL: 089-
878061 

Micrel 

Micrel 
1235 Midas Way 
Sunnyvale, California 94086 
408-245-2500 
TWX: 910-379-0007 

MCE 

Ulcro-Clrcult Englnoarlng. Inc. 
1111 Falrlleld Drive 
W. Pale Beach. Florida 33407 
305-845-2837 
TELEX: 513463 (I.1CE IIPAD) 

Sales Offices & Representatives 

AL Huntsvllls 
Montgomery Mktg., Inc., 205-830-0498 

AZ Phoenix 
Sheller-Kahn, 602-257-9015 

CA San Jose 
aCI,408-942-1070 

CA Sunnyval~ 

MCE, Inc., 408-732-6090 
CA \'/codland Hills 

Relcom, 213-340-9143 
CO LltllBton 

Simpson Assocs., 303-794-8381 
FL Allamonte Springs 

EIR Inc., 305-830-9600 
GI\ lIorcross 

Montgomery Mktg., Inc., 404-447-6124 
IL Roiling r.:aadows 

Sieger Assocs., 312-991-6161 
III Fort \'/ayna 

Giesting & Assocs., 219-486-1912 
III Indl3napolls 

Giesting & Assocs., 317-263-0005 
r,l\1 Baltimore 

J.A. Maguire, 301-377-0223 
r.1A Burlington 

N.E.T.S., 617-272-0434 
r;lI CalamI 

Giesting & Assocs., 616-468-4200 
f.lI IIcrtbvllla 

Giesting & Assocs.~ 313-348-3811 
r.1II Dlcomlngton 

Sieger Assocs., 612-884-7788 
1m Albuquarqu3 

Sheller-Kahn, 505-296-0749 
IIY Binghamton 

Precision Sales, 607-648-8833 
IIY Congers 

ERA, 516-543-0510 
flY L1varpool 

Precision Sales, 315-451-3480 
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MANU~ACTUAERS 11 DISTRIBUTORS D!AECTORV 

MCE (Cant) Micro Nett"Jor~w rmcron Technology 

IIY Plltsford Unitrode Corporation Micron Technology Inc. 

Precision 'Sales, 716-381-2820 Micro Networks Company 2805 East Columbia Road 
324 Clark Street Boise, Idaho 83706 

/lY Pleasant Valley Worcester, Massachusetts 01606 208-383-4000 
Precision Sales, 914-635-3233 617-852-5400 

TWX: 710-340-0067 
IIC Cary TELEX: 951808 

Montgomery Mktg., Inc., 919-467-6319 
Specific product Informallon: 

Micropac 
011 Clnclnnall Mark Vaughan ....................................................... Ext. 219 

Giesting & Assocs., 513-521-8800 Appllcallon cnglnacrlng: Micropac Industries, Inc. 

Mark Vaughan ....................................................... Ext. 219 905 East Walnut Street 
011 Dayton Garland, Texas 75040 

Giestin!J & Assocs., 513-293-4044 LIt~r!t:re: 214-272-3571 

011 r.tentor 
Karen LaVigne ....................................................... Ext. 220 TWX: 910-860-5186 

Giesting & Assocs., 216-942-3407 PrlCD and delivery: 
All othor Informallon: Linda Palmer ......................................................... Ext. 275 

TX Auslln Fcllo\Y-up an order: 
Ext. 23, 37 

West Assocs., 512-454-3681 Linda Palmer ......................................................... Ext. 275 

TX Dallas All other Inforc13l1an: 
West Assocs., 214-248-7060 John Munn ............................................................ Ext. 225 Sales Offices & Representatives 

TX lIouston 
West Assocs., 713-777-4108 Sales Offices & Representatives 

Inll Austria. \'lien 
Transistor Vertriebs. TEL: 0043/222829451 

UT r,lIdvala' Inll n~I~lur.1. nrusscls 
Simpson Assocs., 801-566-3691 Inll Australia. nUNood Manudax, TEL: 00322/22152500 

VA Pcrtsr.1outh R&D Elctrns .. TEL: 288-8232 Inll Danr.:3rk. Ccpcnhag~:I 
J.A. Maguire, 804-398-0202 1:11 Austria. D.d VC3slau Semicap. TEL: 00451/221510 

Inll United Kingdom, Tswkosbury 
Kapla Electronik, TEL: 02252-7459 Inll Franca. nouloCno 

MCE, Ltd., TEL: 0684-297777 
fnll n&lglum. nrussels ASAP, TEL: 00331/6047878 

Selram S.A., TEL: 34.33.32 Inll Franca. Paris 
Inll \'/O$t Gtrr.:any. r.1UDlch Inll nelglum, Druxellas Comptoir CommerCial D'lmportation (CCI), 

MCE Micro-Circuit Engrg. Vertr. GmbH, TEL: I.S.I., TEL: 02/660-13 56 TEL: 00331/2362045 
089-463085 Inll Cyprus. Ilicosia Inll Great nrilian. lIarrold-nedford 

Inll \'/osl Gerr.:zIlY. lIutrnbug Poly Elctrns., TEL: 21-27982 Synchro Svcs., TEL: 0044/234720~7~ 

MCE Micro-Circuit Engrg. Vertr. GmbH, TEL: Inll DCnI:1ark, Copt:lha~cn Inll Greal nrltaln. Thar.13-0xford 
0911-533933 Semicap, TEL: 01-221510 Gain Elctrns., TEL: 0044/844215477 

Inll Englznd, Sunbury-on-Thmu Inll Italy. r.Ulzno 
Pascali Elctrns. Ltd., TEL: Sunbury, 09327- EI Pack S.R.I., TEL: 00392/6471673 

Microcircuits Technology 
87418 Inll Uet!mlands. IlIjme~&lI 

Inll Finland. lIelslnkl Varilec S.V., TEL: 00318/0445660 
Turion OY, TEL: 90-377787 Inti flcrway. Tcnsbcrl 

Microcircuits Technology, Inc. Inll Franca. Ors~y UMI A.S., TEL: 004733/22214 

1157 San Antonio Road Microel, TEL: 6-9070824 Inll Swden. Solna 
Mountain View, California 94043 Inll Gcrr.lzny. f.1u~chtn AB Satoma, TEL: 00468/820280 
415-969-3600 Tekelec Airtronic, TEL: (089) 594-621 Inll S\~ltz£rland. Baden 
TELEX: 172 750 Inll Grc~c8. Alhens Comeltec AG, TEL: 004156/223152 

Theodore D. Tzitzinias, TEL: 942 4071 IntI Switzerland. Zurich 
fnll liang Kong. liang Kong Egli, Fischer Co. Ltd., TEL: 00411/2020234 

nmcro Computer Control Schmidt & Co. (H.K.) Ltd., TEL: 5-455644 Inll \'I£sl Gtrr.:any. Gczsthachl 
Inll India. Trlvandrum Microlec, TEL: 04152/72324 

Kryonix, TEL: 63805 IntI \'/osl Gsrr.1any. 1I0r.:bnrg 
Micro Computer Control Inll IS13el. Bnel Drak IV Elctrn., TEL: 06172/23061 
P.O. Box 275 Electrondart Ltd., TEL: 3-782460 Inll \'/esl Germany. r.lunlch 
Hopewell, New Jersey 08525 

Inll Italy. r,minO DIPL-Ing. Ernst Fey Nachf, TEL: 009-184041 
609-466-1751 

Microelit S.R.L., TEL: 46.90.444 IntI \'Iesl Gtrmzny. r.1URlch 

loll Jap;o. Tckyo Neumueller GmbH,TEL: 089/61181 

Internix, TEL: (03) 369-1101 Inll \'/esl G£rl:lany, r.lunlch 

~w1icro Innovnioro Inll Koroa. Sooul rJucletron Vertriebs GmbH, TEL~ 089/146001 

Han Sun IntI., TEL: 20-0958 Inll \'/osl Gerr.13ny. Slullcarl 

Inll Ilalhsrlands, Breda Ditronic GmbH, TEL: 0711/724844 
Micro Innovators Inc. Indelec B.V., TEL: 076-142333 
2348A Walsh Avenue 
Santa Clara .. California 95051 Inll /loNay. Oslo 

408-988-0911 Eltron, TEL: 02-15-20-51 Micro Pm,'Jer Syntems 
Inll Soulh Africa. Bryanslcn 

S'Electronics I.1lero Power SystCr.1S. Inc. 
Inll Spain, r,ladrld 3100 Allred Slresl 

Micro-Linfc: Compania Electronica de Technicas, TEL: Sanla Clara. Calilcrnia 95050 
754-4530 408-727-5350 

Micro-Link Corporation 1:11 Sw&~tn. Valllngby TWX: 910-338-0154 
Scancopter, TEL: 08/38 00 65 

624 South Range Line Road, P.O. Box 517 
Switzerland. Zurich SpEcific producl Information: 

Carmel, Indiana 46032 Inll 
Standard Products Division ................................... ext. 237 

317-846-1721 Telemeter AG, TEL: 01-202-7872 

I TWX: 810-260-2634 fnll Taiwan. Taipei Llteraluro: 
Tai I Trading Co., Ltd., TEL: 393 61111 Standard Products Division .......... ; ........................ ext. 237 

':-' 
~ 

L 
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Micro Power Systems (Cant) TX Houston Inll Austria, Scheydgasse 
TMI, 713-777-9228 Burisch Ges.m.b.H. & Co. KG, TEL: (0222) 

UT Sandy 387638 
Quatra, 303-795-3187 Inll Dolglul:1, Brussels 

Sales Offices & Representatives VIA Uercer Island SA Sotronic NV, TEL: (02) 7361007 
Elctrn. Compo Sales, 206-232-9301 Inll Ocnl:1ark, Cop3nh3gg~ 

AL Huntsvllla \'11 I.1llwaukc3 Advanced Elctrns. of Denmark Aps, TEL:. (01) 
R.W. Mitscher Co., Inc., 205-852-7676 KMA Sales, 414-259-1771 194433 

AZ Phoenix 
Inll England, Essex 

Sun West Mktg. Assoc., 602-241-8163 
Distributors Pronto Elctrn. Sys., Ltd., TEL: 01-599 3041/2 

CA La r.l1rada 
Select Elctrns., 714-739-8891 Inll Finland. lIelslnkl 

CA San Olago AZ Phoenix Ferrado Oy AB, TEL: 90-55-0002 

02 Sales, Inc. 714-560-6266 Lion Elctrn., 602-869-9611 Inll France 
CA Sunnyvala AZ Scollsdalo Le Chesnay, TEL: (1) 955-32-49 

NES, 408-738-3259 Memco, 602-952-2254 Inll France, lIeullly-Sur-Sane 
CO Lltlloton CA Laguna llills Radio Television Francaise, TEL: 747-11-01 

Quatra Inc., 303-795-3187 MP Systems, 714-770-6411 Inll Holland, Zoaterl:1ur 
FL Clauwaler Beach CA noseda Tekelec Airtronic, TEL: 079-310100 

Perrott Assocs., Inc., 813-443-5214 Jan Devices, 213-708-1100 
Inll israel, Tel-Aviv 

FL Orlando CA Santa Ana 
R N Elctrns., TEL: (03) 471659 

Perrott Assocs., Inc., 305-275-1132 Pacesetter Elctrns., 714-557-7131 
GA Lawrcncevllls CA Sunnyvale Inll Israel, Tel Aviv 

R.W. Mitscher Co., Inc., 404-923-3239 Future Elctrns., 408-745-6570 STG IntI. Ltd., TEL: (03) 248231 

IL nol11ng r,1sadows CA Sunnyvale Inll Italy, Uliano 
KMA Sales, 312-398-5300 Pacesetter Elctrns., 408-734-5470 Syscom Elctrns., TEL: 02-6.189.159 

III FI. \'/ayne CO Vlhsat Rldga IntI Italy, !.Hlano 
Coombs Assocs., 219-747-4017 Bell Inds., 303-424-1985 Tekelec Airtronic, TEL: 02-7380641 

IA r,:arlon CT Daii~iiry Inll Japan, Tokyo 
REP Assocs., 319-393-0231 Pilgrim Elctrns., 203-792-7274 Kaigai Elctrns., TEL: 586-0471 

KS Parker CT Stratford Inll 1I0rway, Oslo 
S.W. Woolard Co., 913-898-6552 Utronics, Inc., 203-378-4201 Ettron AlS, TEL: 02-152051 

KY Loulsvllls FL Clearwater 
K.W. Elctrn. Sales, 502-451-1860 Diplomat Elctrns., 813-443-4515 

Inll South AfrIca, Randburg 

UO Baltll:1ore GA Allanta 
South Continental Devices, TEL: (011) 789-

Stemler Assocs., 301-944-8262 Wholesale Industrial Elect., 404-447-8431 
2400 

r.l0 Rockvllla IL Elk Grove VllIaga Inll Spain, Barcelona 
Stemler Assocs., 301-774-2268 GBL Goold Elctrns., 312-593-3220 Diode Espana, TEL: 217 26 19 

r.1/\ Burllngto~ r.lD Ballll:1ore Inll Spain, Dllbao 
Dynamic Sales of New England, 617-272- Whitney Distrs., 301-944-8080 Diode Espana, TEL: 424 86 55 
5676 

r.l" . Vlakefleld Inll Spain, r.1adrld 
r.1I LIvonia Aved Elctrns., Inc., 617-245-7406 Diode Espana, TEL: 455 36 86 

Lowell Wendt Mktg. Co., 313-464-2722 r.l1 LIvonIa Inll Swedan, Oandcryd 
r.m r.llnneaprills Reptron Elctrns., Inc., 313-525-2700 Setron AB 

Peterson Sales Assocs., 612-884-3483 r.m Uinnsapolls Inll Switzerland, SChW81z IIJ r.larlton 
The Joel Co., 612-545-5669 

Stemler Assocs., 609-966-4070 Anatec AG, TEL: (042) 367633 

IIY Duffalo 
r.lD SI. Louis IntI Taiwan. Talpal 

R.W. Mitscher Co., Inc., 716-633-7970 
Abrams & Assocs., 314-569-0447 Strong Elctrns., TEL: (02) 521-8826 

r.l0 SI. Louis 
flY Fayollovllls 

Olive Industrial Elect. Supply, 314-426-4500 Inll· \'/63t G~rr:laiiY, r.1Uiilch 
R.W. Mitscher Co., Inc., 315-637-6561 

IIY Bullalo 
Kontron Elecktronik GmbH, TEL: (089) 31901-

IIY r.1elvllls 
Summitt Distrs., 716-887-2800 

381 
Comtronic Assocs., 516-224-6036 

IIY E. Syracuse liitl \I:usl Ctimiiii,. rl~uiih:h 
IIY II. SyracusB 

Add Elctrns., 315-437-0300 Tekelec Airtronic, TEL: (089) 594621 
R.W. Mitscher Co., Inc., 315-458-1321 

flY Pittsford IIY r.ll11brook 

R.W. Mitscher Co., Inc., 716-586-4012 Villa Real Elec., 914-677-3447 

IIY Rs~ Hook OH Engl8wood Micro Sciences 
RW. Mitscher Co., Inc., 914-758-8575 Argent Inds., 513-836-8633 

flY Rc::h:ster OH Solon 
Micro Sciences Corporation 

R.W. Mitscher Co., Inc., 716-227-0839 REH Elctrns., 216-248-1636 
145 Commack Road . 

IIC Raleigh OK Tulsa 
Commack" New York 11725 

R.W. tv1itscher Co., Inc., 919-876-0160 Quality Comps., 918-664-8812 516-499-0635 
011 Colul:1bus PA Droor.t311 

K.W. Elctrn. Sales, Inc., 614-888-0483 Time Mid-Atlantic, 215-359-1200 . 

Oil Dayloll PA Pittsburgh 

K.W. Elctrn. Sales, Inc., 513-890-2150 Adlertronics, 412-821-5565 MilerTronics 
OH Shaker HeIghts TX AddIson 

K.W. Elctrn. Sales, Inc., 216-491-9177 Quality Comps., Inc., 214-387-4949 MilerTronics 
on Tigard TX Auslln 303 Airport Road 

Elctrn. Compo Sales, 503-245-2342 QualityComps., Inc., 512-835-0220 Greenville, South Carolina 29607 
PA De~ Salsr.1 TX Houslon 803-242-9232 

Stemler Assocs., 215-638-4850 Quality Comps., Inc., 713-772-7100 
SC Colur.lbla \'/A FE~aral \'/ay 

R.W. Mitscher Co., Inc., 803-772-1907 Bombers Elctrn. Sales, 206-941-0518 
Miller Technology Til Johnson City VIA Seattla 

R.W. Mitscher Co., Inc., 615-282-6240 Robert E. Priebe Co., 206-682-8242 
TX Auslln \'II r.lcquon Miller Technology Inc. 

TMI, 512-835-0064 Taylor Elctrn. Co., 414-241-4321 647 North Santa Cruz Avenue 
TX Carrollton Inll Australia, Rozella Los Gatos, California 95030 

TMI,214-387-3601 Ampec Elctrns., TEL: (02) 818-1166 408-395-2032 
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~ .. 1iicl Corp. 
/lY Endwell Inll India. Banoaloro 

Tri Tech Elctrns .• Inc., 607-754-1094 Flash Entprs., TEL: 72660 
IIY Fairport Inll Isrul. Tol-Aviv 

WIt! St::1lcc~duttcr Tri Tech Elctrns., Inc., 716-223-5720 Vectronics, TEL: 23-44-24 
P.O. Dox 13320 IIY Faysllovilia Inll Italy. Uliano 
"Illata. Ontzrlo. Ctnzrla K2K 1X5 Tri Tech Elctrns., Inc., 315-446-2881 AMZ Elettronica SRL, TEL: (02) 4088441 
613-592-5630 IIY Poughkccpsla Inll Japan. Tokyo 
TELEX: 053-3221 Tri Tech Elctrns., Inc., 914-473-3880 Mitel Japan, TEL: (03) 402-9941 
ITJX: 610-562-0529 IIY VallilY Collags Inll Japan. Tokyo 
S~tcilic product Inlcrr.l3I1c~: L.R.C. Assocs., 914-268-4435 Tokyo Electron Ltd., TEL: 03-343-4411 

Customer Service IIC Raleigh Inll Koru, SCDul 
Ap~lIcalla:1 c:1clr.mlna: A.B. Andrews & Co., 919-549-0563 Duksung Trading Co., TEL: 856-9764 

Customer Service 011 Clavoland Inll Il9~ Zealand. Auckland 
Lltmtcra: Scott Elctrns. Inc., 216-473-5050 G.T.S. Engrg. Ltd., TEL: 456-2591 

Customer Service 011 Cincinnati Inll lIor~ay. Asker 
Prlc3 Ind d:lI\'cry: Scott Elctrns. Inc., 513-791-2503 Intelco AS, TEL: (47 2) 78 06 76 

Customer Service 011 Kcterlng Inll South Alrlca. Plntgowrl3 
PIlC3 :n crd:r: Scott Elctrns. Inc., 513-294-0539 Radiokom 

Customer Service 011 Raynoldsburg Inti South \'/aI3s. Gwc~t 
Fcllo:J-u~ :n cr~:r: Scott Elctrns. Inc., 614-863-1281 Mitel Semiconductor, TEL: 0291-423355 

Customer Service OK Tulsa Inti Spain, 1.1adrld 
All othtr Inlcrr:lztlan: Jerry Robison & Assocs., 918-492-0390 Compania Electronica, TEL: 754-30 01, 754-

Customer Service PA lIavsrtcwn 30-77 
Mitel Semiconductor, 215-449-5556 Inti Swudsn, Tyroso 

Sales Offices & Representatives 
PA Pittsburgh LM Ericsson Telemateriel AB, TEL: 8 742 

Scott Elctrns. Inc., 412-963-6116 4491 
TX Austin Inti Switzerland. ZurIch 

AL IIc~tsvlll3 Logic 1,512-459-1297 EGLI Fischer & Co., TEL: (01) 202 02 34 
A.B. Andrews & Co., 205-539-6817 TX O:lIzs Inti Taiwan, Talpal 

AZ Ph::~lx Mitel Semiconductor, 214-387-5581 Fairply Enterprises, TEL: 581-2156 
Eltron Inc., 602-266-2164 TX IIcuston Inll Unitsd Klngdor.J. Essax 

C.\ Glt:d:la Logic 1,713-879-1566 Pronto Elctrns. Sys., TEL: 01-554-6222 
Orion Sales, 213-240-3151 TX Rlchardsen 

CA Los Gates Logic 1,214-234-0765 
Pro Assocs., 408-358-3861 UT Sail Lako CUy Distributors 

C,\ S:n DI::3 Electrodyne Inc., 801-486-3801 
L & S Assocs., 714-455-0055 VA Vlnto~ AL lIuntsvllla 

CA S!n D1:;n A.B. Andrews & Co., 703-890-1128 Contact Elctrns., 205-881-9321 
Mitel Semiconductor, 714-276-3421 \'/A nt~r.JDnd AZ Phoenix 

CA S:n r,13tt:! Quadra Sales Corp., 206-883-3550 Sterling Elctrns. Inc., 602-258-4531 
Mitel Semiconductor, 415-570-6011 \'II r,lIh!l3ukca AZ Scollsdala 

C.\ Tustin KMA Sales Co., 414-259-1771 Western Microtechnology, 602-948-4240 
Orion Sales, 714-832-9687 Can Edr.Jontcn, AI~nrta CA San Diego 

CO Aurora Deskin Sales, 403-451-4805 Anthem, 714-279-5200 
Electrodyne Inc., 303-695-8903 C:n r,hrkhm. Ontario CA Sanla lina 

CT I{c:lslnutcn Deskin Sales, 416-496-2511,416-475-1412 Pacesetter Elctrns., 714-557-7131 
Norm Stachelek, 203-828-6161 Czn Ollawa. O~tario CA Sunnyvala 

DC Wuhln:to:l Deskin Sales, 613-236-8166 Pacesetter Elctrns., 408-734-5470 
Mitel Semiconductor, 703-661-8600 C2n nicl:r.lcnd. IIrltish Coh::::b1a CO Er.gl~~e:d 

FL Doca Ratel Deskin Sales, 604-273-4963 Industrial Elctrns. Inc., 303-771-2636 
Mitel Semiconductor, 305-994-8588 Can S;lnt Laurent. QUC~&C CT East lIaven 

FL CI::rwztcr Deskin Sales, 514-331-2860 J.V. Elctrns., 203-469-2321 
Hutto, Hawkins, Peregoy (H.H.P.), 813-797- Can Transeona. I,lzniteha FL Ft. Laudtrdal3 
4447 Deskin Sales, (0) Zenith 06009 Time Elctrns., 305-974-4800 

FL Ft. L&u~.r~:13 Inti Argantlna, lIuEnos AIres IL lIorthbrook 
Hutto, Hawkins, Peregoy (H.H.P.), 305-971- YEL S.R.L., TEL: 46-2211 Classic Comps., 312-272-9650 

r'-~--5750 Inti Australia. Sydney 1,IA \'/IIr.Jlngton 
FL I.l:ltllnd Benmar IntI. Pty. Ltd., TEL: (02) 233-7939 R C Comps., 617-657-4310 

Hutto, Hawkins, Peregoy (Ii.H.P.), 305-831- Inti Austria, Schsydgasso IIJ Bellmawr 
2474 Burisch GMBH & Co. KG, TEL: (0-22-2) 38 76 Mid Atlantic, 609-931-5303 !~ IL OaHrocll 38 lirA Albuqunrqc9 (O) 

'L: 
Mitel Semiconductor, 312-655-3930 Inti Denmrk Sterling Elctrns. Inc., 505-884-1900 

j Y~l IL Reiling r.::zdows Mitel Semiconductor, TEL: 01-134712 IIY Plalnvln,1 
~!!:I KMA Sales, 312-398-5300 l~tI Ot~;J:lrk. r.l2rlt~~alsvcl ACI Elctrns. Corp., 516-293-6630 
1.!.:. I!I Ft. \'J:,~3 Advanced Eltrn. of Denmark APS, TEL: (01) flY Syr:c~s3 
~I Scott Electronics Inc., 219-743-1586 194433 ADD Elctrns., 315-437-0300 

III Indlan2polls Inti Finland. 1I0lslnki OK Tulsa l;;-:: 
Scott Elctrns. Inc., 317-897-9976 Yleiselektroniikka OY, TEL: 90-562 1122 Quality Comps. Inc., 918-664-8812 r!i..1 

KS Ovcrlznd Parle Inti Franca, lIecllly-sur-Selna TX AddIson ~I 
Advanced Tech. Sales, Inc., 913-492-4333 Technology Resources SA, TEL: (1) 747 4717/ Quality Comps. Inc., 214-387-4949 C:, 

KY Lculsvllla 7051 TX Austin 
Scott Elctrns. Inc., 502-964-0640 Inti Gcrr.lZny. I,teneta" Quality Comps. Inc., 512-835-0220 f*1 

r.~,\ [!t:rll~~t:l Atlantik Elektronik GmbH, TEL: 089 858 20 TX 1I0usion 
II 

':.:!1 Contact Sales Inc., 617-273-1520 86/87/88/89 Quality Comps. Inc., 713-722-7100 
,~ 

r,~1 Trey Inti Grcsc8. Attzns VA Gisn AII&n .zaJ 

Scott Elctrns. Inc., 513-791-2513 CybernetiCS, TEL: 01030 1 958 8464 Hermitage, 804-798-3830 Fr 
r.m I:uu IIrlahl~n Inti lIolland. \'JasS2naar \'/A Radmond (u\ ..,.. 

T.W.C. Sales, 612-636-1770 Werner Elctrns. BV, TEL: 01751 19225 Pac com Inc., 206-883-9200 & m Clay ten Inti 1I0ng Kong. Kowloon \'/1 Usquon 
~l 

Advanced Tech. Sales, Inc., 314-721-4401 Draco IntI. Ltd., TEL: 3-891331, 3-446117 Taylor Electric Co., 414-241-4321 
~ UJ lI:ddt~II:ld Inti liang Kong. Tsutn \'/an \'II IInw lIerlln 
""-

Mesa Techn. Assoc~., 609-429-9531 Mitel (ASia) Ltd., TEL: 0-4636-41-6 Classic Components, 414-786-5300 t:? 

-
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Mitel Corp. (Cant) 

Can Burnaby. Brilish Columbia 
R-A-E Indio Elctrns. Ltd., 604-291-8866 

Can Toronto. Ontario 
Canadian General Electric Co., Ltd., (416) 
537-4481 

liill Arii:::II:::. e~:::c~ '.Ire: 
VEL S.R.L., TEL: 46-2211 

Inll AUstralia. Sydnoy 
Benmar IntI. Pty. Ltd., TEL: (02) 233-7939 

Inll Austria. Schsydgasse 
Burisch GMBH & Co. KG, TEL: (0-22-2) 38 76 
38 

Inll Denr.urk 
Mitel Semiconductor, TEL: 01-134712 

Inll Denmark. r.1arlandalsval 
Advanced Elctrn. of Denmark APS, TEL: (01) 
194433 

Inll Finland. IIelslnkl 
Vleiselektroniikka OV, TEL: 90-562 1122 

Inll France. Ileuilly-sur-Seino 
Technology Resources SA. TEL: (1) 747 47171 
7051 

Inti Gerr.1any. Uunchun 
Atlantik Elektronik GmbH. TEL: 089 858 20 
86/87/88/89 

Inll Greace. Athens 
Cybernetics. TEL: 01030 1 958 8464 

Inll Holland. \'Jassenaar 
Werner Elctrns. BV. TEL: 01751 19225 

Inll Heng Kong. Kowloon 
Draco Inti Ltd., TEL: 3-891331, 3-446117 

Inti liang Keng. Tsuell \'Jan 
Mitel (ASia) Ltd .• TEL: 0-4636-41-6 

Inll India. Dangalore 
Flash Entprs., TEL: 72660 

Inll Israal. Tol-Aviv 
Vectronics. TEL: 23-44-24 

Inll lIaly. Uliano 
AMZ Elettronica SRL. TEL: (02) 4088441 

Inll Japan. Tokyo 
Mitel Japan. TEL: (03) 402-9941 

Inll Japan, Tokyo 
Tokyo Electron Ltd., TEL: 03-343-4411 

Inll Korea, Seoul 
Duksung Trading Co., TEL: 856-9764 

Inll flew Znland, Auckland 
G.T.S. Engrg. Ltd., TEL: 456-2591 

IntI lie may, Asker 
Intelco AS, TEL: (47 2) 78 06 76 

Inll South Africa. Plnegowrlo 
Radiokom 

Inll South \'Ialas. Gwent 
Mitel Semiconductor, TEL: 0291-423355 

Inll Spain. r.ladrld 
Compania Electronica, TEL: 754-30 01. 754-
30-77 

Inll Swaden. Tyreso 
LM Ericsson Telemateriel AB, TEL: 8 742 
4491 

Inll Switzerland. Zurich 
EGLI Fischer & Co., TEL: (01) 202 02 34 

Inll Taiwan. Talpsl 
Fairply Enterprises. TEL: 581-2156 

IntI United Kingdom. Essex 
Pronto Elctrns. Sys., TEL: 01-554-6222 

Mitsubishi Electronics 

Mitsubishi Electronics America, Inc. 
Semiconductor Division 
777 North Pastoria Avenue 
Sunnyvale, California 94086 
408-730-5900 
TELEX: 172296 MELA SUVL. 
TWX: 910-339-9549 

2334 

Melville, NY 516-454-6400· Rochester. NY 716-424-6611 
Syracuse, NY 315-652-5000· Boston, MA 617-429-4120 
Totowa. NJ 201-785-1830' Danbury, CT 203-797-9674 
Columbia. MD 301-995-1226' Atlanta, GA 404-449-4133 
Clearwater, FL 813-443-4514' Palm Bay, FL 305-725-4520 
Chicago, IL 312-595-1000 • Michigan 800-323-1002 
Wisconsin 800-323-1002' Minneapolis, M~J 612-572-0313 
Dallas, TX 214-931-3404· Salt Lake City, UT 801-486-4134 
Denver, CO 303-740-8300' Costa Mesa, CA 714-549-8401 
Sunnyvale, CA 415-964-1700· 408-734-1900 
Chatsworth, CA 213-341-4411' San Diego, CA 714-292-5693 
International 516-454-6400 Telex: 143242 DIPELEC 

l\~onolithic Memories 

r,lonolltlllc Memories. Inc. 
1165 East Arqu9s Avenua 
Sunnyvalo. California 94086 
403-739-3535 
mx: 910-339-9229 

Sales Offices & Representatives 

AL Huntsville 
REP, Inc .• 205-881-9270 

AZ Scottsdale 
Summit Sales, 602-998-4850 

CA Cuperllno 
Monolithic Memories, 408-996-1477 

CA Cuperllno 
Thresum Assocs., 408-996-9889 

CA Fountain Valley 
Bager Elctrns., 714-957-3367 

CA IIaYYlard 
Monolithic Memories. 408-243-1375 

CA Hunllngton Ouch 
Monolithic Memories, 714-556-1216 

CA Irvine 
Monolithic Memories, 714-556-1216 

CA Pasadena 
Monolithic Memories, 714-556-1216 

CA San Diego 
Littleficld & Smith, 714-455-0055 

CO Denver 
Monolithic Memories, 303-370-0751 

CO \'Iheatrldga 
Waugaman Assocs., 303-423-1020 

CT lIorth Haven 
Comp Rep Assocs., 203-239-9762 

FL Altamonta Springs 
Dync-A-Mark,305-831-2097 

FL Longwood 
Monolithic Memories, 305-830-7867 

FL CI::ru:l:r 
Dyne-A-Mark, 813-441-4702 

FL Fort Lauderdale 
Dyne-A-Mark,305-771-6501 

FL Palm Bay 
Dyne-A-Mark,305-727-0192 

GA Dunwoody 
. Monolithic Memories, 404-393-3120 

GA Tucker 
Rep, Inc., 404-938-4358 

IL Lombard 
Monolithic Memories, 312-932-1940 

IL lIapervllla 
Monolithic Memories, 312-961~9200 

IL Roiling r,1eadows 
Sumer, 312-991-8500 

III Indianapolis 
Leslie M. DeVoe, 317-842-3245 

IA Ce~!r R!plds 
S & 0 Sales, 319-393-1845 

KS OIaths· 
Rush & West, 913-764-2700 

r.lD Dallimore 
Monolithic Salcs, 301-296-2444 

r.1A Chelmsford 
Monolithic Memories, 617-256-3573 

r.1A Framingham 
Monolithic Memories, 617-655-7070 

r.1A lIawtc:1 CC:ltre 
Monolithic Memories, 617-332-4840 

r.1A Westwood 
Comp Rep Assocs., 617-329-3454 

r.lI Grosso Point 
Greiner Assocs., 313-499-0188 

WI Edina 
Mel Foster Technical Sales, 612-941-9790 

r.1II Edina 
Monolithic Memories, 612-922-2260 

r.l0 Dallwln 
Rush & West, 314-394-7271 

UJ Sussex 
Monolithic Memories, 201-875-9430 

IIJ TClneck 
R. T. Reid Assoc_, 201-692-0200 

IIY Dullalo 
L-Mar Assocs., 716-675-1277 

IIY no chaster 
L-Mar Assocs., 716-544-8000 

IIY Syracuse 
L-Mar Assocs., 315-437-7779 

IIC Ralslgh 
Rep, Inc., 919-851-3007 

OH Cincinnati 
Makin Assocs., 513-871-2424 

Oil Columbus 
Makin Assocs., 614-459-2423 

OH Dayton 
MonolithiC Memories, 513-439-0470 

oH Usntor 
Makin Assocs., 216-464-4330 

OK Tulsa 
West & Assocs., 918-627-3609 

on Portland 
N. W_ Mktg., 503-297-2581 

PA Oreland 
CMS Mktg., 215-885-5106 

TIl Jefferson City 
Rep, Inc., 615-475-4105 

TX Austin 
West & Assocs., 512-454-3681 

TX Dallas 
Monolithic Memories, 214-233-5833 

TX Dallas 
West & Assocs., 214-248-7060 
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MANUFACTURERS l1r DISTRI0UTOltlS D~RECTORV 

Monolithic Memories (Cont) CT Soulh Uorwalk IIJ 1.11. laurol 
Bond Elctrns., 203-852-1001 Marshall Elctrns., 215-627-1920 

TX Gul~nd 
CT Wallingford IIJ Tolowa 

Monolithic Memories, 214-233-5833 
Arrow Elctrns., 203-265-7741 DiplomatllPC, 201-785-1830 

CT Wallingford 111.1 Albuq~erq~9 
TX lIouslcn Marshall Elctrns., 203-265-3822 Arrow Elctrns., 505-243-4556 

West & Assocs., 713-777-4108 
Fl Clauwalcr 1m AlbuquerquQ 

UT Soulh Jardan Diplomat/Southland, 813-443-4514 Bell Inds., 505-292-2700 
Waugaman Assocs., 801-254-0570 Fl FI. lauderdala !IY Dullalo 

VA R03loa Arrow Elctrns., 305-776-7790 Summit Distrs., 716-884-3450 
Monolithic Sales, 703-620-9558 Fl FI. Lau~crd313 IIY Ezst Syracusa 

I:IA Dcll~vU3 Hall-Mark Elctrns., 305-971-9280 ADD Elctrns., 315-437-0300 
Northwest Mktg., 206-455-5846 Fl Drlando IIY Endwell 

WI Drookfltld Hall-Mark Elctrns., 305-855-4020 Marshall Elctrns., 607-754-1570 
Sumer, 414-784-6641 Fl Palm Day IIY Farmlnndala 

C:~ Dnr.1ptclI. Ontario Arrow Elctrns., 305-725-1';00 Arrow Elctrns., 516-694-6800 
Cantec, 416-791-5922 Fl SI. PQlmb~rg /lY IIzuppauga 

C:lI Kltch:::tr. Ontulo Kierulff Elctrns., 813-576-1966 Arrow Elctrns., 516-231-1000 
Cantec, 519-744-6341 GA lIorcross /lY lIauppauga 

Crn Ottl\~l. Ontario Arrow Elctrns., 404-449-8252 Current Comps., 516-273-2600 
Cantec, 613-725-3704 GA lIorcross IIY lIauppau~3 

Czn Oollud D:3 OmeJux. Q~:~oc Diplomat Elctrns., 404-449-4133 Lionex, 516-273-1660 
Cantec, 514-683-6131 GA lIarcross IIY lIvtrpoal 

PR r.byaguBl ( Hall-Mark Elctrns., 404-447-8000 Arrow Elctrns., 315-652-1000 
Comp Rep Assocs., 809-832-9529 Il D&nsclIvllla IIY f.ltlvlll3 

Hall-Mark Elctrns., 312-860-3800 Diplomat Elctrns., 516-454-6400 
Il Elk Grove VillzCa IIY Ilochzster 

Distributors Kierulff Elctrns., 312-640-0200 Summit Distrs., 716-334-8110 
Il Schau::1burg IIY R::chtSI:r 

Al Iluntsvilla Arrow Elctrns., 312-893-9420 Arrow Elctrns., 716-275-0300 
Hall-Mark Elctrns., 205-837-8700 r:J Ir.~iar.:lpolls IlC Ralslgh 

AZ PhD:Jlx Advent Elctrns., 317-872-4910 Hall-Mark Elctrns., 919-832-4465 
Kierulff Elctrns., 602-243-4101 III Indianapolis IIC R31~IGh 

AZ TC::lpa Arrow Elctrns., 317-243-9353 Resco Raleigh, 919-781-5700 
Anthem Elctrns., 602-244-0900 IA Cc:lu Rzplds IIC \'lInstoll-Salc!:I 

AZ TC::l~o Advent Elctrns., 319-363-0221 Arrow Elctrns., 919-725-8711 
Bell Inds., 602-966-7800 KS lC~3xa 011 Centerville 

AZ TCr.lpa Hall-Mark Elctrns., 913-888-4747 Arrow Elctrns., 513-435-5563 

Marshall Elctrns., 602-968-6181 1.10 Daitlr.loro 011 Clave land 

AZ Tucscn Arrow Elctrns., 301-247-5200 Hall-Mark Elctrns., 216-473-2907 

Kieruiff Elctrns., 602-624-9986 r.m Daitlmoro 011 Oayton 

C.\ C3n::ii~ P.rl( Hall-Mark Elctrns., 301-796-9300 MarShall Elctrns., 513-236-8088 

Marshall Elctrns., 213-999-5001 r.lD Galthmhcrg 011 Solcn 

CA Ch:ts1:Jcrtll Pioneer Wash., 301-948-0710 Arrow Elctrns., 216-248-3990 

Anthem Elctrns., 213-700-1000 r.1A Dlllerica 011 Wostmllla 

C., C~;ts\Jcrlh Kieruiff Elctrns., 617-667-8331 Hall-Mark Elctrns., 614-891-4~~:) 

Arrow Elctrns., 213-701-7500 r.1'\ Ilurllngton OK Tulsa 

CA EI r.1cr.to Lionex, 617-272-9400 Hall-Mark Elctrns., 918-835-8458 

Marshall Elctrns., 213-686-0141 r.IA \'/oburn OK Tulsa 

CA Irvlcs Arrow Elctrns., 617-933-8130 Quality Components, 918-664-8812 

Marshall Elctrns., 714-556-6400 m Ann Arbcr OK Tulsa 

CA les AnCel~s 
Arrow Elctrns., 313-971-8220 Radio, Inc., 918-587-9123 

Kierulff Eictrns., 213-725-0325 r.lI Fumlngten OR Portlznd 

CA IIzupcrt Il::ch 
Diplomat/Northland, 313-477-3200 Kierulff Elctrns., 503-641-9150 

f.lI Grand Rapids PA Iicrs~2m 
Arrow Elctrns., 714-851-8961 

RS Eictrns., 616-241-3483 Pioneer/Delaware Valley, 215-674-4000 
CA Palo Alto r.lI Kalam3zoo PA r.!onrc3vllla 

Kierulff Elctrns., 415-968-6292 RS Elctrns., 616-381-5470 Arrow Elctrns., 412-856-7000 
CII S:n DI:ilQ r.1I livonia TX Mdlscn 

Anthem Elctrns., 714-279-5200 RS Elctrns., 313-525-1155 Quality Comps., 214-387-4949 
C., ~;:I DI:iiO WI Illocr.1lngton TX Austin 

Arrow Elctrns., 714-565-4800 Hall-Mark Elctrns., 612-941-7500 Hall-Mark Elctrns., 512-258-8848 
CII San DI£~o f.m Edina TX Austin 

Kierulff Elctrns., 714-278-2112 Arrow Elctrns., 612-830-1800 Quality Comps., 512-835-0220 
C.\ SZII JOS3 WI Edin3 TX Dallas 

Anthem Elctrns., 408-946-8000 Kierulff Elctrns., 612-835-4388 Arrow Elctrns., 214-386-7500 
CII Sunllyv:la f.IO Earth City TX Dailas 

Arrow Elctrns., 408-745-6600 Hail-Mark Elctrns., 314-291-5350 Hall-Mark Elctrns., 214-234-7300 
CA SU:lllyvzla f.l0 SI. louis TX Iioustoll 

Diplomat/Westland, 408-734-1900 Arrow Elctrns., 314-567-6888 Hall-Mark Elctrns., 713-781-6100 
CII Tustin llil r.12nchssttr TX 1I0uston 

Anthem Elctrns., 714-730-8000 Arrow Elctrns., 603-668-6968 Quality Comps., 713-772-7100 
CII Tustin IIJ Falrfisld TX Stafford 

Image Elctrns.~ 714-730-0303 Arrow Elctrns., 201-575-5300 Arrow Elctrns., 713-491-4100 
C;\ TustiJ IJJ Ch&rry 11111 UT Salt laks City 

Kierulff Elctrns., 714-731-5711 Hail-Mark Elctrns., 609-424-0880 Bell Inds., 801-972-6969 
CO C:~Y:r IIJ Fairfltld UT Salt la~9 City 

Arrow Elctrns., 303-758-2100 Kierulff Elctrns., 201-575-6750 Kierulff Elctrns., 801-973-6913 
CO Denver IIJ Falrfitld \'/A Dellavu9 

Kierulff Elctrns., 303-371-6500 Lionex, 201-227-7960 Almac/Stroum Elctrns., 206-643-9992 

CO \'/heJtridca IIJ r.1OorBSt01:lD WA Dallavu8 
Bell Inds., 303-424-1985 Arrow Elctrns., 609-235-1900 Arrow Elctrns., 206-643-4800 

© Ie MASTER 1983 2335 



Ie MASTER 

Monolithic Memories (Cont) Inll Germany. Wlesbaden Inll Finland. Helsinki 
Elcowa GmbH, TEL: 06121-65005 Insele Oy, TEL: 0 735 774 

Tukwila Inll India. 'lew Deihl Inll France. Bonneull VIA 
Comps. & Sys. Ltd., TEL: 011-277388 Mecodis, TEL: (1) 339.20.20 Kierulff Elctrns., 206-575-4420 

Inll India. PIN Inll France. BUC WI Oak Creek 
Kryonix, TEL: 011-63805 Copel, TEL: (1) 956.10.18 Arrow Elctrns., 414-764-6600 

Inti Israel. Tel Aviv Inll France. Chalon/Saonl 
\'/1 Oak Cresk 

Telsys Ltd., TEL: (3) 494891-5 Facen Hall-Mark Elctrns., 414-761-3000 
Inll Italy. Uliano Inll Franca. Frasnas Cedex 

\'/1 Waukesha 
Comprel S.R.L., TEL: 2-6120641 Mostek France s.a.r.i., TEL: (1) 666.21.25 Kierulff Elctrns., 414-784-8160 

Inll Japan. Tokyo Inll Franca. LlIIs 
Can Brarnpton. Onlarlo 

Monolithic Memories Japan KK, TEL: 3-427- Facen 
Zentronics Ltd., 416-451-9600 

29-3401 Inll France. Uontrouga 
Can Calgary. Alberta 

Inll lIatherlands. Heeswljk P.E.P., TEL: (1) 735.33.20 
Future Elctrns., 403-259-6408 

Manudax Nederland B.V., TEL: 04139-2901 Inll Franco. lIancy 
Can Calgary. Alberta 

Inll !lorway. Oslo Facen 
Zentronics Ltd., 403-230-1422 

Henaco A/S, TEL: 2-162110 Inll France. RDu~n 
Can Dartmouth. 'Iova Scolla 

Inll Singapore. Kolam Ayer Facen 
Zentronics Ltd., 902-463-8411 

Dynamar International Ltd., TEL: 747-6188 Inll Franca. Rungls Cedex 
Can Edmonton. Alberta 

Inll South Africa. PlnogoVirle Scaib, TEL: (1) 687.23.13 
Zentronics Ltd .• 403-463-3014 

Radiokom Ltd., TEL: 789-1400 Inll France. Strasbourg 
Can Ottawa. Ontario 

Inll Spain. r.1adrld Facen 
Future Elctrns., 613-820-8313 

Sagitron, TEL: (1) 275-4824 Inll France. Vllleurbanne 
Can Ottawa. Ontario 

Inll Swedan. So Ina Sorhodis, TEL: (7) 885-0044 
Zentronics Ltd., 613-238-6411 

Naxab, TEL: 8-985140 Inll France. \'/asqushal, liard 
Can Toronto. OntariO 

Inll Switzerland. Zurich Facen, TEL: (20) 98.92.15 
Future Elctrns., 416-663-5563 

Industrade AG, TEL: 01-3632230 Inll Germany. Berlin 
Can Vancouver. Brilish Columbia 

Inll Taiwan. Taipei Dr Dohrenberg, TEL: (030) 213.80.43 
Future Elctrns., 604-438-5545 

Multitech IntI. Corp., TEL: (2) 769-1225 Inll Germany. Berlin 
Can Vancouver. Brlllsh Columbia Neye Enatechnik GmbH 

RAE Elctrns., 604-291-8866 Inll Garmany. Darmstadt 
Can Vancouver. Brlllsh Columbia Neye Enatechnik GmbH 

Zentronics Ltd., 604-688-2533 Monolithic Systems Inll Germany. Dusseldorf 
Can Waterloo. Ontario Neye Enatechnik GmbH 

Zentronics Ltd., 519-884-5700 Monolithic Systems Corporation Inll Germany. Hannover 
Can Winnipeg. Manitoba 84 Inverness Circle East Neye Enatechnik GmbH 

Zentronics Ltd., 204-775-8661 Englewood, Colorado 80112 Inll Germany. r.1lchalstadt 
Can 1.1ontrs31. Quabac 303-770-7400 Siegfried Ecker, TEL: (06061) 2233 

Future Elctrns., 514-694-7710 Inti G£rr.12ny. I.lunch!n 
Can 1.1ontre31. Quebec Dema-Electronic GmbH, TEL: (089) 2724053 

Zentronics Ltd., 514-735-5361 Monosil Inti Germany. l.1uochan 
Inll Australia. Burwood Mostek GmbH, TEL: (089) 95.10.71 

R&D Elctrns. Pty. Ltd., TEL: 3-288-8232 
Monosil, Inc. 

Inti Germany. I.tunchen 
Inll Australia. CroVis lIast Neye Enatechnik GmbH 

R&D Elctrns. Pty. Ltd., TEL: 2-439-5488 3060 Raymond Street 
Inti Germany. IlauhluSEn/Flider 

Inll Austria. \,/1::1 Santa Clara, California 95050 
Mostek GmbH, TEL: (07158) 66.45 

Ing. Ernst Steiner, TEL: 22-8274740 408-727-6562 
Inti Gen:lany. Qulckborn 

Inll DC:1mzrk. Kokkadal TWX: 910-338-0540 
Mostek GmbH, TEL: (04106) 2077/78 

C-88, TEL: 2-244888 Inti GerClany. Qulckborn 
Inti England. Berkshire Neye Enatechnik GmbH, TEL: (04106) 612-1 

Macro Mktg. Ltd., TEL: 628663011 rv'ostelt Inll Germany. Ratlngan 
Inti England. Birmingham Raffel-Electronic GmbH, TEL: (02102) 280.24 

Memory Devices Ltd., TEL: 021-455-9395 Mostek Corporation Inti Germany. Stuttgart 
hill EnGliii~, Easl r~~u:;:;;J 1215 West Crosby Road Neye Enatechnik GmbH 

Memory Devices Ltd., TEL: 1-9411066 Carrollton, Texas 75006 Inti GerClany, Tublnge~ 
Inti England. Hampshire 214-466-6000 Matronic GmbH, TEL: (07071) 24331 

Monolithic Memories Ltd., TEL: (0252) 517431 TELEX: 730423 Inti Hong Kong 
Inti England. r.1lddlasex Spsclflc product Information: Mostek Asia Ltd., TEL: 5.296.886 

Hy-Comp Ltd., TEL: (07842) 46273 Microcomputers Components .................... Frank Marshall Inti Italy. Barl 
Inti Finland. Vantaa Microcomputer Systems ............................ Frank Marshall Comprel s.r.l. 

Telercas O.Y., TEL: 0-821655 Telecommunications ............................................ Bob Cook Inll lIaly. Dologna 
Inti Franca. Asnleres Memory Systems ........................................ Frank Marshall Comprel s.r.1. 

Alfatronic S.A.R.L., TEL: 1-7914444 Memory Products ....................................... Jeff Schlageter Inti lIaly. Dologna 
Inti France. Les Ulis Cedex Lllerature: Emesa S.P.A. 

Generim S.A.R.L., TEL: 1-9077878 Literature Department MIS 1109 Inti lIaly. Chlavarl 
Inti France. Rungls Cedax Price and delivery: Comprel S.r.1. 

Monolithic Memories France S.A.R.L., TEL: 1- Contact Sales Office or Dis!. Inti Italy. Clnlsallo B. 
6874500 Follow-up an order: Comprel s.r.i., TEL: (02) 61.20.641/2/3/4/5 

Inti Germany. Berlin Customer Service Inti Italy. FirenZ8 
Dr. Dohrenberg Vertriess GmbH, TEL: 030- Comprel s.r.1. 
2138043-45 Inti Italy. Loreta 

Inti GErr:lany. Gtrllngtn-Stuttgart Sales Offices & Representatives Comprel s.r.1. 
POSitron Bauelemente Vertriebs GmbH, TEL: Inti Italy. Uliano 
07 156-23051 Inti Austria. Vienna Emesa S.P.A., TEL: (02) 869.0616, (02) 

Inll Germany. Uunlch Transistor Vertriebsges. mbH, TEL: (0222) 860.307 
Astronic GmbH, TEL: 304011 829451,829404 Inti Italy. Uliano 

Inti Germany. r,1unlch Inti Balglum. Brussals Mostek Italia SRL, TEL: (02) 318.53371 
Elctrn. 2000 Vertriebs GmbH, TEL: 89-434061 Mostek International, TEL: 02/762.18.80 349.2696, (02) 34.23.89 

Inti Germany. r.tunlch Inti Belgium. Brussels Inti Italy. Padova 
Monolithic Memories, GmbH, TEL: 89-984961 Sotronic, TEL: 02-736.10.07 Comprel s.r.1. 

Inti Germany. Qulckborn Inti Delllllsrk. Copenhagen Inti Italy. RCr.la 
Nordelektronik GmbH KG, TEL: 04106-4031 Semicap APS, TEL: 01-22.15.10 Comprel s.r.1. 
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MANUFACTURERS 8. DISTRIBUTORS DIRECTORV 

Mostek (Cant) Inll Gormany. DArmstadt 
~.1otoroln Neye Enatechnik GmbH 

Inll Italy. Roma Inti Gorm~ny. Dusseldorf 

Emesa S.P.A. Neye Enatechnik GmbH 1.lotorola Semiconductor Products 

Inti Italy. Torino Inll Germany. Hannover 
5005 East I.1cDo\'JolI Road 

Comprel S.r.1. Neye Enatechnik GmbH 
Phounlx. Arizona 05008 

Inll Italy. Torino Inll Gormany. Ulchalstadt 
Spuclfic product Inlormllon: 

Emesa S.P.A. Siegfried Ecker. TEL: (06061) 2233 
Local sales office 

Inll Italy. Vlcanza Inll 
Appllcaticn cnginmlng: 

Garmany. /.lunchen Local sales office 
Comprel s.r.1. Dema-Electronic GmbH, TEL: (089) 2724053 Literature: 

Inll Japan. Tokyo 
Mostek Japan KK, TEL: (03) 404.7261 

Inll Germany. /.Iunchen Local sales office 

Inti !fatherlands. Amsterdam 
Neye Enatechnik GmbH Price and dallvery: 

Nijkerk Elektronika BV, TEL: (020) 428.933 Inll Gcrmany. Qulckborn Local sales office 

!:!1 !!:r.:::~. [!:!~ 
Neye Enatechnik GmbH, TEL: (04106) 612-1 Placa an order: 

Helro Teknisk A/S, TEL: 02-38.02.86 Inll Germany. Ralingen Local sales office 

Inti Portugal. L1stoa Raffel-Electronic GmbH, TEL: (02102) 280.24 Follow-up an order: 

Digicontrole LDA, TEL: (19) 292 39 24 Inll Gcrmzny, StuttgArt 
Local sales office 

Inll Spain. BueBlona Neye Enatechnik GmbH 
Comella S.A., TEL: (03) 309 5116 Inll Gerr.nny. T~blnG2n Salcs Officcs & ncprcscntalivcs 

Inll Spain. 1.1adrld Matronic GmbH, TEL: (07071) 24331 
Comella S.A., TEL: (01) 7543001 Inll Italy. Barl AL lIuntsvlllo 

Inll Sweden. Fauta Comprel s.r.1. Motorola, 205-830-1050 
Traco AB, TEL: 08-13.21.60 

Inll Sweden. Jar/alia 
Inll Italy. DclcG~a AL IIU~tsVI/l3 

. Mostek Scandinavia AB, TEL: 08-36.2820 
Comprel s.r.l . Pen-Tech Assocs., 205-881-9298 

Inll Switzerland. Langcnthal Inti Italy. Bologna AZ Scottsdale 

Memotec AG, TEL: 063-28.11.22 Emesa S.P.A. Automotive/Motorola Semiconductor Inter-

Inll . Unltc~ Klngdor.1. Gants 11111. /IIcrd. Essex Inll Italy. Chlavarl 
Company Office, 602-994-6831 

Pronto Elctrn. Systems Ltd., TEL: 01- Comprel s.r.l. AZ Scottsdala 

554.62.22 Inti Italy. Clnlsollo B. 
Motorola. 602-994-6326 

Inll United Klngdcr.I. Harlow. Essax Comprel s.r.i., TEL: (02) 61.20.641/2/3/4/5 
AZ Scottsdal3 

VSI Elctrns. (UK) Ltd., TEL: (0279) 35477 Inti Italy. Flrcnz8 
Motorola Semiconductor Inter-Company 

Inll UnltQd Kingdom. Lenden Comprel s.r.I. 
Office, 602-949-3811 

Mostek U.K. Ltd., TEL: 01-2049322 
CA Enclno/Sh~rr:Jan Oaks 

Inll Unltad Klngdc::I. Oldh:m. Lancashlro 
Inti Italy. Loruto Motorola. 213-986-6850 

Lock Distribution Ltd., TEL: 061-652.04.31 
Comprel s.r.l. CA Inglewood 

Inti United Klngdoi.1. R~3dlng. Derks Inti Italy. Uliano Basic Sys. Corp., 213-673-4300 

Celdis Ltd., TEL: 0734-58.51.71 Emesa S.P.A., TEL: (02) 869.0616, (02) CA Oranga 

Inti United Klngdor.l. Thlr.:a. Oxen 860.307 Motorola, 714-634-2844 

Thame Components Ltd., TEL: 084-421.31.46 Inti Italy. Pad ova CA San Diego 

Comprel s.r.1. Addem, 714-268-8448 

Inti Italy. Roma 
CA San Dlauo 

Distributors Comprel s.r.1. 
Motorola, 714-560-4644 

Inti Italy. RIII::3 
CA San Joso 

Inti Austria. Vielma Motorola, 408-985-0510 

Transistor Vertriebsges. mbH, TEL: (0222) 
Emesa S:P.A. CA Santa Clua 

829451, 829404 Inti Italy. Torino Basic Sys. Corp., 408-727-1800 

Inti Delglum. Drussals Comprel s.r.1. CO Douldzr 

Sotronic, TEL: 02-736.10.07 Inti Italy. TorIno Westek Data Prods., Inc., 303-989-1900 

Inti DC:II:'Izrk. Ccpenhagen Emesa S.P.A. CO Dznver 
Semicap APS, TEL: 01-22.15.10 Inti Italy. Vlcanza Motorola, 303-773-6800 

Inti Finland. IIclslnkl Comprel s.r.I. CT lIarndsn 
Insele Oy, TEL: 0 735 774 Inti lIetherlands. Amsterdam J & J Assocs .. 203-624-7800 

Inti Franca. Bonnaull Nijkerk Elektronika BV, TEL: (020) 428.933 CT 110':1 Haven/Harnden 
Mecodis, TEL: (1) 339.20.20 Inti II or\'la y. Oslo 

Motorola, 203-281-0771 

Inti Funca. DUC Hefro Teknisk AlS, TEL: 02-38.02.86 FL Casselbcrry/r.laltland ~ Copel, TEL: (1) 956.10.18 
Inti Portugal. Lisboa 

Motorola, 305-831-3422 r,;. 
Inll Franca. Chalon/Saone Digicontrole LDA, TEL: (19) 292 39 24 

FL Doarfiald Doach (0\ 
Facen Pen-TeCh Assocs., 305-421-4989 't:.. 

Inti Fr::C3. Lilia Inti Spain. flarcslona FL Ft. Lau~;nl;:13 t~\ 
Facen Comella S.A., TEL: (03) 309 5116 Motorola Semiconductor Inter-Company jrrl 

Inti Franca. I.lcntreu;a Inti Spain. I.ladrld Office, 305-475-6120 E. 
P.E.P., TEL: (1) 735.33.20 Comelta S.A., TEL: (01) 7543001 FL I.lailiand I~; 

Inll Franca. Uancy Inti Swaden. Farsta Pen-TeCh Assocs., 305-645-3444 
\E.~ Facen Traco AB, TEL: 08-13.21.60 FL Pompano DC3Ch/FI. Laudsrdala 

Inll Franca. Rousn Inll Switzerland. Langcnthal Motorola, 305-491-8141 E' 
Facen Memotec AG, TEL: 063-28.11.22 FL SI. PetErSburg '::1 

Inti Franca. Rungls Codax Inti United Kingdom. Gants 11111. lIford. Essex 
Motorola, 813-576-6030 

Scaib, TEL: (1) 687.23.13 GA Atlanta (I,) 
Pronto Elctrn. Systems Ltd., TEL: 01- ~ Inti France. Strubourg 554.62.22 Motorola, 404-256-0222 

Facen 
Inti Unitc~ KlnCdoi.1. Harlo\1. Essex 

GA r.larlttla ~ 
Inti Franca. Vlllcurhanne VSI Elctrns. (UK) Ltd., TEL: (0279) 35477 

Pen-TeCh Assocs., 404-424-1931 I ~I Sorhodis, TEL: (7) 885 0044 IL Cbicz~o ~ 
Inti Franco. \'/uqu2hal. Ilord Inti United Klngdcr.1. 0Idh3r.J. Lancashire First Rep Co., 312-992-0830 \u) 

Lock Distribution Ltd., TEL: 061-652.04.31 .~ 
Facen, TEL: (20) 98.92.15 IL Chlca go/Schaur.:burg ,~ 

Inti Germany. Derlln Inti Un lied Klngdo::l. Rca ding. Barks Motorola, 312-576-7800 ___ I 

Dr Dohrenberg, TEL: (030) 213.80.43 Celdis Ltd., TEL: 0734-58.51.71 IL Franklin Park/Schaum~urg ~ 
~ 

Inll Germany. Darlin Inti United Kingdom. Thama. Oxon Motorola Semiconductor Inter-Company I .... ' 

Neye Enatechnik GmbH Thame Components Ltd., TEL: 084-421.31.46 Office, 312-576-2788 ~ 

'---
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Motorola (Cont) 

IL SCh3U::1~urg 

Motorola Semiconductor Inter-Company 
Office, 312-576-5518 

III Carmel 
Carter, McCormic & Peirce, 317-844-4175 

III Ft. Wayna 
Motorola, 219-484-0436 

III Indianapolis 
Motorola, 317-849-7060 

III Kokomo 
Motorola, 317-457-6634 

IA C8dar Rapids 
Motorola, 319-377-9439 

KS Kansas CllylUlsslon 
Motorola, 913-384-3050 

KS Overland Park 
Power-Tronics, Inc., 913-341-2645 

r.m Belhesda 
Powell-Pendergraph, Inc., 301-656-4535 

r,m Hyallsvllla 
Motorola, 301-577-2600 

r.1A Berlin 
Motorola, 617-562-3856 

r.1A Burllnglon 
Motorola, 617-273-5020 

r.1A Wlnchnlor 
J & J Assocs., 617-729-5770 

r.lI Delroll/\'/eslland 
Motorola, 313-261-6200 

r,lI Farrnlngton IIl11s 
Carter, McCormic & Peirce, 313-477-7700 

r.1II r.lInne3polis 
Motorola, 612-545-0251 

1.10 r.lanchsster 
Power-Tronics, Inc., 314-394-5544 

r.lD St. Leuls 
Motorola, 314-872-7681 

/lJ Him Edga 
Motorola, 201-488-1200 

/lY EIClonl 
Crane & Egert Corp., 516-488-2100 

/lY Long Isiand/liauppauge 
Motorola, 516-231-9000 

/lY Pittsford 
Motorola, 716-248-5494 

IIY Poughkn~sl8/Flshklll 

Motorola, 914-896-8970 
/lY Syracuso 

Motorola, 315-454-9373 
IIC IIIgh Point 

Pen-Tcch Assocs., 010·833-0125 
IIC Ralolgh 

Motorola, 919-876-6025 
oH Cleveland 

Carter, McCormic & Peirce, 216-779-5100 
011 Cloveland 

Motorola, 216-461-3160 
011 ColuClbusl\'lorlhlnglon 

Motorola, 614-846-9460 
oH Dayton 

Carter, McCormic & Peirce, 513-222-7700 
011 Dayton 

Motorola, 513-294-2231 
OK Tulsil 

Motorola, 918-664-5227 
OR Beaverton 

Thorson Co. Northwest, 503-644-5900 
OR Portland 

Motorola, 503-641-3681 
PA l,tonr09vllla 

Carter, McCormic & Peirce, 412-372-4415 
PA Phlladelphla/Ft. \'Jashlngton 

Motorola, 215-643-4500 
PA Willow Grove 

Powell-Pendergraph, Inc., 215-657-0330 
TIl Knoxville 

Motorola, 615-690-5592 
TX Austin 

Motorola, 512-452-7673 

2338 

TX 

TX 

TX 

TX 

TX 

UT 

UT 

VA 

VA 

WA 

\'/A 

WI 

\'/1 

Can 

Can 

Can 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Dallas 
Motorola, 214-661-9829 
Dallas 
Digital Mktg. Southwest, 214-638-3073 
Ft. Worth 
Motorola Semiconductor Inter-Company 
Office, 817-232-6255 
lIouston 
Motorola, 713-688-4583 
1I0uston 
Digital Mktg. Southwest, 713-965-0060 
Sail Lako Clly 
Motorola, 801-539-1190 
Sail Lake City 
Westek Data Prods., Inc., 801-363-8113 
Chariollasvllla 
Motorola, 804-977-3691 
HlchClond 
Powell-Pendergraph, Inc., 804-270-1400 
Bellevue 
Motorola, 206-454-4160; 206-622-9960 
(Seattle Access) 
Ballavua 
Thorson Co. Northwest, 206-455-9180 
l.ll1waukue 
First Rep Co., 414-546-2033 
1,11IvlaukBa/\'/auwatosa 
Motorola, 414-476-5554 
DOVlnsviaVl, Ontario 
Motorola, 416-661-6400 
r,tontraal, Quobac 
Motorola, 514-731-6881 
OllaVla, Ontario 
Motorola, 613-729-4361 
\'/lnnlp5g, Manitoba 
Motorola, 204-889-0693 
Australia. I.lalbourr.a 
Motorola, TEL: (03) 561-3555 
Australia. Sydney 
Motorola, TEL: 438-1955; 439-2242 
Austria. Vienna 
Motorola, TEL: (0222) 65 01 26 
Brazil, Sao Paulo 
Motorola, TEL: 707-286 
Donmark, ~ladsaxevBI 
Motorola, TEL: (01) 67 44 22 
England. East Kllbrlda 
Motorola, TEL: (03552) 39 101 
England. r.'anchaslsr, Lancashire 
Motorola, TEL: 061-833-0731 
England. Wer.tblay, l.llddlasax 
Motorola, TEL: 01-902-8836 
Franca. Grenoble 
Motorola, TEL: (076) 90 22 B 1 
France. Paris 
Motorola, TEL: (01) 555-91-01 
France. Toulousa 
Motorola, TEL: (061) 41 11 88 
GerClany. Langenhagsn/HannovBr 
Motorola, TEL: (0511) 78-20-37 
Gerr.13ny. Munich 
Motorola, TEL: (089) 92 481 
Germany, Nurenberg 
Motorola, TEL: (0911) 65761 
G8rClany. Sindelflngon 
Motorola, TEL: (07031) 83074 
Gerr.l~ny. \'Jlssh~den 

Motorola, TEL: (06121) 76-1921 
1I0lland. Utrecht 
Motorola, TEL: 030 510207 
Hong Kong. lIung 110m, Kowloon 
Motorola, TEL: 3-632201-8; 3-336211-22 
Israel. Tal Aviv 
Motorola, TEL: 338973 
lIaly. Bologna 
Motorola, TEL: (051) 533 446 
Italy. Ullan 
Motorola, TEL: (02) 824 2021 
Italy. Roma 
Motorola, TEL: (03) 831 4746 
Japan. Osaka 
Motorola, TEL: (06) 305 1421 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

AL 

AL 

AL 

AZ 

AZ 

AZ 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CO 

CO 

CO 

Japan. Tokyo 
Motorola, TEL: 03-440-3311 
KOrBa. Saoul 
Motorola, TEL: 261-7137 
I.laxlco. D.F. 
Motorola, TEL: (525) 524-0706 
lIelherlands 
Motorola, TEL: (030) 443 808 
lIorway. Oslo 
Motorola, TEL: (02) 671467 
Singapora 
Motorola, TEL: 2945438 
South Africa. Bramloy 
Motorola, TEL: 786 1184 
Spain. r.ladrld 
Motorola, TEL: (01) 279 0802 
Sw!~!n. Sa!n3 
Motorola, TEL: 08!82 02 95 
Swllzarland. Genava 
Motorola, TEL: (022) 991 111 
Swllzerland. Zurich 
Motorola, TEL: (01) 73040 74 
Taiwan. Ta!pal 
Motorola, TEL: 7528944-9 

Distributors 

lIuntsvllle 
Hall-Mark Elctrns., 205-837-8700 
Huntsvllla 
Hamilton!Avnet Elctrns., 205-837-7210 
lIuntsvllla 
Pioneer !Standard, 205-837-9300 
Phoenix 
Kierulff, 602-243-4101 
Phounlx 
Wyle Distribution Grp., 602-249-2232 
Ter:;pa 
Hamilton! Avnet Elctrns., 602-231-5100 
Anaheim 
Zeus West, 714-632-6880 
Costa I.lesa 
Avnet, 714-754-6155; 213-558-2345 
Costa I.lasl 
Hamilton Electro Sales, 714-641-4111 
Culver City 
Hamiiton/Avnet Corporate Headquarters, 213-
558-2000 
Culver City 
Hamilton Electro Sales!L.A., 213-558-2000 
Irvine 
Schweber Elctrns., 213-537-4321; 714-556-
3880 
Irvine 
Wyle Distribution Grp., 714-641-1600 
Los Angalss 
Wyle Distribution Grp., 213-322-8100 
Palo Alto 
Kierulff Elctrns.,lnc., 415-968-6292 
Palo Alto 
Semi Dice North, 415-967-4392 
San Diego 
Hamiiton/Avnet Elctrns., 714-571-7510 
San Dlago 
Kierulff Elctrns., 714-278-2118 
San Dleao 
Wyle Distribution Grp., 714-565-9171 
Santa Clan 
Schweber Elctrns., 408-496-0200 
Santa Clara 
Wyle Distribution Grp., 408-727-2500 
Sunnyvale 
Bell Inds., 408-734-8570 
Sunnyvala 
Hamilton! Avnet Elctrns., 408-743-3300 
De~ver 

Hamiiton/Avnet Elctrns., 303-740-1017 
DBnnr 
Kierulff Elctrns., 303-371-6500 
De~ver 

Wyle Distribution Grp., 303-457-9953 
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Motorola (Cant) r.1I Llvcnla on Laka oswsgo 
Pioneer-Standard Elctrns., 313-525-1800 Hamilton/ Avnct Elctrns., 503-635-8831 

CT Dlnbury 
r.1I Llvenla PA liars ham 

Hamilton/Avnet Elctrns., 203-797-2800 
R S Elctrns., 313-525-1155 Pioneer/Delaware Valley, 215-674-4000 

CT Danb~ry 
!.II Livonia PA 1I0rsham 

Schwebcr Elctrns., 203-792-3500 Schweber Elctrns., 313-525-8100 Schweber Elctrns., 215-441-0600 

CT [lomalk WI Dlool:1lnglon PA r.lonlgc:::sryvlllo 

Harvey Elctrns., 203-853-1515 
Hall-Mark Elctrns., 612-854-3223 Pyttronic Inds., Inc., 215-643-2850 

FL Ft. Lauderdala WI Edsa Pralrlu PA PUlsburgh 

Hall-Mark Elctrns., 305-971-9280 Schweber Elctrns., 612-941-5280 Pioneer/Standard, 412-782-2300 

FL Ft. Lau;!trdal3 WI Edina TX Auslln 

Hamilton/Avnet Elctrns., 305-971-2900 Kierulff Elctrns., 612-941-7500 Hall-Mark Elctrns., 512-258-8848 

FL lIollywoc~ 
WI r.llnn8lonka TX Auslln 

Schweber Elctrns., 305-927-0511 Hamilton/Avnet Elctrns., 612-932-0664 Hamilton/ Avnet Elctrns., 512-837-8911 

rL Ci:.ii~a 
r,lo Earth CUy TX Dalln 

Hall-Mark Elctrns., 305-855-4020 Hall-Mark Elctrns., 314-291-5350 Hall-Mark Corporate, 214-343-5000 

FL Orlando r.lO Ezrlh CUy TX Dallas 

Pioneer/Orlando, 305-859-3600 Hamilton/ Avnct Elctrns., 314-344-1200 Hall-Mark Elctrns., 214-341-1147 

FL St. Palmburg !lJ C~:rry 11111 TX Dallas 

Hamilton/Avnet Elctrns., 813-576-3930 Hall-Mark Elctrns., 609-424-0880 Schweber Elctrns., 214-661-5010 

FL St. Pclmburg IIJ Cherry 11111 TX D311as 

Kierulff Elctrns. Inc., 813-576-1966 Hamilton/ Avnet Elctrns., 609-424-0110; 215- Trevino Elctrns., Inc., 214-358-2418 

GA A1I3~13 
925-6900 TX Ilouslcn 

Schweber Elctrns., 404-449-9170 IlJ Fairfield Hall-Mark Elctrns., 713-781-6100 

GA IIcrcross 
Hamilton/Avnet Elctrns., 201-575-3390 TX Houslon 

Hamilton/Avnet Elctrns., 404-447-6027 IIJ Falrflsld Hamilton/ Avnet Elctrns., 713-780-1771 

IL Ct~gc:lVII13 
Schweber Elctrns., 201-227-7880 TX lIousle:1 

Hall-Mark Elctrns., 312-860-3800 IIJ Plr.e~rook Schweber Elctrns., 713-784-3600 

IL Chlc2G~ 
Harvey Elctrns., 201-575-3510 TX Irving 

Bell Ind., 312-982-9210 m.1 AI~uq~=rG~3 Hamilton/Avnet Elctrns., 214-661-8661 

IL Chicago Alliance Elctrns., 505-292-3360 UT Sail Laka Clly 

Newark Elctrns. Corp., 312-638-4411 rH.I Albu~mq~a Bell Inds., 801-972-6969 

IL Elk Grove VillaC3 Hamilton/Avnet Elctrns., 505-765-1500 UT Sail Laka Clly 

Kierulff, 312-640-0200 IIY Easl Syraeusa Hamilton/Avnet Elctrns., 801-972-4300 

IL Elk Gravs VIII:ga Hamilton/ Avnet Elctrns., 315-437-2641 \'/A Bcllavua 

Pioneer/Standard, 312-437-9680 IIY EIr.1Sford Hamilton/Avnet Elctrns., 206-643-3950 

IL Elk Grova VIII1il3 Zeus Camps., 914-937-7400 \'/A S03111a 

Schwebel' Elctrns., 312-364-3750 IIY Falrpcrl Almac/Stroum Elctrns., 206-763-2300 

IL EILlhursl Induslrlal Puk Harvey Elctrns., 716-381-7070 'lJA Se3111a 

Semiconductor Specialists, I.nc'/Chicago, 312- IIY Farl:1lnadala Wyle Distribution Grp., 206-453-8300 

279-1000 Harrison Radio Corp., 516-293-7990 \'/1 lIaw C&rlln 

IL SChllltr Park IIY lIauppauga Hamilton/Avnet Elctrns., 414-784-4510 

Hamilton/ Avnet Elctrns., 312-671-6090 JACO Elctrns., 516-273-5500 \'/1 Oak Creak 

III Indl:n:polls IIY r.lslvllla Hall-Mark. Elctrns., 414-761-3000 

Graham Elctrns. Supply, Inc., 317-634-8202 Hamilton/Avnct Elctrns., 516-454-6000 Can Cal guy. Alhcrla 

m In~ll~;jlolls /lY noch~slSr L.A. Varah, Ltd., 403-276-8818 

Hamilton/Avnet Elctrns., 317-844-9333 Hamilton/Avnet Elctrns., 716-475-9130 Can Calgary. Alberla 

m Indl:~zpclls IIY nochssUr Zentronics, Ltd., 403-230-1422 

Pioneer/Standard, 317-849-7300 Schweber Elctrns., 716-424-2222 Can EdJ:1cnlo:1, Alberta 

ItS Ovcrl2r.d Park IIY Vaslal Intek Elctrns., Ltd., 403-437-2755 

Hamilton/Avnet Elctrns., 913-888-8900 Harvey Elctrns., 607-748-8211 Can lIaJ:1l11on. Onlarlo 

I(S Shl~r.:3 mulc~ rlY \'/BSlbury L. A. Varah, Ltd., 416-561-9311 

Hall-Mark Elctrns., 913-888-4747 Schweber Elctrns., 516-334-7474 Can Landen, Onlarlo 

r.1O Call1r.ooro flY \'/co~~ury C.M. Peterson Co., Ltd., 519-434-3204 

Hall-Mark Elctrns., 301-796-9300 Harvey Radio, 516-921-8700 Can r.lIsslss3uga, onlarlo il-r.m Gallhtrsburo IlC Grcznsbaro Hamilton/Avnet In!'1. Canada Ltd., 416-677-

Pioneer/Standard,301-948-0710 Pioneer/Carolina, 919-273-4441 7432 

r.1D Gzllhmburg rIc n3lel;h Can r.lIsslssauga, Onlzrlo ,'-

Schweber Elctrns., 301-840-5900 Hall-Mark Elctrns., 919-832-4465 Zentronics. Ltd., 416-676-9000 ~ 
r.lD Illnovcr riC naltlgh Can r.lonlrnl. Queboc (0) 

Hamilton/Avnet Elctrns., 301-621-5410 Hamilton/Avnet Elctrns., 919-829-8030 Cesco Elctrns., Ltd., 514-735-5511 I\;;;; 

r,lD SavaC3 011 Cnachwood Can r.1cnlrcal, Quabcc I f*; Pyttronic Inds., Inc., 301-792-0780 Schweber Elctrns., 216-464-2970 Zentronics, Ltd., 514-735-5361 

r.1.\ C:jlcrd 011 C=nlervll!3 Can Olla .. a. Onlarlo E 
Schweber Elctrns., 617-275-5100 Hamilton/Avnet Elctrns., 513-433-0610 Hamilton/Avnet Int'l. Canada Ltd., 613-226- B 

r.1A [loslcn 011 Clovcland 1700 

tffi Kicrulff Elctrns., 617-667-8331 Hall-Mark Elctrns., 216-473-2907 Can Ollawa. Onlarlo 

r.IA Doslon 011 Clav£lar.d Zentronics, Ltd., 613-238-6411 €I 
Lionex Corp., 617-272-9400 Hamilton/ Avnet Elctrns., 216-831-3500 Can Quebec Clly, Quebec c:' 

r.l.\ Durllnglcn 011 Claveland Cesco Elctrns., Ltd., 418-524-4641 

Zeus Comps., 617-273-0750 Pioneer/Standard,216-587-3600 Can SI. Laurent. Qucb:c r.fi.1 
r.~.' Loxl~gIC~ 011 Daylcn Hamilton/Avnet Int'l. Canada Ltd., 514-331-

j. L 

Harvey Elctrns., 6.17-861-9200 Pioneer/Standard, 513-236-9900 6443 ffi! 
r.1A r::s~ha::J OH Worlhlnglon Can VancouvEr. Brilish Columbia :;;) 

Impact Sales Co., Inc., 617-444-3971 Hall-Mark Elctrns., 614-846-1882 Intek Elctrns., Ltd., 604-324-6831 r 
ru \'/akell:ld OK Tulsa Can Vancouver. Drilish Colur.1bla ~\ 

>' 
Massachusetts Comps., Inc., 617-245-5967 Hall-Mark Elctrns., 918-835-8458 L.A. Varah, Ltd., 604-873-3211 ;rt" 

r.1A \'/c~urn OK Tulsa Can Vancouver, Brilish Colur.1bla ;;;') 
Hamilton/Avne,t Elctrns., 617-935-9700 Radio Inc., 918-587-9123 Zentronics, Ltd., 604-325-3292 r--') 

1'--
r.i1 Llvcnla on Bcaverlon Can \'/lIIo\Vdala, Ontario ~ 

/. .. " 
Hamilton/Avnet Elctrns., 313-522-4700 Almac/Stroum Elctrns., 503-641-9070 Electro Sonic, Inc., 416-494-1555 

j:>o...; 

r-.? 

~ 
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Motorola (Cont) Inti 110\'1 Zoalar.d. Auckland Literature:· 

Cerna Elekon Ltd .• TEL: 760-019 Marketing Services .............................................. ext. 5142 

\'/lnnlpag. I.!anltoba Inti IIcrVlay. Oslo Price and delivery: 
Can 

Ola Tandberg Elektro AS. TEL: (02) 19 70 30 Local sales office 
Zentronics. Ltd., 204-775-8661 

Inti Portugal. Lisbon Place an order: 
Inti Germany. !.lunchen 

Equipamentos De Laboratorio LDA, TEL: 97 Local sales office 
Sasco Vcrtricb von Etektronischcn, TEL: 

6551 Follow-up an order: 
(089) 46111 

Inti Singapore. Singapore Customer Service 
Inti Germany. lIurnbaro Distributor Sales .................................................. ext. 6610 

Sasco, TEL: (0911) 204152 General Elctrns. 4 Instrmn. Corp. Pte., Ltd., 
OEM Sales ............................................................ ext. 6620 TEL: 258-7633 Inti Germany. Qulckborn All othor Information: 

Neye Enatechnik GmbH, TEL: (04106) 6121 Inti Singapore. Singapore 
Transco Elctrns. Pte. Ltd., TEL: 294-7127 PubliC Relations ................................................... ext. 5287 

Inti Germany. Schwalbach 
. Technoprojekt, TEL: (06196) 82100 Inti Spain. Barcelona 

Inti Germany. Stuttgart Hispano Elctrna. S.A.. TEL: 330 9718/330 Sales Offices & Representatives 
E.B.V. Elektronik Vertriebs GmbH, TEL: (0711) 2716 

247481 Inti Spain. Uadrld AL H~~ts ... 1II3 
Inti Germany. Stuttgart Hispano Elctrna. S.A., TEL: 01 6194108 New Interep Assocs., 205-533-1730 

R.T.G., TEL: (0711) 766428 Inti Sweden. Stockholm AZ Scottsdale 
Inti Germany. Stuttgart AB Gosta Backstrom, TEL: 08-541080 Desert Technical Sales. 602-947-8583 

Sasco. TEL: (0711) 244521 Inti Sweden, Stockholm AZ Scottsdalo 
Inti Germany. StuttGart Distributoren Interelko AB, TEL: (08) 1321 60 Natl. Semiconductor, Rocky Mountain 

Technoprojekt, TEL: (0711) 561712 Inti Switzerland. \'/ettlng8n Regional Off .• 602-941-1780 
Inti Gorrnany. Untorhachlng Elbatex AG .• TEL: (056) 265641 CA Encino 

E.B.V. Elektronik Vertriebs GmbH, TEL: (089) Inti Switzerland. Zurich Great American Rep. Co .• 213-990-4870 
61105-1 Omni Ray AG, TEL: (01) 34 07 66 CA Encino 

l:tI Germany. \'Jlesh2~en Inti Taiwan. Talpal Natl. Semiconductor, Los Angeles Regional 
R.T.G .• TEL: (06121) 527309 Strong Elctrns. Co. Ltd .• TEL: 521-8826 Off., 213-995-8335 

Inti Greoce. Thossalonlkl Inti Thailand. Bangkok CA Irvlna 
Macedonian Elctrns. Ltd., TEL: 30 68 00 G. Simonradio Co. Ltd., TEL: 234-0991 Natl. Semiconductor, Western Area Off., 714-

Inti lIolland. Arn Utrecht· Inti Turkoy, Istanbul 957-1626 
B.V. Diode, TEL: (30) 8842 14 ERA Elektronik Sanayi, TEL: 64 65 00 CA San Diego 

Inti 1I0liand. IIC33WI)k Inti United Klngdorn. nsading·Berks Nail. Semiconductor, District Sales Off., 714-
Manudax-Nederland B.V .• TEL: 04139-1252 Celdis Ltd., TEL: (0734) 58 22 11 560-8330 

Inti liang Kong. Kowloon Inti United Kingdom. Slough-Berkshire CA San Olsoo 
Manshing Color & Chemical Co. Ltd., TEL: 3- Crellon Elctrns. Ltd., TEL: (06286) 4300 S.R. Elctrns., 714-560-8330 
335121 Inti United Kingdom. lIarlow-Essex CII Santa Clara 

Inti liang Kong. \'/anchl ITT Elctrn. Svcs., TEL: (0279) 2677 Bay Tech Sales, Inc., 408-727-9404 
Alberta Elctrns. Co. Ltd., TEL: 5-283641 Inti United Kingdom. Sovono3ks-Kents CA Santa Clara 

Inti Italy. Bolcona Jermyn Distribution Ltd., TEL: (732) 50155 Natl. Semiconductor, Northwest Regional Off., 
Celdis Italiana S.p.A., TEL: 051 788078 Inti United Klngdcm. OIdham-Lancashlro 408-247-6397 

Inti Italy. Bologna A.M. Lock & Co. Ltd., TEL: (061) 652 0431/5 CA Tustin 
Cramer Italiana S.p.A., TEL: 051 4228901 Inti United Kingdom. Sundbury on ThaC1es-l.llddIBS9X Great American Rep. Co., 714-832-8113 
434368 Hawke Elctrns. Ltd., TEL: 01 979 7799 CO Aurora 

Inti Italy. 1.1113no Monaghan Sales Assocs., 303-360-0955 
Celdis Italiana S.p.A., TEL: 02 6120041 CO Engl9wood 

Inti Italy. Uliano 
Murray Consulting 

Nail. Semiconductor, District Sales Off., 303-
Cramer Italia S.p.A., TEL: 02 809326 752-1894 

Inti Italy. Uliano CT Westport 
Silverstar S.p.A., TEL: 02 4996 Murray Consulting NRG Ltd., 203-226-7527 

Inti Italy. norna 716 South Meramec Avenue CT \'/lIIon 
Celdis Italiana S.p.A., TEL: 06 4238551 St. Louis" Missouri 63105 Natl. Semiconductor, Northeast Regional 
4271550 Sales Off., 203-762-0378 

Inti Italy. Roma FL FI. Lauderdale 
Cramer Italia S.p.A., TEL: 06 5717981 National Semiconductor aXI, 305-485-6030 

Inti Italy. Torino FL I.1laml 
Celdis Italiana S.p.A., TEL: 011 3593121 

lIatlonal Semiconductor Corporation 
Nail. Semiconductor, Eastern Area Off., 305-

359369 949-3162 
Inti Italy. Torino 

2900 Semiconductor Orlvo 
FL SI. Petersburg Santa Clara. California 95051 

Cramer Italia S.p.A., TEL: 011 6192062 
408-721-5000 

aXI, 813-821-2281 
Inti Italy, Torino TELEX: 346353 GA Atlanta 

Silverstar S.p.A., TEL: 011 443275/6-442321 TI'lX: 910-339-9240 Action Component Sales, 404-393-9494 
Inti Japan, Osaka Specific prodcct Inforrnatlon: GA Atlanta 

Shinko Elec. Co., Ltd., TEL: 06-643-1241 Digital Dept. Head ................................................ ext. 5716 Natl. Semiconductor, Dixie Regional Off., 404-
Inti Japan. Tokyo Bipolar Logic ........................................................ ext. 5832 393-2626 

Fuji Elctrns. Co., Ltd., TEL: 03-816-7601 CMOS Logic .......................................................... ext. 5720 IL Arllr.gtcn Heights 
Inll J3~3n, Tollyo Interface ............................................................... ext. 5873 Delta Tech. Sales, 312-253-9440 

Inll. Rectifier Corp., Japan Ltd., TEL: 03-494- Discrete Devices ................................................... ext. 5710 IL Schaumburg 
2411 Hybrid Devices ..................................................... ext. 5854 Natl. Semiconductor, West-Central Regional 

Inti Japan. Tokyo Linear IC ..... ~ ......................................................... ext. 5717 Off., 312-397-8777 
Mareui Shoji Co., Ltd., TEL: 0422-554-6181 Advanced Linear .................................................. ext. 5884 III FI. Wayna 

Inti Japan. Tokyo Consumer Linear .................................................. ext. 5853 Advanced Camp. Sales, 219-484-0722 
Omron Tateishi Elctrns. Co., TEL: 03-436- Application englnmlng: III Indianapolis 
7172 Transducers ......................................................... ext. 6523 Advanced Camp. Sales, 317-545-6441 

Inti Japan. Tokyo Discrete ................................................................. ext. 5566 III Indianapolis 
Tokyo Denshi Kagaku Kizai Co., Ltd., TEL: Hybrid ................................................................... ext. 6264 Nail. Semiconductor, North-Central Regional 
03-255-8828 Advanced Linear .................................................. ext. 5613 Off., 317-842-5006 

Inti Korea, Seoul Consumer .............................................................. ext. 5607 IA Cedar Rapids 
Seung Junsang SA, TEL: 267-6656 Standard ............................................................... ext. 5622 Stan Clothier Co., 319-395-0245 

Inll Ualaysla. Kuala Lumpur Microprocessors ................................................... ext. 5264 KY Louisville 
Comptronics Son. BHD, TEL: 480072 MOSILSI ...................................................... ext. 6587-6523 Advanced Camp. Sales, 502-459-9895 
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National Semiconductor (Cant) TX Garland AL lIunlsvilia 
Carter Assocs., Inc., 214-276-7151 Schweber Elctrns., 205-882-2200 

TX lIouston AZ Tempo 
UD Columbia 

Carter Assocs., Inc., 713-789-1680 Anthem Elctrns., 602-244-0900 
Nail. Semiconductor, Capitol Regional Off., 

UT r,lurray AZ Tempo Baltimore: 301-995-0820; Washington: 
Monaghan Sales Assocs., 801-261-5402 Hamilton/ Avnct Elctrns., 602-894-9600 301-621-5621 

VA lIawport 118\'1S CII Canoga Park r,ID Gls:I Dcrnla 
Trimark, Inc., 804-874-2325 Schweber Elctrns., 213-999-4702 Trimark, Inc., 301-768-2800 

WII DclluvU8 CII Chatsworth r,IA Durllngton 
Meritech, Inc., 206-454-4600 Anthem Elctrns., 213-700-1000 Natl. Semiconductor, Northeast Regional Off., 

\'111 Dtllavuo CII Costa r,lasa 617-273-3170 
Natl. Semiconductor, Cascade Regional Off., Avnet Elctrns., 714-754-6050 UA Lexington 
206-453-9944 CII Costa r.lm AID Sys. Sales, Inc., 617-861-6371 

\'II r.!IIwaukcs Hamilton Electro Sales, 714-641-4159 r,lI Farmington IlIIls 
Delta Technical Sales, 414-527-3800 C., C~lyer ClI~ Natl. Semiconductor, District Sales Off., 313-

Can Drampton, Ontario Hamilton Electro Sales, 213-558-2121 553-0600 
Canadian Micro Sales, Inc., 416-453-9121 CII Hawthorna r.ll St. Joseph 

Can r.lIsslssauga, Dntulo Hamilton/ Avnet Elctrns. Rep. of Elctrn. Prods., 616-983-7702 
Natl. Semiconductor, Canadian Regional Off., CII Irvlna r,1I Scuthlltl~ 
416-678-2920 Schweber Elctrns., 714-556-3880; 213-537-Rep. of Elctrn. Prods., 313-559-1080 

Can r,lontroll, Qucbsc 4320 r,m Bloo::llngton 
Canadian Micro Sales, 514-748-6579 CII Sacn:::tnto Natl. Semiconductor, Central Area Off., 612-

Czn Ollawa, Onlarlo Hamilton/Avnet Elctrns., 916-925-2216 888-3060 
Canadian Micro SalesINSC, 613-596-1999 CII Sacrar.:::lto r.1II r,lInnupolis 

Inll Australia, eayswatcr, Vlctcrla Schweber Elctrns., 916-929-9732 Stan Clothier Co., 612-944-3456 
NS Elctrns. Pty. Ltd., TEL: 03-729-6333 CII San DlEjlO r,IO Earth City 

Inll Oolglum. Brusssis Anthem Elctrns., 714-279-5200 Cen Tech, 314-291-4230 
Natl. Semiconductor Benelux, TEL: (02) CII San DI~go r.l0 Kznus ClIy 
4661807 Hamilton/Avnet Elctrns., 714-571-7510 Natl. Semiconductor, District Sales Off., 816-

Inll Drasll. Sao PaulD CII San J:lS3 931-9600 
NS Elctrns. Do Brasil Anthem Elctrns., 408-946-8000 UO Raytown 

Inll Dsnmark. Ceptnhagc:I CA Santa Clara Cen Tech, 816-358-8100 
rlatl. Semiconductor (UK), Ltd., TEL: (01) Schweber Elctrns., 408-748-4700 IIJ Franklin Lakes 213211 CA Sunnyvale Northeast Comps. Corp., 201-891-6520 

Inll Finland. Helsinki Bell Inds., 408-734-8570 IIJ Para;:Jus Natl. Semiconductor, TEL: (0) 14 03 44 CII Sunnyvalo Nail. Semiconductor, Mid-Allantic Regional 
Inll Franco. Fantcnay-aux-noscs Hamilton/Avnet Elctrns., 408-743-3355 Off., 201-967-5300, 516-222-1543 

Nail. Semiconductor, TEL: (01) 660-8140 CA Tuslln 111.1 Albuqc&rGc3 
Inll Hang Kong. Kowloon Anthem Elctrns., 714-730-8000 Reptronix, Inc., 505-881-8001 Nail. Semiconductor Hong Kong, Ltd., TEL: 3- CA Woodland IlIlis IIY r.lclvllls 899235 Avnet Elctrns., 213-883-0000 Parallax Sales, 516-694-9090 Inll Italy. Uliano CO Englswoo~ IIY Pougbkc:psla Natl. Semiconductor S.p.A., TEL: (02) 345- Hamilton/Avnet Elctrns., 303-741-1000 Natl. Semiconductor, IBM District Sales Off., 2046/7/8/9 CO \'JhaatrldGa 914-473-8330 Inll Jzpzn. Tokyo Bell Inds., 303-779-9998 IIY ncc~:~t:r NS Japan K.K., TEL: (03) 349-0811 C1 D3nbury Electra Sales Corp., 716-461-5252 Inll KcrC3. Seoul Hamilton/Avnet Elctrns., 203-797-2853 flY Syracuse Natl. Semiconductor Hong Kong, Ltd., TEL: C1 Danbury Electra Sales Corp., 315-463-1248 267-9473 Schweber Elctrns., 203-792-3500 IIY Syracusa Inll r.laxlco. r.~axlco C1 lIorwalk Nail. Semiconductor, Empire Regional Off., Elctrna. NSC de Mexico SA, TEL: (905) 531- Harvey Elctrns., 203-853-1515 315-463-8047 1689, 531-0659 

FL AlI3J:lOnta Springs IIC Cary Inti Singapero Schweber Elctrns., Inc., 305-331-7555 Engrg. Devices Corp., 919-469-9323 Nail. Semiconductor PTE, Ltd., TEL: 652 
FL FI. Lauderdale Oil Colu::lbus 700047 Hamilton/Avnet, 305-971-3493 .-----Micro-Tec, Inc., 614-888-9761 Inti Sp21~. r.ladrld 
FL Ft. Lauderdale 011 Day ten Natl. Semiconductor, TEL: (01) 733-2954/733-

Hammond Elctrns .• 305-973-7103 Micro-Tec, Inc., 513-866-0380 2958 
FL Ft. Lac~crdala r'-011 DaytclI Inll Sweden. Skarhol::lc~ 

Pioneer Elctrns., 305-771-7520 r.;, Nail. Semiconductor, District Sales Off., 513- Natl. Semiconductor AB, TEL: (08) 970190 
FL lIolly\'loo~ ~\ 435-6886 Inll Swllzcrl3nd. \'J;lIIsoll:n-Zcrlch 

Schweber Elctrns .. Inc., 305-927-0511 

~ 
011 IIighland IIclgbts Natl. Semiconductor Switzerland, TEL: (01) 

FL Orlando Micro-Tec, Inc., 216-442-1555 830-2727 
Hammond Elctrns., 305-849-6060 011 IIlghland lIelghts Inti 1al'.'I3n. Taipei 

FL Orlando E Nail. Semiconductor, East Central Regional Natl. Semiconductor Taiwan, Ltd., TEL: 
Pioneer/Florida, 305-859-3600 ~I Off.,216-461-0191 7310393-4, 7310465-6 

FL St. Pclmburg 

lliY 
OR Bonerten Inti United Klngdo;:J. Bsdford 

Hamilton/ Avnet, 813-576-3930 Meritech, Inc., 503-644-0304 Natl. Semiconductor (UK), Ltd., TEL: 0234-
GA IIcrcro!s E' PA Ft. Washington 47147 

Hamilton/Avnet Elctrns., 404-447-7500 
C::, Nail. Semiconductor, Liberty Regional Off., Inti \'/8st Gerr:1&ny. r.lunchc:J 

GA 1I0reross 215-643-4910 Natl. Semiconductor GmbH, TEL: (089) 58 30 
Pioneer/Georgia Elctrns., 404-448-1711 m PA lIuntingdan Vall&y 81 

GA Flcreross Omega Elctrn. Sales, Inc., 215-947-4135 PR Putrto IICSVD 
Schweber Elctrns., 404-449-9170 

§, PA Pittsburgh flatl. Semiconductor 
IL !lensc~vllla Micro-Tec, Inc., 216-442-1555 

Hamilton/Avnet Elctrns., 312-860-7780 ~ TIl Knoxvllla 
Distributors IL Elk Grovo Vlllaga Action Component Sales, 615-690-1172 

0. Pioneer Elctrns., 312-437-9680 

~ 
TX Auslln 

IL Elk Grove Village Carter Assocs., Inc., 512-451-0201 AL lIuntsvllla 
Schweber Elctrns., Inc., 312-364-3750 F:r Hamilton/Avnet Elctrns., 205-837-7210 TX Dallas 

IL LOr.lbard n Natl. Semiconductor, Central Regional Off., AL lIuntsvllla 

t3 Pioneer Elctrns., 205-837-9300 R.M. Electronics, 312-932-5150 214-690-4552 

L..--..-
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National Semiconductor (Cont) IIV \'Ioodbury Can Calgary, Alberta 
Harvey Elctrns., 516-921-8700 Zentronics, 403-230-1422 

tL Rosemonl IIC Gresnsboro Can Doval. Qu:;~~c 
Advent Elctrns., 312-298-4210 

Hammond Elctrns. of Carolina, Inc., 919-275- Semad Elctrns., Ltd., 514-636-4614 
6391 

III Carmol 
IIC Gre~nsboro Can Downsvlnw, Ontario 

Hamilton/Avnet Elctrns., 317-844-9333 
Pioneer Carolina, Inc., 919-273-4441 Scmad Elctrns., Ltd., 416-663-5650 

III Indianapolis 
IIC Raleigh Can Edmonton, Albarta Advent Indiana, Inc., 317-872-4910 

Hamiltonl Avnct, 919-829-8030 Zentronics, 403-463-3014 
III Indianapolis 

OH Cleveland 
Pioneer indiana Elctrns., Inc., 317-849-7300 Can 1,1lssissauga, Ontario 

Hamiitonl Avnet Elctrns., 216-831-3500 Hamiltonl Avnet Elctrns., Ltd., 416-677-7432 IA Cedar Rapids 
011 Cleveland 

Advent Elctrns., 319-363-0221 
Pioneer Standard, 216-587-3600 Can Ottawa, Ontario 

IA Cedar Rapids 
Oil Dayton Hamiltonl Avnet Elctrns., 613-226-1700 

Schweber Elctrns., 319-373-1417 
Hamiltonl Avnet Eictrns., 513-433-0610 Can Ottawa, Ontario 

KS Ovsrland Park 
OH Dayton Semad Elctrns., Ltd., 613-772-6571 

Hamilton/Avnet Elctrns., 913-888-8900 Pioneer Standard, 513-236-9900 Ottawa, Ontario Can 1.1D Columbia OH Highland Heights Zentronics, 613-238-6411 Hamilton/Avnet Elctrns., 301-995-3500 CAM/OHIO Elctrns., 216-461-4700 
l,lD Galthorsburg OK Tulsa Can St. Laurent. Quaboc 

Pioneer Washington Elctrns., 301-948-0710 Quality Components, 918-664-8812 Hamiltonl Avnet Elctrns., Ltd., 514-331-8555 
l.lD Gaithersburg OK Tulsa Can St. Laurent. Qusbnc 

Schweber Elctrns., Inc., 301-840-5900 Radio Inc., 918-587-9123 Zentronics, 514-735-5361 
MA Bedford OK Tulsa Can Vancouver, Brilish Columbia Schweber Elctrns., 617-275-5100 Schweber Elctrns., 918-622-8000 Intek Elctrns., Ltd., 604-324-6831 1.1A Burlington OR Lake Oswego 

Lionex Inc., 617-272-9400 Bell Inds., Inc., 503-241-4115 Can Vancouv6r, British Colur:1bla 
1.1A Lexington OR Lake Oswogo Zentronics, 604-688-2533 

Harvey Elctrns., 617-861-9200 Hamiiton/Avnet Elctrns., 503-635-7850 Can Waterloo, Ontario 
r.1A Woburn PA 1I0rsham Zentronics, 519-884-5700 

Hamiiton/Avnet Elctrns., 617-273-7500 Pioneer Elctrns. Corp., 215-674-4000 
Can \'/lIIoVidale, Ontario r.ll Grand Rapids PA 1I0rsham 

Electro Sonic Inc., 416-494-1666 Hamiltonl Avnet, 616-243-8805 Schweber Elctrns., 215-441-0600 
1.11 Grand Rapids PA Pittsburgh Can \'Ilnnlpeg, l.1anltoba 

R-M Michigan, Inc., 616-531-9300 CAM/RPC Elctrns., 412-782-3770 Zentronics, 204-775-8661 
r.ll Livonia PA Pittsburgh 

Hamilton/Avnet Elctrns., 313-522-4700 Pioneer/Pittsburgh, 412-782-2300 
r.1I Livonia SC Grcnnvilin NCR Pioneer/Michigan, 313-525-1800 Hammond Elctrns. of Carolina, Inc., 803~233-
I.m Eden Pralrlo 4121 

Schweber Elctrns., 612-941-5280 Til Knoxville 
1.111 1.1lnnetonka Hammond Elctrns., 615-691-3491 NCR Corporation 

Hamilton/Avnet Elctrns., 612-932-0600 TX Addison Microelectronics Division 
1.111 r,lInnotonka Quality Components, 214-387-4949 8181 Byers Road 

PioneerlTwin Cities, 612-935-5444 TX Auslln Miamisburg, Ohio 45342 
r.l0 Earth City Hamilton/ Avnet Elctrns., 512-837-8911 513-866-7217 

Hamilton/ Avnet Elctrns., 314-344-1200 TX Auslln TELEX: 241 669 
IIJ Charry 11111 Quality Components, 512-835-0220 

Hamilton/Avnet Elctrns., 609-424-0100 TX Auslln 
IIJ Fairfield Schweber Elctrns., 512-458-8253 Sales Offices & Representatives 

Hamiiton/Avnet Elctrns., 201-575-3390 TX Dall3s 
IIJ Fairfield Pioneer/Dallas, 214-386-7300 

Lionex Corp., 201-227-7960 TX Dallas Inll Iroland, Dublin 
IIJ FalrflBld Schweber Elctrns., 214-661-5010 Nets Ltd., TEL: 450-635 

Schweber Elctrns., 201-227-7880 TX 1I0uston - IIJ Pine Brook Hamilton/Avnet Elctrns., 713-780-1771 
Harvey Elctrns., 201-575-3510 TX 1I0uston NEC Electronics U.S.A. rJF.1 AibuquBrqu9 PioneerlHouston, 713-988-5555 

i 
Bell/Century Elctrns., 505-292-2700 TX 1I0uston 

111.1 Albuquerqu9 Quality Components, 713-772-7100 NEC Electronics U.S.A. Inc. 
Hamilton/ Avnet Elctrns., 505-765-1500 TX 1I0uston Electron DiVision 

IIV Binghamton Schweber Elctrns., 713-784-3600 252 Humboldt Court 
Harvey Elctrns., 607-748-8211 TX Irving Sunnyvale, California 94086 ~ .. IIV Bullalo Hamiltonl Avnet Elctrns., 214-659-4151 408-745-6520 .. ' Summit Distrs., 716-887-2800 UT Salt Lake City TELEX: 35-7475 

"~ ". ";. 
IIV East Syracuse Bell Inds., 801-972-6969 TWX: 910-339-9539 

'l~ Hamilton/ Avnet Elctrns., 315-437-2642 UT Salt Lake City Specific product information: 
.. '.~ IIV Fairport Hamilton/Avnet Elctrns., 801-972-4300 Consumer IC's .................................................... Ken Wong 

Harvey Elctrns., 716-381-7070 \'/A Bellovue Industrial IC's .................................................. T. Takagaki Qj. IIV lIauppauga Hamiiton/Avnet Elctrns., 206-746-8750 Discrete Semiconductors ............................... Jim McAuley 

~ 
Lionex Corp., 516-273-1660 \'/A Seatlle 

L1teraturo: IIV I.lalvlllo Almac/Stroum Elctrns., 206-763-2300 
Hamilton/Avnet Elctrns., 516-454-6060 VII Brookfield Karen Maestas 

IIV Rochester Schweber Elctrns., 414-784-9020 Prlco and dGliv&ry: 

I 
Hamilton/Avnet Elctrns., 716-475-9130 \'/1 /lew Bsrlin Customer Service Dept. 

IIV Rochester Hamiltonl Avnet, 414-784-4516 Placo an ordor: 

.,~ 
Schweber Elctrns., Inc., 716-424-2222 Can Bramptcn, Ontario Customer Service Dept. 

IIV Rochester Zentronics, 416-451-9600 
Follow-up an order: Summit Elctrns. of Rochester Inc., 716-334- Can Burnaby, British Columbia 

.~ .. 8110 R-A-E Industrial Elctrns. Ltd., 604-291-8866 Customer Servic~ Dept. 

IIV Westbury Can Calgary, Alborta All other Information: 
tj Schweber Elctrns. Inc, 516-334-7474 Hamiiton/Avnet Elctrns. Ed Damour 

, ... '-----. 
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NEC Electronic:.; U.S.A. 

NEC Electronics U.S.A. Inc. 
Electronic Arrays Division 
550 E. Middlefield Road 
Mountain View, California 94043 
415-964-4321 
TWX: 910-379-6985 

Spsclllc product Inlomallon: 
LSI Products .................................................. Mike Cassidy 
BOM Products ......................................................... R. Eiler 
RAM Products ..................................................... M. McCoy 

L1teraturo: 
Marketing Services 

Prlc3 ;n~ d:II\,:ry: 
Local Field Sales Offices (preferred), or Customer Service 

Fcll:~-~~ :1I crd:r: 
Customer Service 

All oth~r InlcrClallcn: 
Marketing Services 

Sales Offices & Representatives 

Inll Australia, Prospect 
A. J. Ferguson, TEL: 269-1244 

Inll Dalclum, Bruxslles 
Betea Spri., TEL: 02 649 99 00 

Inll DcnCluk, Hcmholc 
C-88, TEL: 02-570888 

Inll Flnl2nd, IIslslnkl 
S.W. Instrs., TEL: 738265/713575 

Inll Franca, Puis 
Technology Resources S.A., TEL: 01 747 
4717 

Inll GcrCluy. Duasstldorf 
NI:C Elctrns. GmbH, TEL: 0211 3069 71 

Inll IIcllzr.d, Breda 
Famatra Benelux, TEL: 076-133457 

Inll Ileng KC:lg, KowloDlI 
S.S.1. Far East Ltd., TEL: 3-672112-3. 

Inll India. Bocbay 
Hinditron Svcs. Pvt. Ltd., TEL: 36 5 3 44 

Inll IIrul. Rlcat-Gan 
Telsys, Ltd., TEL: 482126 

Inll lIaly. r.lIlzno 
Comprel Elettronica, TEL: 02/6120641 

Inll Japzn, Osaka 
Rikei Corp., TEL: 06 (374) 1771 

Inll Japan. Tokyo 
Rikei Corp., TEL: 03-345-1411 

IlIlI Kern, Sc=~1 
Duk Sung Trading Co., TEL: 777-2325 

Inll lIemay. Strcr.:r.:clI 
Kjell Bakke, TEL: 02 711872 

Inll Spain. r.ladrld 
Belport Elctrna., TEL: 01 262 88 37/8 

Inll Swcd&lI. Yalllncby 
Teleimport AB, TEL: 8-890265 

Inll Swltzcrlznd. Zurich 
Dimos AG, TEL: 01-626 140 

Inll Swltzerlznd. Zurlc~ 
Ellyptic AG, TEL: (01) 330589 

Inll Ta I\:m , TBlp:1 
Mardel Ltd., TEL: 5943127-8 

Inll Un II.:! Klnljdc::1. r.lolncy-Surrey 
Memory Device, Ltd., TEL: 01 941 0466 

Inll Yu;oslavla. r.larlbar 
Ellyptic AG, TEL: (062) 31041 
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MANUFACTUA~RSBI DISTRIBUTORS DIRECTORY 

1UUe vDr5'lc ~fis'U:~·uralL8~o~ 
~o ccaDD vor 

Melville, NY 516-454-6400· Rochester, NY 716-424-6611 
Syracuse, NY 315-652-5000· Boston, MA 617-429-4120 
Totowa, NJ 201-785-1830 • Danbury, CT 203-797-9674 
Columbia, MD 301-995-1226· Atlanta, GA 404-449-4133 
Clearwater, FL 813-443-4514 • Pal m Bay, FL 305-725-4520 
Chicago, IL 312-595-1000· Michigan 800-323-1002 
Wisconsin 800-323-1002' Minneapolis, MN 612-572-0313 
Dallas, TX 214-931-3404· Salt Lake City, UT 801-486-4134 
Denver, CD 303-740-8300' Costa Mesa, CA 714-549-8401 
Sunnyvale, CA 415-964-1700 • 408-734-1900 
Chatsworth, CA 213-341-4411 • San Diego, CA 714-292-5693 
International 516-454-6400 Telex: 143242 DIPELEC 

NEC Electronics U.S.A. 

NEC Electronics U.S.A. Inc. 
Microcomputer Division 
One Natick Executive Park 
Natick, Massachusetts 01760 
617-655-8833 
TWX: 710-386-2110 

Sptclflc product I~fcrr.:allon: 
Memories ............................................................ Jim Kelley 
Microcomputers ............................................... David Millet 

1l;:~lIc:llcll c~Glnt:rlng: 

Contact Nearest Regional Office 

Lllmturo: 
Contact Nearest Regional Office, Sales Rep., Distributor 

Prien and delivery: 
Contact Nearest Regional Office 

Follow-up an order: 
Contact Nearest Regional Office 

Nitron 

Nitron, Inc. 
10420 Bubb Road 
Cupertino, California 95014 
408-255-7550 
TWX: 910-338-0222 

Specific product Inlomallon: 
Gate Array, Custom, Standard Products ............. Ext. 202 
Non-Volatile Memories .......................................... Ext. 202 
HiRel, Customer-Owned Tooling ........................... Ext. 201 

L1turaturo: 
Ext. 201 or 202 

Prlco and doll vary: 
Customer Service ........ _ ............. Ext. 300 & 408-255-7555 

Follow-up an order: 
Customer Service .................................................. Ext. 300 

All othar InforClallon: 
Marketing .............................................................. Ext. 202 

Sales GHices a neplesenlalivtls 

Inll Australia. Punchbo\V1 
T-Mac Elctrns., TEL: 790-24964 

Inll Austria. Vic~na 
Burisch GMBH U Co KG, TEL: 022 (Wien) 
387638 

Inll Do~rn3rk. Ccp~nhagtll 

Advanced Elctrn., TEL: 45-1-194433 

Inll Enalznd. Oxlcrdshlro 
Peter Gray Elctrns., Ltd., TEL: Henley 6543 

Inll Finland. Helsinki 
S 'II Instrs., TEL: (90) 738265 

Inll Fra~ca. Lovallols-Pcrret 
REA Radio Equipment Antares, TEL: 01-
7851111 

Inll lIaly. Uliano 
Comprel, SRL, TEL: 02 6120641 

Inll Japan. Tokyo 
Jepico Corp., TEL: (03) 348-0611 

Inll Korea. Seoul 
Duksung Trading, TEL: 777-2325, 778-3198 

Inll lIetherlands. Breda 
Tetraco, TEL: 076-222660 

Inll 1I0N3Y. StrOOr.lClCII 
AlS Kjellbakke, TEL: 02-7118 72 

Inll South Africa. Pretcrla 
Desatron (Pty) Ltd., TEL: 2711 836-3851 

Inll Spain. Ducelalla 
Interface S.A., TEL: 93-301 78 51 

Inll S\V8rlcn. Vallinaby 
Svensk Teleindustrie, TEL: 08-380320 

Inll S\Vllzerland. ZlIarlc~ 
Ellyptic AG, TEL: 01-541100 

Inll Tal\Van. Taipei 
Galaxy Far East Corp., TEL: (02) 7811895-7 

Inll United Klngdcm. Surroy 
Robin Reynolds, TEL: Ashtead (03722) 72741 

Norte~( 

Nortek 
2432 N. W. Johnson 
Portland, Oregon 97210 
503-226-3515 

Octagon Systems 

Octagon Systems Corporation 
5150 West 80th Avenue 
Westminster, Colorado 80030 
303-426-8540 

Ohio Scientific 

Ohio Scientific 
1333 S. Chillicothe Road 
Aurora, Ohio 44202 
216-562-2020 
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Oltl Semiconductor 
VII Brookfield 011 Columbus 

John G. Twist Co., 414-782-2670 Reptron Elctrns., 614-436-6675 
Can Uarkham, Ontario TX Addlscn 

RPS Elctrns., 416-474-0113 A.C.T. (Main Office), 214-980-1888 
OKI Semiconductor, Inc. Can Montreal. Quebec TX Dallas 
1333 Lawrence .Expressway, Suile 401 RPS Elctrns. (Main Office), 514-341-3663 RM Elctrns., 214-263-8361 
Santa Clara. Call1ornia 95051 Can lIepaan, Ontario WA Kent 
408-984-4842 RPS Elctrns., 613-828-1715 Shannon Ltd., 206-763-0545 
TWX: 910-33!l-050!! Inll Japan. Tokyo VII Ilew Barlln 

OKI Elec. Ind. Co. Ltd., TEL: 03/454-2111 RM Elctrns., 414-784-4420 

Sales Offices & nepresentatives 
Inll West Germany. Dusseldorf Can Pointe-Claire. Quabec 

OKI Elec. Europe GMBH, TEL: 0049/211- Future Elctrns. (Main Office), 514-694-1877 
592031 Can Pointe-Claire. Quebec 

AZ Scollsdals 
Semi-Systems AZ, 602-991-1151 

Rep~o Engrg., 514-694-1877 

CA Irvine Distributors 
Centaur Corp., 714-556-5420 

Oliver Advanced Engineering CA Los Gatos AL lIuntsvllle 
Pro Assocs. Inc., 408-358-3861 Contact, flctrns., 205-881-9321 

CA San Diego AL Huntsville 
Littlefield & Smith, 714-455-0055 RM Elctrns., 205-852-1550 Oliver Advanced Engineering. Inc. 

CO Aurora AZ Phoenix 676 \'lest Wilson Avenue 

Electrodyne (Main Office), 303-695-8903 Kachina Elctrns. (Main Office), 602-269-6201 Glandala. Call1ornia 91203 

FL Clearwater Beach AZ Tucson 213-240-0080 

Perrott Assoc., 813-443-5214;813-443-5414 Kachina Elctrns., 602-792-2223 TELEX: 194773 

FL Orlando CA Fullerton Specific product Information: 
Perrott Assoc. (Main Office), 305-275-1132 Pyramid Elctrns., 714-773-0781 Marketing & Sales Department ................... 213-240-0080 

FL Sunrise CA Irvlno 

Perrott Assoc., 305-792-2211 Ryno Elctrns., 714-557-5021 

IL Elk Grovs Villa go CA San Diego Sales Offices & Representatives 
John G. Twist Co. (Main Office), 312-593- Ryno Elctrns. (Main Office), 714-292-6022 

0200 CA San Jose CA Anaheim 

III Greenwood Eric Elctrns., 406-262-1111 Vinger Mktg., 714-630-8120 

Valentine & Assoc. (Main Office), 317-888- CA Santa Ana DE Wilmington 

2260 Pacesetter Elctrns. (Main Office), 213-299- Advanced Technology Assocs., Inc., 302-429-

III South Bend 7760 9001 

Valentine & Assoc., 219-288-7070 CA Sunnyvale IL Whoallng 

IA Ccdu Rapids Pacesetter Elctrns., 408-734-5470 Engrg. Prods. Assocs., Inc., 312-537-4860 

John G. Twist Co., 319-393-8703 CO Wheat RJdga III Indianapolis 

KS Pralrlo Vlllago A.C.T. Rocky Mountain, 303-422-9229 Engrg. Prods. Assocs., Inc., 317-894-7156 

John G. Twist Co., 913-236-4646 CT Choshlre IA Iowa Clly 

KS Wlchlla Future Elctrns., 203-272-1851 Engrg. Prods. Assocs., Inc., 319-354-5344 

John G. Twist Co., 316-686-6685 CT East Haven 1.10 Baltimore 

UA Lexington J.V. Elctrns., 203-272-1851 Advanced Technology Assocs., Inc., 301-995-

John E. Boeing Co., 617-862-2500 CT Oranga 0727 

1.11 Livonia Milgray Elctrns., 203-795-0711 UA Wallham 

Luebbe Sales, 313-477-3131 FL Yllntar Park Comark, 617-894-7000 

Mil Bloomington Milgray Elctrns., 305-647-5747 1.111 Ulnneapolls 

John G. Twist Co., 612-835-2120 GA Allanta Engrg. Prods. Assocs., Inc., 612-925-1883 

r.l0 SI. Louis 
Milgray Elctrns., 404-393-9666 VA Vienna 

John G. Twist Co., 314-432-2830 IL Arlington Halghts Advanced Technology Assocs., Inc., 703-556-

IIJ Boonton 
Reptron Elctrns., 312-593-7070 0500 

PAF Assocs., 201-335-0680 IL Lombard Inll A!!strl!. YlI~!! 

flY Albany 
RM Elctrns., 312-932-5150 Elbatex Ges.m.b.H., TEL: (0222) 86 56 11 

Reagan/Compar Albany, Inc., 518-489-4777 
IL Palallne Serie - OHM Elctrns. Inc., 312-359-5500 

IIY Smllhto\'ln Inll Balglum. Zoutl8auw 

PAF Assocs. (Main Office), 516-360-0940 
III Indianapolis Belcomp PVBA, TEL: 011/78 05 12 

........ 011 Clnclnnall 
RM Elctrns., 317-247-9701 Inll Denmark, Horsholm 

~. 
Luebbe Sales (Main Office), 513-871-4211 

KS Overland Park C-88 aps, TEL: 02* 57 08 88 

S. 011 Clevoland 
Milgray Elctrns., 913-236-8800 Inti France. Orsay 

i 
r,lD Rockville Microel "Le Parana", TEL: 907-08-24 Luebbe Sales, 216-333-0425 Milgray Elctrns., 800-257-7111 

011 Columbus MA Burlington· 
Inll Germany, Munich 

Luebbe Sales, 614-431-0474 Milgray Elctrns., 617-272-6800 
Scantec GmbH, TEL: (089) 134093 

OH Dayton MA Westboro 
Inll India, Bombay 

~ 
Luebbe Sales, 513-294-0426 Future Elctrns., 617-366-2400; 617-879-0860 

Echbee Corp., TEL: 25 34 89/25 83 41 

OR Beavorton r.11 Grand .Raplds 
Quest Mktg., 503-644-8077 RM Elctrns. (Main Office), 616-531-9300 

PA PlIIsburgh UI Livonia Omnibyte 
c:J Luebbe Sales, 412-931-0414 Reptron Elctrns. (Main Office), 313-525-2700 

---~ 

~ 
PA Southampton r.lIl SI. Paul Omnibyte Corporation 

Campbell Assoc., 215-322-6630 Gopher Elctrns. Co., 612-483-3322 245 W. Roosevelt Road, Building 1-5 

~ TX Auslln IIH lIudson West Chicago, Illinois 60185 
EMA, 512-837-0893 C & H Elctrns., 603-882-1133 312-231-6880 

~ 
TX Grapevlno IIJ I,larllon 

EMA (Main Office), 817-481-7502 Milgray Elctrns., 609-983-5010 

~ 
TX lIouston IIY East Syracus9 Sales Offices & Representatives 

EM A, 713-498-8120 Future Elctrns., 315-272-1851 

[ ... .;. UT Sail Laka Clly IIY FrBsport Inll Australia. Burwood. Victoria 

~ 
Electrodyne, 801-486-3801 Milgray Elctrns. (Main Office), 516-546-5600 Rank Elctrns. Pty. Ltd., TEL: (03) 29 3724 

VIA Renton 011 Cleveland Inti England. Ilewbury, Berkshlra t3 Quest Mktg. (Main Office), 206-223-1541 Milgray Elctrns., 216-447-1520 Measurement Systems, Ltd., TEL: 0635-45420 
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MANUr-ACTURh::RS & DISTRUaUTORS DIRlCCTORV 

Omnibyte (Cant) Plessey Semiconductors 
Can Oollon. Ontario 

MacKay Assocs .• 416-626-3805 

Inll India. lIydcrabad 
International Trade Agencies. TEL: 31543 - Plassey Semiconductors Distributors 
31216 1641 Kalm 

Inll Swcdc~. Akorsberga 
Irvine. Call1ornia 92714 CA Irvlna 

Reinstedt Computer HB. TEL: 46 76422080 
714-540-9979 Plessey Semiconductors, 714-540-9979 
TWX: 910-595-1930 

Inll SUllzerland. Zurich Can Toronto. Ontario 

Omni Ray AG. TEL: (01) 47 8200 
Appllcallon engineering: GEC Canada Ltd .• 416-364-9281 

ext. 33 
Inll Taluan. Talpsl Literature: 

Strong Elctrns. Co .• Ltd .• TEL: (02) 5218826 Lorna Roe .................................................................. ext.60 Polycore Electronics Inll West Germany, Stullgart Price and delivery: 
Claus Polack. TEL: Stuttgart 762610 Pat Dilley ................................................................... ext.49 

Follou-up an order: Polycore Electronics Inc. 

Pat Dilley ................................................................... ext.49 1107 Tourmaline Drive 

Optical Eloctronicll 
Newbury Park. California 91320 
805-498-8832 

Sales Offices & Representatives 213-991-1061 

O~lIcal EI;;ttrcillcs Inc. 
P.O. Oox 11140 AL lIuntsvllla 

Tucson. Arizona 85734 Remco. 205-883-9260 Pragmatic Designs 
602-624-8358 AZ Phosnlx 
TWX: 910-952-1283 Eltron. 602-266-2164 

AZ Scallsdala Pragmatic Designs. Inc. 

Faser TeCh. Sales. 602-948-4404 950 Benicia Avenue 

CA Gelsta Sunnyvale. California 94086 

Oscar, I.S., Associates s. C. Cubed. 714-972-4670 408-736-8670 

CA San Diego 

Oscar. I.S .• Associates. Inc. Littlefield & Smith Assocs .• 714-455-0055 

8811 Colesville Road CA Sunnyvale Precision Monolithics 
Silver Spring. Maryland 20910 Western Regional Sales Office. 408-245-9890 
301-588-4495 FL Plantallon 

Gallagher Assoc .• 305-473-2101 Precision Monolithics Inc. 
GA Duluth 1500 Space Park Drive 

Pacific Cyber/l\~etri~c 
Remco. 404-476-1730 Santa Clara. California 95050 

GA lIorcross 408-727-9222 
Southeastern Sales. 404-447-6910 TWX: 910-338-0528 

Pacific CyberlMetrix Inc. IL Elk Grova Vlllago Specific product Infarr:lIl1cn: 
6800 Sierra Court Micro Sales Inc., 312-956-1000 ext. 162 
Dublin •. California 94566 IL Schiller Park Appllcallon englnuarlng: 
415-829-8700 MidwestemRegional Sales Office. 312-678- ext. 162 

3280 Llteraturo: 
UO D:llsvlll3 ext. 186 

Panallonic 
Applied Engrg. Conslts .• 301-937-8321 PrlcD and delivery: 

1.IA fbllck ext. 171 
Wayland Engrg. Sales. 617-655-6080 Follol¥-up an order: 

Panasonic r.1I 8rlghton ext. 171 
Matsushita Electric Corporation. Industrial Division SAl Mktg. Corp .• 313-227-1786 

All other InforClallon: 
1 Panasonic Way r.m IlI~cmlnGtc~ 

ext. 162 
Secaucus. New Jersey 07094 Elctrns. Sales Agency. Inc .• 612-884-8291 
201-348-7275 f.lD Indcpendc:lca 
TWX: 710-992-8920 Engrg. Svcs. Co .• 816-254-3600 Sales Offices & Representatives 

uo SI. Louis 
Engrg. Svcs. Co .• 314-997-1515 Inll Australia, Victoria 

~ 
Percom Data 

flY Hauppauga RIFA 
Eastern Regional Sales Office. 516-273-3060 

flY Plalnvlo\V 
Inll Austria. Vienna 

Percom Data Corporation Robert Smith Assocs .• 516-681-3155 
Ing. Otto Folger. TEL: 02221 43 26 39 

Sales & Manufacturing flY Shnutslss 
Inll Dclglur.l. Voorburg 

11220 Pagemill Road Robtron. Inc .• 315-685-5731 
Bourns (~elgium) B.V .• TEL: 070-87 44 00 ~ Dallas. Texas 75243 IIY Spring Vallsy 

Inll Dcnmuk. Ilallzrup 

214-340-7081 Robert Smith Assocs .• 914-354-6067 
Tage Olsen AlS. TEL: 02-65 81 11 

IlC n21:1;~ 
Inll Eastern Eurcpa. VI::!na E 

Remco.919-787-1461 Eltrans. TEL: 0222/24 71 37 ~) 
011 Ccntcrvllla Inll Finland. lIalslnkl 

~ PhoeniJ( Digital SAl Mktg. Corp .• 513-435-3181 Insele Oy. TEL: 80/73 57 74 

011 Shaker lIelghts Inll Franca. Paris 8 
Phoenix Digital Corporation SAl Mktg. Corp .• 213-751-3633 Ohmic S.A.. TEL: 01/203 9633 

C8 
2315 North 35th Avenue 011 Zanesvllla Inll Gcrr.1zny, Stullgart 

Phoenix. Arizona 85009 SAl Mktg. Corp .• 614-454-8942 Bourns GmbH. TEL: 0711/24 29 36 

602-278-3591 PA lIunllngdcn VallGY Inll GrECce. Athens I Dick Knowles Assocs .• 215-947-5641 Germanis Co .• TEL: 01-821 5825 .. ' 
TX Arlington Inll India, Dcr::bay 

~ Pico DCllign 
w. Pat Fralia Co .• Inc .• 817-640-9101 Hind Indl. & Mercantile Corp .• TEL: 373544 

TX Auslln Inll Isrul, Tel Aviv 
W. Pat Fralia Co .• Inc .• 512-451-3325 Rapac Elctrns. Ltd .• TEL: 03-4771 15 

~ Pico Design. Inc. TX lIouston Inll lIaly. Uliano 
1333 Lawrence Expressway. Suite 340 W. Pat Fralia Co .• Inc .• 713-772-1572 Technic S.r.L.. TEL: 02/569 57 46 

Santa Clara .. California 95051 VA Lorton Inll Japan. Tokyo ,5 408-249-8090 Applied Engrg. Conslts .• 703-550-9799 Nippon PMI Corp .• TEL: (03) 234-1411 

~ 
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Precision Monolithics (Cont) 

IntI 119therlands. Voorburg 
Bourns (Nederland) B.V .. TEL: 070 87 44 00 

IntI Portugal. Lisbon 
Telectra S.A.R.L.. TEL: 19/68 60 72 

IntI Spain. Madrid 
Hispano Elctrna. S.A.. TEL: 1-619-4108 

IntI Sweden. Taby 
Bexab Electronik AB. TEL: 08-768 0560 

IntI Switzerland. Baar 
Bourns (Schweiz) AG. TEL: 042/33 33 33 

IntI Turkoy. Ankara 
Nel. Nukleer Elektronik Ltd .• TEL: 041-30 15 
10 

IntI United Klngdor.l. r.llddlasDx 
Bourns Electronics. Ltd .• TEL: 01/572 6531 

IntI Yugoslavia. Zagreb 
Unitrade/Podravka. TEL: 041-41 9284 

PREMA 

PREMA GmbH 
Robert-!(och-Strasse 10 
Mainz 42. West Germany 6500 
(061 31) 5 80 37 

Pro-Log 

Pro-Log Corporation 
2411 Garden Road 
Monterey. California 93940 
408-372-4593 
TWX: 910-360-7082 

IntI 

IntI 

IntI 

IntI 

IntI 

IntI 

IntI 

IntI 

Distributors 

Australia. Kilkenny 
Werner Elctrn. Ind .• TEL: (08) 268-2766 

Austria. VI!nna 
Walter Rekirsch Elecktronische, TEL: (0222) 
235555-0 

Belgium. lIetherlands 
Indelec. B.V .• TEL: 076 142333 or 145630 

Denmark. Coponhagen 
E. V. Johanssen Elektronik A-S, TEL: 45 183 
9022 

Finland. Kaunlalnsn 
OY Findip AB, TEL: 90-5052255 

Franco. Vorsalllss 
YREL, TEL: 956-81-42 

Germany. Duckc~uro 
Spezial-Elctrn. KG, TEL: (0 57 22) 203106 

Germany. I.lunchen 

IntI 

IntI 

IntI 

IntI 

IntI 

IntI 

IntI 

IntI 

IntI 

IntI 

Korea. Sooul 
M-C IntI. Korea. Ltd., TEL: 24228 

1I0rway. Oslo 
Elektronix AS. TEL: 02-229850 

Singapore. Singapore 
IntI. Control Sys .• TEL: f224288 

South Africa. Sandton 
Transvaal Inst. Pty. Ltd .• TEL: 406427 

Spain. 1,1adrld 
Unitronics. S.A.. TEL: 242-52-04 

Swodan. Stockholm 
Logtek Electronik AB. TEL: 770-07-25 

Swltzorland. Zurich 
Max Meier Elektronik AG, TEL: 01/491 2121 

Taiwan. Talpsl 
Multitech IntI. Corp., TEL: (02) 7681232 

Thailand. Bangkok 
Kriangpat Co. Ltd .• TEL: 251-6777 

United Kingdom. Camberlsy 
Technitron, Inc., U.K., TEL: Camberley (276) 
26517 

Quay 

Quay Corporation 
527 Industrial Way West, P.O. Box 783 
Eatontown, New Jersey 07724 
201-542-7340 

Spsclllc product Inform3l1cn: 
Consult Factory for nearest Distributor/Representative 

Raytheon Semiconductor 

Raytheon Company 
Semiconductor Division 
350 Ellis Street 
Mountain View, California 94042 
415-968-9211 
TWX: 910-379-6481 

Speclllc product Informallon: 
Linear ................................................................ J. Shu penis 
Digital .................................................................... G. Jones 
Discrete .................................................................. G. Jones 
LSI/Memory ........................................................ R. Francis 

PrlCD and delivery: 
Local Field Sales Office 

Place an order: 
Local Field Sales Office 

Follow-up an ordor: 
Customer Service 

Sales Offices & Representatives 

IntI France. Le Plassls Roblnscn 
Raytheon Semiconductor France, TEL: 631 06 
76 

IntI India. lI~w Dalhl 
C. H. Krishnan & Assocs .. TEL: 66 48 50 

Spezial-Elctrn. KG. TEL: OB9/530387 
@ 

..•• ~ '.' IntI Italy. Ramo Inll Japan. Tokyo ~ Tooh"",", S", TEL, 6-8395841-2, 837035-6 N,w J,p," R,d1o Co., Ud., TEL, 03-591-3451 

Inll Germany. r,1unchsn 
Raytheon HALBLEITER GmbH, TEL: 089/ 
539693· 

i!he vfi~t dfistrD!ij)M~OU' 
~O caU.for 

Mel~ille, NY 516-454-6400· Rochester. NY 716-424-6611 
Syracuse, NY 315-652-5000' Boston. MA 617-429-4120 
Totowa, NJ 201-785-1830· Danbury, CT 203-797-9674 
Columbia. MD 301-995-1226· Atlanta. GA 404-449-4133 
Clearwater. FL 813-443-4514' Palm Bay. FL 305-725-4520 
Chicago. IL 312-595-1000· Michigan 800-323-1002 
Wisconsin 800-323-1002' MinneapoliS, MN 612-572-0313 
Dallas. TX 214-931-3404· Salt Lake City. UT 801-486-.4134 
Denver. CO 303-740-8300' Costa Mesa. CA 714-549-8401 
Sunnyvale. CA 415-964-1700 • 408-734-1900 
Chatsworth. CA 213-341-4411 • San Diego. CA 714-292-5693 
International 516-454-6400 Telex: 143242 DIPELEC 

RCA 

RCA Solid Stato Division 
Box 3200 
Sornorvllla. lIoYl Jersoy 08876 
201-685-6000 
TWX: 710-480-9333 

Sales Olfices & Representatives 

AL lIuntsvlllo 
W. A. Brown Inst., Inc., 205-883-8660 

AL lIuntsvllla 
CSR Electronics, 205-533-2444 

At lIuntsvlllo 
RCA, 205-881-4100 

AZ Phoanlx 
Cleveland Enterprises, Inc., 602-944-4679 

AZ Scottsdale 
C. T. Carlberg & Assoc., 602-277-2808 

AZ Scottsdala 
Thom Luke Sales, Inc., 602-941-1901 

AZ Scottsdale 
RCA,602-947-7235 

CA Concord 
SLK & Company, 415-827-1270 

CA Los Altos 
RCA, 415-948-8996 

CA Los Gatas 
Hefte Inds., 408-264-8319 

CA Pasadona 

I 

: '~j" IntI Japan. Tokyo IntI United Kingdom. Essox 

" .. " __ . L-___ C_._lt_o_h_&_C_O_. _Lt_d_., _T_E_L:_(_03_}_B_63_-_76_8_8 ___ .L.. _____ Ra_y_th_e_on_Se_m_i_co_n_du_c_to_r_, T_E_L_: _(0_2_68_}_2_88_5_6_2-.1.. _________________ -I A-F Sales, 213-681-5631 
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RCA (Cant) WI r.llnncapolls TX lIouslon 
HMR, Inc., 612-888-2100 Geier & Menelaides, 713-772-0730 

CA San Diego 
r.m r.llnncapolls TX lIouslon 

RCA,612-929-0676 Southern States Mktg., Inc., 713-988-0991 
C & K Assocs., 714-279-0420 

r.10 Kansas Clly TX RIchardson 
CA Smloga Forristal-Young Sales, 816-358-6771 Carey & Assocs., 214-234-2202 

Applied Micro Tech., 408-370-3922 
UO SI. Louis UT Salt Lake Clly 

CA Sherean Oaks Forristal-Young Sales, 314-968-9975 Cleveland Enterprises of Colorado, 801-355-
RCA, 213-468-4200 liE O::13ha 8424 

CA Torrance Forristal-Young Sales, 402-333-0800 VA Arllnglon 
Allen Edwards & Assoc., 213-328-9770 rm r.l3nchoslar RCA,703-558-4161 

CA Tustin Associated Systems, 603-472-2297 \'/A Bellsvu3 
RCA,714-832-5302 flJ Cherry 11111 Western Tech. Sales, 206-641-3900 

CO Denver Langbaum Assocs., 609-778-1141 \'IA Kirkland 
Cleveland Enterprises of Colorado, 303-751- IIJ Cherry 11111 Hefte Inds., 206-821-4788 
3252 RCA, 609-338-5042 \'/A S8alUa 

CO Er.iI:a"iloi~ IIJ Cluk MAR Corp. (Manufacturers Agents Reps.), 
RCA Corp., 303-740-8441 RCA, 201-574-3550 206-575-1798 

CO \'/osll:1lnsttr IIJ r.lI. Laur~1 \'IA Spokana 
RPM Associates, 303-430-0501 Comtek, Inc., 609-235-8505 Western Tech. Sales, 509-922-7600 

CT r.lerldc:I m.1 AI~uquarqua Can Calgny. Alharla 
New England Technical, 203-237-8827 C. T. Carlberg & Assoc., 505-888-3883 RCA Inc., 403-279-3384 

FL Apopka m.1 Alb~quarqu9 Can noxdala, Ontario 
G. F. Bohman Assoc., Inc., 305-886-1882 Cleveland Enterprises, Inc., 505-265-7893 RCA Inc., 416-247-5491 

FL Enterprise IIY Bursvll!3 Can SI. Anna de Bcllavuo. Quebec 
Audia Mktg., Inc., 305-322-8327 Langbaum Assocs., 914-336-6663 RCA Inc., 514-457-9000 

FL FI. Lacdudala flY Fairport Inll BeiDler.!, Bruxtllns 
G. F. Bohman Assoc., Inc., 305-979-0008 RCA, 716-223-5240 RCA S.A., TEL: 02/720.89.80 

FL FI. Laudcrdala !lY 11ar.1~urg Inll Ilrazll. S30 Paulo 
W. A. Brown Insl., Inc., 305-776-4800 Labtronics, Inc., 716-648-0107 RCA Solid State Ltda., TEL: 210-4033 

FL Llko Park flY 1(lrk~acd Inll Franco. Bouloens 
RCA; 305-626-6350 Labtronics, Inc., 607-775-3739 RCA S.A., TEL: (01) 603 87 87 

FL r.f&lballrna /lY 1:3\'1 City Inll lIong Kong. liang Kong 
W. A. Brown Inst., Inc., 305-723-0766 Langbaum Assocs., 914-634-1141 RCA Inti. Ltd., TEL: 852-5-234-181 

FL r.lIlr.t1 IIY II. TO:lo\'landa Inll lIaly. Uliano 
Coaxial Sys. Assoc. (CSA), 305-854-0253 Labtronics, Inc., 716-693-2257 RCA SpA, TEL: (02) 65.97.048-051 

FL Orlzndo IIY Syracuse Inll r.loxleo. r,laxlco 
W. A. Brown Assoc., Inc., 305-425-5505 Labtronics, Inc., 315-454-9315 RCA S.A. de C.V.lSolid State Div., TEL: 

FL Orlando IIY Ullca (905}399-7228 

Coaxial Sys. Assoc. (CSA), 305-352-0437 Labtronics, Inc., 315-735-2153 Inll Singapore, Singapore 

FL Tcquull flY \'/8SI Ilabylon RCA Corp.lSolid State Div., TEL: 22241561 

Coaxial Sys. Assoc. (CSA), 305-746-6626 Astrorep, Inc., 516-422-2500, 201-624-4408 2224157 

GA Atlanta IlC Dcrh.r.t Inll S~edan, Solna 

W. A. Brown Inst., Inc., 404-455-1035 W. A. Brown Inst., Inc., 919-683-1580 RCA IntI. LTD, TEL: 08/83 42 25 

GA Allnta IIC r,hllhs\Ys Inll Taiwan, Talpai 

CSR Electronics, 404-396-3720 CSR Electronics, 704-847-1404 RCA Corp.lSolid State Div., TEL: 571-9171-5 

GA AII:nll 011 Colur.lbus Inll Unlltd Klngdcr.J, S~nbl!ry-a~-Thacu, r.lIddlesax 

Leonard Elliott Co., 404-875-9701 
RCA, 614-436-0036 RCA LTD, TEL: 093 27 85511 

IL Des P131r,as 011 Ccl~r.l~uS Inll \'Jest Gerozny. Ucncl!an 

RCA,312-391-4380 
Weller Elec. Sales, 614-885-7819 RCA GmbH, TEL: 08971/43047-049 

IL River Forest 
011 D3ylon Inll \'/ost Gcrr.liny, Oslflldcrn (Kcr.mat) 

Denco Sales, Inc., 312-848-5100 
Lyons Corp., 513-278-0714 RCA GmbH, TEL: 071145/4001-04 

IL nolling r,ladows 
011 Richfield Inll \'/cst Gsrozny. Qulckbcrn 

Commodore I, 312-394-5441 
Lyons Corp., 216-659-9224 RCA GmbH, TEL: 04106/2001 

OR IIl11sboro 
III Cum:! Western Tech. Sales, 503-640-4621 

Midwest Reps, 317-844-4555 PA PlIIsburgh Dislribulors 
III Ft. \'/lynl WKM Assocs., Inc., 412-892-2953 

Commodore I, 219-485-7315 SC Ccl~r.:~la AL IIcnlsvllla 
III Fort \'Iayns W. A. Brown Inst., Inc., 803-798-8070 Hamilton Avnet Elctrns., 205-837-7210 

RCA, 219-484-6460 Ttl Kn:Jxvll!~ AZ Pha.nlx 
III Indllllzpolis RCA, 615-588-2467 Kierulff Elctrns., Inc., 602-243-4101 

RCA,317-267-6375 TrI Ozk Rldoa AZ Phoenix 
KS Ov£rlzlld Park W. A. Brown Inst., Inc., 615-482-5761 Sterling Elctrns., Inc., 602-258-4531 

RCA,913-642-7656 TrI Tcllzht:::3 AZ Phc:nlx 
LA n:w Orl::ns Lester Vihon Assoc., 615-455-5767 Wyle Distribution Grp., 602-249-2232 

Carey & Assocs. TX Ad~lscll AZ Tempe 
r,1D CalclIsvllla Southern States Mktg., Inc. Hamilton Avnet Elctrns., 602-231-5100 

Robert Electronic Sales, 301-788-2380 TX Auslln AZ Tucson 
r,lD nalstcrstown Geier & Menelaides, 512-453-0275 Kierulff Elctrns., Inc., 602-624-9986 

Commercial Video Reps, 301-252-8919, 301- TX Cmolllan CA Chalsworlh 
879-1794 Digital Mktg., SW, 214-458-0025 Arrow Elctrns., Inc., 213-701-7500 

r,IA Burlington TX Dlilas CA Casla r.bsa 
New England Technical, 617-272-0434 Geier & Menelaides, 214-361-8876 Avnet Elctrns., 714-754-6051 

r,IA \'Iellnl:y TX Dallas CA Costa r.les3 
RCA, 617-237-7970 RCA Center, 214-661-3515 Hamilton Avnet Elctrns., 714-641-4107 

r.:1 IlIrr.:l~ii~;r.! TX Dzll2S CA Culver City 
RCA, 313-644-1151 Southern States Mktg., Inc., 214-387-2489 Hamilton Electro Sales, 213-558-2020 

r.lI Soulhfleld TX IIcuslclI CA EI S:~~n~D 
R. Milsk Co., 313-354-3310 Carey & Assocs., 713-460-1111 Wyle Distribution Grp., 213-322-8100 

r.m r.lInncapolis TX lIouslclI CA Irvlna 
Comprehensive Tech. Sales, 612-888-7011 Digital Mktg., SW, 713-621-0004 Schweber Elctrns. Corp., 714-556-3880 
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RCA (Cant) III Indianapolis IIY L1vsrpool 
Graham Elctrns. Supply, Inc., 317-634-8202 Arrow Elctrns., Inc., 315-652-1000 

CA Irvine 
KS Ovorland Park IIY r.lelvillo 

Wyle Distribution Grp., 714-641-1600 
Hamilton Avnet Elctrns., 913-888-8900 Hamilton Avnet Elctrns., 516-454-6000 

LA Uolalrlo IIY Rochosler 
CI\ Los Angelss 

Sterling Elctn;s., Inc., 504-887-7610 Arrow Elctrns., Inc., 716-275-0300 
Kierulff Elctrns., Inc., 213-725-0325 

1.10 Balllr.mo IIY Rochosler 
CI\ Palo Alto Arrow Elctrns., Inc., 301-247-5200 Hamilton Avnet Elctrns., 716-475-9130 

Kierulff Elctrns., Inc., 415-968-6292 1.10 Columbia IIY Rochasler 
CA Sacrar.unlo Hamilton Avnet Elctrns., 301-995-3500 Schweber Elctrns. Corp., 716-424-2222 

Hamilton Avnet Elctrns., 916-920-3150 1.10 Gaithersburg IIY \'/ostbury 
CI\ San Diego Schweber Elctrns. Corp., 301-840-5900 Schweber Elctrns. Corp., 516-334-7474 

Arrow Elctrns., Inc., 714-565-6928 1.10 Savago IIC Gre~nsboro 
CI\ San Diogo Pyttronic Inds., Inc., 301-792-0780 Kierulff Elctrns., Inc., 919-852-9440 

Hamilton Avnet Elctrns., 714-571-7510 UD TIr:1onlum IIC Ralalgh 
CA San Diego Zebra Elctrns., Inc., 301-252-6576 Hamilton Avnet Elctrns., 919-829-8030 

Kierulff Elctrns., Inc., 714-278-2112 1.11'1 Bedford IIC Wlnston-Saler:1 
CA San Diego Schwellllr Elctrns. Corp., 617-275-5100 Arrow Elctrns., Inc., 919-725-8711 

Wyle Distribution Grp., 714-565-9171 1,11'1 Daverly OH Deachwood 
CA Santa Clara Hybrid Camps., Inc., 617-927-5820 Schweber Elctrns. Corp., 216-464-2970 

Schweber Elctrns. Corp., 408-748-4700 1.11'1 Billerica OH Contorvilia 
CI\ Santa Clara Kierulff Elctrns., Inc., 617-667-8331 Arrow Elctrns., Inc., 513-435-5563 

Wyle Distribution Grp., 408-727-2500 1.11'1 DllIerlca 011 ' Cloveland 
CA Sunnyvale AW. Mayer Co., 617-229-2255 Hamilton Avnet Elctrns., 216-831-3500 

Arrow Elctrns., Inc., 408-745-6600 1,11'1 Salam OH Cleveland 
CA Sunnyval8 Sertech Laboratories, 617-745-2450 Kierulff Elctrns., Inc., 216-587-6558 

Hamilton Avnet Elctrns., 408-743-3300 1,11'1 \'Ialthar:1 011 Colur.1bus 
CI\ Tustin Sterling Elctrns., Inc., 617-894-6200 Hughes-Peters, Inc., 614-294-5351 

Kierulff Elctrns., Inc., 714-731-5711 1,11'1 Woburn 011 Day ten 
CO D~nver Arrow Elctrns., Inc., 617-933-8130 Hamilton Avnet Elctrns., 513-433-0610 

Arrow Elctrns., Inc., 303-758-2100 1,11'1 Woburn 011 Solon 
CO Denver Hamilton Avnet Elctrns., 617-935-9700 Arrow Elctrns., Inc., 216-248-3990 

Kierulff Elctrns., Inc., 303-371-6500 1.11 Ann Arbor OK Tulsa 

CO Englewood Arrow Elctrns., Inc., 313-971-8220 
\ 

Kierulff Elctrns., Inc., 918-252-7537 

Hamilton Avnet Elctrns., 303-740-1000 1.11 Grand Rapids OR IlIl1sboro 

CO Thornton Hamilton Avnet Elctrns., 616-243-8805 Wyle Distribution Grp., 503-640-6000 

Wyle Distribution Grp., 303-457-9953 1,11 Livonia OR Lako OSWCDO 

CT Danbury Hamilton Avnet Elctrns.; 313-522-4700 Hamilton Avnet Elctrns., 503-635-8157 

Hamilton Avnet Elctrns., 203-797-1100 1.11 Livonia PA 1I0rshar.1 

CT Danbury Schweber Elctrns. Corp., 313-525-8100 Schweber Elctrns. Corp., 215-441-0600 

Schweber Elctrns.Corp., 203-792-3500 1.111 Eden Prairie PA l,lonro3vlll9 

CT Wallingford Schweber Elctrns. Corp., 612-941-5280 Arrow Elctrns., Inc., 412-856-7000 

Arrow Elctrns., Inc., 203-265-7741 1.111 Edina PA Philadelphia 

CT Wallingford Arrow Elctrns., Inc., 612-830-1800 Herbach & Rademan, Inc., 215-426-1700 

Kierulff Elctrns., Inc., 203-265-1115 1.111 Edina TX Austin 

FL FI. La u ~~rda 13 Kierulff Elctrns., Inc., 612-941-7500 Hamilton Avnet Elctrns., 512-837-8911 

Arrow Elctrns., Inc., 305-776-7790 1.111 1.1Innetonka TX Austin 

FL Ft. Lauderdale Hamilton Avnet Elctrns., 612-932-0600 Kierulff Elctrns., Inc., 512-835-2090 

Hamilton Avnet Elctrns., 305-971-2900 1.10 Earth City TX Austin 

FL 1I0ilywood Hamilton Avnet Elctrns., 314-344-1200 Sterling Elctrns., Inc., 512-836-1341 

Schweber Elctrns. Corp., 305-927-0511 
1.10 1,1aryland Heights TX Dallas 

FL Orlando 
Kierulff Elctrns., Inc., 314-739-0855 Arrow Elctrns., Inc., 214-386-7500 

Chip Supply, 305-275-3810 
1.10 SI. Louis TX. Dallas 

Arrow Elctrns., Inc., 314-567-6888 Kierulff Elctrns., Inc., 214-343-2400 
FL Palm Bay 

1111 1.1anchestor TX Dallas 
:-- Arrow Elctrns., Inc., 305-725-1480 

Arrow Elctrns., Inc., 603-668-6968 Schweber Elctrns. Corp., 214-661-5010 

! FL SI. Petersburg IIJ Cherry Hili TX Dallas 
Hamilton Avnet Elctrns., 813-576-3930 Hamilton Avnet Elctrns., 609-424-0110 Sterling Elctrns., Inc., 214-243-1600 

t~ FL SI. Petersburg 

I~ Kierulff Elctrns., Inc., 813-576-1966 
IIJ Fairfield TX Houslo~ 

Arrow Elctrns., Inc., 201-575-5300 Hamilton Avnet Elctrns., 713-975-3515 
FL Wlntor Park IIJ Fairfield TX Iiouston 

I 
Milgray Elctrns., Inc., 305-647-5747 Hamilton Avnet Elctrns., 201-575-3390 Kierulff Elctrns., Inc., 713-530-7030 

GA IIcrcross IIJ Fairfield TX 1I0uston . ,: Arrow Elctrns., Inc., 404-449-8252 Kierulff Elctrns., Inc., 201-575-6750 Schweber Elctrns. Corp., 713-784-3600 ' -,'. :" 

,",: -~" GA 1I0rcross IIJ Fairfield TX Houstc~ 

i;~' 
Hamilton Avnet Elctrns., 404-447-7503 Schweber Elctrns. Corp., 201-227-7880 Sterling Elctrns., Inc., 713-627-9800 

GI\ 1I0rcross IIJ 1,10orBStown TX Irving 
Schweber Elctrns. Corp., 404-449-9170 Arrow Elctrns., Inc., 609-235-1900 Hamilton Avnet Elctrns., 214-659-4111 

J •. IL D8nsc~vlll3 111.1 Albuquerque TX Stallord 

19 
Hamilton Avnet Elctrns., 312-860-7700 Arrow Elctrns .. Inc., 505-243-4566 Arrow Elctrns., Inc., 713-491-4100 

IL ChIcago m.l Albuquarqua UT Salt Lake City ,., Newark Elctrns., 312-638-4411 Hamilton Avnet Elctrns., 505-765-1500 Hamilton Avnet Elctrns., 801-972-2800 
IL Elk Grova Villag9 111.1 Albuquer~u9 UT Salt Lako City 

I~ 
Kierulff Elctrns., Inc., 312-640-0200 Sterling Elctrns., Inc., 505-884-1900 Kierulff Elctrns., Inc., 801-973-6913 

IL Elk Grove Village IIY Bullalo UT Salt Lako City 
Schweber Elctrns. Corp., 312-364-3750 Summit Distrs., Inc., 716-884-3450 Wyle Distribution Grp., 801-974-9953 

'?tt~. IL Schaur:1burg IIY Easl Syracuse \'/1'1 Dallsvu3 

[ .. ~ 
Arrow Elctrns., Inc., 312-893-9420 Hamilton Avnet Elctrns., 315-437-2641 Arrow Elctrns., Inc., 206-643-4800 

III Carr:1el IIY Farr:1ingdala WI\ Bellavua 
Hamilton Avnet Elctrns., 317-844-9333 Arrow Elctrns., Inc., 516-694-6800 Hamilton Avnet Eictrns., 206-453-5874 

t Ei III Indianapolis IIY Fresporl \'11\ Dell~v~3 

f 
Arrow Elctrns., Inc., 317-243-9353 Milgray Elctrns., Inc., 516-546-6000 Wyle Distribution Grp., 206-453-8300 

I 
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MANUFACYURG:~qS rz. DISTRIBUTORS DIRECTORY 

RCA (Cont) Inll Chilo. Sanllaga Inll 1.laxlca. !.Ioxlco 
Raylex Ltda. Ray tel. SA 

\'/A SC31113 
Inll Colombia. Dogala Inll 1.laxlco. 1.laxlco 

Robert E. Priebe Co .• 206-682-8242 
Miguel Antonio Pena Pena Y Cia. S. En C. Sprint SA 

\'/A TukwllJ 
Inll Colombia. Dogola Inll I.laxleo. 1.13Xlco CUy 

Kierulff Elctrns .• Inc .• 206-575-4420 
Electronica Mo~erna Elctrna. Remberg. SA de C.V. 

\'/1 I.ltquon 
Inll Color.:bla. Dogola Inll I.hxleo. 1.laxlco CUy 

Taylor Elec. Co .• 414-241-4321 
Jose E Marulanda Montoya Partes Electronicas. SA 

\'/1 Ilsw D~rlln 
Inll Cosla Rica. San Josa Inll IIc~al. Kalhrnandu 

Hamilton Avnet Elctrns. 
Electro-Impex. SA Continental Commercial Distributors 

Inll Cosla Rica. San Joss Inll Ilcllmland Anllllss. Curacao \,/1 Oak Cr£~k 
Arrow Elctrns .• Inc .• 414-764-6600 

Gallito Tecnico. S.A. EI Louvre. S.A. 
Inll Cosla Rica. S2:1 Joss Inll lIow Zealand. Wclllngion 

\'II \'/aukcshJ J. G. Valldeperas. S.A. 
Kierulff Elctrns .• Inc .• 414~784-8160 

A W A NZ Ltd. 
Inll Ocnrnnk. Dallcrup 

Can Durnaby. Drlllsh ColuClbla Ta!le Olsen AlS. TEL: 02/65 81 11 
Inll IIIcaragua. 1.l3nagua 

R.A.E. Indl. Elctrns .• Ltd .• 604-291-8866 Inll Dcr.tlnlcan Republic. Santa Domingo 
Comercial F.A. Mendieta, S.A. 

Can Calcuy. Albarta Humberto GarCia, C. por A. 
Inll !lemay. Oslo 

Hamilton Avnet Elec., 403-230-3586 Inll Ecuador. Guayaquil 
Natl. Elektro AlS, TEL: (472) 64 49 70 

Can Calgary. Alberla Elecom, S.A. 
Inll Panama. n~~. cf. Panar.ta 

L. A. Varah. Ltd .. 403-276-8818 Inll Egypt Cairo 
Tropelco, S.A. 

Can III 1:1 ilion. Onlzrlo Sakrco Enterprises, TEL: 744440 Inll Pm;~ay. Asu~clcn 

L. A. Varah, Ltd., 416-561-9311 Inll EI Salvador. San Salvador 
Compania Commercial Del Paraguay, S.A. 

Can I.Usslssauga. Onlzrlo Raio Electrica, S.A. Inll Peru. LI::ta 

Hamilton Avnet (Canada) Ltd., 416-677-7432 Inll EI Salvador. San Salvador Arven S.A. 

C:n r.:c~lrc~1. Qu:~:c RadiO Parts, S.A. Inll Peru. Lim 

Cesco Elctrns., Ltd., 514-735-5511 Inll Finland. Kerava Deltron S.A. 

Czn Ilc~e:n. Ontario Telercas OY, TEL: 0/248.055 Inll Phllillplnss. 1.latro I.lanlla 

Hamilton Avnet (Canada) Ltd., 613-226-1700 Inll Franca. Anlany Philippine Elctrn. Inds .• Inc. 

Can Quebec City. Quthsc Almex S.A., TEL: (01) 666 21 12 Inll Phillpplnu. !.Ialro 1.lanIla 

Cesco Elctrns., Ltd., 418-524-4641 Inll Franca. Lovallols PerrBI Semitronics 

Can SI. Laurtlll. Quc~ec Radio Equipments Antares S.A., TEL: (01) Inll Pcrlugal. Lisbon 

Hamilton Avnet (Canada) Ltd., 514-331-6443 758 11 11 Telectra Sari, TEL: 68.60.72-75 

C;n Vancouver. Brlllsh Colur.lbl~ Inll Franco. Savros Inll Singapore 

L. A. Varah, Ltd., 604-873-3211 Tekelec Airtronic S.A., TEL: (01) 534.75.35 Edward Eu & Co., Ltd. 

Czn \'/lIIowdala. Onlarlo Inll Grecco. Alh~as Inll Soulh Africa. Dunswarl 

Electro Sonic, Inc., 416-494-1666 Semicon Co., TEL: 3253626 Allied Elctrn. Comps. (PTY) Ltd., TEL: (011) 

Can \·/lnnlp:~. I.la:lllcha Inll Gualcmzla. Gcalsr.1ala Clly 528-661 

L. A. Varah, Ltd., 204-633-6190 Electronica Guatemalteca Inll Soulh Korea. R:~u~lIc of. Seoul 

Inll ArCtllllna. DC:~DS Aires Inll GuaICr.13Ia. GualCr.11la Clly Panwest Co., Ltd. 

Eneka S.A.I.C.F.1. Tele-Equipos, S.A. Inll Soulh Kcrea. Rspubllc ef. Scoul 

Inll Argenllna. Du:nos Alros Inll II a III. Porl-Au-PrlnC9 Tong Jin Trading Co. 

Galli Hnos, S.A.C.1. e Inm. Societe Haitienne D'Automobiles, S.A. Inll Spain. Darcelona 

Inll ArGs~lIr.a. Du~nos Aires 
Inll lIolland. Aalsr.:car Electrica Comercial Colominas S.A., TEL: (03) 

L.A.D.E., S.R.L. 
Inelco Nederland BV, TEL: (02977) 2 88 55 253.20.07 

Inll Argc:lllna. B~tnos Aires 
Inll lIoliand. Eindhoven 1::11 Sp:llI. r.l:~rl~ 

Radiocom S.A. 
Vekano BV, TEL: (40) 81 0975 Kontron S.A.. TEL: 1/729.11.55 

Inll Arct:tllna. D:::los Aires 
Inll lIunduras. San Pc~ro Sula Inll Sri Lanka. Color.1bo 

Tecnos S.R.L. 
Francisco J. Yones Ceylon SVC & Sup. Co. 

Inll Australia. Ry~al::m8 II.S.\'/. 
Inll Bellg Kong Inll Surlnzl:I. Paramaribo 

A W A Microelectronics 
Gibb Livingston & Co., Ltd. Kirpalani's Ltd. 

Inll Auslralia. \'/alcrlco. II.S.\'/. 
Inll liang Keng. Kowloon Inll Surln3r:l. Parar.:arlbo 

Amtron Tyree 
Chinam Assocs. Surinam Elctrns. 

Inll Hong KUlig. Kowloon 
Inll Auslrla. Vlelllla Hong Kong Elctrn. Comps. Co. 

Inll Swede:.. Siockholm 

Bacher Elektronische Gerate GmbH. TEL: Inll Ic~13n~. Rayklavlk 
Ferner Elctrns. AB. TEL: 08/80 25 40 

0222/8356460 Inll Switzerland. Zurich 
~---

Georg Amundason, TEL: 81180 
Inll Panaca. Panll:la Inll India. Danlialore 

Baerlocher AG. TEL: (01) 42.99.00 

Sistelcom, S.A. Photophone (Comel) Inll T21\"12n. Talptl 
~......., 

Inll Dahzr.1u. lIassau Inll Indonssla. Jakzrta Dml Delta Engrg. Ltd. ~ 
Home Furniture Company Ltd. NVPD Soedarpo Corp. Inll T:I1':::lI. T:I~:I 

~ Inll Darbados. Brldgslown Inll Israel. Tel Aviv Haw Sheng Elec. Co., Ltd. 
Da Costa & Musson Ltda. Aviv Elctrns., TEL: 03-494-450 Inll Thailand. Dangkok ~) 

Inti Balglul:I. DruxcII:s Inll lIaly. Busa dl Vigonza Anglo Thai Engrg. Ltd. p;p 
Inelco (Belgium) S.A., TEL: 02/216.01.60 IDAC Elettronica SpA, TEL: (049) 72.56.99 Inll Trinidad. Porl-of-Spaln § Inll e:rr:::~3. Ib::1l11c~ Inll lIaly. Clnlstllo Dalur.1o Kirpalani's Ltd. 
DeFontes TV Centre LASI Elettronica SpA, TEL: (02) 61.20.441-5 Inll Turkey. Ankara 

~ Inll Drazll. r.hnlus Inll lIaly. Uliano Teknim Co. Ltd., TEL: 27.58.00 
Comercial Bezerra Ltda., TEL: (092) 232-5363 Eledra 3S SpA, TEL: (02) 349751 Inll Unllcd Klngdcm. lIarlow. Essax 

Inll Brazil. Rtella Inll lIaly. Uliano I.T.T. Elctrn. Svcs., TEL: Harlow (0279) 26777 
C8 Organizacao Distribuidora E Representacoes Silverstar Ltd., TEL: (02) 49.96 Inll Unlled Kingdom. lIarlow. Essax 

Ltda., TEL: (081) 224-2229 Inll lIaly. TortDr£lo Lido (To) VSI Elctrns. (U.K.) Ltd., TEL: Harlow (0279) 

~ Inll Brazil. RID de Janeiro DEDO Elettronica SpA, TEL: 861/78.134 29666 
Saturno Brasileiro Importacao Exportacao Inll Japan. Tckyo Inll Unllc~ Klr.g~c::t. IIl1chln. IIcrtfcrdshlra 
Ltda., TEL: (021) 243-4744 Okura & Co. Ltd. ACCESS Elctrn. Components Ltd .• TEL: 

Inll Brazil. Sao Paulo 1:111 I.laxlco. r.l~xlco Hitchin (0462) 31 221 
Panamericana Commercial Importadora Ltda., Enrique Devesa Ramos Inll Unlt:~ Klnc~e::1. Savc~czks. Kc:1I @ 
TEL: (011) 222-3211 Inll l.taxlcD. l.lulcD Jermyn Distribution, TEL: Sevenoaks (0732) -.: 

Inll Chlla. Sanll2go Mantenimiento E Instalaciones 450144 S Amplitel Ltda. Internacionales, S.A. Inll Unllc:! Klngdcr.1. Slaugh. Derks 

~ Inll Chlla. Slnlilgo Inll I.lexlco. I.taxlco Crellon Elctrns. Ltd., TEL: Burnham 
Industria de Radio y Television S.A. (IRT) Mexicana de Bulbos, S.A. (06286)4434 

'----
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RCA (Cant) 
Reticon RIFA 

IntI United Kingdom, Slough, D6rkshlre . Reticon Corporation RIFA AB 
Macro Mktg. Ltd., TEL: Burnham (06286) 345 Potrero Avenue 11 Bromma 
4422 Sunnyvale, California 94086 Sweden, 

IntI Uruguay, 1.10ntavldoo 408-738-4266 
American Products S.A. (APSA), TEL: 594210 TWX: 910-339-9343 

Inll Vonuluola, Caracas Rocltwell International 
Benavides, P., S.R.L. Specific prcducl Informallon: 

IntI Vanozusla, Caracas 
George Hansell 

Rockwell International 
Dinaradio, C.A. Appllcallon englnmlng: Microel~ctronic Device Division 

Venozuela, Caracas 
Cameras ........................................................... John Sku ria P.O. Box 3669, 3310 Miraloma Avenue IntI 

Tele-Cuba, S.A. 
Analog .................................................................. Tim Small Anaheim, California 92803 
Image Sensor .............................................. Andy Anderson 714-632-3729 

IntI \'Iasl Garr:lany, Drolalch bel Frankfurl Lltoralura: TWX: 910-591-1654 
Spoerle Elctrn. KG, TEL: 06103/3041 Bobbie Stern 

IntI \'Iosl Germany, r.logllngon Prlca and delivery: 
Elkose GmbH, TEL: 07141/4871 Bobbie Stern Sales Offices & Representatives 

IntI \'Iesl Gorr.Jany, lIurnbarg Follow-up an ordor: 
Beck GmbH & Co., Elektronik Bauelemente Bobbie Stern Inl1 Brazil, Sao Paulo 
KG, TEL: 0911/34961-66 All olhor Informallon: 

Hybrid, TEL: (011) 220-1470 

Inll Wasl Germany, Pulzbrunn bel Uunchen Alex Findlay 
Inl1 England, Brlghlon-Sussax 

Sasco GmbH, TEL: 089/46111 Pelco Elctrns Ltd., TEL: 44 0273-722155 
Inl1 Finland, Helsinki 

IntI \'Inl Germany, Qulckborn 
Micronor, TEL: 90 803 1965 

ECS Hilmar Frehsdorf Elctrn. Components Distributors 
Inl1 Heng Keng. Quarry Bay Service, TEL: 04106/71058-59 

Caduceus Ltd., TEL: 5-632113-8 
IntI Vlasl Garmany, Qulckborn IntI Auslralla, Burwood, Vlclorla Inl1 India, lIew Deihl 

Alfred Neye Enatechnik GmbH, TEL: 041061 A.J.F. Sys. & Comps. Pty., Ltd., TEL: 288- Danfoss India, Ltd., TEL: 384698 
6121 4044 

Inl1 Israel, Zahala 
Inl1 Yugoslavia, Ljutljana IntI lIuslrla, \'lIen RN Elctrns. Agebcues Ltd., TEL: 03 471659 

Avtotehna, TEL: 317 044 Othmar Lackner, TEL: (0222) 53-11-85 Inl1 Taiwan, Talpal 
pn mo Piedras Inl1 B8lglum. Bruxell8s Multitech IntI. Corp., TEL: 02 7681232 

Kelvinator Sales of Puerto Rico, Inc. Inelco, TEL: (02) 660 00 12 

IntI Danmark, Copenhagen 
Scandinavian Supply, TEL: (01) 83 50 90 Distributors 

Rei/Data IntI Finland, lIelslnkl 
Havulinna Oy, TEL: (3580) 5052255 IntI Australia, Sydney 

IntI France, Sevras 
GES Pty, Ltd., TEL: 439-2488 

RCI/Data Tekelec Airtronic, TEL: (01) 027 75 35 Inl1 Austria, Wlen 
1992 Lakewood Road 

Inll Germany, '.Iunchen 
W. Moor GmbH, TEL: 43 (222) 85 86 46 

Toms River, New Jersey 08753 Inl1 Denmark, SlIkeborg 
201-341-5592 

Opteltec, Div. Neumuller GmbH, TEL: (089) Micronor, TEL: 45 (06) 83 60 08 
61181 

Inl1 Franca, 1I0itzeim 
IntI Germany. Uunlch System Contact, TEL: (88) 782089 

EG & G Reticon, TEL: 089 91 80 60 Inl1 France, Rungls Cedex 
RELMS Inll Israul, Tal Aviv System Contact, TEL: (01) 867 1258 

Telsys Ltd., Elctrn. Engrg., TEL: 4 82126-7,8 Inll Germany, Berlin 
IntI Italy, Uliano System Kontakt, TEL: 49 (030) 88 22 110 

Relational Memory Systems (RELMS) Eledra 3S SPA, TEL: (02) 34 93 041 Inl1 lIaly • ..,lIano 
1180 Miraloma Way IntI Roma Dott. Ing G. De Mico S.P.A., TEL: 39 (02) 65 
Sunnyvale, California 94086 Eledra 3S SPA, TEL: (06)812 73 24 3131 
408-732-5520 IntI Japan, Yokohama Inl1 Italy, Torino 
TWX: 910-379-0014 Tokyo Electron Ltd., TEL: 03-343-4411 Dott. Ing. G. de Mico S.P.A., TEL: 39 (011) 87 

IntI lIathsrlands, Amslsrdam 
8243 

Inelco, TEL: (02977) 28855 Inl1 Japan, Osaka 
Distributors Kyokuto Boeki Kaisha, Ltd., TEL: (06) 344-

IntI /l9W Zealand, Aukland 1121 
Professional Elctrns. Ltd., TEL: 493-029 

Inl1 Japzn. Osaka IntI lIustralla, Malalda 
Protronics Pty. Ltd., TEL: (08) 212 3111 

IntI 1I0rway, Oslo Matsushita Elec. Trading Co., TEL: (06) 204-
Nordisk Elektronik (Norge) AlS, TEL: (02) 5563 

IntI France, Asnleres 470276 Inl1 Japan, Osaka 
Metrologie, TEL: (1) 791.44.44 IntI Soulh Africa, Proloria Nihon Unicon, Inc., TEL: 06-374-0051 

IntI India. Bombay Electronic Bldg., TEL: 78-9221/6 Inl1 Japan, Tokyo 
Micronic Devices, TEL: 468170 IntI Swedan. Siockholm Kyokuto Boeki Kaisha, Ltd., TEL: (03) 244-

Inll Israul, Tol-Aviv Nordisk Elektronik AB, TEL: (08) 63 50 40 3803 
Vectronics Ltd., TEL: 234424, 228472, Inll Switzsrland, Zurich Inl1 JaDan, Tokyo 
246312 Industrade AG, TEL: (01) 363 22 30 Marubeni Corp., TEL: 282-3446 

Inll Ja~an, Tokyo IntI Unilsd Kingdom, Berks Inl1 Japan, Tokyo 

Nihon Teksel Co., Ltd., TEL: (03) 461-5121 EG & G Reticon, TEL: (0734) 788666 Matsushita Elec. Trading Co., TEL: (03) 435-

Inti Soulh IIfrica, Pinagowrlo 4552 
Inl1 Japan. Tokyo Radiokom, TEL: (011) 789-1400 

Nihan Unicon, Inc., TEL: (03) 388-1921 
Inll Spain, Barcelona Riehl Time Inl1 Japan. Tokyo 

Interface S.A., TEL: (3) 301 7851 Nissho Elctrns., Ltd., TEL: (03) 355-8398 
IntI Swaden, Siockholm Riehl Time Corporation Inl1 /letherlands. Breda 

A.B. Gosta Backstrom, TEL: (46) 08/54 1080 53 South Jefferson Road Famatra, TEL: (076) 13 3457 
Inl1 Unllad Kingdom, Bucks, England Whippany, New Jersey 07981 Inl1 Horway. Slabbekk 

Rapid Recall, Ltd., TEL: (6285) 24961 201-887-4141 Micronor, TEL: 47 (02) 54 5130 
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MANUFACTURERS 8. DISTRIBUTORS DUFUECTOIFlV 

Rockwell International (Cant) 1.10 Grandvlo\V OK Tulsa 
R. R. Burton & Assocs., 816-763-5385 Schweber Elctrns., Inc., 918-622-8000 

Inti Spain. r.hdrld 1.10 r.laryland IIslghts PA IIorsham 

Comeltasa, TEL: 754-4530 R. R. Burton & Assocs .• 314-434-1678 Schwebcr Elctrns., Inc., 215-441-0600 

Inti S\Veden. Stockholm IIY Dlnghamton PA Plltsburgh 

Micronor, TEL: 46 (08) 15 67 85 Precision Sales, 607-648-8833 Schweber Elctrns., Inc., 412-782-1600 

Inti Switzerland. Zurich IIY Cammack TX Austin 

Aumann & Co. AG, TEL: (01) 53 54 00 ERA Inc., 516-543-0510 Schweber Elctrns .• Inc., 512-458-8253 

Inti \'/ost Germany. Dad Frl:drlchshall IIY Liverpool TX Dallas 

System Kontaki, TEL: 49 07136 5031 Precision Sales, 315-451-3480 Schweber Elctrns., Inc., 214-661-5010 
IIY Pltlsford TX Ilouston 

Precision Sales, 315-381-2820 Schweber Elctrns., Inc., 713-784-3600 

Sanfmn 
IIY PI~as2nt Valley \'JI Drookfield 

Precision Sales. 914-635-3233 Schweber Elctrns., Inc., 414-784-9020 
IIC Raleigh 

Sanken Electric Company. Ltd. J & B Sales. Inc .• 919-772-3546 
1-22-8 Nishi-Ikebukuro 011 Dayton 

Semi Processes Toshima-ku. Tokyo The Lyons Corp., 513-278-0714 
986-6151 011 RIchfield 
TELEX: 0272-2323 The Lyons Corp., 216-659-9224 
Sp&clflc product Infcrmatlcn: OR Portland 

S£::II Precosses Inc. 

In United States call: Northwest Marketing Assocs., 503-297-2581 
1885 IIcrm3n "vc~~, 

Energy Electronic Products PA Broomall 
Santa Clara. California 95050 

6060 Manchester Avenue L. D. Lowery, 215-356-5300 
408-988-4004 
n'lX: 910-330-0025 

Los Angeles, California 90045 TX Dallas 
(213) 641-9322 Technology Sales, Inc .• 214-380-0200 
TWX: 910-328-6161 UT Salt Lake City 

Waugaman Assocs., Inc., 801-254-0570 
Sales Offices & Representatives 

\'JA DcllavU8 

Sonyo Northwest Marketing Assocs., 206-455-5846 AL Huntsville 
J. R. Associates, 205-830-2130 

AZ Phoenix 

Sanyo Semiconductor Corporation Distributors Bob Anderson Co .• 602-266-2070 

7 Pearl Court CA Gardell Grove 

Allendale, New Jersey 07401 AL Iluntsvllls Eisco, 213-533-1255, 714-891-4621 

201-825-8080 Schweber Elctrns., Inc., 205-882-2200 CA r.llsslcn Vlelo 

TELEX: 135138 SANYOSEMI ALNJ CA Canoga Pzrk Semi Processes Inc., 714-586-2146 
Schweber Elctrns., Inc., 213-999-4702 CA Palo Alto 

CA Irvlna Nor-Cal Assocs., 415-961-8121 

SEcQ Technology 
Schweber Elctrns., Inc., 714-556-3880 FL Coral Springs 

CA Sacrar.:cnto H.A., Inc., 305-752-7520 
Schweber Elctrns., Inc., 916-929-9732 FL Luga 

SEEO Tcchnelo:lY. Inccrpcratc~ CA Santa Clua H.A., Inc., 813-595-8170 
1849 Fertuna Drive Schweber Elctrns., Inc., 408-748-4700 IL Roiling 1,13adows 
Szn Joss. Callfernla !l5131 CT Danbury Sieger Assocs., 312-991-6161 
4011-942-1 !lllO Schweber Elctrns., Inc., 203-792-3500 IA 1113wat~a 

FL AItIr.1cnta S~rlnDs Gassner & Clark Co., 319-393-5763 

Sales Offices & Representatives 
Schweber Elctrns., Inc., 305-331-7555 KS Wichita 

FL Hollywood CARE,316-68'1-1107 
Schweber Elctrns., Inc., 305-927-0511 I.1A \'/8SI Boylston 

AZ Scottsdale GA lIorcross Compatible Comps. Inc., 617-835-3614 
Tusar, 602-998-3688 SChweber Elctrns., Inc., 404-449-9170 1.11 Dttrolt 

CA CanoGI Park IL Elk Grove VIIIIG3 J.C. Hofstetter Co., 313-533-7788 
Balzer/Wolf, 213-888-7432 Schweber Elctrns., Inc., 312-364-3750 r.m Bloor.:lngton 

CA Cesta Una IA Cedar Rzplds Sieger Assocs., 612-884-7788 
Balzer/Wolf, 714-979-1775 Schweber Elctrns., Inc., 319-373-1417 

IIH Uanchcster -
CA San Diego KS Overland Park Semi Processes Inc., 603-424-5111 

Balzer/Wolf, 714-292-5946 Schweber Elctrns., Inc., 913-492-2921 
CA Scn~yvzl3 UD Gaithersburg 

IIJ Springfield r 
Taarcom, Inc., 408-730-9595 Schweber Elctrns., Inc., 301-840-5900 

Gebhardt Assoc., 201-376-4415 ~; 
CO \'/hutrldG8 I.IA Bodford /lY Dlngh3r.lpton @ 

Waugaman Assocs., Inc., 303-423-1020 Schweber Elctrns., Inc., 617-275-5100 
Precision Sales, 607-648-8833 

FL [leu n:IC:l r.lI Lh·t~13 
IIY Llverpoal 

~ Lawrence Assocs., Inc., 305-368-7373 Schweber Elctrns., Inc., 313-525-8100 Precision Sales, 315-451-3480 .: 
FL CI:m.atcr r.m E~.n Pralrl3 IIY PltIsfcrd 

Lawrence Assocs., Inc., 813-584-8110 Schwebcr Elctrns., Inc., 612-941-5280 Precision Sales, 716-381-2820 @ 

FL \'/est r.ltlbol:rna 1,10 Earth City IIY PI~uznt Valley ® Lawrence Assocs., Inc., 813-724-8294 Schweber Elctrns., Inc., 314-739-0526 Precision Sales, 914-635-3222 

IL Arllnglon 1151ljbls fill l.1anchastcr OH Dayton ~ 
Micro Sales, Inc., 312-956-1000 Schweber Elctrns., Inc., 603-625-2250 J. C. Hofstetter Co., 513-296-1010 

Q' III Flo \'Iayna IIJ Falrflsld OH r,lcdlna 

Arete Sales Inc., 219-485-2375 Schweber Elctrns., Inc., 201-227-7880 J. C. Hofstetter Co., 216-241-4880 V,i? 
IA Cedar Rapids IIY Rocl:sstcr OR Porlland /111 

Cahill, Schmitz & Cahill, Inc., 319-377-8219 Schweber Elctrns., Inc., 716-424-2222 Hood Engineering Sales Inc., 503-244-0760 

I 
r.~'\ Il:rll:;litc~ [lY \'Icst~cry PA Drcc::l!II 

Mill-Bern Assocs., Inc., 617-273-1313 Schweber Elctrns., Inc., 516-334-7474 T.C.A. Associates, 215-353-2022 
r.!1 !lavl lie RII:I;h PA Pittsburgh 

Action Component Sales, Inc., 313-349-3940 Schweber Elctrns., Inc., 919-876-0000 J. C. Hofstetler Co., 412-327-1410 
r.:l1 SI. Paul 011 Dcachuood TX Arlington 

Cahill, Schmitz & Cahill, Inc., 612-646-7217 Schweber Elctrns., Inc., 216-464-2970 W. Pat Fralia Co. Inc., 817-640-9102 
1.10 Euth Clly 011 Daylen TX Austin 

Micro Sales, Inc., 314-739-7446 Schweber Elctrns., Inc., 513-439-1800 W. Pat Fralia Co. Inc., 512-451-3325 

-----: 
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Semi Processes (Cant) 1,1A l.1endon Follow-up an ordor: 

ADD Elctrns. Corp., 617-478-4200 Customer Service ............................................ Donald Rose 

TX Stallord 111.1 Albuqusrquo 

W. Pat Fralia Co. Inc., 713-491-9336 Bell Inds., 505-292-2700 

WA lloIIsvU9 IIY East Syracuse Sales Offices & Representatives 
Hood Engineering Sales Inc., 206-453-9375 ADD Elctrns. Corp., 315-437-0300 

Inll Austria, Vienna 011 Oaylon 

Othmar Lackner, TEL: 0222 531185 Bell Inds., 513-434-8231 

Inll llelglur.1. Brussols OR Lako Oswogo Inll Belgium, Brunllos 

Auriema N.V., TEL: (02) 52362 95 Bell Inds., 503-241-4115 SGS-ATES Componenti Elettronici SpA, TEL: 

Inll Dcnr.1uk, lIardrup TX Addison 02-3432439 

Henckel Elektronik, TEL: 011 452 385791 
Active Compo Technology, 214-980-1888 Inll Denmark. lIorlov 

Inll England, Bucklnghamshlro TX Auslln 

Hunter Elctrn. Compo Ltd., TEL: 6286 65421 
ACT Austin, 512-452-5254 

SGS-ATES Scandinavia AB, TEL: 02-948533 

Inll England, nudhlll, Surray TX 1I0usion Inll Finland, Kaanlopllrl 

Tranchant Elctrns. Ltd. Active Compo Technology, 713-496-4000 SGS~ATES Scandinavia AB, TEL: 90-881395/6 

Inll Finland, Espoo UT Salt Lake City 

OY Atomica A.B., TEL: 42 35 33 
ACT Utah, 801-942-6505 Inll Franco, Paris 

Inll Franco, Anlony Csdox UT Salt Lake City SGS-ATES France S.A., TEL: 5842730 

Almex SA, TEL: (1) 66621 12 Bell Inds., 801-972~6969 

Inll Israol. namal-Gan \'JA Bsllavuo 
Inll Gormany, Berlin 

M.R.B.D. Ltd., TEL: 03-736479, 732624 
Bell Inds., 206-747-1515 

Sales Office, TEL: 030-3622031/2 

Inll lIaly, I.1l1ano \'II Waukesha Inll G8rmany, lIaldling 

Adrep SA, TEL: 02 404 4046/7/8 Bell Inds., 414-784-0235 

Inll Japan, Tokyo Inll Auslrla, Vienna 
SGS-ATES Deutschland Holbeiter 

Hirel Co., Ltd., TEL: 03-260-8401 Othmar Lackner, TEL: 0222 531185 
Bouelemente GmbH, TEL: 08092-691 

Inll I!alherlands. lIaallen Inll Belgium. Ilrussels Inll Garmany, Langonhagon 

Techmation Elctrns. B.V., TEL: 4189 2222 
Auriema N.V., TEL: (02) 52362 95 Sales Office, TEL: 0511-772075/7. 

1:11 !!enny, Oslo Inll Donmark. lIardrup 

Eltron AlS, TEL: 02-4628 70 
Henckel Elektronik, TEL: 011 452 385791 liill GiiTr:i3iiY. f,'iiiichun 

Inll Scolland, Lanarkshlro 
Inll England, Ilucklnghamshlro Sales Office, TEL: 089-582047/8 

Phoenix Elctrns. Ltd., TEL: (0555) 892393 
Hunter Elctrn. Compo Ltd., TEL: 6286 65421 Inll Germany, lIurnburg 

Inll Swedan, Valllngby 
Inll England. nodhlll, Surray 

teleimport ab, TEL: (08)89 02 65 
Tranchant Elctrns. Ltd. 

Sales Office, TEL: 0911-49645/6 

Inll Switzerland, Zurich 
Inll Finland, Espoo Inll Gormany, Siuligart 

ENA AG., TEL: 64 5757 
OY Atomica A.B., TEL: 42 35 33 Sales Office, TEL: 0711-713091/2 

Inll \'/osl Germany,. Berlin 
Inll Franco, Anlony Codax 

Aktive elektronik GmbH, TEL: 306 84 5078 
Almex SA, TEL: (1) 666 21 12 Inll Hong Kong, KovJloon 

Inll \'Iosl Germany, lIamburg 
Inll Isml, namal-Gan SGS-ATES Singapore (Pte) Ltd., TEL: 3-

Microscan GmbH, TEL: 406 30 5067 
M.R.B.D. Ltd., TEL: 03-736479, 732624 662625 

Inll \'/osl Germany, r,1arllnsrled (1,1unlch) 
Inll lIaly, Uliano 

Atlantik Elektronik GmbH, TEL: (089) 857 
Adrep SA, TEL: 02 4044046/7/8 

Inll lIaly, Agrale Brlanza 

2086 
Inll Japan. Tokyo 

IntI. Hdqtrs., TEL: 039-65551 

Inll \'/osl Germany, Vlersen (Dusseldorf) 
Hirel Co., Ltd., TEL: 03-260-8401 Inll lIaly, Aurals Drlanza 

Mostron GmbH, TEL: 02162 17024 
Inll I/olherlands, Haallon 

Techmation Elctrns. B.V., TEL: 4189 2222 
Export Sales Office, TEL: 039-6555287 

Inll 1I0may, Oslo Inll lIaly, Flnnze 

Distributors Altron AlS, TEL: 02-46 28 70 Sales Office, TEL: 055-4377763 

Inll Scolland, Lanarkshlro 

AL lIunlsvlllo Phoenix Elctrns. Ltd., TEL: (0555) 892393 Inll lIaly, I.1l1ano 

Contact Elctrns. Inc., 205-881-9321 Inll Swudan, Valllngby SGS-ATES Componenti Elettronici SpA, TEL: 

AZ TCr:1pa teleimport ab, TEL: (08) 89 02 65 02-4695651 

Bell Inos., 602-966-7800 Inll Swllzerlmnd, Zurich 

CA Cuperllno ENA AG., TEL: 64 5757 
I~!I IIl!Y. f!~!:!! 

Western Microtechnology, 408-725-1660 Inll \'Jesl Garr.l3ny. Ilerlln 
Sales Office, TEL: 06-8392848 

CA Gardena Aktive Elektronik GmbH, TEL: 306 84 5078 Inll lIaly, Torino 

Bell Inds., 213-515-1800 Inll \'/osl Garmany, lIamburg Sales Office, TEL: 011-531167 
! CA Los Angelss Microscan GmbH, TEL: 406 30 5067 

Elmo Semiconductor, 213-465-2163 Inll \'losl Germany, 1.1arllnsrlad (l.1unlch) Inll l.1oxlco, I.~oxlco Clly 

CI\ Rnsevllla Atlantik Elektronik GmbH, TEL: (089) 857 Mexel, TEL: 905-575-7868 

Bell Inds., 916-969-3100 2086 

CA San Diego Inll \'Iosl Gerr:1sny, VlersBn (Dusseldorf) 
Inll 1I0rway, Oslo 

Bell Inds., 714-268-1277 Mostron GmbH, TEL: 02162 17024 
SGS-ATES Scandinavia AB, TEL: 2-607222 

CA Sanla Ana Inll Singapore, Singapore 
"" 

Pacesetter Elctrns. USA Inc., 213-299-7760, SGS-ATES Singapore (Pte) Ltd., TEL: 

714-557-7131 SGS-ATES Semiconductor 2531411 

CA Sunnyval9 
Bell Inds., 408-773-1100 SGS-ATES Semiconductor Corporation 

Inll Swaden, I,larsla 

CA Sunnyvala 240 Bear Hill Road 
SGS-ATES Scandinavia AB, TEL: 0760-40120 

Pacesetter Elctrns. USA Inc., 408-734-5470 Waltham, Massachusetts 02154 Inll United Kingdom, Aylesbury-Ilucks 
CA Venlura 617-890-6688 SGS-ATES (United Kingdom) Ltd., TEL: 0296-

Bond' Electro Sales, 805-653-6487 TELEX: 923495 5977 
CO Whoal Ridg9 Spaclflc producl Informllon: 

Bell Inds., 303-424-1985 Product Marketing ......................................... Jack Dauber 
FL Orlando 

Chip Supply Inc., 305-275-3810 
Appllcallon englncsrlng: 

Applications .................................................. J. Lampasona Distributors 
IL Chicago Llisraluro: 

Bell Inds., 312-982-9210 Sales Department ............................................. Anne Smith 
IL Holfr:Jan Eslzlos Placo an ordor: Inll r,lexlco, I.laxlco Clly 

Intercomp~ 312-843-2040 Sales Department ....................................... Ruben Sonnino Mexel, TEL: 905-575-7868 
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SGS-ATES Semiconductor (Cant) 

~-------------,---------

U&'ue ';fi~·J: (b]us'U:fr"fi[(;j)QJ'Q:o~ 
io G:a~3 ':;:O~jI 

Melville, NY 516-454-6400· Rochester, NY 716-424-6611 
Syracuse, NY 315-652-5000' Boston, MA 617-429-4120 
Totowa, NJ 201-785-1830' Danbury, CT 203-797-9674 
Columbia, MD 301-995-1226' Atlanta, GA 404-449-4133 
Clearwater, FL 813-443-4514' Palm Bay, FL 305-725-4520 
Chicago, I L 312-595-1000· Michigan 800-323-1002 
Wisconsin 800-323-1002' Minneapolis, MN 612-572-0313 
Dallas, TX 214-931-3404· Salt Lake City, UT 801-486-4134 
Denver, CO 303-740-8300' Costa Mesa, CA 714-549-8401 
Sunnyvale, CA 415-964-1700·408-734-1900 
Chatsworth, CA 213-341-4411 • San Diego, CA 714-292-5693 
International 516-454-6400 Telex: 143242 01 PELEC 

Sharp Electronicn 

Sharp Electronics Corporation 
10 Sharp Plaza, P,O, Box 588 
Paramus, New Jersey 07652 
201-265-5600 
TELEX: 134-327 

Sicmena 
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~~f\NUr-ACTURE:RS & DISTAU3UTORS DIRECTORV 

Signeticn 

Signotics Corporation 
811 East IIrquos IIvo., P.O. Box 409 
Sunnyvala, California 94006 
408-739-7700 
TWX: 910-339-9283 

Spaclflc product Infomatlcn: 
Analog .""".",.""".""."""" ... """." ... " 408-746-5724, 5725 
Bipolar LSI "'''''''''''''''''''''''''''''''''''''''''''''''''' 408-746-1816 
Bipolar Memory,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,, 408-746-3564 
MOS Memory. ,,",,""""""""""" """""""". 408-746-1756 
CMOS Gate Arrays """"""'"'''''''''''''''''''''''' 408-746-2194 
Logic "'"'''''''' ,,,""" ,," """"'''''''''' ". '"'''''''' ". 408-746-1617 
Microprocessor """""""'"'''''''".".,,''''''''''''' 408-746-2254 
Microsystems ""'" """ ""." ... "."""" "" """". 408-746-2137 
Military "'"'''''''''''''''''''''''''''''''''''''''''''''''''''' 916-924-6047 
Philips/Euro-Products """'''''''''''''''''''''''''''' 408-746-1338 

IIppllc3t1o~ cnclnccrlng: 
Analog """""''''''''''"."'',,.,,'',,'','''''''''' 408-746-5724, 5725 
Bipolar LSI """""""'''''''''''''''''''''''''''''''''''''' 408-746-1816 
Bipolar Memory"",,,.,, ... ,,,,,, ............. ,,.,,,,,,,,. 408-746-3564 

MOS Memory""""""""""""""""""""",,,,,, 408-746-1756 
CMOS Gate Arrays """"""""""'"'''''''''''''''' 408-746-2194 
Logic """""""""""'".""""""." .. ",, .. ,, .. ,,.,, ... 408-746-1617 
Microprocessor ""."""""" .. """"""""""""_. 408-746-2254 
Microsystems """"""" ... ".""."".",,."'''',, .... 408-746-2137 
Military""""",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,. 916-924-6047 
Philips/Euro-Products """""".,,""""""""'" 408-746-1338 

LIt~raturo: 

Publication Services .",,""'"'''''''''''''''''''''''''' 408-746-2111 

Sales Offices & Representatives 

AL IIuntsvilla 
Elctrn. Sales, Inc" 205-533-1735 

liZ Photnlx 
Signetics Sales Office, 602-265-4444 

CII CZ:loga Park 
Signetics Sales Office, 213-340-1431 

CA Cupcrtl~o 

Signetics Sales Office, 408-725-8100 
CII Inglz·.1ood 

Signetics Sales Office, 213-670-1101 
CA Irvln3 

Signetics Sales Office, 714-833-8980 
CA San Dlt;o 

Mesa Engrg., 714-278-8021 
CA Szn Diego 

Signetics Sales Office, 714-560-0242 
CD lIurora 

Signetics Sales Office, 303-751-5011 
CT Danbury 

Signetics Sales Office, 203-744-3722 
CT Yal~svll18 

Kanan Assoc" 203-265-2404 
FL LlghlhouS8 Point 

Signetics Sales Office, 305-782-8225 
GA IIlIanla 

Signetics Sales Office, 404-953-0067 
IL Elk Grove Vllla09 

Micro-Tex, Inc., 312-640-9633 
IL SCh3Ur.1~crg 

Signetics Sales Office, 312-843-7805 
III FI. \'/ayr.s 

Insul-Reps, Inc" 219-482-1596 
HI Indianapolis 

Insul-Reps, Inc" 317-842-5203 
III Kokor:lo 

Signetics Sales Office, 317-453-6462 
1,\ Co~u nzplds 

Comstrand Inc" 319-377-1575 
KS I(anus Clly 

B.C, Elctrn, Sales, 913-342-1211 

KS Ovtrl&nd Puk 
Signetics Sales Office, 913-341-8181 

KS Wichita 
B.C. Elctrn. Sales, 316-942-9840 

r,1D Baltlmoro 
Micro-Camp, Inc" 301-247-0400 

f.1D Glan Burnla 
Signetics Sales Office, 301-787-0220 

r.IA Reading 
Kanan Assocs" 617-944-8484 

r.1A \'/oburn 
Signetics Sales Office, 617-938-1000 

r.1I Dloomlleld IIlIIs 
Enco Mktg., 313-642-0203 

r,m Edina 
Signetics Sales Office, 612-835-7455 

r.10 SI. Louis 
B.C, Elctrn. Sales, 314-731-1255 

IIJ Chmy 11111 
Signctic:; Sal:::; Offico, 60Q-665-5071 

IIJ Piscataway 
Signetics Sales Office, 201-981-0126 

rm IIlbuquarqua 
Power Entprs" 505-298-1918 

IIY Ithaca 
Bob Dean, Inc" 607-257-1111 

IIY Liverpool 
Signetics Sales Office, 315-451-5470 

IIY f.lslvlll9 
Signetics Sales Office, 516-752-0130 

IIY \,/zpplnG~rs Falls 
Signetics Sales Office, 914-297-4074 

I:C nal:lgh 
Signetics Sales Office, 919-851-2013 

OH \'/orlhlnglon 
Signetics Sales Office, 614-888-7143 

OR IIl11sbcro 
Western Tech, Sales, 503-640-4621 

Ttl Grccnvlll3 
Signetics Sales Office, 615-639-0251 

TX Auslln 
Signetics Sales Office, 512-458-2591 

TX Dallas 
Signetics Sales Office, 214-661-1296 

UT Salt Laka Clly 
Electrodine, 801-486-3801 

VA Lynchburg 
Micro-Camp, Inc" 804-237-6221 

\,/A Spokana 
Western Tech, Sales, 509-922-7600 

\'/A \'/ccdlnvella 
Signetics Sales Office, 206-483-1988 

\,/1 \'Jaukcsha 
Micro-Tek, Inc., 414-542-5352 

Czn Elcblccko, Ontario 
Signetics Canada, Ltd" 416-626-6675 

Czn Polnlo-Clalra, Qucbnc 
Signetics Canada, Ltd.lLtee., 514-697-3385 

Dislribulors 

AL 

AL 
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Signetics (Cant) 1,1A Woburn PA Plltsburgh 
Hamilton/Avnet Elctrns., 617-273-7500 Arrow Elctrns., 412-856-7000 

CA Irvine 
1,11 Ann Arbor PA Plltsburgh 

Wyle Distribution Grp., 714-979-2125 
Arrow Elctrns., 313-971-8220 Pioneer/Pittsburgh, 412-782-2300 

1,11 Grand Rapids TX Austin 
CA San Diego 

Hamilton Avnet Elctrns., 616-243-8805 Hamiiton/Avnet Elctrns., 512-837-8911 
Anthem Elctrns., 714-279-5200 

1,11 Livonia TX Austin 
CA San Dlago Hamilton/Avnet Elctrns., 313-522-4700 Quality Comps., 512-835-0220 

Hamiiton/Avnet Elctrns., 714-571-7510 1,11 Livonia TX Dallas 
CA Szn Diogo Pioneer Elctrns., 313-525-1000 Hall-Mark Elctrns., 214-341-1147 

Wyle Distribution Grp., 714-565-9171 1.11 Livonia TX Dallas 
CA San Jose Schweber Elctrns., 313-525-8100 Hamiltonl Avnet Elctrns., 214-659-4111 

Anthem Elctrns. Inc., 408-946-8000 UII Edan Prairie TX Dallas 
CA Santa Clara Schweber Elctrns., 612-941-5280 Quality Comps., 214-387-4949 

Schweber Elctrns., 408-496-0200 Mit Edina TX Dallas 
CA Santa Clara Arrow Elctrns., 612-830-1800 Schwcber Elctrns., 214-661-5010 

Wyle Distribution Grp., 408-727-2500 ",It 1.1Innetonka TX Houstcn 
CA Sunnyvale Hamiiton/Avnet Elctrns., 612-932-0600 Hamilton/Avnet Elctrns., 713-780-1771 

Arrow Elctrns., 408-745-6600 1.10 Earth Clly TX lIouston 
CA Sunnyvale Hamiltonl Avnet Elctrns., 314-344-1200 Quality Comps., 713-772-7100 

Hamiiton/Avnet Elctrns., 408-743-3366 1.10 Sf. Louis TX lIouston 
CO Denver Arrow Elctrns., 314-567-6888 Schweber Elctrns., 713-784-3600 

Arrow Elctrns., 303-758-2100 1111 Uanchcstor UT Sail Lake Clly 
CO Denver Arrow Elctrns., 603-668-6968 Hamiiton/Avnet Elctrns .• 801-972-4300 

Wyle Distribution Grp., 303-457-9953 ItJ Cherry Hili \'/A Dellcvu3 
CD Englewood Hamiiton/Avnet Elctrns., 609-424-0100 Arrow Elctrns., 206-643-4800 

Hamiiton/Avnet Elctrns., 303-740-1000 IIJ Fairfield \'/A nall~Vl!3 

CO Thornton Hamiiton/Avnet Elctrns., 201-575-3390 Hamiiton/Avnet Elctrns., 206-453-5844 
Wyle Distribution G rp., 303-287-9611 ItJ Falrfiold \'IA Dall3vu3 

CT D!~~!!ry Schweber Elctrns .• 201-227-7880 Wyle Distribution Grp., 206-453-8300 
Hamiiton/Avnet Elctrns., 203-797-2800 ItJ l.1oorostown \'/1 I/ow Derlln 

CT Danbury Arrow Elctrns., 609-235-1900 Hamiltonl Avnet Elctrns., 414-784-4510 
Schweber Elctrns., 203-792-3500 flJ Saddlebrook \'/1 Oak Creek 

CT \'Iallingford Arrow Elctrns., 201-797-5800 Arrow Elctrns., 414-764-6600 
Arrow Elctrns., 203-265-7741 111.1 Albuquerque Can Calgary. Albnta 

FL Ff. Laudardala Hamilton/Avnet Elctrns., 505-765-1500 Hamilton Avnet Elctrns., 403-230-3586 
Arrow Elctrns., 305-776-7790 Ity Buffalo Can OOVlnsvlow, Ontario 

FL Ff. Lludsrdal3 Summit Distrs., 716-887-2800 Cesco Elctrns., 416-661-0220 

Hamiiton/Avnet Elctrns., 305-971-2900 Ity East Syracuse Can Ulsslssauga, Ontario 

FL lIollywood Arrow Elctrns., 315-652-1000 Hamiiton/Avnet Elctrns., 416-677-7432 

Schweber Elctrns., 305-927-0511 flY East SyracuSB Can 1.1Isslssluga. Ontario 

FL Palm Bay Hamilton/Avnet Elctrns .• 315-437-2642 Zentronics. 416-451-9600 

Arrow Elctrns., 305-725-1480 Ity FarCllngdale Can l.lontr03l. Quthec 

FL Sf. Petersburg Arrow Elctrns., 516-694-6800 Cesco Elctrns., 514-735-5511 

Hamiltonl Avnet Elctrns., 813-576-3930 Ity Liverpool Can l.1ontreal. Quobec 

GA Atlanta Arrow Elctrns., 315-652-1000 Zentronics Ltd., 514-735-5361 

Schweber Elctrns .• 404-449-9170 Ity l,lBlvllls Can Ollawa, Ontario 

GA lIorcross - Hamiltonl Avnet Elctrns., 516-454-6012 Cesco Elctrns., 613-729-5118 

Arrow Elctrns., 404-449-8252 Ity Rochester Can Ollawa. Ontario 

GA Itorcross Arrow Elctrns., 716-275-0300 Hamiiton/Avnet Elctrns., 613-226-1700 

Hamiiton/Avnet Elctrns., 404-447-7500 
Ity Rochester Can Ollawa. Ontario 

IL Bensenville 
Hamiiton/Avnet Elctrns., 716-475-9130 Zentronics Ltd., 613-238-6411 

Hamilton/Avnet Elctrns., 312-860-7700 
Ity Rochester Can Ql!sbcc Clly. Ontario 

Schweber Elctrns., 716-424-2222 Cesco Elctrns., 418-524-4641 
Il CMCijjil Ity \'Iestbury Can Villa Sf. Laurent. Quobec 

Bell Inds., 312-982-9210 
Schweber Elctrns .• 516-334-7474 Hamiltonl Avnet Elctrns .. 514-331-6443 

IL Elk Grove 
IIC Gre:nsbcro Inti Argentina. Buanos Aires 

Schweber Elctrns., 312-364-3750 
Pioneer Elctrns., 919-273-4441 Fapesa I,y.c., TEL: 652-7438/7478 

IL Schaumburg ItC Raleigh Inti Australia. Adelaide 
Arrow Elctrns .• 312-893-9420 Hamiiton/Avnet Elctrns., 919-829-8030 Philips Inds.-Elcoma, TEL: (08) 45-0211 

III Indianapolis IIC Wlnston-Saler.! Inti Australia. Brlsbana 
Arrow Elctrns., 317-243-9353 Arrow Elctrns., 919-725-8711 Philips Inds.-Elcoma, TEL: (07) 277-3332 

III Indianapolis 011 Beschwood Inll Australia. LanD-Cove II.S.\'/. 
Hamilton Avnet Elctrns., 317-844-9333 Schweber Elctrns., 216-464-2970 Philips Inds.-Elcoma, TEL: (02) 427-0888 

III Indianapolis OH Centervilla Inll Australia. Perth 
Pioneer Elctrns., 317-849-7300 Arrow Elctrns., 513-435-5563 Philips Inds.-Elcoma, TEL: (09) 277-4199 

KS Overland Park 011 Cisveland Inll Auslrla. \'Jlsl1 
Hamiiton/Avnet Elctrns., 913-888-8900 Hamiiton/Avnet Elctrns., 216-831-3500 Osterreichische Philips, TEL: 93 26 22 

UO Baltlmcro 011 Cisveland Inti BBlgluCl. Drussels 
Arrow Elctrns., 301-247-5200 Pioneer Standard Elctrns., 216-587-3600 M.B.L.E .• TEL: 523 00 00 

I.1D Gaithersburg 011 03ylon Inti Brazil. Sao Paulo 
Pioneer Washington Elctrns., 301-948-0710 Hamiltonl Avnet Elctrns., 513-433-0610 Ibrape, TEL: (55) 011 211-2600 

1.10 Gallhersburg OH Dayton Inll Chlls. S2n1l3g~ 
Schweber Elctrns., 301-840-5900 Pioneer Standard Elctrns., 513-236-9900 Philips Chilena S.A., TEL: 39-4001 

UD ColuClbla 011 Solon Inll ColuC'lbla. Dogola 
Hamilton/Avnet Elctrns., 301-995-3500 Arrow Elctrns., 216-248-3990 Sadape S.A., TEL: 600600 

UA Bedford OK Tulsa Inll OcnCluk. Kobenh3vn 
Schweber Elctrns., 617-275-5100 Quality Comps., 918-664-8812 Miniwatt AlS, TEL: (01) 69 16 22 

1.1A Burlington OR Lake Oswego Inll Finland. Helsinki 
Lionex Corp., 617-272-9400 Hamiltonl Avnet Elctrns., 503-635-8831 Oy Philips Ab, TEL: 1 72 71 

MA \'Ioburn PA HorshaCl Inti France. Paris 
Arrow Elctrns., 617-933-8130 Schweber Elctrns., 215-441-0600 R.T.C., TEL: 355-44-99 
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Signetics (Cont) 

Inll Gcm:my. limburg 
Valvo, TEL: (040) 3296-1 

Inll Grosca. Alhcns 
Philips S.A. Hellenique, TEL: 915-311 

Inll liang Kong 
Philips Hong Kong Ltd., TEL: 12-245121 

Inll India. DOr.lbay 
Peico Elctrns. & Elec. Ltd. Elcoma Div., TEL: 
295-144 

Inll Indonosla. Jakarla 
P.T. Philips-Ralin Elctrns .. TEL: 581058 

Inll Israel. Tel Aviv 
Rapac Elctrns., Ltd., TEL: 477115-6-7 

Inll lIaly, r.lllano 
Philips S.p.A., TEL: 2-6994 

Inll J;p;n. Tc~yo 
Signetics Japan, Ltd., TEL: (03) 230-1521 

Inll Korea. Seoul 
Philips Elect Korea Ltd., TEL: 44-4202 

Inll r.lexlco. r.luxlco Clly 
Elctrna. S.A. de C. V., TEL: 533-1180 

Inll rlelh:rlz::ds. Eindhoven 
Philips Nederland B.V., TEL: (040) 79 33 33 

Inll IID\:I Zcal2nd. Auckland 
Philips Electrical Ind. Elcoma, TEL: 894-160 

Inll !lomay. Oslo 
Norsk AIS Philips, TEL: 47-2-336270 

Inll Peru. L1r.l3 
Cadesa, TEL: 628599 

Inll Phlllppinos. r.lakala-mzal 
Philips Indl. Dev., Inc., TEL: 868951-9 

Inll Pcrlugal. Lisbon 
Philips Portuguesa SARL, TEL: 68 31 21 

Inll Singapore. Singapore 
Philips Singapore Pte., Ltd., TEL: 538811 

Inll So~lb Africa, Johlnn3sbcrg 
E.D.A.C. (Pty), Ltd., TEL: 24-6701-3 

Inll Splln. DuccleRa 
Copresa S.A., TEL: 329 63.12 

Inll S\:Icdcn. Siockholr.l 
Elcoma A.B., TEL: 08/67 97 80 

Inll S\:IlIzcrland. Zurich 
Philips A.G., TEL: 01/44 22 11 

Inll Talw3n. Talpgl 
Philips Taiwan, Ltd., TEL: (02) 563-1717 

Inll Thallznd. Bangkok 
Saeng Thong Radio, Ltd., TEL: .34985/36980 

Inll Unllcd KIr.gdcl:I. London 
Mullard, Ltd., TEL: 01-580 6633 

Inll Uruguay. l.1onlcvld:o 
Luzilectron S.A., TEL: 943 21 

Inll VCnZU&13. C:ncas 
Industrias Venezolanas Philips S.A., TEL: 
239-8180 

Silicon General 

Silicon General, Inc. 
11651 Monarch Street 
Garden Grove, California 92641 
714-892-5531 
TELEX: 69-2411 
TWX: 910-596-1804 
Specific product Infcrmallan: 

John Power 
Ap~lIc3t1clI t~GIr.t:rlng: 

John Power 
Lllmlura: 

Inside Sales 
Price Ind delivery: 

Liz Nicolai, Western Area 
Joe Castellano, Eastern Area 

Fellow-up In order: 
Liz Nicolai, Western Area 
Joe Castellano, Eastern Area 
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Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inti 

Inll 

Inll 

I roll 

Inll 

MANUr-ACTURERS III DISTf':lIBUTOfFlS IDIA[2C"fO~lV 

Sales Offices & nepresentatives 

Argsnlina. Duenas Alros 
VEL srI., TEL: 46-2211 

Auslralla. Prospecl 
A.J. Distrs., TEL: 2691244 

Auslrla. \'/icn 
Othmar Lackner Elect., TEL: 531185 

Belgium. lIassell 
Heynen b.v., TEL: 210006 

Dsar.:ark. Cc~cnh3g&n 
E. V. Johanssen Elcctronik, TEL: (01) 839022 

England. Londan 
Power Technology. TEL: 734-866766 

Finland. Espoo 
Panta-Tuote OV, TEL: (90) 5985.25 

Franco. Paris 
Radio Equip.-Antares, TEL: 758-11-11 

Gcrr.lzny. r.lucchsn 
Astronic GmbH, TEL: 309031 

Gtrr.:3ny, Uunch~n 
Neumuller GmbH, TEL: 61181 

lIong Kong. KC\:Iloan 
Tektron Elect. Ltd., TEL: 856199 

Indl3, Bc:::hay 
Zenith Electronics, TEL: 384214 

Isml. Tcl Aviv 
Talviton Elctrns. Ltd., TEL: 44-45-72 

lIaly. r.lonza 
Exhibo Italiana S.P.A., TEL: 360021 

Japan. TDkyo 
Hakuto Co., Ltd., TEL: 03-502-2211 

r:"lh~rl.nds. Gtnnz~ 
Heynen b.v .. TEL: 08851-1956 

lIor\!lay. Oslo 
Henaco, TEL: 645040 

Soulh Africa. Prelorla 
Elctrn. Bldg. Elements, TEL: 469221 

Spain. 1.1arlrld 
Amitron S.A., TEL: 2485863 

Swcd~lI. Valllngby 
Svensk Telaindustri AB, TEL: 380320 

Swllzcrlznd. Zurich 
Kontron Elctrns., TEL: 4354111 

Y~Ue vfirs'(c (D]fis'U:rfi[tj)tl.D'~or 
~o ~anD .;O~ 

Melville, NY 516-454-6400' Rochester, NY 716-424-6611 
Syracuse, NY 315-652-5000· Boston, MA 617-429-4120 
Totowa, NJ 201-785-1830· Danbury, CT 203-797-9674 
Columbia, MD 301-995·1226 • Atlanta. GA 404-449-4133 
Clearwater, FL 813-443-4514· Palm Bay. FL 305-725-4520 
Chicago, IL 312-595-1000' Michigan 800-323-1002 
Wisconsin 800-323-1002' Minneapolis, MN 612-572-0313 
Dallas, TX 214-931-3404' Salt Lake City, UT 801-486-4134 
Denver, CO 303-740-8300' Costa Mesa. CA 714-549-8401 
Sunnyvale, CA 415-964-1700 • 408-734-1900 
Chatsworth, CA 213-341-4411· San Dieoo CA 714·292-5693 
International 516-454-6400 Telex: 143242 DIPELEC 

Siliconi;{ 

811iccnlx Inc_ 
2201 Lacrcl\:lcod nOld 
83111a Clara. California 95054 
408-988-8000 
TWX: 910-338-0227 

8psclflc producl infarmllcn: 
Publications .......................................... : ............... ext. 2066 

Appllcallon cnglnu3rlng: 
Analog ................................................................... ext. 2091 
Interface ............................................................... ext. 2713 
Digital ................................................................... ext. 2091 
Mospower FET's ................................................... ext. 2713 
Micropower Linear ............................................... ext. 2091 
Switches ............................................................... ext. 2091 

lil:r21~re: 

Publications .......................................................... ext. 2066 

Pries and delivery: 
Sales Department ................................................. ext. 2192 

Placa an order: 
Local Sales Office 

Follow-up an ardor: 
Local Sales Office 

All olher Inforr.lallon: 
Publications .......................................................... ext. 2066 
Public Relations ................................................... ext. 2698 

Sales Offices & Representatives 

AL lIunlsvilla 
Rep Inc., 205-881-9270 
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Ie MASTER 

Siliconix (Cant) TX 

AZ Tempo TX 

Quatra Assoc., 602-894-2808 
TX 

CA Cuperllno 
Costar Inc., 408-446-9339 

TX CA Fountain Valley 
Bager Elctrns., 714-957-3367 

UT 
CA Santa Ana 

Siliconix, 714-547-4474 
\'/A 

CA Santa Clara 
Siliconix, 408-988-8000 

\'/1 
CO EIIglowood 

Delta Sales, 303-741-0646 
Can 

CT Cheshire 
Scientific Components, 203-272-2963 

Can 
CT IiIdgalield 

Siliconix, 203-431-3535 
Inll 

Fl Clearwater Beach 
Perrott Assocs., 813-443-5214 

Fl Orlando 
Perrott Assocs., 305-275-1132 

Inll 

Fl Orlando Inll 
Siliconlx, 305-293-4255 

Fl Sunrise Inll 
Perrott Assocs., 305-792-2211 

GA Ilorcross Inll 
Montgomery Mktg., 404-447-6124 

Il D!s PI!Ir.!s Inll 
Electron Mktg. Corp., 312-298-2330 

Il Downers Grove Inll 
Silicon ix, 312-960-0106 

III Indianapolis Inll 
Wilson Technical Sales Inc .• 317-298-3345 

IA Cedar Rapids Inll 
Tech. Reps Inc., 319-393-1300 

KS \'Jlchlta Inll 
Tech. Reps. Inc., 316-681-0242 

UD Balllmore Inll 
Pro Rep, 301-653-3600 

1.1A Rcadlng Inll 
Kanan Assocs., 617-944-8484 

1.1A Waltham Inll 
Silicon ix, 617-890-7180 

1.11 Brighton Inll 
A.P. Assocs., 313-229-6550 / 

1.111 . Burnsvillo Inll 
Electromec Sales Inc., 612-894-8200 

1.10 Earth City Inll 
Tech. Reps. Inc., 314-291-0001 

1.10 Kansas City Inll 
Tech. Reps. Inc., 816-756-3575 

IIC lin eo:" Inll 
Tech. Reps. Inc., 402-475-2115 

1111 lIashua Inll 
Comp Tech, Inc., 603-883-9380 

IIJ I.larlton Inll 
B.G.R. Assoc., 609-428-2440 

IIJ Tunock Inll 
R.T. Reid Assoc., 201-692-0200 

IIY Endwell Inll 
Tri-Tech,607-754-1094 

tlY Fairport Inll 
Tri-Tech,716-223-5720 

IIY Fayetteville Inll 
Tri-Tech,315-446-2881 

tlY Pougllke3psla Inll 
Tri-Tech,914-473-3880 

IIC Cary Inll 
Montgomery Mktg., 919-467-6319 

011 Cleveland Inll 
Arthur H. Baier Co., 216-461-6161 

011 Dayton Inll 
Arthur H. Baier Co., 513-276-4128 

011 \'losllaka Inll 
Siliconix Inc., 216-835-4470 

OR Bsavortcn Inll 
Blair Hirsh Co., 503-641-1875 

TIl Jelforson City Inll 
Rep Inc., 615-475-4105 

2356 

Auslln Inll Holland. Graveland 
EMA, 512-837-0893 Datron B.V. 
Carrollton Inll lIoliand. lIe~ronve3n 
Siliconix Inc., 214-358-4046 Tektronix Holland N.V. 
Grapevine Inll lIoliand. Kopcrwcrf 
EMA.817-481-7502 Koning en Harman Elekt BV, TEL: 070-
lIouston 210101 
EMA, 713-498-8120 Inll Hong Kong. Kowloon 
Salt lake City Siliconix, Ltd., TEL: 3-427151 
Delta Sales Assocs., 801-487-7571 liill lii~la. C(jiii~ay 

lynnwood Zenith Elctrns., TEL: 384 214 
Blair Hirsh Co., Inc., 206-774-8151 Inll Ireland. Republic of 
1,1IIwaukea E.I. Co. Ltd. 
JM Sales, 414-546-0040 Inll Israel. Tal Aviv 
Islington. Ontario Telsys Ltd., TEL: 482126-7-8 
Pipe Thompson, Ltd., 416-236-2355 Inll Italy. Uliano 
lIorth Gower. Ontario Adelsy 

Pipe ThompsOll, Ltd., 613-258-4067 Inll Italy. Uliano 
Australia. r,1oorabbln. Victoria Dott. Ing. Giuseppe DeMico S.P.A., TEL: (02) 

STC Cannon Comps., Pty., Ltd., TEL: 9520551 
Melbourne 95-1566 Inll Japan. Tokyo 

Austria. Vienna Nippon Siliconix Inc., TEL: (03) 264-7905 

Ing. Ernst Steiner, TEL: 0222/827474 Inll Japan. Tokyo 

B:lglum. Antwerp:n Teijin Advanced Prods. Corp., TEL: (03) 506-

Ritro Elctrns. BV, TEL: 031-353272 4670 

Belgium. Brussels Inll Kerea. Seoul 

Belram S.A. Exim Co. Ltd., TEL: 715-4933 

Brazil. Sao Paulo Inll I.~alaysla. IpG~ 

Cosele Comercio e Servicos, TEL: 230-1253 Carter Semiconductor, TEL: 513400 

Cyprus. liicosia Inll lIew Zealand. Auckland 

Eltrom/Poly Elctrns. Ltd., TEL: 21 61088 S.T.C. Auckland, TEL: 500-019 

Denmark. Glostrup Inll lIorway. llll3Strom 

Ditz Schweitzer A.S., TEL: (02) 45 30 44 A.S. Kjell Bakke, TEL: (02) 83 02 20 

Finland. Kaunlalnen Inll Phlllppinss, f.lanlla 

Oy Findip AB, TEL: 358-0-5052255 Alexan Commercial, TEL: 405923 

Francs. Antony Inll Portugal. lisbon 

Almex, TEL: 666-21-12 Telectra SARL, TEL: 68.60.72 

France. Crotnll Credex Inll Singapore 

Siliconix SARL, TEL: 377-07-87 Reliability Singapore PTE Ltd. 

France. lyon 
Inll Singapore. Orchud Towers 

Carter Semiconductor PTE. Ltd., TEL: 235 Alrodis, TEL: (78) 00-87-12 
6653 

France. l.1arcq-sn-Barooull 
Inll Soulh Africa. Capo Town Sanelec Electronique, TEL: (20) 98-92-13 

Electrolink (Pty) Ltd., TEL: 215 350 
France. Pessac Cedax 

Inll Spain. Ducslona 
Composants S.A., TEL: (56) 36 4040 

Redis Logar SA, TEL: 2549048 
Franca. Polllers Inll Spain. 1.1adrld 
Composants S.A., TEL: (49) 88.60.50 

Comercial Espanola Compo S.A., TEL: 1 250 
France. Ronnes Codax 6687 
Composants S.A., TEL: (99) 54.01.53 Inll Spain. f.1adrld 
France. Rungls Cedsx Redis Logar SA, TEL: 4113561 
SCAIB, TEL: 687-23-13 Inll Swcd~:1. SC~;:3 
Franco. Strasbourg Cedax Komponentbolaget NAXAB, TEL: 08 985140 
A. Baltzinger, TEL: (88) 331852 Inll Switzerland. landstrasse 
Franco. Toulouse Abelec A.G., TEL: 01-7300455 
Composants S.A., TEL: (61) 20.82.38 Inll Switzerland. Zurich 
Germany. Derlln Kontron Elctrn. AG, TEL: 01-62-82-82 
Ing. Buro Rainer Konig, TEL: 030 772 8009 Inll Talwa~. Taipei 
Germany, Dussoldorf Don Business Corp., TEL: 571-2911 
EBV Elektronik GmbH, TEL: (0211) 8484617 Inll Tal\'!2n. Kaohslcng 
Germany. Frankfurt Siliconix Ltd., TEL: 362010 
EBV Elektronik GmbH, TEL: 0611/785037 Inll United Klng~o::1. Ducks 
Germany, Hamburg Dage Eurosem Ltd., TEL: 0296-32881 
Ing. Buro K.H. Dreyer, TEL: (040) 669027 Inll United Klngdcm. Edinburgh 
Germany. Hannover Abercorn Elctrns. Ltd., TEL: 031 6696479 
EBV Elektronik GmbH, TEL: (05139) 5038 Inll United Kingdom. l.llddlas8x 
GSrr.lany. Homburg Semiconductor Specialists (UK) Ltd., TEL: 
iv -- elctrn., TEL: (06172) 23061-5 (08954) 45522/46415 
Germany. Obsralllng-Sscfcid Inll UnltBd Kingdom. l.1orrlstown-Swansca 
Ultratronik GmbH. TEL: (08152) 7773 Siliconix Ltd .• TEL: (0792) 74681 
Gerr::3ny. Schluwlg Inll Unltsd Kingdom. 1l6\'fbury 
Ing. Buro K.H. Dreyer, TEL: (04621) 24055 Siliconix Ltd., TEL: (0635) 47609 
Germany. Stullaart Inll Unlt!~ Killcd~m. SiC!!:!!. El!rks 
Ditronic GmbH, TEL: (0711) 724844, 722079 Macro-Mktg. Ltd., TEL: (06286) 4422 
Germany. Stullgart Inll United Kingdom. SUSS9X 
EBV Elektronik GmbH. TEL: (0711) 247481 Hartech Ltd., TEL: (0243) 573164 
Germany. Unterhachlng Inll United KlnGdo.m. \'1. Sussex 
EBV Elektronik GmbH, TEL: 089-61105-1 Barlec Ltd., TEL: 0403-51881 
Grescs. Athans Inll V8~zusla. Caracas 
General Elctrns. Ltd., TEL: (1) 490-69-98 P. Benavides SRL, TEL: 52 92 97 
GrG9ca. Plraous Inll \'/08t Germany. Fllderstadl 
General Elctrns. Ltd., TEL: (1) 491-35-95 Siliconix GmbH, TEL: (0711) 702066 

© Ie MASTER 1983 



Siliconix (Cant) 1.:1 lIwcnla \'JA nCllawu3 
Pioneer/MI, 313-525-1800 Hamilton/Avnet, 206-453-5844 

lall YUQoslavll, 1l:lolcr,l, Ilrcsstls 
WI 1,lInnclpolls \'JA BslIsvue 

Belram SA, TEL: 734.33.32.734.2G.19 
Indl. Camps., 612-831-26G6 Wyle Distribution Grp., 206-453-8300 

!.lil 1.I1~~&tcnka WI r,11l\'/2ukc3 
Hamilton/Avnet, 612-932-0600 Marsh Elctrns., Inc., 414-475-6000 

Di!:lribulors 1.1:1 1,1Innstcnka \'JI !law Berlin 
PioneerlTwin Cities, 612-935-5444 Hamilton/ Avnet, 414-784-4510 

AL lIuntsvl1l3 1,::1 PIYi.1o~th 
Can Burnaby, British Columbia 

Hamilton/ Avnet, 205-837-7210 Marshall Inds. 
RAE Indl. Elctrns., Ltd., 604-291-8866 

AL lIuntsvllll 1.10 Ezrth City 

Pioneer/Huntsville, 205-837-9300 Hamilton/ Avnet, 314-344-1200 Ca DO\'Jnsvlow, Ontario 

AZ Te:::;:3 ItJ Cherry 11111 Future Elctrns., 416-663-5563 

Hamilton/Avnct, 602-894-9600 Hamilton/ Avnet, 609-424-0100 Can 1,1Ississauga, Ontario 

CII An:ttl::1 ItJ Cllften Hamilton/Avnet, 416-677-7432 

Zeu!: We::t, Inc., 71~·632·!:eeO Marshall Inds., 201-340-1900 C.n l,lcntrcal, Pta. Claire. Qutbsc 

C,\ Ch:tmcrth IIJ Falrlitlj Future Elctrns., 514-731-7441 

Anthem Elctrns., Inc., 213-700-1000 Hamilton/ Avnet, 201-575-3390 Can Ut;l&3n, Ontario 

C,' Ccsla I.::!a IIJ 1.11. La~rcl Hamilton/Avnet, 613-226-1700 

Avnet Elctrns., 714-754-6111 Marshall Inds., 609-234-9100 Czn Otl3\'Ja, Ontarla 
C.\ Castl r.::=~ 

flU .mcq~zr'l~3 Future Elctrns., 613-820-8313 
Hamilton Electro Sales, 714-641-4100 Alliance Elctrns., 505-293-3360 

Can SI. Laurent. Queboc 
C., Cclv:r City m.l AlbuQu::rGu3 Hamilton/ Avnet; 514-331-6443 

Hamilton Electro Sales, 213-558-2121 Bell Inds., 505-292-2700 

C/\ S:n DI=:o . IH.I AlbuGc:rqu9 

Anthem Elctrns., Inc., 714-453-9005 
Hamilton/Avnet, 505-765-1500 

C.\ S::1 DI::o 
IIY IMlalo Silicon Syatama 

Hamilton/Avnet, 714-571-5710 
Summit Inc., 716-887-2800 

C., S:~tl Clm 
IIY East SyncuS3 

Hamilton/ Avnet, 315-437-2642 Silicon Systt::ls Inc. 
Wyle Distribution Grp., 408-727-2500 

IIY Er.~~,'C1l 14351 r.lyford no~d 
C., Scnay~:13 Marshall Inds., 607-754-1570 Tustin, California 92680 

Bell Inds., 408-734-8570 
ItY Frc:;Jcrt 714-731-711 0 

C., S:~n)'V~13 Milgray Elec., 516-546-5600 n'Jx: 910-595-2009 
Hamilton/Avnet, 408-743-3300 

C.\ Tustin 
/lY lIac~~ac;, Sp~clflc product Inferr.utlon: 

Anthem Elctrns., Inc., 714-730-8000 
Harvey Military/Components Plus, 516-231- Walt Haley 
9200 

CD Er.;I:·.n::l ItY IIzU;:~~C.3 
LIt.raturo: 

Hamilton/Avnet, 303-740-1000 Marshall Inds., 516-273-2424 
Walt Haley 

CO H:rntc:I IIY r.1=lvI1l3 Pries ar.~ ~zllvcry: 
Wyle Distribution Grp., 303-457-9953 Hamilton/ Avnet, 516-454-6000 Walt Haley 

CO \'Jhc:trl~;3 flY Pert C~:st:r 
Bell Inds., 303-424-1985 Zeus Components, 914-937-7400 

CT Dzr.hury [lY ncchcstcr Silironico Hamilton/ Avnet, 203-797-2800 Hamilton/Avnet, 716-475-9130 
CT t'J:oIlIr.;;f:rd !lY Ilc=~=sl=r 

Marshall Inds., 203-265-3822 Marshall Inds., 716-235-7620 
Siltronics Ltd. 

FL FI. L&~d=rd;13 r:c Grc:nsbcro 
436 Highway 7 

Hamilton/Avnet, 305-971-2900 Pioneerm.C., 919-273-4441 
Kanata, Ontario K2L 1T9 

FL Orl::i~l liC n3lzlG~ 
613-836-5003 

Pioneer Elctrns., 305-859-3600 Hamilton/ Avnet, 919-829-8030 
FL SI. Pct:rs~~ra 011 Clavclnd 

Hamilton/ Avnet, 813-576-3930 Pioneer/Cleveland,216-587-3600 Solarioe Entorpriaea 
GA Itorcress 011 DlytC:I 

Hamilton/Avnet, 404-447-7500 Hamilton/ Avnet, 513-433-0610 Sola rise Enterprises Inc. ~ 

G.'\ I!:rcrcss 011 Dzytc:I 10080 North Wolfe Road, Suite SW3-180 
Marshall Inds., 404-923-5750 Pioneer/Dayton, 513-236-9900 Cupertino, California 95014 

IL [!:~s::lvilin 011 \"Jmt~SVIll3 11i:1~~ts 408-446-9343 :-: Hamilton/Avnet, 312-678-6310 . Hamilton/Avnet, 216-831-3500 . 
IL Elk Grovo VIIII;3 0:< T~ls3 

Pioneer/Chicago, 312-437-9680 Quality Camps., 918-664-8812 
HI C:rr.::1 on Laka OS\'J::JO Solid State ~mcro Technology 

Hamilton/ Avnet, 317-844-9333 Hamilton/Avnet, 503-635-8836 for ~,nuoic . 
1:1 1r.~I:r.:pclls PA lIorshm 

Pioneer/IN, 317-849-7300 Pioneer Elctrns., 215-647-4000 a 

I(S Ov:rlzr.d P:rk PA Plttsb~r~~ Solid State Micro Technology for Music l 
Hamilton/ Avnet, 913-888-8900 Pioneer/Pittsburgh, 412-782-2300 2076B Walsh Avenue r; 

r.lD Ccl;::1~la TX M~ls=l\ Santa Clara, California 95050 '" 
Hamilton/ Avnet, 301-995-3500 Quality Components, 214-387-4949 408-727-0917 

C· r.lD Gzlt~mburg TX Austin TELEX: 171189 

Marshall Inds., 301-840-9450 Hamilton/ Avnet, 512-837-8911 
,. 

Spzclflc prcduct Inferr:13t1clI: 
UD G3l1hmb~ra TX Austin Dan Parks 

Pioneer/Washington, 301-948-0710 Quality Comps., 512-835-0220 
Application cnglnmlng: 

r.1A [!urllnGton TX Houstcn ::m 

Marshall Inds., 617-272-8200 Hamilton/ Avnet, 713-780-1771 Ron Dow 

C.!.\ [:urllnctc:I TX Iiollstcn Literature: U 

Milgray New England, 617-272-6800 Quality Comps., 713-772-7100 Receptionist i. 

1I 
r.1.\ \'Jc~~rn TX Irvln~ Pric:J and d~lIvtry: := 

Hamilton/ Avnet, 617-953-9700 Hamilton/Avnet, 214-659-4151 Dan Parks r 
m LI"c~la UT Snit Lako City Follo\V-up an crdnr: 

Hamilton/Avnet, 313-522-4700 Hamilton/Avnet, 801-972-2800 Dan Parks E 
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Solid State Micro Technology for Music 
(Cont) 

Inll 

I~II 

Inti 

Sales Offices & Representatives 

Franca. Boulogna 
IntI. Semiconductor Corp., TEL: (3321) 
6085275 

1t31y, r.Ul3~0 
Adelsy S.P.A., TEL: (02) 4524651 

Italy, Ancona 
Adelsy S.P.A., TEL: (071) 716321-2 

Inll Japan. Tokyo 
Nippon Imex Corp., TEL: Tokyo 321-4415 

Inll Swedan. Taby 
I.C. Inventor, TEL: 08-756 50 24 

Solid State Scientific 

Solid State Scientific, Inc. 
Montgomeryville Industrial Center 
Montgomeryville, PA 16936 
215-855-8400 
TWX: 510-661-7267 

iihe fDrst dostrobutor 
to calB for 

Melville, NY 516·454-6400· Rochester, NY 716-424-6611 
Syracuse, NY 315-652-5000· Boston, MA 617-429·4120 
Totowa, NJ 201-785-1830' Danbury, CT 203-797-9674 
Columbia, MD 301-995-1226· Atlanta, GA 404·449-4133 
Clearwater, FL 613-443-4514· Palm Bay, FL 305-725-4520 
Chicago, IL 312-595-1000· Michigan 800-323-1002 
Wisconsin 600-323-1002· Minneapolis" MN 612-572-0313 
Dallas, TX 214·931-3404· Salt Lake City, UT 801·466-4134 
Denver, CO 303-740-8300· Costa Mesa, CA 714-549-8401 
Sunnyvale, CA 415-964-1700·408-734-1900 
Chatsworth, CA 213-341·4411' San Diego, CA 714-292-5693 
International 516-454-6400 Telex: 143242 DIPELEC 

Inti 

Inti 

2358 

Distributors 

Argentina. Buanos Aires 
Vel S.R.L., TEL: 46 2211 

Australia. Blackburn 
VSI Elctrns., TEL: 02 439 4655 

Inti Auslralla. Crows flesl, II.S.W. 
VSI Elctrns., TEL: 02 439 4655 

Inti Chile, Sanllago 
Vlctronics Ltda., TEL: 36440 

Inll Denmark. Copenhagen 
Advanced Elctrn. ApS, TEL: 01 1944 33 

Inll England. London-Hammersmith 
Rastra Elctrns. Ltd., TEL: 01 7483143/2906 

Inti Finland, Helsinki 
Oy E. Friis-Mikkelsen AB, TEL: 90 317 377 

Inti Franca, Buc 
ERN, TEL: 956-00-11 

Inti Graace, Alhens 
Macedonlan Elctrns. Inc., TEL: 308 800-801 

Inll 1I0ng Kong 
Time Mos Elctrns., TEL: 5-283219-21 

Inll Hong Kong, Kowloon 
Triple S, TEL: 3-884013 

Inti India. Bomb'ay 
Macro International, TEL: 329922 348688 

Inti Israel, Tel Aviv 
Telsys Ltd., TEL: 482126-7-8 

Inti Italy. r,man 
Erie Elettronica SpA, TEL: 2 6884833 

Inti Japan. Tokyo 
Jepico Corp., TEL: (03) 348-0611 

Inll Korea, Seoul 
Veonil & Co., Ltd., TEL: 967-0475 

Inti 1I0rway, Oslo 
Hefro Teknisk AlS, TEL: 02 38 02 86 

Inll Singapore 
Carter Semiconductor, TEL: 235-6653 

Inll Soulh Africa. lIazelwood 
Elctrnc. Bldg. Elements, TEL: 789221/6 

Inll Swaden. Valllngby 
Svensk Teleindustri, TEL: 08 89 04 35 

Inti Switzerland. \'Iellingen 
Elbatex AG, TEL: 056 26 56 41 

Inti Switzerland, Zurich 
Kurt Hirt AG, TEL: 01/302 21 21 

Inti Taiwan. Taipei 
Derlon Inc. Ltd., TEL: 8823447-9 

Inti \'/est Germany. Offenbachtr.1aln 
Neutron GmbH, TEL: 611 813930 

Solitron Devices 

Solitron Devices, Inc. 
Semiconductor Division 
8808 Balboa Avenue 
San Diego, California 92123 
714-278-8780 

Sales Offices & Representatives 

Inti France. Paris 
ERN, Composants ET Materell Electroniques, 
TEL: 956.00.11 

Inti Hong Kong, Kowloon 
IntI. Sales Corp., TEL: 3-807562, 3-808642 

Inll Imel. R3m3t Hasbarcn 
R.D.T. Elctrns. Engrg., TEL: 212-995-5200 

Inti Italy. Milano 
Syscom Elettronica, TEL: 6.189.251/2/3 

Inti Korea. Seoul 
Taeil Trading Co., TEL: 22-6741, 22-6411 

Inti Switzerland. Badan-Oallwll 
W. Stolz AG, TEL: 056/84 01 51 

Inll Unlled Kingdom. Surray. England 
Consort Elctrns., Ltd., TEL: 252-871717 

Inti \'lest Germany. Munich 
Bitronic GmbH, TEL: 089/4702098 

Inti \'lest Germany. Stullgard 
Bitronic GmbH, TEL: 07144 3201 

Inll 

Inll 

Inti 

Inti 

Inll 

Inti 

Inll 

Inti 

Inll 

Inll 

Inll 

Distributors 

Australia. Victoria 
Instant Compo Service, TEL: 95 9566 
Brazil, Sao Paulo 
Aplicacoes Artlmar, Ltda., TEL: 35-2452; 35-
0747 
Finland, Helsinki 
Oy Fintronic A-b, TEL: 601155 
France, Paris 
ERN, Composants ET Materell Electronlques, 
TEL: 956.00.11 
India. Bombay 
Nayar Elctrns. Ltd., TEL: 24 38 02 
Israel. namat Huharon 
R.D.T. Elctrns. Engrg., TEL: 212-995-5200 
Israel, Tel-Aviv 
R.O.T. Elctrns. Engrg. 
Italy. Milano 
Syscom Elettronica, TEL: 6.189.251/2/3 
Korea. Seoul 
Taeil Trading Co., TEL: 22-6741, 22-6411 
1I0rway. Hvalstad 
Nordisk Elektronik (Norge) AS 
IIorway, Oslo 
Nordisk Elektronik (Norge) AS, TEL: 021 
553893 

Inti United Kingdom, Surrey. England 
Consort Elctrns. Ltd., TEL: 252-871717 

Inti West Germany. Munich 
Bitronic GmbH, TEL: 089/4702098 

Inll \'Jest Germany, Stullgard 
Bitronic GmbH, TEL: 071443201 

Sprague Electric 

Sprague Elsctrlc Company 
Semiconductor Division IntBgratad Circuli Opmllons 
115 Northeast Cutoff 
Worcester, Massachusells 01606 
617-853-5000 
TV/X: 710-340-6304 

Specific product Informallon: 
Interface (peripheral power)-Except Military ....... D. Bird 
Interface (peripheral power)-Military ........... W. Sullivan 
Linear-Radio, Video, SMPS ........................... W. Maxwell 
Linear-Audio ................................................... R. Mailloux 
Optical & Telecommunications .......................... S. Dumery 

Sprag~e Electric. 

Sprague Electric Company 
Semiconductor Division Discrete Components Operallon 
70 Pembroke Road. P.O. Box 917A 
Concord, 118W Hampshire 03301 
603-224-1961 
TWX: 710-361-1495 
SpBltlflc product Informallon: 

Hall-Effect I.e.s .................................................. A. Kendall 
Appllcallon engineering: 

A. Kendall 
Literature: 

647 Marshall Street, North Adams, Massachusetts 01247 
(413) 664-4411, Ext. 2107 

Price and delivery: 
A. Kendall 

Place an order: 
A. Kendall 

Follow-up an order: 
A. Kendall 

Sales Offices & Representatives 

AL Huntsville 
Sprague Elec, Co., 205-883-0520 
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Sprague Electric (Cant) 

AZ TC::1~a 

Sprague Elec. Co., 602-244-0154 
CA Durllngam3 

William J. Purdy Co., 415-347-7701 
CA Casta r.leu 

Sprague' Elec. Co., 714-549-9913 
CA Ingla~ood 

Sprague Elec. Co., 213-649-2600 
CO Oanvcr 

William J. Purdy Co., 303-777-1411 
CT Farr:Jlngton 

Ci 

CT 

DC 

FL 

GA 

IL 

III 

r.lO 

r.l'\ 

r.1A 

r.lI 

WI 

UO 

WI 

[JJ 

rlJ 

IIJ 

m.l 

flY 

!lY 

/lY 

IlY 

!lY 

IIC 

011 

011 

PA 

PA 

sc 

TX 

VA 

Czn 

Ray Perron & Co., 203-673-4825 

Ray Perron & Co., 203-268-9631 
Trur.lbull 
Sprague Elec. Co., 203-261-2551 
t'/ashlnaton 
Sprague Elec. Co. (Gov't sales only), 202-337-
7820 
AII:r:Jc~t3 Springs 
Sprague Elec. Co., 305-831-3636 
Sr:lyrna 
Elctrn. Mktg. Assocs., 404-433-9941 
Park Rldjj3 
Sprague Elec. Co., 312-296-6620 
Ir.dllr.~pclls 

Sprague Elec. Co., 317-253-4247 
Ann.polls Ju~cllcn 
Sprague Elec. Co., 301-792-7657 
I:a~tc:! 

Ray Perron & Co., 617-969-8100 
\'/allhzr:J 
Sprague Elec. Co., 617-899-9100 
Jackscn 
Sprague Elec. Co., 517-787-3934 
r.llr.n:Jpolls 
HMR, Inc., 612-831-7400 
SI. Lculs 
EPI Inc., 314-781-2420 
Oovor 
Ray Perron & Co., 603-742-2321 
Chmy Ill/I 
Sprague Elec. Co., 609-795-2299 
Chmy 11111 
Trinkle Sales Inc., 609-795-4200 
t'/ayna 
Sprague Elec. Co., 201-696-8200 
Albc~cerQ:3 

William J. Purdy Co., 505-266-7959 
Central islip 
Sprague Elec. Co., 516-234-8700 
Larchr.lont 
Sprague Elec. Co., 914-834-4439 
Lzrchmcnt 
William Rut!, Inc., 914-834-8555 
Syracus3 
Paston Hunter Co., 315-437-2992 
Syracuse 
Sprague Elec. Co., 315-437-7311 
Wlnstc:! Sal:::'I 
Elctrn. Mktg. Assoc., 919-722-5151 
lluc~\'ioo:l 

Elctrn. Salesmasters, Inc., 800-362-2616 
D;ytoll 
Sprague Elec. Co., 513-435-1678 
Pblladsljlhla 
Sprague Elec. Co., 215-467-5252 
PIIII:d&lphla 
Trinkle Sales, Inc., 215-922-2080 
Grc::tvllla 
Elctrn. Mktg. Assocs., 803-233-4637 
Rlch:rdscn 
Sprague Elec. Co., 214-235-1256, 
Lexlnaten 
Sprague Elec. Co., 703-463-9161 
Sullls 
Sprague Elec. Co., 206-632-7761 
Ollowa. Ontario 
Sprague Elec. of Can., 613-238-2542 
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Can 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Toronto. Ontario 
Sprague Elec. of Can., 416-766-6123 

Dulglum. nonsa (nenalx) 
Sprague-Benelux, TEL: 215-351 (055) 

England. Sallards 
Sprague Elcc. (U.K.) Ltd .. TEL: Harley 5666 

Franco. Daaneux 
Sprague France S.A.R.L., TEL: 6 55 19 19 

Germany. Frankfurt 
Sprague GmbH, TEL: 0611-60551 

Gcmany. r.lunlch 
Sprague GmbH, TEL: 089-430-1077 

IIong Kong 
Sprague World Trade Corp., TEL: 5-626231-4 

Inll SWllzerland. GEnuva 
Sprague World Trade Corp., TEL: 98 4021 

Inll Tahnn. Taipei 
Sprague Taiwan Corp., TEL: (02) 752-2458 

Stag ~Jlicrosy!Jtem!J 

Stag r.tIcrosystcr.1S Inc. 
1120 San Antonia naad 
Palo Alia. Call1crnia 94303 
415-967-0953 
TWX: 910-373-2030 

Sales Offices & Representatives 

CA Fcuntaln Vallsy 
Bager Elctrns., 714-770-9159 

CA Santa Clm 
Jack Lang & Assocs., 408-988-1751 

CO LllIlstcn 
Aztec Entprs., 303-795-0250 

FL Coral Springs 
HAl Elctrns .. 305-752-7520 

IL nolllng r.lcadows 
Commodore 1, 312-394-5441 

UD Towsen 
Allen Assocs., 301-823-7370 

r.lA Derllngten 
Intersell, 617-273-3844 

r.10 n3ytoWn 
Paloma Sales, 816-358-7272 

IIY Ccmr.uck 
J. Schwinn & Assoc., 516-543-7677 

011 Cloveland 
Norm Case Assocs., 216-333-0400 

TX IIcustcn 
Spectra Sales Corp., 713-783-8333 

TX Rlchardscn 
Spectra Sales Corp., 214-234-3600 

UT Sail Laku Clly 
Aztec Entprs., 801-487-4750 

Standard n.1icrosystems 

Standard Microsystems Corporation 
35 Marcus Boulevard 
Hauppauge, New York 11787 
516-273-3100 
TWX: 510-227-8898 

Spctlllc product Informallcn: 
Camille Fraschilla 

Appllcallo~ e~Glnmlr.g: 

Vince Rende 
LJIcratura: 

Camille Fraschilla 
Prlc8 and dzllvcry: 

Cathy Perigine 
Follow-up an ord~r: 

Cathy Perigine 
All ather Infomallon: 

Cathy Perigine 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Sales Olfices & Representatives 

Australia. r.lelbourns 
A.J.F. Sys. & Camp., Pty., Ltd., TEL: (03) 
679702 

Finland. IIalslnkl 
Havulinna Oy, TEL: (90) 755-4144 

Franca. Sovres 
Tekelec Airtronic, TEL: 33-1-534-7535 

1I0liand. Amsterdam 
Nijkerk Elktronika B.V., TEL: 020-462221 

Israel. Tol Aviv 
Vectronics, Ltd., TEL: 23 4424 

lIaly, r.li/ano 
Dott. Ing. Guiscppc De Mica, TEL: 02-65-31-
31 

Japan. Tokyo 
Teijin Advanced Prods. Corp., TEL: 506-4670-
6 

lIalhsrlands. Breda 
Famatra Benelux, TEL: (76) 133457 

!lomay. Oslo 
National Elektro, TEL: (2) 221900 

Putrto Rica. S~n J~3n 
Millbern Assoc. 

SW8dan. Solna 
NAXAB, TEL: 08/98-51-40 

Swllzerland. Zurich 
Kontron Elctrn., TEL: 01-62-82-82 

Taiwan. Taipei 
Multitech Inti. Corp., TEL: (02) 769-1225 

DITrP1L 
!i'D-lie vu~'U: ~fis'li:U"fiG::Dar~or 

'2;0 e:ann vor 
STANDARD MICROSVSTEMS 
~~gfgR.fI'e~F-"·· -... -~ 

Melville, NY 516-454-6400' Rochester. NY 716-424-6611 
Syracuse. NY 315-652-5000· Boston, MA 617-429-4120 
Totowa. NJ 201-785-1830' Danbury. CT 203-797-9674 
Columbia, MD 301-995-1226· Atlanta, GA 404-449-4133 
Clearwater, FL 813-443·4514· Palm Bay. FL 305-725-4520 
Chicago, I L 312-595-1000 • Michigan 800-323-1002 
Wisconsin 800-323-1002 • Minneapolis, MN 612-572-0313 
Dallas. TX 214-931-3404· Salt Lake City, UT 801-486-4134 
Denver, CO 303-740-8300' Costa Mesa. CA 714-549-8401 
Sunnyvale. CA415-964-1700 • 408-734-1900 
Chatsworth, CA 213·341-4411· San Diego, CA 714-292-5693 
International 516-454-6400 Telex: 143242 DIPELEC 
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Standard Microsystems (Cont) III Indianapolis 
Sunrise Electronics Devoe Co., 317-842-3245 

IA Cedar Rapids 
S & 0 Sales, 319-393-1845 

Sunrise Elaclronlcs. Inc. 
Distributors KS Dlalhe 524 Soulh Vermonl Avenue 

Rush & West Assoc., 913-764-2600 Glandora. CallIornla 91740 
Inll Auslralla. Melbourne r,lA Weslwood 213-914-1926 

A.J.F. Sys. & Comp., Pty., Ltd., TEL: (03) Comp Rep Assoc., 617-329-3454 T\'IX: 910-584-3847 
679702 m Grosse Polnl Park 

Inll Franca. SeYres Greiner Assoc., 313-499-0188 
Tekelec Airtronics, TEL: 33-1-534-7535 r.lO Ballwin Sales Ollices & Representatives 

Inll Great Brillan. England Rush & West Assoc., 314-394-7271 
Thame Components, TEL: 084-421-4561 IIJ Teaneck 

CA Ingl~\1aod 
Inll lIaly. Uliano R. T. Reid Assoc., 201-692-0200 Basic Systems Corp., 213-673-4300 

Dott. Ing. Guiseppe De Mico, TEL: 02 95 20 IIY Rochester CA San DIeGo 
551 L-Mar Assoc., 716-544-8000 Basic Systems Corp., 714-268-8000 

IntI Japan. Tokyo IIY Syracusa CA Sanla Clara 
Teijin Advanced Prods. Corp., TEL: (506) L-Mar Assoc., 315-437-7779 Basic Systems Corp., 408-727-1800 
4670-6 IIC Raleigh CT 113mda~ Inll lIotherlands. Breda Rep, Inc., 916-851-3007 Burton Forrester Assocs .• 203-248-4380 
Famatra Benelux, TEL: (76) 222 660 011 Clnclnnall FL CI3arwaicr 

IntI 'Iorway. Oslo Makin Assoc., 513-871-2424 Teqspec, 813-725-2201 
National Elektro, TEL: (2) 221900 011 Colum~us FL Cocoa Beach 

Inll Sweden. Solna Makin Assoc., 614-459-2423 Teqspec, 305-783-3444 NAXAB, TEL: 08/98-51-40 OK Tulsa FL Fori Laudsrda13 Inll Swlllcriand. Zurich West & Assoc., 918-627-3609 Tcqspcc, 305-734-4020 Kontron Elctrn., TEL: 01-62-82-82 PA Glenside GA Allanl3 Inll Taiwan. Taipei CMS Marketing, 215-885-5106 Teqspec, 404-455-7222 Muilitech IntI. Corp., TEL: (02) 76~-1225 Til Jefferson Cily IL Downers Grove Inll Vlesl Gumany. I.lunchen Rep, Inc., 615-475-4105 Physics Equip., Inc., 312-960-4053 Tekelec Alrtronic GmbH, TEL: (89) 594621 TX Auslin III Indianapolis 
West & Assoc., 512-441-6973 Carter, McCormic & Peirce, Inc., 317-844-

TX Dallas 4175 
Structured Design West & Assoc., 214-248-7060 l.lD Burtcnsvllla 

TX 1I0uslo:1 Eastern Instrumentation Corp., 301-384-8500 
Slruclurcd Dosign Inc. West & Assoc., 713-777-4108 1.1A Bralnlrca 
1700 \'/YIII Orin. Sulls 3 UT Soulh Jordan Burton Forrester Assocs., 617-848-7234 
Sanla Clara. California 95054 Waugaman Assoc., 801-254-0570 1.11 Farr.1lnglon IIllis 
408-988-0725 VA nasion Carter, McCormic & Peirce, Inc., 313-477-
TELEX: 172931 Monolithic Sales, 703-620-9558 7700 
Specific productlnformllion: Can Bramplon. Onlarlo 1,10 Independence 

Manufacturing Office ................................... 408-988-5512 Cantec Reps. Inc., 416-791-5922 Engineering Services Co., 816-254-3600 
Appllcalion engineering: I Can Dollard Dos Orme3ux. Quebec 1.10 SI. Louis 

Manufacturing Office ................................... 408-988-5512 Cantec Reps. Inc., 514-683-6131 Engineering Services Co., 314-997-1515 
Llleralura: Can Kllch9Rer. Onlarlo IIJ lIaddonfleld 

Marketing Office ........................................... 408-988-0725 Cantec Reps. Inc., 519-744-6341 Sunday-O'Brien, 609-429-4013 
PrlCB and delivery: Can Ollawa. Onlzrlo flJ Rldgeflsld 

Marketing Office (408-988-0725) or Local Representative Cantec Reps. Inc., 613-725-3704 Rical Assoc., 201-945-5250 
Office Inll Australia. Burwood. Vlclorla IIY Penfield 

Placa an order: R&D Elctrns. Pty. Ltd., TEL: 61-3-288-8232 R. Barthel Entprs., Inc., 716-377-3018 
Marketing Office (408-988-0725) or Local Representative Inll Denmark. Horsholm IIC \'Jlnslon-SaI2r.1 
Office C-88, TEL: 2-570888 Teqspec, 919-723-8102 

Follow-up an order: Inll Gerr.nny, Gurllngcn-Stullgart 011 Cisvel3nd 

r- Customer Service ......................................... 408-988-0725 POSitron Bauelemente Vertriebs GmbH, TEL: Carter, McCormic & Peirce, Inc., 216-779-
All other Informallon: 07 -156-23051 5100 

L ~ Marketing Office ........................................... 408-988-0725 Inll India. Trlvandrum 011 Englewocd 
Kryonix International, TEL: 63805 Carter, McCormic & Peirce, Inc., 5,13-222-~ Inll Israel. Tel Aviv 7700 ":~ Sales Offices & Representatives 
Telsys lid., TEL: 972482126 PA PiIIsburgll ~ 

b;~ Inll lIaly, Uliano Carter, McCormic & Peirce, Inc., 412-372-
AL Huntsvllla Elind, TEL: 02-9-041-319 4415 r Rep, Inc., 205-881-9270 Inll norway. Oslo Til l,lcrrlslown 

~ AZ Scollsdale Henaco AlS, TEL: 2-157550 Teqspec, 615-587-0980 

J Summit Sales, 602-998-4850 IntI Soulh Africa. Plnegowrla TX Carrolllcn 
CA Cup~rll:o Radiokom Ltd., TEL: 789-1400 Digital Mktg.-Southwest, 214-458-0025 

;~~t 
Thresum Assoc. Inc., 408-996-9889 

Inll Swoden. Solna TX IIOU810n 
CA Founlaln Vallay Naxab, TEL: 8-985140 Digital Mktg.-Southwest, 713-270-6232 

Bager, 213-433-1687 
Inll Taiwan, Taipei \'IA Ile~::cnd 

I';~ 
CA Mountain View Multitech International Corp., TEL: 8-011-86 Desco Northwest, 206-883-6336 

Intectra, 415-967-8818 
Inti Unllad Kingdom. Easl 1.1olmy, Smsy \'/1 Waukeslia 

CA Sunnyvala 
Memory Devices Ltd., TEL: 1-9411066 Prairie Assoc., 414-544-1141 

Micro Aids International, 408-733-0695 II CO \'/heatrldga 

t,t ' f 
Waugaman, 303-423-1020 

Stynetic Systems Sunshine Semiconductor CT north lIaven 
Comp Rep Assoc., 203-239-9762 

:;,~ ~ :' . ;; GA Tucker Stynetic Systems Incorporated Sunshine Semiconductor Inc. 

Lfl Rep, Inc., 404-938-4358 Flowerfield-Building 1 2727 Newport Boulevard West, Suite 209 
I' : IL nolllng I.ludow Saint James, New York 11780 Newport Beach, California 92663 

1'" Sumer, Inc., 312-991-8500 516-862-7670 714-675-6171 
",." 

'r l 
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Supertmc 

Supertex, Inc. 
1225 Bordeaux Drive 
Sunnyvale. California 94086 
408-744-0100 
TWX: 910-339-9388 

YU'ile vursi (O]ns<V.:fr"g~[!.rU:or 
\co e:aOO Vcr 

(fW 
SJJJ{'1XE[JLcfE5~ fJIJrrc u 

Melville NY 516-454·6400· Rochester. NY 716-424·6611 
Syracus'e. NY 315-652-5000 • Boston, MA 617·429-4120 
Totowa. NJ 201-785-1830· Danbury, CT 203-797-9674 
Columbia. MD 301-995-1226· Atlanta, GA 404·449-4133 
Clearwater. FL 813-443-4514· Palm Bay. FL 305·725-4520 
Chicago, IL 312-595-1000· Michigan 800-323-1002 
Wisconsin 800-323-1002· Minneapolis, MN 612-572-0313 
Dallas, TX 214-931-3404· Salt Lake City, UT 801-486-4134 
Denver. CO 303-740-8300· Costa Mesa. CA 714-549-8401 
Sunnyvale, CA 415-964-1700 • 408·734-1900 
Chatsworth. CA 213-341-4411· San Diego, CA 714-292-5693 
International 516-454-6400 Telex 143242 01 PELEC 

Synapoe 

Synapse Corporation 
199 Main Street, P.O. Box 1016 
North Falmouth, Massachusetts 02556 
617-563-2267 

Synertel( 

Synert&lc Inc. 
P.O. Dox 552 (95052), 3001 Sttllder Way. 1.1IS 34 
Santa Clm. California 95054 
400-908-5600 
mx: 910-338-0135 

Sp£clflc product In!orcnllen: 
Memory Products Marketing ....................... 408-988-5611 
Microprocessor Products Marketing ........... 408-988-5614 

Appllc311cn cnglnmlnu: 
408-988-5690 

MA~lUr-l\C7unr:r-lS C! IDISTAIGUTOrlS DHlr::CTOPtV 

PrieD and dallvury: UC Ral81gh 
Customer Service (to 99 pes) ..................... 408-988-5682 Elctrn. Mktg. Assocs., 919-847-8800 

I.!edlna Customer Service (over 99 pes) .................. 408-988-5691 011 
Customer Service (to 999 pcs) .................... 408-988-5715 J. N. Bailey & Assoc., 216-723-6808 

lIaw Lebanon Memory Products (over 999 pcs) ............... 408-988-5611 Oil 
Microprocesor Products (over 999 pcs) ..... 408-988-5614 J. N. Bailey & Assoc., 513-226-0512 

Tulsa All othsr Inlomallon: 
408-988-5600 

OK 
Ion Assocs. Inc., 918-664-0186,7,8 
Grcsnvllls For Microcomputer Board information: SC 

Synertek Systems Elctrn. Mktg. Assocs., 803-233-4637,8 
Austin P.O. Box 522. MIS 61 

Santa Clara. CA 95052 
408-988-5689 

TX 

TX 
Ion Assocs. Inc., 512-458-2108 
Richardson 

CA 

CA 

CA 

CA 

CO 

FL 

FL 

FL 

FL 

FL 

GA 

IL 

IL 

IL 

I!I 

T.ID 

r.1A 

r.1I 

WI 

IlJ 

UY 

flY 

IlY 

Sales Offices & Representatives 
TX 

South Central Regional Sales Office, 214-235-
1105 
Grand Pralrlo 
Ion Assocs. Inc., 214-647-8225 

lIuntsvlllo TX lIouston 
Elctrn. Mktg. Assocs., 205-837-7363 Ion Assocs. Inc., 713-681-6266 
Phoenix WA DellovU9 
MR Engrg. Sales Co., 602-956-4670 Vantage Corp., 206-455-3460 
Escondido \'/1 EIr.1 Grove 
Reider Assocs., 714-741-0496 Key Entprs. Inc., 414-784-3390 
Gudcn Grove \'/1 r.lIIwaukcs 
Elsco Elctrns. Inc., 714-891-4621 Indl. Reps. Inc., 414-259-0965 

-Long Deach Can I,!entreal, Oucbac 
Southwest Regional Sales Office, 213-428- Byte Wide Mktg., 514-481-1167 

8776 Inll Australia, Cro~s lIasl. ·II.S.\'/. 
F.1o~ntzln Vlow VSI Elec. (Austr.) Pty. Ltd., TEL: (61) (02) 
Brooks Tech. Group, 415-960-3880 439-4655 

r.lountaln View Inll Australia, Goodna 
Intectra,415-967-8818 Energy Control, TEL: (07) 288-2757 
Sunnyvale Inll Australia, lIolllng lilli, Victoria 
Northwest Regional Sales Office, 408-735- Royel Micro Sys. Pty. Ltd., TEL: (61) (03) 
0221 . 543-5122 

Sunnyvale Inll Australia: Rozolla, II.S. \'/. 
Western Area Sales Office, 408-735-0221 Ampec Engrg. Co., TEL: (61) (02) 818-1166 

Denver Inll Austria, Vienna 
Checkmate Sales Inc., 303-752-2666 Ing. Ernst Steiner, TEL: (43) (222) 82-74-74 
Clmwater Inll Austria, Wltil 
Dyne-A-Mark Corp., 813-441-4702,3 Bacher Elek. Gerate GmbH, TEL: (43) (222) 
FI. Lauderdals 835646 
Dyne-A-Mark Corp., 305-771-6501,2,3 Inll Dalglur.1, Drusscls 

r,lailiand Synertek (Mgr. Dir., European Mktg.), TEL: 
Dyne-A-Mark Corp., 305-831-2097 (32) (02) 241-4450 

Palm Bay Inll BclGlur.l, Kmh~rGtn 
Dyne-A-Mark Corp., 305-727-0192 Microtron, TEL: (32) (01) 6600586 
Tar.lpa Inll Dsnr.lark, Kokkodal 
Southeast Regional Sales Office, 813-870- C-88, TEL: (45) (02) 5708-88 

2222 Inll Engl3nd, Bracknsll, Berkshire 
Allanta Synertek Northern European Sales Off., TEL: 
Elctrn. Mktg. Assocs., 404-448-1215 Bracknell 24555 

Chicago Inti England, liford, ESS3X 
Indl. Reps. Inc., 312-647-7755 Pronto Elec. Sys. Ltd., TEL: (44) (01) 
Roiling r.lcadows 5993041/2 
Central Area Sales Office, 312-991-4620 Inti England, Slough. Dcrkshlre I 
Roiling r.!eadows Macro Mktg., TEL: Burnham (44) (6) 936-
North Central Regional Sales Office, 312-991- 4422 

4620 Inti England. Thar.13. Ox on I 1::;:; 
Grc::II:ld Thame Camps. Ltd., TEL: (44) (84) 421-4561 I r.;: 
MSI, 317-894-0377 Inti Finland. Vantu I .~·i 

Dallimcro Sachkoeliikk 6 Den. TEL: (90) 562-4266 Ir ~:=':'>.:-<jl 
Conroy Sales. 301-296-2444 Inti Franca. Dordaaux-Caudmn trr 
DO'o'cr Systemes et Produits Elect.. TEL: (056) 
Northeast Regional Sales Office, 617-785- 021692 ~I 

0910 Inti France. Buc. 
\'/allhzr.1 ERN, TEL: (33) (3) 956-00-11 ffi.l 
Dynasel Assocs. Inc .• 617-890-6777 Inti Franca. L1ngolshclr.1-Strasbourg 
Dstrolt Systemes et Produits Elect.. TEL: (088) EI 
Rathsburg Assocs., 313-882-1717 786546 C:" 
r,lInnoapolis Inti Franco. Lyon (1j 

Comprehensive Tech. Sales, 612-888-7011 Systemes et Produits Elect., TEL: (078) ~I 
lIaddonllcld 8240374 t!! 
Sunday O'Brien, 609-429-4013, 215-923-5195 Inti Frzm, Puis ~ 

Duffalo Paris Sud Electronique, TEL: (33) (01) ffi" 
Quality Comps., 716-837-5430 920.66.99 \ 

Inti Franco, Paris 0) Great lIeck I Off ~ 
Trionic Assocs. Inc .• 516-466-2300 Synertck Southern European Sa es. ('it 
I.bnllus Inti Holland. E.P. Capella A.D. ~) 

Quality Camps .• 315-682-8885 Alcom Elctrns. Lapella, TEL: (010) 519533 ~ 

LIItratura: r.1nlvllis Inti liang Kong. Kowloon 0 :~ 
Eastern Area Sales Office. 516-752-0900 Con mas Prods .• TEL: (852) (3) 4201 3 ,-:J L-~40~8~-7:48~-7:04~7 ______________________ L-____ ::~~~~ __ ~ __________ -L ____________________________ ~ ~ __ . 
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Synertek (Cont) Inti Wesl Germany. f.1unchnn CA 
Bitronic GmbH. TEL: (49) (89) 4702098 

Inti Inti \'/esl Germany. r.1unchsn CA 
Synertek Central European Sales Off .• TEL: 

Inti (49) (89) 28-40-65/66 CA 

Inti \'/osl Gerr::any. lIu~rnberg 

Inti Electronic-2000 GmbH, TEL: (49) (91) 136739 CA 

Inti 
Inti \'/esl Germany. Qulckbarn 

Astek GmbH, TEL: (04) (106) 71084 CA 

Inti 
Inti \'/8sl GOrr:lany. Qulckborn. lIar:1burg 

Hilmar Frehsdorf GmbH ESC Elec. Compo CA 

Inti 
Serv., TEL: (49) (40) 7 10 58/59 

CA 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 
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Synertel< (Cont) Inti IIrge~lin3. Cordcba Inll Garr.uny. IIcu-lsenburg 
Coasin S.A., TEL: 51-3037 Rohde & Schwarz Vertriebs Ges.m.b.H., TEL: 

[IV Easl Symus9 
Inll Australia. /ldelaida (06102) 3136 

Add Elctrns., 315-437-0300 
Tektronix Australia Pty. Ltd., TEL: (08) 223- Inti Germany. IIurnbcrg 

!IV Fre:~crl 
2811 Rohde & Schwarz Vertriebs Ges.m.b.H., TEL: 

Milgray Elctrns., 516-546-5600 Inti Australia. Canbma (0911) 6 48 81 

!IV 113~~p3ugO 
Tektronix Australia Pty. Ltd., TEL: (062) 82- Inti Germany. Siullgarl 

Lionex Corp., 516-273-1660 
3655 Rohde & Schwarz Vertriebs Ges.m.b.H., TEL: 

!IV Perl Ct.3slcr 
Inti /luslralia. r.tclhourno (0711) 72 20 39 

Zeus Components, 914-937-7400 
Tektronix Australia Pty. Ltd., TEL: (03) 813- Inti Grcac8. /llhc~s 

I:C Grc:~s~cro 
1455 Marios Dalleggio Representations, TEL: 710-

Kierulff Elctrns., 919-852-9440 
Inti Auslralla. Perth 669 

01/ Clavcl:nd 
Tektronix Australia Pty. Ltd., TEL: (09) 325- Inti /long Kong. I/ong Keng 

Kierulff Elctrns., Inc., 216-587-6558 
4198 Schmidt & Co., (H.K.) Ltd., TEL: 5-455-644 

!! ~! C!:'..':~:::~ 
Inti Auslralla. Qtt::nsl3nd Inti Iceland. nsyklavlk 

Milgray Elctrns., 216-447-1520 
Tektronix Australia Pty. Ltd., TEL: (07) 394- Krist jan O. Skagfjord Ltd., TEL: 24120 

OK Tulsa 
1560 lroll IndIa. llanG31cro 

Kierulff Elctrns., Inc., 918-252-7537 
Inti /luslralla. Sydnay Hinditron Svcs. Private Ltd., TEL: 33139 

P/I D:i1::I:~::J 
Tektronix Australia Pty. Ltd., TEL: 888-7066 Inll India. Ilc:::blY 

Zebra Elctrns., 215-868-0685 
Inll ,\ustrla. VIenna Hinditron Svcs. Private Ltd., TEL: 81 13 16/ 

TX !.uslln 
Rohde & Schwarz-Tektronix Ges.m.b.H., TEL: 815344 

Kierulff Elctrns., Inc., 512-835-2090 
Vienna 62 6141 Inll Indenesla. Jakarla 

TX D~lIlS 
Inti Dar.glzd=sh. Dacca P.T. Dwi Tunggal Jaya Sakti, TEL: 367390-9, 

Kierulff Elctrns., Inc., 214-343-2400 
A.a. Chowdury & Co., TEL: 252 329 312492 356801-5 

TX D:llu 
Inti Bcl~lu::l. Druxellus Inll Ir&n. TGhrzn 

Zeus Elctrns., 214-783-7010 
Tektronix nv/sa, TEL: 02/720 80 20 Irantronics Co. Ltd., TEL: 828294, 831564 

TX IIcusl=~ 
Inll Ilellvla. La Paz Inll Inq. Ba~hd3d 

Kierulff Elctrns., Inc., 713-530-7030 
Coasin Bolivia S.R.L., TEL: 40962 AI Manar Engrg. WLL, TEL: 60992 or 

\'1" S:lllll 
Inti Crazll. Sao P2~13 8880333 

Western Electromotive, 206-575-1910 
Tektronix Industria e Comercio Ltda., TEL: Inll Imel. Tcl/lvlv 

\'/11 Tukwila 
813-3011 Eastronics Ltd., TEL: 475151 

Kierulff Elctrns., Inc., 205-575-4420 
Inti Orazll. Rio ~a J~ntlro Inll Italy, I.liIano 

\'JI r.1lI~mkc3 
Tektronix Industria e Comercio Ltda., TEL: Tektronix S.p.A., TEL: 8466440/8466446 

Taylor Elec. Co., 414-241-4321 
266-5364, 286-6946 Inll lIaly. nCr.13 

\'JI \'j:ukcsta 
Inti Channel Isl::ds. Guunszy Tektronix S.p.A. 

Kierulff Elctrns., Inc., 414-784-8160 
Tektronix Ltd., TEL: Guernsey (0481) 35781 Inti lIaly, Torino 

Czn DC~'Jns'lI:-.:J, Onl;rlo 
Inll C~iln. SanlizQ3 Tektronix S.p.A., TEL: 330143/372163 

Future Elctrns., 416-663-5563 
Equipos Industriales S.A.C.I., TEL: 716-882, Inll Ivory Cm!, Abl~J;n 

C:n OIl3\'J~, O~I:rll 
382-942 Sitel, TEL: 353600 or 353502 

Future Elctrns., 613-820-9471 
Inti Colc:::hla. DC~DI3 Inll Ja~an. 1!3Qoya 

C:~ PclJI3 CI::lra (r.:::~,lrc:I). Q::"~:c 
Selectronica Ltd., TEL: 632874, 422376 SonylTektronix Corp., TEL: 518-3548 (area 

Future Elctrns., 514-694-7710 
Inll Cosla nIca, S:n Jas3 052magoya) 

C:~ V:nco~v=r. Drillsh Co!~:::~llI 
Electro-Impex, S.A., TEL: 21-59-54 Inll Jap2n. Osaka-shl 

Future Elctrns., 604-438-5545 
Inll D:nl:l;rk. Iltrlav Sony/Tektronix Corp., TEL: 312-2751 (area 

Tektronix AlS, TEL: (02) 84 56 22 
Inll Ecua:!or, Quito 

06/0saka) 

Proteco Coasin Cia Ltda., TEL: 52-6759, 52-
Inll J2~Zll. Tckyo 

Syotorno Innounlionc 9684 
Sony/Tektronix Corp., TEL: 710-8141 (area 

Inll E~)'~I. Czlro 
03/Tokyo) 

Systems Innovations Inc. Giza Sys. Engrg. Co., TEL: 841200, 849399 
Inll Japan, Tokyo 

505 Westford Street Inll EI Salwz~~r, San S.lv3~er 
Sony/Tektronix Corp., TEL: 448-4851 (area 

Lowell, Massachusetts 01851 Electronica Cuscatleca, S.A. de C.V., TEL: 22-
03/Tokyo) 

617-459-4449 0297 
IntI Jordan. Ar.lr.lzn 

Inll Flnl3nd. IItlslnkl 
Consult-Tel, TEL: 42333 

Tektronix O/Y, TEL: 90-722 400 Inti Kenya, r!zlrc~1 

IOU Zoro Inll Frz~cl, Alx-Los-r.liII:s 
Engrg. & Sales Co. Ltd., TEL: 26815 

Tektronix, TEL: (42) 26 62 03 In II Kcrca. Sccul r'-Inll Frznca, Lyen 
M-C IntI. (Korea) Ltd., TEL: (56) 6131 thru 

Tau Zero Inc. 6138 

805 Business Parkway 
Tektronix, TEL: (78) 76 40 03 

Inll Kuwait. Salal 
I ''-

Inll FrzncJ. Oruy I~ Richardson, Texas 75081 Tektronix, TEL: 907 78 27 Tareq Co., TEL: 436100 & 436045 (0) 
214-644-7545 Inll Fr:nc8, ncnn~s Inll Lt~3ncn. B&lrul 

I@ Tektronix, TEL: (99) 51 21 16 Projects S.A.L., TEL: 331680 

lilll Fnr.to. :;Irils~o~ro Inll !.lalaysla. PCI2I1n~ Jaya. Selan:cr 

TCr~i5"oni;r Tektronix, TEL: (88) 39 49 35 McComb Malaysia Sdn. Bhd., TEL: 773455 \!!. 
Inll Fnnco. Tc~lc:Jso Inll r.laxlco. r.!DXlco ~i 

Tektronix, Inc. Tektronix, TEL: (61) 40 24 50 Tektronix S.A. de C.V., TEL: (905) 687-1021/ ffij 
P.O. Box 500 Inll GCrr.1tny. Ilerlln-\'Jcsl 0904 

Beaverton, Oregon 97077 Rohde & Schwarz Handcls Ges.m.b.H., TEL: Inll I.lorecco. nabal /ladal ~) 
503-644-0161 (030) 3 41 40 36 SCRM, TEL: (07) 749-47 

(;::} 
TWX: 910-467-8708 IntI Gcrr.uny. /l3:::~:ro Inll Utlh~rI3n~s. /lr.lslclvctn 

Rohde & Schwarz Vertriebs Ges.m.b.H., TEL: Tektronix IntI., Inc. European Mktg. Centre 

~ (040) 38 01 91 IntI r:zlhulan:ls, Dadhoswcdorp 
Sales Ollices & nepresentatives I~II Gcrr.::ny, Kzrlsrut3 Tektronix Holland N.V., TEL: 02968-1456 E 

Rohde & Schwarz Vertriebs Ges.m.b.H., TEL: Inll !law Zcal3nd. Au&klzn~ ?l 

l~tI !.l~:rll. r.I:;I:rs (0721) 2 79 81 W. & K. McLean Ltd., TEL: 587-037 r.= 
Measurelec, TEL: 61 5099 & 61 5024 Inti Gcrr.l2ny. Itcln Inll Ilc\:I Zeal.nd. \'J&III~alcll (1oS'\ 

l~tI ~,r.:~!2. Lcz:~J Rohde & Schwarz Vertriebs Ges.m.b.H., TEL: W. & K. McLean Ltd., TEL: 851-450 ?'; 

Tecnidata Representacoes Tecnicas e (0221)77221 Inll IIcrway. Oslo !!! 
Electronica Aplicada Lda., TEL: 32025-32309 Inll GUr.l=ny. r.l~nchtn Tektronix Norge AlS, TEL: 02-212855 a r ... ·' 

Inll l.rc:~lIn3, 1l~:nDs /lires Rohde & Schwarz Vertriebs Ges.m.b.H., TEL: Inll Paklslan. Karachi e.-; 
Coasin S.A., TEL: 52-3185, 51-9363 (089) 4162 1 Pak-Land Corp., TEL: 437315, 438084 ~ 

'----
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Tektronix (Cant) 

Inll Panama. Panama 
Executive Mktg. Corp., TEL: 64-9354, 64-9851 

Inll Peru. Lima 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

1:11 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

2364 

Importaciones y Representaciones 
Electronicas S.A., TEL: 28-86-50 

Phlllppl~:s. r.l:lc:lI. Rlnl 
Philippine Elctrn. Inds., Inc., TEL: 87-99-26, 
87-99-27 

Portugal. Lisbon 
Decada Equipamentos de Electronica Lda., 
TEL: 574984 

Saudi Arabia, Riyadh 
Elctrn. Equip. Mktg. Ltd., TEL: 32700, 37023 

Singapore, Singapore 
MeComb, TEL: 2713333 

South Africa, Durban 
Protea Physical & Nuclear Instrumentation 
(Pty.) Ltd., TEL: 39-1100 

South Africa. Paardsnnlland 
Protea Physical & Nuclear Instrumentation 
(Pty.) Ltd., TEL: 51-3247 

South Africa. Transvul 
Protea Physical & Nuclear Instrumentation 
(Pty.) Ltd., TEL: (27 11)786-3647 

Spain, Barcelona 
Tektronix Espanola S.A., TEL: (93) 330-2008 

Spain, Madrid 
Tektronix Espanola S.A., TEL: (91) 404-1011 

Sri Lanka, Colombo 
Maurice Roche Ltd., TEL: 25846, 25847 

Sudan, Khartoum 
Cine & Photo Supply Co. (CPSC), TEL: 75162, 
76943 

Surinam, Paramaribo 
Wong Sang Tsoi & Co., TEL: 73511, 75187 

Sweden. Gothenburg 
Tektronix AB, TEL: 031/42 70 35 

Swoden. Solna 
Tektronix AB, TEL: 08/83 00 80 

Switzerland, Zug 
Tektronix IntI. A.G., TEL: 042 21 91.92 

Syrl3, D:m:scus 
General Trading Co., TEL: 114807, 224170 

Taiwan. Talpsl 
Heighten Trading Co. Ltd., TEL: 551-916 

Thailand. Bangkok 
Dynamic Supp. Engrg. R.O.P., TEL: 392-8523, 
5313; 391-9571 

Turkey, Istanbul 
Erkman Elektronik Aletler, TEL: 44 15 46/44 
7651 

Tunisia. Tunisia 
Societe EI Eslek, TEL: 244372 

United Kingdom, Cheadle, Stockport 
Tektronix U.K. Ltd., TEL: 061-428-0799 

United Kingdom, lIarpenden, Harts 
Tektronix U.K. Ltd., TEL: Harpenden 63141 

United Kingdom, Livingston, West Lothian 
Tektronix U.K. Ltd., TEL: Livingston 32756/7 

Unltsd Kingdom. Ualdenhsad, Berkshire 
Tektronix U.K. Ltd., TEL: 0628-73211 

Uruguay, Uontevldao 
Coasin Uruguaya S.R.L., TEL: 91-79-78 

Venezuela, Caracas 
Equilab, C.A., TEL: 283.1166 

Zambia, Lusaka 
Baird & Tatlock (Zambia) Ltd., TEL: 75315/6 

Zambia, Udola 
Baird & Tatlock. (Zambia) Ltd., TEL: 3522 & 
225314/6 

Teledyne Crystalonics 

Teledyne Crystalonics 
147 Sherman Street 
Cambridge, Massachusetts 02140 
617-491-1670 

Sales Offices & Representatives 

Inll Balglum. Brussals 
Microtron, TEL: 02-5232217 

Inll Franca, Paris 
Composants Et Produits Electroniques, TEL: 
9804140 

Inll Garmany, Hellbronn 
Sinus Elctrns., TEL: 07131/52077 

Inll India. Bombay· 
Elctrn. Entprs., TEL: 4430906 

Inll Israel, Tel-Aviv 
STG Inti, TEL: 53549 

Inll Italy. Milan 
Kimates, TEL: 4044218 

Inll Japan. Tokyo 
Teledyne Japan K.K., TEL: 03-4038141 

Inll IIsthsrlands, Rijswijk 
MCA Tronix, TEL: 15-134940 

Inll Swadan. Valllngby 
Svensk Tele Industri AB, TEL: 890435 

Inll Switzerland, Zurich 
G & P Elctrn. AG, TEL: 653231 

Inll United Kingdom. Hook 
Tech. Selling Svcs., TEL: 025672-32993 

Teledyne Philbrich: 

Teledyne Philbrick 
Allied Drive at Route 128 
Dedham, Massachusetts 02026 
617-329-1600 
TWX: 710-348-6726 
Spaclflc product Informallon: 

Sales Department 
Appllcallon englnmlng: 

Sales Department 
Literature: 

Publications Dept. 
Pries and delivery: 

Sales Department 
Follow-up an order: 

Customer Service Dept. 
All other Inlormallon: 

Product Sales Dept. 

Sales Offices & Representatives 

Inll France, Levallols Parrat 
Teledyne PhilbriCk France, TEL: (1) 757-19-
40 

Inll Japan, Osaka 
Teledyne Philbrick Japan, TEL: (06) 365 0431 

Inll Japan, Tokyo 
Teledyne Philbrick Japan, TEL: 403-8921 

Inll Unltad Kingdom, Prllddlesax 
Teledyne Philbrick UK, TEL: (01) 897-2501 

Inll West Germany, Braman 
Teledyne Philbrick, TEL: 0421313917 

Inll Vlast Germany. Munich 
Teledyne Philbrick Germany, TEL: 0891 
7915773 

Inll West Germany, Yllasbadan 
Teledyne Philbrick Germany, TEL: (6121) 
7680 

Distributors 

Inll Austria, Brunn am Geblrge 
Kontron GmbH & Co., KG, TEL: 02236/86631 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Belgium. Kssrbargen 
Microtron P.V.B.A. Int'!., TEL: 016/600586 
Denmark. Lyngby 
Knud Kamuk Aps., TEL: (02) 88 38 33 
Finland, Halslnkl 
Turion OY, TEL: 372 144 
GraDcD, Athens 
Demetrius C. Tzitzinias & Sons, TEL: (00 30 
1) 9344790 
Hong Kong. 1I0ng Kong 
Schmidt & Co. Ltd., TEL: 5-455644 
India, Bombay 
Elctrn. Entprs., TEL: 44 30 96 
Iraland, Dublin 
Neitronix Ltd., TEL: (01) 501845 
Israel. Ramlt Gan 
Elina Ltd., TEL: (03) 734129 
lIaly, Uliano 
Eledra, TEL: (02) 34 97 51 
Korea. Saoul 
Vine Overseas Trading Corp., TEL: 266-1663 
lIetherlands, RIJSWIJk 
MCA-Tronix Int'!., b.v., TEL: 015-134940 
llaw Zealand. Auckland 
Professional Elctrns., Ltd., TEL: 493-029 
Ilorway, Oslo 
Scancopter A.S., TEL: 02-229850 
Portugal. Llsboa 
Ditram Comps. e Elctrna., Lda., TEL: 45313 
SlngaporB. Asia 
Microtronics Assocs. PTE Ltd. 
South Africa. Cralghall 
K. Baker Assocs., (Pty) Ltd., TEL: 788-17001 
1/2 

Inll Spain. r.1adrld 
Hispano Elctrna. s.a., TEL: 61941 08 

Inll Swedan. Valllngby 
Scancopter AB, TEL: 08/380065 

Inll Switzerland. Zurich 
Kontron Elctrn. Ltd., TEL: 017302165 

Inll Taiwan, Talpal 
Indl. Elctrns., TEL: (02) 771-4257 

Teledyne Semiconductor 

Teladyne Semiconductor 
1300 Terra Bolla Avenua 
"'ountaln Vie\'!, California 94043 
415-968-9241 
TWX: 910-379-6494 

Specific product Informallon: 
ext. 449 

Appllcallon engineering: 
ext. 431 

Literature: 
ext. 451 

Price and delivery: 
ext. 304 

Follow-up an order: 
ext. 337 

Sales Offices & Representatives 

AL Huntsville 
Dixie Technical Mktg., 205-830-1040 

AZ r.'esa 
Sedco Sales, 602-835-6281 

CA Culver City 
Bestronics, Inc., 213-870-9191 

CA Irvine 
Bestronics, Inc., 714-979-9910 

CA San Diego 
Bestronics, Inc., 714-452-5500 

CA Woodland IIlIIs 
Bestronics, Inc., 213-704-5616 

Fl Clearwater 
Electrocraft Inc., 813-576-5404 
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Teledyne Semiconductor (Cant) 011 Columbus 

Distributors 
Reptron Elctrns., Inc., 614-436-6675 

OK Tulsa 
FL Pompano Duch Compo Specialties, 918-664-2820 

Electrocraft Inc., 305-786-0206 AL lIunlsvlll3 OK Tulsa 
FL \'/lnlcr Park Powell Elctrns., 205-539-2731 Quality Comps., 918-664-8812 

Electrocraft Inc., 305-628-4705 CA Chals~orlh P.~ Uonlgomcryvllla 
GA Slone !.founlaln (Allanla) Anthem Elctrns., 213-700-1000 Pyttronic Inds., 215-643-2850 

Dixie Technical Mktg., 404-962-2530 CA Chals~orlh PA Philadelphia 
IL Elgin DiplomatlWestates Elctrns., 213-341-4411 Almo Elctrns., 215-698-4000 

Teledyne Semiconductor, 312-695-2385 CA Cosla Masa TX Addison 
IL Park Rldga DiplomatlWestates Elctrns., 714-549-8401 Active Compo Technology, 214-980-1888 

Metcom Assocs. Corp., 312-696-1490 CA San D18~o TX Addison 

III FI. Wayne 
Anthem Elctrns., 714-279-5200 Quality Comps., 214-387-4949 

Given Corp., 219-432-5585 
CA San Diego TX f.:::!~:: 

KS DaSolo 
Diplomat/Westates Elctrns., 714-292-5693 Active Compo Technology, 512-452-5254 

CA San Jose 
Midtec.Assocs., Inc., 913-441-6565 Anthem Elctrns., 408-946-8000 

TX Austin 

r.m LUII::rvllla CA Sunnyvale 
Compo Specialties, 512-837-8922 

Walker-Houck Assocs., 301-296-6021 DiplomatlWestates Elctrns., 408-744-1555 
TX Auslln 

I.1A \'Iallhar:l Cfl Tuslln 
Quality Comps., 512-835-0220 

Dynasel Assoc., 617-890-6777 Anthem Elctrns., 714-730-8000 
TX Dallas 

r.lI Drlghlon CO Engl8~ood 
Compo Specialties, 214-357-6511 

TX lIouslon 
KRW Sales, 313-437-7255 Diplomat Elctrns., 303-740-8300 

Compo Specialties, 713-771-7237 r.m D1cc::llnglc:J CO \'/bsal RIdge 
TX lIouslen 

Quantum Sales, 612-884-4700 A.C.T. Rocky Mountain, 303-422-9229 
Quality Comps., 713-772-7100 

UO Flnrlssant CO \'/hul Rldga 
UT Sail Lake City 

Midtec Assocs., Inc., 314-837-5200 Bell Inds., 303-424-1985 
Bell Inds., 801-972-6969 

1111 Sal:1:1 FL Cla3Natcr 
UT Sail Lake City 

Diplomat Elctrns., 813-443-4514 Teledyne Semiconductor, 603-893-9551 
FL FI. Lauderdale 

Diplomat Elctrns., 801-486-4134 
IIJ Fairfield 

Diplomat Elctrns., 305-971-7160 \'/A Kant 
Tech. Applications & Mktg. (TAM), 201-575- Shannon Ltd., 206-763-0545 
4390 FL Pall:1 Bay 

\'11 r,lII~aukc3 

IIJ lIaddonflzld 
Diplomat Elctrns .• 305-725-4520 

Industrial Elctrns., 414-276-1212 
IL Chicago 

Sunday a-Brien, 609-429-4013 Bell Inds., 312-982-9210 Can Calgary. Alberta 
IIY Duffalo IL Roumont 

Future Elctrns., 403-259-6408 
Quality Components, 716-837-5430 Advent Elctrns., 312-298-4210 Can Downsvlsw. Ontulo 

IIY r.lInlius III Indianapolis 
Future Elctrns., 416-663-5563 

Quality Components, 315-682-8885 Advent Elctrns., 317-872-4910 Can Ollawa. Ontario 

r:c r.lount Airy IA Cedar Rapids Future Elctrns., 613-820-8313 

Dixie Technical Mktg., 919-789-9759 Advent Elctrns., 319-363-0221 Can Point a Claire. Ouabec 

011 Clnclnnall IA Cedar Rapids Future Elctrns., 514-694-7710 

Makin & Assocs., 513-871-2424 Deeco, Inc., 319-365-7551 Can Vancouver. Brlllsh Columbia 

011 Cclu:::~us KS Lc~axa 
Future Elctrns., 604-438-5545 

KRW Sales, 513-845-4131 Compo Specialties, 913-492-3555 Can Vancouver. British Colur.1bla 

on Perlland UD Cclul:1bla Intek Elctrns., 604-324-6831 

SO-R2, 503-297-8677 Diplomat Elctrns., 301-995-1226 IntI Australia. Vlclerla 

TX Auslln UD Savag3 Soanar Elctrns. Pty. Ltd., TEL: 890661 

Logic One Sales, Inc., 512-459-1297 Pyttronic Inds., 301-792-0780 IntI Brazil. Sao Paulo 

TX 
I.IA Framlnghll:1 Filcres, TEL: (011) 223-7388 

IIcustoR 
NOW Electronics, 617-872-5876 IntI Denr:urk. IIsrlsv 

Logic One Sales, Inc., 713-879-1566 
UA \'/eslbcro Nordisk Elecktronik AIS, TEL: 02-842000 

TX Richardson Future Elctrns., 617-366-2400 IntI England. Bucklnghamshlra 
Logic One Sales, Inc., 214-234-0765 UA Woburn Macro Mktg. Ltd .• TEL: 44-753-3544 

VIA Bellevue ACI Corp., 617-935-7230 Inti England. Cisveland ,---
SO-R2, 206-747-9424 r.u Farr:llngton Hills Norsem Elctrns. Grp., TEL: (0429) 33501 

\'/1 \'/cst Alias Advent Elctrns., 313-477-1650 Inti England. Roxburghshlra 
Metcom Assocs. Corp., 414-476-1300 UI Livonia Semicomps Northern Ltd .• TEL: 2366 KELSO 

~'==' 
Can U1sslsuu~a. Ontario Reptron Elctrns., Inc., 313-525-2700 Inti Finland. 1I&lslnkl 0) 

Vitel Elctrns., 416-676-9720 r.1II r.llnneapolls Fintronic AlB, TEL: 90-6926022 ~ 
Can Port r.teody. Brillsh Colu::Ibla Diplomat Elctrns .• 612-572-0313 IntI France. Douloano 

~ Vitel Elctrns., Inc., 604-461-3322 IIJ Totowa Satek, TEL: 01-6090805 

Can SI. Laurc~t. OI:Z~~C Diplomat Elctrns., 201-785-1830 IntI India. r.12dras 

~ Vitel Elctrns., 514-331-7393 111.1 Alhuqcerqu3 Micro Elctrns. Type II, 23, TEL: 413893 

Can Stlllsvllla. Ontario Bell Inds., 505-292-2700 IntI lIaly. r.Wano 

Vitel Elctrns., 613-836-1776 flY Buffalo Eledra S.P.A., TEL: 02-3493041 

~ Inti England. r.llddlasax 
Summit Distrs., 716-884-3450 IntI lIaly. r.mano 

Teledyne Semiconductor, TEL: (44) 01-897- IIY East Syracuse Mesa S.P.A., TEL: 02-434333 

2503 Future Elctrns., 315-463-6633 Inti Japan. Tokyo c:J IIY Farmlngdala Sil-Walker, TEL: 03-341-3651 
Inti lIong Kong. Kowloon SAI,516-293-2710 Inti Japan. Tokyo 

M 
Teledyne Semiconductor, TEL: 3-240122 !lY Freepcrt Teijin Advanced Prods. Corp., TEL: 03-506-

Inti Israel. Tel Aviv Milgray Elctrns., 516-546-5600 4670/4676 
RN ElectroniCS Ltd., TEL: 707129 IIY I.lalvllla Inti lIathcrlands. Capella a.d. Iissel 

Illtl Kcrc3. S=::I Diplomat Elctrns., 516-454-6400 Alcom Elctrns., TEL: 01-519533 

I Vine Overseas Trading Corp., TEL: 266-1663, IIY Pert Chester Inti lIemay. IIvalslad 
265-3892 Zeus Comps., 914-937-7400 Nordisk Elektronik (Norge) AlS, TEL: 02-78 

> 

Inti Taiwan. Talpal 011 Clnclnnall 62 10 
Timkuo Taiwan Ltd., TEL: 5638478/9 Hughes-Peters, Inc., 513-351-2000 Inti South Africa. Johannasburg &1 Inti \'Jest Germany. Tlengen 011 Columbus a & C Alexander Sales (Pty.) Ltd., TEL: 724-
Teledyne Semiconductor, TEL: (49) 7741-5066 Hughes-Peters, Inc., 614-294-5351 9366/7/8 ~ 

1..--. 
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Teledyne Semiconductor (Cant) CT lIar.:den 

Distributors 
Sales Office, 203-281-0074 

FL Clnarwatcr 
Inti South Alrlca, Transu3el Sales Office, 813-725-1861 

Fairmont Elctrns. Ltd., TEL: 48-6421/48-6481 Inti Australia, Soulh 1.lalbourne FL FI. Laudcrdal3 
Inti Swedon, Stockholm Pacific Communications Pty. Ltd., TEL: (3) Sales Office, 305-733-3300 

Nordisk Elektronik AlB, TEL: 08-635040 6905855 FL \'/1r.lcr Park 
Inti Switzerland, Zurich Inti Chlla, Santiago Sales Office, 305-644-3535 

ENA AG, TEL: 01/645757 Compania Standard Electric S.A.C., TEL: (2) GA Allanta 
Inti Switzerland, Zurich 515515 Sales Office, 404-452-4600 

Omni Ray AG, TEL: 01/2520766 Inti Color.1bia, Dagata IL IIrlingten 1131ghts 
Inti \'last Germany, Dochtarsbehl GTE De Colombia S.A., TEL: 257 6811 Sales Office, 312-640-3000 

Semitron Electronik Gmbll, TEL: 07742/7011 Inti Denmark, lIerlsv III FI. \'/ayno 
Inti \'lost Germany. Hannover-Linden Inotec AlS, TEL: (2) 948 033 Sales Office, 219-424-5174 

T. H. Henskes, TEL: 0511/456082 Inti Ecuader, Guayaquil III Indl~napclls 

Inti \'/osl Gerr.1any. l.luhlVleg Grafcomp, TEL: (4) 512 092 Sales Office, 317-248-8555 
Hot Elctrn., TEL: 089/6111092 Inti England. Bristol I~ CU~Qr r.:~ld:; 

Inti \'/est Germany, lIettslal Chesilvale Ltd., TEL: (272) 277 162 Sales Office, 319-346-1100 

Omni Ray GmbH, TEL: 49-2153-7961 Inti Finland. Ilulslnkl 1.11\ \'/althzr.1 

Inti \'lest Gerr.1any. Uterh3chlng Norecom Oy;TEL: (0) 520 552 Sales Office, 617-890-7400 

Metronix GmbH, TEL: 089/6114063 Inti Franco. Sayres 1.11 Soulhfleld 
S.A. Tekelec-Airtronic, TEL: (1) 534 7535 Sales Office, 313-353-0830 

Inti lIeng Keng. \'Janchal 1.111 Edina 
CET Ltd., TEL: (5) 729 376 Sales Office, 612-830-1600 

Telefunlten Inti Italy. ROr.19 1.10 I(ansas City 
Stelit S.R.L., TEL: (6) 501 1551 Sales Office, 816-523-2500 

AEG-Telefunken Corporation Inti KoroJ. S60.1 1.10 SI. Leuls 
P.O. Box 3800, Route 22 at Orr Drive Sejin Inds., Inc., TEL: (2) 753 4413 Sales Office, 314-432-3333 
Somerville, New Jersey 08876 l~tI Ku\nll. Sarat IIJ Clark 
201-722-9800 Kuwaiti Danish Computer Co., TEL: 830 160-1 Sales Office, 201-574-9800 
TELEX: 833409 Inti 1.1a13ysla. Ssl3nger m.l Albuqc~rqc8 

Emtel Sales Office, 505-265-8491 

Inti· lIelherlands. AI::1810 IlY E3St Syracuso 

Telephonic!; LSI Group 2000 Nederland B.~ .• TEL: (5490) Sales Office, 315-463-9291 

21616 IIY Endicott 

Inti 1I0nny. Tonsb:rg Sales Office, 607-754-3900 

Telephonics LSI UMI A.S., TEL: (33) 86 000 IlY 1.'elvIll3 

770 Park Avenue Inti Singaporo Sales Office, 516-293-2560 

Huntington, New York 11743 Comtel (S) Pte. Ltd., TEL: 296-0905/6 IlY Poughke~psl9 

516-549-6300 Inti Sweden. Valllngby Sales Office, 914-473-2900 

TWX: 510-226-6983 Com-Trade AB, TEL: (8) 370 240 IIY nochester 

Inti Switzerland. nu~tI Sales Office, 716-461-1800 

Group 2000 AG. TEL: (55) 317 444 IIC Charlollo 

Inti T2lwan. Talp31 Sales Office. 704-527-0930 

Tclmos Vidar-SMS Co. Ltd. (Sun Moon Star Co.), TEL: IIC nal31g1l 

(2) 581 8521 Sales Office, 919-787-9376 
011 Belch~lc~d 

Telmos Inc. Inll Thailand. Dangkok 
Sales Office, 216-464-6100 

740 Kaifer Road R.S. Poly Supply Ltd. Part., TEL: (2) 281 3733 
011 D3ytC~ 

Sunnyvale, California 94086 Inll Vsnolu2la. Caracas 
Sales Office, 513-258-3877 

408-732-4882 Applewhite S.A., TEL: (2) 575 3020 
OK Tulsa 

TELEX: 171627 NANET Inti \'/osl Gsmany. I.larllnsrls~ 
Sales Office, 918-747-9548 

TWX: 910-379-0029 NANET Allmos Elctrn. GmbH, TEL: (89) 857 2086-89 
OR D~3vertcn 

Sales Office, 503-643-6759 

Sales Offices & Representatives PA PI. \'Jashlnglc:I 
~ Te)ca!; In!;trumcnto Sales Office, 215-643-6450 
~ 

! TIl Johnsc:I City 
Inti \'Jcst Gsmany. r.lunchBn Sales Office, 615-282-1100 

I ~ Telmos GmbH, TEL: 0114989-4'32004 Toxas InstrUr.13:1ts TX Dallas 
,:,!.: SCr.1lcondcctor Group Sales Office, 214-238-6531 

.:~ 
P.O. Dox 225012. !.lIS 3011 

TX lIouston 

Teltone Dalln. TX 75265 Sales Office, 713-776-6511 ,;, rtrl 214-995-2011 
UT Salt Lake City ".: ~.; . .r.: T\'JX: 910-867-4702 

i) ~ .Sales Office, 801-973-6310 

~. ~!;:: Teltone Corporation VA IIrlington 
10801-120th Avenue NE Sales Office, 703-553-2200 

"~'~" Kirkland, Washington 98033 Sales Offices & Representatives VA I1Ichr.io~~ 

r·,· .. , I'. 206-827-9626 Sales Office, 804-744-1007 I :i.:: D . TWX: 910-449-2862 AL lIuntsvlllo VA Rlchr:lcnd 

1:·(2 Spsclllc product Inforr.13t1on: 
Sales Office, 205-837-7530 Sales Office, 804-275-8148 

AZ Phosnlx \'/A Dallavc3 Sid Herron Sales Office, 602-249-1313 Sales Office, 206-455-3480 II Application engineering: CII Costa I.~esa Can 0113\'13. Ontario 
I • Sid Herron Sales Office, 714-540-7311 Sales Office, 613-233-1161 
~ Literature: CII EI Se~undo C2n Rlc~r.1cnd 11111. Ontzrla i Julie Todd Sales Office, 213-973-2571 Sales Office, 416-884-9181 

Ii Prlca and delivery: CA San Dlago Can SI. Laurent. Out~3C 
Pam Hurnblad Sales Office, 714-278-9600 Sales Office, 514-341-3232 

Follow-up an crder: CA 
. 

Sunnyvala Inti Arg3ntlna. Dusnos Aires 

I ,~ . Pam Hurnblad Sales Office, 408-732-1840 Sales Office, TEL: 748-1141 
. , 1111 other Infomatlan: CO' D:nvcr lrotl Australl3. Sydnsy ,- Sid Herron Sales Office, 303-751-1780 Sales Office, TEL: 02-887-1122 I __ ~ 
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Texas Instruments (Cont) 

Inll AuslraliJ. SOUlh r.:tlbourna 
Sales Office. TEL: 699-5788 

Inll Auslrla. Vlt~na 
Sales Office. TEL: 0222-724186 

Inll O~lglu::!. Orumls 
Sales Office. TEL: 02-7208000 

Inll Bmll. Sao Paulo 
Sales Office. TEL: 011-260-6347 

Inll 0311muk. IItrl3v 
Sales Office, TEL: 02-917400 

Inll Flnlznd. IIclslnkl 
Sales Office, TEL: 80-408300 

Inll Franca, La Plasnls R~bln3q~ 
Sales Office, TEL: 01-6302343 

Inll Fr:r.ca, Lyc~ 
Sales Office, TEL: 078-373585 

Inll Fr::ca, r,~tyl:l1 

Sales Office, TEL: 076-904574 
Inll Frane3, n:~nes 

Sales Office, TEL: 099-795481 
Inll Fnne3. Tculcuu 

Sales Office, TEL: 061-213032 
11111 Gcrczny, C:rlln 

Sales Office, TEL: 030-8927013 
Inll Gcrr::3ny, Esct.~crn 

Sales Office, TEL: 06196-43074 
Inll Gerr:::ny, Est~~ 

Sales Office, TEL: 0201-233551 
Inll G~rcany. Fnlslng 

Sales Office, TEL: 08161-801 
Inll GCrr.lny. lIamburg 

Sales Office, TEL: 040-2201154 
Inll Gm::ny, 1I:r.~vcr 

Sales Office, TEL: 0511-648021 
11111 G:rr.l3ny. r,lc:lleh 

Sales Office, TEL: 089-92341 
Inll G:rr.::ny, IIc::rr.h!rg 

Sales Office, TEL: 0911-22877 
Inll G:rr.::~y. Slutt~:rt 

Sales Office, TEL: 0711-547001 
Inll Heng Keno. IIc~a I(c:tg 

Sales Office, TEL: 05-279041 
Inll lilly. UlI:l1 

Sales Office, TEL: 02-253-2451 
Inll lIaly. nc:::a 

Sales Office, TEL: 06-6917127 
Inll lilly, Tcrln 

Sales Office, TEL: 011-832276 
Inll JtP:D. Tokyo 

Sales Office, TEL: 03-402-6171 
Inll Kerea. Scoul 

Sales Office, TEL: 446-1565 
Inll I,lulea, r,l3xleo Clly 

Sales Office, TEL: 905-567-9200 
Inll Ihlh:rl:nds, Ar.'lSlclv::n 

Sales Office, TEL: 020-473391 
Inll Ucm.y. Oslo 

Sales Office, TEL: 02-689487 
Inll Pcrlug21, Douro 

Sales Office, TEL: 948-1003 
Inll Sln~lpora. nt~u~lIc cf SI!lCt~m 

Sales Office, TEL: 65-2581122 
Inll Spain, Buczlanl 

Sales Office 
Inll S~c~c:t, Slcckbolr.t 

Sales Office, TEL: 08-235480 
Inll Tzl~:n, Taipei 

Sales Office 
Inll United KlnCdc::1, O'&~fcrd 

Sales Office, TEL: 0234-67466 

Distributors 

AL lIuntsvlll3 
Hall-Mark, 205-837-8700 

AZ Pl:c:nlx 
Kierulff Elctrns, 602-243-4101 
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PJlANUr-AC7URERS r! DIS7RIBUTORS DIRECTORV 

VG1ca vU!{S·~ [JUSi!?nlQ)llg'~Or 
. 'lfJ ~aon Vcr 

~ TEXAS 
IN STRUfVl ENTS 

I NCOR-PORATED 

Melville, NY 516-454-6400· Rochester, NY 716-424-6611 
Syracuse, NY 315-652-5000· Boston, MA 617-429-4120 
Totowa, NJ 201-785-1830' Danbury, CT 203-797-9674 
Columbia, MD 301-995-1226· Atlanta, GA 404-449-4133 
Clearwater, FL 813-443-4514· Palm Bay, FL 305-725-4520 
Chicago, IL 312-595-1000· Michigan 800-323-1002 
Wisconsin 800-323-1002' Minneapolis, MN 612-572-0313 
Dallas, TX 214-931-3404· Salt Lake City, UT 801-486-4134 
Denver, CD 303-740-8300' Costa Mesa, CA 714-549-8401 
Sunnyvale, CA 415-964-1700·408-734-1900 
Chatsworth, CA 213-341-4411' San Diego, CA 714-292-5693 
International 516-454-6400 Telex: 143242 DIPELEC 

AZ Ph=z~lx 

Wyle Labs, 602-249-2232 
AZ TC:;:~3 

MarShall Inds., 602-968-6181 
CA Anahzll:l 

R.V. Wealherford, 714-634-9600 
CA Canc~3 Puk 

Marshall Inds., 213-999-5001 
CA Chalsworlh 

Jaco, 213-998-2200 
CA Ell.lcnta 

Marshall Inds., 213-686-0141 
CA EI SCilU~do 

Wyle Labs, 213-322-8100 
CA Gln~dal8 

R.V. Weatherford, 213-849-3451 
CA Irvin a 

Marshall Inds., 714-556-6400 
CA Irvl:3 

Wyle Labs, 714-641-1600 
C,\ Los Anc:las 

Kierulff Elctrns., 213-725-0325 
CA Pzlo Allo 

Kierulff Elctrns., 415-968-6292 
CA PO::lO:JI 

R.V. Weatherford, 714-623-1261 
CA S:n DI:~o 

Arrow Elctrns., 714-565-4800 
CA San 01:;0 

Kierulff Elctrns., 714-278-2112 
CA San 01.:;0 

Marshall Inds., 714-578-9600 
CA San DI:Jo 

R. V. Weatherford, 714-695-1700 
CA San Dlc~o 

Wyle Labs, 714-565-9171 

CA 

CA 

CA 

CA 

CA 

CA 

CO 

CO 

CO 

CT 

CT 

CT 

CT 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

GA 

GA 

IL 

IL 

IL 

IL 

III 

HI 

KS 

KS 

KS 

r.1D 

UD 

UD 

UD 

UO 

r.1A 

UA 

r.IA 

Sanla Oarbara 
R.V. Weatherford, 805-965-8551 
S3nl3 Clm 
Wyle Labs, 408-727-2500 
Sunnyvzls 
Arrow Elctrns., 408-745-6600 
Sunnyvale 
Marshall Inds., 408-732-1100 
Sunnyvala 
United Comps., 408-496-6900 
Tustin 
Kierulff Elctrns., 714-731-5711 
Denver 
Arrow Elctrns., 303-758-2100 
Denver 
Kierulff Elctrns., 303-371-6500 
Thornlen 
Wyle Labs, 303-457-9953 
Danbury 
Diplomat, 203-797-9674 
Orall~3 

Milgray/Ct., 203-795-0714 
Wallingford 
Arrow Elctrns., 203-265-7741 
\,/alll~cfcrd 

Marshall Elctrns., 203-265-3822 
ClumalGr 
Diplomat/Southland, 813-443-4514 
Ft. L;u~trd~13 
Arrow Elctrns., 305-776-7790 
Ft. Lzurlcrdala 
Diplomat/Ft. Lauderdale, 305-971-7160 
Ft. LaudcrdEla 
Hall-Mark/Ft. Lauderdale, 305-971-9280 
Orlando 
Hall-Mark/Orlando. 305-855-4020 
Pal::! Ilay 
Arrow Elctrns., 305-725-1480 
Pair.! Oay 
Diplomat/Florida, 305-725-4520 
St. Pelersburg 
Kierulff Elctrns., 813-576-1966 
Wlnler Park 
Milgray Elctrns., 305-647-5747 
Ilorcross 
Arrow Elctrns., 404-449-8252 
lIorcross 
Marshall Elctrns., 404-923-5750 
O=n~c:JvIll3 

Hall-Mark/Chicago, 312-860-3800 
Chicano 
Newark Elctrns., 312-638-4411 
Elk Grova Vlllaga 
Kierulff Elctrns., 312-640-0200 
Sch~cr.iburg 

Arrow Elctrns., 312-397-3440 
Ft. \'/ayna 
Graham Elctrns., 219-423-3422 
Indlan:pclls 
Graham Elctrns., 317-634-8202 
LenoX8 
Compo Specialties, 913-492-3555 
Lc~aX8 

Hall-Mark/Kansas City, 913-888-4747 
\'/lcll1l3 
L-Comp Inc_, 316-265-9507 
Balllr.lCro 
Arrow Elctrns., 301-247-5200 
Oaltll:lcro 
Hall-Mark/Baltimore, 301-796-9300 
Oallll:loro 
Kierulff,301-247-5020 
Coll:r.l~13 

Diplomat/Maryland, 301-995-1226 
Rcckvllla 
Milgray/Washington, 301-468-6400 
Olll2rlca 
Kierulff Elctrns., 617-667-8331 
Ourllnglon 
Marshall Elctrns., 617-272-8200 
\'/oburn 
Arrow Elctrns., 617-933-8130 
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Texas Instruments (Cant) 

l,lA 

1.11 

1.11 

1.111 

1.10 

1.10 

1.10 

IIH 

IIJ 

IIJ 

IIJ 

IIJ 

IIJ 

IIJ 

IIJ 

lIf.l 

Ill.! 

IIY 

IlY 

IIY 

IIY 

IIY 

IIY 

IIY 

IIY 

IIY 

IlY 

IIC 

IIC 

IIC 

011 

011 

Oil 

011 

011 

OK 

OK 

on 

PA 

2368 

\'Jc~llrn 

Time Elctrns., 617-935-8080 
Ann Arbor 
Arrow Elctrns., 313-971-8220 
Oak Park 
Newark Elctrns., 313-967-0600 
Edina 
Arrow Elctrns., 612-830-1800 
Earth Clly 
Hall-Mark/St. Louis, 314-291-5350 
Kansas City 
Compo Specialties, 913-492-3555 
Kansas Clly 
L-Comp Inc., 816-221-2400 
r.1anchsster 
Arrow Elctrns., 603-668-6968 
Camden 
General Radio Supp., 609-964-8560 
Clifton 
Marshall Elctrns., 201-340-1900 
Fairfield 
Hall-Mark, 201-575-4415 
Fairfield 
Kierulff Elctrns., 201-575-6750 
r.1arlton 
Milgray/Delaware Valley, 609-983-5010 
r,1oorestown 
Arrow Elctrns., 609-235-1900 
Saddlsbrook 
Arrow Elctrns., 201-797-5800 
Albuqucrqu8 
Arrow Elctrns., 505-243-4566 
AlbuquBrquo 
Int'l. Elctrns., 505-345-8127 
Endwoll 
Marshall Elctrns., 607-754-1570 
Farmlngdalo 
Arrow Elctrns., 516-694-6800 
Frouport 
Milgray Elctrns., 516-546-5600 
lIauppauga 
Arrow Elctrns., 516-231-1000 
lIauppaugs 
JACO, 516-273-5500 
Liverpool 
Arrow/Syracuse, 315-652-1000 
r.lclvlll3 
Diplomat, 516-454-6334 
nochester 
Arrow/Rochester, 716-275-0300 
nochester 
Marshall Elctrns., 716-235-7620 
nochaster 
Rochester Radio, 716-454-7800 
Greensboro 
Kierulff, 919-852-9440 
nalelgh 
Hall-Mark, 919-872-0712 
Winston-Salem 
Arrow Elctrns., 919-725-8711 
Columbus 
Hall-Mark/Ohio, 614-891-4555 
Dayton 
ESCO Elctrns., 513-226-1133 
Dayton 
Marshall Inds., 513-236-8088 
Kettering 
Arrow Elctrns., 513-435~5563 
Solen 
Arrow Elctrns., 216-248-3990 
Tulsa 
Compo SpeCialties, 918-664-2820 
Tulsa 
Hall-Mark/Tulsa, 918-665-3200 
IIlIIsboro 
Wyle Labs, 503-640-6000 
Pittsburgh 
Arrow Elctrns., 412-856-7000 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

UT 

UT 

UT 

VA 

VIA 

VIA 

VIA 

\'/A 

WI 

Austin 
Compo Specialties, 512-837-8922 

Austin 
Hall-Mark/Austin, 512-258-8848 

Dallas 
Compo SpeCialties, 214-357-6511 

Dallas 
Hall-Mark/Dallas, 214-341-1147 

Dallas 
Int'I Elctrns., 214-233-9323 

EI Paso 
Int'l Elctrns., 915-778-9761 

lIouston 
Compo Specialties, 713-771-7237 

lIouston 
Hall-Mark/llouston, 713-781-6100 

Houston 
HarriSon Equip., 713-879-2600 

Sail Lake City 
Diplomat/ Altaland, 801-486-4134 

Salt Laka City 
Kierulff Elctrns., 801-973-6913 

Salt Laka City 
Wyle Labs, 801-974-9953 

Richmond 
Arrow, 804-282-0413 

Ballevua 
Arrow Elctrns., 206-643-4800 

BollovUB 
United Comps., 206-643-7444 

BellBvuo 
Wylc Labs, 206-453-8300 

Seattla 
Kierulff Elctrns., 206-575-4420 

Oak Crc~k 
Arrow Elctrns., 414-764-6600 

\'/1 Oak CrB3k 
Hall-Mark/Milwaukee, 414-761-3000 

\'/1 Waukesha 
Kierulff Elctrns., 414-784-8160 

Can Calgary, Alberta 
L. A. Varah, 403-230-1235 

Cln DOVlnsvloYl, Ontario 
CESCO Elctrns., 416-661-0220 

Can lIamliton. Ontario 
L. A. Varah, 416-561-9311 

Can Uantrnl. QIl=~CC 
CESCO Elctrns., 514-735-5511 

Can Uontro31. Quebec 
Future Elctrns., 514-694-7710 

Can Ottawa, Ontario 
CESCO Elctrns., 613-226-6903 

Can ., Ottawa. Ontario 
Future Elctrns., 613-820-8313 

Can Queboc Clly, Quabec 
CESCO Elctrns., 418-687-4231 

Can Toronto. Ontario 
Future Elctrns., 416-663-5563 

Can Vancouver, British Columbia 
Future Elctrns., 604-438-5545 

Can Vancouver, Brilish Colur.1bla 
L. A. Varah, 604-873-3211 

Can Winnipeg. r.1anltoba 
L. A. Varah, 204-633-6190 

Thomson-CSFComponents 

Thomson-CSF Components Corporation 
Semiconductor DiviSion 
6660 Variel Avenue 
Canoga Park, California 91303 
213-887-1010 
TELEX: 69-8481 
TWX: 910-494-1954 

Toshiba 

Toshiba America, Inc. 
2441 Michelle Drive 
Tustin, California 92680 
714-730-5000 
TELEX: 18-3812 

Specific product Information: 
Memory & Microcomputer IC;s: 714-955-1155 
Other IC's & Semiconductors: CEM Division, Northbrook, 
Illinois, 312-564-5140 

i&'ile r-D~"S~ dlfist~"fi[O)MtO&" 
~O eaOn Vor 

Melville. NY 516-454-6400' Rochester, NY 716-424-6611 
Syracuse, NY 315-652-5000· Boston, MA 617-429-4120 
Totowa, NJ 201-785-1830· Danbury, CT 203-797-9674 
Columbia, MD 301-995-1226· Atlant", GA 404-449-4133 
Clearwater, FL 813-443-4514· Palm Bay, FL 305-725-4520 
Chicago, IL 312-595-1000· Michigan 800-323-1002 
Wisconsin 800-323-1002' Minneapolis, WJ 612-572-0313 
Dallas, TX 214-931-3404· Salt Lake City, UT 801-486-4134 
Denver, CO 303-740-8300· Costa Mesa, CA 714-549-8401 
Sunnyvale, CA 415-964-1700·408-734-1900 
Chatsworth, CA 213-341-4411 ·.San Diego, CA 714-292-5693 
International 516-454-6400 Telex: 143242 DIPELEC 

Trans-Data 

Trans-Data 
1721 2nd Street, SUite 100 
Sacramento, California 95814 
916-447-6523 

TRVJ 

Tm'J LSI Products 
P.O. Box 2472 
La Jolla, California 92038 
619-457-1000 

All othsr Inlorr.1ation: 
TRW Semiconductors 
14520 Aviation Blvd. 
Lawndale, California 90260 
(213) 679-4561 . 
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TRW (Cont) TX Dlilas IIJ Saddla Brock 
Sales Office, 214-387-3030 Arrow Elctrns., 201-797-0300 

TX lIousten 1Ir.1 Albuquarqua 
Sales Office, 713-772-5541 Arrow Elctrns., 505-243-4566 

Sales Offices &. Representatives UT Salt Lako City 111.1 Albuquerqu9 
Sales Office, 801-943-5650 Hamilton! Avnet, 505-765-1500 

AL lfuntsvlll3 VA Richmond IIY Hauppauga 

Sales Office, 205-772-9656 Sales Office, 804-288-8334 Arrow Elctrns., 516-231-1000 

AZ Phcenlx \'/A Dcllsvua IIY Rcchastcr 

Sales Office, 602-971-6250 Sales Office, 206-454-0300 Arrow Elctrns., 716-275-0300 

CA Les Ang&l~s \'/1 \'/au~Jalosa IIY RochBster 

Sales Office, 213-478-0183 Sales Office, 414-475-7755 Hamilton!Avnet, 716-442-7820 

CA r.1cnlo Park IIY Syracuse 
Sales Office, 415-969-6060 Distributors Arrow Elctrns., 315-652-1000 

CA San Dleao IIY Syracuse 
Sales Office, 714-571-1544 AL IIcntsvllla 

Hamilton! Avnet, 315-437-2641 

CA Tuslln Hamilton! Avnet, 205-533-1170 IIY Westbury 
Sales Office, 714-832-4952 AZ Phoenix Hamilton! Avnet, 516-333-5800 

CO \'/cstmlnlstcr Hamilton! Avnet, 602-275-7851 IIC Ral81gh 
Sales Office, 303-426-0890 CA Los Angclas Hamilton!Avnet, 919-829-8030 

CT Oranga Hamilton! Avnet, 213-558-2121 IIC \'Ilnston-Salcr.! 
Sales Office, 203-795-3515 CA r.lountaln Vlcw Arrow Elctrns., 919-725-8711 

CT nO\1zylc:1 Hamilton! Avnet, 415-961-7000 Oil Cinclnnalf 
Sales Office, 203-853-4466 CA San Diego Arrow Elctrns., 513-761-5432 

FL FI. LE~d~rdIIB Arrow Electrns., 714-565-4800 011 CIGvnl:md 
Sales Office, 305-721-1700 CA San Diego Arrow Elctrns., 216-248-3990 

FL Orlzndo Hamilton! Avnet, 714-279-2421 011 Claveland 
Sales Office, 305-857-3650 CA Szn Francisco Hamilton! Avnet, 216-461-1400 

IL Elk Grovo VII!:ga Arrow Elctrns., 408-739-3011 Oil Daytcn 
Sales Office, 312-593-0200 CO Dznvcr Arrow Elctrns., 513-253-9176 

III Ferl \'Jayna Arrow Electrns., 303-758-2100 011 Day ten 
Sales Office, 219-432-5591 CO Denvcr Hamillon!Avnet, 513-433-0610 

III Indlmpclls Hamilton! Avnet, 303-534-1212 PA Pittsburgh 
Sales Office, 317-359-9283 CT Gc:rG3to'Wn Arrow Elctrns., 412-351-2000 

III Kc l!:C::l a Hamilton!Avnet, 203-762-0361 TX Dallu 
Sales Office, 317-453-3592 CT "'!:'Ide:! Arrow Elctrns., 214-386-7500 

IA Cedzr narlds Arrow Elctrncs., 203-265-7741 TX Dallas 
Sales Office, 319-393-8703 FL FI. Lad:rd2la Hamilton!Avnet, 214-661-8661 

KS Przlrl3 VII!lZ3 Arrow Elctrns., 305-776-7790 TX lIousten 
Sales Office, 913-236-4646 FL r.lclbourna Arrow Elctrns., 713-491-4100 

KS \,lIc~1I3 Arrow Elctrns., 305-725-1480 TX lIousten 
Sales Office, 310-686-6685 FL r.lIml Hamilton!Avnet, 713-780-1771 

KY LIl~lsvllll Hamilton!Avnet, 305-971-2900 UT Salt Lake City 
Sales Office, 502-897-1569 GA Atlanta Hamilton! Avnet, 801-972-2800 

r.!.\ \'J:It~:::J Arrow Elctrns., 404-449-8252 \,/A SUIIIls 
Sales Office, 617-890-3232 GA Atl2nt3 Arrow Elctrns., 206-575-0907 

r.lI Grznd niplds Hamilton! Avnet. 404-448-0800 \'11\ SC2t11a 
Sales Office, 616-942-5420 IL Chicago Hamilton!Avnet, 206-746-8750 

r.ll 80llthfJdd Arrow Elctrns., 312-893-9420 \'1/ r.liIwlukca 
Sales Office, 313-559-5454 IL Chicago Arrow Elctrns., 414-764-6600 

r,lI SI. Jos:~h 
Hamilton! Avnet, 312-678-6310 \'1/ r.1iI1:13uh3 

Sales Office, 616-983-7337 III IndlznzpnJis Hamilton!Avnet, 414-784-4510 

WI r.tJ:lnc:pclis 
Arrow Elctrns., 317-243-9353 

KS Kanus City 
Sales Office, 612-854-4600 

Hamilton!Avnet, 913-888-8900 
r.lD 81. Lc~ls Unitrode 

r-----

Sales Office, 314-432-2830 
UD Daflir:Jcro 

liE L1l1ccl~ 
Arrow Elctrns., 301-247-5200 

Sales Office, 402-474-5151 
UD Dzltlr:;cro Unitrc~a Ccrpcratlc~ 

~ Hamilton!Avnet, 301-796-5000 5 Forbss Road 
m.1 f.I~::~~:r~:3 r,!A Ilosto:! Luxlngton. r.1assachusctts 02173 ~ Sales Office, 505-265-7759 Hamilton!Avnet, 617-933-8000 617-1161-6540 
(lY noctut:r r.1A \'/cburn TELEX: 95-1064 ~ Sales Office, 716-424-2830 Arrow Elctrns., 617-933-8130 T\'JX: 710-326-6509 
r:c C~:rl:tt3 r.il Ann Arbor 

.. 
Sales Office, 704-527-1344 Arrow Elctrns., 313-971-8220 ~) 

Oil Clnclnr.atl r.1I De/reit Sales Offices & Representatives 

~ Sales Office, 513-521-2290 Hamilton! Avnet, 313-522-4700 
011 Ccl:li::bcs WI r.llnnupoJis AL lIuntsvlll3 

Sales Office, 614-888-9396 Arrow Elctrns., 612-830-1800 Conley & Assocs., Inc., 205-882-0316 
~0 all Dayle:! WI r.linnczpoJis AZ PhoDnlx 

Sales Office, 513-298-9546 Hamilton!Avnet, 612-941-3801. Compass Mktg. & Sales, Inc., 602-266-5400 

I all r.lJd~I:~urg Htl~hts r.lD SI. Louis CA Culver City 
Sales Office, 216-826-4424 Hamilton!Avnet, 314-731-1144 Bestronics, Inc., 213-870-9191 .. 

on C::\'::rl~:J WI r.lar.ch3stu CA Irvine 
Sales Office, 503-643-1644 Arrow Elctrns., 603-668-6968 Bestronics, Inc., 714-979-9910 

~ PA Il:!l Cynt1yd rlJ Cc:!zr Grova CA San Dlaijo 
Sales Office, 215-667-3400 Hamilton!Avnet, 201-239-0800 Bestronics, Inc., 714-452-5500 

PA Pittsburgh IIJ r.lomstol:ln CA San JOIn i Sales Office, 412-344-7277 Arrow Elctrns., 609-235-1900 Unitrode Northwesl Office, 408-294-4210 
TIl Grc::lvJJla IIJ r.lI. Laurel CA Santa Clm 

Sales Office, 615-639-6154 Hamilton! Avnet, 609-234-2133 12 Inc., 408-988-3400 
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Unitrode (Cont) Portland CA San Diogo 
Jas. J. Backer Co., 503-297-3777 Wyle Distribution Group, 714-565-9171 

OR 

OR Portland CA Santa Clara \ 
Vantage Corp., 503-227-1369 Wyle Distribution Group, 408-727-2500 

CA Tarzana on Salem CA Santa Clara 
Unitrode Western Area Office, 213-705-8085 Jas. J. Backer Co., 503-362-0717 Zeus Components, 408-727-0714 

CA Tustin PA Erdenheim CA Sunnyvala 
Unitrode So. California Office, 714-730-1077 Omni Sales, 215-233-4600 Arrow Elctrns., Inc., 408-745-6010 

CA Woodland IIl11s TX Austin CA Sunnyvale 
Bestronics, Inc., 213-704-5616 Sundance Sales, Inc., 512-250-0284, 512-250- Capsco Sales, Inc., 408-734-3020 

CO ,Donvor 0320 CA Sunnyvale 
Component Sales, Inc., 303-759-1666 TX Dallas Hamiiton/Avnet, 408-743-3355 

CT Yalosvilio Unitrode Southwest Office, 214-231-8700 CO Danver 
Kanan Assocs., 203-265-2404 TX IIou8ton Arrow Elctrns., Inc., 303-758-2100 

FL Boca naton Sundance Sales, Inc., 713-668-8923 CO Denver 
Conley & Assocs., Inc., 305-395-6108 TX Richardson Hall-Mark,303-934-5859 

FL 0.16dil Sundance Sales, Inc., 214-699-0451 CO EnglGwood 
Conley & Assocs., Inc., 305-365-3283 UT Salt Lake City Hamiiton/Avnet, 303-740-1000 

FL Tampa Components Sales, Inc., 801-466-8623 CO Thornton 
Conley & Assocs., Inc., 813-885-7658 \'IA Bellevue Wyle Distribution Group, 303-457-9953 

FL Tampa Vantage Corp., 206-455-3460 CT Danbury 
Unitrode Southeast Office, 813-932-5807 \'/A Scattlo Hamilton/Avnet, 203-797-2800 

GA Doravilio Jas. J. Backer Co., 206-285-1300 CT Walllnglord 
\'/1 Brookfield Arrow Elctrns., Inc., 203-265-7741 

Conley & Assocs., Inc., 404-447-6992 FL FI. Lauderdala 
IL Arlington 1181ghts Oasis Sales Corp., 414-782-6660 Arrow Elctrns., Inc., 305-776-7790 

Unitrode Mid-America Area Office, 312-394- Can Concord. Ontario FL FI. Lzuderdal3 
5240 Kaytronics Ltd .• 416-669-2262 

Can Kanata. Ontario Hamiiton/Avnet, 305-971-2900 
IL Elk Grove Village Kaytronics Ltd., 613-592-6606 FL 1,1131011 

OaSis Sales Corp., 312-640-1850 Hall-Mark, 305-971-9280 
III Carmcl Can Surrey. British Columbia FL Orlando 

OaSis Sales Corp., 317-848-5265 Kaytronics Ltd., 604-581-7611 Hall-Mark, 305-855~4020 
KS D1:ths Can Ville SI. Pierro. Quchec FL Palm Bay 

Rush &,West Assocs., 913-764-2700 Kaytronics Ltd., 514-367-0101 Arrow Elctrns., Inc .• 305-725-1480 
1.10 Soverna Park Inll Ireland. Clare FL Sl. Petersburg 

New Era Sales, Inc., 301-544-4100 Unitrode-Ireland, TEL: 353-65-23111 Hall-Mark, 813-576-8691 
1,1A 1,1aynard Inll Italy. Uliano FL Sl. Petersburg 

Byrne Assocs. (DEC only), 617-897-3131 Unitrode S.R.L.. TEL: 431831.434604 Hamilton/Avnet, 813-576-3930 
1,1A neadlng Inll United Kingdom. London GA lIorcross 

Kanan Assocs., 617-944-8484 Unitrode (U.K.) Ltd., TEL: 01-318-1431/4 Arrow Elctrns., Inc., 404-447-7500 
1,1A \'/aknflold Inll \'/ost Gerr.tany. Unterhachlng GA 1I0rcross 

Unitrode Eastern Area Office, 617-245-3010 Unitrode Elctrns. GmbH. TEL: 089/6190 041 Hail-Mark,404-447-8000 
1,11 Grand naplds 05/06 GA lIorcross 

Miltimore Sales, Inc., 616-942-9721 Hamilton/Avnet, 404-447-7500 
r,lI lIovl IL Bcnsenville 

Miltimore Sales, Inc., 313-349-0260 Hamilton/Avnet, 312-860-8523 
r.m Ed~n Pralrls Distributors IL Chicago 

Electronic Innovators, 612-941-0830 Hall-Mark, 312-860-3800 
1,10 Ballwin IL Schaur.1burg 

Rush & West Assocs., 314-394-7271 AL lIuntsvllle III Arrow Elctrns., Inc., 312-893-9420 
IIJ Falrfl:ld Carmal 

Hall-Mark,205-837-8700 Hamilton/Avnet, 317-844-9333 
T.A.M., Inc., 201-575-4390 AL lIuntsvlllo III Indianapolis 

IH,' Albuquerquo Hamilton/Avnet,205-827-7210 Arrow Elctrns., Inc., 317-243-9353 
Compass Mktg. & Sales, Inc., 505-292-7377 AZ Phoenix III Indlmpolls 

- IIY Albany Wyle Distribution Group, 602-249-6600 Pioneer, 317-849-7300 
I Reagan/Compar Albany, Inc., 518-489-7408 AZ TCr.1pa KS Kansas City 
I IIY Endwoll Hamilton/Avnet,602-275-5100 Hall-Mark,913-888-4747 
I ~ Reagan/Compar Albany, Inc., 607-754-8946, CA Anahelr.1 KS Overland Park 
f ~ 607-723-8743 Zeus Components, 714-632-6880 Hamilton/Avnet, 913-888-8900 
! ~ IIY Fairport CA Chatsworth 1,10 Baltimore 

I a 
Reagan/Compar Albany, Inc., 716-271-2230 Arrow Elctrns., Inc., 213-701-7500 ArrowElctrns., Inc., 301-247-5200 

IIY 1,1 cl vIII 0 CA Costa l.1osa 1.10 Balllmoro 
y, • Unitrode Metropolitan New York Office, 516- Anvet Elctrns.; 714-754-6111 Hall-Mark,301-796-9300 ! ,. 271-3110,11 - CA Costa l.1es3 FlO Balllmore I ., .. I' IIY II It II d Hamilton Electro Sales, 714-641-4100 ; , 

,,{:r,:~'.: R:~ga~/;~mpar Albany, Inc., 315-732-3775 CA Culver City I.1A ~:r~!I~~on:Avnet, 301-995-5000, 301-995-3500 

fill",' " IIY South lIauppaugo Hamilton Electro Sales, 213-558-2121 Lionex Corp., 617-272-9400 
!"" ... T.A.M., Inc., 516-348-0800 CA EI Segundo I.lA Burlington 
! 'C::} IIC n310lgh Wyle Distribution Group, 213-322-8100 Zeus Components, 617-273-0750 

(l}) Conley & Assocs., Inc., 919-876-9862 CA Irvlno I.ll\ \'leburn 
l ,"=? 011 Clmland Wyle Distribution Group, 714-641-1600 Arrow Elctrns., Inc., 617-933-8130 
t i.lQ Baehr, Greenleaf & Assocs., Inc., 216-221- CA Irvine M~ \'Jcb::rn 
I,~ 9030 Wyle Military Group, 714-851-9958 Hamilton/Avnet, 617-935-9700 
, r.:s. Oil Columbus CA Ilawport BC3ch 1,11 Ann Arbor 

it:

', I:_~', :g;~r, Greenleaf & Assocs., Inc., 614-486- CA ~;~~:!I~trns., Inc., 714-851-8961 r.lI ~1~~'~3 Elctrns., Inc., 313-971-8220 

Oil D3yton Hamilton Avnet, 916-925-2216 Hamiiton/Avnet, 313-522-4700 
Baehr, Greenleaf & Assocs., Inc., 513-439- CA San Diego 1.111 Edina 

~ 
0724 Arrow Elctrns., Inc., 714-565-4800 Arrow Elctrns., Inc., 612-830-1800 

011 Dayton CA San Diego r.lIl 1,1lnmpolls i ~ ~ ______ U_ni_tr_o_de __ No_r_th __ Ce_n_tr_a_I_Of_fi_ce_,_5_13_-_29_4_-_13_6_4 __ ~ ______ H_a_m_il_to_n_/A_v_n_et_,_7_14_-5_7_1_-7_5_1_0 __________ ~ _______ H_al_I-_M_a_rk_,_6_12_-_85_4_-3_2_2_3 ______________ ~ 
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Unitrade (Cant) TX Dallas Inll Germany. Ilcrc::Ib.rg 
Arrow Elctrns .. Inc .• 214-386-7500 Metronik GmbH, TEL: 0911/46 80 66-67 

urI Ulnnetonka TX Dall3s Inll Germany. Ollobrunn 

Hamiltonl Avnet, 612-932-0600 Hall-Mark. 214-343-5000 Protec GmbH. TEL: (089) 60-30-06 

r.l0 SI. Louis TX Dallas 
Hamilton/Avnet. 214-659-4111 

Inll Garmany. Stuttgart 
Arrow Elctrns .• Inc., 314-567-6888 EBV Elektronik GmbH, TEL: 711/24 74 81 

UO SI. Louis TX Dallas 

Hall-Mark. 314-291-5350 Zeus Components. 214-783-7010 Inll Germany. Untcrhachlng/l.1unlch 

r.Io SI. Louis TX Houston . EBV Elektronik GmbH. TEL: (089) 611-051 

Hamiltonl Avnet, 314-344-1200 Hall-Mark. 713-781-6100 Inll Germany. Untarhaching 

lill l.1anchastor TX lIoustan Metronik GmbH. TEL: 089-6114063 

Arrow Elctrns .• Inc., 603-668-6968 Hamiiton/Avnet.713-780-1771 Inti Garmany. Untcrhachlng 

IIJ Charry 1I11! TX lIoustoo Unitrode Elctrns. GmbH. TEL: 089/6190041 

Hamilton/Avnet, 609-424-0110 Lenert Co., Inc., 713-225-1465 05/06 

IIJ fairfield TA Siaiiold Inll 
Arrow Elctrns., Inc., 201-797-5800 Arrow Elctrns., Inc., 713-491-4100 

Hong Ko~g. Kowloon 
Karin Elctrn. Supplies Co., Ltd., TEL: 3-

IIJ Falrlicl~ UT Sail Laka City 455699 
Hall-Mark, 201-575-4415 Hamiiton/Avnet, 801-972-2800 

IIJ Fairfield UT Sail Laka City Inti India. DOr.1bay 

Hamiltonl Avnet, 201-575-3390 Wyle Distribution Group, 801-974-9953 Sujata Sales & Exports Ltd., TEL: 234658 

IIJ Falrlleld \'/A Bellavua Inll Iroland. r,lalahlda 

Lionex Corp., 201-227-7960 Arrow Elctrns., Inc., 206-643-4800 Nets, Ltd., TEL: 450-635 

UJ r.Iccrutown WA Dtllavca Inti Israel. Tel-Aviv 

Arrow Elctrns., Inc., 215-928-1800 Hamiltonl Avnet, 206-643-3950 S.T.G. IntI., TEL: 03-248231 

IIU Albuquzrqua VIA Dallavua Inti lIaly. !.lilano 
Arrow Elctrns., Inc., 505-243-4566 Wyle Distribution Group, 206-453-8300 Microelit, s.r.i., TEL: (02) 46.90.444 

Ur.1 Albuqu2rqua \,/1 Oak Creak (Ullwauk&a) 

Hamiltonl Avnet, ~05-765-1500 Arrow Elctrns., Inc., 414-764-6600 Inti lIaly. Uliano 

IIY FarCllngdala \'/1 Oak Cr&&k (r.lllwaukca) Unitrode S.R.L., TEL: 431 831,434604 

Arrow Elctrns., Inc., 516-694-6800 Hamilton/Avnet, 414-784-4510 Inti Japan. Tokyo 

IIY llauppauga \'/1 r.1iIwaukca Hamiltonl Avnet Elctrns., TEL: 03-662-99,11 

Arrow Elctrns., Inc., 516-231-1000 Hall-Mark, 414-761-3000 Inti Japan. Tokyo 
[lY lIauppauga Can Downsvlsw. Ontario High Technology Inti., Inc .• TEL: 03-379-7621 

Harvey Military Components, 516-231-9200 Future Elctrns., Inc., 416-663-5563 Inti Japan. Tokyo 
IIY IIluppauga Can r.lantml. Qutbcc Rikei Corp., TEL: Tokyo 345-1411 

Lionex Corp., 516-273-1660 Future Elctrns., Inc., 514-694-7710 

[lY LIverpool Can Uo~trcal, Quzbec Inll Korea R.O.K .. Gwanak-Ku 

Arrow Elctrns., Inc., 315-652-1000 Hamiltonl Avnet, 514-331-6443 Duksung Trading Co., TEL: 854-5047 

IIY r.1slvllla Can lIapun. Ontario Inll lIath&rlands. KopcNcrf 

Hamiiton/Avnet, 516-454-6060 Hamiltonl Avnet, 613-226-1700 Koning en Hartman Elektrotechniek B.V., TEL: 

IIY Part Chaster Can Ottnn. Ontario 70-210101 

Zeus Components, 914-937-7400 Future Elctrns .• Inc., 613-820-8313 Inll 118W Zealand. Auckland 

IIY Rcchester Can Toronto. Ontario Professional Elctrns., TEL: 493-029, 499-048 

Arrow Elctrns., Inc., 716-275-0300 Hamiiton/Avnet, 416-677-7432 Inll lIonny. Oslo 
IIY Rochaster Can Vancouver. Drlllsh ColuClbla Neco A/S. TEL: 25-93-10 

Hamiiton/Avnet, 716-475-9130 Future Elctrns., Inc., 604-438-5545 

flY Syracuse 11I1I Australia. Craws !lest II.S.\'I. Inll Singapore. Singapore 

Hamiiton/Avnet, 315-437-2641 VSI Elctrns. (Australia) Pty. Ltd., TEL: 439- Dynamar International Ltd., TEL: 7476188 

IIC Ralelgb 4655 Inll South Africa. Capetown 

Hall-Mark,919-872-0712 Inll Austria. Graz Electrolink (pty) Ltd .• TEL: 215350 

IIC Ralalgb Dahms Elektronik, TEL: (0316) 64.0.30 IntI Spain. DarcelQ~a 

Hamiltonl Avnet, 919-829-8030 Inll Austria. VI anna Sisteco S.A., TEL: 321-7347 

IIC WinsteD-Salt::! Dahms Elektronik, TEL: (0222) 57-25-77 IntI Sweden. Solna 
Arrow Elctrns., Inc .• 919-721-1661;800-334- Inll D8lglum. Druxcllas AB Betoma, TEL: 08-82-0280 
0421; 919-725-8711;800-334-0422 J.P. LeMaire. TEL: 478 48 47 

011 C'~tcrvllla Inll Drazll. Sao Paulo IntI Switzerland. Bads~-Daallwil ~ 

Arrow Elctrns., Inc., 513-435-5563 Cosele Ltda., TEL: 255-1733. 259-3719 
Stolz AG. TEL: 056-84.01.51 

011 Clsvsland Inll China. Peoples Rspublic of. Daljlng IntI Taiwan. Taipei 

Hall-Mark,216-473-2907 Rikei Corp., TEL: 66-8541 Dynamar International Ltd .• TEL: 235-1139 ~ 
011 CI3veiand Inll D£nr.lark. Glostrup loll United Klogdor.l. Londe:! 

I Hamiltonl Avnet, 216-831-3500 Ditz Schweitzer AlS, TEL: 45.30.44 Unitrode (U.K.) Ltd., TEL: 01-318-143114 

011 Colu:::bus Inll Finland. IIclsinkl IntI Unilsd Klngdor.l. r.laldstona. Kent 
Hall-Mark,614-891-4555 Nores Oy, TEL: 520-311 Candy Elctrn. Comps., TEL: 0622-54051 

011 D:ylc:i Inll Fr;::c3. Ar.lcny CC~3X 
Hamiltonl Avnet, 513-433-0610 C.C.I.. TEL: (1) 666 21-82 IntI United Killg~o::1. Orpington. Kc:!t G 

011 Dayton Inll Franca. Lyon 
House of Power, TEL: 0689 71531/7 

~ Pioneer, 513-236-9900 Spetelec. TEL: (7) 876 01 40 IntI United Kingdom. Thzm8s. Dxcn 

DII Salen Inll Franca. Runals Codex Thame Comps. Ltd., TEL: (084421) 4561 

Arrow Elctrns., Inc., 216-248-3990 Spetelec, TEL: (1) 686.56.65 
OK Tulu Inll Franca. Rungls PrinCipal C8 

Hall-Mark,918-665-3200 UniRep, TEL: (1) 686-39-42 Universal 
OR Llka OswEgO Inll Gurnany. Durgwcdal 

I Hamiiton/Avnet, 503-635-6626 EBV Elektronik GmbH, TEL: 05139/5038 

PA UClIrclvlll. Inll GCrClzny. Carl-Zelu Universal Semiconductor Inc. 
Arrow Elctrns., Inc., 412-856-7000 Frehsdorf KG, TEL: 04106-71058 1925 Zanker Road 

PA Phllzdalphla Inll GUClzny. Du&sssidorl San Jose, California 95112 
II 

Hall-Mark,609-424-7300 EBV Elektronik GmbH, TEL: 211-84-84-6/7 408-279-2830 I TX Auslln Inll GcrClany. Frankfurt TWX: 910-338-7617 
Hall-Mark, 512-258-8848 EBV Elektronik GmbH, TEL: 611-785037 

TX Auslln Inll GUClzny. lIaddeshalm All other Inromallon: 
Hamiiton/Avnet, 512-837-8911 Metronik GmbH, TEL: 06203-4701 Sales & Mktg .............................................. (408) 279-2830 

I 
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VLSI Technology 
l,lD Dallir.:oro 1.10 Kansas City 

Component Sales Corp., 301-484-3647 Technical Rep., Inc., 816-756-3575 
r.!.~ !!~rlingtcn liE Lincoln 

VLSI Technology. Inc. (VTJ) Contact Sales, Inc., 617-273-1520 Technical Rep., Inc., 402-475-2115 
1101 r.1cKay Drive 1.111 Bloomington IIY CO::lmack 
San Josa. California 95131 Comtek,612-888-7011 E.R.A., 516-543-0510 
408-942-1810 IIY Commack IIY Rochsster 
TELEX: 278-807 E.R.A., 516-543-0510 Ossmann Components, 716-424-4460 
TELEX: 176-151 IIY Skanoat8ios I!Y Syrz~~!~ 

Robtron, 315-686-5731 Ossmann Components, 315-455-6611 

Sales Offices & Representatives 011 Dayton IIC Raleigh 

Lyons Corp., 513-278-0714 Rep. Inc., 919-851-3007 

PA King 01 Prussia 011 Aurora 
CA Ei Segundo RJI Associates." 215-265-5211 E.M.A., 216-562-6104 

Varigon Assocs., 213-322-1120 
TX Addison 011 Centervlilo 

CA Sunnyvai8 A.C.T., 214-980-1888 E.M.A., 513-433-2800 
James Inds., inc., 408-749-1122 

WA D8liavu8 PA Enienhair.'l 
FL Doca Raton Western Tech Sales, 206-641-3900 Omni Sales, 215-233-4600 

Lawrence Assocs., Inc., 305-368-7373 
Can Downsvis\'l. Ontario Til Jollmon Cily 

FL Clearwater Har-Tech,416-665-7773 Rep. Inc., 615-475-4105 
Lawrence Assocs., Inc., 305-339-2828 Inll Japan, Tokyo TX Auslln 

FL \'/ost I.~elbourne Nippon'imex Corp. West & Assoc., 512-454-3681 
Lawrence Assocs., Inc., 305-724-8294 TX lIouston 

IL Schaur:1burg West & Assoc., 713-777-4108 
James Inds., Inc., 312-884-8000 

~Jeotern Digital 
UT Sail Lako City 

1.111 1.1Inneapolis Component Sales, 801-466-8623 
Micro Resources, Inc., 612~830-1454 \'JA Renten 

IiY Fi53Santvilie Western Digital Corporation Components West, 206-271-5252 

ABC Electronics, 914-769-8088 2445 l.lcCabo \'/ay \'/1 1.1iIwauks3 

IIY \'Jilliston Park Irvine, California 92714 Janus, 414-476-9104 

ABC Electronics, 516-747-6610 714-557-3550 Can Downsvis\,/. Ontario 

011 Recky River T\'IX: 910-595-1139 Weber Elctrns., 416-663-5670 

Norm Case Assocs., 216-333-0400 Inll Australia. San~ringhar.1. Victoria 

OR Porlland Daneva Australia, TEL: 61/03-5985622 

Micro Sales, Inc., 503-297-4749 Sales Offices & Representatives Inll Ilzlgiur.1. OU~r&3 (Li3g~) 

\'/A Beliovus MCA Tronix, TEL: 41/362795, 41/362780 

Micro Sales, Inc., 206-451-0568 Inll Drazli. Sao Pauio-SP 
AL lIuntsvllia Cosele Ltda., TEL: 230/1733, 230/1994 

Rep. Inc., 205-881-9270 Inll Denm3rk, iCokkcdal 
AZ Scollsdala C-88, TEL: 45/02-244888 

Votrmc Dar-C inc., 602-948-2240 Inll England, lIIord. ESSDX 
CA Culvcr City Pronto Enctrns., TEL: 44/01-5546222. 

Votrax DiviSion of Federal Screw Works 
Bestronics, 213-870-9191 Inll Finiand, Espoo 

500 Stephenson Highway 
CA Irvino Komdel OY, TEL: 358/90-885011 

Bestronics, 714-979-9910 Inll France, Lovalicis-Perrol 
Troy, Michigan 48084 

CA Los Ailos Technology Resources, TEL: 33/1-757-3133 
Business Products Group-313-588-2050 

EI Repco, 415-962-0660 Inll lIonD Keng, Quarry Day Consumer Products Group-313-588-0341 
nvX: 8102324140 VOTRAX TRMI CA San Dlc;o White & Allcock, TEL: 852/5-632112-8, 8521 

EI Repco, 714-452-5500 5-644312 
CA WOGdlarod IIl1is Inll Israel. Glvataim 

Distributors 
Bestronics, 213-704-5616, 714-521-6392 E.I.M. IntI., TEL: 761423, 767251 

CO Dsnver Inll lIaly, l.1liano 
Component Sales, 303-759-1fififi Comprei S.R.L., TEL: 39/2-6120641 

Inll Australia. Sydney CT liorth lIavon Inll Japan. Tokyo 
Dick Smith Electronics Pty., Ltd., TEL: 61 2 Compo Rep. Assoc., 203-239-9762 Panctron Div., TEL: 81/03-343-4411 
8883200 FL Clearwater Inll Ilath=rlands. Ar.1 Utrocht 

Inll \'le8t Gerr:1any. \'/lasbaden Dyne-A-Mark Inc., 813-441-4702 Diode BV, TEL: 31/030-884214 
Dr. Otto Soskuty, TEL: 6121 463822 FL FI. Lauderdal3 Inll lIorv;ay, IIssbru 

Dyne-A-Mark Inc., 305-771-6501 Hans. h. Schive, TEL: 47/02-785160 

FL 1,1allland Inll South Afric3, PlnQo\!lri3 

VJeitelc Dyne-A-Mark Inc., 305-831-2097 South Continental Dev., TEL: 27/(011) 798-

FL Palm Bay 2400 

Dyne-A-Mark Inc., 305-727-0192 Inll South India, Trlvandru::l, Pili 
Vieilek Corporallon Kryonix 
3255 Scoll Doulavard, Dulldlng 2D GA Tucker 

Inll Spain, r,1adrid 
Santa Clara. California 95054 Rep. Inc., 404-938-4358 

Diode SA., TEL: 455/3686 
408-727 -6625 IL Dss Plainss 
TELEX: 171596 AM Com Suvl Janus, 312-298-9330 Inll S\'Ie~en. Vullingby 

IA Cedar Rapids 
Teleimport AB, TEL: 46/08-890265 

IntI Switzerland. Dadcn oasl\VlIi 
Technical Rep., Inc., 319-393-1300 

W. Stolz AG, TEL: 411056-840151 Sales Offices & Representatives KS \'Iichlta 
Technical Rep., Inc., 316-681-0242 

Inll T81\'I3n, Taipei 
Taiwan Automation, TEL: 886/02-77109403 

AZ Scoll8dala l.lD Severna Park Inll \'/csl Gcrr::any, I.:unc~tn 
Thorson Desert States, 602-998-2444 New Era Sales, 301-544-4100 Electronics 2000, TEL: 49/089-434061 

CA San DiC~D 1,1A \'/cburn 
Littlefield & Smith, 714-455-0055 Component Technology, 617-933-5390 

CA Tustin I,ll Grosso Pointe Park Distributors 
SCCC, 714-731-9206 Greiner Assoc., 313-499-0188 

FL Doca Raton rm Edina AL liuntsvllla 
Lawrence ASSOCiates, 305-724-8294 Mei Foster Tech. Sales, 612-941-9790 R.M. Electronics, 205-852-1550 

IL Sch!c::lbcrg 1.10 Earth City AZ Photnlx 
Microtex, 312-885-1131 Technical Rep., inc., 314-291-0001 Kierulff Elctrns., 602-243-4104 
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Western Digital (Cant) 

... --------_._--_. __ ._ ... -... _._----....... 

1~e vors" (tilfisttCro[c)lLr~Or 
"0 ~a~D vor 

C,rYEg)?EffJFJ 
ftJ Il !!71l dil] f!z 

CORPORATION 
Melville, NY 516·454·6400' Rochester, NY 716·424-6611 
Syracuse, NY 315-652-5000· Boston, MA 617-429-4120 
Totowa, NJ 201-785-1830· Danbury, CT 203-797-9674 
Columbia, MD 301-995-1226· Atlanta, GA 404-449-4133 
Clearwater, FL 813-443-4514· Palm Bay, FL 305-725-4520 
Chicago, IL 312-595-1000· Michigan 800-323-1002 
Wisconsin 800-323·1002' Minneapolis, MN 612-572-0313 
Dallas, TX 214-931-3404· Salt Lake City, UT 801-486-4134 
Denver, CO 303-740-8300' Costa Mesa, CA 714-549-8401 
Sunnyvale, CA 415-964-1700·408-734-1900 
Chatsworth, CA 213-341-4411· San Diego, CA 714-292-5693 
International 516-454-6400 Telex: 143242 DIPELEC 

AZ 

AI 

AZ 

AI 

CA 

CA 

C,' 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

co 

co 

TCi.1pa 
Anthem Elctrns., 602-244-0900 
T£::lpa 
Belllnds., 602-966-7800 
TC::l~8 

Time Elctrns., 602-967-2000 
Tuscc~ 

Kierulff Elctrns., 602-624-9986 
Chats\'Iorth 
Anthem Elctrns., 213-700-1000 
Les Ar.Ctl:s 
Kierulff Elctrns., 213-725-0325 
P;I:J ~IID 
Kierulff Elctrns., 916-924-8522 
Szn Dlc:~ 
Anthem Elctrns., 714-279-5200 
S:n DI:~o 
Kicrulff Elctrns., 714-2711-2112 
Szn JOS8 
Anthem Elctrns., 408-946-8000 
Sllnnyvala 
Bell Inds., 408-734-8570 
Sunnyv:la 
Diplomat Elctrns., 408-734-1900 
Tustin 
Anthem Elctrns., 714-730-8000 
T~stln 

Image Elctrns., 714-730-0303 
Tustla 
Kierulff Elctrns., 714-731-5711 
D:~vcr 

Kierulff Elctrns., 303-371-6500 
Englt\'loed 
Diplomat Elctrns., 303-740-8300 
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co 

CT 

IL 

IL 

IL 

. IL 

III 

IA 

UD 

r.lA 

r.1A 

r.!A 

r.IA 

r.1A 

r.lI 

r.lI 

uri 

WI 

UO 

r.\O 

IlJ 

/lJ 

IlJ 

m.l 

/lY 

[lY 

flY 

/lY 

/lY 

IlC 

011 

Mf\NUr-ACTUAERS 8. D!SYAIf3UTOAS DIAECTOnV 

\'/hcatrldgs 
Bell Inds., 303-424-1985 
Dar.b~ry 

Diplomat Elctrns., 203-797-9674 
S. Ilen:J3lk 
Bond Elctrns., 203-852-1001 
\'Jallnglerd 
Kierulff Elctrns., 203-265-1115 
Clczrwater 
Diplomat Elctrns., 813-443-3514 
FI. LaudDrdala 
Diplomat Elctrns., 305-971-7160 
FI. Laudcrdals 
Time-Florida, 305-974-4800 
Orlando 
Hammond Elctrns., 305-849-6060, 800-432-
6720 
Pair.! Day 
Diplomat Elctrns., 305-723-4520 
SI. Polcrsburg 
Kierulff Elctrns., 813-576-1966 
IIcrcross 
Diplomat Elctrns., 404-449-4133 
D~~scavilla 

Diplomat Elctrns., 312-595-1000 
Chicago 
Belllnds., 312-982-9210 
Elk Grova Vil/ags 
Kierulff Elctrns., 312-640-0200 
LO::l~ard 

R.M. Electronics, 312-932-5150 
Indianapolis 
R.M. Electronics, 317-247-9701 
Ccdu Rapids 
Deeco Inc., 319-365-7551 
Cclur.1bla 
Diplomat Elctrns., 301-995-1226 
Dillerica 
Kierulff Elctrns., 617-667-8331 
Cltlce~z3 Falls 
Diplomat Elctrns., 413-592-9441 
lIallislcn 
Diplomat Elctrns., 617-429-4120 
\'/ilr.llnclc.~ 

R.C. Components, 617-657-4310 
\'/aburn 
Time-tJew England, 617-935-8080 
Farr::lngton IIlIIs 
Diplomat Elctrns., 313-477-3200 
Grand naplds 
R.M. Electronics, 616-531-9300 
Edina 
Kierulff Elctrns., 612-941-7500 
Frldlay 
Diplomat Elctrns., 612-572-0313 
r.taryland Helghls 
Kierulff Elctrns., 314-739-0855 
SI. Louis 
Time Elctrns., 314-391-6444 
Dzllr.13wr 
Mid-Atlantic Elctrns., 609-931-5303 
Fairfield 
Kierulff Elctrns., 201-575-6750 
TclG .... a 
Diplomat Elctrns., 201-785-1830 
Albuqutrquo 
Alliance Elctrns., 505-292-3360 
Dullal3 
M & M Forwarding 
Liverpool 
Diplomat Elctrns., 315-652-5000 
r.talvills 
Diplomat Elctrns., 516-454-6400 
Perl Chsslcr 
Zeus Components, 914-937-7400 
nochester 
Rochester Radio Supply, 716-454-7800 
Grc:~sbQro 

Kierulff Elctrns., 919-852-9440 
Aurera 
Indl. Products, 216-562-8113 

0/1 

Oil 

OK 

OK 

OR 

PA 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

UT 

UT 

UT 

WA 

WA 

\'/1 

Can 

Can 

Can 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

Inll 

11111 

Inll 

Inll 

Inll 

Dedford IIelghts 
Kierulff Elctrns., 216-587-6558 
Ccnlcrvilla 
Indl. Products, 513-435-2086 
Tulsa 
Kierulff Elctrns., 918-252-7537 
Tulsa 
Quality Comps., 918-664-8812 
Lake Oswugo 
Bell Inds., 503-241-4115 
Droor.lall 
Time Mid-Atlantic, 215-359-1200 
Addlsoll 
Quality Comps., 214-387-4949 
Austin 
Component Spec., 512-837-8922 
Auslln 
Kierulff Elctrns., 512-835-2090 
Auslln 
Quality Comps., 512-835-0220 
Dallas 
Kierulff Elctrns., 214-343-2400 
IIouslen 
Kierulff Elctrns., 713-530-7030 
lIouslon 
Quality Comps., 713-772-7100 
Sail Lake City 
Bell Inds., 801-972-6969 
Sail Lake City 
Diplomat Elctrns., 801-486-4134 
Sail Lako City 
Kierulff Elctrns., 801-973-6913 
Del/avu8 
Bell Inds., 206-747-1515 
Tukwila 
Kierulff Elctrns., 206-575-4220 
\'/aukesba 
Kierulff Elctrns., 414-784-8160 
Derval, Qu:~&C 
Semad Elctrns., 514-636-4614 
Downsvisw. OntarlD 
Semad Elctrns., 416-663-5680, 416-663-5650 
Ollawa. Onlarlo 
Semad Elctrns., 613-729-6145 
Auslralla. Szn~rlngh3r.1. Vlclcrla 
Daneva Australia, TEL: 61/03-5985622 
Dtlglc::1. OUGrC3 (WilD) 
MCA Tronix, TEL: 41/362795, 41/362780 
Ilrazil, Sao Paulo-SP 
Cosele Ltda., TEL: 230/1733, 230/1994 
D:n::l3rk. Kekke~zl 
C-88, TEL: 45/02-244888 
England. lIford. Essex 
Pronto Electronics, TEL: 44/01-5546222 
Finland. Espoo 
Komdel OY, TEL: 358/90-885011 
Franca, Laval/ols-Perral 
Technology Resources, TEL: 33/1-757-3133 
lIong KOllg. Quarry Day 
White & Allcock, TEL: 852/5-632112-8, 8521 
5-644312 
/sra:l. Glvatalr.1 
E.I.M. IntI., TEL: 761423, 767251 
IIzly. r.lII:no 
Comprel S.R.L., TEL: 39/2-6120641 
Japan. Tckyo 
Panetron Div., TEL: 81/03-343-4411 
flslherlands, ACI Ulrcchl 
Diode BV, TEL: 31/030-884214 
/lomay, Ilcsbru 
Hans H. Schive, TEL: 47102-785160 
Soulh Africa. Plngowrlo 
South Continental Dev., TEL: 27/(011) 798-
2400 
Seulh India. Trlvandru::1, Pili 
Kyronix 
Spain. r.ladrld 
Diode SA., TEL: 455/3686 
Sweden. V3Blllng~y 
Teleimport AB, TEL: 46/08-890265 
Swltzerl2nd. Daden Daallwil 
W. Stolz AG, TEL: 41/056-840151 
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Western Digital (Cant) 111.1 AlbuquBrquo 
Thom Luke Sales, Inc., clo Power Entprs., Zende)( 

Inti Taiwan. Talpal 
505-298-1918 

Taiwan Automation, TEL: 886/02-77109403 
IIY East Syracuse Zendex Corporation 

IntI \'/ost Garm3ny. I.Iunchen 
Nycom, 315-437-8343 6644 Sierra Lane 

Electronics 2000, TEL: 49/089-434061 IIY 1I0rthport Dublin, California 94566 

HLM Assocs., 516-757-1606 415-828-3000 

IIC Gr03nsboro 

\"Jinte(( IIC 
Beacon, 919-275-9997 
nalelgh Zilog 
Beacon, 919-787-0330 

Wintek Corporation 011 Canterville 
1801 South Street SAl Mktg. Corp., 513-435-3181 lilog. tnc. 

Lafayette, Indiana 47904 
317-742-8428 

011 Shakar lIelghts 1315 Dall Avonua 

SAl Mktg. Corp., 216-751-3633; 412-261-0482 Campboll. California 95008 

011 lanosville 408-370-8000 

SAl Mktg. Corp:, 614-454-8942 TYIX: 910-338-7621 

}(icor on Porlland 
Vantage Corp., 503-227-1369 

Til Johnson City 
Sales Offices & Representatives 

Xlcor. Inc. 
851 Buckeye Court 

Beacon, 615-282-2421 

l.ll1pitas, California 95035 
TX Dallas AL lIuntsvills 

408-946-6920 
Nova Mktg., Inc., 214-385-9669 Elctrn. Sales, Inc., 205-533-1735 

T\'IX: 910-379-0033 
TX 1I0uston 

Al Scottsdale 

Nova Mktg., Inc., 713-988-6082 
Thom Luke Sales, Inc., 602-941-1901 

UT Salt Lake City 
CA Car.tpbell 

Sales Offices & Representatives 
D/Z Assocs., Inc., 801-268-2876 

Sales & TeCh. Ctr. Zilog, Inc., 408-370-8120 

VA lIuddlaston 
CA Cupertino 

Micro Camp. Inc., 703-297-7614 
Costar, Inc .• 408-446-9339 

CA Irvlno 
AL Iluntsvillu WA Bellevue 

Beacon, 205-881-5031 Vantage Corp., 206-455-3460 
Sales & TeCh. Ctr. Zilog, Inc .• 714-549-2891 

Al Scottsdale 
CA San Diego 

Littlefield & Smith Assoc .• 714-455-0055 
Thom Luke Sales. Inc., 602-941-1901 

CII Los Alamitos Distributors CA Van !luys 
Sales & Tech. Ctr. Zilog. Inc., 213-989-7485 

Santana Sales Corp., 213-431-3533 
CA Los Altos Can Concord. Ontario 

CO Englowood 

Ewing-Foley, Inc., 415-941-4525 Kaytronics Ltd., 416-669-2262 
Thorson Rocky Mountain. 303-779-0666 

CA San Dlago Can Surroy. Brilish Columbia 
FL Alamonta Springs 

Harvey King, Inc., 714-566-5252 Kaytronics Ltd., 604-581-7611 
Dyne-A-Mark Corp .• 305-831-2097 

CO , Denver Can Villa SI. Pierre. Quuhoc 
FL Clurwater 

D/Z Assocs., Inc., 303-429-9369 Kaytronics Ltd., 514-367-0101 
Dyne-A-Mark Corp., 813-441-4702 

CT Waterbury Inti Australia. BurwDod. Victoria 
FL Cls3rwater 

HLM Assocs .• 203-753-9894 R&D Elctrns., TEL: 03-288-8232 
Tech. Ctr. Zilog. Inc .• 813-535-5571 

FL Fort LaudBrdala 

FL CI~ar\'Jatcr 
Inti Cyprus. IIIcosla 

Beacon, 813-796-2378 Poly Electronics Ltd .. TEL: 21-27982 
Dyne-A-Mark Corp., 305-771-6501 

FL FI. Laudcrd31a Inti France. Le Chssnay 
FL Palm Bay 

Beacon, 305-491-1054 A2M. TEL: 954-91-13 
Dyne-A-Mark Corp., 305-727-0192 

FL 1,laltland Inll India. Bangalore 
GA Atlanta 

Beacon. 305-647-3498 Zenith Electronics, TEL: 83645 
Sales & Tech. Ctr. Zilog, Inc., 404-451-8425 

FL 1,1slbourne Inti India. Bombay 
GA IIorcross 

Elctrn. Sales, Inc., 404-448-6554 

Beacon, 305-724-8010 Zenith Electronics, TEL: 384214-389774 IL Schaumburg 

GJI Atlanta IntI India. Calcutta 

Beacon, 404-256-9640 Zenith Electronics, TEL: 228797 
Micro-Tex, Inc., 312-885-1131 

IL Schaumburg 

I IL Elk Grove Village Inti India, rim Dalhl Sales & Tech. Ctr. Zilog, Inc., 312-885-8080 

~ Oasis Sales Corp., 312-640-1850 Zenith Electronics, TEL: 522281 III FI. \'/ayns 

i 

~ 
III Indianapolis Inti Israsl, IImllya Giesting & Assoc., 219-486-1912 

I 
I SAl Mktg. Corp., 317-241-9276 Telsys Ltd., TEL: 482126/7/8 III Indianapolis 

i IA Cedar Rapids Inti Italy, Villorio Veneto Giesting & Assoc., 317-263-0005 

I John G. Twist Co., 319-393-8703 De Mico S.P.A., TEL: 02-95-20-551 IA Davenport 

KS Prairie Villago Inll Japan. Tokyo Ensco-Rep. Co., 319-386-6600 

-I' ~:,q!i' " 
John G. Twist Co., 913-236-4646 Intern ix, Inc., TEL: 369-1101 KS Overland Park 

KS Wichita Inti lIow loa land. Auckiand Ensco-Rep. Co., 913-381-7557 

""~),;Z, John G. Twist Co., 316-686-6685 Deiphi Inds. Ltd., TEL: 563-259 KS Wichita 

LA Baton nouga Inll South Africa, Transvaal Ensco-Rep. Co., 316-683-1070 

':':~ Nova Mktg., Inc., 504-383-8636 Taltronics (Pty.) Ltd., TEL: 27-11-618-2014 l.lD Sovorna Park 

l,lD Baltimoro Inll Swedan. Solna New Era Sales, 301-544-4100 
J 

(.3 Micro Camp. Inc., 301-247-0400 Naxab, TEL: 08-98-5140 1.1A Burlington 

~ 
1,1A Burlington IntI United Kingdom. Hama Oxon Sales & Tech. Ctr. Zilog, Inc., 617-273-4222 

Contact Sales, Inc., 617-273-1520 Thame Components Ltd., TEL: 084-421-4561 r,IA Lexingtcn 

r,1\ Brighton Inti \'lest Gcrr.13ny. G6rling~n Nova Sales, 617-861-1820 

I 
SAl Mktg. Corp., 313-227-1786 POSitron, TEL: 2-30-51 1,1\ COI01:13 

r,m Bloomington 
Giesting & Assoc., 616-468-4200 

John G. Twist Co., 612-835-2120 
1,11 !lovi 

r,10 SI. Louis Xycom 
Giesting & Assoc., 313-348-3811 

'~ John G. Twist Co., 314-432-2830 
r,1II r,lInnB3polis 

IIJ Bellmawr Xycom 
H.M.R., Inc., 612-831-7400 

r.10 I,laryland HOigbts 

~ 
T AI Corp., 609-933-2600; 215-627-6615 750 North Mapie Road 

IIJ Parsippany Saline, Michigan 48176 
Ensco-Rcp Co., 314-423-3935 

HLM Assocs., 201·263-1535 
IIJ Cedar Knolls 

313-429-4971 Sales & Tech. Ctr. Zilog, Inc., 201-540-1671 

I 
,-- .- -,.-,~--
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[\~ANUFACTURERS 8. DISTRIBU"rOAS DIRECTORV 

Zilog (Cant) CA Chals~arlh r.l11 Burlingla~ 

Anthem Elctrns., 213-706-1000 Lionex Corp., 617-272-9400 
CII Cu~crllno r.l11 !lomocd 

/lJ Frankl/n 
Western Microtechnology, 408-725-1660 Gerber Elctrns., 617-769-6000 

ABC Elctrn. Sales Co., 201-827-9045 
CA Irvlno r.lI Grand Rapids m.l In To~ch SyslZ;:'Is Schweber Elctrns., 714-556-3880 RM Elctrns., 616-531-9300 

Shet/er-Kahn, 505-294-7151 
CII Los AnGelas r.ll LIvonia 

ItY E. Syracusa Kieru/ff Elctrns., 213-725-0325 Schweber Elctrns., 313-525-8100 
L-Mar Assocs., Inc., 315-437-7779 

CA r.lounlaln View WI Blocmlnglan 
/lY IID~ York Intectra/Latin America, 415-967-8818 Hal/-Mark Elctrns., 612-854-3223 

Zilog, Inc., 212-398-4497 
CA Palo Alto r,iII Eden Pralrlo 

flY Rcehular Kierulff Elctrns., 415-968-6292 Schweber Elctrns., 612-941-5280 
L-Mar Assocs., Inc., 716-544-8000 

CII neseda r.1II Edina 
IIY \'lIIlIslOo Park JAN Devices, Inc., 213-708-1100 Kierulff Elctrns., 612-941-7500 

ABC Elctrn. Sales Co., 516-747-6610 
CA SacraClcnlo 1.10 Earlh City 

IIC R31~lg~ Schweber Elctrns., 916-929-9732 Hall-Mark Elctrns., 314-291-5350 
Glen White Assoc., 919-787-7016 CA San Diego UO Earlh City 

011 \'Jocdr.:=ro Anthem Elctrns., 714-279-5200 Schweber Elctrns., 314-739-0526 
Sales & Tech. Ctr. Zi/og, Inc., 216-831-7040 CA San Diogo UO r,laryland lIelghls 

on Buvcrloll Kieru/ff Elctrns., 714-278-2112 Kierulff Elctrns., 314-739-0855 
LD Electronics, 503-649-6177 CII S:n Fr:nclsc~ IIJ Cherry lIiJ1 

PA Bala Cynwyd Kanematsu-Gosho (USA) Inc.lHong Kong & Hal/-Mark Elctrns., 609-424-7300 
Vantage Sales Co., 215-667-0990 Japan, 415-788-3800 IIJ Fairfield 

TIl Gray CII Szn Jasa Kierulff Elctrns., 201-575-6750 
Glen White Assoc., 615-477-8850 Anthem Elctrns., 408-946-8000 IIJ F2lrfl:ld 

TX Auslln CII Sanla Clm Lionex Corp., 201-227-7960 
Zilog, Inc., 512-453-3216 Schweber Elctrns., 408-748-4700 IIJ Fairfield 

TX D:lln CA Sanla Clara Schweber Elctrns., 201-227-7880 

Nova Marketing, 214-385-9669 Zeus Comps., 408-727-0714 IIf,1 AI~u~mqca 

TX D:I/u CII Sunnynls Bel/ Inds., 505-292-2700 

Sales & Tech. Ctr. Zilog, Inc., 214-931-9090 Micro Aids IntI., 408-733-0695 /iY lIauppauga 

TX IIcuslc!1 CA Sunnyvala Lionex Corp., 516-273-1660 

Nova Marketing, 713-988-6082 Multitech Elctrns. Inc.lTaiwan, 408-773-8400 /lY Pari Chaslar 

TX IIcu81cn C., Tuslln 
Zeus Comps., Inc., 516-822-9469 

Zilog, Inc., 713-840-5475 Kierulff Elctrns., 714-731-5711 flY Rochaslcr 

UT \'/081 Vall~y CO Denver 
Schweber Elctrns., 716-424-2222 

Thorson Rocky Mountain, 801-973-7969 Kierulff Elctrns., 303-371-6500 
/lY Wcslbury 

VA Arllnclc~ CO \'/hcalrldg3 
Schweber Elctrns., 516-334-7474 

rIc Grez!1sbcro Zilog, Inc., 703-243-7900 Bel/ Inds., 303-424-1985 
Kierulff Elctrns., 919-852-9440 

VII Lync!,:b~rg CT Danbury 
IIC Ralslgh Glen White Assoc., 804-237-6291 Schweber Elctrns., 203-792-3500 

Hal/-Mark Elctrns., 919-872-0712 
\'/A BGH3VI:3 CT \'Jzlllng!crd flC Raleigh 

Sales & Tech. Ctr. Zilog, Inc., 206-454-5597 Kierulff Elctrns., 203-265-1115 Schweber Elctrns., 919-876-8000 
WI \'/zukosha FL AltzClonla Spri~gs 011 Bsachwccd 

Micro-Tex, Inc., 414-542-5352 Schweber Elctrns., 305-331-7555 Schweber Elctrns., 216-464-2970 
Cln Cornwall, Onlula FL Ferl Lauderdala 01/ Clav&land 

Zilog, Inc., 613-938-1121 Hal/-Mark Elctrns., 305-971-9280 Kierulff Elctrns., 216-587-6558 
C~lI Elo~lct~O, O::I:rl:J FL lIallY\'Icod 011 Daylen 

R.F.O., Ltd., 416-626-1445 Schweber Elctrns., 305-927-0511 Schweber Elctrns., 513-439-1800 
C:n 0113\'13, Onlzrla FL Orlanda Oil IIIghland IIBlgbls 

R.F.O., Inc., 613-820-8445 Hal/-Mark Elctrns., 305-855-4020 Hal/-Mark Elctrns., 216-473-2907 
C:n \'/0&1 V£r.ccuv:r, Drlllsb Colu::lbla FL Sf. PGlcrsburg Oil \'/cslcrvJlla 

Blakewood Elctrn. Sys., Inc., 604-926-8000 Kierulff Elctrns., Inc., 813-576-1966 Hal/-Mark Elctrns., 614-891-4555 
l~tI Fr:~c:l. Paris La Dtfnsa GA Ucrcross OK Tulsa 

Zilog, Inc., TEL: (1) 778-14-33 Hall-Mark Elctrns., 404-447-8000 Hal/-Mark Elctrns., 918-665-3200 ..---
Inti Jz~zn. K.K. GA lIorcross OK Tulsa 

Zilog/Japan, TEL: (03) 587-0528 Schweber Elctrns., 404-449-9170 Kierulff Elctrns., 918-252-7537 
lr.tI Unitt:! 1{lng~cr.1, Iltrkshlre IL Be~st~vI1l3 OK Tulsa 

~ ZiJog (U.K.) Ltd., TEL: (628) 36131 Hall-Mark Elctrns., 312-860-3800 Schweber Elctrns., 918-622-8000 
1r.1I \'Jesl GcrCl:ny, r.lcnlch IL Elk Grave VII/a~s DR Portland ~ Zilog GmbH, TEL: 89-612-6046 Kierulff Elctrns., 312-640-0200 Kierulff Elctrns., 503-641-9150 

~ IL Elk Grove VII/3ga PA lIarsh3Cl 
Schweber Elctrns., 312-364-3750 Schweber Elctrns., 215-441-0600 

Distributors IL Lc;::~:rd PA PllIsb~rc!J 
RM Elctrns., 312-932-5150 Schweber Elctrns., 412-782-1600 8 

AL Ih:~lsvJlla III Indiznapclls TX Auslln 

~ Hall-Mark Elctrns., 205-837-8700 RM Elctrns., 317-247-9701 Hal/-Mark Elctrns., 512-258-8848 
AL lIulIIsvJl/a 1,\ Cadar Rapids TX Austin 

RM Elctrns., 205-852-1550 Schweber Elctrns., 319-373-1417 Kierulf! Elctrns., 512-835-2090 c::J AL IIcnlsvJl/3 KS Lcnaxa TX Austin 
Schweber Elctrns., 205-882-2200 Hal/-Mark Elctrns., 913-888-4747 Schweber Elctrns., 512-458-8253 ~ AZ PbczlIlx KS Overland Park TX Dal/3s 

@ Hal/-Mark Elctrns., 602-243-6601 Schweber Elctrns., 913-492-2921 Hal/-Mark Elctrns., 214-343-5000 
AZ Ph~::lx r.10 Balllr.lcra TX Dal/as 

Kierulff Elctrns., 602-243-4101 Hal/-Mark Elctrns., 301-796-9300 Kierulf! Elctrns., 214-343-2400 
AZ Te:::;:, r.~o Galthershurg TX Dallas ~ 

Anthem Elctrns., 602-244-0900 Schweber Elctrns., 301-840-5900 RM Elctrns., 214-263-8361 ,~ 

CA Anat.slr.J r.uI Bc~!crd TX Dallas ~ Zeus Comps., Inc., 714-632-6880 Schweber Elctrns., 617-275-5100 Schweber Elctrns., 214-661-5010 
,~ 

CA Czne:a Puk r.1A BII/trlca TX Dallas 

~ Schweber Elctrns., 213-999-4702 Kierulff Elctrns., 617-667-8331 Zeus Comps., Inc., 214-783-7010 

1.--. 
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Zilag (Cant) Inll lIolherlands, Zoolorr.1cer 
Tekelec Airtronic, TEL: 79-310100 

TX IIOU3Ic~ 
Inll lIow Zoaland, Auckland 

Hall-Mark Elctrns., 713-781-6100 
Micro Computer Elctrns. Co., Ltd., TEL: (64) 
(09) 504-774 

TX lIousloll 
Inll lIorway, Oslo 

Kierulff Elctrns., 713-530-7030 Metric AlZ, TEL: 282624 
TX lIouslon Inll Peru, LIma 

Schweber Elctrns., 713-784-3600 ITT del Peru, TEL: (51) (14) 401715 
UT Sail Lake City Inll Soulh A!rlca, Transvaal 

Bell Inds., 801-972-6969 Radiokom Pty., Ltd., TEL: (001) 789-1400/5 
UT Salt Lzke City Inll Spain, Barcolona 

Kierulff Elctrns., 801-973-6913 Unitronics S.A., TEL: 242-5204 
\'JA Tukwila Inll Swedan, Solna 

Kierulff Elctrns., 206-575-4420 Scandia MetriC AB, TEL: 8-820 400 
WI Brooklleld Inll Switzerland, Baden-Daellwll 

Schweber Elctrns., 414-784-9020 W. Stolz AG, TEL: 0568401 51 
\'11 Oak Cresk Inll Taiwan, Tapal 

Hall-Mark Elctrns., 414-761-3000 Multitech Inti. Corp., TEL: (86) (02) 769-1225 
WI WzukESha Inll Turkoy, Islanbul 

Kierulff Elctrns., 414-784-8160 Electro Akustik Sanayi, TEL: (90) 11-48-50-
Can Downsvluw, Onlarlo 77 

Future Elctrns., 416-663-5563 Inll United Kingdom, Bar 11111, Cambrldgs 
Can Calg3ry, Albarla Hi-Tek Distribution, TEL: 954-81996 

FutUre Elctrns., 403-259-6408 Inll United Kingdom, Slough, Berkshlra 
Can r,lonlml. Quebec Crellon Elctrns. Ltd., TEL: 6286-4434/4300 

Future Elctrns., 514-694-7710 Inll United Kingdom, Slough, Darkshlro 
Can Ollawa, Onlarlo Macro Mktg., Ltd., TEL: 6286-4422 

Future Elctrns., 613-820-8313 Inll \'lasl Germany, Carnbcrg 
Can Vancouver, Brillsh Columbia Jermyn GmbH, TEL: 6434 6005 

Future Elctrns., 604-438-5545 Inll \'Iosl Germany, Echlng 

Inll Auslralla, Adelaide, S.A. Kontron Electronik GmbH, TEL: 319011 

Prolronics Pty. Ltd. (S.A.), TEL: (61) (08) Inll \'/osl Germany, lIamburg 

212-3111 Microscan GmbH, TEL: 40 6305067 

Inll Auslralla, Auburn Inll Wosl Garmany, Ulerhachlng 

Warburton Franki, Sydney, TEL: (61) (2) 648- E.B.V. Electronik, TEL: 89-61105 

1711 
Inll Auslralla, Car.1perdown 

George Brown & Co. Ply., Ltd., TEL: (61) (02) Zyl\QOS 
519-5855 

Inll Auslrla Vienna ZyMOS Inc. 
Kontron Electronik, TEL: 223-686631 477 North Mathilda 

Inll Delalur.1, r,1erolboka Sunnyvale, California 94088 
Heliagraph, TEL: 91-301314 408-730-8800 

Inll Color.1bla, Bogola 
ITT De Colombia, TEL: (05) 285-37-00 

Inll Dsnr.mk, Gloslrup 
Ditz Schweitzer AlS, TEL: 2-453044 

Inll Denr.1uk, llaerur.1 
SC Metric A/S, TEL: 2-804200 

Inll Finland, Espoo 
Finn Metric oy, TEL: 0-42-39-11 

Inll Franco, Anlony 
Almex, TEL: GG6 2112 

Inll Franca, Asnlsrus Ccdox 
.r-- Alfatronic, TEL: 791-44-44 

Inll Franco, Le Chasnay 
A2M, TEL: 954-9113 

'I 
Inll Gre:cB, Alhens 

I I· 
I. • Microsystems D.E., TEL: 1-346-9002 
: . 0 

! 
Inti lIeng Keng, GPO 

Electronic Scientific Eng Ltd., TEL: (852) (05) 

I'~~~ 
487007 

Inti India, Trlvandrum 
Kryonix, TEL: 63805 

Inll Isml, namal lIasharon 
R.D.T., TEL: 483211-5 f'~ Inll lIaly, r.liIan 
De Mica SpA, TEL: 02-9520551 

I ~:j Inll Japan, Tokyo 
I 

~ 
Kanematsu Elctrn. Camps. Corp., TEL: (3) .. 447-4141 

Inti Japan, Tokyo / 

.-~ Marubun Corp., TEL: (03) 662-8151 

ffi 
Inll Japan, Tokyo 

~ 
Malsushita Elec. Trading Co., Ltd., TEL: (81) 
435-4580 

1 Inll Japan, Tokyo 
;za Nihon Teksel Co., Ltd., TEL: (81) 461-5121 

~ 
Inll Keru, Seoul 

Duksung Trading Co., TEL: (82) (02) 854-
5047 

.. -- .. ~ 
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Ie MASTER Order Form 
1983 

~5~~ bW~~b~~ pHIC MASTER 
D My check or money order is enclosed for $95.00 (postpaid), 

plus sales tax (California, 6Y2%; Illinois, 4%; New York, 7%%.) 

Name ................................................................................................ Title ............................................................................................... . 

Company ................................................................................................................................................................................................... .. 

Address ..................................................................................................................................................................................................... .. 

City -................................................................................................... State ............................................................ Zip ......................... . 

Signature .............................................................................................................................................. Date ........................................ .. 

DOMESTIC EDITION ONLY; INTERNATIONAL EDITION RATES AND AVAILABILITY ON REQUEST 

- - ~ - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - _. 

Ie MASTER Order Form 
1983 

~5~~ bW~~b~~ hlEIC MASTER 
D My check or money order is enclosed for $95.00 (postpaid), 

plus sales tax (California, 6Y2%; Illinois, 4%; New York, 7%%.) 

Name ................................................................................................ Title ............................................................................................... . 

Company ................................................................................................................................................................................................... .. 

Address ...................................................................................................................................................................................................... . 

City ................................................................................................... State ............................................................ Zip ......................... . 

Signature .............................................................................................................................................. Date ......................................... . 

DOMESTIC EDITION ONLY; INTERNATIONAL EDITION RATES AND AVAILABILITY ON REQUEST 

--~--------------------------------------. 

Ie MASTER Order Form 
1983· 

SEND TODAY FOR 
YOUR OWN COpy pHIC MASTER 

D My check or money order is enclosed for $95.00 (postpaid), 
plus sales tax (California, 6Y2%; Illinois, 4%; New York, 7% %.) 

Name ................................................................................................ Title .............................................................................................. .. 

Company .................................................................................................................................................................................................... . 

Address ...................................................................................................................................................................................................... . 

City . ...................................................... ........ ............. .............. ......... State ............................................................ Zip ......................... . 

Signature .............................................................................................................................................. Date ......................................... . 

DOMESTIC EDITION ONLY; INTERNATIONAL EDITION RATES AND AVAILABILITY ON REQUEST 
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Speed reading. 
In hig h-performance appli

cations, if you want speed, 
you have to go F1 OOK. If you 
want F1 OOK, you have to go 
Fairchild. And if you really 
want to do it right, you have 
to go by the book. The F100K 
ECl Data Book. 

It's filled with all kinds of 
incredible specs. Did you 
know we have a complete 
logic family of 38 devices with 

4 new ones planned for 1983? 
Did you know we've got logic 
internal gate delays of 750 ps
with all parts available in both 
DIPs and Flatpaks? There's 
voltage and temperature 
com pensation for ease of use. 
And delivery times almost as 
fast as the parts themselves. 

F100K. For sizzling read
ing, just call or write Fairchild 
Advanced Bipolar and request 
the F1 OOK Data Book or User's 
Handbook. 

441 Whisman Rd.,MS 23-
1250, Drawer #=7283, 
Mountain View, CA 94039. 
Telephone (415) 962-2356. 

Advanced Bipolar 
Fairchild Camera and Instrument Corporation 




